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TM 55-1520-228-23-1, dated 28 February 1989, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar in the
margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages
P-1 and P-2 P-1 and P-2
A through G/(H blank) A through G/(H blank)
1-1 and 1-2 1-1 and 1-2
1-9 and 1-10 1-9 and 1-10
1-13 through 1-20 1-13 through 1-20

1-21 and 1-22 1-21 and 1-22
1-25 and 1-26 1-25 and 1-26
1-37 and 1-38 1-37 and 1-38
1-43 and 1-44 1-43 and 1-44
1-56.1/(1-56.2 blank) 1-56.1/(1-56.2 blank)
1-57 through 1-62 1-57 through 1-62

1-63 and 1-64 1-63 and 1-64
1-66.1 and 1-66.2 1-66.1 and 1-66.2
1-67 through 1-69/(1-70 blank) 1-67 through 1-69/(1-70 blank)
2-1 and 2-2 2-1 and 2-2
2-19 through 2-28 2-19 through 2-28
2-29 through 2-32 2-29 through 2-32
2-39 and 2-40 2-39 and 2-40

---------- 2-40.1/(2-40.2 blank)
2-57 and 2-58 2-57 and 2-58
2-91 and 2-92 2-91 and 2-92
2-107 through 2-114 2-107 through 2-114
2-121 through 2-124 2-121 through 2-124
2-127 through 2-132 2-127 through 2-132
2-135 and 2-136 2-135 and 2-136

2-139 and 2-140 2-139 and 2-140
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Remove pages Insert pages
2-143 and 2-144 2-143 and 2-144

3-1 and 3-2 3-1 and 3-2

4-5 and 4-6 4-5 and 4-6

4-11 and 4-12 4-11 and 4-12

4-19 through 4-22 4-19 through 4-22

4-22.1 through 4-22.4 4-22.1 through 4-22.4

4-23 and 4-24 4-23 and 4-24

4-27 through 4-32 4-27 through 4-32

4-33 through 4-38 4-33 through 4-38

4-39 and 4-40 4-39 and 4-40

4-41 and 4-42 4-41 and 4-42

4-42.1 and 4-42.2 4-42.1 and 4-42.2

4-55 and 4-56 4-55 and 4-56

5-7 through 5-18 5-7 through 5-18

5-39 and 5-40 5-39 and 5-40

5-40.1 and 5-40.2 5-40.1 and 5-40.2

5-41 through 5-46 5-41 through 5-46

5-53 and 5-54 5-53 and 5-54

5-57 and 5-58 5-57 and 5-58

5-67 and 5-68 5-67 and 5-68

5-68.1/(5-68.2 blank) 5-68.1/(5-68.2 blank)

5-79 and 5-80 5-79 and 5-80

5-97 through 5-100 5-97 through 5-100

5-103 and 5-104 5-103 and 5-104

5-111 and 5-112 5-111 and 5-112

5-121 and 5-122 5-121 and 5-122

5-127 and 5-128 5-127 and 5-128

5-139 and 5-140 5-139 and 5-140

5-157 through 5-160 5-157 through 5-160

5-167 and 5-168 5-167 and 5-168

6-11 and 6-12 6-11 and 6-12

6-23 and 6-24 6-23 and 6-24

6-27 and 6-28 6-27 and 6-28

6-35 and 6-36 6-35 and 6-36

6-39 through 6-44 6-39 through 6-44

6-47 through 6-50 6-47 through 6-50

6-55 through 6-58 6-55 through 6-58

6-65 and 6-66 6-65 and 6-66

6-69 through 6-72 6-69 through 6-72

--------- 6-72.1/(6-72.2 blank)

6-81 and 6-82 6-81 and 6-82

6-91 through 6-94 6-91 through 6-94

6-97 through 6-104 6-97 through 6-104

6-109 through 6-112 6-109 through 6-112
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Remove pages Insert pages
6-115 and 6-116 6-115 and 6-116

6-127 and 6-128 6-127 and 6-128
7-7 and 7-8 7-7 and 7-8
7-11 and 7-12 7-11 and 7-12
7-15 through 7-18 7-15 through 7-18
7-21 and 7-22 7-21 and 7-22
7-27 and 7-28 7-27 and 7-28

7-31 and 7-32 7-31 and 7-32
8-7 and 8-8 8-7 and 8-8
8-19 and 8-20 8-19 and 8-20

2. Retain this sheet in front of manual for reference purposes.

DISTRIBUTION:
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DISTRIBUTION STATEMENT A:  Approved for public release; distribution is unlimited. 

 
TM 55-1520-228-23-1, dated 28 February 1989, is changed as follows: 

 
 
1. Remove and insert pages as indicated below.  New or changed text material is indicated by a vertical 
bar in the margin.  An illustration change is indicated by a miniature pointing hand. 
 
   Remove pages     Insert pages 
 
   A through G/(H blank)    A through G/(H blank) 
   1-55 and 1-56     1-55 and 1-56 
   4-5 and 4-6     4-5 and 4-6 
   5-109 and 5-110    5-109 and 5-110 
   7-23 and 7-24     7-23 and 7-24 
   9-85 and 9-86     9-85 and 9-86 
 
2.  Retain this sheet in front of manual for reference purposes. 
 
 
 
By Order of the Secretary of the Army: 
 
 
        ERIC K. SHINSEKI 
            General, United States Army 
             Chief of Staff 
Official: 
 
 
 
 JOEL B. HUDSON 
   Administrative Assistant to the 
         Secretary of the Army 
       0231802 
 
DISTRIBUTION: 
To be distributed in accordance with Initial Distribution Number (IDN) 310226, requirements for 
TM 55-1520-228-23-1. 
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TM 55-1520-228-23-1, dated 28 February 1989, is changed as follows: 
 
 
1. Remove and insert pages as indicated below.  New or changed text material is indicated by a vertical 
bar in the margin.  An illustration change is indicated by a miniature pointing hand. 
 
   Remove pages     Insert pages 
 
      ------------     A thru F 
   1-59 and 1-60     1-59 and 1-60 
   5-99 and 1-100     5-99 and 5-100 
      ------------     5-100.1/(5/100.2 blank) 
   5-123 and 5-124    5-123 and 5-124 
   5-145 and 5-146    5-145 and 5-146 
 
 
2.  Retain this sheet in front of manual for reference purposes. 
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            General, United States Army 
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 JOEL B. HUDSON 
   Administrative Assistant to the 
         Secretary of the Army 
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DISTRIBUTION: 
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bar in the margin.  An illustration change is indicated by a miniature pointing hand. 
 
   Remove pages     Insert pages 
 
   1-66.3/(1-66.4 blank)    1-66.3/(1-66.4 blank) 
   6-125 through 6-128    6-125 through 6-128 
      ------------     6-128.1 and 6-128.2 
   8-31 and 8-32     8-31 and 8-32 
      ------------     8-36.1/(8-36.2 blank) 
 
 
 
2.  Retain this sheet in front of manual for reference purposes. 
 
 
By Order of the Secretary of the Army: 
 
 
        DENNIS J. REIMER 
            General, United States Army 
             Chief of Staff 
Official: 
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   Administrative Assistant to the 
         Secretary of the Army 
       03871 
 
DISTRIBUTION: 
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DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 55-1520-228-23-1, 28 February 1989, is changed as follows:

1. Remove and insert pages as indicated below.  New or changed text material is indicated by a vertical bar in the
margin.  An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages
1-57 and 1-58 1-57 and 1-58
1-66.1 and 1-66.2 1-66.1 and 1-66.2
- - - - 1-66.3/(1-66.4 blank)
1-67 and 1-68 1-67 and 1-68

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

DENNIS J.  REIMER
General, United States Army

Official: Chief of Staff

JOEL B.HUDSON
Administrative Assistant to the

Secretary of the Army
02807

DISTRIBUTION:

To be distributed in accordance with DA Form 12-31-E, block no.  0226, requirements for TM 55-1520-228-23-1.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY

NO.  25 WASHINGTON, D.C., 4 October 1996

Aviation Unit and Intermediate
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ARMY MODEL
OH-58A AND OH-58C

HELICOPTERS

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 55-1520-228-23-1, 28 February 1989, is changed as follows:

1. Remove and insert pages as indicated below.  New or changed text material is indicated by a vertical bar in the
margin.  An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages
2-29 and 2-30 2-29 and 2-30
6-63 and 6-64 6-63 and 6-64
9-57 and 9-58 9-57 and 9-58

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

DENNIS J.  REIMER
General, United States Army

Official: Chief of Staff

JOEL B.  HUDSON
Administrative Assistant to the

Secretary of the Army
02678

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31-E, block no.  0226, requirements for TM 55-1520-228-23-1.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
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Aviation Unit and Intermediate
Maintenance Manual

ARMY MODEL
OH-58A AND OH-58C

HELICOPTERS

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 55-1520-228-23-1, 28 February 1989, is changed as follows:

3. Remove and insert pages as indicated below.  New or changed text material is indicated by a vertical bar in the
margin.  An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages
1-9 and 1-10 1-9 and 1-10
1-13 through 1-20 1-13 through 1-20
1-24.1/(1-24.2 blank) 1-24.1/(1-24.2 blank)
1-31 and 1-32 1-31 and 1-32
1-59 and 1-60 1-59 and 1-60
1-67 and 1-68 1-67 and 1-68
2-5 and 2-6 2-5 and 2-6
2-27 and 2-28 2-27 and 2-28
2-28.1/(2-28.2 blank) 2-28.1/(2-28.2 blank)
2-37 and 2-38 2-37 and 2-38
2-105 and 2-106 2-105 and 2-106
-------------- 2-106.1/(2-106.2 blank)
2-107 through 2-110 2-107 through 2-110
2-137 through 2-140 2-137 through 2-140
3-1 through 3-4 3-1 through 3-4
3-4.1 and 3-4.2 3-4.1 and 3-4.2
3-13 through 3-16 3-13 through 3-16
-------------- 4-6.1/(4-6.2 blank)
4-9 and 4-10 4-9 and 4-10
4-17 and 4-18 4-17 and 4-18
4-22.3 and 4-22.4 4-22.3 and 4-22.4
4-23 and 4-24 4-23 and 4-24
4-27 and 4-28 4-27 and 4-28
5-13 and 5-14 5-13 and 5-14
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Remove pages Insert pages
5-127 and 5-128 5-127 and 5-128
5-157 and 5-158 5-157 and 5-158
5-169 and 5-170 5-169 and 5-170
6-3 through 6-6 6-3 through 6-6
6-13 and 6-14 6-13 and 6-14
6-27 and 6-28 6-27 and 6-28
6-37 and 6-38 6-37 and 6-38
6-91 through 6-94 6-91 through 6-94
7-21 through 7-24 7-21 through 7-24
8-5 through 8-8 8-5 through 8-8
9-19 and 9-20 9-19 and 9-20
9-20.3 and 9-20.4 9-20.3 and 9-20.4
9-25 and 9-26 9-25 and 9-26
2-27 and 9-28 9-27 and 9-28
- - - - - - - - - - - - - - 9-28.1/(9-28.2 blank)
9-61 and 9-62 9-61 and 9-62
9-71 and 9-72 9-71 and 9-72
9-108.1 through 9-108.4 9-108.1 through 9-108.4
9-108.13 and 9-108.14 9-108.13 and 9-108.14

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretaries of the Army:

DENNIS J.  REIMER
Official: General, United States Army

Chief of Staff

JOEL B.  HUDSON
Administrative Assistant to the

Secretary of the Army
02349

DISTRIBUTION:

To be distributed in accordance with DA Form 12-31-E, block no.  0226, requirements for TM 55-1520-228-23-1.



URGENT

TM 55-1520-228-3-1
C 23

CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
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Aviation Unit and Intermediate
Maintenance Manual

Army Model
OH-58A and OH-58C

Helicopters

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

TM 55-1520-228-23-1, 28 February 1989, is changed as follows:

1. Remove and insert pages as indicated below.  New or changed text material is indicated by a vertical bar in the
margin.  An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages
1-1 and 1-2 1-1 and 1-2
---- 1-56.1/(1-56.2 blank)
2-1 and 2-2 2-1 and 2-2
8-9 and 8-10 8-9 and 8-10
8-37 and 8-38 8-37 and 8-38
9-13 through 9-16 9-13 through 9-16

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

DENNIS J.  REIMER
General, United States Army

Official: Chief of Staff

JOEL B.  HUDSON
Administrative Assistant to the

Secretary of the Army
01874

DISTRIBUTION:

To be distributed in accordance with DA Form 12-31-E, block no.  0226, requirements for TM 55-1520-228-23-1.

URGENT
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HEADQUARTERS
DEPARTMENT OF THE ARMY

WASHINGTON, D.C., 15 JULY 1995

Aviation Unit and Intermediate
Maintenance Manual

ARMY MODEL
OH-58A AND OH-58C

HELlCOPTERS

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 55-1520-228-23-1,28 February 1989, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar
in the margin. An illustration change is indicated by a miniature pointing hand.

Remove pages
1-1 and 1-2
1-51 and 1-52
1-55 through 1-58
1-63 and 1-64
1-66.1 and 1-66.2
4-31 and 4-32

4-39 and 4-40

4-50.1/(4-50.2blank)
5-9 through 5-12
5-139 and 5-140
8-37 through 8-42

2. Retain this sheet in front of manual for reference purposes.

Insert pages
1-1 and 1-2
1-51 and 1-52
1-55 through 1-58
1-63 and 1-64
1-66.1 and 1-66.2
4-31 and 4-32
4-32.1/(4-32.2 blank
4-38.1 and 4-38.2
4-39 and 4-40
4-40.1 and 4-40.2
4-50.1/(4-50.2blank)
5-9 through 5-12
5-139 and 5-140
8-37 through 8-42

URGENT
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By Order of the Secretary of the Army:

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31-E, block no. 0226, requirements for

TM 55-1520-228-23-1.
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HEADQUARTERS
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Aviation Unit and Intermediate
Maintenance Manual

ARMY MODEL
OH-58A AND OH-58C

HELlCOPTERS

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 55-1520-228-23-1, 28 February 1989, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar
in the margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages

5-17 and 5-18 5-17 and 5-18
5-40.1 and 5-40.2 5-40.1 and 5-40.2
5-43 and 5-44 5-43 and 5-44
5-90 and 5-94 5-93 and 5-94
5-137 and 5-138 5-137 and 5-138
5-147 and 5-148 5-147 and 5-148
5-155 and 5-156 5-155 and 5-156

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretafy of the Army:

GORDON R. SULLIVAN
General, United States Army

Chief of Staff

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31-E, block no. 0226, requirements for

TM55-1520-228-23-1.
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Remove pages Inser t  pages

Index 11 through Index 26 Index 11 through I n d e x 26
- - - Index 26 .1 / I ndex 26.2
Index 27 th rough Index 34 Index 27 through Index 34
- - - Index 34.1 / Index 34.2
Index 35 through Index 52 Index 35 through Index 52

2 . R e t a i n  t h e s e  s h e e t s  i n  f r o n t  o f  m a n u a l  f o r  r e f e r e n c e  p u r p o s e s .

By Order of the Secretary of the Army:

Off ic ia l :

CARL E. VUONO
General, United States Army

Chief of Staff

WILL IAM J .  MEEHAN I I
Brigadier General, United States Army

The Adjutunt General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, AVUM AND AVIM Maintenance

requ i rements  fo r  the  OH-58A/C He l i cop te rs ,  Observa t ion .
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P-1. GENERAL.
a. This manual is the official document for Avi-

ation Unit and Intermediate Maintenance of Army Model
OH-58A and OH-58C Helicopters.

b. The purpose of this manual is to familiarize you
with the maintenance functions to be performed at the
Aviation Unit and Intermediate Maintenance levels. The
Table of Contents for this manual is provided to assist in
determining the chapter in the manual in which individual
functions are covered. This manual provides all essential
information for personnel to accomplish Aviation Unit
and Intermediate Maintenance on the complete air-
frame, its components, and systems, excluding the ar-
mament and avionics subsystem as indicated for
Aviation Unit and Intermediate Maintenance activities in
the Maintenance Allocation Chart (MAC). (Refer to Ap-
pendix B.)

P-2. QUALITY ASSURANCE/QUALITY CON-
TROL (QA/QC).

Personnel will assure proper maintenance has been per-
formed by verification of dimensions and tolerances as
set forth within this manual.

P-3. DESCRIPTION.

The helicopter described in this manual is a single en-
gine, light observation helicopter which features a low sil-
houette and low vulnerability to meet combat
requirements. The fuselage consists of two main sec-
tions; the forward section and the aft, or boom section.
This helicopter is capable of operating from prepared or
unprepared landing areas by day or night. Minimum in-
strumentation has been provided in event of inadvertent
IFR flight. (Refer to AR 95-1.) Maximum visibility is af-
forded the crew by extensive use of transparent plastic
panels at the top, front, bottom, and sides of the cabin.
For principal dimensions, refer to TM 55-1520-228-10.

P-4. DESTRUCTION OF ARMY MATERIAL TO
PREVENT ENEMY USE.

For destruction of Army material to prevent enemy use,
refer to TM 750-244-1-5.

P-5. MAINTENANCE OF FORMS AND RE-
CORDS.

Maintenance of forms, records, and reports which are to
be used by maintenance personnel at all maintenance
levels are listed in and prescribed by DA PAM 738-751.

P-6. WARNINGS, CAUTIONS, AND NOTES.

Warnings, cautions, and notes are used to emphasize
important and critical instructions and are used for the
following conditions:

WARNING

An operating procedure, practice, etc., which
if not correctly followed, could result in per-
sonal injury or loss of life.

CAUTION

An operating procedure, practice, etc., which,
if not strictly observed, could result in damage
to or destruction of equipment.

NOTE

An operating procedure, condition, etc.,
which is essential to highlight.

P-7. AUTHORITY FOR SUBSTITUTION.

Substitution or interchange of items of material for main-
tenance of Department of the Army aircraft/helicopter
shall not be authorized, nor shall orders be issued for
shipment. Substitution or interchangeability shall only be
authorized by AMCOM, ATTN: AMSAM-EN, Redstone
Arsenal, AL 35898-5000.
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P-8. SPECIAL TOOLS AND EQUIPMENT

Aviation Unit (AVUM) and Intermediate maintenance
(AVIM) special tools and equipment will be found in TM
55-1520-228-23P Repair Parts and Special Tools List
(RPSTL). Special tools and test equipment for complex
tasks are included in this manual.

P-9. CALIBRATION

Equipment requiring calibration shall be indicated and
reference made to a publication(s) containing the appli-
cable procedures.

a. Helicopter components, accessories, and in-
struments requiring calibration shall be specified in
Chapter 1.

b. Special tools and test equipment shall be cali-
brated as specified in TB 750-25, Army Metrology and
Calibration System and TB 43-180, Calibration Proce-
dure.

P-10. STORAGE

Refer to Appendix E for Storage of Aircraft.

P-11. DESIGNATOR SYMBOLS

Designator symbols used in conjunction with text con-
tents, text headings, and illustration titles are used to in-
dicate limited effectivity of the material. Symbol A
indicates material is applicable only to OH-58A helicop-
ter. Symbol C  indicates material is applicable only to

OH-58C helicopter. Symbol CS  indicates material is

applicable only to OH-58C helicopters equipped with Air-
To-Air Stinger (ATAS) missile system. If material applies
to all series and configurations, no designator symbol will
be used. 
Oe Oil Engine,
Ots Oil Turbine Oil,
OHA Oil Hydraulic Aircraft.

P-12. EXPLANATION OF CHANGE SYMBOLS

Changes, except as noted below to the text and tables,
including new material on added pages, are indicated by
a vertical line in the outer margin extending close to the
entire area of the material affected; exception: pages
with emergency markings, which consist of black diago-
nal lines around three edges, may have the vertical line
or change symbol placed along the inner margins. Sym-
bols show current changes only. A miniature pointing
hand symbol is used to denote a change to an illustration.
However, a vertical bar in the outer margin, rather than
miniature pointing hand is utilized where there have been
extensive changes made to an illustration. Change sym-
bols are not utilized to indicate changes in the following:

a. Introductory material

b. Indexes and tabular data where changes can-
not be identified

c. Blank space resulting from the deletion of text,
an illustration, or a table

d. Correction of minor inaccuracies, such as
spelling, punctuation, relocation of material, etc., unless
such correction changes the meaning of instructive infor-
mation and procedures.

P-13. ENGINEERING AUTHORIZATION

All requests for engineering authorization, when required
by this manual will be forwarded to USAAVSCOM,
ATTN: AMSAV-MEA, 4300 Goodfellow Blvd., St. Louis,
MO 63120. Urgent requests shall be clearly identified to
ensure priority handling and response. The requests
shall include detailed information of the problem, e.g.,
sketches, photographs, dimensional data, etc., to assist
in the evaluation and prompt reply.

P-14. USE OF WORDS SHALL, SHOULD, AND
MAY

Within this technical manual the word “shall” is used to
indicate a mandatory requirement. The word “should” is
used to indicate a non-mandatory but preferred method
of accomplishment. The word “may” is used to indicate
an acceptable method of accomplishment.
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Personnel performing operations, procedures, and practices which are included or implied in this technical
manual shall observe the following instructions. Disregard of these warnings and precautionary information can
cause serious injury, death, or an aborted mission.

TOXIC POISONS

DANGEROUS CHEMICALS ARE USED IN NICKEL-CADMIUM BATTERIES

The electrolyte used in nickel-cadmium batteries contains potassium hydroxide (KOH), which is a caustic
chemical agent. Serious and deep burns of body tissue will result if the electrolyte comes in contact with the eyes
or any part of the body. Use rubber gloves, rubber apron, and protective eye covering when handling the battery.
If accidental contact with the electrolyte is made, use ONLY clean water and immediately (seconds count) flush
contaminated areas. Continue flushing with large quantities of clean water. Seek medical attention immediately.
Before removing or installing the battery, ensure that the battery switch is off and the battery has cooled down if
overheated. Removal or installation of the battery connector while the battery is under load may result in
explosion, electrical arcing, and possible severe burns to personnel. Take every possible step to keep the nickel-
cadmium battery as far away as possible from the lead-acid type of battery. Do not use the same tools and
materials (screwdrivers, wrenches, gloves, apron, etc.) for both types of batteries. Anything associated with the
lead-acid battery, even the air, must never come in contact with the nickel-cadmium battery or its electrolyte.
Even a trace of sulfuric acid fumes from a lead-acid battery may result in damage to the nickel-cadmium battery.
If sulfuric acid has been inadvertently mixed with the electrolyte in the battery, the upper areas of the cells will
appear greenish in color. In such cases, the battery must be replaced.

Turbine fuels and lubricating oils contain additives which are poisonous and readily absorbed through the skin.
Do not allow them to remain on skin longer than necessary.

HANDLING HYDRAULIC FLUID

Prolonged contact with liquid or mist can irritate eyes and skin. After any prolonged contact with skin, immediately
wash contact area with soap and water. If liquid contacts eyes, flush immediately with clear water. If liquid is
swallowed, do not induce vomiting; get immediate medical attention. Wear rubber gloves when handling liquid.
If prolonged contact with mist is likely, wear an appropriate respirator. When fluid is decomposed by heating,
toxic gains are released.

NOISE

Sound pressure levels in this helicopter during some operation conditions exceed the Surgeon General hearing
conservation criteria, as defined in TB MED 501. Hearing protection devices, such as aviator helmets or ear plugs
are required to be worn by all personnel in and around the helicopter during operation.

GROUND OPERATION

Engine will be started and operated only by authorized personnel. Reference AR 95-1.

FIRE EXTINGUISHER

Exposure to high concentrations of monobromotrifluoromethane (CF3BR) extinguishing agent or decomposition
products should be avoided. The liquid should not be allowed to come into contact with the skin, as it may cause
frost bite or low temperature burns.

When helicopter is to be parked where ambient temperature equals or exceeds 90°F (32°C), the fire extinguisher
shall be removed until the next mission.

a
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ARMAMENT

Loaded weapons, or weapons beinq loaded or unloaded, shall be pointed in a direction which offers the least
exposure to personnel or property in the event of accidental firing. Personnel should remain clear of hazardous area
of all loaded weapons.

ANY ROTATION OF THE GUN ARMAMENT SUBSYSTEM BARRELS WILL CAUSE THE GUN TO FIRE. Upon
landing, immediately alert personnel to probable presence of live rounds in the gun. Summon armament repairman
to clear weapon.

FUELING AND DEFUELING

When refueling helicopter, the refueling vehicle or forward air refueling unit must be parked a minimum of 20 feet
from the helicopter. Before starting the fueling operation, always insert fueling nozzle grounding chain of fuel truck
ground wire into GROUND HERE receptacle located on the right side of the helicopter aft of the cabin area.

When defueling, turn off all electrical switches and disconnect external power from the helicopter. The helicopter
must be electrically grounded prior to defueling.

RADIOACTIVE MATERIALS

Self-luminous dials and ignition units may contain radioactive materials. If such an instrument or unit is broken or
becomes unsealed, avoid personal contact. Use forceps or gloves made of rubber or polyethylene to pick up
contaminated material. Place materials and gloves in a plastic bag. Seat bag and dispose of it as radioactive waste
in accordance with AR 755-15 and TM 3-261 (Refer to TB 55-1500-314-25). Repair procedures shall conform to
requirements in AR 700-52.

CORROSION

During any inspection of the aircraft or components, the person making the inspection should pay particular attention
to areas prone to corrosion. When corrosion is found, a prime consideration is to evaluate what corrective action will
be required to correct the discrepancy. Corrosion repair and treatment can be time consuming, and for this reason,
early evaluation is essential for good aircraft maintenance planning. This evaluation will assist in determining if sheet
metal or aircraft mechanics will be necessary to make the needed repair. In cases where corrosion has exceeded the
accept or reject criteria, material replacement will be necessary. For material replacement, refertoTM1-1500-204-23
General Aircraft Maintenance Manual. For corrosion treatment, refer to TM 43-0105, Corrosion Control for Army
Aircraft; and for painting, refer to TM 55-1500-345-23, Painting and Marking of Army Aircraft. If corrosion is found
and not covered by applicable TM’s submit a DA form 2028, Recommended Changes to Equipment Technical
Publications, or an Equipment Improvement Recommendation (EIR) where a design change is necessary.

EXPLOSIVES

The missile round contains explosives. All applicable safety regulations shall be strictly enforced. Explosive
components containing electrical wiring must be protected at all times from stray voltages or induced electrical
currents.

Handling operations should not be performed during electrical storms.

TOXIC MATERIALS

The basic stinger missile round and captive  flight trainer (CFT) contain mercury thallium. If the IR dome should break,
do not touch the basic stinger missile round or CFT in the vicinity of the IR dome. This material is toxic to unprotected
skin. Avoid all contact with the released material unless protective equipment is being worn, such as a respirator,
gloves, and chemical goggles. If the skin or eyes are exposed to the spilled material, immediately flush with large
quantities of water. Any person exposed to the released material should be promptly referred to a physician.

b Change 18
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ASBESTOS FIBERS

Breathing airborne asbestos fibers can cause serious bodily harm, use caution not to create airborne
fibers, use respirator when working with asbestos.

Change 18 c/(d blank)
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Insert latest changed pages; dispose of superseded pages in accordance with regulations.

NOTE:  On a changed page, the portion of the text affected by the latest change is indicated by a vertical line, or other
change symbol, in the outer margin of the page.  Changes to illustrations are indicated by miniature pointing hands.
Changes to wiring diagrams are indicated by shaded areas.

Dates of issue for original and changed pages are:

Original 0 28 February 1989 Change 16 16 February 1993. . . . . . . . . . . . . . . . . . . . . . 
Change 1 01 February 1990 Change 17 23 March 1993. . . . . . . . . . . . . . . . . . . . . . 
Change 2 23 October 1989 Change 18 28 February 1994. . . . . . . . . . . . . . . . . . . . . . 
Change 3 27 November 1989 Change 19 01 March 1994. . . . . . . . . . . . . . . . . . . . . . 
Change 4 15 March 1990 Change 20 26 July 1994. . . . . . . . . . . . . . . . . . . . . . 
Change 5 24 August 1990 Change 21 15 September 1994. . . . . . . . . . . . . . . . . . . . . . 
Change 6 15 September 1990 Change 22 15 July 1995. . . . . . . . . . . . . . . . . . . . . . 
Change 7 24 May 1991 Change 23 11 June 1996. . . . . . . . . . . . . . . . . . . . . . 
Change 8 03 July 1991 Change 24 31 August 1996. . . . . . . . . . . . . . . . . . . . . . 
Change 9 20 September 1991 Change 25 04 October 1996. . . . . . . . . . . . . . . . . . . . . . 
Change 10 31 October 1991 Change 26 03 December 1996. . . . . . . . . . . . . . . . . . . . . 
Change 11 30 April 1992 Change 27 18 July 1997. . . . . . . . . . . . . . . . . . . . . 
Change 12 27 May 1992 Change 28 14 July 2000. . . . . . . . . . . . . . . . . . . . . 
Change 13 31 July 1992 Change 29 20 November 2002. . . . . . . . . . . . . . . . . . . . . 
Change 14 30 October 1992 Change 30 13 June 2003. . . . . . . . . . . . . . . . . . . . . 
Change 15 22 January 1993. . . . . . . . . . 

Page *Change Page *Change
 No. No.  No. No.

Cover 0 1-21 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
P-1 – P-2 30 1-22 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A – G 30 1-23 – 1-24 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
H blank 30 1-24.1 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
a 0 1-24.2 blank 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
b – c 18 1-25 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
d blank 18 1-26 – 1-28 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
i 18 1-29 – 1-30 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
ii 0 1-31 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-1 0 1-32 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-2 30 1-33 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-3 –1-7 0 1-34 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-8 18 1-34.1 – 1-34.2 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-9 – 1-10 30 1-35 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-10.1 1 1-36 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-10.2 blank 1 1-37 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-11 – 1-12 0 1-38 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-13 24 1-39 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-14 30 1-40 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-15 24 1-41 – 1-42 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-16 – 1-19 30 1-43 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-20 18 1-44 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1-45 0. . . . . . . . . . . . . . . . . 
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Page *Change Page *Change
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1-46 7 2-24 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-46.1 7 2-25 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-46.2 blank 7 2-26 – 2-28 30. . . . . . . . . . . . . . . . . . . . . . . 
1-47 0 2-28.1 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-48 18 2-28.2 blank 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-49 0 2-29 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-50 7 2-30 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-51 22 2-31 – 2-32 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-52 7 2-32.1 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-52.1 7 2-32.2 blank 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-52.2 blank 7 2-33 – 2-37 0. . . . . . . . . . . . . . . . . . . . . . . 
1-53 – 1-54 7 2-38 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-55 29 2-39 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-56 22 2-40 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-56.1 30 2-40.1 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-56.2 blank 23 2-40.2 blank 30. . . . . . . . . . . . . . . . . . . . . . 
1-57 22 2-41 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-58 30 2-42 – 2-43 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-59 – 1-62 30 2-44 – 2-50 0. . . . . . . . . . . . . . . . . . . . . . . . 
1-62.1 30 2-50.1 – 2-50.4 18. . . . . . . . . . . . . . . . . . . . . . . . . . 
1-62.2 7 2-50.5 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-63 30 2-50.6 – 2-50.7 18. . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-64 7 2-50.8 blank 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-65 0 2-51 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-66 18 2-52 – 2-57 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-66.1 – 1-66.2 30 2-58 30. . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-66.3 27 2-59 – 2-71 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-66.4 blank 27 2-72 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-67 24 2-73 – 2-76 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-68 30 2-77 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-69 30 2-78 – 2-90 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-70 blank 11 2-91 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-1 30 2-92 – 2-100 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-2 23 2-101 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-2.1 18 2-102 – 2-105 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-2.2 blank 18 2-106 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-3 – 2-4 0 2-106.1 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-5 24 2-106.2 blank 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-6 1 2-107 – 2-108 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-6.1 – 2-6.2 1 2-109 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-7 – 2-11 0 2-110 – 2-111 30. . . . . . . . . . . . . . . . . . . . . . . 
2-12 18 2-112 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-13 0 2-113 – 2-114 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-14 18 2-115 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-15 0 2-116 – 2-120 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-16 18 2-121 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-17 – 2-18 0 2-122 – 2-123 30. . . . . . . . . . . . . . . . . . . . . . 
2-19 – 2-21 30 2-124 – 2-126 0. . . . . . . . . . . . . . . . . . . . . . 
2-22 – 2-23 0 2-127 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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2-128 – 2-129 0 4-6 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-130 – 2-132 30 4-6.1 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-133 0 4-6.2 blank 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-134 18 4-7 – 4-8 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-135 30 4-9 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-136 – 2-137 0 4-10 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-138 24 4-11 – 4-12 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-139 – 2-140 30 4-13 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-141 – 2-143 0 4-14 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-144 30 4-15 – 4-16 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-145 – 2-166 0 4-17 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-166.1 0 4-18 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-166.2 blank 0 4-19 – 4-21 30. . . . . . . . . . . . . . . . . . . . . . 
2-167 – 2-168 0 4-22 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-168.1 – 2-168.2 18 4-22.1 – 4-22.2 30. . . . . . . . . . . . . . . . 
2-169 – 2-177 0 4-22.3 8. . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-178 blank 0 4-22.4 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-1 0 4-23 – 4-24 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-2 30 4-25 – 4-26 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-3 24 4-27 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-4 20 4-28 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-4.1 20 4-29 – 4-31 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-4.2 24 4-32 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-5 0 4-32.1 22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-6 18 4-32.2 blank 22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-7 – 3-9 0 4-33 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-10 – 3-11 18 4-34 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-12 20 4-35 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-13 24 4-36 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-14 20 4-37 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-14.1 – 3-14.2 20 4-38 0. . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-15 0 4-38.1 – 4-38.2 22. . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-16 24 4-39 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-17 18 4-40 22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-18 0 4-40.1 – 4-40.2 22. . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-19 – 3-20 18 4-41 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-21 0 4-42 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-22 18 4-42.1 – 4-42.2 30. . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-23 0 4-43 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-24 18 4-44 – 4-48 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-25 0 4-49 – 4-50 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-26 1 4-50.1 22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-26.1 1 4-50.2 blank 22. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-26.2 blank 1 4-51 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-27 – 3-31 0 4-52 5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-32 blank 0 4-52.1 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1 – 4-2 0 4-52.2 blank 18. . . . . . . . . . . . . . . . . . . . . . . . . 
4-3 17 4-53 5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4 – 4-5 0 4-54 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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4-55 30 5-58 – 5-64 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-56 0 5-64.1 – 5-64.2 0. . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-1 18 5-65 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-2 – 5-6 0 5-66 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-7 18 5-67 – 5-68 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-8 30 5-68.1 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-9 18 5-68.2 blank 20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-10 30 5-69 20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-11 22 5-70 – 5-75 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-12 – 5-13 30 5-76 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-14 24 5-77 – 5-79 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-15 – 5-18 30 5-80 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-18.1 – 5-18.2 19 5-81 – 5-87 0. . . . . . . . . . . . . . . . . . . . . 
5-19 17 5-88 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-20 0 5-89 – 5-93 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-21 – 5-22 7 5-94 21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-22.1 – 5-22.2 6 5-95 0. . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-23 – 5-24 0 5-96 16. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-25 18 5-97 – 5-99 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-26 – 5-27 0 5-100 28. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-28 18 5-100.1 28. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-29 0 5-100.2 blank 28. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-30 18 5-101 – 5-102 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-31 – 5-35 0 5-103 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-36 18 5-104 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-37 17 5-105 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-38 5 5-106 – 5-107 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-39 30 5-108 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-40 18 5-109 29. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-40.1 30 5-110 – 5-111 0. . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-40.2 18 5-112 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-41 18 5-113 – 5-121 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-42 30 5-122 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-43 0 5-123 28. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-44 30 5-124 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-45 0 5-125 – 5-127 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-46 30 5-128 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-47 – 5-48 0 5-129 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-48.1 7 5-130 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-48.2 blank 7 5-131 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-49 7 5-132 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-50 – 5-52 0 5-133 – 5-136 0. . . . . . . . . . . . . . . . . . . . . . 
5-53 30 5-137 21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-54 0 5-138 – 5-139 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-55 18 5-140 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-56 0 5-141 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-57 30 5-142 – 5-143 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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5-144 3 6-26.2 blank 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-144.1 18 6-27 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-144.2 blank 18 6-28 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-145 0 6-29 – 6-34 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-146 28 6-35 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-147 21 6-36 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-148 3 6-37 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-149 – 5-151 0 6-38 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-152 – 5-153 3 6-39 – 6-41 30. . . . . . . . . . . . . . . . . . . . . . 
5-154 18 6-42 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-155 0 6-43 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-156 21 6-44 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-157 30 6-45 – 6-46 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-158 30 6-47 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-159 0 6-48 – 6-49 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-160 30 6-50 – 6-53 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-161 – 5-166 0 6-54 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-167 30 6-54.1 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-168 0 6-54.2 blank 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-168.1 18 6-55 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-168.2 blank 18 6-56 – 6-57 0. . . . . . . . . . . . . . . . . . . . . . 
5-169 18 6-58 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-170 24 6-59 – 6-61 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-171 – 5-183 0 6-62 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-184 18 6-63 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-185 – 5-190 0 6-64 25. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-191 – 5-193 18 6-65 16. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-194 – 5-199 0 6-66 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-200 blank 0 6-67 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-1 – 6-3 0 6-68 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-4 – 6-5 24 6-69 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-6 – 6-11 0 6-70 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-12 30 6-71 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-12.1 2 6-72 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-12.2 blank 2 6-72.1 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-13 0 6-72.2 blank 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-14 24 6-73 – 6-79 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-15 – 6-16 2 6-80 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-17 18 6-81 – 6-82 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-18 0 6-83 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-19 18 6-84 – 6-85 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-20 0 6-86 – 6-88 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-21 2 6-89 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-22 18 6-90 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-23 0 6-91 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-24 30 6-92 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-25 0 6-93 – 6-94 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-26 18 6-95 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-26.1 2 6-96 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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6-97 30 8-2 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-98 18 8-3 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-99 – 6-100 30 8-4 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-101 18 8-5 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-102 – 6-103 30 8-6 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-104 – 6-105 7 8-7 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-106 18 8-8 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-107 – 6-109 0 8-9 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-110 30 8-10 – 8-11 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-111 0 8-12 – 8-14 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-112 30 8-15 – 8-16 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-113 0 8-16.1 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-114 13 8-16.2 blank 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-115 0 8-17 – 8-18 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-116 30 8-19 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-116.1 7 8-20 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-116.2 blank 7 8-21 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-117 18 8-22 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-118 – 6-122 0 8-23 – 8-24 18. . . . . . . . . . . . . . . . . . . . . . 
6-122.1 0 8-25 – 8-30 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-122.2 blank 0 8-31 27. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-123 – 6-124 0 8-32 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-125 27 8-33 – 8-34 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-126 18 8-35 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-127 30 8-36 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-128 27 8-36.1 27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-128.1 – 6-128.2 27 8-36.2 blank 27. . . . . . . . . . . . . . . . . . 
6-129 – 6-131 0 8-37 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-132 18 8-38 – 8-41 22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-1 – 7-6 0 8-42 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-7 30 8-43 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-8 – 7-9 0 8-44 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-10 18 8-45 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-11 30 8-46 – 8-47 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-12 – 7-15 0 8-48 blank 0. . . . . . . . . . . . . . . . . . . . . . . . . 
7-16 30 9-1 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-17 0 9-2 – 9-13 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-18 30 9-14 – 9-15 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-19 – 7-20 0 9-16 – 9-17 0. . . . . . . . . . . . . . . . . . . . . . . . 
7-21 30 9-18 – 9-19 15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-22 24 9-20 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-23 – 7-24 29 9-20.1 15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-25 – 7-26 0 9-20.2 blank 15. . . . . . . . . . . . . . . . . . . . . . . 
7-27 18 9-20.3 15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-28 30 9-20.4 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-29 18 9-21 – 9-22 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-30 0 9-23 – 9-25 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-31 – 7-32 30 9-26 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
8-1 0 9-26.1 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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9-26.2 blank 7 Index 12 1. . . . . . . . . . . . . . . . . . . . . . . . . . 
9-27 – 9-28 24 Index 13 – Index 14 18. . . . . . . . . . . . . . . . . 
9-28.1 24 Index 15 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
9-28.2 blank 24 Index 16 18. . . . . . . . . . . . . . . . . . . . . . . . . . 
9-29 0 Index 17 – Index 18 1. . . . . . . . . . . . . . . . . . . . . . . 
9-30 5 Index 19 29. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
9-31 – 9-34 0 Index 20 18. . . . . . . . . . . . . . . . . . . . . . . . . . . 
9-35 18 Index 21 – Index 26 1. . . . . . . . . . . . . . . . . . . . . . . 
9-36 – 9-52 0 Index 26.1 1. . . . . . . . . . . . . . . . . . . . . . . . . 
9-53 1 Index 26.2 blank 1. . . . . . . . . . . . . . . . . . . . . . . . . . 
9-54 0 Index 27 – Index 34 1. . . . . . . . . . . . . . . . . . . . . . . 
9-55 – 9-56 1 Index 34.1 1. . . . . . . . . . . . . . . . . . . . . . . . . 
9-56.1 1 Index 34.2 blank 1. . . . . . . . . . . . . . . . . . . . . . . . . 
9-56.2 blank 1 Index 35 0. . . . . . . . . . . . . . . . . . . . . . . . . . 
9-57 1 Index 36 – Index 41 1. . . . . . . . . . . . . . . . . . . . . . . 
9-58 25 Index 42 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
9-59 – 9-61 0 Index 43 1. . . . . . . . . . . . . . . . . . . . . . . . . . . 
9-62 24 Index 44 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
9-63 – 9-64 19 Index 45 – Index 48 1. . . . . . . . . . . . . . . . . 
9-64.1 13 Index 49 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
9-64.2 blank 13 Index 50 1. . . . . . . . . . . . . . . . . . . . . . . . . . 
9-65 – 9-71 0 Index 51 0. . . . . . . . . . . . . . . . . . . . . . . . . . . 
9-72 24 Index 52 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
9-73 – 9-85 0. . . . . . . . . . . . . 
9-86 29. . . . . . . . . . . . . . . . . . . 
9-87 18. . . . . . . . . . . . . . . . . . . 
9-88 – 9-100 0. . . . . . . . . . . . 
9-101 – 9-108 1. . . . . . . . . . . 
9-108.1 24. . . . . . . . . . . . . . . . . 
9-108.2 1. . . . . . . . . . . . . . . . . 
9-108.3 24. . . . . . . . . . . . . . . . . 
9-108.4 – 9-108.7 1. . . . . . . . 
9-108.8 18. . . . . . . . . . . . . . . . . 
1-108.9 – 9-108.12 1. . . . . . 
9-108.13 24. . . . . . . . . . . . . . . 
9-108.14 – 9-108.18 1. . . . . 
9-108.19 9. . . . . . . . . . . . . . . 
9-108.20 1. . . . . . . . . . . . . . . 
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CHAPTER 1

AIRCRAFT GENERAL

1-1.  SERVICING.

SECTION I.

1-2. Description — Servicing. Instructions and
information for complete servicing of the helicopter
with fuel, oil, and hydraulic fluid are provided in
the following paragraphs. Location of fillers, sight
gages, and drains are shown on servicing diagrams
as required, with indication of how frequently each
reservoir should be checkd and serviced. Refer
to figure 1-1 for the servicing diagram. Instructions
for use of greases and other lubricants refer to
Lubrication Requirement Section II, this chapter.

1-3. Fuel System. The fuel supply system
consists of a single bladder type cell, fuel pump, and
lines. The filler cap (10, figure 1-1 ) is located on the
right side of helicopter aft of passenger door.
Helicopters are equipped with crashworthy fuel
system, the self-sealing TANK CAPACITY is 71.5
U.S. GALLONS.

1-4. Precautions in Fuel Servicing and Defueling.

0bserve the following precautions in all
fuel servicing and defueling operations
as applicable. Refer to FM 10-68 and FM
10-69 for additional precautions prior to
servicing the helicopter.

a. Position auxiliary ground power unit on the
windward side of the helicopter.

b. Do not fuel or defuel during electrical storms.

c. Do not fuel or defuel while ground radar sets
are operating within 300 feet of the helicopter.

d. Servicing personnel must not wear metal taps
on shoes.

SERVICING

e. Ensure battery switch is in OFF position and
external power is disconnected before fueling or
defueling the helicopter.

f. Ground the helicopter at receptacle, located
adjacent to filler capon right side of helicopter, to the
filler-nozzle before removing filler cap.

g. Fuel truck shall be grounded (truck to ground
and truck to helicopter). The helicopter shall be
grounded to the same ground point as is the fuel
truck.

h. Do not use splash-filling. Fill tanks slowly and
evenly.

i. After completion of servicing, wash-down, and
remove any spillover of jet fuel. This fuel does not
evaporate as rapidly as gasoline, and constitutes a
fire hazard for a much longer time. Cleaning materials
which have become saturated with fuel shall be
disposed of in a designated area well away from
buildings.

j In the event of fuel spillage on personnel,
clothing shall be washed down thoroughly with clear
water before removing clothing.

k. Refueling will be accomplished as soon as
possible after landing to keep moisture condensation
to a minimum.

1-5. Servicing – Fuel System.

Insert nozzle carefully in a generally
downward direction, avoiding contact
with internal fuel hoses. Fuel nozzles
must be hand held during servicing.

a. Fill tank cells with specified jet fuel (C75).
Crashworthy fuel tank capacity is 71.5 gallons. The

1-1
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 1-2           Change 30

** On OH–58 A/C, drain and refill lubrication system
Tail Rotor Gear Box after each 150 hours of operation.
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Figure 1-1. Servicing Diagram (Typical)
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following fuel servicing instructions apply to
helicopters incorporating the closed circuit refueling
provision.

b. Closed Circuit Refueling.

The closed circuit refueling receptacle is
subject to damage at the gravity
refueling port. Refer to figure 1-2. This
damage can cause external fuel leakage
during subsequent closed circuit
refueling operations. To preclude
damage to the receptacle, the closed
circuit nozzle will be used if possible
when refueling. If ,  however, the
receptacle has been previously damaged
and leakage occurs, the following must
be observed:

Closed circuit refueling operations with a
leaking receptacle shall be discontinued.
Gravity refueling method shall be used
until the receptacle can be replaced or
repaired.

(1) Ground the helicopter at the receptacle,
located adjacent to the filler cap on the helicopter, to
the filler-nozzle and remove filler cap.

(2) Ensure that gravity refueling port is closed.
If not, rotate inner sleeve counterclockwise until
gravity refueling port is closed and flange of sleeve is
in contact with rivet at base of receiver cylinder. Refer
to figure 1-3.

Ensure that servicing unit pressure is not
above 125 psi while refueling.

(3) Insert fueling nozzle into receiver and
actuate automatic nozzle lever to ON or FLOW
position. Pin at base of nozzle will momentarily
indicate when fuel flow stops.

(4) Fuel flow will automatically shut off when
normal fuel level is reached. Just prior to normal shut
off, fuel flow may cycle several times as fuel level is

reached. Gage on servicing unit will indicate when
flow is stopped.

(5) When fuel flow has stopped, actuate lever
on nozzle to OFF, disconnect nozzle from receiver and
replace filler cap.

(6) Disconnect fuel nozzle ground and rewind
hose assembly.

(7) Disconnect  serv ic ing uni t  ground at
helicopter.

(8) Disconnect  serv ic ing uni t  ground at
grounding stake.

If helicopter is equipped with closed
circuit refueling system and fuel
servicing unit is not equipped with
related nozzle for closed circuit
refueling, a gravity system may be used
providing the servicing nozzle does not
exceed 1.75 inches outside diameter. To
refuel, utilizing the gravity nozzle, it is
necessary to position the inner sleeve of
receiver until slot is lined up with fuel
port in bottom of receiver. Position
nozzle into port in order to bypass closed
circuit valve. Damage could result to the
closed circuit refueling system if caution
is not used in positioning nozzle into
inner sleeve of fuel receiver at fuel port.

c. Gravity Refueling.

(1) Ground the helicopter at the receptacle,
located adjacent to the filler cap on the helicopter, to
the filler-nozzle and remove filler cap.

(2) Rotate inner sleeve clockwise until sleeve
clears the port in bottom of fuel receiver. Refer to
figure 1-3.

(3) Position nozzle into port of fuel receiver.

(4) Fill to specified level.

(5) Remove nozzle and rotate inner sleeve
counterclockwise until gravity refueling port is closed
and flange of inner sleeve is in contact with rivet at
base of receiver cylinder.

1-3
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Figure 1-2. Gravity Refueling with Closed Circuit Receiver

1-4
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Figure 1-3. Refueling Receptacle
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(6) Reinstall filler cap.     c. Before Rapid (Hot) Refueling

(7) Disconnect fuel nozzle ground and rewind
hose.

(8) Disconnect servicing unit ground at
helicopter.

(9) Disconnect servicing   unit   ground   at
grounding stake.

1-6. Fuel System Servicing (Rapid (Hot)
Refueling).

Aircraft may be rapid (hot) refueled with
engine/engines running, electrical
power on, radios on, weapons systems
on with safety covers/guards/switches
in SAFE position, and any computer
systems operating that would require
reprogramming.

a. Precautions.

NOTE

Servicing personnel shall comply with all
safety precautions and procedures in FM
10-68.

(1) Ground the helicopter at the receptacle,
located adjacent to the filler cap on the helicopter, to
the filler-nozzle before removing filler cap.

(2) Servicing unit shall be grounded (servicing
unit to ground and servicing unit to helicopter). The
helicopter should be grounded to the same ground
point as is the servicing unit,

(3) After  complet ion of  serv ic ing,  remove
nozzle, install cap and disconnect all grounds from
helicopter.

b. Servicing — Fuel System, Fill tank cells with
specif ied jet fuel (C75). Crashworthy fuel tank
capacity is 71.5 gallons. The following fuel servicing
instructions apply to helicopters incorporating the
closed circuit refueling provision.

Only emergency radio transmission
should be made during rapid refueling.

In case of aircraft fire, observe fire
emergency procedures in Chapter 9, TM
55-1520-228-10. Do not attempt to fly
the helicopter.

(1) Minimum crew will remain at the controls.

(2) Throttle – Idle.

(3) Force Trim — ON or controls frictioned

(4) Passengers shall depart the aircraft and go
to the terminal or passenger marshaling area.

(5) N o  s m o k i n g  a l l o w e d  d u r i n g  r e f u e l i n g
operations.

(6) A crewmember, if available, should observe
the refueling operation (performed by authorized
refueling personnel) and stand fire guard as required,

d. During Rapid (Hot) Refueling

(1) Closed circuit refueling

(a) Ground the helicopter at the receptacle,
located adjacent to the filler cap on the helicopter, to
the filler-nozzle and remove filler cap.

(b) Ensure that  grav i ty  refuel ing por t  is
closed, If not, rotate inner sleeve counterclockwise
until gravity refueling port is closed and flange of
sleeve is in contact with rivet at base of receiver
cylinder. Refer to figure 1-3.

Ensure that servicing unit pressure is not
above 125 psi while refueling.

(c) Insert fueling nozzle into receiver and
actuate automatic nozzle lever to ON or FLOW
position. Pin at base of nozzle will momentarily
indicate when fuel flow stops.

1 -6



TM 55-1520-228-23-1

(d) Fuel flow will automatically shut off when
normal fuel level is reached. Just prior to normal shut
off, fuel flow may cycle several times as fuel level is
reached. Gage on servicing unit will indicate when
flow is stopped.

(e) When fuel flow has stepped, actuate lever
on nozzle to OFF, disconnect nozzle from receiver and
replace filter cap.

(f) Disconnect fuel nozzle ground and rewind
hose assembly.

(g) Disconnect servicing unit ground at
helicopter.

(h) Disconnect servicing unit ground at

If helicopter is equipped with closed
circuit refueling system and fuel
servicing unit is not equipped with
related nozzle for closed circuit
providing a gravity system maybe used
providing the servicing nozzle does not
exceed 1.76 inches outside diameter. To
refuel utilizing the gravity nozzle, it is
necessary to position the inner sleeve of
receiver until slot is lined up with fuel
port in bottom of receiver. Position 
nozzle into port in order to bypass
closed circuit valve. Damage could
result to the closed circuit refueling
system if caution is not used in
positioning nozzle in its inner sleeve of
fuel receiver at fuel port.

(2) Gravity refueling.

(a) Ground the helicopter at the receptacle,
located adjacent to the filler cap on the helicopter,
to the filer-nozzle and remove filler cap.

(b) Rotate inner sleeve clockwise until sleeve
clears port in bottom of fuel receiver. Refer to figure
1-3.

(c) Position nozzle into port of fuel receiver.

(d) Fill to specified level.

(e) Remove nozzle and rotate inner sleeve
counterclockwise until gravity refueling port is
closed and flange of inner sleeve is in contact with
rivet at base of receiver cylinder.

(f) Reinstall filler cap.

(g) Disconnect fuel nozzle ground and rewind
hose.

(h) Disconnect servicing unit ground at
helicopter.

(i) Disconnect servicing unit ground at
grounding stake.

e. After Rapid Refueling.

(1) The pilot shall be advised by the refueling
crew that fuel cap(s) are secure and ground cables
have been removed.

(2) Crewmembers and passengers can enter
aircraft.

1-7. Defueling and Drain Valves.

a. Remove fuel  cap; rotate inner s leeve
clockwise until end of sleeve clears port in bottom of
fuel receiver.

b. Insert a suction pickup from a defuel unit into
the fuel filler opening and remove all possible fuel.

c. To complete defueling, drain remaining fuel
into a suitable container by opening fuel cell sump
drain valve (9, figure 1-1).

d. Purge fuel cell. Refer to TM 55-1500-204.
25/1 .

1-8. Servicing — Engine Oil System. The engine
oil tank (6, figure 1-1) is located aft of
the engine and oil cooler blower fan. Oil level is
checked by a “trapped ball” sight gage on the tank.
Normal capacity is 11.2 pints. Service with Iubricating
oil (C103). Tank drain valve is accessible through
small door on the left side of aft cowl and has an
overboard drain line. Clean oil filter at each oil
change. Refer to TM 55-2840-231-23  , TM
55-2840-241-23  .

1-7
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CAUTION

An engine high oil level coupled with a
transmission low oil level condition indi-
cates a possible failure of the engine gear-
box seal(s) which allows oil to be trans-
mitted from the transmission through the
freewheeling unit into the engine.

NOTE

The oil systems in the helicopter are the
engine oil system, the transmission oil
system, the tail rotor gearbox oil system,
and the main rotor hub oil system. The
engine oil systems are serviced with ei-
ther MIL-L-7808 or MIL-L-23699, depend-
ing on the anticipated temperature range
in which the helicopter will be operated.
(Refer to TB 55-9150-200-24.) Do not mix
MIL-L-7808 and MIL-L-23699 except in an
emergency. If oils are mixed, drain oil and
service with correct oil within six hours
of operation.

a. To prime the pumps, perform the following steps:

NOTE

For additional information on pump
priming refer to TM 55-2840-231-23 
TM 55-2840-241-23

(1) Disconnect the engine oil pump inlet hose
assembly (figure 1-4) from the elbow fitting.

(2) Loosen the elbow locknut and rotate the el-
bow to an upright position.

(3)

(4)

(5)

Fill the elbow to spillover with engine oil (C103).

Fill engine inlet hose with engine oil (C103).

Reposition elbow and connect the engine oil
pump inlet hose assembly and tighten appropriate com-
ponents.

1-9. Servicing - Oil Lubricated Main Rotor Hub.
Service two pillow block reservoirs (4, figure 1-1 ) and

two grip reservoirs (3) with lubricating oil (C102). Fill to
one-half full level. Lockwire (C96) filler plugs after
servicing.

CAUTION

Do not overservice transmission system.
To do so will cause damage to the main
rotor mast seal and other transmission
seals.

NOTE

For lubrication requirements for the
grease lubricated main rotor hub refer to
figure 1-5, detail C.

1-10. Servicing - Transmission Oil System.

NOTE

If MIL-L-7808 and MIL-L-23699 or DOD-L-
85734 were mixed in the transmission,
drain the transmission and freewheeling
unit. Replace the oil filter and service with
correct oil. DOD-L-85734 is the preferred
oil to use.

Service the transmission (1, figure 1-1 ) with lubricating
oil (C103 or C103.1). The normal capacity is 4.0 US
quarts. A sight glass located on the transmission hous-
ing is used to check the oil level in the transmission.
The oil level must be visible in sight glass. If oil is
visible, additional oil is not required. If oil is not visible in
sight glass, add oil to the center dot only. Transmission
is drained by removing the forward chip detector and
plug assembly, allowing oil to drain into a trough and
into a container; by opening freewheeling unit oil lines
at firewall and catching oil in a container, or by using
ground drain unit (S4) to avoid spilling oil onto the
airframe. To utilize drain fitting, remove chip detector
and insert ground drain unit into transmission. After oil
has been drained, remove magnetic chip detector from
freewheeling unit and drain oil.

1-11. Servicing - Tail Rotor Gearbox. Service the
gearbox (5, figure 1-1) with lubricating oil (C103 or
C103.1) at the filler-breather cap. The normal capacity
is 0.375 US pint (6 OZ) A sight glass is provided for ease
in checking oil level.

1-8 Change 18
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Figure 1-4. Engine Oil Inlet Hose and Elbow

CAUTION

Deleted.

NOTE
When property serviced, the oil level will
be to the oil level line with standard gear,
and 1/8-inch below line when high gear or
floats are installed. Drain oil by removing
chip detector. Catch oil in a suitable con-
tainer or by using ground drain unit (S5) to
avoid spilling oil onto the airframe. To uti-
lize drain fitting, remove chip detector and
insert drain fitting into the gearbox

NOTE
Care should be taken to not overfill gear-
box as excessive oil leakage may occur.
When servicing, allow oil level to stabilize
for correct indication on sight glass.

1-12. Servicing — Hydraulic System. Service the hy-
draulic reservoir (7, figure 1-1) with hydraulic fluid (C73).
The reservoir is located on the forward side of the trans-

mission. A sight glass with ball float or line level is pro-
vided to determine low quantity of fluid in the reservoir.
Fill to overflow lip in reservoir. Whenever the fluid in the
reservoir is changed, inspect inside of bottom of reservoir
for corrosion. Refer to paragraph 7-56.

WARNING

Contact with liquid or mist can irritate
eyes and skin. After any contact with skin,
immediately wash contacted area with
soap and water. If liquid contacts eyes,
flush immediately with clear water. If liquid
is swallowed, do not induce vomiting; get
immediate medical attention. Wear rubber
gloves when handling liquid. If prolonged
contact with mist is likely, wear appropri-
ate respirator. When fluid is decomposed
by heating, toxic gases are released.

1-13. Servicing — Battery. Remove the battery from
the helicopter for servicing in accordance with procedu-
res
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in TM 11-6140-203-14-2, Chapter 4. Refer to paragraph
8-29 for battery removal procedures.

1-14. Servicing — Tires. The ground handling truck
assembly tires are inflated to 90 psi.

1-14.1 Servicing — ATAS Launcher Coolant
Bottle. Service launcher assembly coolant bottle in ac-
cordance with TM 9-1440-431-23 CS .

1-15. CLEANING HELICOPTER.

1-16. DESCRIPTION — Cleaning. Cleaning the heli-
copter is important because residues from exhaust
gases, dirt, and contamination of any kind will accelerate
corrosion, whether coated with preservative compound
or not. Helicopter must be electrically grounded prior to
any cleaning, maintenance, disassembly, or preserva-
tion. Refer to TM 55-1500-344-23.

WARNING

Solvent should be used with adequate
ventilation. Avoid prolonged breathing of
the vapors. Do not use solvent near open
flames or heat as the products of decom-
position are toxic and very irritating. Wear
rubber gloves to avoid solvent contact
with skin.

NOTE
Additional cleaning procedures are cov-
ered in this manual under individual com-
ponents.

1-17. Interior — Cleaning. Clean the interior of the he-
licopter to prevent debris from falling into the operating
mechanism. To clean the upholstery, use dishwashing
compound (C61) and water. To remove oil or grease
spots, use solvent (C44), then wipe dry with a clean cloth.
Clean the interior of the helicopter thoroughly with a vac-
uum cleaner.

CAUTION

Do not use steam or high pressure water
hose to clean helicopter. Do not spray wa-
ter or solvents directly on isolation mount.

1-18. Exterior — Cleaning. Clean the exterior struc-
ture in accordance with TM 1-1500-344-23.

CAUTION

To prevent discoloration, streaking and
other damage by inadvertently splashing
cleaning solution on plexiglass, rinse off
the area thoroughly with clear water be-
fore the surface dries.

a. Steam cleaning of the helicopter is prohibited.

b. Low-pressure water, no warmer than 150�F
(65�C) may be used providing the following conditions
and precautions are observed:

(1) A spray head must be used.

(2) Spray head must be held at a sufficient
distance to ensure that the low water pressure does not
damage the following;

(a) Edge of bonded panels.

(b) Electrical components.

(c) Bearings.

(d) Seals.

(e) Oil cooler core and air ducts.

c. Preparation of aircraft for washing:

(1) Cover open pitot static ports with tape.

(2) Install pitot tube cover.

1-19. Snow and Ice Removal. Snow and ice accu-
mulation may be removed from the airframe and rotor
blades using de-icing fluid (C58) in accordance with pro-
cedures in TM 1-1500-344-23. Refer to TM
1-1500-204-23.
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1-20. Plexiglass – Cleaning. Observe the b. Gently free all mud or dirt with fingers. Do not
following cleaning practices: use sponges or coarse cloths. Rinse the area with

low-pressure water while removing the mud.
a. Clean all transparent plastics with large

quantities of dishwashing compound (C61) and
wate r

Change 1 1-10.1/(1-10.2blank)
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Do not use aliphatic naphtha
Type I.

TT-N-95,

Do not use compounds containing any
abrasive material or solutions containing
ch lo r ina ted  hydrocarbons .  Avo id
excessive scrubbing of plastic panels
during washing operation.

Remove grease or oil with aliphatic naphtha,
Type II (C22).

d. Allow surfaces to drip dry.

e. To remove or reduce minor scratches apply
polishing compound (C113) to affected surfaces.

1-21. Acrylic — Cleaning. Acrylic panels on the
helicopter are cleaned with large quantit ies of
cleaning compound (C43) and water. Refer to TM
55-1500-204-25/1

Do not use compounds other than those
specified. Avoid excessive scrubbing of
acrylics during washing operation.

1-22. Rotor Blades — Cleaning. wash rotor
blades with dishwashing compound (C61) and water.

1-23. Treatment of Aluminum and Magnesium
Alloy Corrosion. Aluminum and magnesium alloy
corrosion will be treated in accordance with TM
55-1500-204-25/1. Apply the protective paint finish
to the affected area immediately after drying of
chemical treatment in accordance with TM 55-1500-
345-23.

1-24. PAINTING – TOUCHUP.

Refer to TM 55-1500-345-23 for touchup painting
procedures.

1-25. TORQUE PROCEDURES A N D
REQUIREMENTS.

NOTE

Standard torque to be used if special
torque is not specified.

a. Requirements Governing Application of
Torque Loads.

S t a n d a r d  t o r q u e  v a l u e s  for  f ina l
tightening are shown in parts I and II of
table 1-1.

(1) The values in table 1-1 apply to cadmium-
plated bolts. cadmium-plated nuts, and nuts coated
with rnolybdenum disulfide.

NOTE

The final torque value for self-locking
nuts must be determined by adding the
free running torque (torque wrench
reading) to the specified torque value.
(The free running torque is the torque
required to overcome the friction of the
nut running down the bolt thread prior to
reaching the clamp-up point. )

(2) Lubricant applied by the manufacturer must
not be removed nor additional lubricant added unless
otherwise specified.

(3) The bolts, nuts, and the surfaces they bear
on must be clean, dry, and free of lubricant (except as
stated in preceding substep (2)).

(4) The turning (drag) torque required to install
a self-locking nut up to the point of final tightening
must always be added to the final torque value
specified in parts 1 and II of the table 1-1, or the
maintenance instruction, as applicable.

(5) Torques  spec i f i ed  in  ma in tenance
instructions are special torques that take precedence
over those in parts I and II of table 1-1.

(6) Unless otherwise specified, bolts and
screws with strength of less than 125,000 psi do not
require a mandatory torque value. The nut and bolt
combination will be tightened sufficiently to make a
satisfactory joint.

(7) Bolts and screws with strength of 125,000
psi or higher must have torque applied to table 1-1,
part I and II values (except as stated in substep (5)
above).

1-11
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Table 1-1. Recommended Standard Nut Torques

Part 1. Minimum and Maximum Torques for Tightening Tension-Type Nuts

Recommended Maximum Recommended Maximum
Thread Torque Allowable Thread Torque Allowable

Size (in./lb) (in./lb) Size (in. /lb) (in./lb)

8-36 12-15 20 8-32 12-15
10-32 20-25 40 10-24 20-25
1/4-28 50-70 100 1/4-20 40-50

5/16-24 100-140 225 5/16-18 80-90
3/8-24 160-190 390 3/8-16 160-185
7/16-20 450-500 840 7/16-14 235-255

1/2-20 480-690 1100 1/2-13 400-480
9/16-18 800-1000 1600 9/16-12 500-700
5/8-18 1100-1300 2400 5/8-11 700-900

3/4-16 2300-2500 5000 3/4-10 1150-1600
7/8-14 2500-3000 7000 7/8-9 2200-3000
1-14 3700-5500 10000 1-8 3700-5000

1-1/8-12 5000-7000 15000 1-1/8-8 5500-6500
1-1/4-12 9000-11000 25000 1-1/4-8 6500-8000

*AN 310, AN365, MS 20365, MS 21042, NAS 1021, NAS 1291, NAS 679

20
35
75

160
275
475

880
1100
1500

2500
4600
7600

12000
16000

Part Il. Minimum and Maximum Torques for Tightening Shear-Type Nuts*

8-36 7-9 12 8-32 7-9 12
10-32 12-15 25 10-24 12-15 21
1/4-28 30-40 60 1/4-20 25-30 45

5/16-24 60-85 140 5/16-18 48-55 180
3/8-24 95-110 240 3/8-16 95-110 170
7/16-20 270-300 500 7/16-14 150-166 280

1/2-20 290-410 600 1/2-13 240-290 520
9/16-18 480-600 960 9/16-12 300-420 650
5/8-18 660-780 1400 5/8-11 420-540 900

3/4-16 1300-1500 3000 3/4-10 700-950
7/8-14

1500
1500-1800 4200 7/8-9 1300-1800 2700

1-14 2200-3300 6000 1-8 2200-3000 4500

1-1/8-12 3000-4200 9000 1-1/8-8 3300-4000 7200
1-1/4-12 5400-6600 15000 1-1/4-8 4000-5000 10000

*AN 320, AN 364, MS 20364, NAS 1022

1-12
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        (8) If adapters are used such that the adapter
and the torque wrench are not at right (90 degree) 
angles to each other, the wrench or indicator reading
must be corrected. Refer to TM55-1500-204-25/1

(9) The bolt must not be rotated during
installation or application or torque to nut.

(10) Check ing  fas teners  accura te ly  to
determine if they have been tightened to the specified
torque value is not possible. A fastener that has been
tightened to a specified torque value requires
approximately 10% more torque than was originally
applied to overcome friction and start the fastener
turning. To ensure proper torque value has been
applied, the fastener should be backed off from one-
half to one full turn and retightened to the correct
torque value. A torque wrench should not be used for
the backoff operation.

b. Installation of Castellated Nuts on Nonrotating
(Static) Parts. Maximum applied torque must not
exceed the applicable values in part I and II of
table 1-1.

c. Installation of Castellated Nuts on Rotating
(Dynamic) Parts. When tightening castellated nuts
on bolts, it is possible that the cotter pin holes will not
line up with the slots in the nuts for the range of
recommend installation torques. In such a case,
the nut may be tightened to minimum torque and
rotated one castellation to line up the nearest slot
with the cotter pin hole.

d. Installation of Self-locking Tension and Steel-
Type Nuts.

(1) Use torques in part I of table 1-1 for tension-
type cadmium-plated steel nuts.

(2) Use torques in part II of table 1-1 for shear-
type cadmium-plated steel nuts.

e. Installation of Bolts — General.

(1) If the bolt can be inserted through the
material and started into the nut by the fingers, use
the applicable torque in parts I and II of table 1-1.

(2) If installing the bolt into a close tolerance
hole, or under other conditions that increase the
tightening resistance, torque to the high limit of the
applicable recommended torque in parts I and II of

f. Installation of Bolts into Threaded Parts.

(1) Use the applicable torque in part I of table
1-1 when installing the bolt into a threaded part if
the mating thread length is equal to or greater than
one diameter of the bolt.

(2) Use part II of table 1-1 if the mating thread
length is less than one diameter of the bolt.

NOTE

The requirements in preceding steps c.
and f. also apply to thread inserts.

1 -26 .  RE-USE OF SELF-LOCKING
NUTS.

For re-use of self-locking nuts refer to TM
55-1500-204-25/1 .

1 - 2 7 . L I S T  O F  C O N S U M A B L E
MATERIALS.

Special attention to Iabel precautionary
instructions regarding: product usage,
safety, ventilation requirements. and
emergency information should be
followed before using any consumable
supplies.

1-28. Description. Consumable maintenance
supplies and materials are listed in table 1-2 in
alphabetical order. Each consumable also has an item
number assigned for ease of location and reference.
When an item number is unknown You may locate
any consumables used within this manual through its
alphabetical arrangement. When an item number is
referenced in the manual, you may locate the item
through its C designator and item number. C
designators are used only with consumable
maintenance supplies and materials. Consumable
maintenance supplies and materials tables are found
only in this chapter; therefore, the table number will
not be referenced in the text. In the event of deletion
of any consumable maintenance supplies and
material from the list, the item number shall remain
in proper numerical sequence and the word
“deleted” will be placed in the empty space. For those
materials that have been replaced or for which an
alternate material has been listed, a statement such
as the following shall be entered: “Replaced, use
fibrous cord (C48)”.tab le  1 -1

Change 24   1-13
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Table 1-2. Consumable Maintenance Supplies and Materials

The supplies and materials listed in this table are required for maintenance support of this equipment and are
authorized to be requisitioned by CTA 50-970.

Item No. Description Ref No. and FSCM NSN

1 Accelerator 81C29 (73842) Local Purchase

2 Acetone, Technical O-A-51 (81348) 6810-00-184-4796

3 Acid, Acetic O-A-76 (81348) 6810-00-275-1215

4 Acid, Boric O-C-265-(81348) 6810-00-264-6535

5 Adhesive Eccobond (04552) 8040-00-148-7183

6 Adhesive EC2216 (94960) 8040-00-145-0019

7 Adhesive MIL-A-46050 (81349) 8040-00-142-9193

8 Adhesive MMM-A-121 (81348) 8040-00-165-8614

9 Adhesive EC-766 (04963) 8040-00-597-9723

10 Adhesive, BHT SPEC 
299-947-152 Type I, Class 1

DAPCOTAC 3300 
(58093)

8040-01-136-5464

8040-00-097-6524

11 Adhesive EA9309.3NA (04347) 8040-01-163-3481

12 Adhesive — Epoxy MIL-A-14042 8040-00-944-7292

Metalset A4 (90414)

RP1258 (02684)

EA9340 (22893)

EPI Seal 1010 (19012)

12.1 Adhesive Repair Kit S1607-7021 (78286) 1560-00-856-9222

13 Adhesive Film and Primer, Variable
Cure System (225� to 280�F)

299-947-121, Type II (97499)
(92627)

14 Adhesive, General Purpose
EC1300L

BHT SPEC 299-947-107 8040-00-514-1880

15 Adhesive — Insulation No. 34 (04963) Local Purchase

16 Adhesive — Rubber Base MMM1617, Type II (81348) 8040-00-664-4318

17 Adhesive (Sealant) EC1675-B2 or
Proseal 890-B2

299-947-107, Type III, Class 7
(97499)

8030-00-723-4599

17.1 Adhesive, Urlane (Part A and B)
5738-A/BX

EC3549AB (04963) 8040-01-016-4726
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Table 1-2. Consumable Maintenance Supplies and Materials (Cont)

Item No. Description Ref No. and FSCM NSN

18 Adhesive, Silicone Rubber, Color
Red

RTV-106 (01139) 8040-00-941-9984

19 Adhesive, Two-Part A and B
EA934NA

299-947-100, Type II, Class 2
(97499) (04347)

8040-01-102-2098

20 Adhesive (Urethane) (8089) (01139) 8030-01-145-1768

21 Alcoholic Phosphoric Acid Solution
Turco No. 1

MIL-C-10578 (81349) 6850-00-270-5551

22 Aliphatic Naphtha TT-N-95, Type II (81348) 6810-00-238-8119

23 Aluminum Wool MIL-A-4864 (81349) 5350-00-597-5367

24 Antiseize Compound Hi-Temp MIL-A-907 (81349) 8030-00-597-5367

24.1 Aromatic Naphtha TT-N-97, Type I, Class A 6810-00-223-9067

25 Asbestos Style G-89, Type II TM 89-3-64 (48482) 1560-01-387-5677

26 Barrier Material Grease and Water
proof

MIL-B-131, Class I (81349) 8135-00-282-0565

27 Barrier Material Waterproofed Grade
A, Class I

MIL-B-121, Type I (81349) 8135-00-224-8885

28 Bottle, Screw Cap. 16 oz 8275G (64484) 6640-00-404-0660

29 Bottle, Screw Cap. 32 oz 8275H (64484) 6640-00-404-0661

30 Brasso Local Purchase

31 Brush, Stiff Fiber Bristle HB6 43 TY2 (81349) 7920-00-514-2417

32 Calcium Sulfate Commercial

33 Cement, Silicone Adhesive RTV 732 (71984) 8040-00-877-9872

34 Cement, Silicone Adhesive A4000 MIL-A-25447 (71984) 8040-00-057-2324

35 Cement - Type 81057 (73842) Local Purchase

36 Cement - Type III MIL-A-5092 (81348) 8040-00-152-0067

37 Cheesecloth (81348) 8305-00-267-3015

38 Chemical Conversion Coating (Alo-
dine)

MIL-C-81706 (81349) 8030-00-057-2354



 TM 55-1520-228-23

 1-16           Change 30

Table 1-2. Consumable Maintenance Supplies and Materials (Cont)

Item No. Description Ref No. and FSCM NSN

39 Chromic Acid — 5% Solution O-C-303 (81348) 6810-00-174-1818

40 Chromic Pickle-Brush Solution Type
VI

Dow No. 19 (96717) 8030-00-764-6176

41 Cleaning Compound MIL-C-0043616CL2 (81349) 6850-00-144-9816

42 Cleaning Compound, Aircraft Sur-
face, Alkaline Base

MIL-C-25769H 6850-00-935-0995

43 Cleaning Compound, Aircraft Sur-
face, Alkaline, Waterbase

MIL-C-25769 (81349) 6850-00-935-0995

44 Cleaning Compound, Solvent, Trich-
lorotrifluorethane

MIL-C-61302, Type II (81349) 6850-00-105-3084

45 Cloth, Abrasive, Aluminum Oxide PC 451, Type I (81348) 5350-00-246-0330

45.1 Cloth, Cleaning, Low-Lint MIL-C-85043, Type II (81349) 7920-00-044-9281

46 Cloth, Fiberglass, 120 or 127 Weave
Volan, a finish

MIL-C-9084 (81349) 8305-00-082-6135

47 Compound, Lacquer Torque Seal Green (01195) 8305-00-408-1137

48 Cord, Fibrous MIL-C-5040 (81349) 4020-00-246-0688

49 Cord, Fibrous MIL-C-5040 (81349) 4020-00-240-2154

50 Corrosion Preventive Compound MIL-C-16173, Grade I (81349) 8030-00-231-2345

51 Corrosion Preventive Compound MIL-C-16173, Grade 2 (81349) 8030-00-244-1297

52 Corrosion Preventive Compound MIL-C-15074 (81349) 8030-00-664-4017

53 Corrosion Preventive Compound MIL-C-11796, Class 3 (81340) 8030-00-231-2353

53.1 Corrosion Preventive Compound MIL-C-23411 (81349) 8030-00-838-7789

54 DELETED

55 Crocus Cloth PC-458 (81348) 5350-00-221-0872

56 Cushioning Material, Cellulosic PPP-C-843, Type II (81348) 8135-00-664-6958

57 Dampening Fluid W-D-1078 (81348) 9150-00-024-9623



 TM 55-1520-228-23

 Change 30          1-17

Table 1-2. Consumable Maintenance Supplies and Materials (Cont)

Item No. Description Ref No. and FSCM NSN

58 De-Icing Fluid MIL-A-8243 (81349) 6850-00-901-0591

59 Denatured Alcohol O-E-760 (81349) 6810-00-201-0907

60 Desiccant, Activated MIL-D-3464 (81349) 6850-00-264-6573

61 Dishwashing Compound P-D-410 (81348) 7980-00-880-4454

62 Drycleaning Solvent P-D-680, Type II (81348) 6850-00-274-5421

63 Ethylene Glycol, Mono Butyl Ether TT-E-776 (81348) 6810-00-281-2001

64 Enamel, Staking, Glyptol MIL-E-22118A (81349) 8010-00-823-8046

65 End Dip Compound AE13702-003

66 Epoxy, Epon 828 (36131) 8040-00-952-5713

67 DELETED

68 DELETED

69 Fairing Compound RP1257-3A (02684) 8030-00-891-3113

70 Fastener Tape (Pile) MIL-F-21840 (81349) 8315-00-926-4930

71 Fiberglass Cloth Fingerprint Remov-
er, Corrosion Preventive

MIL-C-9084 8305-00-530-0109

72 Fingerprint Remover, Corrosion
Preventive

MIL-C-15074 (81349) 8030-00-664-4017

73 Fluid, Hydraulic, (Refer to TB
55-1500-334-24)

MIL-H-5606 (81349) 9150-00-252-6383

MIL-H-83282 (81349) 9150-00-149-7431

74 DELETED

75 Fuel, Jet, JP-8 MIL-T-83133 (81349) 9130-00-256-8617

76 Gloves, White, Cotton MIL-G-3866 (81349) 8415-00-268-8353

77 Grease, Aircraft MIL-PRE-81322F (81349) 9150-01-262-3358

78 Grease, Aircraft MIL-G-23827 (81349) 9150-00-985-7246

79 Grease, Aircraft Driveshaft Coupling 204-040-755-5 (97499) 9150-00-506-8497
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Table 1-2. Consumable Maintenance Supplies and Materials (Cont)

Item No. Description Ref No. and FSCM NSN

80 Grease, Helicopter, Oscillating 
Bearing

MIL-G-25537 (81349) 9150-00-478-0055

81 Grease, Silicone Grease, MIL-L-15719 (81349) 9150-00-257-5358

81.1 DELETED

82 Hydraulic Fluid, Preservative MIL-H-6083 (81349) 9150-00-935-9807

83 Ignition Sealing Compound, DC-4 MIL-S-8660 (81349) 6850-00-880-7616

84 India Stone, Fine SS-S-736A (81348) 5345-00-260-0759

85 Ink, Marking Stencil (White) TT-1-1795 (81348) 7510-00-224-6732

86 Insulation Sheet, Electrical MIL-P-15037 (81347) 5970-00-118-8838

87 Jet Engine Lubrication Oil (Grade
1010)

MIL-L-6081 (81349) 9150-00-273-2388

88 Lacquer, Acrylic, Olive Drab MIL-L-19538 (81349) 8010-00-082-2479

89 Lacquer, Acrylic, Low-Reflective,
Type I, Black

MIL-L-46159A (81349) 8010-01-042-4196

90 Lacquer, Acrylic, Clear TT-L-50 8010-00-515-2487

91 Lacquer, Acrylic, Gloss Gull Gray
No. 36440, P-95

MIL-L-81352 (81349) 8010-00-935-7060

92 Lacquer, Acrylic, Gloss Red No.
11136

MIL-L-19537 (81349) 8010-00-551-7934

93 Lacquer, Acrylic, Glossy White No.
17875

MIL-L-81352 (81348) 8010-00-935-6608

93.1 Lens Cleaning Tissue M42215AJ (97942) 6640-00-559-1384

94 LHE Cadmium Solution (Brush On)
Macro Bronze No. 1 Enthox 982

MIL-STD-865 (13429)

95 Lockwire, Steel, 0.020 Dia, 
Corrosion Resistant

539798 (73471) 9505-00-596-5101
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Table 1-2. Consumable Maintenance Supplies and Materials (Cont)

Item No. Description Ref No. and FSCM NSN

96 Lockwire, Steel, 0.032 Dia, 
Corrosion Resistant

MS20995C32 (96906) 9505-00-293-4208

97 Lockwire, Steel, 0.041 Dia, 
Corrosion Resistant

MS20995C41 (96906) 9505-00-331-3275

98 Lockwire, Copper, 0.020 MS20995CY20 (96906) 9525-01-047-6455

99 Lubricant, Dry, Molybdenum 
Disulphide

MIL-M-7866 (81349) 6810-00-264-6715

100 Lubricant, Solid Film Air Drying,
Corrosion Inhibiting

MIL-L-46147A 9150-00-142-9361

101 Lubricating Oil W-L-825 (83148) 9150-00-598-2911

102 Lubricating Oil (Grade 30) MIL-L-2104 (83149) 9150-00-186-6681

103 Lubricating Oil, Synthetic Base,
Turbine Engine

MIL-L-23699 or MIL-L-7808
(81349)

9150-00-180-6266
9150-00-782-2627

103.1 Lubricating Oil (Primary) DOD-L-85734 9150-01-209-2684

104 Lubricant, Silicone MIL-S-8660 (81349) 6850-00-880-7616

105 Lubricant, Solid Film MIL-L-46010 (81349) 9150-00-948-6912

106 Lubricant, Surgical (KY Jelly) 6505-00-153-8809

107 Methyl-Ethyl-Ketone (MED) TT-M-261 (81348) 6810-00-281-2785

107.1 Molding Plastic Nopcofoam G506 (87570) 9330-01-006-5310

108 Needle, 18 Gage MIL-N-36124 (81349) 6515-00-754-2834

108.1 Nonslip Walking Compound MIL-W-5044 Type II 5610-00-641-0426

108.2 DELETED

109 Pad, Scouring LP50, Type II 7920-00-753-5242

110 Paint Remove, Alkaline Type, 
General

MIL-R-81294A (Equivalent
MIL-R-8633A)

8010-00-926-1488

111 Petrolatum (Technical Vaseline) W-P-236 (81348) 9150-00-250-0926

112 Plastic, Strip, Pressure Sensitive SJ8561 (76381) 9330-00-169-6407

113 Polishing Compound (Transparent
Plastic)

RS-69 (32834) 1560-00-450-3622
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Table 1-2. Consumable Maintenance Supplies and Materials (Cont)

Item No. Description Ref No. and FSCM NSN

114 Primer, Adhesive MIL-S-22473, Grade N (81349) 8030-00-935-5816

115 Primer, Adhesive MIL-S-22473, Grade T (use with
item 120) (81349)

8030-00-181-8372

116 Primer, Epoxy Polyamide (Yellow) MIL-P-23377 Type I (81349) 8010-00-082-2450

116.1 Primer, Epoxy Polamide (Green) MIL-P-23377, Type II (81349) 8010-01-266-5677

117 Primer, Lacquer Type MIL-P-7962 (81349) 8010-00-584-2426

118 Primer, Zinc Chromate (Low 
Moisture Sensitivity)

TT-P-1757 (81348) 8030-00-297-0593

119 Putty, Chromate MIL-P-8116 (81349) 8030-00-664-4968

119.1 Rag Wiping, Cotton and Cotton 
Synthetic

A-A-531, Grade B (58536) 7920-01-084-3860

120 Retaining Compound, Sealing, 
Anaerobic CV 4-10 (use with item
115)

MIL-S-22473, Grade E 8030-00-081-2328

121 Rod, Welding, Aluminum Type I,
Class FS-RA 143

QQ-R-566 (81348) 3439-00-268-9654

122 Rod, Welding, Steel, Type 347,
Class 5

MIL-R-5031 (81349) 3439-00-528-1490

123 Sandpaper, 80 Grit P-P-101 (81348) 5350-00-619-9167

124 Sandpaper, 180 Grit P-P-101 (81348) 5350-00-721-8117

125 Sandpaper, 320 Grit P-P-101 (81348) 5350-00-224-7203

126 Sandpaper, 400 Grit P-P-101 (81348) 5350-00-224-7201

127 Sandpaper, 600 Grit P-P-101 (81348) 5350-01-060-8212

128 Sealant, Epoxy Resin EPK1C (04347) 8040-00-777-0631

129 Sealant, Proseal 706 MIL-S-8784 (81349) 8030-00-616-9191

130 Sealing Compound MIL-S-8802 (81349) 8030-00-723-2746

131 Sealing Compound MIL-S-8802, Type B (81349) 8030-00-753-5006

131.1 Sealant, Proseal 606C-2 MIL-S-8784CLB-2 (81349) 8030-00-680-2041
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Table 1-2. Consumable Maintenance Supplies and Materials (Cont)

Item
No. Description Ref No. and FSCM NSN

132 Sealing Compound, F900 (01195) 8030-01-066-8156
Torque Seal

132.1 Soap, Toilet, Cake P-S-620 (81348) 8520-00-531-6484

133

134

135

136

137

138

Solder, Tin Alloy QQS-571 (81348) 3439-00-224-3567

Syringe, Hypodermic MIL-S-36157 (81349) 6515-00-754-0412

Talcum Powder U-T-30A (81348) 8510-00-817-0295

Tape, Adhesive Pressure PPP-T-60 (81348) 7510-00-663-3732
(Type II)

Tape, Electrical MlL-l-15126 (81349) 5970-00-959-0012

Tape, Dissimilar Metal Separation MIL-T-23142 (81349) 7510-00-472-4021

Change 1 1-20.1/(1-20.2 blank)
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Table 1-2. Consumable Maintenance Supplies and Materials (Cont)

Item No. Description Ref No. and FSCM NSN

139 Tape, Doubleface (Scotch No. 666
3M Corp)

UUT91 (81348) 7510-00-634-1549

140 Tape Fastener, Hook MIL-F-21840 (81349) 8315-00-926-4931

141 Tape Fastener, Pile MIL-F-21840 (81349) 8315-00-926-4930

142 Tape, Instrument Marking L-T-90, Type I, Class B

Yellow 7510-00-550-7125

Red 7510-00-550-7126

Green 7510-00-550-7129

143 Tape, Masking A-A-883 7510-00-283-0612

144 Tape, Teflon, Self-Adhesive 5490 (76381) 8135-00-923-0591

145 Tedlar FED SPEC L-P-104B (81348)

146 Thermomelt (188) (94858) 6685-00-938-0435

147 Thinner (for Acrylic Nitrocellulose
Lacquer)

MIL-T-19544 (81349) 8010-00-527-2897

148 DELETED

149 Thread, Nylon, 1616 Test VT-295 (81348) 8310-00-227-1244

150 Toluene, Technical TT-548C, Type 2 (81348) 6810-00-281-2002

151 Trichloroethane O-T-620 6810-00-930-6311

152 Urethane MIL-P-26514 (81349) 8135-00-181-7456

153 Varnish, Alkali-Resistant TT-V-119 (81348) 8010-00-597-7856

154 Webb, Nylon Abrasive Pad, Type A
(Scotchbrite)

MIL-A-9962A, Type I, Class 1
(76381)

5350-00-967-5092

155 Wool, Steel FF-S-740, Type I, Class 0
(81348)

5350-00-242-4405

156 Paint, Top Coating, Silver, Sermetel (78710) 8010-00-111-6384

157 Polyamide Epoxy Primer MIL-P-23377 (81349) 8010-00-082-2450

158 Grease 130A (73219) 9150-00-754-0063

159 Adhesive RTV732 8040-00-833-9563

160 Plastic Sheet L-C-110 8135-00-582-5170

161 Sealant RTV 128 8040-01-252-8567

162 Tape, Adhesive Pressure 7455 (88301) 7510-00-180-6288

163 Shellac TT-S-300 (81348) 8010-01-070-4549

164 Rubber Sheet, Solid MIL-R-6855, Class 2, Type A,
Grade 40

9320-00-756-2460
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1-29. SPECIAL
EQUIPMENT.

1-30. Description.

TOOLS AND TEST

Special  tools and test
equipment are listed in table 1-3 in alphanumeric
order. Each tool or piece of test equipment has an
item number assigned for ease of location and
reference. When an item number is unknown, you
may locate special tools and test equipment through
alphanumeric arrangement within the table. When
an item is referenced in the manual, you may locate
the item through a T-designator and item number.
T-designators are used only with special tools and
test equipment. The special tools and test equipment
table is found only within this chapter; therefore, the
table number will not be referenced within the text. A

complete listing of all special tools and test
equ ipment  au thor i zed  fo r  use  to  per fo rm
maintenance on the helicopter accessories are
contained in the helicopter parts manual. The
following usability codes apply to table 1-3.

USABILITY CODES

R
D
I
RP
T
A
I N
AD
S/P

— Removal
— Disassembly
— Inspection
— Repair/Replace
— Testing
— Assembly
— Installation
— Adjustment
— Storage/Preservation

Table 1-3. Special TOOIS and Test Equipment

Item Usability Figure
No. Part Number Nomenclature Code Reference

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

B-4951

BH112JA-36

BH112JB-53

FRES 10

MIL-1-18997/1

MPI

PD1201

PD2733

PD2734

T100061

T100089

T100220

T101401

T101444

T101445

Kit, Balancing — VIBREX T

Tester, Exhaust Gas Temp

Tester Exhaust Gas Temp T.

Adapter, Torque

Gauge, Pressure (0-1000 PSI)

Gage, Pressure (0-100 PSI)

Power Wrench

Adapter, Mast Nut

Socket, Mast Nut

Tool, Float Inflation

Adapter, Aircraft Hoisting

Sling, Main Rotor

Scope Assembly

Tool, Tab Bending

Gage, Tab

IN

I

T

R/lN

R/lN

R/lN

A/ lN

R/lN

R/lN

AD

AD

AD

1-22
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Table 1-3. Special Tools and Test Equipment (Cont)

Item Usability Figure
No. Part Number Nomenclature Code Reference

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32}

33

34

35

36

37

38

39

T101491

T101499

T101503

T101511

T101529-3

T101529-5

T101529-7

T101529-23

T101529-25

T101529-27

T101529-29

T101530

T101532

T101536

T101547

T101554

T101555
5120-EG-009

T101584

T101740

T101741

T102040

T102103

1560-0H58-105-1

2539

Puller, Bearing

Fixture, Holding

Tool, Bearing

Wrench, Spline

Tool, Staking

Assembly, Base

Assembly, Housing

Punch and Set

Pilot

Support

Shims

Tool, Roll Staking

Support Assembly

Asssembly, Target

Tool, Staking

Wrench, Socket

Tool, Holding
Tool, Holding

Tool, Roll Staking

Tool, Rigging

Tool, Flapping Axis

Wrench

Dehydrator

Tool

Post Assembly

R

D/A

R/lN

R/IN/D

RF

D/A

D/A

D

D

RF

lN/AD

RP

AD

AD/T

RF

D/A

R/lN
R/lN (Alternative)

A/RP

AD

AD

R/lN/D

S/P

RF

AD

11-15

11-15

D-157

Change 19 1-23
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Table 1-3. Special Tools and Test Equipment (Cont)

Item Usability Figure
No. Part Number Nomenclature Code Reference

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

6796963

7A050

7HEL069

810550

847A

946-29760

951

96369

209-071-239-1

T101844-105

76008-159

NSN 6230-00-401-0712

AAA-S-133

TTU-27/E

BH22167

BH22196

BH22168

1ABB03320AGA

Tool, Engine Lifting

Kit, Propeller Balancing

Balancing Kit, Main and Tail Rotor

Level, Bull’s Eye

Puller, Battery Terminal

Test Fixture

Bearing Puller Attachment

0.006 Wire Gage

Wrench, Ejector Rack Release

Boresight Device Set

Pin Set, Ground Safe

Flashlight, IR

Spring Scale

Tester Tachometer

Temp Indicator Check Adapter

RPM Check Adapter

Temp Trim Adapter

Gauge, Pressure (0-30 PSI)

R/lN

AD

AD

AD

D

T

R

R/IN

AD/T

AD/T

AD/T

AD

AD/T

I

1-31. SUPPORT EQUIPMENT. reference. The S designator and item number is refer-
enced in the text where the equipment is used. The

1-32. Description. Support equipment required table number will not be referenced since the support
for maintenance performance on the helicopter is equipment table is found only within this chapter. Items
listed in alphanumeric sequence in table 1-4. Each not listed within this table may be found in TM
item is assigned a number for ease of location and 55-1520-228-23P.

1-24 Change 19
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Table 1-4.  Support Equipment

ITEM
NO. PART NO. NOMENCLATURE

1 AA173-1251 Tow Bar
2 AA1730-1301-8 Rod Anchor
3 D-5A Test Stand - Hydraulic
4 DB3188L Drain Unit - Transmission
5 DB3225L Drain Unit - Tall Rotor Gearbox
6 Delete
7 Delete
8 Delete
9 Delete
10 Delete
11 206-070-472-11 Cover and Shield
12 214-782-001 Maintenance Hoise
13 369A9905 Truck, Ground Handling
14 53D22020 Jack, Helicopter - 5-ton
15 585819 Tiedown Strap
16 * Make Item Hoisting Adapter

* (Reference TM 55-1500-338-S, Pages 3-2 and 3-3.)

Change 24  1-24.1/(1-24.2 blank)
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SECTION II. LUBRICATION

1-33. LUBRICATION REQUIREMENTS

1-34. Description — Lubrication Requirements. The
lubrication chart (figure 1-5) consists of a perspective
diagram of the helicopter, indicating parts requiring peri-
odic lubrication.

The lubrication chart uses symbols and abbreviations to
indicate the required lubricant, method of application,
and time interval for lubrication of each part listed. A key
on the chart defines the meanings of symbols and abbre-
viations. Refer to figure 1-1 for servicing of engine, trans-
mission, and tail rotor gearboxes which are lubricated by
oil.

SECTION III. HANDLING, JACKING, MOORING,
HOISTING, AND SLING LOADING

1-35. GROUND HANDLING.

1-36. Description. The ground handling requirements
in extreme environmental conditions (heat, cold, dust,
high humidity, etc.) consists essentially of procedures
followed during normal conditions with added emphasis
on the following:

a. Wet weather and high humidity conditions
create corrosion, rot, mildew, and mold. Keep helicopter
as clean and dry as possible to prevent deterioration.

b. Check frequently to ensure drain valves are
open and free of blockage.

c. Ensure fuel tanks are full to prevent internal
condensation during cold weather.

d. Ensure protective covers are installed and se-
cured.

e. If space is available, park helicopter in hangar
or shed.

f. The following paragraphs contain information
necessary for hoisting, jacking, leveling, mooring, park-
ing, towing, and other ground handling operations for the
helicopter.

CAUTION

Ensure that main rotor tiedown (6, figure
1-6) is installed prior to any ground han-
dling.

Do not move helicopter with pilot or copi-
lot windshield removed.

Airframe structure damage can occur if
stress panels are not in place before jack-
ing or hoisting. Ensure all stress panels
are installed.

1-37. Towing.

CAUTION

Do not move helicopter for 25 minutes af-
ter power has been removed from the AN/
ASN-43 compass to preclude damage to
the compass. However, if the helicopter
must be moved before 25 minutes has
elapsed, apply power to the compass and
allow a 5-minute warmup time. The heli-
copter may then be moved without dam-
age to the gyro with power applied.

CAUTION

Install ground handling trucks (S13) in ac-
cordance with detail instructions given in
Chapter 3. Use ground handling extension
lever only for raising helicopter after
installation of truck assemblies. Never
ground handle helicopter by the vertical
stabilizer, nor step on tail skid to raise
front of helicopter.

NOTE

Inspect tow fittings for security prior to
attachment of tow bar.

a. Tow fittings (11, figure 1-6) are provided on
forward inboard portion of each landing gear skid for
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Figure 1-5. Lubrication Chart (Sheet 1 of 6)
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Figure 1-5. Lubrication Chart (Sheet 2)
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DETAIL B

OIL LUBRICATED ROTOR HUB

Do not allow main rotor blades to rotate on pitch axis while main rotor pitch
links are disconnected in following step. If blade is inadvertently allowed to rotate
on pitch change axis beyond 90 degrees, the main rotor grip retention strap must
be replaced prior to operation of the helicopter.

a. Lubricate trunnion lubrication fittings (26) and the opposite trunnion lubrication
fittings (22) as shown. During lubrication procedure disconnect main rotor pitch
links and support pitch horn to prevent rotor blades from rotating on pitch change
axis. Apply Iurbicant at fitting, rotate trunnion bearing 360 degrees clockwise
and 360 degreas counterclockwise. Apply lubricant until clean lubricant is purg-
ed out of bearing seal. Lubricate through 2 fittings at each trunnion. Connect main
rotor pitch links and ensure that cotter pins are installed in bolts.

b. Lubricate grip reservoirs and pillow block reservoirs as shown on figure 1-1, Ser-
vicing Diagram.

206900-540-3

Figure 1-5 . Lubrication Chart (Sheet 3)
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DETAIL D

TAIL ROTOR PITCH CONTROL LUBRICATION FITTINGS

Lubricate two pitch control lubrication fittings (36) as follows:

a.

b.

c.

d.

Loosen boot (35) on large end to prevent pumping grease into tail rotor gearbox.

Lubricate two fittings (36) as shown on detail D until grease just purges past sad.
Do not over Iubricate. Clean boot of all grease after purging.

Check to ensure that vent holes in control tubs and bushing are aligned and free
of obstruction. (Reference para 5-212 and included note.)

Secure boot (35).

DETAIL E

The improved tail rotor hub trunnion (MWO 55-1520-228-50-25] shall be purge lubri-
cated with grease MIL-G-81322 as follows:

a.

b.

c.

Every 25 hours.

After each day’s operation when exposed to rain, snow, washing, or other
moisture.

At each runup when in flyable storage.

Figure 1-5. Lubrication Chart (Sheet 5)
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TAIL ROTOR DRIVESHAFT HANGER BEARINGS

Lubricate all eight bearings with hypodermic syringes (C134) and 18 gage needle (C108)
as follows: (use of a hand grease gun with locally procured or made needle adapter is 
acceptable.)

a. For bearings having no grease ports,insert tapered portion of needle under lip of bearing
seal using care to avoid damage to seal.

b. For bearings, P/N 20S-040-339-9 having grease ports Iubricate through these ports.

c. lnject 0.5 cc to 1.0 cc of grease (C77)into each bearing

d. After lubrication is complete, wipe off all excess grease.

Do not exceed lubricant quantity stated. Ex-
cessive lubrication or lubrication by pressure
method will damage bearing seals.

1.
2
3.
4.
5.
6.

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
36.
36.
37.
38.

Seal
Grip Oil Reservoir
Trunnion Lubrication Fitting
Pillow Block Reservoir Filler Plug
Grip Oil Reservoir
Pillow Block Reservoir Filler Plug
Trunnion Lubrication Fitting
Relief Valve
Trunnion Lubrication Fitting
Pillow Block Grease Fitting
Relief Valve
Pillow Block Grease Fitting
Grease Fitting
Trunnion Lubrication Fitting
Grease Fitting
Boot
Lubrication Fittings
Driveshaft Hanger Bearing
Lubrication Fitting 

Figure 1-6. Lubrication Chart (Sheet 6)
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1.  Forward Jogging and Tierdoen Fitting 9.  Aft Jacking and Tiedown Fitting
2.  Washer 10.  Jack
3.  Bolt 11.  Tow Fitting
4.  Hosting Adapter 12.  Washer
5.  Main Rotor Mast Nut 13.  Washer
6.  Main Rotor Tiedown 14.  Screw
7.  Engine Exhaust Cover 15.  Pitot Tube Cover
8.  Engine Inlet Shield

Figure 1-6.  Ground Handling (Sheet 1 of 2)

1-32  Change 24



TM55-1520-228-23-1

JACK PAD LOCATION DATA

1.

2.

3.

N O T E S

Forward fittings and attaching hardware
included in loose equipment delivered
with helicopter.

Aft fitting is not removable.

All  dimensions  are in inches.

Figure 1-6.  Ground Handling (Sheet 2)

attachment of a standard aircraft tow bar (S1)
Helicopter is towed on ground handling truck
assemblies mounted on the landing skids.

obstructions to prevent damage to main
rotor blades                                      

Tow the helicopter slowly, observing

b. Station one person in area of horizontal
stabilizer to apply a light force, as needed, to the
tailboom to guide and balance the helicopter and to
advise towing vehicie driver of conditions at tailboom
during towing.

1-38. Jacking.

It is required that area arournd helicopter
be roped off and signs displayed to warn
that: THIS HELICOPTER IS ON JACKS.

NOTE

The two forward jacking and tiedown
fittings (1, figure 1-6) are loose
equipment and must be installed prior to
jacking.

a. Place two jacks (S 14) (10) under two forward
jacking and tiedown fittings (1) located forward of the
landing gear crosstube at each side, and one jack(10)
under the aft jacking and tiedown fitting (9) aft of the
anticollision light.

b. Raise helicopter evenly. Observe the following
precautions while helicopter is supported on jacks

(1) Do not climb, on or enter helicopter.

(2) Personnel will use caution to avoid bumping
or otherwise disturbing helicopter while helicopter is
on jacks.

Do not leave helicopter unattended
when using jacks without positive locks.

c. After necessary work, lower helicopter slow
and evenly. Remove jacks.

1-33
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1-34

Figure 1-6.1. OH-58 A & C Paved Surface Mooring Configuration
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Table 1-5. Tie-Down and Mooring Hardware

Item
No. Description Part Number NSN QTY

1
2
3
4
5
6
7
8

Chain Adjuster
Chain with Hook
Shackle
Bolt
Washer
Nut
Bushing
Polyester Rope
1/2 inch diameter

MB-1 1670-00-212-1149
For MB-1 4010-00-516-8405
204-031-393-1 4030-00-977-6940
AN5-22A 5306-00-151-2621
AN960PD516 5310-00-187-2399
MS21042L5 5310-00-807-1476
NAS72-5E100 3120-01-245-2631

4020-00-630-4873

8
16
3
3
6
3
3

AR

1-39. Parking.

a. Retract the ground handling trucks (S13) and al-
low the helicopter to rest on the skid-type landing gear.
Refer to Chapter 3.

b. Install shield assemblies (8) in engine induction
fairing, cover (7) on engine exhaust, and cover (15) on
p i t o t  t u b e .

c. Install static grounds.

1-40.Tie-Down and Mooring.  For tie-down and moor- 
ing hardware(see Table 1-5)

CAUTION

Structural damage can occur from flying
objects during high wind conditions. He-
licopter should be hangared or evacu-
ated to a safe area when wind conditions
above 50 knots are expected.

NOTE

All active mooring points shall be
equipped with this hadwear. For addi-
tional information refer to TM 1-1500-250-
23.

1-40.1. Mooring, Paved Surface

a. Position the aircraft on the mooring pad with the
longitudinal centerline of the aircraft directly above and
parallel to the longitudinal axis on the pad as shown in
figure 1-6.1. The forward mooring rings are to be lo-
cated 5 feet 4 inches aft of the first mooring point as
shown.

NOTE

it will be necessary to attach a mooring
clevis to each of the three jack/mooring
points. The clevis provided with the air-
craft will not be large enough to accept
the hooks on the mooring chains pro-
vided with the mooring pad. Mooring rings
are to be installed on the aircraft as shown
in figure 1-6.1.

b. Place the hook-ends of the mooring chains into
the appropriate clevis rings. Adjust the chains using the
adjusting devices provided on the mooring pad. Chains
should be adjusted to the point where the slack has
been removed.

CAUTION

The mooring hardware is to be carried in the flyaway kit.
Flying the OH-58 with the mooring hardware installed
may result in damage to the aircrafts’ honeycomb sur-
face. Retain all hardware together for each specific
installation, due to wear, the bushings may not be
interchangeable.

1-40.2. Mooring, Unpaved Surface.

If suitable spaced ramp tiedowns are not available,
park the helicopter on an unpaved parking area headed
in the direction from which the highest velocity forecast
winds are expected and retract ground handling trucks
(S13). Use anchor rods (S2), to make “dead man”
anchors. Moor helicopter as described in para 1-40.1.

Change 18 1-34.1
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1-40.3. Rotor Blade Tie-Down.

CAUTION

Secure the tiedown ropes carefully. Do
not damage the skin by flipping the strap
weights around the tailboom.

a. To tie-down the aft blade, securely tie the straps
of the boot to the 1/2 inch polyester rope near the boot.
Ensure the ropes are long enough to cross and tie in
position illustrated in figure 1-6.

b. The forward blade shall also be tied-down using
the same boot strap/rope arrangement device. The ropes
shall be tied to the forward eyebolts of the landing skids
as shown in figure 1-6.

CAUTION

Maximum load at tips is 50 pounds. Maxi-
mum allowable deflection is 24 inches
measured between flapping axis and con-
necting line between blade tips as shown
in figure 1-6. Excessive deflection of the
blade can result in delamination of the
doubler.

c. Install covers on pitot tube (15), engine exhaust
cover (7) and engine inlet shields (8).

d. An alternative method of installing pitot and en-
gine inlet covers shown in figure 1-6 will aid in prevent-
ing marring and scratching of windshields and is ac-
complished as follows:

(1) Route strap from pitot tube through the lower
front edge of pilot door near lower hinge, and then out
the top edge of door to engine air inlets.

(2) Cut the strap connecting the pitot cover to the
engine shields strap at both ends. The pitot tube cover
may be held in place with the nylon cord and/or a
scrapped packing of the proper diameter. If a packing is
used, it may be permanently attached to pitot tube
cover to prevent its loss when the cover is removed.
The strap connecting the engine shields should also be
shortened.

e. Position collective control full down, and tighten
friction.

f. Center cyclic control and tighten friction.

g. Close all windows, doors, and access panels.

h. Fill fuel tank to capacity with prescribed fuel.

i. Secure all ground handling equipment.

1-41. Helicopter Covers. Protective covers must be
installed at locations shown in figure 1-6 when helicop-
ter is parked/moored.

1-42. Hoisting.

CAUTION

Ensure that main rotor tiedown (6, figure
1-6) is instaIled prior to any ground
handling.

Do not move helicopter with pilot or copi-
lot windshield removed.

Station individual at the hoist emergency
shut-off in case of run-away condition.

a. Attach a hoisting shackle (S16) (4, figure 1-6) or
cable to eye provided on retaining nut at top of main
rotor mast (5). Connect a suitable hoist shackle or
cable and take up slack.

b. Station a person at tail skid to steady helicopter
when hoisted. If lifting beyond reach from ground, use
of a steadying rope will be necessary.

c. Hoist slowly with a steady lifting force.

WARNING

Install aircraft jacks (S14) prior to removal
or installation of landing gear.
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CAUTION 1-43. SLING LOADING.

The following hoisting procedures apply
to recovery of downed aircraft only.

All hoisting of serviceable aircraft shall
be by using the hoisting shackle and
adapter only.

Use of the “belly band” and/or rotor
head sling as cited in FM 55-413 is not
authorized for serviceable aircraft
and/or maintenance.

d. When hoisting is required as a part of recovery
the following additional precautions will apply.

(1) If main rotor mast and transmission attach-
ing points are intact recover as follows:

(a) Remove all loose equipment from cabin
and passenger compartment.

(b) Tie down or remove main rotor and tail
rotor blades from hubs.

(c) Attach main rotor sling (T12) or suitable
substitute to hoisting shackle and secure loosely to
main rotor hub grips to provide a secondary lifting
device in case of failure of the main rotor hub nut.

(2) If main rotor mast is not in place or struc-
tural damage is suspected proceed as follows:

(a) Remove all loose equipment from cabin
and passenger compartment.

(b) Remove all loose or broken hardware
(i.e., cowling, tailboom, etc.).

(c) If landing gear cross tubes are intact,
provide a four point sling to the cross tubes on each
side of the fuselage to a common hoisting shackle.
Use standard sling to provide lifting capability of a
minimum of 3,000 pounds or 3,200 pounds

. Protect fuselage where sling may contact with
padding.

(3) If (1) or (2) above cannot be accomplished
use larger cargo net under the fuselage with the four
corners of the net attached to the lifting clevis.

CAUTION

The sling loading procedures of FM
55-413 are for recovery of downed
aircraft only. As stated in that manual,
sling loading will often cause damage to
the aircraft.

All normal hoisting of serviceable
aircraft shall only be by the procedures
of this manual, paragraph 1-42 hoisting
procedures.

Use of the “belly band” procedures
and/or rotor head sling as covered in FM
55-413 is not authorized for normal
maintenance procedures on serviceable
aircraft.

Refer to FM 55-413 for sling loading information.

1-44. WEIGHT AND BALANCE.

Refer to TM 55-1520-228-10, TM 55-1500-342-23 and
AR 95-3, Chapter 6, Aircraft Weight and Balance.

WARNING

Weight and Balance Records must
reflect true and accurate information
relative to helicopter configuration at all
times.

1-45. LEVELING.

a. Drop plumb bob from smaller hole in upper
plate at water line 71.5 and fuselage station 90.0.
When pointer is at center of + target on lower plate
secured to compartment floor, helicopter is level. Jack
to correct helicopter position. Refer to figure 1-7.

b. The fuselage and buttline station shown in
figure 1-7 for the lower leveling plate is only
approximate. If the lower plate must be installed and
the previous location is not indicated by prior rivet
holes, contact AVSCOM Engineering for instructions.
Do not install a lower plate unless the former location
is obviously indicated.
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1-46. APPLICATION OF EXTERNAL
POWER.

An external power unit with a 28-volt DC output, and
minimum capacity of 300 amperes is required for
starting the engine; however, limits of 300 to 750
amperes and 28 volts are allowable for starting the
engine.

a. Turn helicopter battery switch OFF.

b. Turn external power OFF.

c. Plug the external power source cable securely
into the external power receptacle (8, figure 1-1).
Turn external power source switch ON. The electrical
system for helicopter should be energized.

NOTE

An external power unit should be used
for the first start of the day; however,
engine starts can be made on helicopter
battery power, but are not recommended.

Figure 1-7. Helicopter Leveling Plates
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SECTION IV. INSPECTION REQUIREMENTS

1-47. INSPECTION REQUIREMENTS.

1-48. General Information. This section contains
complete requirements for special inspection, overhaul
and retirement schedule, and standards of serviceability
applicable to the helicopter. The inspections prescribed
in this chapter shall be accomplished at specific periods
by aviation unit maintenance activities with the assis-
tance of intermediate maintenance activities when re-
quired. Complete Daily and Periodic inspections are con-
tained in Preventive Maintenance Checklists (TM
55-1520-228-PM, TM 55-1520-228-PMD A / C ).

NOTE
During inspection, ensure that compo-
nent identification plates are available
and, if applicable, are current in accor-
dance with TB 55-1500-307-24.

NOTE
During inspection of teflon lined bearings,
for additional data on bearings, refer to TM
55-1500-322-24 (Maintenance of Aeronau-
tical Antifriction Bearings).

1-49. STANDARDS OF SERVICEABILITY.
Standards of Serviceability to be utilized in the day-to-
day inspection and maintenance of the helicopter can be
found as fits, tolerances, wear limits, and specifications
in the applicable chapter. Standards of serviceability for
transfer to helicopter are contained in TM
1-1500-328-23.

1-50. SPECIAL INSPECTION.

NOTE

Special inspection criteria may be ex-
panded as deemed necessary by the avi-
ation unit commander.

This section supplements the scheduled inspection as
outlined in the Preventive Maintenance Checklists (TM
55-1520-228-PM, TM 55-1520-228-PMD A / C ). This
section also includes inspection of items which are re-
quired to be inspected at intervals not compatible with
airframe, operating time, or airframe inspection intervals.
Refer to DA PAM 738-751 for applicable forms, records,
and worksheets required for these inspection intervals.
Typical of this type inspection items are:

a. An inspection which is contingent upon specif-
ic conditions or incidents that arise, and only because of
these conditions or incidents, immediate inspection is
required to ensure safety of flight. Typical of these condi-
tions are hard landings, overspeed, and sudden stop-
page.

b. Inspection of components or airframe on a cal-
endar basis: first aid kits, weight and balance checks,
aircraft inventory, etc.

c. Refer to DA PAM 738-751 for applicable forms,
records, and worksheets.

d. Refer to figure 1-8 for inspection areas.
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Area No. 1 Nose Area

All surfaces and components in nose compartment and on exterior ahead of crew
doors.

Area No. 2 Cabin and Landing Gear Area

All surfaces, components, equipment inside cabin, and on cabin exterior between
forward side of crew doors and aft side of passenger door and cabin overhead.
Includes complete landing gear, fuel cell sumps and filler.

Area No. 3 Transmission and Pylon Area

All surfaces, components, and equipment of the main rotor pylon group, from top
of mast to cabin roof. Includes main rotor, mast and rotating controls, transmission
with accessorial and mounts, and main drive shaft.

Area No. 4 Engine Area

All surfaces, components, and equipment  associated with engine installation, Iocated
above engine work deck and within engine cowling and tailpipe fairing.

Area No. 5 Avionics and Aft Fuselage Area

All surfaces, components, and equipment in fuselage below engine deck Ievel,
between cabin area and tailboom attachment bulkhead.

Area No. 6 Tailboom

All surfaces, components, and equipment Iocated in the tailboom and vertical fin
structure. Includes tail rotor, elevetor, and control linkages. Also all supports,
bearing, and shafting mounted on tailboom.

206900-S43

Figure 1-8. Inspection Area Diagram
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TYPE OF INSP (Daily, PAGE NO. NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET Intermediate, etc.) 1 28

SPECIAL

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

All
Areas

I

REQUIRE-
MENT ITEM
EVERY

AFTER A HARD LANDING

Definition: Hard landing is defined as any accident or incident in which
ground impact of the helicopter causes severe pitching of main rotor,
allowing hard contact of hub with mast, or results in noticeable yielding or
cracking of fuselage pylon support structure or landing gear. This defini-
tion is confined only to those accidents not involving sudden stoppage of
main rotor or tail rotor.

Inspections: When a probable hard landing incident has occurred,
proceed as follows:

a.

b.

c.

d.

e.

f.

g.

h.

Check all cowling and doors for proper fit and alignment. Misaligned
cowling may indicate a distorted fuselage, resulting in major stresses
and damage. Remove centermost cover assembly and inspect cap
angles for buckling and bending.

Remove all cowling as necessary to perform a complete visual inspec-
tion.

Inspect landing gear skid tubes and crosstubes for damage and
deflection. Inspect crosstube attachment points for damage or distor-
tion.

Inspect structure with a 10-power magnifying glass around the trans-
mission mounting points. Particular attention should be given to the
isolation mount and pylon support mounts. Inspect the transmission
support where the spike on the drag pin assembly fits into the stop.
This area is directly under the transmission on top of the cabin.

Inspect upper Iongerons and adjacent skin near the aft engine firewall
(station 167) for loose rivets, cracks, or distortion.

Inspect tail skid tube and mounting for damage. Inspect tailboom inter-
nally and externally for cracks, distortion, and loose rivets. Inspect the
tailboom attachment points for elongated bolt holes and damaged
structure. Inspect external skin of tailboom for cracks in area of attach-
ment of the horizontal stabilizer.

Deleted.

Deleted.

STA-
TUS

RECORDED
ON

WORKSHEET
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TYPE OF INSP (Daily PAGE NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET intermediate, etc.) NO. 2 28

SPECIAL

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY

ITEM

j. Completely inspect the flight control system from pilot controls to rotor
head for bent or damaged tubes, bellcranks, and supports, and for
damaged bearings. Particular attention should be given to the pitch
links and collective sleeve assembly.

k. Check for leaks in the hydraulic system and interference or binding,
and for satisfactory operation.

1. Inspect the transmission and mast assembly for the following:

(1) Mast for indentation caused by hard contact with static stops.

(2) Mast outside diameter (0. D.) for out-of-round condition as follows:

(a)

(b)

Using a suitable micrometer, measure the mast O. D., at a
minimum of six places for out-of-round condition; two oppos-
ing measurements under the collar set and above the
swashplate, two opposing measurements midway between
the collar set and the static stop contact area, two opposing
measurements approximately 2.000 inches below the static
stop contact area on the mast.

If any set of opposing measurements vary in excess of 0.002

(3)

(4)

(5)

inch, the mast is suspected of bending and a runout check
must be performed.

NOTE

Cadium plating on the outside diameter of mast is 0.0003
to 0.0004 inch.

Structure supporting the transmission — mount points for cracks or
deformation.

Transmission - drag pin for security of attachment. Refer to
paragraph 2-291.

Transmission - drag pin - transmission mount support on cabin
roof for deformation and/or loss of attachment bolt torque. Support-
ing structure for damage and loose or sheared rivets.

STATUS
RECORDED

ON
WORKSHEET

1-40 Change 18
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TYPE OF INSP (Dally, PAGE NO. NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET lntermedlate, etc.)

SPECIAL
3 28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA REQUIRE- STA- RECORDED

NO. MENT ITEM ON
EVERY  TUS WORKSHEET

NOTE

If inspection, substeps (1 ) or (2), reveals yielding
or deformation in the area which would be
contacted by the main rotor hub, the mast
assembly should be considered unserviceable/
nonreparable, Mast assembly should be disposed
of locally. If any inspection, substeps (1 ) through
(6), reveals an unsatisfactory condition, proceed
as follows:

(a) The transmission-to-engine coupling will be removed and a
detailed inspection performed.

(b) The transmission assembly will be removed and returned to
depot.

(6) Inspect the two forward and the two aft transmission support straps
for cracks. Refer to paragraph 2-299.

m. Inspect main rotor blades for contact with tailboom. If damage is found,
refer to AFTER SUDDEN STOPPAGE — MAIN ROTOR.

n. Inspect tail rotor blades for damage. If damage is found, refer to AFTER
SUDDEN STOPPAGE – TAIL ROTOR.

o. Inspect fuel and oil systems for damage. Before flight, check fuel and oil
systems for leaks. Inspect the crashworthy fuel system for the following:

(1) Sump retainer and surrounding airframe for cracks and/or
distortion.

(2) Sump area for leaks.

(3) Sump drain valve for proper operation.

(4) Fuel boost pump wiring for broken leads.

(5) Retainer at filler cap and adapter for cracks and/or sheared rivets.

(6) Relation of fuel cell fitting with airframe fuel opening.

(7) Fuel feed hose for clamping security inside fuel cell.
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TYPE OF INSP (Daily, PAGE NO. NO, OF PAGES

AIRCRAFT INSPECTION CHECKSHEET Intermediate, etc. )
SPECIAL

4 2 8

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA REQUIRE- S T A- RECORDED

NO. MENT ITEM ON
EVERYt TUS WORKSHEET

(8) Cover assembly to ensure no pullout has occurred at screws
attaching cover assembly to seat back panel,

(9) Fuel feed valve at top right side of fuel tank for cracks.

(10) Boost pump pressure available to engine and that no leakage
occurs.

(11) Manual shutoff valve for binding.

(12) Fuel quantity indicator for proper operation and probe leads
for broken wires.

(13) All hoses for chafing and broken or distorted clamps,

p. Inspect engine mounts and fuselage attachment points for cracks and
damage.

q. Check power and accessory gearbox for cracked flanges.

r. Inspect magnetic chip detectors for metal accumulation.

s. Check engine mounting pads for cracks.

t. Check air, oil, and fuel hose connections for tightness.

u. Check all engine accessories for cracked flanges, loose bolts and nuts,
connections, and general condition.

v. Perform engine hard landing inspection. Refer to TM 55-2840-231-23   
TM 55-2840-241-23   

w. After a hard landing: If damage or misalignment to fuselage structure,
skid gear, or tailboom is such that a major repair, replacement, or
alignment is necessary, refer to TB 43-0002-3 and proceed as follows:

(1) Remove and inspect the following components and make disposition
as indicated:

(a) Transmission assembly. (Depot) Refer to paragraphs 6-70,
6-71, and 6-74.

(b) Mast assembly (AVIM). Refer to paragraphs 6-93 and 6-96.

1 - 4 2
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AIRCRAFT INSPECTION CHECKSHEET
TYPE OF INSP (Daily,

Intermediate, etc.)
SPECIAL

PAGE
NO.

5

NO. OF PAGES
28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY ITEM STATUS

RECORDED
ON WORK

SHEET

(c) Transmission-to-engine coupling assembly. Refer to paragraphs 6-11
through 6-14.

(d) Tail rotor driveshafts. Refer to paragraphs 6-114 and 6-116 (before
compliance with MWO 55-1520-228-20-25). Refer to paragraphs
6-158 and 6-160 (after compliance with MWO 55-1520-228-50-25).

(2) If a thorough visual inspection does not reveal any discrepancies or
obvious damage to components listed below, they may be retained in
service for continued usage.

(a) Main rotor hub and blades

(b) Main rotor controls

(c) Swashplate and support assembly

(d) All control rods and bolts

(e) 90 degree gearbox

(f) Tail rotor hub and blades

(g) Tail rotor controls

(h) Isolation mount.

x. After a hard landing: If damage is found in rotating controls, accomplish the
following steps:

(1) Replace all control rods and bolts from hydraulic servos to the main rotor
hub.

(2) Remove and inspect the following components and make disposition as
indicated:

(a) Main rotor hub assembly. (Depot) Refer to paragraph 5-8.

(b) Swash plate and support assembly. (AVIM). Refer to paragraph
5-114.

y. After a hard landing: Inspect wire strike protection system (WSPS) as
follows:

(1) Lower assembly:

(a) Inspect for obvious damage to WSPS.
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TYPE OF INSP (Daily PAGE NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET intermediate, etc.) NO. 6 28

SPECIAL

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA REQUIREMENT
RECORDED

ITEM STATUS ON
NO. EVERY WORKSHEET

(b) Inspect attachment area for damage.

(2) Windshield deflector and upper WSPS assembly:

(a) Inspect for obvious damage to WSPS.

(b) Inspect attachment area for damage.

A AFTER PYLON WHIRL
Areas Definition: A combination of very low rotor speeds, below 330 RPM

93% and high collective blade angles which results in excessive
flapping of the main rotor hub, which in turn causes bumping and rotation
of the pylon in an elliptical pattern. Pylon whirl will usually include spike
knocking and swashplate to cowling contact.

a. Visually inspect the tailboom in the area aft of the tailboom attach point
to the horizontal stabilizers. Look for bending, buckling, or creasing,
especially on the top of the tailboom.

b. Visually inspect the fiberglass fairing under the tailboom assembly on
the aft section assembly for cracking.

c. Visually inspect the aft section assembly of the helicopter forward of
the tailboom attach point for approximately 36 inches both sides of the
helicopter. Look for skin wrinkling above WL 61.76 which is character-
ized by permanent creasing and abrupt changes in profile. Wrinkles of
this nature cross rivet patterns and frequently result in loose rivets.

NOTE

Oil canning and some wrinkling occurring aft of the avionics
compartment door below WL 61.76 is normal on the helicopter.

d. If the fiberglass fairing has been cracked, or if the aft section assembly
skin is wrinkled above WL 61.76, the Iongerons and stiffeners must
also be inspected for bending, cracking, or tearing.

e. Visually inspect the transmission cowling for swashplate to cowling
contact. Check for loose jamnuts on swashplate control tubes. Perform
fluorescent penetrant inspection of swashplate support assembly for
cracks at base of cylinder.
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TYPE OF INSP (Dally, PAGE NO. NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET Intermediate, etc.)

SPECIAL
7 28

AIRCRAFT AN D SERIAL NO.  INSPECTION NO. DATE OF INSPECTION

AREA REQUIRE- ST A- RECORDED
MENT ITEM ON

NO. EVERY
TUS

WORKSHEET

f. Visually inspect the transmission drag pin assembly and its static stop for
permanent deformation and security of attachment.

g. If there is damage to the drag pin and/or its static stop, inspect the two
forward and the two aft transmission support straps for cracks. Refer to
paragraph 2-299.

h. If the preceding inspections reveal no damage as a result of pylon whirl,
or suspected pylon whirl, the helicopter may be released for flight.
Otherwise, a complete hard Ianding inspection is required.

AFTER SPIKE KNOCK

a.  If spike knocking occurred as a result of harder than normal landing,
slope landing, unusual attitude landing, or sudden stoppage of the
helicopter in sand or mud, the hard landing inspection is required.

b. If spike knocking occurred during flight, but did not involve rotor rpms
 below 330 RPM   ,  93%      and high collective blade angles, only
the transmission adapter mount (drag link) and isolation mount must
be inspected. If spike knocking was accompanied by severe vibrations
(shuddering), the inspection after pylon whirl is applicable.

c. If spike knocking occurred during flight, and involved rotor rpms below
330 RPM      , 93%          and high collective blade angles, the transmission
adapter mount (drag link] and isolation mount must be inspected. Pylon
whirl inspection will be performed.

d. If spike knocking occurred during ground runup, but was induced by
lateral movements of the cyclic rather than full up collective and rotor
speed below 225 RPM q 63% only the transmission adapter mount
(drag link], and isolation mount must be inspected.

e. If spike knocking occurred during ground runup with full up collective and
rotor speed below 225 RPM,     63%     the inspection after pylon whirl

will be accomplished.
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TYPE OF INSP (Daily, PAGE NO. NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET Intermediate, etc.) 8 28

SPECIAL

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

REQUIRE- RECORDED
AREA MENT ITEM STA- ON
NO. EVERY TUS WORKSHEET

NOTE

If swashplate to cowling or main driveshaft to isolation
mount contact occurs, the following inspections will be
complied with: Hard landing inspection, pylon whirl in-
spection (to include special inspection of main
driveshaft assembly (paragraph 6-13). The drag pin
assembly must be removed from transmission assemb-
ly for detailed inspection (paragraph 6-75). The four
drag pin assembly mounting studs will be replaced.

AFTER SUDDEN STOPPAGE — MAIN ROTOR

NOTE

Sudden stoppage is defined as an abnormal decelera-
tion of the drive system caused by internal seizure of
the transmission or by the main rotor or tail rotor blades
striking something which causes rapid deceleration.

Sudden stoppage could be further defined as an instan-
taneous shock load applied to the drive train and rotor
system. Shock loads result from blades striking an ob-
ject.

Visible damage to the blades is evidence that a shock
load could have been applied to the system. Damage to
only the blade tip-cap fairing should not be cause to do
a sudden stoppage inspection. In each case the pilot
and maintenance personnel will need to evaluate what
occurred and determine if the sudden stoppage inspec-
tion is required.

a. If visible damage to either one or both blades (other than tip-cap fair-
ing damage) is evident, remove the following components for evalua-
tion and disposition indicated:
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TYPE OF INSP (Daily, PAGE NO. NO. OF PAGES
AIRCRAFT lNSPECTION CHECKSHEET Intermediate, etc.) 8.1 28

SPECIAL
AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

REQUIRE- RECORDED
AREA MENT ITEM STA- ON
NO. EVERY TUS WORKSHEET

NOTE

Records of inspection should be maintained with the
component to avoid repeat inspections. The records
should indicate when the next inspection is due in
terms of operating hours on the component so that the
information is not lost when the component is
separated from the aircraft. For the main and tail rotor
hub, compliance and next time of the inspection will be
recorded on DA Form 2408-16 (or in the continuation DA
Form 2408-15) in terms of operating time on the com-
ponent. For the main rotor mast and main driveshaft
which do not normally have a DA Form 2408-16, main-
tain local records with the component when removed
using data from the losing aircraft DA Form 2408-18.
When the component is installed on an aircraft, the
airframe hours that the next inspection is due will be
entered in block 8 of the aircraft DA Form 2408-18. If
record of the inspection is available, the special inspec-
tion at time of transfer to another aircraft is not
required.

(1) Main rotor blades and attachments (depot)

Change 7 1-46.1/(1-46.2 blank)
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EVERY WORKSHEET

(2) Main rotor hub (depot)

(3) Mast (AVIM)

(4) Swashplate assembly (AVIM)

(5) Rotating control tubes (both pitch change links)

(6) Nonrotating control tubes (all six swashplate to servo actuator
control tubes).

(7) Transmission (depot)

(8) Freewheeling assembly (AVIM).

b. After sudden stoppage with no visible damage, inspect the exterior of
blades for security of all bonds and visible damage.

c. Inspect engine mounts for security, cracks, or misalignment.

d. Inspect each transmission magnetic plug for metal accumulation.

e. Refer to TM 55-2840-231-23     TM 55-2840-241-23      for engine
sudden stoppage inspection.

f. Inspect engine inlet for foreign objects; then motor engine and check for
unusual noise.

g. Repeat inspection of transmission magnetic plugs after five hours of
operation.

6 AFTER SUDDEN STOPPAGE — TAIL ROTOR

a. Visually inspect the tail rotor driveshaft support hangers for cracks or
distortion. If there is obvious damage or if the driveshaft has failed as a
result of torsional overload, all tail rotor driveshaft hangers will be
considered unserviceable and nonreparable.

b. Inspect the bonds between the tail rotor driveshafts and adapters for
integrity. Check for obvious looseness, misalignment, or evidence of
movement. If bonds have failed as a result of sudden stoppage, remove
and replace the 90 degree gearbox.
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REQUIREMENT
EVERY ITEM

NOTE

Known or suspected contact of tail rotor blades with
loose earth, snow, water, or vegetation does not require
removal and replacement of the 90 degree gearbox un-
less inspection as required by this section, a. through
g., reveals an obvious defect, and provided the hub
assembly can be dynamically balanced. (see step j. for
disposition of damaged tail rotor hub.)

c. Inspect the tailboom in the area of the tail rotor gearbox mounting
studs, using a ten-power magnifying glass.

d. Inspect the four tailboom attachment points for cracks, distortion,
damage, and security. Check torque on nuts of attachment bolts.

e. Inspect the tailboom internally for cracks, distortion, and loose or
missing rivets. Check external skin of tailboom for cracks in area of
the attachment of the horizontal stabilizer.

f. Deleted.

g. Inspect tail rotor flight controls for damage.

h. Inspect the horizontal stabilizer for skin cracks and looseness in
mounting.

Inspect the vertical fin for security and overall condition. Check the
tail skid for condition and security.

Visually inspect the tail rotor hub and blade assembly for damage.

(1) If sudden stoppage originated at the tail rotor blades, the tail
rotor hub and blade assembly will be considered as nonairworthy
and nonreparable. Should damage be limited to minor blade tip
denting, chafing or skin wrinkling with no apparent hub distortion
or damage, the 90 degree gearbox will remain in service provided
a replacement hub and blade assembly can be dynamically
balanced. More extensive damage is cause for replacement of
the 90 degree gearbox in addition to the hub assembly.

(2) If sudden stoppage originated at the main rotor, the tail rotor hub
and blade assembly may remain in service providing no visual
external damage is noted. Obvious damage noted to the tail rotor
hub and blade assembly is cause for detailed inspection and/or repair.

Change 18
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TYPE OF INSP (Dally, PAGE NO. NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET Intermediate, etc.)

SPECIAL
11 2 8

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

k .

3

4

E V E R Y I
(3)  If sudden stoppage originated at the tranmission or 90 degress  

gearbox, the 90 degree gearbox and transmission will be removed
and sent to depot maintenance. Tail rotor hub and blade will be
evaluated and repaired and/or disposed of locally.

(4) Refer to TM 55-2840-231-23 , or TM 55-2840-241-23  for
engine stoppage inspection.

Remove and inspect freewheeling assembly (AVIM).

AFTER MAIN ROTOR OVERSPEED

If main rotor overspeeds in excess of 390 RPM    , 110%   perform
the following inspections:

a . Main rotor blades — Return to depot for evaluation.

b . Tail rotor blades

(1) If one blade has been damaged badly enough that metal has been
torn or any bond lines have separated, then both blades must be
scrapped.

(2) If any movement of the tip end or root end balance weights has
occurred, scrap the blade.

(3) If the tip block is cracked, scrap the blade.

Inspect tail rotor driveshaft bearing hanger brackets for security of
attachment and for cracks or bends.

Inspect oil cooler blower fan for visible distortion or cracks of the brazed
vane joints.

Complete inspection of main rotor hub tension torsion strap assemblies.
Refer to paragraphs 5-31 through 5-36.

Inspect Tension/Torsion (T/T) strap assemblies, fitting, pins and strap
bolts.

STA-
TUS

RECORDED
ON

WORKSHEET
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TYPE OF INSP (Daily, PAGE NO. NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET Intermediate, etc.) 12 28

SPECIAL
AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

REQUIRE- RECORDED
AREA MENT ITEM STA- ON
NO. EVERY TUS WORKSHEET

1,2, AFTER WIRE STRIKE
and 3

a. Lower WSPS assembly.

(1) Inspect for obvious damage to WSPS.

(2) Inspect attachment area for damage.

b. Windshield deflector and upper WSPS assembly.

(1) Inspect for obvious damage to WSPS.

(2) Inspect attachment area for damage.

1 AFTER LOWER WSPS GROUND CONTACT

a. Inspect for obvious damage.

b. Inspect attachment area for damage.

c. Remove panel and inspect structure and directional control tubes and
bellcranks for damage.

NOTE

Loss of breakaway tip or damage not affecting struc-
tural integrity of installation are not causes for ground-
ing of aircraft. However, replacement of tip and damage
repair shall be accomplished as soon as practical.

4 ANYTIME ENGINE ASSEMBLY IS REPLACED DUE TO METAL CON-
TAMINATION

Refer to TM 55-2840-231-23                          TM    55-2840-241-23                 for
guidance regarding recognitions of relevant metal contamination. Refer to
Chapter 4 for instructions concerning inspection and replacement of ap-
plicable engine accessories.

4 ENGINE PERFORMANCE CHECK REQUIRED

Refer to TM 55-1520-228-MTF.

a. After installation of engine.

1-50 Change 7
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13.

a. Check turbine outlet temperature system, refer to Chapter 8
TM 55-1520-228-23

b. Test engine fuel pump bypass valve. Refer to TM 55-2840-
2 3 1 - 2 3  , or TM 55-2840-241-23       

c. Operate engine in accordance with TM 55-1520-228-10 and
check for leaks. Refer to TM 55-2840-231-23            , and TM
55-2840-241-23 .

1. Shutdown and check for leaks.

e. Remove, inspect, replace external engine oil fitter element. After
compliance with MWO 1-1520-228-50-44.

f. Perform engine post installation as follows:

NOTE

Substeps (1) through (3) are not required when
engine Is removed to facilitate other maintenance
and same engine Is reinstalled

(1) Remove, dean, inspect and reinstall both engine chip
detectors.
(2) Remove, dean, inspect and reinstall engine oil filter. Refer
to TM55-2840-231-23    , TM 55-2840-241-23     .  
(3) Check turbine outlet temperature system. Refer to TM
55-2840-231-23    , TM 55-2840-241-23   .

(4) Torque bolts attaching engine mounts to airframe. Refer to
paragraph 2-308.
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TYPE OF INSP (Daily, PAGE NO. NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET Intermediate, etc.) 14 28

SPECIAL

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

REQUIRE- RECORDED
AREA MENT ITEM STA- ON
NO. EVERY TUS WORKSHEET

4 HEALTH INDICATOR TEST (HIT) NEW BASELINE REQUIRED

Refer to TM 55-2840-231-23        , TM 55-2840-241-23

a. After installation of engine.

b. When the airflow of an engine has been affected by any maintenance
performed.

3 ANYTIME MAIN ROTOR MAST ASSEMBLY IS TRANSFERRED TO
ANOTHER AIRCRAFT/TRANSMISSION

Complete disassembly inspection for corrosion and condition of parts is
required (AVIM) (paragraph 6-96).

3 ANYTIME TRANSMISSION IS REMOVED AS A RESULT OF METAL
PARTICLES

a. Remove and flush all external transmission oil lines.

b. Complete disassembly inspection of main rotor mast assembly is re-
quired (AVIM) (paragraph 6-96).

c. Complete disassembly inspection of freewheeling assembly is re-
quired (AVIM) (paragraph 6-29).

3 ANYTIME TRANSMISSION IS OPERATED WITHOUT OIL
and 4

a. Complete disassembly inspection of main rotor mast assembly is re-
quired (AVIM) (paragraph 6-96).

b. Complete disassembly inspection of freewheeling assembly is re-
quired (AVIM) (paragraph 6-29).

c. If upper mast bearing and/or freewheeling assembly fails inspection
due to oil starvation, replace transmission.

d. If there are any external signs of transmission damage, replace trans-
mission.

e. Accomplish transmission serviceability check (paragraph 6-6).

1-52 Change 7
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TYPE OF INSP (Daily, PAGE NO. NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET Intermediate, etc.) 14.1 28

SPECIAL
AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTiON

REQUIRE- RECORDED
AREA MENT ITEM STA- ON
NO. EVERY TUS WORKSHEET

f. Take oil sample.

g. Take special oil sample after five hours of operation.

3 ANYTIME MAIN DRIVESHAFT IS TRANSFERRED TO ANOTHER
and 4 He l i cop te r

Complete disassembly and inspection is required (paragraph 6-11). This
inspection not applicable to P/N 206-040-371-111.

NOTE

Records of inspection should be maintained with the
component to avoid repeat inspections. The records
should indicate when the next inspection is due in
terms of operating hours on the component so that the
information is not lost when the component is
separated from the aircraft. For the main and tail rotor
hub, compliance and next time of the inspection will be
recorded on DA Form 2408-16 (or in the continuation DA
Form 2408-15) in terms of operating time on the com-
ponent. For the main rotor mast and main driveshaft
which do not normally have a DA Form 2408-16, main-
tain local records with the component when removed
using data from the losing aircraft DA Form 2408-18.
When the component is installed on an aircraft, the
airframe hours that the next inspection is due will be
entered in block 8 of the aircraft DA Form 2408-18. If
record of the inspection is available, the special inspec-
tion at time of transfer to another aircraft is not
required.

AFTER INSTALLING A REPAIRED FREEWHEELING UNIT

a. Ground run helicopter for 15 minutes. Obtain as high a power level as
possible without lift-off and decelerate rapidly at least 2 times.

b. Fly helicopter in the vicinity of a safe landing area for 15 minutes and
perform power recovery autorotation.

c. Remove freewheeling magnetic drain piug and drain oil into clean con-
tainer.

d. Check piug and oil for metal chips.
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TYPE OF INSP (Daily, PAGE NO. NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET Intermediate, etc.) 15 28

SPECIAL

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

REQUIRE- RECORDED
AREA MENT ITEM STA- ON
NO. EVERY TUS WORKSHEET

4 SUSPECTED FOREIGN OBJECT DAMAGE

Refer to TM 55-2840-231-23    , TM 55-2840-241-23    for
foreign object damage inspection.

5 ANYTIME THE TAIL ROTOR HUB AND BLADE ASSEMBLY IS TRANS-
FERRED TO ANOTHER AIRCRAFT

Fluorescent penetrant inspection of the yoke, bearing liner and trunnion is
required. (Refer to paragraph 5-198 or 5-233.)

NOTE

Records of inspection should be maintained with the
component to avoid repeat inspections. The records
should indicate when the next inspection is due in
terms of operating hours on the component so that the
information is not lost when the component is
separated from the aircraft. For the main and tail rotor
hub, compliance and next time of the inspection will be
recorded on DA Form 2408-16 (or in the continuation DA
Form 2408-15) in terms of operating time on the com-
ponent. For the main rotor mast and main driveshaft
which do not normally have a DA Form 2408-16, main-
tain local records with the component when removed
using data from the losing aircraft DA Form 2408-18.
When the component is installed on an aircraft, the
airframe hours that the next inspection is due will be
entered in block 8 of the aircraft DA Form 2408-18. If
record of the inspection is available, the special inspec-
tion at time of transfer to another aircraft is not
required.

6 ANYTIME TAIL ROTOR DRIVESHAFT AND/OR BEARINGS HAVE BEEN
REMOVED/REPLACED OR CENTERED. Not applicable on aircraft
modified with MWO-55-1520-228-50-25
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TYPE OF INSP (Daily, PAGE NO. NO. OF PAGES
AIRCRAFT INSPECTION CHECKSHEET Intermediate, etc.) 16 28

SPECIAL

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

4

6

6

4

4

4

REQUlRE-
MENT ITEM
EVERY

AFTER FIRST FLIGHT following maintenance operational check. Inspect
slippage marks on tail rotor driveshaft bearings.

AFTER SUSPECTED HOT START DUE TO GROUND POWER UNIT
FAILURE

a. Hot end inspection.

b. Battery inspection.

Refer to TM 55-2840-241-23

Refer to TM 11-6140-203-14-2.

c. Aircraft electrical inspection.

ANYTIME TAIL ROTOR GEARBOX IS INSTALLED OR ATTACHMENT
HARDWARE IS ADJUSTED

Check tail rotor gearbox retaining nuts for proper torque after 100 (±10)
hours of operation.

AFTER INITIAL RUNUP FOLLOWING TAIL ROTOR GEARBOX lNSTAL-
LATION

Torque tail rotor gearbox holddown nuts.

AFTER POWER LOSS, N2 DROOP, OR FLAMEOUT

After a power loss, N2 droop, or flameout occurs, check/inspect in accord-
ance with the troubleshooting charts in TM 55-2840-231-23                                                  and
TM 55-2840-241-23   

AFTER OVERTEMPERATURE OPERATION

Refer to TM 55-2840-231-23                           TM 55-2840-241-23                          for after
over-temperature operation inspection.

AFTER OVERSPEED OR OVERTORQUE OPERATION

a. Engine:

(1)

(2)

Remove engine and tag to indicate overtorque or overspeed.
Refer to TM 55-2840-231-23                TM 55-2840-241-23 
for overspeed limits.

Engine does not have to be removed after transmission over-
torque

Change 7
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AIRCRAFT INSPECTION CHECKSHEET TYPE OF INSP (Daily,
Intermediate, etc.)

SPECIAL

PAGE NO.
17

NO. OF PAGES
28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY

ITEM STATUS RECORDED
ON

WORKSHEET

b. Main transmission:

(1) After overspeed, inspect for obvious damage.

(2) After overtorque in excess of 92 psi       , 100%      ; inspect for
obvious damage.

A C

(3) After overspeed in excess of 106 psi      , 115%      ; return to
depot maintenance for overhaul. Indicate overspeed/overtor-
que.

A C

c. Freewheeling assembly:

(1) After overspeed inspect for obvious damage.

(2) After overtorque inspect for obvious damage.

(3) After overtorque in excess of 106 psi       , 115%      ; remove
and inspect freewheeling assembly (AVIM).

A C

d. Main Driveshaft (206-040-371-111).

After overtorque of 110%       101 psi       replace main driveshaft
206-040-371-111.

A C

3, 4
and 6

ANYTIME FUEL FILTER LIGHT COMES ON.

a. Perform electrical inspection of fuel filter switch/bypass light system
IAW Chapter 9. If inspection isolates fault to electrical indicating/
fault, repair or replace the switch. If electrical system is not at fault,
continue to steps b, c, d, e, and f.

b. Remove and replace fuel filter. Refer to TM 55-2840-231-23      , or
TM 55-2840-241-23     .

A
C

c. Inspect fuel system for possIble contamination.

d. Remove and replace gas producer fuel control filter assembly. Refer
to TM 55-2840-231-23      and TM 55-2840-241-23      .A C

e. Inspect engine fuel pump filter bypass valve for proper operation.
Refer to TM 55-2840-231-23        and TM 55-2840-241-23        .CA

f. Remove and replace airframe mounted fuel filter element. After
compliance with MWO 1-1520-228-50-48.
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18

8. Submit oil sample for special analysis. Refer to TB 43-0108.

b. Remove chip detector leads in turn, to determine which magnetic
plug caused the light.

NOTE
If you can Identify the material on the
chip detector as fuzz, stop after step c.

c. Remove and inspect applicable magnetic plug for metal accumulation

d. Clean or replace oil fitter if component is acceptable. Refer to table
6-2 Metal Contamination.

ANYTIME MAGNETlC CHIP LIGHT COMES ON, ENGINE.

Refer to TM 55-2840-231-23       , or TM 55-2840-241-23 

IF ENGINE OIL TEMPERATURE EXCEEDS 107°C WITHOUT A
CHANGE IN NORMAL OIL PRESSURE.

Refer to TM 55-2840-231-23       , or TM 55-2840-241-23

IF ENGINE OIL TEMPERATURE EXCEEDS 107°C WITH A
CHANGE IN NORMAL OIL PRESSURE.

Refer to TM 55-2840-231-23        , or TM 55-2840-241-23

1-56      Change 22
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 Change 30          1-56.1/(1-56.2 blank)

AIRCRAFT INSPECTION CHECKSHEET
TYPE OF INSP (Daily,

Intermediate, etc.)
SPECIAL

PAGE
NO. 18.1

NO. OF PAGES
28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY

ITEM STATUS RECORDED
ON WORK

SHEET

All
Areas

AFTER THE HELICOPTER HAS BEEN SUBJECTED TO SALT WATER
OR SALT SPRAY

Wash entire helicopter with fresh water, particularly inside the engine
compartment doors. Wash all components which were exposed to salt
water and make a detailed check of all surfaces for corrosion. Apply corro-
sion preventive compound to exposed nonpainted, anodized, or cadium
plated assemblies. Refer to 1-1500-204-23.

WHEN OPERATING WITHIN 10 MILES OF SALT WATER OR WITHIN
200 MILES OF VOLCANIC ACTIVITY

Clean engine compressor after the last flight of each day. Refer to TM
55-2840-231-23       , or TM 55-2840-241-23       .A C

AFTER WASHING HELICOPTER

a. Check pitot static system for moisture.

b. Check fuselage and tailboom attachment fittings for accumulation of
water.

c. Check main transmission and hydraulic reservoir for accumulation of
water. Water and sludge accumulation must not exceed 10% of total
amount drained.

d. Purge tail rotor trunnion with MIL-G-81322 if MWO
55-1520-228-50-25 has been applied.

6 AFTER HELICOPTER HAS BEEN OPERATED IN RAIN, ICE OR HEAVY
SNOW

Purge tail rotor trunnion with MIL-G-81322 if MWO 55-1520-228-50-25 has
been applied.
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19.

A system calbration check is required (refer to paragraph
8-134).

AFTER PROBABLE EXPOSURE TO RADIOACTIVITY

Accomplish the following:

a. Survey helicopter for level of radioactivity.

b. Decontaminate helicopter as required. Refer to FM 3-5 and
DA PAM 738-751.

TAlLBOOM REPLACED

When tailboom is replaced, weigh aircraft and perform weight
and balance records check

AT EACH TRANSMISSION OIL CHANGE

a. Take oil sample. Refer to TB 43-0106.

b. Drain freewheeling unit. Refer to paragraph 6-25.

c. Replace oil fitter and inspect oil filter head assembly. Refer
to paragraph 6-235.

d. Remove, inspect, and dean electrical chip detector plugs.

e. Check freewheeling unit magnetic plug.

f. Inspect oil sight glass for discoloration and cleanliness.

g. Inspect oil level indicator to verify transmission fluid is free to
pass in and out of assembly.

h. Inspect oil pump inlet screen. Refer to paragraph 6-292.
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AIRCRAFT INSPECTION CHECKSHEET
TYPE OF INSP (Daily,

Intermediate, etc.)
SPECIAL

PAGE
NO.
21

NO. OF PAGES
28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY ITEM STATUS

RECORDED
ON WORK

SHEET

All
Areas

AT EACH TAIL ROTOR GEARBOX OIL CHANGE

a. Take oil sample. Refer to TB 43-0106.

b. Remove, inspect, and clean electric chip detector plug.

c. Inspect oil sight glass for discoloration and cleanliness. 25 flight hours after installation of the tailrotor
disc pack coupling recheck. Tail rotor disc pack coupling attaching hardware for proper torque.

All
Areas

AT EACH ENGINE OIL CHANGE

a. Take oil sample. Refer to TB 43-0106.

b. Inspect and clean oil filter.

c. Remove, inspect, replace external scavenge oil filter element. After compliance with MWO
1-1520-228-50-44.

d. Remove, inspect, and clean electrical chip detector plugs.

e. Inspect oil sight glass for discoloration and cleanliness.

f. Perform functional check of oil bypass valve.

g. Remove and clean oil screen in line to #6 and #7 bearing. Motor engine to allow small amount of oil to
escape. Refer to TM 55-2840-231-23     , or TM 55-2840-241-23       .A C

h. Perform scavenge oil flow check. Refer to TM 55-2840-231-23      , or TM 55-2840-241-23        .A C

AFTER EMERGENCY FUEL USAGE

4
Emergency fuel usage is limited to an accumulative total of 6.00 hours. When limit is exceeded, remove
engine and return it for overhaul. Any mixture of emergency fuel to regular fuel greater than 1% of
emergency fuel must be considered emergency fuel usage.

2 Defuel tank completely. Open tank sump and drain remaining fuel into suitable container. No hot end
inspection or operational check is required.

All
Areas

AFTER ANY MODIFICATION/CHANGE TO THE EXISTING ELECTRICAL SYSTEM OR MAJOR
STRUCTURAL CHANGE

Check magnetic standby and remote compass indicators for accuracy. Compensate when necessary.
Refer to TM 1-1500-204-23 Series
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AIRCRAFT INSPECTION CHECKSHEET
TYPE OF INSP (Daily,

Intermediate, etc.)
SPECIAL

PAGE
NO.
21

NO. OF PAGES
28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY ITEM STATUS

RECORDED
ON WORK

SHEET

1 EVERY 25 ( 2.50) HOURS OR 30 DAYS, WHICHEVER OCCURS FIRST,
ACCOMPLISH THE FOLLOWING:

a. Remove battery and perform preventative maintenance checks and
services on the nickel-cadmium battery. Refer to TM 55-1500-345-23, TM
11-6140-203-23 and TM 1-1500-344-23.

b. Perform battery deck inspection (Not applicable if battery tray is installed).

AFTER AIRCRAFT HAS REMAINED INACTIVE FOR SEVEN CONSECUTIVE
DAYS.

Process the aircraft into the appropriate storage category (refer to Appendix
E).

4 EVERY 90 DAYS

Inspect power turbine coupling nut on all T63-700 engines in accordance with
TM 55-2840-231-23. This inspection is not required if nut, P/N 6890531 or
23001801 is installed. Engines having this nut installed will be identified with a
suffix C after the serial number. (Example: AE400/00ABC, AE 402603BC).

4 and
6

EVERY 25 HOURS

a. Visually inspect tail rotor driveshaft and bearings. (This inspection applica-
ble with or without MWO 55-1520-228-50-25 incorporated.)

b. Inspect tailboom P/N 206-032-004-105 for loose or missing rivets, and
skin cracks at the rivets securing the gearbox support casting to the
tailboom skin immediately forward of the tail rotor gearbox.

c. Inspect tailboom P/N 206-032-004-105 for cracks in the tail rotor gearbox
support casting by removing the tail cone and visually inspect interior of
casting, particularly the web areas for cracks. Removal of the tail rotor
gearbox is not required.

3 d. At each transmission oil sampling — drain, flush and replace transmission
oil if water contamination is present or suspected.

6 e. Purge lubricate improved tail rotor hub trunnion. After compliance with
MWO 55-1520-228-50-25.

3, 4
and 6

EVERY 50 (5) HOURS

a. Clean engine compressor. Refer to TM 55-2840-231-23      , or TM
55-2840-241-23        .

A
C

b. Remove transmission oil cooler hose and inspect hose and radiator for
foreign object restriction of air flow.



 TM 55-1520-228-23

 1-60           Change 30

AIRCRAFT INSPECTION CHECKSHEET TYPE OF INSP (Daily,
Intermediate, etc.)

SPECIAL

PAGE
NO.
22

NO. OF PAGES
28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY ITEM STATUS

RECORDED
ON WORK

SHEET

c. Saturate battery tray felt pad in a solution of boric acid and water
(only if battery tray and felt pad are installed).

3 50 (5) HOURS AFTER MAIN ROTOR PITCH HORN/GRIP INSTALLATION

Retorque nuts attaching main rotor pitch from horn to grip. Refer to para-
graph 5-22.

3 50 (5) HOURS AFTER ENGINE INSTALLATION

Retorque nuts attaching engine mounts to airframe. Refer to paragraph
2-308.

3 EVERY 100 (10) HOURS:

Engine Spectrometric Oil Analysis (Refer to TB 43-0106). After compliance
with MWO 1-1520-228-50-44.

a. Inspect servo actuators, serial numbers 8383 through and including
serial number 9318, for cracks on aft end of piston rod between
jamnut on rod end and valve housing.

NOTE
The above special inspection is not required on those servo
cylinders have an A suffix after the serial number

b. Inspect servo actuator sequence valve for excessive leakage. Refer
to paragraph 7-7.

c. Visually inspect pitch change links P/N 206-010-360-3 using a 3X
magnifying glass for cracks and corrosion on outer surfaces of
swaged ends. Removal not required.

d. Perform engine spectrometric oil analysis. Refer to TB 43-0106.
After compliance with MWO 1-1520-228-50-44.

5 EVERY 100 HOURS OR 120 CALENDAR DAYS WHICHEVER OCCURS
FIRST, ACCOMPLISH THE FOLLOWING:

a. Perform preventive maintenance checks and services on the nickel-
cadmium battery. Refer to TM 11-6140-203-14-2.

b. Check and adjust voltage regulator. Refer to TM 1-1500-204-23.

c. Perform battery quick-disconnect inspection. Refer to paragraph
9-27.

d. Using a flashlight and mirror, inspect through refueling port for
missing or damaged umbrella check valve on top of boost pump
housing. Inspection should be performed with 250 lbs or less of
fuel. Replace umbrella check value IAW Task 2-11, TM
55-2915-335-30&P.
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AIRCRAFT INSPECTION CHECKSHEET
TYPE OF INSP (Daily,

Intermediate, etc.) 
SPECIAL

PAGE
NO.
23

NO. OF PAGES
28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY ITEM STATUS

RECORDED
ON WORK

SHEET

3 100 ( 10) HOURS AFTER INSTALLATION OF PILLOW BLOCK
RETENTION BOLTS AND NUTS OR INSTALLATION OF A NEW OR
OVERHAULED MAIN ROTOR HUB ASSEMBLY

Inspect pillow block retention bolts and nuts for security. If slippage has
occurred, replace hardware. If slippage has not occurred, retorque nuts to
proper torque limits IAW paragraph 5-132, depending on type of hardware
installed.

4 and
5

100 ( 10) HOURS AFTER SELF-SEALING AND NONSELF-SEALING
HOSES AND/OR HOSE CLAMPS ARE REPLACED OR INSTALLED (NOT
APPLICABLE IF MWO 55-1520-228-30-32 HAS BEEN INCORPORATED)

Retorque hose clamps. Refer to table 7-3, TM 1-1500-204-23.

5 AFTER MAINTENANCE TEST FLIGHT AS A RESULT OF TAILBOOM
INSTALLATION.

5 100 (10) HOURS AFTER INSTALLATION OF TAILBOOM

3 20 (5) HOURS AFTER SERVOACTUATOR INSTALLATION

a. Retorque trunnion plate nuts.

b. Retorque bearing plate nuts.

4 150 ( 15) HOURS OR EVERY SIX CALENDAR MONTHS, WHICHEVER
OCCURS FIRST

Remove, disassemble, inspect, and lubricate the engine-to-transmission
driveshaft. (Not applicable to P/N 206-040-371-111).

4 EVERY 300 ( 30) HOURS OR 12 CALENDAR MONTHS, WHICHEVER
OCCURS FIRST

a. Replace fuel pump filter element. Refer to TM 55-2840-231-23      , or TM
55-2840-241-23        .

A
C

b. Clean fuel control filter assembly. Refer to TM 55-2840-231-23       , or TM
55-2840-241-23      .

A
C

3 c. Main rotor mast (inside diameter) for corrosion.

d. Clean and inspect PC filter assembly. Refer to TM 55-2840-231-23      , or
TM 55-2840-241-23      .

A
C

e. Remove and replace airframe mounted fuel filter element. After compliance
with MWO 1-1520-228-50-48.
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AIRCRAFT INSPECTION CHECKSHEET
TYPE OF INSP (Daily,

Intermediate, etc.)
SPECIAL

PAGE
NO.
24

NO. OF PAGES
28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY

ITEM
STATUS

RECORDED
ON WORK-

SHEET

f. Test engine fuel pump bypass valve. Refer to TM 55-2840-231-23 or TM
55-2840-241-23.

g. Deleted.

h. Bleed (purge) air from entire fuel system in the following sequence:

(1) At the airframe mounted fuel filter. After compliance with MWO
1-1520-228-50-48.

(2) At the engine fuel pump filter. Refer to TM 55-2840-231-23 or TM
55-2840-241-23.

(3) At the engine nozzle. Refer to TM 55-2840-231-23 or TM
55-2840-241-23.

i. Deleted.

300 HOURS OR 24 MONTHS, WHICHEVER OCCURS FIRST.

Inspection of the compressor halfs on T63-A-700 engine. Refer to TM
55-2840-231-23.

3 600 HOURS AFTER (INITIAL) INSTALLATION OF MAIN ROTOR TENSION/
TORSION STRAP ASSEMBLIES

NOTE
This inspection not required on 206-011-100-131 or -143 main
rotor hub assemblies.

a. Remove main rotor hub and blade assembly for disassembly INSPEC-
TION.

b. Perform complete inspection of straps, fittings, and pins. Refer to text for
requirements.

c. Deleted.

d. Verify records.

e. Reassemble using corrosion protection procedures. Refer to text for re-
quirements.

NOTE
The preceding special inspection shall be accomplished upon
accumulation of 600 hours operating time since new, since last
overhaul, or since replacement of tension/torsion strap assem-
blies, whichever is greater. Main rotor hub assemblies may be
inspected at the scheduled periodic or phased inspection
nearest the 600 hours.
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3 EVERY 600 HOURS SINCE LAST INSPECTION, SINCE NEW, OR
SINCE MAIN ROTOR HUB ASSEMBLY OVERHAUL

Remove main rotor trunnion bearing sleeves and magnetic particle
inspect trunnion P/N 206-011-113-1. (This inspection not required on main
rotor trunnion P/N 206-011-113-103).

NOTE

This inspection may be accomplished at the phase (300
hrs) inspection nearest the 600 hours. When time due or
trunnion P/N is unknown, accomplish at next scheduled
phase.

NOTE

Records of inspection should be maintained with the
component to avoid repeat inspections. The records
should indicate when the next inspection is due in
terms of operating hours on the component so that the
information is not lost when the component is
separated from the aircraft. For the main and tail rotor
hub, compliance and next time of the inspection will be
recorded on DA Form 2408-16 (or in the continuation DA
Form 2408-15) in terms of operating time on the com-
ponent. For the main rotor mast and main driveshaft
which do not normally have a DA Form 2408-16, main-
tain local records with the component when removed
using data from the losing aircraft DA Form 2408-18.
When the component is installed on an aircraft, the
airframe hours that the next inspection is due will be
entered in block 8 of the aircraft DA Form 2408-18. If
record of the inspection is available, the special inspec-
tion at time of transfer to another aircraft is not
required.

6 Tail rotor blades serial number TLL8000 and below, with operating time of
900 hours or more, shall be removed from service and replaced.

3 EVERY 1200 HOURS

Main rotor mast removed for disassembly and inspection.

6 Remove tail rotor hub assembly and perform complete disassembly
inspection, fluorescent penetrant inspect yoke, trunnion, and bearing
housings. Verify records, center trunnion, and balance tail rotor assembly.

Change 7 1-62.1/(1-62.2 blank)
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AIRCRAFT INSPECTION CHECKSHEET TYPE OF INSP (Daily, 
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SPECIAL

PAGE
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25

NO. OF PAGES
28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY ITEM STATUS

RECORDED
ON WORK

SHEET

NOTE
This inspection applies after MWO 55-1520-228-50-25 has
been accomplished. The preceding special inspection shall
be accomplished at the scheduled phased inspection nearest
the 1200 hours.

2 SIX MONTHS

a. Inspect portable fire extinguisher. Refer to TM 1-1500-204-23 series.

b. Drain hydraulic reservoir and inspect inside bottom for corrosion. Refer to
paragraph 7-56. Inspect drained hydraulic fluid for moisture or contamina-
tion. Flush in accordance with paragraph 7-7 if evidence of moisture, or
other contamination, or if bottom of reservoir is corroded.

c. Inspect and test connector receptacle (ground) in accordance with TM
1-1500-204-23 series.

d. Inspect and check refueling receiver for grounding strap and proper
ground.

2 EVERY 12 MONTHS

a. Check magnetic standby compass for compensation. Refer to paragraph
8-223.

b. Check gyromagnetic compass set (AN/ASN43) for accuracy. Compen-
sate if necessary. Refer to TM 11-6605-202-12.

c. Delete.

d. Inspect pylon isolation mount (all P/N’s) for bonding separation, corro-
sion, and deterioration of rubber components. (Remove from aircraft.)

All
Areas

12 MONTHS, OR WHENEVER HELICOPTER IS TRANSFERRED, RE-
CEIVED, PLACED IN STORAGE, OR REMOVED FROM STORAGE

Check and account for all inventoried property (not required while helicop-
ter is in storage). Refer to TM 1-1500-204-23 series.
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2 EVERY 12 MONTHS OR NEAREST SCHEDULED INSPECTION,
ACCOMPLISH THE FOLLOWING:

Inspect and test OAT/FAT gage. Refer to TM 55-1500-204-25/1.

2 EVERY 24 MONTHS OR NEAREST SCHEDULED INSPECTION,
ACCOMPLISH THE FOLLOWING:

a. Perform functional check of pitot-static system and instruments.

b. First aid kit inspections. Refer to TM 55-1500-204-25/1.

All 24 MONTHS
Areas

Weight aircraft and perform weight and balance records check. Refer to
paragraph 1-44.

LIGHTNING STRIKE INSPECTION

a.  General requirements when the helicopter is struck by lightning:

(1) Inspect the fuselage interior and exterior, the landing gear, the
rotor systems, and static ground wire for burn marks, cracks,
pitting, or other signs of high temperature stress, to determine the
lightning entry and exit points.

(2) Trace the path of the lightning strike to the extent possible using
a magnetometer.

(3) Cheek the magnetic compass for accuracy (the degree of
inaccuracy may serve as an indicator of the severity of the
strike).

(4) Inspect wiring in tunnel areas and exposed areas for bums.

(5) Inspect antennas for bums and pitting.

(6) Inspect all electrically operated components and lighting systems
for damage.

(7) Inspect communications and navigation equipment for damage.

1-64 Change 7
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(8)  If the preceding steps (1) through (7) reveal major damage has
occurred, proceed as follows:

(9)  Bench test all avionics and electrical systems and components.

(10) Perform a continuity check on all wiring and cables.

(11) Perform a Voltage Standing Wave Ratio (VSWR) check on all
antennas, antenna cables, and connectors.

(12) Perform. specific inspections/replacements as required.

(13) Perform aground run operational check on the aircraft. Functionally
check the flight control system, and alI avionics, electrical, lighting,
communication, and navigation systems.

(14) Repair any damage and replace damaged components as required
using standard maintenance practices.

b. Specific requirements whenever lightning strike is evident on main rotor
system:

(1) Inspect blades for damage such as burns, pitting, skin separation, etc.
If damage is evident, locally scrap damaged blade(s).

(2) Remove hub assembly and return for overhaul.

(3) Replace all bearings (or next higher assembly if required) in the
fixed and rotating control system located above the servo-cylinders.

(4) Remove swashplate assembly, mast Assembly and transmission
assembly, and return for overhaul.

(5) Check driveshafts for residual magnetism. If magnetized or damaged 
replace driveshafts and remove engine and return for overhaul.

c. Specific requirements when lightning strike is evident on tail rotor system:

(1)     Inspect blades for damage such as burns, pitting, skin separation, etc.
If damage is evident, locally scrap damaged blade(s).

(2)   Tail rotor hub, scrap locally

(3)   Remove and condemn pitch change links, and crosshead bearing.

1-65
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(4) Inspect crosshead and control rod for any indications of aging.
Replace if necessary.

(5) Remove 90 degree gearbox and return for overhaul.

(6) Replace any magnetized tail rotor driveshaft hanger bearings.

(7) Check disc assembly, blower assembly, splined adapter, free-
wheeling assembly, main driveshaft and tail rotor driveshaft cou-
plings for residual magnetism. Replace as necessary.

(8) Inspect oil cooler and oil cooler filter assembly for damage.
Replace as necessary.

(9) If previous drive train items show magnetism, remove transmis-
sion and return for overhaul.

(10) If freewheeling assembly shows magnetism remove engine as-
sembly and return for overhaul.

(11) Inspect engine mounts, support installation, pylon, and mount
installation, isolation pylon for damage. Replace if necessary.

4 Whenever operating in heavy sand or dust conditions, or whenever
operating aircraft from unprepared surfaces.

a. Deleted.

b. Inspect particle separator to induction fairing seal and firewall to induc-
tion fairing seal for condition. Replace defective seal.

c. Inspect engine plenum chamber for freedom from air leaks.

EVERY 10 HOURS UNTIL 50 HOURS AFTER COMPLIANCE WITH
MWO 1-1520-228-50-48 AND UNTIL ALL CONTAMINANTS HAVE BEEN
FLUSHED FROM THE SYSTEM.

a. Inspect fuel control filter. Refer to TM 55-2840-231-23 or TM 55-2840-
241-23.

b. Bleed (purge) air from fuel system at engine nozzle. Refer to TM 55-
2840-231-23 or TM 55-2840-241-23.

1-66 Change 18
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PAGE
NO. 28.1

NO. OF PAGES
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AREA
NO.

REQUIREMENT
EVERY

ITEM STATUS RECORDED
ON WORK

SHEET

EVERY 25 HOURS UNTIL 50 HOURS AFTER COMPLIANCE WITH
MWO 1-1520-228-50-48 AND UNTIL ALL CONTAMINANTS HAVE
BEEN FLUSHED FROM FUEL SYSTEM.

a. Inspect engine fuel pump filter. Refer to TM 55-2840-231-23       , or
TM 55-2840-241-23        .

A
C

b. Test the engine fuel pump bypass valve. Refer to TM
55-2840-231-23        , or TM 55-2840-241-23        .CA

c. Bleed (purge) air from entire fuel system in the following sequence:

(1) At airframe mounted fuel filter (after compliance with MWO
1-1520-228-50-48).

(2) At engine fuel pump filter. Refer to TM 55-2840-231-23       , or
TM 55-2840-241-23        .C

A

(3) At engine nozzle. Refer to TM 55-2840-231-23       , or TM
55-2840-241-23        .C

A

EVERY 24 MONTHS OR NEAREST SCHEDULED INSPECTION.

a. Inspect entire fuel system (sump removed) for contamination and
proper operation as follows:

(1) Inspect fuel cell interior for damage, deterioration or activation.
Refer to paragraph 10-5.1.

(2) Inspect fuel shutoff valve for foreign material in fuel path. Refer to
paragraph 1-44.

(3) Inspect fuel shutoff valve for proper rigging. Refer to paragraph
1-45.

(4) Test fuel low level switch. Refer to paragraph 1-26.

(5) Test fuel boost pump and fuel pressure switch for proper opera-
tion. Refer to paragraphs 9–243 and 9-162.

(6) Inspect fuel receiver and lanyard for damage (plastic coating on
lanyard can fall into fuel cell).

(7) Test fuel filter switch for proper operation.

b. If fuel sump contamination is found, clean and inspect fuel system in
accordance with TM 55-1520-228-23, Chapter 10.

c. Deleted.
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AIRCRAFT INSPECTION CHECKSHEET TYPE OF INSP (Daily,
Intermediate, etc.)

SPECIAL

PAGE
NO.
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NO. OF PAGES
28

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION

AREA
NO.

REQUIREMENT
EVERY

ITEM STATUS
RECORDED
ON WORK

SHEET

d. Test and calibrate Fuel Quantity Indicating System.

e. Deleted.

10 HOURS AFTER CLEANING FUEL SYSTEM.

a. Inspect engine fuel pump filter. Refer to TM 55-2840-231-23       , or
TM 55-2840-241-23        .

A
C

b. Test the engine fuel pump bypass valve. Refer to TM
55-2840-231-23        , or TM 55-2840-241-23        .CA

WHENEVER WATER OR CONTAMINATION IS PRESENT IN FUEL CELL

Inspect complete fuel system and airframe mounted fuel filter (after com-
pliance with MWO 1-1520-228-50-48) for contamination and/or presence of
water.

BLEEDING OF ENTIRE FUEL SYSTEM REQUIRED.

a. Fuel lines have been opened anywhere between boost pump and
fuel nozzle. This includes fuel pressure sensing lines as well as main
fuel path.

b. Engine flameout due to fuel exhaustion.

c. Engine has been motored without fuel in tank.

d. Engine has been shut down with emergency fuel shutoff.

e. When any filter. drain or bleed plug (except sump valve) has been
loosened or opened without boost pump ON.

ANY TIME ENGINE EXTERNAL SCAVENGE OIL FILTER INDICATOR PIN
HAS BEEN ACTUATED (POPPED) (AFTER COMPLIANCE WITH MWO
1-1520-228-50-48).

NOTE
If filter bypass (red button) is showing, reset indicator, ground
run engine, and reinspect. If indicator is not showing after
ground run, aircraft may be released for operations. If indicator
is showing after ground run, change engine oil and replace
scavenge filter element.

SWASHPLATE SUPPORT AT 1200 (�150) HOURS AND EVERY 50 (�5)
HOURS THEREAFTER.

Inspect swashplate support Refer to paragraph 5-148.
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NOTE

Whenever PDU mount support or launcher
adapter is removed or reinstalled, the system
must be boresighted

EVERY 30 DAYS WHEN ATAS COMPONENTS ARE INSTALLED (PDU
MOUNT SUPPORT, PYLON ASSEMBLY, EJECTOR RACK AND
LAUNCHER ADAPTER INSTALLED).

Perform boresight configuration in accordance with paragraph 16-58.1
through 16-58.8.

ANY TIME TRANSMISSION EXTERNAL OIL FILTER INDICATOR PIN
HAS BEEN ACTUATED (POPPED) (AFTER COMPLIANCE WITH MWO
1-1520-228-5051).

NOTE

If filter bypass (red button) is showing, reset
indicator, ground run transmission and
reinspect.  If indicator is not showing after
ground run, aircraft may be released for
operations.  If indicator is showing after ground
run, change transmission oil and replace filter
element and repeat ground run.

WHEN TRANSMISSION OIL IS CHANGED AND WHEN
TRANSMISSION IS REPLACED.

Clean filter bowl and replace filter element (if external filter is installed).

Change 27  1-66.3/(1-66.4 blank)
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SECTION V. OVERHAUL AND RETIREMENT SCHEDULE

1-51. INTRODUCTION.

a. Overhaul and retirement schedule. This sec-
tion lists units of operating equipment that are to be over-
hauled or retired at the period specified. Removal of
equipment for overhaul may be accomplished at the in-
spection nearest the time when overhaul is due unless
otherwise specified in TM 1-1500-328-23.

b. Overhaul interval. The maximum authorized
operating time or calendar interval of parts prior to re-
moval for overhaul at category of maintenance autho-
rized in accordance with Maintenance Allocation Chart.

c. Retirement Schedule. The operating time or
calendar interval specified for removal, condemnation,
and disposal of parts in accordance with applicable direc-
tives.

WARNING

TM 1-1520-328-23 should be referred to
concerning mutilation/destruction of
items when they have reached the estab-
lished life expectancy (finite life) before
the items are forwarded for property dis-
posal.

NOTE

Items replaced on a calendar basis (for the
purpose of overhaul or retirement) will not
be listed on DA Form 2408-16, Component
Installation and Removal Record, but will
be listed on DA Form 2408-18, Equipment
Inspection List, for scheduling purposes.

Table OVERHAUL AND RETIREMENT SCHEDULE
Model OH-58A/C Helicopter

Area Part Number and Item
Overhaul In-
terval (Hours)

Retire-
ment In-

terval
(Hours)

2 602C0001-8 Pilot and Copilot Seat Covers 24
Months

Main Rotor
3 206-010-102-9 Grip/Assembly 4800
3 206-010-102-013 Grip Assembly 4800
3 206-010-102-121 Grip Assembly 4800
3 206-010-123-1 Pin, Strap Retainer 400
3 206-010-123-3 Pin, Strap Retainer 1200
3 206-010-155-7 Fitting Assembly 400
3 206-010-155-15 Fitting Assembly 1200
3 206-011-140-1 Fitting Assembly 1200
3 206-011-100-1 Hub Assembly 1200
3 206-011-100-5 Hub Assembly 1200
3 206-011-100-23 Hub Assembly 1200
3 206-011-100-131 Hub Assembly

3 206-011-100-143 Hub Assembly

3 206-011-113-1 Trunnion As-
sembly

2400

3 206-011-113-103 Trunnion Assembly 4800
3 206-011-147-1 Strap Assembly 1200
3 206-011-147-5 Strap Assembly 1200
3 206-011-154-101 Strap Assembly 1200
3 206-011-154-105 Strap Assembly 1200
3 206-011-250-3 Blade Assembly 2400

3 206-011-250-113 Blade Assembly 2400
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Area Part Number and Item

Overhaul
Interval
(Hours)

Retirement
Interval
(Hours)

Main Rotor Controls
3 206-001-194-1 /A C Lower Collective Tube Assembly 4800

3 206-001-194-5 /A C Lower Collective Tube Assembly 4800
3 206-010-407-1 Collective Idler Link Assembly 4800
3 206-010-450-5 Swashplate and Support Assembly ON CONDITION

3 206-010-450-7 Swashplate and Support Assembly ON CONDITION

3 206-010-450-9 Swashplate and Support Assembly ON CONDITION

3 206-010-452-1 Support, Swashplate Assembly 4800
3 206-010-454-1 Sleeve, Swashplate Assembly 4800
3 206-010-467-1 Collective Lever Assembly 4800
3 206-010-452-5 Support, Swashplate Assembly 4800
3 206-010-452-109 Support, Swashplate Assembly 4800
3 206-010-454-5 Sleeve, Swashplate Assembly 4800
3 206-101-454-109 Sleeve, Swashplate Assembly 4800

Engine

4 206-061-432-1 A Blower Assembly Oil Cooler ON CONDITION

4 206-061-432-39 C Blower Assembly Oil Cooler ON CONDITION

4 6874201 A Engine Turboshaft 750

4 6874201 A Engine, Turboshaft
(Suffix B Serial Num-
bers Only)

1000

4 6887191 Engine, Turboshaft 1800

Armament

5 P7911-2 CS Impluse Cartridges 36 Months

Tail Rotor and Drive System
6 206-010-750-5 Blade Assembly 1200
6 206-010-750-5 Blade Assembly (Serial Numbers

TLL8000 and below only)
900

6 206-010-750-109 Blade Assembly 1200
206-016-201-111 Blade Assembly 2400
206-011-803-5 Trunnion Assembly 2400
206-011-812-5 Trunnion Assembly Unlimited
206-011-819-101 Yoke Assembly 4800
206-040-400-7 Gearbox Assembly ON CONDITION

206-040-400-9 Gearbox Assembly ON CONDITION

206-040-402-003 Gearbox Assembly ON CONDITION

206-040-371-111 Main Driveshaft Assembly 5000
(SKCP2348-5)
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NOTES

All retirement life components will have a Demil code of “L” and be mutilated.

The complete -131 and -143 hub assembly has no overhaul or retirement interval. It does
contain retirement items listed on this schedule. For record keeping purposes the -131 and
-143 hub assembly will be treated as a time change component but listed on a condition
change DA Form 2408-16. Hub assemblies will be recorded on the aircraft time change DA
Form 2408-16, with the lowest retirement life components as the driver for time change re-
quirements.

Applies to any engines having the letter B as part of the suffix.

Not to exceed 8.5 years from the date of manufacture (shelf life), or 36 months from the date of
opening the sealed cartridge container (installed life), or 10 installations and/or removals from
the ejector rack. Explosive life is not additive and therefore cartridge replacement is required
whenever any of these conditions are reached.

Main rotor hub assemblies P/N 206-011-100-131 or earlier may contain the 206-011-113-1 or
-103 trunnion. The 206-011-100-143 hub assembly should only have the -103 trunnion. Replace-
ment of main rotor trunnion P/N 206-011-113-1 has been controlled at overhaul of the main
rotor hub. When operating time of the -1 trunnion is unknown due to no records, field units
may replace the trunnion on P/N 206-011-100-131 hubs at 1200 hours since last main rotor hub
overhaul. The P/N 206-011-100-23 or earlier hubs may be operated to next scheduled main
rotor overhaul. When part number or serial number of the installed trunnion cannot be deter-
mined, the unit may be operated to next required special (magnetic particle) trunnion inspec-
tion.
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CHAPTER 2
AIRFRAME

Structural repairs described in this chapter are intended
for use in conjunction with TM 1-1500-204-23, General
Aircraft Maintenance Manual. The damage limits pro-
vided in this chapter on bonded panels are not intended
to red X the helicopter. The limits are to provide guidance
for scheduling repair or replacement at the next sched-
uled maintenance interval. When damage limits, particu-
larly bond voids in bonded panels are exceeded, the
responsible maintenance authority will establish a recur-
ring special inspection on the damaged area until the
damage to the structure is corrected. If the damage is in
the area that requires engineering authority for repair,
engineering should be contacted in writing with a de-
scription of damage. If depot assistance will be required,
unit should contact ATCOM, AMSAT-I-MDO, with your
requirements. The limitations in the following note should
be observed when performing structural repair on the

airframe.

NOTE

Repair at AVUM is limited to minor sheet
metal cracks, scratches, corrosion, and
loose or missing hardware. These repairs
can be accomplished using the airframe
repairman’s tool kit and portable hand
tools. If any extensive damage occurs or
major repair is required, repairs shall be
accomplished by AVIM. Repair at AVIM is
limited to repair of sheet metal cracks,
scratches, corrosion holes, and loose or
missing hardware. If major damage oc-
curs requiring jigs and fixtures, repairs
shall be accomplished by next higher
maintenance level.

SECTION I. FUSELAGE

2-1. FUSELAGE.

2-2. Description — Fuselage. The fuselage consists
of three main sections; the forward section, which ex-
tends from the cabin nose to the bulkhead aft of the
passenger compartment, the aft section, which extends
from the bulkhead aft of the passenger compartment to
the tailboom, and tailboom section. The forward section
utilizes aluminum honeycomb and sheet metal struc-
tures for the major load carrying elements. The forward
section provides for pilot and passenger seating, fuel cell
enclosure, and pylon support. The aft section utilizes an
aluminum and honeycomb semimonocoque construc-
tion and provides a deck for engine installation, a
compartment under the engine deck for electrical equip-
ment and hard points for Air-To Air Stinger (ATAS) missile
system CS . Refer to figure FO-17 for structural station
diagram. Refer to table 2-1 for Repair Materials.

2-3. DOOR ASSEMBLIES—CABIN.

2-4. Description—Door Assemblies. Four entrance
doors (1 and 2, figure 2-1 A  (1 and 2, figure 2-2 C )
(6 and 7, figure 2-2.1 CS ) are provided for access to
the cabin. The doors are of sheet metal construction with
stretched acrylic windows. A latch assembly, which may
be operated from either side, secures the doors in the
closed position. In an emergency, doors may be jetti-
soned by pulling the emergency release handle on the
inside of each door forward support. Door lock devices
were incorporated by MWO 55-1500-204-30-1. They
consist of a strap, fastener, and a stud to hold the inside
door handles of the left and right rear doors, and the left
front door, in the locked position when the helicopter is
secured on the ground. Also, there are two door lock

angles and a padlock for the outside of the right front
door. The door vents have aluminum tubing. running
through drilled holes in each vent.

2-5. Inspection — Door Assemblies.

a. Inspect door for cracks, dents or damage, and
seals for condition and security. If crack in door is sus-
pected, refer to TM 1-1520-254-23, Technical Manual
Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

b. Check hinges for condition and wear: If crack
in hinge is suspected, refer to TM 1-1520-254-23, Tech-
nical Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

(1) Check crew door hinges for condition and
wear. Lock for bent or broken spring (19, figure 2-3).
Inspect washer detent (14) for elongation of pivot hole,
and for mutilated detent edges. Inspect hinge-half (34)
for loose rivets, for bent, twisted or cracked pivot point.
Pin (20) shall not be bent. Pivot hole diameters shall not
exceed 0.198 inch. Door hinge shall not bind or squeak.
Ensure door is properly aligned with latches. Check
doors for fore or aft looseness. Doors shall not rattle or
jar loose at extremes of travel. Inspect supporting struc-
ture for cracking, distortion and tears. No cracking or
tears permitted.

(2) Check passenger door hinges for condition
and wear. Look for bent bolt (33), cracked or bent
hinge-halves. No cracking or bending permitted. Door
hinges shall not bind or squeak. Ensure doors align with
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latches without forcing door up or down.  Pivot holes
shall not exceed 0.198 inch diameter.  Inspect supporting
structure for cracking, distortion and tears.  No cracking
or tears permitted.  Check doors for excessive fore or aft
looseness.  Door hinges shall be sufficiently tight to
prevent door from rattling or jarring loose at extremes of
travel.

(3) Inspect the pivot pin holes.  The holes
are serviceable if the largest diameter of the hole does
not exceed .210 inches.  If that dimension is larger, the
door hinge pivot holes can be repaired if the holes can
be rebored to .375 inches (maximum) maintaining the
original center.

(a) Remove door from aircraft.

(b) Carefully rebore the hole, maintaining
the center, to prevent binding from misalignment of the
hinge pins.  (It might be necessary to fabricate a drill jig
to locate the hole on the original center.)

(c) Using chemical conversion coating,
alodine (38) the area in and around the new hole.

(d) Coat spacer, sleeve P/N NAS 42   DD6-
8 with epoxy and press into hinge.

(e) Allow epoxy to dry and reinstall door.

c. Inspect snap vents for security in windows,
cracks, and operation.

Door assembly may open In flight and
separate from aircraft If latch
assembly is Improperly adjusted.

Door assembly may open In flight if
latch assembly is improperly
adjusted.  Armament will fire through
door when door is open.

d. Inspect latches for broken or loose handles,
loose mountings, proper latching, and adjustment.

2-2   Change 23
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Table 2-1. Repair Material

COMMERCIAL
ITEM DESCRIPTION GAGE DESIGNATION SPECIFICATION

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

Aluminum    Alloy  Block
Aluminum Alloy Honeycomb
Aluminum Alloy Honeycomb
Aluminum Alloy Honeycomb
Aluminum Alloy Honeycomb
Aluminum Alloy Honeycomb
Aluminum Alloy Honeycomb
Aluminum Alloy Honeycomb
Aluminum Alloy Rod
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Aluminum Alloy Sheet
Acrylic Plastic Sheet
Acrylic Plastic Sheet
Acrylic Plastic Sheet
Foam Nopcofoam
Glass Fabric
Glass Fabric
Phenolic Sheet
PhenolicSheet
Rubber
Steel, Corrosion Resistant
Steel, Corrosion Resistant

0.125
0.375
0.500
1.000
1.000
1,250
1.250
1.250
7.500
0.008
0.012
0.016
0.016
0.016
0.020
0.020
0.025
0.025
0.032
0.032
0.032
0.032
0.040
0.040
0.040
0.040
0.050
0.050
0.050
0.063
0.063
0.064
0.071
0.071
0.080
0.090
0.060
0.100
0.125

1.000
0.15625
0.125
0.012
0.015
3211347

7075-T6
3.1 1/8 0.0007
3.1 1/8 0.0007
3.1 1/8 0.0007
8.1 1/8 0.0020
3.1 1/8 0.0007
5.7 3/16 0.0020
8.1 1/8 0.0020
2024-T351
2024-T3
2024-T3
2024-T42
7075-T6
2024-T3
2024-T3
2024-T42
2024-T3
2024-T42
2024-T3
2024-T42
7075-T6
5052-H34
2024-T42
6061
2024-T3
7075-T6
2024-T3
7075-T6
2024-T42
2024-T3
7075-T6
7075-T6
2024-T3
7075-T6
7075-T6
7075-T6

G304/G306
Type A
Type C

Type A/Gr 40
302
Cond A

QQ-A-250/13
MIL-C-7438
MIL-C-7346
MIL-C-7438
MIL-C-7438
MIL-C-7438
MIL-C-7436
MIL-C-7438
QQ-A 225/6
QQ-A-250/5
QQ-A-250/5
QQ-A-250/5
QQ-A-250/13
QQ-A-250/5
QQ-A-250/5
QQ-A-250/5
QQ-A-250/5
QQ-A-250/5
QQ-A-250/5
QQ-A-250/5
QQ-A-250/13
QQ-A-250/8
QQ-A-250/5
QQ-A-250/11
QQ-A-250/5
QQ-A-250/13
QQ-A-250/5
QQ-A-250/13
QQ-A-250/5
QQ-A-250/5
QQ-A-250/13
QQ-A-250/13
QQ-A-250/5
QQ-A-250/13
QQ-A-250/3
QQ-A-250/13
MIL-P-25690
MIL-P-25690
MIL-P-25690

MIL-R-6855
MIL-S-5059
MIL-S-6721

Change 18 2-2.1 /(2-2.2 blank)
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Table 2-1. Repair Material (Cont)

COMMERCIAL
ITEM DESCRIPTION GAGE DESIGNATION SPECIFICATION

48 Steel, Corrosion Resistant 0.020 T1 MIL-S-6721
49 Steel, Corrosion Resistant 0.032 Cond A QQ-S-766

321/347
50 Steel, Corrosion Resistant 0.040 301 MIL-S-5059
51 Steel, Corrosion Resistant 0.063 301 MIL-S-5059
52 Titanium Sheet 0.025 MIL-T-9046
53 Titanium Alloy Sheet 0.012 Type I MIL-T-9046
54 Styrofoam

e. Inspect the inside door handle locking straps,
fasteners, and studs for damage or wear (figure 2-6).

f. Check the outside of right front door for the door
lock angles. They should be free of cracks or damage
(figure 2-8).

g. Inspect for proper installation/condition of
door vent locks (precut aluminum tubing) (figure 2-9).

2-6. Adjustment – Door Assemblies.

a. Remove pin (8, figure 2-3),

b. Adjust roller assembly (9) clearance for 0.090
to 0.140 inch from the rear wall of the striker
housing (1) with latch in closed position. Refer to
figure 2-3, detail C.

c. Align hole in roller assembly (9) with slot in rod
(10) and insert pin (8).

d. Peel shim (3) on striker (4) as required for
smooth operation of the latch with as little door panel
deflection as possible with no door rattle.

2-7. Removal — Door Assemblies.

a. Open door and support to prevent damage.

b. Remove cotter pin (23, figure 2-3), nut (22),
washers (12), belleville washers (21), plates (14),
spacers (13), and bolt (11 or 33) from hinge points.
Remove door assembly.

2-8.

a.

b.

NOTE

Crew doors may be jettisoned for ease of
maintenance instead of removing the
bolt from hinge points.

NOTE

Plates (14) and bolt (11) are only on
doors with hold open latch. Removed
doors must have the helicopter aerial
number stenciled on the inside of the
door if the door will be reinstalled.
Doors are not interchangeable from one
h e l i c o p t e r  t o  a n o t h e r  w i t h o u t
adjustment.

Removal — Door Seals.

Remove blind type rivets from retainer plate.

Remove damaged seal and clean adhesive
residue to bare metal.

c. Wipe area with a clean cloth dampened in
toluene (C 150) and wipe with clean dry cloth.

2-9. Disassembly — Door Assemblies.

a. Removal of crew door latch assembly.

NOTE

Disassemble latch only to the extent
necessary for repair or replacement.

2-3
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1.
2.
3.
4.
5.
6.
7.
8.
9.

Crew Door
passenger Door
Step Cover
Avionics Compartment Door
Forward Transmission Fairing Inspection Door
Transmission Induction Fairing Access Door
Engine Cowl Side Panel
Oil Tank Drain Access Door
Transmission Oil Level Access Door

10.
11.
12.
13.
14.
15.
16.
17.

Engine Oil Filler Cap Access Door
Fuel Tank Filler Cap
Access Panel Structural
Tailboom Inspection Panel Structural
External Power Connector Access Door
Connector Receptacle (Ground)
Inside Panels
Horizontal Stabilizer Panels 206900-544

Figure 2-1. Access Panels, Doors, and Ballast Installation

2-4
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Figure 2-2.  Access Panels and Doors    C

Change 24    2-5
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1.
2.
3.
4.
5.
6.
7.
8.
9.

Horizontal Stabilizer Panels 10.
Engine Oil Filler Cap Access Panel 11.
Engine Cowl Side Panel 12.
Transmission Oil Level Access Door 13.
Forward Transmission Fairing Inspection Door 14.
Crew Door 15.
Passenger Door 16.
Access Panel 17.
Connector Receptacle (Ground)

External Power Connector Access Door
Tailboom Inspection Panel
Transmission Induction Fairing Access Door
Oil Tank Drain Access Door
Tail Rotor Driveshaft Cover
Tailboom V/R Flight Controls Access Cover
Avionics Compartment Door
Step Cover

206704-73

Figure 2-2.1. Access Panels and Doors 
(Sheet 1 of 2)

2-6 Change1
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TM 55-15-20-228-23

Figure 2-2.1. Access Panels and Doors
(Sheet 2)

2-6.1
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1. Striker Housing
2. Screw
3. Shim
4. Striker
5. Stop Screw
6. Lockwire
7. Screw
8. Pin
9. Roller Assembly

10. Rod
11. Bolt

12. Washer
13. Spacer
14. Plata
15. Adapter
16. Pin
17. Cotter Pin
18. Washer
19. Spring
20. Pin
21. Belleville Washer
22. Nut

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Cotter Pin
Jettison Hinge
Spring
Rod
Rod Guide
Crew Jettison Handle
Rod
Crew Door
Passenger Door
Passenger Jettison Handle
Bolt
Hinge 206032-106-1

Figure 2-3. Door Installation (Sheet 1 of 2)

2-6.2 Change 1
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206032-106-2

Figure 2-3. Door Installation (Sheet 2)

2-7
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(1) Remove pin (1, figure 2-4] securing handle
(2) to spindle (3). Remove handle.

(2) R e m o v e  s c r e w s  ( 4 )  f r o m  e s c u t c h e o n
assembly (5). Remove escutcheon assembly and shim
(6).

(3) Remove cotter pin (7), pin (8), and lift out
bellcrank (9) and spindle (3).

(4) Remove pin (10) from bellcrank and pull out
spindle (3).

(5) Remove two screws (11), washers (12), and
remove escutcheon (13), handle (14), and spindle (15).
Remove screw (16) from handle (14) and remove
spindle (15) from handle. Remove retaining ring (32)
and remove handle (14) from escutcheon (13).

(6) Remove seven screws (17) and washers
(18) from support (19).

(7) Pull support (19) clear of door.

(8) Remove cotter pin (20) and pin (21) from rod
(28).

(9) Remove washer (29) from link (22) and
remove link from lever (30).

(10) Release spring (27) and remove rod (28).

(11)  R e m o v e  p i n  ( 2 3 )  a n d  r e m o v e  r o l l e r
assembly (24).

(31 ).

b.

(3) Remove cotter pin (8) and pin (7). Remove
bellcrank (9) and receptacle (10) from inside door.

(4) Remove two screws (28), washers (27), and
remove escutcheon (26), handle (29), and spindle.
Remove screw (30) from handle (29) and remove
spindle (32) from handle. Remove retaining ring (31)
and remove handle (29) from escutcheon (26).

(5) Remove seven screws (16) and washers
(17) from support (15).

(6) Pull support (15) clear of door.

(7) Remove cotter pin (21) and pin (22) from rod
(18).

(8) Remove washer (23) from link (24) and
remove link from lever (25).

(9) Release spring (14) and remove rod (18)

(10)  R e m o v e  p i n  ( 1 9 )  a n d  r e m o v e  r o l l e r
assembly (20).

(11) Remove cotter pin (33), pin (34), and rod
(13).

(12) Lift lever (25) free of support (15).

2 - 1 0 . R e p a i r  o r  R e p l a c e m e n t  —  D o o r
Assemblies.

a. Replace door latch assemblies as follows:
(12) Remove cotter pin (25), pin (26), and rod

13) Lift lever (30) free of support (19).

Removal of passenger door latch assembly.

NOTE

Disassemble latch only to the extent
necessary for repair or replacement.

(1) Loosen screw (5, figure 2-5) and remove
two screws (1). Remove escutcheon (3). Remove
retaining ring (4) and separate handle (2) from
escutcheon (3).

(2)
(11) and

2 -8

Remove guard (6) from door. Knock out pin
pull out spindle (12) from bellcrank (9),

(1) Inspect all parts for obvious damage

NOTE

When replacing door hinge, door must be
fitted to the helicopter to ensure proper
hinge positioning.

(2) Replace all parts that are damaged or
corroded.

b. Repair stud tearout as follows:

(1) Remove strap assembly (1),
blind rivnut (4).

(2) Clean hole to minimum size.

(figure 2-6)

stud (2), and
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Figure 2-6 Repair - Stud Tearout and Door Hinge (Sheet 1 of 3)

2-12 Change 18
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Figure 2-6. Repair — Stud Tearout and Door Hinge (Sheet 2)

2-13
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Figure 2-6. Repair - Stud Tearout and Door Hinge (Sheet 3)

(3) Add one 0.040 x 3 x 3 contour formed alumi-
num doubler centered along strap centerline over stud
location and bond to door.

(4) Install blind rivnut (4).

(5) Install strap assembly (1) and stud (2) into
rivnut.

c. For replacement of door lock angles for the out-
side of the right front door, fabricate (1560-OH-58-100-
1 and -2) from angle material. Deburr and round cor-
ners with 1/8-inch radius (figure 2-8).

d. Repair of door hinge area:

(1) Cracks cannot exceed 0.750 inch above the
upper existing rivet or 0.750 inch below existing rivet or
extend into the centerline of door inner skin hat section.
Stop drill all cracks with No. 40 drill.

(2) Fabricate doubler, figure 2-6, and bend to
match door hat section. Position doubler on door and

locate two holes for existing door hinge rivets centered
about the centerline of doubler. Mark and trim off ex-
cess doubler material. Doubler should not extend over
the door edge or over the crest of hat section. Locate
remaining rivet holes and drill holes in doubler. Sand
door area and mating surface of doubler with 180 grit
sandpaper (C124) and wipe area with clean cloth satu-
rated with Methyl-Ethyl-Ketone (MEK) (C107).

(3) Bond doubler in place, using (C19) adhesive,
install rivets through doubler and door, install door hinge,
and prime and paint as required (reference TM 55-
1500-345-23).

2-11. Repair - Passenger Entrance SCUFF
PLATES. Debond scuff plate and remove the two
forward inboard rivets. Do not remove the two aft
rivets. Cut through the aft section of the scuff plate
at station 96.22 (figure 2-7). Remove the debonded
and damaged scuff plate from the aircraft struc-
ture. Thoroughly clean the scuff plate and any bond-
ing material remaining on the airframe with MEK (C107)

2-14 Change 18
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Figure 2-8. Right Front Door

or abrasive cloth (C45). Reshape the damaged scuff
plate and install on aircraft bonding it with adhesive
(C19) and with as many cherry rivets, (CR 2249-4) as
necessary to retain scuff plate to the airframe.

2-12. Installation — Door Seals.

a. Clean new seal with toluene (C150), abrade with
sandpaper (C123) and clean seal again.

b. Apply adhesive (C10) using fiber brush (C31), to
seal and door frame.

c. Air dry at room temperature for a minimum of one
hour.

d. Press seal firmly into place against door and apply
pressure for a minimum of two hours.

e. Using blind type rivets, install retainer.

2-13. Alternate installation — Door Seals.

a. Clean edge of door with MEK (C107), abrade with
sandpaper (C124) and clean door edge with MEK (C107)
again.

b. Apply adhesive (C10) using fiber bristle brush
(C31 ) to seal and door edge.

c. Press firmly into place on door and apply pressure
for a minimum of two hours.

2-14. Assembly — Door Assembly.

a. Installation of crew door latch assembly.

(1) Position end of lever (30, figure 2-4) in hole in
support (19).

(2) Press pin (21) on Iink (22) into inside arm in
lever (30) and lock in place with washer (29).

2-16 Change 18
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Figure 2-9. Door Vent Locks

2-17
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(3) Insert rod (28) through holes in support (19) (5) Attach rod (13) to outside arm of lever (25)
and attach springs. Align hole in rod with link (22) with pin (34) and cotter pin (33).
and insert pin (21). Lock in place with cotter pin (20).

(6) Align hole in bellcrank (9) with hole in
(4) Position end of roller assembly (24) in rod forward end of rod (13), attach with pin (7) and cotter

with pin (26) and cotter pin (25). attach with seven screws (16) and washers (17).

(6) Align hole in bellcrank (9) with hole forward (8) Install handle (29) into escutcheon (26) and
end of rod (31), attach with pin (8) and cotter pin (7). secure with retaining ring (31). Secure spindle (32) to

handle (29) with screw (30).
(7) Guide support (19) into place in door and

attach with seven screws (17) and washers (18). (9) Guide spindle (32) into lever (25), ensuring
outside arm on lever is up and install escutcheon (26)

(8) Install handle (14) into escutcheon (13) and with two screws (28) and washers (27).
secure with retaining ring (32). Secure spindle (15) to
handle (14) with screw (16). (10) Install receptacle (10).

(11) Install bellcrank (9) to rod (13) with pin (7)

NOTE and cotter pin (8).

To correct fit of handle (2), peel shim (6) (12) Insert spindle (12) in bellcrank (9) and

to move handle inboard or outboard. install pin (11).

(9) Guide spindle (15) into lever (30) ensuring (13) Insert handle (2) through escutcheon (3)

outside arm on lever is up and install escutcheon (13) and install retaining ring (4).

with two screws (11) and washers (12).
(14) Position guard (6) and install assembled

(10) Ensure bellcrank (9) is pointing with large door handle over spindle (12). Align holes and install

square hole down and install spindle (3) and pin (10). attaching screws (1). Tighten screw (5).

(11) Place shim (6) over spindle (3) and guide
through escutcheon assembly (5). Install escutcheon 2-15. Installation — Door Assemblies.
assembly (5) with three screws (4).

(12) Install handle (2) horizontally and install

pin (1) from above.        

b. Installation of passenger door latch assembly

(1) Position end of lever (25, figure 2-5) in hole D o o r  a s s e m b l i e s  a r e  n o t  d i r e c t l y
in support (15). interchangeable from one helicopter to

another. Adjustment is required.
(2) Press pin (22) on link (24) into inside arm in

Iever (25) and lock in place with washer (23).

(3) Insert rod (18) through holes in support (15) a. Position door in hinge fittings
and attach springs. Align hole in rod with link (24)
and insert pin (22). Lock in place with cotter pin (21).

b. Install bolt (11 or 33, figure 2-3), washers (12),
(4) Position end of roller assembly (20) in rod spacer (13), plates (14), belleville washers (21), and

(18) and secure with pin (19). nut (22).

2 - 1 8
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NOTE
Plates (14) and bolt (11) are only on doors
with hold open latch. Ensure that the heli-
copter serial number stenciled on the in-
side of the door matches the serial num-
ber of the helicopter. Matching the door to
the helicopter will ensure a proper fit with
no further adjustment necessary. If a new
door is installed, stencil the serial number
of the helicopter on the inside of the new
door.

c. Torque nut (22) to 15 INCH-POUNDS and
install cotter pin (23).

NOTE
Install crew doors if jettisoned (paragraph
2-32).

2-16. INSTRUMENT PANEL, SHROUD AND
CONSOLE

2-17. Description — Instrument Panel, Shroud and
Console. The instrument panel is mounted on the re-
spective console and contains all instruments for the pilot
and copilot. The instrument panel is mounted by mount-
ing screws located around edge of panel. The instrument
panel is rigidly mounted and no adjustments are re-
quired.

2-18. Cleaning — Instrument Panel, Shroud and
Console.

a. Remove moisture and loose dirt with a clean,
soft cloth.

WARNING

Drycleaning solvent is flammable and its
fumes are toxic. Provide adequate ventila-
tion. Do not use near a flame.

b. Remove grease, fungus, and ground-in dirt
with a clean, lint-free cloth dampened with drycleaning
solvent (C62).

2-19. Inspection — Instrument Panel, Shroud and
Console. Visually inspect panels, shrouds and
consoles for surface scratches, cracks, loose or missing
rivets or mounting screws, wrinkles, warpage, and evi-
dence of corrosion. If a crack in the panel is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.

2-20. Removal — Instrument Panel, Shroud and
Console.

a. Ensure all electrical power if OFF.

b. Disconnect all electrical receptacles and
hoses from instruments.

c. Cover all receptacles and hoses to prevent en-
trance of foreign particles.

d. Cover openings in instruments.

e. Remove mounting hardware from instrument
panel, shroud or console and lift the components from
the helicopter.

2-21. Repair — Instrument Panel, Shroud and Con-
sole.

a. Repair cracks. Refer to TM 1-1500-204-23.

b. Replace loose and missing rivets and mount-
ing screws.

c. Remove corrosion if present. Refer to TM
43-0105.

d. Touch up paint, if damaged or deteriorated,
using primers (C118) A , (C116) C , and lacquers (C91)
A  and (C89 or C90) C  in accordance with TM

55-1500-345-23.

2-22. Installation — Instrument Panel, Shroud and
Console.

a. Position console in place and install mounting
hardware.

b. Position instrument panel on console and
install mounting hardware.

c. Connect electrical receptacles to instruments.
Refer to Chapter 8.

d. Position shrouds as applicable and install
mounting hardware.

2-23. BEAM UPPER CABIN ROOF.

2-24. Description — Beam Upper Cabin Roof. The
beam is installed under the cabin roof between the
bulkheads at station 73.0 and 30.0. The beam is
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constructed of aluminum alloy forgings and extrusions
and provides support for the pylon mount.

2-25. Inspection — Beam Upper Cabin Roof. Inspect
upper beam for loose, sheared or missing rivets, cracks,
and evidence of corrosion. If crack in upper beam is
suspected, refer to TM 1-1520-254-23, Technical Manu-
al Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

2-26. Removal — Beam Upper Cabin Roof. Removal
of upper beam must be accomplished at depot mainte-
nance.

2-27. Repair — Beam Upper Cabin Roof.

a. Repair is limited to replacement of loose,
sheared or missing rivets and removal of corrosion. Re-
fer to TM 1-1500-204-23 and TM 43-0105.

b. Repair of cracks in upper beam must be ac-
complished at depot maintenance.

2-28. JETTISON MECHANISM.

2-29. Description — Jettison Mechanism. The jetti-
son mechanism (details A and B, figure 2-3) consists of
a handle and rod assembly to facilitate emergency exit-
ing of helicopter.

2-30. Inspection — Jettison Mechanism.

a. Inspect handles for cracks or bends. If crack in
handle is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

b. Inspect rods for bends or corrosion.

c. Inspect crew door rods for a minimum of 0.500
inch extension through door hinges.

d. Ensure that handle is properly safetied with
copper lockwire (C98). Refer to figure 2-3, detail D.

2-31. Removal — Jettison Mechanism.

CAUTION

Removal of jettison mechanism rods will
release spring loaded door hinges.

a. Remove cover plates and screws over rear
door units.

b. Remove handles and rods.

2-32. Repair or Replacement — Jettison Mecha-
nism. Replace defective handles and/or rods with ser-
viceable items.

2-33. Installation — Jettison Mechanism (figure
2-3). Install jettison mechanism as follows:

a. Install rods ensuring they engage door hinge.
Ensure crew door rod extends a minimum 0.500 inch
through door hinge.

NOTE
To keep from bending rods, remove in-
spection plates and assist rod tip through
rod guides and door hinge.

In the event stop screw (5) contacts crew
upper jettison rod preventing 0.500 inch
minimum engagement of rod at tower
hinge half, file head of stop screw as re-
quired to obtain minimum engagement.

b. Install handles with bolts, nuts, and washers.

c. Attach rods to handles and lockwire (C98) han-
dle to bulkhead.

2-34. COWLING AND FAIRINGS — ENGINE
AND TRANSMISSION.

2-35. Description — Cowling and Fairings.

a. Cowling and fairings are used to protect and
provide easy maintenance access to engine compart-
ment, intake and exhaust tailpipe areas, and top of main
transmission.

b. Repair patches are to be manufactured of alu-
minum alloy 2024, T3, .032 inch thick, 4 inches by 4
inches for installation on the cowl side panels at the snap
open latches. The cut outs or the latches are to match
drawing for 206-061-805-9. The latch cut outs are to be
in the center of the patch one inch from the bottom edge
of the patch. The patch is to be installed with rivets.

2-36. TRANSMISSION FAIRING AS-
SEMBLY.

2-37. Description — Transmission Fairing Assem-
bly. The transmission fairing is in two sections consist-
ing of forward and induction fairings. Induction section
provides for air intake to the particle separator. On
helicopters, serial number 70-15244 and subsequent,
and helicopters incorporating MWO 55-1520-228-30/9
acrylic plastic inlet plenum inspection windows (10,
figure 2-10) are installed in the induction fairing (2).
These windows make unnecessary the removal of induc-
tion fairing and particle separator for inlet plenum inspec-
tion. Helicopters with MWO 55-1520-228-30/-10
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accomplished will have reverse inlet flow fairings (2, fig-
ure 2-11) over induction fairings. These fairings reduce
the possibility of engine flameout due to snow ingestion.
The OH-58C forward transmission fairing (1) has flame
spray metal coating on part of inner and outer skin. Metal
coating provides conductive surface for APX-100 anten-
na.

2-38. Inspection — Transmission Fairing Assem-
bly.

a. Inspect fairing for cracks, tears, and damage.
If crack in fairing is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-

nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

b. Inspect hinges and fittings for wear, damage,
and serviceability.

c. Inspect windows for abrasions, scratches,
cracks, holes or other damage that impedes visual in-
spection of the inlet plenum or that permits outside air or
material to enter. Refer to TM 1-1500-204-23 for repair.

d. Inspect rubber seal on top and sides of forward
firewall assembly for tears and bond failure.

1. Forward Fairing
2. Induction Fairing
3. Engine Cowl
4. Exhaust Stacks
5. Aft Fairing

6. Cowl Side Panel
7. Fastener
8. Snap-Open Latch
9. Screw

10. Inlet Plenum Inspection Window

Figure 2-10. Engine and Transmission Cowling A
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1. Forward Transmission Fairing
2. Reverse Inlet Flow Fairing
3. induction Fairing
4. Screw
5. Screen
6. Exhaust Stack
7. Engine Cowl
8. Screens
9. Screw

10. Aft Fairing
11. Fastener
12. Cowl Side Panel
13. Snap-Open Latch
14. Access Door
15. Screw
16. Fastener
17. lnfra-Red Shields
18. Access Door

Figure 2-11. Engine and Transmission Cowling 
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NOTE

To prevent access door (6 and 9, Figure
2-1) skin fractures caused by the snap
open latch contacting edge of cutout
when snapping open, latch cutout length
may be extendad by filing 0.188 inch
from aft edge of cutout.

2-39. Removel – Transmission Fairing Assembly
 .

Protect compressor inlet port opening
and governor control rod on left side
when the induction fairing is removed.

NOTE

Reverse inlet flow fairing, if installed,
must be removed before removing either
forward transmission fairing (1, figure
2-10) or induction fairing (2). Forward
fairing (1) must be removed before
removing induction fairing.

a. Loosen fasteners (7) securing the forward
section of fairing (1). Lift fairing from helicopter.

b. Loosen fasteners securing induction fairing
(2).

NOTE

Armor plate may be removed to aid in
removal of fairing.

c. Unlatch access doors (6 and 9, figure 2-1) on
each side of induction fairing and remove screws
attaching induction fairing to roof deck.

d. Remove bleed air lines from particle separator.

e. Unlatch engine cowl panels (6, figure 2-10) to
stain access to internal screws. Remove screws (9)
attaching induction fairing to particle separator and
forward firewall.

TM55-1520-228-23-1

2-40. Removal — Transmission Fairing Assembly

a.

NOTE

Reverse inlet flow fairing (2, figure
2-11), if installed, must be removed
before removing either forward
transmission fairing (1) or induction
fairing (3). Forward transmission fairing
must be removed before induction
fairing is removed.

Unlatch access doors (6 and 9, figure 2-2) to
remove bolt attaching lower edge of reverse inlet flow
fairing (2, figure 2-11) to induction fairing (3).

b. Loosen fastener, remove attaching bolts and
screws. Remove reverse inlet flow fairing (2).

c. Open forward fairing inspection doors (6,
figure 2-2). Disconnect glideslope and APX-100
antenna cables inside doors. Refer to TM 11-1520-
228-20-1.

d. Loosen fasteners (16, figure 2-11) and remove
forward transmission fairing (1).

NOTE

Protect compressor inlet port opening
and governor control rod on left side
when induction fairing (3) is removed.

e. Loosen fasteners securing induction fairing (3).

NOTE

Armor plate may be removed to aid in
removal of induction fairing.

f. Unlatch access doors (14) on each side of
induction fairing and remove screws attaching fairing
to top of deck.

g. Remove bleed air lines from particle separator.

h. Unlatch engine cowl side panels (7, figure 2-2)
to gain access to screws inside. Remove screws
attaching the particle separator to the forward
firewall which is part of induction fairing on forward
firewall.

i. Remove induction fairing (3, figure 2-11).

2-23
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2-41. Repair — Transmission Fairing Assembly. A
Refer to TM 1-1500-204-23 for repair.

2-42. Repair — Transmission Fairing Assembly C
(figure 2-12).

a. Repair areas that are not flame-spray meta-
lized using standard repair methods. Refer to TM
1-1500-204-23.

NOTE
Remove minimum amount of flame-spray
metalized surface necessary to accom-
plish repairs.

b. Repair edges, fastener attachment areas, and
door hinge areas of flame-spray metalized surfaces as
follows:

(1) Use 80 grit sandpaper (C123) to remove
metalized coating, if required in repair area.

(2) Use standard repair procedures.

c. Repair other flame-spray metalized areas, if
authorized by engineering.

2-43. Installation — Transmission Fairing Assem-
bly.

CAUTION

Exercise care to prevent damage to the
rubber seal on forward firewall during
installation of induction fairing assembly.

a. Position induction fairing assembly on forward
firewall and align mounting holes.

b. Install screws securing fairing to roof deck.

c. Install bleed air lines on particle separator.

d. Install screws securing particle separator to
forward firewall.

e. Tighten fasteners on fairing.

f. Position forward section in place and tighten
fasteners to secure fairing. If reverse inlet flow fairing is
to be installed at this time, do not tighten fastener at top
edge of forward transmission fairing, adjacent to main
rotor mast opening.

g. Connect glideslope and APX-100 antenna
cables inside inspection door (5, figure 2-2) on forward
fairing. Refer to TM 11-1520-228-20-1. C .

h. Install reverse inlet flow fairing (2, figure 2-11),
if required. Place fairing (2) over forward transmission
fairing (1). Tighten fastener and install three bolts and five
screws. Install bolt on bottom edge through open access
door (14) of induction fairing (3).

2-44. ENGINE COWLING.

2-45. Description — Engine Cowling. The engine
cowling (3, figure 2-10 A ) (7, figure 2-11 C ) is
constructed of aluminum alloy and is removable for en-
gine change. Cowling access panels are provided with
snap-open fasteners which permit inspection without re-
moving the cover unit.

2-46. Inspection — Engine Cowling. Inspect engine
cowling for cracks, dents, and damage. If crack in engine
cowling is suspected, refer to TM 1-1520-254-23, Tech-
nical Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

2-47. Removal — Engine Cowling.

a. Remove four screws and unlatch four fasten-
ers attaching upper cowling (3, figure 2-10 A ) (7, figure
2-11 C ) to forward and aft firewalls.

b. Open cowling side panels (6, figure 2-10 A )
(12, figure 2-11 C ) and disconnect anticollision light
electrical lead.

c. Disconnect engine oil vent hose from right side
engine exhaust stack.

d. Remove nuts from exhaust stack clamps and
exhaust stacks (4, figure 2-10 A ) (6, figure 2-11 C )
from engine exhaust collectors.

e. Remove engine cowling (3, figure 2-10 A ) (7,
figure 2-11 C ) from helicopter and exhaust stacks (4,
figure 2-10 A ) (6, figure 2-11 C ) from cowling openings
at the same time.

2-48. Repair — Engine Cowling.

a. Sheet metal repair will be accomplished as
outlined in TM 1-1500-204-23.
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Figure 2-12. Forward Fairing Repair    
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b. Repair engine cowling side panel screens (8,
figure 2-11) with aluminum alloy sheet (23, table 2-1).
Make hole pattern to match existing screen. C

c. Upper engine cowling assemblies P/N
206-061-804-63 with deteriorated royalite on screen as-
semblies, P/N 206-062-817-1, will be repaired as follows:

(1) Remove screen assemblies from cowling
and remove deteriorated layer of royalite from screen.

(2) Fabricate doubler the same size as screen
O.D. from 300 series, 1/2 hard stainless steel, .025 x 5/8
inch.

(3) Reinstall screen and doubler to cowling,
picking up original holes, with 3/32” MS20426AD rivets.
Install rivets wet with zinc chromate primer.

2-49. Installation — Engine Cowling.

a. Position engine exhaust stacks (4, figure 2-10
A ) (6, figure 2-11 C ) in engine cowling (3, figure 2-10
A ) (7, figure 2-11 C ) openings and place both on heli-

copter.

b. Position cowling (3, figure 2-10 A ) (7, figure
2-11 C ) on forward and aft firewalls and install four
screws and latch four fasteners attaching upper cowling
(3, figure 2-10 A ) (7, figure 2-11 C ) to firewalls.

c. Install engine exhaust stacks (4, figure 2-10
A ) (6, figure 2-11 C ) on engine exhaust collector. Refer

to paragraph 4-61.

d. Connect anticollision light electrical lead.

e. Close and fasten engine cowl side panels (6,
figure 2-10 A ) (12, figure 2-11 C ).

2-50. Rework — Engine Cowling (AVIM). OH-58A/C
aircraft with the IR suppressor stacks may require the
following rework:

WARNING

Remove Cowl prior to trimming of exhaust
cutouts to preclude foreign materials from
falling into the engine exhaust collectors.
Keep exhaust collector openings covered
to the maximum extent possible.

a. Remove engine cowling (paragraph 2-47) and
exhaust cones (paragraph 4-58). Retain the attaching
hardware for reinstallation.

b. Temporarily reinstall and fasten down the en-
gine cowling, insert from the top and position replace-
ment suppressor stacks on engine exhaust collector.

Note any areas of interference between the stack sides
and exhaust port cutouts in the engine upper cowl and
compress stack insulation. Locally remove material from
the cowl exhaust port cutouts as required to provide a
minimum of 0.032 inch clearance in all areas.

c. If cowl exhaust cutouts require material remov-
al to provide required clearance, determine if cutout sup-
port doubler width is decreased to less than 0.250 inch
width and/or if doubler attach rivets have less than 0.140
inch edge distance. Less than 0.140 inch rivet edge dis-
tance necessitates additional trimming to remove the
rivet hole. Doubler width of less than 0.250 inch in any
area necessitates removal of the doubler and fabrication
of a new doubler 0.500 inch wide to reinforce the new
shape cutout. The new doubler to be fabricated from
0.032 inch aluminum sheet, QQ-A-250/5, and attached
with MS20470AD3-4 rivets. Apply primer (C116), to re-
worked areas as required.

d. Reinstall engine cowling (paragraph 2-49) and
exhaust stacks (paragraph 4-61).

2-51. DRIP PAN AND FRAME ASSEMBLY.

2-52. Description — Drip Pan and Frame Assem-
bly. The frame and drip pan are installed aft of the en-
gine pan and provide mounting surfaces for the oil cooler
and two drive shaft hangers. The frame is constructed of
aluminum honeycomb core and aluminum facings with
two ply fiberglass edging. Refer to paragraph NO TAG
for drip pan drain installation.

2-53. Inspection — Drip Pan and Frame Assembly.

a. Inspect for loose, sheared, or missing rivets,
evidence of corrosion and security.

b. Inspect honeycomb frame assembly for dela-
mination, punctures, dents, cracks, buckles, and other
damage. If damage is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

2-54. Repair — Drip Pan and Frame Assembly. Refer
to paragraph 2-172 and TM 1-1500-204-23 for repairs.

2-55. PASSIVE DEFENSE. A

2-56. Description — Passive Defense. A Two
pieces of armor plate are located in the forward section
of the engine compartment for protection of the engine
compressor section. These are mounted on the forward
firewalls, one on each side of the engine compressor.
Refer to paragraph 2-124 for additional armor panel in-
formation.
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2-57. Inspection — Passive Defense. A

a. Inspect armor plates for security of mounting.

b. Inspect for damage resulting from enemy fire.
Replace Armor plate.

2-58. Removal — Passive Defense. A

a. Open engine cowling (7, figure 2-1) on side
requiring armor plate.

b. At forward firewall remove two nuts, washers,
and screws attaching plate to firewall stiffener.

c. Remove two nuts, washers, and screws at-
taching two brace assemblies to firewall support. Re-
move armor plate assembly.

2-59. Disassembly — Passive Defense. A Armor
plate is removed from angle and brace assemblies by
removing two nuts and washers at each brace assembly.

2-60. Repair or Replacement — Passive Defense.
A Repair is limited to replacement with like serviceable

item.

2-61. Reassembly — Passive Defense. A Position
brace assembly on serviceable armor plate and secure
with two nuts and washers on each brace assembly.

2-62. Installation — Passive Defense. A

a. Position armor plate assembly in firewall
mounting supports.

b. Install two screws, washers, and nuts securing
brace assemblies to firewall support.

c. Where armor plate assembly seats in firewall
support install two screws, washers, and nuts. Close
engine cowling.

2-63. AFT FAIRING.

2-64. Description — Aft Fairing. The aft fairing (5, fig-
ure 2-10 A ) (10, figure 2-11 C ) encloses the oil cooler,
oil cooler blower tan, and the oil tank.

2-65. Inspection — Aft Fairing.

a. Inspect for cracks dents and damage. Refer to
TM 1-1520-254-23, Technical Manual Aviation Unit
Maintenance (AVUM) and Aviation Intermediate Mainte-
nance (AVIM) Manual Nondestructive Inspection Proce-
dures for OH-58 Helicopter Series.

b. Inspect for interference with the tail rotor drive-
shaft coupling disc. If interference with coupling disc is
present, refer to AVIM maintenance for repair.

2-66. Removal — Aft Fairing. A Unlock fasteners (7,
figure 2-10) attaching aft fairing to firewall and remove aft
fairing (5) from helicopter.

2-67. Removal — Aft Fairing. C

a. Remove aft screw (10, figure 2-11) and unlock
fasteners (11).

b. Remove aft fairing (10).

2-68. Repair — Fairing. To prevent damage to aft fair-
ing by tubing, cut out honeycomb as shown in figure
2-12.1. Fill edges of cut out with two part EA934 as
shown. Reference TM 1-1500-204-23 for additional re-
pair.

2-69. Installation — Aft Fairing. A

a. Position aft fairing assembly to aft firewall and
align mounting holes.

b. Install and lock three turnlock fasteners secur-
ing aft fairing to aft firewall and tighten.

2-70. Installation — Aft Fairing. C

a. Position aft fairing (10, figure 2-11) to aft fire-
wall. Align mounting holes.

b. Close fasteners (11) and install screws (9).

2-71. ACCESS DOORS AND PANELS.

2-72. Description — Access Doors and Panels. Ac-
cess doors and panels consist of the avionics compart-
ment door, external power receptacle door and inspec-
tion plates for access to and maintenance of
components.

NOTE

Panels secured by screws or bolts are
considered structural and will be in place
for jacking, hoisting, towing, and flight.
Panels that are cracked, bent, or having
enlarged fastener holes will be replaced.
Structural panels will be installed with all
fasteners in place.

2-73. AVIONICS COMPARTMENT DOOR.

2-74. Description — Avionics Compartment
Door. The avionics door (4, figure 2-1 A ) (4, figure
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Figure 2-12.1. AFT Fairing Repair

2-2 C  2-12.1 CS ) is on left side aft of the cabin doors
and provides ready access to the battery and avionics
equipment. This door is secured by two push type
latches. Push inboard on two latches to release door.

2-75. Inspection — Avionics Compartment Door.

a. Inspect door for damage, cracks, and wear. If
crack in door is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

b. Inspect hinges and latches for wear, damage,
and serviceability.

c. Inspect quick release pins (18, Figure 2-2.1
CS ) for wear, damage, and serviceability.

2-76. Removal — Avionics Compartment Door. A
C Open door and remove screws, washers, and nuts

from hinge points; remove door.

2-76.1 Removal — Avionics Compartment Door.
CS Open door (16, Figure 2-2.1). Remove quick re-

lease pin (18) from devises (20) and hinge (19). Discon-
nect snap hook (21) from mount plate. Remove door
(16).

2-77. Repair — Avionics Compartment Door. Repair
will be accomplished according to procedures outlined in
TM 1-1500-204-23 (Series).

2-78. Installation — Avionics Compartment
Door. A  C  Position door in hinges and install screws,
washers, nuts.
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2-781. Installation - Avionics Compartment Door. CS
Position hinges (19, Figure 2-2.1) in devises (20). Install
quick release pins (18) through devises (20) and hinge
(19).  Connect snap hook (21) to mounting plate. Close
and latch door (16).

2-79. EXTERNAL POWER RECEPTACLE ACCESS
DOOR.  Inspect external power receptacle access door
(14, Figure 2-1 A  ) (14, Figure 2-21 C ) for locking,
security, and damage.

NOTE
Panels secured by screws or bolts
are considered structural and will be
In place for Jacking,  hoisting,
towing, and flight Panels that are
bent, cracked, or have enlarged
fastener holes will be replaced.
Structural panels will be Installed
with all fasteners in place.

2-80. INSPECTION PANELS.  Inspection panels
(refer to Figure 2-1 0, A  and 2-2 1 C  ), secured with
screws or fasteners, are provided for inspection and
maintenance of the helicopter.

2-81. Removal - Inspection Panels.  Remove screws
attaching panels to structures.

2-82. Installation - Inspection Panels.  Position in-
spection panel in opening and install screws to attach
panel to structure.

CAUTION
• Use of excessive length screws may
cause damage to Internal
components or parts of the helicopter
structure.  Ensure that only specified
size screws are used.

• To avoid machine screw damage to
tall rotor connecting link, do not
reinstall screw which secures the
center post cover assembly (and
cover) at water line 37.55 (third screw
up from bottom left side of center
post).

To prevent inadvertent future installation of screw, nut
plate should be removed and a 1/2 inch square of 0.023
inch thick aluminum bonded over exterior of holes with
adhesive (C19).  On OH-58C aircraft the lower left screw
hole has been eliminated from the heater duct on the
center post to prevent inadvertent installation of screw in
thislocation.

2-83. CREW AND PASSENGER SEATS.

2-84. PILOT AND COPILOT SEATS.

2-5. Description - Pilot and Copilot Seats. The pilot
and copilot seats are constructed of tubing and raschel
knit material.  Each seat is equipped with back cushions,
safety belts, shoulder harness, and inertial reel and
strap.

2-86. Inspection - Pilot and Copilot Seats.

a. Inspect seat netting.

(1) Deterioration ao discoloration which
indicates a strength decrease to the point where it affects
integrity of the seat(s) is not allowed.

(2) Tears, cuts, or holes greater than one inch
in length or diameter are not allowed.
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b. Inspect cushions for tears and fraying. Comfort
is the determining factor for replacement of the seatback
cushions.

c. Inspect raschel seat covers for installation
date, markings and service life criteria. Refer to TM
1-1500-204-23.

2-87. Removal — Pilot and Copilot Seats. Remove
screws, washers and nuts securing seat bottom (21, fig-
ure 2-13) to supports.

2-88. Repair — Pilot and Copilot Seats.

a. Tears, cuts or holes less than 1.000 inch in
length or diameter in netting may be repaired by a darn-
ing procedure which picks up at least 0.250 inch of good
material adjacent to or surrounding the cut, tear or hole.
While mending, the thread tension should be maintained
so as to produce a mend which disturbs as little as pos-
sible the natural lines of the seat netting adjacent to the
mend. Type 1 thread (C149) or equivalent is used for
repairs, This should be used only as a temporary repair,
until new raschel covers can be installed.

b. Replace raschel kit seat covers as follows:

NOTE
Utilize seat cover manufacturer’s installa-
tion instructions, if provided.

(1) Remove nylon cord securing bottom seat
cover. Remove cover from seat support.

CAUTION

Additional pull cords may be used. Use
tools with smooth jaws for clamping
cords. Serrated jaws will damage the cord.
Do not usesafety wire. Damage can result
to the grommets. Contact between metal
reinforced area of the cover and the seat
frame (bottom area of seat) is not cause
for rejection if the reinforced area is in-
board of tube center.

(2) Install cover on seat support and secure
with new nylon cord laced through reinforcing eyes.
Tighten to desired tension.

(3) The seat shall not deflect more than 2.000
inches with a load of approximately 166 pounds acting
downward and uniformly distributed over the top panel.
This may be accomplished by using an occupant, shot
bags, or other high density material. Care should be tak-
en when using shot bags or other high density material
to place them in such a manner as to represent an occu-
pant.

NOTE
Raschel covers may stretch after initial
installation. Seat cover tension must be
maintained to ensure support for occu-
pant.

2-89. Installation — Pilot and Copilot Seats.

a. Install seatback cushions (23, figure 2-13) by
mating snap fasteners with fasteners on seatback sup-
port.

b. Install seat bottom (21) on seat support with
screws and washers.

c. Refer to figure 2-31 for honeycomb panel re-
pair.

2-90. PASSENGER SEATS.

2-91. Description — Passenger Seats. The passen-
ger seats are constructed of aluminum honeycomb pan-
els and form an integral part of the airframe. The center
panel of the seat back is removable to gain access to the
fuel cell. Seats are equipped with shoulder harness,
safety belts and cushions. Seating is provided for two
passengers or without seats, space is provided for cargo.

WARNING

If helicopter is to be flown with passenger
seat belts removed, passenger seat and
back cushions must be removed.

2-92. Inspection — Passenger Seats.

a. Inspect panels for cracks, dents and damage.
If crack in panel is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

b. Inspect cushions for cleanliness, tears, fraying
and loose or damaged fabric or metal fasteners.

c. Inspect cushion restraining loops, tabs and
safety ties for proper installation, condition and security.
Ensure seat belts are through loops and safety tied with
nylon cord through slot in end fitting.

d. Inspect tape fastener on cushion support
structure for damage, cleanliness and security. Fastener
tape which fails to hold cushion in position should be
replaced.

e. Cushions with damaged or worn tape fasten-
ers, restraining loops or tabs should be replaced.
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Figure 2-13. Seats and Restraint Installation
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2-93. Removal — Passenger Seats.

a. Remove seat cushions (1, figure 2-13) as fol-
lows:

(1) Remove nylon cord safety ties from re-
straining loops and seat belt and fittings.

(2) Lift cushion to release fabric and metal fas-
teners.

(3) Slide restraining loops off of the seat belts
and remove cushion.

b. Remove back cushion (4) as follows:

(1) Remove nylon cord safety ties from re-
straining loops on the bottom of cushion and the seat belt
end fittings.

(2) Remove screws and washers which se-
cure tabs on top of cushion to the bulkhead.

(3) Pull cushion to release snap and fabric fas-
teners.

(4) Slide restraining loops off of the seat belts
and remove cushion.

2-94. Repair — Passenger Seats.

a. Honeycomb panel repair is accomplished as
outlined in paragraphs 2-179 and 2-184.

b. Seat cushion repairs. Refer to TM
1-1500-204-23 for repair.

c. Remove damaged/worn tape fasteners from
seat structure.

(1) Using a blunt scraper (plastic or wood)
work edge of tape fastener loose and pull tape fastener
from seat structure.

(2) Remove adhesive residue using cheese-
cloth (C37) dampened with toluene (C150).

(3) Cut tape, fastener, hook (C140) or tape fas-
tener, pile (C141) to length; either item may be installed
on seat structure as required for the cushion. Apply adhe-
sive (C12) following directions on container and press
tape fastener, hook or pile into position. Refer to figure
2-15.

(4) Allow adhesive to cure before engaging
tape fasteners.

d. Seat belt anchor damage repair and preven-
tion. Repair any negligible honeycomb panel damage
per directions in paragraph 2-179. To prevent further
damage from seat belt anchor fittings, add doublers to
areas subject to damage (figure 2-16).

(1) Fabricate doublers (two required) from
0.040 inch thickness type 302 stainless steel, to approxi-
mate size 2.0 x 1.8 inches.

(2) Form doublers to shape of top of seat panel
(figure 2-16).

(3) Clean up areas where doublers will be
installed. Bond doublers in place, using adhesive (C19).

2-95. Installation — Passenger Seats.

NOTE

Inspect cushion and corresponding at-
tachment on the aircraft to ascertain that
the fastener hook is installed in one loca-
tion and the fastener pile in the other. Ei-
ther hook or pile may be installed in any
location. The installation must be such
that a hook and pile mate at each fastener
location. If necessary replace seat fasten-
ers. Refer to paragraph 2-94.

a. Position seat and back panels and secure in
place with screws and washers.

b. Install seat cushion (1).

(1) Feed seat belts through loops on corners of
cushion.

(2) Position cushion and secure metal and fab-
ric fasteners.
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NOTE

Ensure seat belts are through restraining
loops of both seat and back cushions be-
fore installing safety ties. Safety ties are
required in four places.

(3) Install new nylon cord (C48) safety ties cut
to a length of 15 inches. Sear ends and feed cord through
both loops (one from seat and one from back cushions)
and slot in seat belt end fitting. Tie in a square knot, tie
an additional overhand knot in each end and pull down
against square knot.

c. Install back cushion (4).

(1) Position cushion and install screws with
washers through grommets in tabs on back of cushion to
bulkhead. Refer to figure 2-15.

(2) Feed seat belts through respective re-
straining loops on bottom of cushion.

(3) Fasten metal and fabric fasteners.

(4) Install safety ties. Refer to step (3) for seat
cushion installation.

2-96. RESTRAINT EQUIPMENT.

WARNING

Cotton restraint equipment is not autho-
rized.

2-97. Description — Restraint Equipment. The crew
and passenger restraint systems consist of shoulder har-
ness and safety belts for each location. In addition, each
pilots shoulder harness is connected to an inertia reel by
a webbed strap.

2-98. SEAT BELTS.

2-99. Description — Seat Belts. Seat belts for pilot,
copilot, and two passengers are secured to seat struc-
ture at each position.

2-100. Inspection — Seat Belts.

a. Inspect belts for cuts, fraying and loose stitch-
ing and for buckle condition. Ensure that doublers (item
10, figure 2-14) are bonded adjacent to the four seat belt
hinge supports. Refer to TM 1-1500-204-23.

b. Check to ensure correct installation of webbing
retarder spring. Refer to TM 1-1500-204-23.

c. Inspect ends of upper and lower seat belt sup-
port assemblies P/N 206-032-153-3 and 206-032-153-1
for evidence of proper crimping. If seat belt support as-
sembly crimps appear insufficient to keep pins captive,
apply adhesive (C12) or equivalent to the end of the seat
belt support assemblies so as to retain hinge pins while
maintaining hinge movement.

2-101. Removal — Seat Belts.

WARNING

If helicopter is to be flown with passenger
seat belts removed, passenger seat and
back cushions must be removed.

a. Removal — aft seat belts (passengers).

(1) Remove nylon cord safety ties from seat
belt end fittings.

(2) Remove bolts (5, figure 2-13), washers
(16), and nuts (6) at attach fitting.

(3) Slide belt end fitting from cushion retainer
loops and remove belt (2).



b. Removal - forward belts (pilot or copilot).

(1) Remove nut (2, figure 2-14), washer
b o l t  ( 6 ) .

(2) Remove
support fitting (9).

( 3 )  R e m
remove seat belt.

nut (8) from bolt (6) on

bolt (6) with washer

(3),

bulkhead

(3) and

2-102. Installation - Seat Belts. 

WARNINGS

Seat belt end fittings must be through
seat and back cushion retainer loops
The loops must be secured to the end
fitting with a nylon cord safety tie.

a.    Installation -  aft seat belts (passenger).

(1) Position belts so release latch lever
shown on figure 2-13.

is as

TM55-1520-228-23-1
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Figure 2-14. Crew end Passenger Seat Belt Installation (Sheet 1 of 2)
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Figure 2-14. Crew and Passenger Seat Belt Installation (Sheet 2)
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Figure 2-15. Fastener Tape Location
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(RIGHT SIDE INSTALLATION SHOWN; LEFT SIDE INSTALLATION SIMILAR)
206070-304

Figure 2-16. Installation of Doubler to Passenger Seat Panel
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(2) Slide seat belt end fitting through seat and
back cushion retainers.

(3) Insert bolt (5) through stationary fitting
(from the outboard side), mount seat belt end fitting,
place washer (16) on bolt and secure with nut (6).

(4) Secure seat and back cushion retainer loops
to seat belt end fittings, use new nylon cord (C48)
safety ties cut to a length of 15 inches, sear ends.
Feed cord through both loops and slot in end fitting.
Tie cord in a square knot, put an additional overhand
knot in each end of cord, slide down against square
knot, and pull tight.

b. Installation — forward seat belts (pilot or
copilot).

(1) Position belts so release latch lever is as
shown on figure 2-13.

(2) Install bolt (6, figure 2-14) through support
(7) and belt end fitting (1). Install washer (3) and
secure with nut (2).

(3) Secure belt to bulkhead support fitting by
installed bolt (6) through support (9) belt end
assembly (1). Install washer (3) and secure with nut
(8).

2-103. SHOULDER HARNESS.

2-104. Description — Shoulder Harness. Web
type shoulder harness is provided for each crew
member and passenger seat. The forward harness
attaches to an inertia reel and passenger harness is
secured to a support assembly.

2-105. Inspection — Shoulder Harness.

Inspect strap for cuts, fraying and loose
stitching and buckle condition. Refer to TM 55-1500-
204-25/1.

b. Check to ensure correct installation of webbing
retarder spring. Refer to TM 55-1500-204-25/1.

c.    Place manual control handle in AUTO position
Disconnect shoulder harness from real webbing
attach spring scale to end of reel webbing and, while
watching scale, slowly pull length of webbing out of
inertia reel.  The tension indicated should be not less
than 2 initially nor more than 6 pounds when the
f ina l  inc rement  i s  pu l led  ou t  o f  the  ree l

2-106. Removal – Shoulder Harness.

a. Remove aft shoulder harness (3, figure 2-13),
by removing soundproof blanket and remove screw,
washer, and nut securing harness to support
assembly.

b. Remove forward shoulder harness (24) by
removing bolt (8), washer (7), and nut (6) attaching
harness to inertia reel strap assembly (9).

2-107. Installation – Shoulder Harness.

a. Install aft shoulder harness (3, figure 2-13) at
support assembly with screw, washer, and nut and
install soundproof blanket.

b. Install forward shoulder harness (24) over seat
support assembly and secure with bolt (8), washer (7),
and nut (6) to inertia reel strap (9).

2-108. INERTIA REEL.

2-109. Description — Inertia Reel. An inertia
reel, with a manually operated control handle, is
incorporated on copilot and pilot seats. The inertia
reel is a mechanical restraining device designed to
hold pilot in a normal seated position during any
maneuver which would tend to pitch the pilot
forward. Each reel is connected to a shoulder harness
with a web strap. An automatic locking mechanism, a
webbing roller, and a manual control are incorporated
in each unit.

2-110. Inspection — Inertia Reel.

a. Inspect reel assembly (10, figure 2-13) for
cracks and damage to housing.

b. Inspect shoulder harness for security of
attachment to seat and to reel webbing. Inspect
inertia reel for security and attachment to floor
structure.

d. Cycle control handle from AUTO to MANUAL
several times as the reel webbing is being reeled in
and out. The reel shall positively lock and hold each
time the handle is moved to MANUAL.

2-111. Removal – Inertia Reel.

a. Remove forward panels to gain access.
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b. Disconnect control assembly (17, figure 2-13)
from seat.

c. Remove bolt (8), washer (7), and nut (6),
attaching shoulder harness (24) to strap assembly (9).

d. Remove screws (11 and 12), washers (13), and
nuts (14), securing reel assembly (10) to airframe.

2-112. Repair - Inertia Reel.  Replace if inertia
reel fails inspection.

2-113. Installation - Inertia R e e l .

a. Secure reel assembly (10, f igure 2-13) to
airframe with screws (11 and 12), washers (13), and
nuts (14). Secure control assembly (17) to reel
assembly (10) and Iockwire (C95) knurled nut.

b, Install shoulder harness (24) to strap assembly
(9) with screw (8), washer (7), and nut (6).

c. Secure control assembly (17) to seat with
screw (18), washer (19), and Iockwire (C95) knurled
nut.

d. Install forward seat panels.

2-114. INERTIAL REEL STRAP.

2 - 1 1 5 .
strap is
harness.

2 - 1 1 6 .

Description - Inertia Reel Strap. A web
used to connect inertia reel to shoulder

Inspection - Inertia Reel Strap.

If strap is dirty, do not attempt to clean.
Even soap and water cleaning will lower
strength and damage beyond repair.

a. Inspect strap for broken or frayed stitching and
cuts, especially where strap is retained in main shaft.
Refer to TM 55-1500-204-25/1.

b, Inspect for end fitting (2, figure 2-17) wear;
hole in end fitting shall measure 0.265 to 0.270
inch.

2-117. Removal — Inertia Reel Strap.

a. Remove access tab (4, figure 2-17) from spring
shield (3) on power spring end of inertia reel
assembly.

The power spring exerts a strong turning
force on the main shaft. Care must be
taken to prevent shaft from disengaging
hex wench and winding in rapidly.

b. Fully extend strap (5) and retain in extended
position by inserting a 7/32 hex wench through
access into mainshaft socket. (See view A-A.)

 a. Push end of strap (5), in direction of arrow,
(detail A), through slot in main shaft so that strap
retaining insert (6) is loosened.

NOTE

Observe method of retaining strap in
main shaft slot with strap retaining
insert.

d. Remove strap retaining insert (6) and withdraw
strap (5) from inertia reel (1).

e. Place strap retaining insert (6) into slot in main
shaft so that main shaft will lock against insert.
Remove hex wrench.

2-118. Installation - Inertia Reel Strap.

a. Insert 7/32 hex wrench through access into
main shaft socket, Relieve force on and remove strap
retaining insert (6, figure 2-17).

The power spring exerts a strong turning
force on the main shaft. Care must be
taken to prevent shaft from disengaging
hex wrench and winding in rapidly.

b. Insert strap (5) through slot in main shaft and
lock in place with strap retaining insert (6). (See detail
A, figure 2-17).

2 - 3 8



T M 5 5 - 1 5 2 0 - 2 2 8 - 2 3-1

Figure 2-17. Inertia Reel Strap Assembly Installation
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NOTE

Install insert on single groove side of
shaft.

c. Remove hex wrench and reinstall access tab
(4) in spring shield (3).

2-119. FRAME ASSEMBLY.
Refer to paragraph 2-83.

2-120. Inspection — Frame Assembly. Inspect pilots
and copilots seat frame assembly for cracks, breaks, and
security of mounting. No cracks are permitted.

2-121. Removal — Frame Assembly. Remove screws
(20, figure 2-13) and washers (19). Remove frame as-
sembly.

2-122. Repair — Frame Assembly. Repair is limited to
replacement of parts not meeting inspection require-
ments.

2-123. Installation — Frame Assembly. Position
frame assembly to floor and install washers (19) and
screws (20).

2-124. ARMOR PANELS.

2-125. Description — Armor Panels. The crew is pro-
tected against enemy fire by armor panels. The panels
are bolted in place on the outboard and back sides of
each seat and under each seat support. The outboard
section is hinged at the rear for easy entry to and exit from
the helicopter. A latch is provided to keep this panel in
proper position during flight.

NOTE

On helicopters S/N 72-21070 and subse-
quent, and helicopters incorporating
MWO 55-1520-228-30-16, an improved pi-
lots seat armor panel installation is incor-
porated to improve the crash-worthiness
of the pilots seat.

2-126. Inspection — Armor Panels.

WARNING

Armor panel can interfere with collective
control if latch is excessively worn or
loose.

a. Inspect all panels for security of attachment.
Ensure latch pins extend into fitting a minimum of 0.250
inch below outboard edge of hole.

b. Visually inspect each panel for surface dam-
age:

(1) Evidence of a hit by any ballistic projectile
requires replacement of panel.

(2) Visible cracks longer than 0.250 inch are
not acceptable.

(3) Small chips, not more than 0.250 inch di-
ameter, at edges of ceramic faces of panel are accept-
able and do not require repair.

(4) Damage that results in loose nylon cloth
shield and/or loose neoprene rubber edge moulding
mark loose areas for rebonding.

(5) Check delamination between non-metallic
backing and ceramic facing.

2-127. Removal (Temporary) — Armor Panels.

a. Remove bolts (16, figure 2-18) and washers
(4) on each armor seat back panel (17). Remove panels.

CAUTION

The OH-58 series armor panels consist of
a Fiberglass
 backing bonded to a ceram-
ic (boron carbide) covered with a Nylon
Spall Shield. This ceramic is a very fragile
material.

When removing these panels, handle with
care and do not drop. Store on the panel
edge after removal.

Stencil the following caution note on the
backing side of all OH-58 series aircraft
ceramic armor panels after these panels
have been painted with low reflective
black CARC paint (MIL-C-46168, Type II,
Fed Std 595, color no. 37875).

Ceramic armor is fragile. Handle with care.
Do not drop. When removed store on pan-
el’s edge.

Stencil the caution note with white CARC
paint (MIL-C-46168, Type II, Fed Std 595,
color no. 37875). The size of the letters
shall be 1/4 inch high.

b. Remove screws (1) and washers (2) which at-
tach armor plate hinge to airframe or remove screws (3),
washers (4), and nuts (5) which attach hinge (6) to armor
plate on each armor panel (14). Before removing panels,
refer to the caution note cited above under paragraph
2-127a. Reinstall screws (1) and washers (2) which at-
tach armor plate hinges to airframe.

c. Remove seats. Refer to paragraph 2-87.
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d. Remove honeycomb structure plates under
seats. Remove screws (18) and (7) and washers (2), and
remove armor panels from underside of structure plates.

WARNING

Ensure Weight and Balance Records are
updated to show true helicopter configu-
ration when changes are made to the ar-
mor installation. In some cases, with ar-
mor removed, ballast will have to be added
to maintain CG within limits to meet mis-
sion requirements.

2-128. Removal (Permanent) — Armor Panels. Crew
left and right armor side panels, seat back armor panels,
compressor armor, may be removed at the discretion of
the unit commander. Applicable weight and balance
changes shall be made to the helicopter Weight and
Balance Records. Removed armor will be added to the
helicopter inventory record.
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Figure 2-18. Pilot and Copilot Armor Installation
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2-129. Cleaning — Armor Panels. Clean armor panels
with drycleaning solvent (C62). Wipe dry with dry clean
cloth.

2-130. Repair or Replacement — Armor PaneIs.

a. Repair is limited to replacement of any panel not
meeting inspection criteria outlined in paragraph 2-126.

b. Rebond loose nylon cloth shield or neoprene rub-
ber edge moulding with adhesive (C17.1).

2-131. Installation — Armor Panels.

a. Position seat back panels (17, figure 2-18) in place
and install bolts (16) and washers (4).

b. Position armor panels (14) in airframe and install
screws (1) and washers (2).

c. Install armor seat panels (19) to structure plates
with screws (18 and 7) and washers (2). Install struc-
ture plates to airframe.

d. Install seats. Refer to paragraph 2-89.

2-132. WINDSHIELDS AND WINDOWS.

2-133. Description —Windshields and Windows. The
windshield, door windows, and lower windows are con-
structed of acrylic plastic. The skylight windowe in the
roof are constructed of tinted polycarbonate plastic.

NOTE

Some windshields are constructed
of polycarbonate plastic.

2-134. Inspection — Windshield and Windows. In-
spect for abrasions, scratches, cracks, holes, distortion
or other damage. Refer to Figure 2-19, 2-20, and 2-21
for critical areas and repair limits.

2-135. Removal — Windshields and Windows.

a. Windshield (figure 2-23)                   Round Glass.

NOTE

Refer to paragraphs 2-385 and 2-367
for removal of windshield deflector
assembly and to paragraph 2-356 for
removal of doublers and aircraft
equipped with the wire strike protec-
tion system.

Do not remove rivets from left BL9
(upper wire-strike area).

(1) Remove rivets securing retainers by grinding
or filing rivet heads and removing rivets.

(2) If right windshield is being removed, remove
free air temperature gage.

(3) Clean adhesive residue from supports and
retainer strips by scraping with a piece of acrylic plastic.

b. Windshields (figure 2-22).         Flat Glass.

CAUTION

Do not remove plate (5) from heli-
copter. Retainer (2) and windshields
(3) and (10) are secured under plate
(5) with rivets. Remove only rivets
securing retainer and damaged wind-
shield. Removal of plate requires
depot level maintenance.

NOTE

Cap (11) must be removed from heli-
copter to remove any windshield.
Retainers (2), (9), and (12) are se-
cured under cap.

(1) Remove rivets securing cap (11 ). Remove
cap from helicopter.

(2) Remove rivets securing windshield under plate
(5).

(3) Remove rivets from retainers securing dam-
aged windshield. Remove retainers.

(4) If right forward windshield is being removed,
remove free air temperature gage (4).

CAUTION

If heat is required to soften old ad-
hesive, use head lamp only. Do not
exceed 250°F (121°C) to avoid dam-
aging other windshields or windows.

(5) Remove damaged windshield. If required use
heat lamp to soften adhesive under plate (5).
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Figure 2-19. Windshields and Cabin Roof Windows — Critical Areas Diagram                              Round Glass. 
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AREA A

AREA B

AREA C

Scratches and pits may be polished out to the extent that vision is not distorted.
Distortion of vision is cause for replacement. Cracks, holes, or other damage may
be temporarily repaired, if vision of crew members will not be impaired, by stop
drilling, patching, or other approved methods (refer to TM 55-1500-204-25/1),
but window must be replaced at the earliest opportunity.

Scratches and pits are permitted in this area provided they are not so numerous
or form such a pattern as to be objectionable to the viewer. Cracks, holes, or other
damage may be temporarily repaired by stop drilling, patching, or other approved
methods (refer to TM 55-1 500-204-25/1), but window must be replaced at the
earliest opportunity.

Scratches and pits are permitted in this area, providing the structural integrity of
the window is not impaired. Cracks, holes, or other damage may be repaired by
stop drilling, patching, or other approved methods provided structural integrity
is not impaired (refer to TM 55-1 500-204-25/1). Window need not be replaced
providing vision is not seriously impaired and window is waterproof.

206032-114

Figure 2-20. Windshields and Cabin Roof Windows — Critical Areas Diagram  Flat Glass
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Area A

Area B

Area C 

Area D

NOTE: All dimensions are in inches.

Scratches and pits may be polished out to the extent that vision is not
distorted. Distortion of vision is cause for replacement. Cracks, holes,
or other damage may be temporarily repaired. if vision of crew members
will not be impaired, by stop drilling, patching, or other approved
methods (refer to TM 55-1500-204-25/1), but window must be replaced
at the earliest opportunutiy.

Scratches and pits are permitted in this area provided they are not so
numerous or form such a pattern as to be objectionable to the viewer.
Cracks, holes, or other damage may be temporarily repaired by stop
dr i l l ing ,  patch ing,  or  o ther  approved methods ( re fer  to  TM
55-1500-204-25/1).

Scratches and pits are permitted in this area, providing the structural
integrity of the window is not impaired. Cracks, holes, or other damage
may be permanently repaired by patching only. Window requires
replacement if the 2.000 inch area cannot be repaired by patching (refer
to TM 55-1500-204-25/1).

Scratches and pits are permitted in this area, providing the structural
integrity of the window is not impaired. Cracks, holes. or other damage
may be repaired by stop drilling, patching, or other approved methods
p r o v i d e d  s t r u c t u r a l  i n t e r g i t y  i s  n o t  i m p a i r e d  ( r e f e r  t o  T M
55-1500-204-25/1 ), and vision is not seriously impaired. 206032.115

Figure 2-21. Windows – Critical Areas Diagram
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NOTE
Use sealing compound
(C131) between glass
and structure.

1. Retainer
2. Retainer
3. Forward Windshield
4. Free Air Temperature Gage
5. Plate
6. Retainer

7. Retainar
8. Skylight
9. Retainer

10. Side Windshield
11. Cap
12. Retainer

206032-116.1

Figure 2-22. Windshields and Cabin Roof Windows Replacement (Sheet 1 of 4)   Flat Glass
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Figure 2-22. Windshields and Cabin Roof Windows Replacement (Sheet 2)          Flat Glass 
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NOTE

Remove only rivets securing glass.
Removal of plaea permitted only by
depot Ievel maintenance.

Figure 2-22. Windshields and Cabin Roof Windows Replacement (Sheet 3) Flat glass
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Figure 2-22. Windshields and Cabin Roof Windows Replacement (Sheet 4)      Flat Glass
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(6) Clean adhesive residue from supports and
retainers with a plastic scraper.

c. Windows.

(1) Remove rivets securing retainer strip to
nose structure and remove lower window,

(2) Remove rivets securing retainer strip to roof
and remove roof window,

2-136. Repair — Windshields and Windows.

Do not use solvent on windows or
windshields,

a. Repair acrylic plastic windshields and/or
windows in accordance with TM 55-1500-204-25/1.

b. R e p a i r  p o l y c a r b o n a t e  w i n d o w s  a n d / o r
windshields as follows:

(1) Stop drill at each end of crack using a No. 40
drill.

(2) Light ly  sand area to  be repai red wi th
sandpaper (C125) about 0.750 inch beyond crack for
adhesive application,

(3) Wipe area with dry, clean, cloth to remove
residue.

(4) Cut section of f iberglass cloth (C71) to
extend a minimum of 0.500 inch around crack or
area to be repaired.

(5) Apply one brush coat of urethane adhesive
(C20) to repair area and lay fiberglass over repair
area.

(6) Rub patch l ightly to assure adhesion to
repair area and brush another coat of adhesive over
area.

(7) Al low to cure for  48 hours.  (Handl ing
strength is developed in 24 hours. ) Accelerated cure
time will be two hours under a heat lamp at 160°F
(71°c) .

C. Repair water leaks by using a small bead of
sealing compound (C131) on the affected area.

d. Minor scratches and mild distortion in area B of
the cabin roof windows may be removed by using a
small pad of cheesecloth (C37), with a small amount
of brasso (C30), Work small areas of window at a time.

2-136.1. REPAIR-DOOR FRAME/WINDSHIELD
FRAME ASSEMBLY. (ROUND GLASS)

NOTE

Repair of left and right door frame is
identical except for the doubler on the
left door frame. For this repair only
the left door frame assembly is shown.

NOTE

Door frames do not have to be damag-
ed to install nut piates and nutstrips.

NOTE

Only MS 20600 rivets will be used ex-
cept metal to metal splices.

NOTE

Do not remove rivets from left BL9 to
right BL9 (upper wirestrike area). Cut
skylight retainer to follow conture of
doubler.

a. Prepare a i rcraf t  for  door  f rame repai r  as
fallows: Refer to figure 2-23.1.

(1) Remove windshield (1) and skylight window
(2). Refer to para 2-135. Remove blind rivet lock rings

by grinding or filing rivet heads and removing rivets.

(2) R e m o v e crew door jett ison mechanism
(3). Refer to para 2-28. Remove door (4).

(3) Remove copilot seat (5). Refer to para 2-87.

(4) R e m o v e armor panel (6) under copilot
seat. Refer to para 2-127.

(5) Remove windshield defog nozzle (7) and air
outlet duct (8) on copilot side of aircraft. Refer to para
13-35.

(6) Remove doubler (9) P/N 206-031-112-627 from

left door frame. Remove blind rivet lock rings by grin-

ding or filing rivet heads and removing rivets.
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(7) Outdoor sealas required.

b. Remove fiberglass doorframe section as follows:
Refer to figure 2-23.1.

(1) Remove rivets on BL 17 splice.

(2) Remove door upper pivot point.

(3) Insert a piece of scrap metal between fiber-
glass section and metal door post.

CAUTION

Use extreme care when cutting fi-
berglass section to prevent damage
to metal doorframe.

(4) Using a hacksaw cut fiberglass door frame
section at WL44 and station 64.

(5) Remove fiberglass section.

c. Install channel nut strip and nut plates on re-
moved fiberglass section as follows: Refer to figure 2-
23.1.

(1) Clean removed fiberglass section.

(2) Inspect removed fiberglass section.

(3) Repair any damage to fiberglass section or
metal frame per TM 1-1500-204-23.

NOTE

BL9R to BL17R channel nut strip is
not applicable after MWO 55-1520-
228-50-33.

(4) Make aluminum strips for areas BL9 to BL17
and station 64 to station 79 for the center of the frame.
Lightly lubricate strip and install with temporary fasten-
ers. Fill rivet holes with epoxy between the following
areas: fiberglass section, station 64 to station 79, WL
39 to WL44, and BL9 to BL17.

(5) Install nutplates on curvature areas as fol-
lows:

(a) Using a #10 drill bit,
every 2.0 inch in center of frame.

(b) Drill and countersink
holes.

drill nutplate holes

nut plate mounting

TM 55-1520-228-23-1

(c) Install fiberglass with CCR264SS-3-X rivets.

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

Install fiberglass frame with temporary fas-
tener.

Cut channel nutstrip to fit the following ar-
eas: station 61 to station 79, WL39 to hinge
point, hinge point to WL69.5, and BL9 to
BL17.

NOTE

Allow enough channel at
each end of channel nutstrip
for trimming.

Position channel nutstrip in the center sec-
tion of the frame.

Mark two holes at either end of channel
nutstrip. Remove channel nutstrip and drill
marks with a #40 drill bit.

Reposition channel nutstrip in center of
frame and hold in place with temporary
fastener.

Mark fiberglass frame to match channel
nuts. Remove channel nutstrip and use #10
drill bit to drill holes.

Remove fiberglass frame and install chan-
nel nutstrip and retaining screws. Trim chan-
nel at ends as required.

NOTE

Complete all channel nutstrip
areas prior to step (13).

Place a piece of cellophane tape on metal
frame in areas to be spliced to prevent
adhesive from bending the fiberglass and
metal frames. Install fiberglass section, dou-
bler, door jettison mechanism, hinge socket
and splice where cut. Use epoxy repair kit
(C12.1) for splice. Refer to figure 2-23.1.

Install cut fiberglass frame with temporary
fasteners.

Drill and countersink mounting holes using
a #40 drill bit (approximately every 6 inches).

Install CCR265SS-3-X rivets in mounting
holes.

Remove retailing screws,

Change 18 2–50.1
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d. Install nutplates to bottom of windshield frame
from BL2L, WL44, station 19 to station 46 WL39, BL25L,
and BL4R, WL44 station 19 to station 46, WL39, BL25R
as follows:

(1) Enlarge existing rivet holes to match nutplate
hole.

(2) Drill and countersink nutplate mounting holes.

(3) Install nutplate with CCR64SS-3-X rivets.

(4) Install nutplates to match wirestrike angle clips
from BL4R to BL2L.

e. Clean up all repair areas by removing all clip-
pings, filings and sealant residue.

f. Install windshield defog nozzle and air outlet duct
on copilot side of aircraft. Refer to para 13-37.

g. Install armor panel under copilot seat. Refer to
para 2-131.

h. Install copilot seat. Refer to para 2-89.

i. Install skylight and retainer. On inboard area of
retainer, install with #6 screws, washers and nuts. In-
stall 6 rivets at aft end of skylight retainer. Install #8
screws where nutplates were installed.

NOTE

All screws will be sealed with seal-
ant (C129).

Cut retainer to match wirestrike
doubler.

j. Install windshield and retainer per para 2-137.

k. Install doors per para 2-15.

l. Touch-up paint as required refer to TM 55-1500-
345-23.

m. Check Compass Compensation (Swinging) refer
to TM 1-1500-204-23.

2-137. Installation - Windshield and Windows.

CAUTION

Exercise care when installing re-
tainer strips to prevent bending or
damage.

NOTE

Damaged door frames should be re-
paired per para 2-136.1, prior to in-
stallation of windshields.

Refer to paragraph 2-364 for instal-
lation of windshield deflector assem-
bly on aircraft equipped with the wire
strike protection system.

a. Windshield (figure 2-23) .                 Round Glass.

Space replacement windshields are
polycarbonate and will require trim-
ming prior to installation. When trim-
ming the windshield, do not trim the
inboard side; however, all other sides
must be trimmed. Center the wind-
shield using the inboard side as a
reference and trim all other sides as
required. Improper centering of the
windshield is a major cause of dis-
tortion.

(1) Trim windshield to assure proper fit. Refer to
TM 1-1500-204-23.

(2) Ensure fit and expansion gap by placing wind-
shield on supports.

(3) Remove windshield and apply a thin even
coat of adhesive (C16) to mating surfaces of window
supports.

2-50.2 Change 18
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(4) Position windshield on supports. Fill all void
areas between edge of windshield and supports with
sealant (C131).

(5) Apply a thin even coat of sealant (C131) to
mating surface of center windshield post retainer strip
and secure retainer to center windshield post with
screws, washers and nuts.

(6) Apply a  thin coat of sealant (C129) to upper
wirestrike area BL9 to BL0.

(7) Secure all remaining retainers to structure.

(8) Trim adhesive squeeze-out with sharpened
piece of plastic.

(9) Install free air temperature (FAT) gags if right
windshield is being installed.

Change 18 2-50.3
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Figure 2-23. Windshield Replacement                 Round Glass
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Figure 2-23.1.  Door Frame/Windshield Frame Assy Repair (Sheet 1 of 4)
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Figure 2-23.1. Door Frame/Windshield Frame Assembly Repair (Sheet 2).
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Figure 2-23.1. Door Frame/Windshield Frame Assembly Repair (Sheet 3).
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Figure 2-23.1. Door Frame/Windshield Frame Assembly Repair (Sheet 4).
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c. Windows (figures 2-21, 2-22, and 2-25).
b. Windshields (figure 2-22).  Flat Glass

NOTE

Windshield mounting area under
permanently installed plate (5) must be
thoroughly cleaned before installing new
windshield.

(1) Place windshield in frame under plate (5).
Mark and remove for trimming if necessary.

(2) Trim windshield so that it does not ride an
radius of supports.

(3) Temporarily install windshield. Tape in
place with masking tape (C140) or equivalent.

(4) Temporarily install retainer (2) over
windshield and under plate (5).

(5) Temporarily install remaining retainers and
cap(11).

(6) Carefully check alignment of all retainers
and cap (11). Ensure that retainers (2) are aligned
with plate (5).

(7) Using holes in plate, retainers, and cap as a
guide, drill rivet holes through windshield using No.
30 drill with special point (figure 2-24).

(8) Remove cap, retainers, and windshield.

(9) Enlarge holes in windshield using No. 27
drill with special point (figure 2-24).

(10) Apply a thin, even coat of sealing
compound (C131) to mating surfaces on window
supports, retainers, and plate (5, figure 2-22).

(11) Position windshield. Fill voids between
windshield and frame with sealing compound (C131).

(12) Install windshield, retainers, and cap with
rivets.

(1) Trim window to assure proper fit. Refer to
TM 55-1500-204-25/1.

(2) Apply a thin even coat of sealing compound
(C131) to mating surface of window support.

(3) Position window an supports. Fill all void
areas between edge of window and supports with
sealing compound (C131).

NOTE

When installing new roof windows, do
not install rivets through retainer and
window. Install only the rivets attaching
the retainer to the structure.

NOTE

To prevent cracking of new plexiglass
windows, enlarge the rivet holes in the
window to the next oversize as
compared to the rivet holes in the metal
retainers,

(4)

NOTE

Lower window (chin bubble) retaining
strips, left and right, may be reinstalled
using bulbed cherrylock rivets, or Cherry
Max rivets. Nose cap center skin panel is
attached with solid rivets which are
inaccessible for bucking and may be
replaced with the same type rivets.

Trim sealing compound squeeze-out with
sharpened piece of plastic.

2-138. CARGO PLATFORM

CAUTION

To prevent damage to the floor of the
passenger compartment, no cargo will
be placed on the floor of the helicopter.
The cargo platform will be installed
whenever cargo is to be carried.

(13) Trim sealing compound squeeze-out with
sharpened piece of plastic.

(14) Install free air temperature gage (4) if
installing right forward windshield.
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Figure 2-24. Special Drill Point for Drilling Plexiglas
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Figure 2-25. Window Replacement         Round Glass
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2-139, Description - Cargo Platform (figure
2-26). A platform may be installed in the passenger
area for cargo handling. The platform is a two piece
construction of plywood sheeting. Provisions are
made for mounting to existing fuselage hardware.

2-140. Removal - Cargo Platform.

a. Disengage four quick-disconnect pins from
fittings on each section of platform and carefully
remove platform from passenger section.

b. Install passenger seat cushions. Refer to
paragraph 2-95.

c. Install passenger seat safety belts. Refer to
paragraph 2-102.

2-141. Installation - Cargo Platform,

a. Remove passenger seat cushions. Refer to
paragraph 2-93.

b. Remove passenger seat belts. Refer to
paragraph 2-101.

c. Position platform in passenger compartment
with notched end forward and butted against the
canted center post.

d. Align aft platform fittings with existing seat
belt fittings and attach each section with two quick-
disconnect pins.

e. Align forward platform fittings with install
provisions on canted center post and door post and
attach each section with two quick-disconnect pins.

2-142. AUXILIARY EQUIPMENT.

2-143. Description - Auxiliary Equipment. The
locations of auxiliary equipment within the cabin are
shown in figure 2-27.

2-144. MAP AND DATA CASE.

2-745. Description - Map and Data Case. The
map and data case is mounted on the aft side of the
canted center post. The case has an ashtray attached
to one side.

2-146. Removal - Map and Data Case. Remove
four screws (12, figure 2-27) and washers (11).
Remove case (16) from canted center post.

2-147. Installation - Map and Data Case.
Position case (16) on mount and install four screws
(12) and washers (11).

2-148. ASH TRAY.

2-149. Removal - Ash Tray. Remove two screws
(17, figure 2-27), washers (14), and nuts (13)
attaching ash tray (15) to map case.

2-150. Installation - Ash Tray, Position ashtray
on map case and install with two screws (17),
washers (14), and nuts (13).

2-151. POCKET ASSEMBLY.

2-152. Description - Pocket Assembly. The
pocket assembly is mounted on the forward side of
the canted center post between the pilot and copilot
seat.

2-153. Inspection - Pocket Assembly, Check
for fraying and loose stitching, tears in fabric and
security of mounting.

2-154. Removal - Pocket Assembly. Remove
four screws attaching pocket assembly (8, figure
2-27) to canted center post.

2-155. Repair - Pocket Assembly. Refer to TM
55-1500-204-25/1 for repairs.

2-156. Installation - Pocket Assembly. Position
pocket assembly and install screws into nutplates on
center post.

2-157. DUST AND MOISTURE BOOTS.

2-158. Description - Dust and Moisture Boots.
The flexible boots (7 and 9, figure 2-27) are attached
to cockpit floor and serve to protect the pilots and
copilots collective and cyclic control stick installation
from dirt, dust, and/or other foreign matter.

2-159. Inspection - Dust and Moisture Boots.
Inspect boots (7 and 9, figure 2-27) for loose or
missing screws, fraying, tears, deterioration, and/or
other damage.

2-160. Removal -Dust and Moisture Boot.
Refer to paragraph 11-44.

2-161. Repair - Dust and Moisture Boot. Repairs
not permitted. Replace boot.
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Figure 2-26. Cargo Platform Installation

2-56



TM55-1520-228-23-1

Figure 2-27. Auxiliary Equipment
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2-162. Installation — Dust and Moisture Boot. Refer
to paragraph 3-47.

2-163. SOUNDPROOFING BLANKETS.

2-164. Description — Soundproofing Blankets (fig-
ure 2-27). The cabin interior is covered with blankets of
soundproofing material to reduce noise level for crew
and passengers during operation. Blankets are attached
to structure by hook-and-pile and snap-typefasteners.
Blankets may be removed for access to equipment for
maintenance purposes.

2-165. Inspection — Soundproofing Blankets. In-
spect soundproofing blankets for missing snaps, loose-
fastening tape, tears in cloth, and improper fit, or deterio-
ration.

2-166. Removal — Soundproofing Blankets. Re-
move blanket section and/or control cover by detaching
snaps and/or fasteners as applicable.

2-167. Cleaning — Soundproofing Blankets.

CAUTION

Do not submerge in water.

a. Remove dirt, dust, oil, and grease by wiping
withcloth dampened with denatured alcohol (C59).

b. Allow to air dry for three to five minutes and
repeat step a. as necessary until stains are removed.

2-168. Repair or Replacement — Soundproofing
Blankets.

a. Repair cuts or tears.

(1) Cut a patch from fiberglass cloth (C46)
large enough to overlap all sides of the tear or cut.

(2) Apply a thin, even coating of adhesive
(C46) to back of patch. Allow to dry until tacky.

(3) Center patch over tear or cut with adhesive
side against blanket.

(4) Apply firm, even pressure to patch in such
a manner that it will adhere securely to blanket without
wrinkles or irregularities.

b. Replace missing or damaged buttons and
sockets.

(1) Cut a patch from cloth (C46) large enough
to overlap all sides of the damaged area around button
or socket.

(2) Center patch over damaged area and sew
securely in place with thread (C148).

(3) Install new button or socket, using press
and dies.

2-169. Installation — Soundproofing Blan-
kets. Install blanket section and/or cover by securing
fasteners and/or tape in proper areas.

2-170. FUSELAGE ASSEMBLY (HON-
EYCOMB PANELS AND SHELL ASSEMBLY

2-171. Description — Honeycomb Panels and Shell
Assembly. Honeycomb panels constructed of 5052 alu-
minum alloy core with glass cloth and/or aluminum alloy
facing are utilized throughout the helicopter. The trans-
mission and engine fairings, cabin nose, and lower shell
are the primary locations of fiberglass faced panels. Alu-
minum alloy faced panels are utilized in the cabin roof,
lower shell, seat supports, vertical fin, and floorings. Re-
fer to figures 2-28 through 2-39 for panel locations and
repair limits.

2-172. Inspection — Honeycomb Panels and Shell
Assembly.

CAUTION

When internal corrosion or contamination
(fuel, oil, water, etc.) is discovered, af-
fected skins or core must be completely
cut out. Failure to comply with this re-
quirement will result in failure of the repair
and/or progressive core degeneration.

a. Inspect honeycomb panels for delamination,
punctures, dents, cracks, voids, corrosion, or contamina-
tion and other damage. If damage to honeycomb panel
is suspected, refer to TM 1-1520-254-23, Technical
Manual Aviation Unit Maintenance (AVUM) and Aviation
Intermediate Maintenance (AVIM) Manual Nondestruc-
tive Inspection Procedures for OH-58 Helicopter Series.
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Figure 2-28. Honeycomb Panels — Upper Cabin Roof Repair (Sheet 1 of 2)
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OUTER SKIN 0.012 2024T3 SMOOTH
INNER SKIN 0.008 2024T3 SMOOTH
CORE 0.500 THICK ALUMINUM HONEYCOMB
EDGING FIBERGLASS EDGING 1 PLY

REPAIR LIMITS

STD EXCEPT:
a) No major repairs in hatched area without AVSCOM engineering approval
b) Note critical mounting surfaces.

Figure 2-28. Honeycomb Panels — Upper Cabin Roof Repair (Sheet 2)
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Figure 2-29. Honeycomb Panel — Forward Lower Cabin Shell Repair (Sheet 1 of 5)
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FOWARD HALF

GENERAL CONSTRUCTION

INNER SKIN 0.012 X 2024T3 SHEFFIELD OR 5WL
OUTER SKIN 0.012 X 204T3 SMOOTH
C O R E 1.000 THICK ALUMINUM HONEYCOMB

DAMAGE LIMITS:

STD EXCEPT:
a) No major repairs in hatched area without AVSCOM engineering approval
b) Engineering approval required for repairs in typical detail A
c) Note critical mounting surfaces above and on following pages 206032-120-2

Figure 2-29. Honeycomb Panel – Forward Lower Cabin Shell Repair (Sheet 2)
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Figure 2-29. Honeycomb Panel – Forward Lower Cabin Shell Repair (Sheet 3)
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NOTE: All dimensions are in inches. 206032-120-4

Figure 2-29. Honeycomb Panel – Forward Lower Cabin Shell Repair (Sheet 4)
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Figure 2-29. Honeycomb Panel — Forward Lower Cabin Shell Repair (Sheet 5)
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Figure 2-30. Honeycomb Panel – Aft Lower Cabin Shell Repair (Sheet 1 of 4)
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Figure 2-30. Honeycomb Panel – Aft Lower Cabin Shell Repair (Sheet 2)
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Figure 2-30. Honeycomb Panel - Aft Lower Cabin Shell Repair (Sheet 3)
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Figure 2-30. Honeycomb Panel — Aft Lower Cabin Shell Repair (Sheet 4)
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Figure 2-31. Honeycomb Panels – Crew Seat and Bulkhead Repair (Sheet 1 of 3)
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Figure 2-31. Honeycomb Panels — Crew Seat and Bulkhead Repair (Sheet 2)
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REPAIR LIMITS
STD EXCEPT:

Minor repairs only such as stop drilling cracks are acceptable.
Repairs which add doublers etc., therefore increasing stiffness
are not allowed.

Figure 2-31. Honeycomb Panels - Crew Seat and Bulkhead Repair (Sheet 3)
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Figure 2-32. Honeycomb Panels — Passenger Seat Structure Repair (Sheet 1 of 4)
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NOTE: All dimensions are in inches.

GENERAL CONSTRUCTION:

UPPER SKIN 0.020 7075T6 SMOOTH
LOWER SKIN 0.016 7075T6 SMOOTH
CORE 0.500 THICK ALUMINUM HONEYCOMB
EDGING FIBERGLASS EDGING 2 PLY OUTBOARD EDGES

0.016 INNER SKIN FORWARD AND AFT

REPAIR LIMITS:
STD EXCEPT:

No major repairs in hatched area without AVSCOM engineering approval 206032-123-2

Figure 2-32. Honeycomb Panels – Passenger Seat Structure Repair (Sheet 2)
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NOTE: All dimensions are in inches.

GENERAL CONSTRUCTION

FORWARD SKIN 0.064/0.045/0.020 7075T6 (CHEM-MILL STEPS)
AFT SKIN 2 PLY FIBERGLASS
CORE 0.500 THICK ALUMINUM HONEYCOMB
EDGING SAME AS AFT FACE

REPAIR LIMITS:
STD EXCEPT:

No major repairs in hatched area without AVSCOM engineering approval.
206032-123-3

Figure 2-32. Honeycomb Panels — Passenger Seat Structure Repair (Sheet 3)
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NOTE: All dimensions are in inches.

GENERAL CONSTRUCTION:

OUTER SKIN R.H. 0.032/0.016 2024T3 DOUBLER (CHEM-MILL)
OUTER SKIN L.H. 0.064/0.032 2024T3 DOUBLER (CHEM-MILL)
INNER SKIN 1 PLY FIBERGLASS
CORE 0.500 THICK ALUMINUM HONEYCOMB
EDGING INNER SKIN EXTENSION

REPAIR LIMITS:

Left Side - AVSCOM engineering approval only
Right Side - Standard repair 206032-123-4

Figure 2-32. Honeycomb Panels — Passenger Seat Structure Repair (Sheet 4)

2 - 7 6



TM55-1520-228-23-1

Figure 2-33. Honeycomb Panels - Passenger Seatback Bulkhead Repair (Sheet 1 of 2). 
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NOTE: All dimensions are in inches.

GENERAL CONSTRUCTION:

FORWARD SKIN 0.012 2024T3 SMOOTH
AFT SKIN 0.008 2024T3 SMOOTH
CORE 0.500 THICK ALUMINUM HONEYCOMB
EDGING FIBERGLASS EDGING 1 PLY ALL EDGES

REPAIR LIMITS:

STD EXCEPT:
No major repairs in hatched area without AVSCOM engineering approval 206032-124-2

Figure 2-33. Honeycomb Panels — Passenger Seatback Bulkhead Repair (Sheet 2)
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Figure 2-34. Honeycomb Panels — Seatback Electrical Shelf Repair (Sheet 1 of 2)
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NOTE: All dimensions are in inches.

GENERAL CONSTRUCTION:

UPPER SKIN 0.008 2024T3
LOWER SKIN 0.008 2024T3
CORE 0.500 THICK ALUMINUM HONEYCOMB
EDGING 1 PLY FIBERGLASS EDGING

REPAIR LIMITS:
STD 206032 -125-2

Figure 2-34. Honeycomb Panels — Seatback Electrical Shelf Repair (Sheet 2)
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Figure 2-35. Honeycomb Panels — Aft Fuel Cell Bulkhead Repair (Sheet 1 of 2)
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NOTE: All dimensions are in inches.

GENERAL CONSTRUCTION :

FWD SKIN 0.008 2024T3 SMOOTH
AFT SKIN 0.008 2024T3 SMOOTH
CORE 0.375 THICK ALUMINUM HONEYCOMB
EDGING 1 PLY FIBERGLASS EDGING

REPAIR LIMITS

STD EXCEPT:
a) No major repairs in hatched area without AVSCOM engineering approval
b) Note critical mounting surfaces

206032 -126-2

Figure 2-35. Honeycomb Panels – Aft Fuel Cell Bulkhead Repair (Sheet 2)
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206032-127.1

Figure 2-36. Honeycomb Panels – Lower Aft Fuselage Repair (Sheet 1 of 2)
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NOTE: All dimensions are in inches.

GENERAL CONSTRUCTION

INNER SKIN 1 PLY FIBERGLASS
OUTER SKIN 1 PLY FIBERGLASS
CORE 0.125 THICK ALUMINUM HONEYCOMB

REPAIR LIMITS:

STD EXCEPT:
Between FS 143 and FS 167 (Antenna area]

ANTENNA

If antenna is operative, repairs using nonmetallic materials may be made
If antenna is inoperative, remove and replace or consult electronics personnel .206032-127-2

Figure 2-36. Honeycomb Panels – Lower Aft Fuselage Repair (Sheet 2)
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Figure 2-37. Honeycomb Panel – Electrical Compartment Floor Repair (Sheet 1 of 2)
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NOTE: All dimensions are in inches. SECTION B-B

TYP. FWD, AFT AND R.H. EDGES

GENERAL CONSTRUCTION

UPPER SKIN 0.012 7075T6 RIGIDIZED
LOWER SKIN 0.008 7075T6 RIGIDIZED
CORE 0.500 THICK ALUMINUM HONEYCOMB
EDGING 1 PLY FIBERGLASS EDGING

REPAIR LIMITS:

STD

INSTALLATION:

Compartment floor panel may be
reinstalled using blind rivets throughout,
or the lower skin on each side of the
airframe must be loosened sufficiently
to gain access for bucking. However,
blind rivets must be utilized in any event
along STA. 167 due to inaccessibility for
bucking rivets. (SEE TM 55-1500-204-
25/1.) 206032-128-2

Figure 2-37. Honeycomb Panel – Electrical Compartment Floor Repair (Sheet 2)
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Figure 2-38. Honeycomb Panels – Oil Cooler Support Repair (Sheet 1 of 2)
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GENERAL CONSTRUCTION:

UPPER SKIN 0.032 2024T3 SMOOTH
LOWER SKIN 0.020 2024T3 SMOOTH
CORE 1.250 THICK ALUMINUM HONEYCOMB
EDGING 2 PLY FIBERGLASS EDGING

REPAIR LIMITS

No major repairs without AVSCOM engineering approval
206032-129-2

Figure 2-38. Honeycomb Panels – Oil Cooler Support Repair (Sheet 2)
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NOTE

No metal allowed in
area of antenna.

GENERAL CONSTRUCTION

206-022-133 ONLY

SKIN 0.040/0.030/0.010 2024T3 SMOOTH (CHEM-MILL)
CORE 1.250 THICK ALUMINUM HONEYCOMB UPPER AND LOWER
L.E. 0.012 2024T3 SMOOTH
T.E. 0.016 2024T3 SMOOTH
CORE SEAL 1 PLY FIBERGLASS

REPAIR LIMITS :

FIN:

STD EXCEPT:
No major repairs in hatched area without AVSCOM engineering approval.
Note critical mounting surfaces.

SHEET METAL REPAIRS FOR TRAILING EDGE AND LEADING EDGE.

ANTENNA: (Crosshatched area)

If antenna is operative repairs using nonmetallic materials may be made.
If antenna is inoperative, remove and replace or consult electronics personnel.

206022-5-1

Figure 2-39. Honeycomb Panels — Vertical Fin Repair (Sheet 1 of 2)
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Figure 2-39. Honeycomb Panels – Vertical Fin Repair (Sheet 2)
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NOTE
Sounding method for identifying bond
separation should not be used within a
dented area. Limits established for dents
shall apply.

b. Presence of bonding separation or void in a
honeycomb panel can be detected by use of a sounding
device (half-dollar or other like substitute). Tapping the
metal covered surface of the panel will produce a dead
or flat sound where bond separation (void) exists. Outline
the area using a grease pencil. If an area is suspected
then verify damage, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

c. The above tapping procedure in fiberglass
honeycomb panels, sometimes results in a false indica-
tion of a void due perhaps to differences in thickness of
the fiberglass layers, previous repairs, etc. When a void
is suspected, further test the area by cutting the fiber-
glass skin in the middle of the suspect area using a hole
saw not larger than the diameter of a half-dollar. When
cutting the fiberglass skin, cut as little core material as
possible; drill only deep enough to cut through the skin.
If the area is void, the cut skin layer (wafer) will be loose.
If the wafer remains bonded to the core material, no void
is present. If no void is indicated, the test area must be
repaired. Repair as follows: Clean the area by sanding
with 100 grit sandpaper followed by 400 grit sandpaper.
Add a minimum of two layers of fiberglass, each layer
overlapping the test area or previous layer by approxi-
mately one inch. Bond thefiberglass using (C66 or C19).
This test procedure may also be used on honeycomb
panels with metal skins. If no void is found, the test area
must be repaired by sanding as indicated above, then
add a metal doubler as described in paragraph 2-187.

NOTE
Every effort should be made toward main-
taining the highest standards of cleanli-
ness possible and following the recom-
mended general instruction repair
procedures. In all repairs, the precaution-
ary measures regarding inspection for wa-
ter, fuel, and oil contamination and result-
ant corrosion must be taken.

2-173. Repair — Honeycomb Panels — General.

CAUTION

Before making any structural repair refer
to Maintenance Allocation Chart, Appen-
dix B, to determine the level of mainte-
nance responsible for a specific repair.

NOTE

Damage to honeycomb panels may be re-
paired by the following recommended
methods within the limits described. The
methods are a guide to obtain a repair
which allows the panel to perform to its
original design capability.

2-174. PREPARATION OF BONDING SUR-
FACES.

a. Clean foreign material from parts to be bonded
with clean cheesecloth (C37) moistened with MEK
(C107).

b. Thoroughly sand surfaces to be bonded or to
which filler is to be applied with silicon carbide wet or dry
sandpaper (C125 or C126) to remove all surface finish,
primer, and foreign material.

c. Mask off sanded surface area to protect sur-
rounding area from cleaning solution.

d. Wipe sanded area with clean cheesecloth
(C37) moistened with MEK (C107). Change cheesecloth
frequently until all evidence of residue has been re-
moved.

e. Immediately coat cleaned surface (metal only)
with adhesive promoter A934BX or A934BY; allow a
minimum of 30 minutes drying time.

f. Remove all tape from masked area.

g. Protect surface from contamination until final
bonding is accomplished, using clean wrapping paper.

NOTE

Prebond (composite) material does not re-
quire cleaning per above instruction. Re-
move “peel ply” only and bond.



TM55-1520-228-23-1

2-175. PREPARATION
CORE PLUG. (AVIM)

OF HONEYCOMB

a. Cut a core plug (use only clean material of the
same type as original) to f i t  the damaged area
allowing approximately 0.200 inch gap for adhesive
at the edges.

b. Flush the plug with MEK (C107) and dry
immediately with dry filtered air.

c. Apply a f i lm of adhesive (C19) (0.020 to
0.030 inch) to a piece of Tedlar (area to be equal to
surface area of plug).

d. Place the core plug on the adhesive, apply firm
contact to 5 psi pressure and allow adhesive to cure.

NOTE

This will seal the core cells and provide a
better bonding surface. If both panel
skins are affected, both sides of plug
should be sealed.

e. Protect the core plug from contamination until
ready for use.

2-176 .  CLEANING OF HONEYCOMB
CORE CAVITY. (AVIM)

a. Remove all loose debris from cavity.

b.

Use f i l tered a i r  wi th  pressure not  to
exceed 30 psi.

Flush cavity using MEK (C107), acetone (C2) or
aliphatic naphtha (C22) and dry immediately with
clean, filtered, dry, compressed air.

c. Protect cleaned cavity from contamination
until ready for subsequent operation.

Any core or skin contaminated by fuel,
oil, water, corrosion or debris must be
cut out.

2-177. Removal of Paint and Primer from
Honeycomb Panels. (AVIM)

Trichloroethylene and vapor degreasers
are not to be used to clean or strip any
surface adjacent to a damaged area. Use
only MEK (C107) or acetone (C2) to
remove paint from skins and edging or
exposed adhesive bond lines.

NOTE

Excessive application of MEK (C107) or
acetone (C2) can affect bonding agents.
Strip these areas by wiping rather than
soaking.

a. Convent ional  f in ishes (varn ishes,  a lkyd
enamels, zinc chromate primer, etc.).

(1) Mask off area to be stripped using tape
(C143).

(2) Brush apply MEK (C107)

(3) Remove lifted paint with a stiff fiber bristle
brush (C31).

(4) Final clean wipe with clean cheesecloth
(C37) moistened with MEK (C107).

b. Acrylic finishes.

(1) Mask off area to be stripped using tape
(C143).

(2) R e m o v e  p a i n t  u s i n g  s i l i c o n  c a r b i d e
sandpaper (C125) or finer.

c. Epoxy finish.

(1) Mask off area to be stripped using tape
C143).

(2) Remove paint using non-silicon sandpaper
C125) or finer.

(3) Wipe with clean cheesecloth (C37) until all
evidence of residue has been removed.
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2-178. Negligible Honeycomb Panel Damage –
Limits and Repair.

NOTE

Damage classified as negligible does not
require repair.

2-179. Limitations — Negligible Honeycomb
Panel Damage.

a. Nonsharp dents up to 5 percent of panel
thickness provided:

(1) Total damage shall not exceed 5 percent of
panel area.

(2) Edge of any dent must be at least 1.000
inch from any structural member, fitting, control
support and from the panel edge bevel. Dents closer
than 1.000 inch shall be considered as one dent.

b. Nonsharp dents up to 10 percent of panel
thickness provided.

(1) Diameter does not exceed 0.500 inch.

(2) No more than three dents can be
encompassed by a 4.000 inch diameter circle.

NOTE

Dents closer than 1.000 inch (edge to
edge) shall be considered as one dent.

(3) The edge of any dent must be at least 1.000
inch from any structural member, fitting control
support or the panel edge bevel.

NOTE

Edge separation and detectable voids
(bond failure or delamination) may
never be classified as negligible damage.
Refer to paragraphs 2-181 or 2-185 for
limitations and repair procedures.

2-180. Repair — Negligible Honeycomb Panel
Damage.

Do not oversand fiberglass skin.
Weakening of serviceable panel area will
occur.

a.

TM55-1520-228-23-1

NOTE

This repair applies to either aluminum or
fiberglass faced panels and is optional
(for appearance only).

Prepare bonding surface per instructions in
paragraph 2-173.

b. Apply adhesive (C19) and blend to undamaged
surface. Allow cure time as required.

c. Refinish as necessary.

2-181. Definition — Minor Panel Damage.
Punctures, sharp dents, creases, dents to only one
skin and core exceeding 10 percent of the panel
thickness but not exceeding 0.600 inch diameter
after cleanup.

2-182. Limitations — Minor Panel Damage.

a. Maximum diameter of hole after cleanup shall
not exceed 0.500 inch. Refer to figure 2-40.

b. No more than two such areas shall be
encompassed by a 4.000 inch diameter circle and
any two damaged edges shall not be closer than
1.000 inch. Damage closer than 1.000 inch shall be
considered as one area.

c. Edge of cleanup shall be a minimum of 3.000
inches from any attachment point or insert attaching
a structural member, fitting, or control support or as
noted on the illustration for a specific panel.

d. The edge of the cleanup shall be a minimum of
3.000 inches from any panel edge or cutout or as
noted on the illustration for a specific panel.

NOTE

All damage exceeding the above must be
treated as major damage.
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Figure 2-40. Honeycomb Panels — Minor
Damage Repair

2-183. Repair — Minor Panel Damage.

Removal of damaged or voided areas in
honeycomb panels must be accomplished
with care, so as not to further damage
the surrounding area. Exercise extreme
care to prevent damage to inner skin. Use
of pointed or sharp tools to extract the
loosened, damaged core from the panel
will be accomplished with caution.

a. Protect the opening to prevent entry of cleaning
agents and solvents.

b. R e m o v e  p a i n t  a n d  p r i m e r  f r o m  a n  a r e a
extending 3.000 inches beyond the edge of damage.

Any core or skin contaminated by fuel oil,
water, corrosion or debris must be cut
out.

c. Cut away skin and core to remove all damaged
and contaminated material.

e. Fill cavity with adhesive (C19).

f. When adhesive has cured, sand to contour and
refinish.

2-184. Major Panel Damage — Limits and Repair.
(AVIM). Refer to figure 2-41.

2-185. Definition — Major Panel Damage, A l l
punctures, voids or dents that require a cleanup hole
in excess of 0.500 inch diameter,

NOTE

Restrictions as outlined in figures 2-28
thru 2-39 for specific panels will take
precedence over these limits.

2-186. Limitations — Major Panel Damage.

a. Maximum length of clean up of 5.000 inches in
any direction,

b. Maximum of two repairs per panel that shall be
separated by  5.000 i nches between edges o f
cleanup.

c. Total damage not to exceed 12.000 square
inches when only one skin and core is affected or
10.000 square inches when both skins are affected.

d. Edge of cleanup shall be a minimum of 3.000
inches from any attachment point or insert attaching
a fitt ing or control support or as noted on the
illustration for a specific panel.

e. The edge of the clean up shall be a minimum of
3.000 inches from any panel edge or cutout or as
noted on the illustration for a specific panel,

NOTE

When damage exceeds the above limits,
repairs may be accomplished only with
the approval of and per instructions of
q u a l i f i e d  A V S C O M  e n g i n e e r i n g
authority.

2-187. Repair — Major Panel Damage.

a. Protect the opening to prevent entry of cleaning
agents and solvents.

d. Flush cavity with MEK (C107) or acetone (2). b. Remove paint  and pr imer  f rom an area
Dry promptly with clean, dry, compressed air. extending 3.000 inches beyond the edge of damage.
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Figure 2-41. Honeycomb Panels — Major Damage Repair (Sheet 1 of 2)
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RIVETING OF METAL PATCHES 206032-131-2

Figure 2-41. Honeycomb Panels – Major Damage Repair (Sheet 2 )

c. Cut away skins and core to remove all damaged
and contaminated material. Use a minimum of 0.500
inch radius at corners,

Any core or skin contaminated by fuel,
oil, water, corrosion. or debris must be
cut out.

NOTE

Where damage is limited to one skin, the
opposite skin may be left intact provided
cleanup operations do not cut into the
skin.

d. Flush the cavity with MEK (C107) or acetone

(C2). Dry promptly with clean, dry, compressed air,

e. Fill the cavity as follows:

(1) Damage of 1.000 inch or less in diameter
may be filled with adhesive (C19) and smoothed to
contour of skins.

(2) Damage exceeding 1.000 inch in diameter
to be filled with a core plug of like honeycomb
material, Seal top and bottom surfaces of plug with
adhesive (C19) and allow to cure. Refer to paragraph
2-175 for preparation of honeycomb core plug,

f. Patch skin as follows:

(1) Fiberglass skins.

NOTE

Fiberglass skin repairs should be
accomplished after core plug has cured.

(a) Prepare a patch of fabric layers (equal to
number of plies Iost) to provide a minimum of a 1,000
inch overlap outside the damaged skin trim and to
provide a minimum of 1.000 inch overlap over each
proceeding layer.
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(b) Saturate the first patch with epoxy resin
(C66). Apply resin to the exposed filler and to the
exposed clean area of the panel around the damage.

(c) Fit the impregnated patch into place.
Smooth out air pockets and wrinkles.

NOTE

Ensure that adequate resin is forced
through the patch ply in the core area.

(d) Saturate each succeeding ply with resin
and brush coat the entire area with resin and apply
the patch. Work each ply to remove the wrinkles and
entrapped air prior to application of the next ply.
Minimum number of plies to be the same as existing
skin.

Use of a vacuum bag will remove resin
from patch area unless adequate seal is
accomplished.

(e) Cover repair with cellophane and apply
firm contact pressure to the patch with shot bags,
clamps, vacuum bag or other suitable means.

(2) Metal skins.

NOTE

Repair any hole or dent caused by seat
belt anchor bolt. Refer to figure 2-14.

(a) Cut a skin patch (prebend, i.e., composite
bond material), sufficiently large to provide a 1.500
inch overlap outside of the damaged skin trim;
remove the peel ply protecting the adhesive and apply
adhesive (C19) evenly to the patch 0.020 to 0.030
inch thick. Minimum patch thickness to be that of
existing skin.

NOTE

Where the panel is curved, the skin patch
must be shaped to match,

(b) Install skin patch over the repair area.

spacing of 1.500 inches and with 2D edge distance.
Rivets are to be installed within the pot life of the
adhesive.

(d) Apply pressure to the patch in the cavity
area to ensure a good bond.

2-188. HONEYCOMB PANEL MINOR
EDGE DAMAGE – LIMITS AND REPAIR.
(AVIM)

2-189. Limitations — Honeycomb Panel Minor
Edge Damage (figure 2-42).

NOTE

The following minor edge damage
criteria applies only to those panels with
a fiberglass skin on the edge bevel.

a. Damage is restricted to fiberglass edge and
core (metal skins and doublers are not damaged).

b. Damage to the core does not extend more than
0.500 inch inside the inboard edge of the bevel (top)
after cleanup.

c. Maximum length of damage shall not exceed
2.000 inches after cleanup.

d. Maximum number of repairs not to exceed
three per panel with a minimum of 2.000 inches
between edges of cleanup.

2-190. Repair — Honeycomb Panel Minor Edge
Damage (figure 2-42).

a. Protect the opening to prevent entry of cleaning
agents and solvents.

b. Remove paint and primer for an area extending
three inches beyond the edge of damage.

Any core or skin contaminated by fuel,
oil, water, corrosion or debris must be
cut out.

c. Cut away edge skin and core to remove all
damaged and contaminated material.
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NOTE

Two-part adhesive (C19) should be used for making
fiberglass wet Iayup repairs when a bond to metal is
required. Exercise care to ensure that cloth is thoroughly
impregnated.

EDGE REPAIR B
206032-132.1

Figure 2-42. Honeycomb Panels – Edge Damage Repairs (Sheet 1 of 2)
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Figure 2-42. Honeycomb Panels — Edge Damage Repairs (Sheet 2)
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d. Fill damaged area with adhesive (C19). Blend
to undamaged surface and allow to cure.

e. Prepare patch layers of fabric to equal number
of plies lost, provide a minimum of a 1.000 i n c h
overlap outside the damaged skin trim, and to provide
a min imum of  1 . 0 0 0  i n c h  o v e r l a p  o v e r  e a c h
preceding layer.

f. Saturate the first patch with epoxy resin (C66).
Apply resin to the exposed core or filler and to the
exposed clean area of the panel around the damage,

g. Fit the impregnated patch into place. Smooth
out air pockets and wrinkles.

NOTE

Ensure that adequate resin is forced
through the patch ply in the core area.

h. Saturate each succeeding ply with resin and
brush coat the entire repair area with resin and apply
the patch. Work each ply to remove the wrinkles and
entrapped air prior to application of the next ply.
Minimum number of plies to be the same as existing
skin.

Use of a vacuum bag will remove resin
from patch area unless adequate sealing
is accomplished.

i. Cover repair with tedlar (C145) and apply firm
contact pressure to the patch with shot bags, clamps,
vacuum bag, or other suitable means.

2-191. HONEYCOMB PANEL MAJOR
EDGE DAMAGE - LIMITSAND REPAIR.
(AVIM)

2-192. Limitations — Honeycomb Panel Major
Edge Damage (figure 2-42).

a. The following extensive edge damage criteria
applies when panel edge bevel skin is metal or when
any metal skin or doubler has been damaged.

b. Damage does not extend more than 0 . 5 0 0
inch inside the inboard edge of the bevel (top) after
cleanup.

c. Maximum length of damage
1.250 inches provided no more

shall not exceed
than two edge

fasteners are affected after cleanup.

d. Maximum number of repairs net to exceed 2
per panel with a minimum of 2.000 inches between
edges of cleanup.

NOTE

When damage exceeds the above limits,
repairs may be accomplished only with
approval and per instruction of qualified
AVSCOM engineering authority,

2-193. Repair — Honeycomb Panel Major Edge
Damage (figure 2-42).

a. Protect the opening to prevent entry of cleaning
agents and solvents.

b. Remove paint  and pr imer  f rom an area
extending 3.000 inches beyond the edge of damage.

Any core or skin contaminated by fuel,
oil, water, corrosion or debris must be
cut out.

c. Cut away edge skin and core to remove all
damaged and contaminated material. Use a minimum
of 0.500 inch radius at all corners of cleanup.

d. If damage is confined to one skin, the opposite
skin may be left intact provided cleanup can be
accomplished without damage to the opposite skin.

e. Clean cavity with MEK (C107) or acetone (C2),
Dry immediately with clean, dry, compressed air,

f. Repair fiberglass skin as follows:

(1) Prepare patch layers of fabric, equal to
number of plies removed, to provide a minimum of a
1.000 inch overlap outside the damaged skin trim
and to provide a minimum of 1.000 inch overlap over
each preceding layer,

(2) Saturate the first patch with epoxy (C66).
Apply epoxy to the exposed core or filler and to the
exposed clean area of the panel around the damage.
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(3) Fit the impregnated patch into place. Smooth
out air pockets and wrinkles.

NOTE

When fiberglass must be bonded to metal,
use adhesive (C19). Exercise care to en-
sure that fiberglass is thoroughly impreg-
nated.

(4) Saturate each succeeding ply with resin and
brush coat the entire repair area with resin and apply
the patch. Work each ply to remove the wrinkles and
entrapped air prior to application of the next ply. Mini-
mum number of plies to be the same as existing skin.

NOTE

Use of a vacuum bag will remove resin
from patch area unless adequate sealing
is accomplished.

(5) Cover repair with tedlar (C145) and apply firm
contact pressure to the patch with shot bags, clamps,
vacuum bag, or other suitable means.

g. Metal skin repair is as follows:

NOTE

Metal skin patch must be prebend (com-
posite bond) material. Type and thickness
is to be the same as original. Where dam-
age is sustained by the external edge dou-
bler, the skin patch thickness must equal
the skin and the doubler.

(1) Prepare a patch to extend 1.500 inches be-
yond edge of cleanup and to the edge of the panel.

NOTE

Where edge bevel skin is metal, the patch
must be formed to conform to the edge
bevel.

(2) Remove peel ply (composite bond protective
cover) and apply adhesive (C19) to the patch (0.020 to
0.030 inch thick).

TM 55-1520-228-23-1

(3) Install the patch and rivet in place. Use row of
rivets through patch and skin only. Rivet spacing to be
the same as panel attachment rivets with a minimum of
2D edge distance. Rivets must be installed within the
pot life of the adhesive.

(4) Apply pressure to the patch in the cavity area
to ensure a good bond.

2-194. INSERT REPLACEMENT. (AVIM)

Damaged inserts may be replaced per figure 2-43.

2-195. Install Rubber Pad Below Fuei Receiver.

a. The following procedure will prevent damage
caused by the fuel cap. This preventive process should
not be performed on damaged areas. Damage areas
shall be repaired in accordance with applicable repair
procedure in this chapter and TM 1-1500-204-23, prior
to installing the protective rubber pad.

b. Use the center of the fuel receiver as a half way
mark, measure 5.250 inches on both sides of the center
point and form a 10.500 inch square. Mark outside
border using masking tape (C143).

c. Sand area inside tape with sandpaper (C124) to
scuff the surface. Wipe area with MEK (C107) and a lint
free cloth (C37).

d. Cut a 10-inch square pad (45, table 2-1) of rubber
and cut one edge to the contour of fuel receiver re-
tainer. Bevel all edges approximately 1/8 inch. Refer-
ence Appendix D, figure D-175.

e. Apply adhesive (C8) to the pad and affix to heli-
copter with contoured cut around fuel receiver retainer.
Follow instructions provided on adhesive container for
curing time.

f. After the pad is in place tape around the pad with
masking tape (C143) leaving a 1/4 inch border. Apply
sealing compound (C131) under all edges and along
the outside edge of the rubber pad.

g. Remove tape and allow 6 to 8 hours to cure.

h. Restencil any partially covered markings IAW TM
55-1500-345-23.
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Figure 2-43. Honeycomb Panels — Installation of Inserts (Sheet 1 of 4)
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Figure 2-43. Honeycomb Panels - Installation of Inserts (Sheet 2)
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Figure 2-43. Honeycomb Panels – Installation of Inserts (Sheet 3)
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Figure 2-43. Honeycomb Panels — Installation of Inserts (Sheet 4)
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2-196. FUEL CELL SUPPORT.  (AVIM) (FIGURE
2-44).

2-197. Cleaning - Fuel Cell Support.

Aliphatic Naphtha Is flammable and
toxic.  It can Irritate and cause bums.
Use only In well ventilated area, away
from heat or flame.  Wear gloves and
goggles.  In case of contact,
immediately flush skin or eyes with
water for at least 15 minutes.  Get
medical attention for eyes.

Clean fuel cell supports with dean wiping rag dampened
with aliphatic naphtha (C22).

2-197.1 Inspection- Fuel Cell Support. Inspect for
dents, holes, rips, and voids between the supports and
mark with soft lead pencil.

2-197.2 Repair-FuelCeliSupport.

a. Repair dents and holes less than 0.500 inch
in diameter in fuel cell support as follows:

Epoxy adhesive can cause severe
bums to skin and eyes and may
cause an allergic reaction to skin and
respiratory reactions Avoid
inhalation.  Thoroughly wash skin
area with waterless hand cleaner
followed by soap and water and
Immediately flush eyes with water for
15 minutes In all cases get immediate
medical attention.  When working
with epoxy adhesive, wear approved
rubber gloves,  chemical goggles,
respirator with organic vapor
cartridge, and protective clothing.
Use in a well ventilated area.

(1) Fill dents with adhesive (C12) and smooth
surface to contour of surrounding area.  Allow to cure 4
hours at 700 to 80°F (21.1  to 26.70C).

Figure 2-44.  Fuel Cell Support.
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(2) Seal holes less than 0.500 inch diameter
with adhesive (C12) and smooth surface to contour of
surrounding area.

b. Repair dents and holes larger than 0.500
inch in diameter in fuel cell support while installed in
helicopter as follows:

NOTE
A plug of common Styrofoam may be
used as a suitable substitute, not to
exceed 4.000 Inches in diameter.

(1) Cut out damaged area and smooth edges
of surrounding area.

Abrading, machining, buffing, or
grinding of epoxy resin may release
fibers that are a health hazard If
Inhaled Into the lungs.  Work
Involving these operations shall be
done by keeping resin wet or by
using air-exhausted workbench.

(2) Cut plug of nopcofoam (C107.1 ) and apply
epoxy resin (C66) to bottom side and allow to cure
before inserting.

(3) Apply epoxy resin (C66) to edges and insert
plug and apply epoxy resin (C66) over top and
surrounding area.  Smooth to contour of surrounding
area.  Allow epoxy to cure 24 hours at 700 to 800F (21.1
0 to 26.7°C).

NOTE
Coated foam fuel cell support may be
cut at any place necessary to allow
access to lower body shell.  To
replace removed section, follow
applicable preceding steps according
to size of pieces removed.

c. Repair fuel cell support defect as follows:

Adhesive is flammable and toxic.  It can Irritate and
cause bums.  Use only in well ventilated area, away from
heat or open flame.  Wear gloves and goggles.  In case
of contact, Immediately flush skin or eyes with water for
at least 15 minutes.  Get immediate medical attention for
eyes.

NOTE
Spray application of adhesive may be
thinned with anphtha (C24.1).

(1) Apply three coats of adhesive (C15) to
exposed foam or damaged area only.  Allow adhesive to
dry for 10 minutes between each coat and after final third
coat.

Aromatic naphtha is flammable and
toxic.  It can irritate and cause burns.
Use only in well-ventilated areas,
away from heat or open flame.  Wear
gloves and goggles.  In case of
contact, immediately flush skin or
eyes with water for at least 15
minutes.  Get medical attention for
eyes.

(2) Remove excess adhesive with dean wiping
rag dampened with aromatic naphtha (C24.  1).

CAUTION
Prevent damage to airframe, use care
when removing supports.  Solvent
shall not be use to remove supports.
Fuel cell supports are bonded to
airframe with sealing compound on
underside four corners, periphery of
sump cutout, and around openings of
conduits.  Any repair plugs
previously installed in support(s) will
be bonded to airframe.
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d. Remove damaged fuel cell support from air-
frame with putty knife.

WARNING

Methyl-ethyl-ketone (MEK) is flammable
and toxic. It can irritate and cause burns.
Use only in well-ventilated areas, away
from heat or open flame. Wear rubber
gloves and goggles. In case of contact,
immediately flush skin or eyes with water
for a least 15 minutes. Get immediate med-
ical attention for eyes.

e. Remove old sealing compound from airframe
with wiping rag dampened with methyl-ethyl-ketone
(MEK) (C107).

WARNING

Sealing compound is flammable. Do not
use near heat, open flames, or sparks.
Overexposure can cause irritation of skin
and eyes, headache, nausea, vomiting,
and systemic problems. Thoroughly wash
skin area with soap and water and immedi-
ately flush eyes with water for 15 minutes.
In all cases get immediate medical atten-
tion. Wear approved protective gloves and
goggles. Avoid breathing of vapors and
prolong or repeated skin contact.

f. Apply sealing compound (C130) to underside
of fuel cell support (1,2, 3, or 4) at four corners, on periph-
ery of sump cutout and around openings of conduits.

g. Install support(s) to airframe. Remove excess
sealing compound.

2-198. FIREWALL.

2-199. Description — Firewall. Firewalls constructed
of titanium sheet (52, table 2-1) are provided at the for-
ward and aft ends of the engine.

2-200. Repair — Firewall.

a. Repair firewall as follows:

(1) Smooth contour dents, nicks, and
scratches that do not penetrate the firewall may be clas-
sified as negligible damage. Inspect with fluorescent
penetrant type of inspection (MIL-I-6868). Refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

(2) Install repairs with monel rivets or standard
close tolerance steel fasteners. Install gasket material
(C25) between repairs to provide fire tight seal.

b. Replace asbestos chafing strips as follows:

(1) Remove strip and clean to bare metal.

(2) Clean metal with toluene (C150) and wipe
dry withclean cloth.

(3) Clean strip with toluene and apply adhe-
sive (C6) to strip and firewall. Allow adhesive to cure at
70� to 80�F (21.1� to 26.7�C) for 24 hours or heat with
a heat lamp for 1 hour at 120�F (48.7�C).

(4) Press strip to firewall and apply pressure
until cured.

c. Repair silicone rubber seals on forward and aft
firewalls. If seals are damaged or loose, rebond or re-
place as follows:

(1) Remove adhesive residue.

(2) Using 80 grit sandpaper (C123), roughen
bonding surface of seal and firewall.

(3) Clean bonding surface of seal and firewall
withcloth dampened with toluene (C150).

(4) Wipe dry with clean dry cloth.

(5) Brush a thin coat of adhesive (C33) on both
surfaces.

(6) Press coated surfaces together. Maintain
contact 24 hours to obtain handling strength. Maximum
strength is obtained in 3 to 5 days.

2-201. ENGINE PAN.

2-202. Description — Engine Pan. The engine pan
and stiffeners are constructed of titanium sheet. It is a
load bearing firewall and is located below the engine
between stations 130 and 167.

2-203. Damage Classification — Engine Pan.

a. Negligible damage.

(1) Nicks, corrosion, and scratch damage are
limited to a cumulative total of 10% of the pan thickness.

(2) Smooth dents that are not gouged and less
than 0.025 inch in depth.

b. Reparable damage. Damage exceeding negli-
gible damage limits shall be repaired using standard re-
pair procedures for titanium, using monel rivets or close
tolerance steel fasteners. Install gasket material (C25)
between repairs to provide fire-tight seal.
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2-204. AFT FUSELAGE ASSEMBLY.

2-205. Description — Aft Fuselage Assembly. The
aft fuselage assembly provides the deck for the engine
mount provision, attachment fittings for the tailboom, a
compartment under the engine deck for electrical equip-
ment, and hard points for ATAS missile system mounting
CS .

2-206. Inspection — Aft Fuselage Assembly.

a. Remove inspection plate on right side of fuse-
lage at tailboom attaching point.

b. Inspect aft fuselage attachment fittings for
loose rivets, nicks, scratches, cracks, corrosion or pitting.
Nicks and scratches in excessof 0.002 inch depth require
repair. All cracks and corrosion damage require repair. If
crack in aft fuselage fitting is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

c. Inspect aft fuselage fairing visually for crack-
ing. All cracks must be repaired. If crack in aft fuselage
fairing is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

d. Inspect section assembly skin for cuts, tears,
cracking, wrinkling, and loose or missing rivets. If crack
in section assembly skin is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

NOTE
Some wrinkling on either side of helicop-
ter below WL 61.76 is permitted unless
wrinkles cross a rivet pattern. Wrinkling
above WL 61.76 which cross rivet pat-
terns, or which are characterized by per-
manent creasing and abrupt changes in
profile require higher level maintenance.

e. Inspect stiffeners for security of attachment
and straightness by looking through avionics compart-
ment door.

2-207. Repair — Aft Fuselage Assembly. (AVIM)

a. Refer to figure 2-36 and TM 1-1500-204-23 for
repair of aft fuselage fairing.

b. Refer to TM 1-1500-204-23 for repair of aft
section assembly skin and repair of stiffeners.

c. For repair of aft fuselage tailboom attachment
fittings proceed as follows:

(1) Remove access door from right side of fu-
selage just forward of tailboom attachment point to gain
access to fittings.

(2) If corrosion or mechanical damage result-
ing from screwdrivers, wrenches, over-length door
screws, etc., is evident, removepaint from fittings using
MEK (C107).

(3) Remove corrosion and inspect fittings for
pitting. Pitting in excess of 0.002 inch must be dressed
out.

(4) Clean up nicks and scratches.

(5) Repair limits for corrosion or mechanical
damage are as follows (if limits are exceeded, retrograde
helicopter in the usual manner):

(a) Minimum wall (web) thickness after
cleanup is 0.100 inch.

WARNING

There must be no abrupt changes in pro-
file or sharp edges after cleanup.

(b) A maximum of 0.050 inch may be re-
moved from upper edges of lower fittings (check DA
Form 2408-15, Historical Record for Aircraft) including
large area closest to bulkhead. No feathered edges are
permitted; if previous repair did not exceed the 0.050 inch
repair criteria, fitting can be repaired to 0.050 inch. If
0.050 inch is exceeded, replace fitting.

NOTE
Ensure adequate edge distance between
forward rivets and edge of fitting after
cleanup.

(c) If it is necessary to clean up thick por-
tion of fitting near corner joint, minimum wall thickness of
fitting at midpoint of corner radius is 0.120 inch after
cleanup (figure 2-45).

NOTE
Inside corner radius where walls intersect
aft section of fitting should be approxi-
mately 0.090 inch (figure 2-45).

(d) Small nicks, scratches, etc., in upper
left hand longeron and fitting not to exceed 0.005 inch
deep may be blended out and repainted. Damage to
upper right hand longeron and fitting may be blended
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AREA A-Minimum Wall Thickness 0.120 AREA B-Minimum Wall Thickness 0.090

206032435

Figure 2-45. Tailboom Attachment Fitting Repair

out and repainted provided depth does not exceed
0.010 inch. Damage to upper right hand angle
(stringer) directly behind tailboom inspection panel
plate nuts may be blended out and repainted provided
damage does not exceed 0.015 inch deep. Rivets in
upper Iongeron having head damage in excess of
0.035 inch depth must be replaced.

(6) Record repair of mechanical or corrosion
damage on DA Form 2408-15, Historical Record for
Aircraft. Include an estimate of edge thickness
removed.

(7) Fittings must be repainted after removal of
corrosion products and cleanup.

2-208.  BALLAST INSTALLATION.
(Figure 2-1.)

2-209. Description — Ballast Installation. Two
ballast installations are provided for weight and
balance applications. The forward location is fuselage
station 30.60, which is forward of the instrument
panel. The aft location is the aft end of the tailboom,
boom station 182.41.

2-210. Inspection — Ballast Installation. Inspect
ballast installation for security.

2-211. Removal – Forward Ballast. 

a. Remove APX-72 transponder from mount,

b. Remove four screws securing APX-72 mount
and ballast to shelf.

c. Remove ballast as required to facilitate
maintenance.

2-212. Removal — Forward Ballast. 

a. Remove four screws securing ballast to shelf.

b. Remove ballast as required to facilitate
maintenance.

2-213. Installation — Forward Bal last .  

a. Reinstall APX-72 mount and ballast with four
screws.  A maximum of 15 pounds may be
used.

b. Install APX-72 transponder in mount.

2-109
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2-214. Installation — Forward Ballast. C Reinstall
ballast with four screws.

2-215. Removal — Aft Ballast.

a. Remove four bolts, twelve washers, and four
nuts securing ballast to tailboom.

b. Remove ballast as required to facilitate main-
tenance.

2-216. Installation — Aft Ballast. Reinstall aft ballast
on tailboom with four bolts, twelve washers, and four
nuts. A maximum of 10 pounds of ballast may be used.

2-217. FITTING ASSEMBLY - ARMAMENT
(Hard Points).

2-218. Description — Fitting Assembly — Armament
(Hard Points). Armament hard points are those struc-
tural load bearing points used for attachment of arma-
ment system. Refer to figure 5-1 A  and figure 16-16
CS .

2-219. Inspection — Fitting Assembly — Armament
(Hard Points). A Visually inspect all hard points for
evidence of physical damage, wear, cracks, and corro-
sion. If crack is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

2-220. Removal — Fitting Assembly — Armament
(Hard Points). A

a. Remove fitting (detail A, figure 5-1) from seat
hardpan by removing six screws and six washers.

b. Remove fitting (detail B) from seat hardpan by
removing four bolts and four washers.

c. Remove fitting (detail D) from centerpost by
removing three screws and three washers.

NOTE
Do not remove or disturb shims on center-
post. They are a permanent production
installation.

d. Remove fitting (detail C) from seat back panel
by removing three screws and three washers.

e. Remove stop assembly (detail E) from seat
hardpan by removing three screws and three washers.

2-221. Repair or Replacement — Fitting Assembly
— Armament (Hard Points). Repair is limited to re-
placement of any part that fails inspection. Refer to TM
43-0105 for corrosion removal. A

2-222. Installation — Fitting Assembly — Armament
(Hard Points). A

NOTE
Remove passenger seat cushion only. He-
licopter may be equipped with either full
length or two piece seat and seatback
cushions. If two piece seat and seatback
cushions are installed only the left side
cushions need to be removed to install
gun. Refer to paragraph 2-92.

a. Install fitting (detail A, figure 5-1) to inserts near
center of seat hardpan with six screws and six washers.

b. Install fitting (detail B) to inserts on left side of
seat hardpan with four bolts and four washers.

c. Install fitting (detail D) to inserts on left side of
centerpost with three screws and three washers.

NOTE
Soundproofing blanket has tear away
flaps to facilitate installation of fittings
(details C and D) without removal of blan-
ket.

d. Install fitting (detail C) on seatback shelf with
three screws and three washers.

CAUTION

Failure to install the following stop can
result in damage to the helicopter when
gun is depressed.

e. Install stop assembly (detail E) to insert on seat
hardpan with three screws and three washers.

2-223. DRAIN INSTALLATION.

2-224. Description — Drain Installation. The aft
fuselage drain installation consists of metal tube
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assemblies attached to drip pan assembly and routed to
exterior of helicopter. A flexible rubber hose attached at
end of metal tube serves as a grommet through fuselage
skin opening.

2-225. TUBE ASSEMBLY (Metal).

2-226. Description — Tube Assembly (Metal). Refer
to paragraph 2-224.

2-227. Inspection — Tube Assembly (Metal). Inspect
tubing for dents, kinks, and deep scratches.

2-228. Removal — Tube Assembly (Metal). Discon-
nect tube assembly from drip pan, remove attaching
clamp, and remove tube from helicopter.

2-229. Repair — Tube Assembly (Metal). Replace
tubing having dents, kinks, or twisted areas.

2-230. Installation — Tube Assembly (Metal).

a. Position tube assembly to drip pan assembly
and tighten fittings. Ensure that end fittings are held to
prevent kinking or twisting of tube assembly when instal-
ling.

b. Install attaching clamp.

2-231. TUBE ASSEMBLY (Flexible).

2-232. Description — Tube Assembly (Flexible). Re-
fer to paragraph 2-224.

2-233. Inspection — Tube Assembly (Flexible). In-
spect rubber tube for cuts and general deterioration.

2-234. Removal — Tube Assembly (Flexible). Pull off
rubber tube from open end of metal drain tube protruding
through fuselage skin opening.

2-235. Repair — Tube Assembly (Flexible). Replace
tube not meeting inspection.

2-236. Installation — Tube Assembly (Flex-
ible). Install rubber tube on metal tube end and position
properly through fuselage skin opening.

2-237. AVIONICS COMPARTMENT
FLOOR.

2-238. Description — Avionics Compartment
Floor. The floor panel is installed in the aft fuselage
between stations 130.0 and 167.0. Panel construction is
aluminum alloy honeycomb core with aluminum facings
and one ply fiberglass edging. The floor panel has provi-
sions for battery tiedowns and installation of electrical
and flight instrument components. Refer to figure FO-17
for station location.

2-239. Inspection — Avionics Compartment
Floor. Inspect honeycomb panel for dents, cracks,
voids, punctures, delamination, and/or other damage. If
damage to panel is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

CAUTION

When removing rivets from panel, care
must be taken to preclude driving rivet
stems into lower aft fuselage panel (figure
2-36).

NOTE
The weight of the transmission and engine
should be removed from the airframe, or
the fuselage should be supported prior to
removal/replacement of avionics
compartment floor.

2-240. Removal — Avionics Compartment Floor. If
repair is impractical and the panel must be removed,
remove the door, electronics equipment and battery, and
then drill out rivets attaching panel to bulkheads and
longerons, etc.

2-241. Repair — Avionics Compartment Floor. If the
contaminated area can be isolated and removed, the
panel may be repaired by insertion methods described in
paragraph 2-174.

2-242. Installation — Avionics Compartment
Floor. Avionics compartment floor panel may be
installed using blind rivets throughout, or the lower skin
on each side of the airframe must be loosened sufficient-
ly to gain access for bucking. However, blind rivets must
be utilized in any event along station 167 due to inacces-
sibility for bucking rivets. (Refer to TM 1-1500-204-23.)
After panel has been installed, install battery, electronics
gear, and attaching components, then reinstall the door.
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SECTION Il. TAlLBOOM

2-243. TAILBOOM

2-244. Description - Tailboom. The tailboom is a
basic monocoque structure which means it has no lon-
gitudinal skin stiffeners or Iongerons. The tailboom skin
is considered primary structure with the exception of
the first 10 inches from its attaching point where the
loads are redistributed by means of four intercostal load
carrying members. The tailboom is attached to the
fuselage by four bolts. The tailboom supports the tail
rotor driveshaft, tail rotor gearbox, tail rotor assembly,
vertical, and horizontal stabilizers. Helicopters with MWO
55-1520-228-30-24 accomplished have an aluminum
alloy, one-piece, non-hinged, tail rotor driveshaft cover.
Helicopters with MWO 55-1520-228-50-25 accomplished
have an aluminum alloy, two-piece, hinged, tail rotor
driveshaft cover.

2-245 Inspection - Tailboom.

NOTE

Manufacturing irregularities and skin dis-
tortions which are aft of the horizontal
stabilizer, excluding dents and creases.
will be considered insignificant provided
the irregularities do no exceed 0.090 inch
depth when measured with a straight edge
and standoff, and providing the change
in profile is gradual.

Manufacturing irregularities and skin dis-
tortions which are forward of the horizon-
tal stabilizer, excluding dents and creases,
will be considered insignificant provided
the irregularities do not exceed 0.060 inch
depth when measured with a straightedge
and standoff, and also providing the
change in profile is gradual.

a. Inspect the entire tailboom for localized buckling
and bending.

(1) Inspect driveshaft cover (if installed). Refer to
paragraph 2-255.

(2) Open or remove driveshaft cover (if installed).

b. Inspect for scratches and creases. Any scratch or
crease which obviously exceeds the thickness of the

paint will be inspected using a 5 power magnifying
glass and/or dye-penetrant.

NOTE

Scratches not in excess of 0.005 inch
depth and at angles greater than 45 de-
grees from the longitudinal axis of the
tailboom may be blended out provided
they do not exceed one-sixth the circum-
ference of the tailboom, and provided they
are not also accompanied by creasing.
Scratches not in excess of 0.010 inch
depth and at angles less than 45 degrees
from the longitudinal axis may also be
blended out. No limit on length or number
of longitudinal scratches provided dam-
age is not clustered.

c. Visually inspect the entire tailboom for large dents
or creases. Any dent or crease which obviously causes
misalignment of the tailboom or driveshaft is
nonreparable except at depot level of maintenance. A
tailboom with these deficiencies will be replaced.

d. Inspect the entire tailboom for reparable dents.
Not more than two smooth dents per bulkhead section,
neither dent exceeding 1.000 inch in diameter, sepa-
rated by at least 90 degrees but not more than 120
degrees about the circumference of the tailboom will be
permitted. Other damage must be repaired. (Only minor
dimpling and peening is permitted forward of horizontal
stabilizer to tailboom station 42.59.)

NOTE

In general there are no limitations to the
number of minor dimples or peenings pro-
vided this damage is not clustered. Dim-
pling or peening is any dent 0.125 to 0.250
inch in diameter, which does not tear or
significantly scratch the skin.

e. Inspect the entire tailboom assembly for loose or
missing rivets. Loose or missing rivets must be re-
placed.

f. Inspect the entire tailboom for cracks, especially
the area around the tailrotor driveshaft

2-112 Change 18
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hanger bearing brackets and the tail rotor gearbox
mounting pad. Cracks must be repaired. If crack in tail-
boom is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

WARNING

Punctures and bullet holes must be re-
paired prior to the next flight.

g. Inspect the tailboom for punctures, bullet
holes, etc.

h. Inspect the area around the 90 degree gearbox
for corrosion. Corrosion must be removed and area re-
painted. Refer to TM 43-0105 for repairs.

i. Inspect tailboom repairs for buckling between
rivets. Inspect patches for creasing and cracks. Inspect
for missing or loose rivets. If crack in patch is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.

j. Inspect the tailboom for skin crinkling, i.e.,
localized buckling of the skin with sharp changes in pro-
file. This usually involves skin rippling or wrinkle overlap.

NOTE

If major buckling or crinkling occurs at
any tailboom station as the result of a hard
landing or pylon induced vibrations, and
is not a result of an external strike, the
tailboom, less serviceable items, will be
suspected of overstress and replaced.

k. Inspect the tail rotor hanger bearing support
brackets for cracks and bends. A bent bracket may be
straightened by finger pressure. There are no repairs
permitted. Elongation of holes in excess of 0.270 inch
diameter requires replacement. If crack in tail rotor han-
gar bearing is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

l. If installed, inspect access cover (6, figure 2-48
or 7, figure 2-49) and adjacent skin for creasing, cracks,
or dents. If damaged, remove cover and inspect bulk-
heads and web for damage.

2-246. Torque Requirement — Tailboom.

a. Remove inspection plate on right side of fuse-
lage at tailboom attaching point.

b. Torque four tailboom attaching bolts 375 TO
415 INCH-POUNDS after maintenance test flight and
after 100 hours of flight following tailboom installation.
Repaint (C132) slippage marks.

c. Install inspection plate with screws. Maximum
screw length, excluding head, must not exceed 0.376
inches.

2-247. Damage Limits — Tailboom.

CAUTION

The tailboom must be replaced if damage
is extensive enough that tailboom mis-
alignment is suspected.

a. Damage which does not exceed 10% of tail-
boom circumference in height and 30% of tailboom cir-
cumference in length may be repaired by patching. (Cir-
cumference to be measured at aft end of damage.)

b. A maximum of two damaged areas per stress
section of the tailboom is permitted. Example: A line
drawn around the circumference of the tailboom must not
touch more than two damaged areas.

c. Damaged areas must be a minimum of 8.000
inches apart.

d. Total damage to the tailboom is not to exceed
5% of the tailboom area (approximately 160 square inch-
es).

e. If damage is located forward of tailboom sta-
tion 43.00, between tailboom station 78.00 and 99.00 or
aft of tailboom station 172.00, determine if bulkheads,
supports, fittings, etc., have sustained damage. Damage
to these parts is cause for tailboom replacement. Refer
to figure 2-47.

f. If installed, access cover (6, figure 2-48 or 7,
figure 2-49) — Damage Limits. Cover is acceptable with-
out repair if the following damage limits are not exceed-
ed:

(1) Dents are not sharp.

(2) Skin is not gouged.

(3) Not more than one dent per station plane.

(4) Dents no closer than 2.000 inches to one
another or edge.

(5) Dents no deeper than 0.020 inch.
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g. Bulkheads, web, and tailboom skin adjacent to
access cover — Damage Limits.

(1) Bulkheads. No damage allowed.

(2) Web. No damage allowed in web within
1.000 inch of a bulkhead, external skin, or cover.

(3) No damage allowed above the web in tail-
boom skin.

2-248. Removal — Tailboom. C

CAUTION

Use care not to damage VOR antenna (7,
figure 2-48 or 8, figure 2-49) while remov-
ing tailboom. Supports shall be placed so
they will not contact antenna. Antenna
shall not be used as handhold.

NOTE
The tailboom may be supported by plac-
ing one support under the forward posi-
tion and one support under the aft end
immediately forward of the vertical stabi-
lizer. Refer to figure 2-46.

a. Remove vertical fin if required. Refer to para-
graph 2-267.

b. Remove inspection panel (13, figure 2-1 A ,
figure 2-2. C ) from right side of fuselage just forward of
tailboom attachment point. Remove aft engine fairing.
Refer to paragraph 2-65.

c. If installed, remove tail rotor driveshaft cover
(4, figure 2-48 or 4 and 5, figure 2-49). Refer to paragraph
2-254.

d. Disconnect and tag tailboom electrical anten-
na and electrical leads.

NOTE
Mark antenna leads to assist in proper
installation.

e. Disconnect tail rotor pitch change tube.

f. Disconnect tail rotor driveshaft just forward of
tailboom attachment point (paragraph 6-155). On heli-
copters with MWO 55-1520-228-50-25 accomplished,
refer to paragraph 6-170.

CAUTION

Tailboom may rotate to the right if vertical
fin is not removed.

g. Disconnect the tailboom and remove nuts (6)
and washers (4) from four attaching bolts (1, 2, 3). With
a plastic mallet, carefully drive the four bolts out and
separate tailboom from aft fuselage. Refer to figure 2-46.

h. If tailboom is to be replaced, remove all ser-
viceable components from existing tailboom for rein-
stallation.

2-249. Repair — Tailboom.

NOTE
Tailboom repair is limited to patching of
minor damage. All repairs must be in ac-
cordance with accepted sheet metal prac-
tices. Refer to TM 1-1500-204-23.

NOTE
Ensure tailboom skin repairs do not inter-
fere with fit of tail rotor driveshaft cover (4,
figure 2-48 or 4 and 5, figure 2-49) if
installed.

a. Accomplish minor skin damage repairs as fol-
lows:

(1) Clean up damaged skin using a minimum
0.125 inch radius.

(2) Prepare a patch of aluminum alloy sheet
(27, table 2-1) and shape to contour of tailboom. The
patch must extend a minimum of 3.000 inches forward,
3.000 inches aft, 1.000 inch below and 1.000 inch above
the damaged area.

(3) Prepare patch and tailboom skin for bond-
ing as follows:

(a) Clean areas to be bonded with MEK
(C107).
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1. Bolt, NAS626-23 (Head Aft) 5. Washer, as required between fittings and nut so that not
2. Bolt, NAS626-20 (Head Aft) Iess than one thread and not more than three threads
3. BoIt, NA-S626-20 (Head Aft) are showing. Troque 375 TO 415 INCH-POUNDS.
4. Washers, (Under bolt heads 6. Nut

with csk toward bolt heads) 7. Shim

Figure 2-46. Tailboom Removal/lnstallation
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Figure 2-47. Tailboom Damage Limits and Repair

(b) Sand surfaces l ightly with sandpaper

(C125) to remove all surface finish

(c) Wipe sanded areas with a clean cloth
moistened with MEK (C107), then wipe dry with a
clean cloth before MEK evaporates.

(4) Apply adhesive (C19) to patch and position
patch over damagcd area.

(5 )  I n s t a l l  a  m in im u m  o f  t h re e  r o ws  o f
NAS173813 rivets running circumferentially and a
minimum of one row of rivets running longitudinally
in the patch. Rivets are to be installed within pot Iife of
adhesive (C19).

NOTE

Rivet size and spacing to be the same as
skin lap joints.

b. Replacement of Tail Rotor Driveshaft Hanger
Bearing Support Brackets. (AVIM)

If more than one support bracket
requires replacement, replace one at a
time. If original vertical position of
driveshaft cannot be determined with
± 0.030 inch, tailboom must be returned
to depot for installation of bracket using
a l i gnment  f i x tu re .

(1) Obtain dimensions between driveshaft and
tailboom at support bracket to be replaced. If support
bracket is being replaced due to elongation of
mounting holes, position driveshaft at approximately
center of elongation prior to obtaining dimensions.

(2) Manufacture a shim block, of phenolic or
other soft material, to fit contour of tailboom and
driveshaft using dimensions obtained in substep (1).

(3) Place shim block between driveshaft and
tailboom as near as possible to support bracket being
replaced. Ensure that shim block fits snugly with no
excessive pressure on driveshaft or tailboom.

2-116
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1.
2.
3.
4.
5.

6.
7.
8.

Snapring
Grommet
Fastener
Driveshaft Cover
Driveshaft Hanger Bearing
Support Bracket
Access Cover (If Installed)
VOR Antenna (If Installed)
Clip

206032-138

Figure 2-48. Tailboom Assembly
(MWO 55-1520-228-30-24 Accomplished)
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5.
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7.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

2 0 6 0 3 2 - 1 3 9

Figure 2-49. Tailboom Assembly
(MWO 55-1520-228-50-25 Accomplished)

Fastener
Grommet
Snapring
Driveshaft Cover
Driveshaft Cover
Driveshaft Hanger
Bearing Support Bracket
Access Cover (If Installed)
VOR Antenna (If Installed)
Hinge Half
Hinge Pin
Clip
Pad
Doubler
support
Bulkhead
Shoulder Bolt
Washer
Lanyard
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(4) Remove bolts attaching driveshaft hanger
to support bracket.

NOTE

When removing some support brackets,
it may be necessary to remove driveshaft
hanger attaching bolts from adjacent
hangers to provide sufficient clearance.
These bolts must be properly reinstalled
prior to marking location of holes to be
drilled in support bracket.

(5) Rotate dr iveshaft  hanger to provide
clearance and remove screws attaching support
bracket to tailboom. Remove support bracket from
tailboom.

(6) Position new support bracket on tailboom
and install attaching screws.

(7) Rotate driveshaft hanger until mounting
holes for driveshaft hanger are in vertical alignment
with support bracket. Allow driveshaft to seek its
normal lateral position. Hold driveshaft against shim

(8) Using a hole-finder, mark location of holes
to be drilled in support bracket from driveshaft hanger
mounting holes.

(9) Remove support bracket from tailboom.

Drill press should be used for drilling
support bracket to ensure holes are
drilled parallel.

(10) Drill two holes 0.252 (±0.001) inch in
support bracket. Deburr holes and prime with primer
(C118).

(11) Position support bracket on tailboom and
install attaching screws.

(12) Ensure that holes in support bracket and
mounting holes in driveshaft hanger are aligned
within 0.030 inch. If holes do not align within
tolerance, tailboom must be replaced.

NOTE

If interference is encountered between
the safety pin on the forward end of the
long tail rotor driveshaft and the bearing
support bracket, material up to 0.120
inch on a 1.000 inch radius may be
removed from the bracket to provide
clearance.

(13) Install driveshaft hanger attachment bolts
and perform driveshaft alignment check. Refer to
paragraph 6-127.

(14) Make entry in helicopter historical records
(DA Form 2408-15) that support bracket has been
replaced. Each individual support bracket may be
replaced three times in the field. Replace tailboom if
support bracket required replacement more than
three times. Send damaged tailboom to depot for
repair.

c. Repair of tail rotor gearbox mount. (AVIM)

(1) Fabricate a plate f rom sheet metal
approximately 0.500 inch thick, the same size as the
tailrotor gearbox base, with a true surface over the
entire face. Drill four holes in plate to match gearbox
mounting holes.

(2) Clean paint to bare metal to 1.000 inch
diameter area around mounting bolt holes where
parts are missing or loose. Use sandpaper (C126) or
MEK (C107).

(3) Clean area where paint was removed with
MEK (C107). Allow to dry.

(4) Apply double-faced tape (C139) around
mounting hole(s) on bottom of metal plate to hold
washer(s) in position and to keep plate from being
bonded to washer(s).

(S) Attach washer(s) in position on plate to
match mounting area on tailboom and apply a
maximum 0.020 inch thickness film of adhesive
(C19) to exposed surface of washer(s).

(6) Tailbooms with MWO 55-1520-228-50-25
accomplished, prepare laminated shims in
accordance with paragraph 6-203., step h.

(7) Align and position plate on tailboom
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(8) Coat four bolts with lubricant (C111) and
install to align washers and plate. Do not tighten
bolts, allow plate to rock during bolt installation, or
clamp plate to tail boom. Place a 10 pound weight on
plate to apply pressure on washers during curing
time.

NOTE

Steps (9) through (11) do not apply after
a c c o m p l i s h m e n t  o f  M W O  5 5 - 1 5 2 0 -
2 2 8 - 5 0 - 2 5 .

(9) Fabricate a second plate from steel metal
approximately 0.250 inch thick and approximately

2.000 inches larger than first plate, with a true
surface over its entire face. Attach a sheet of
sandpaper (C124) to surface of plate.

(10) Allow adhesive to cure and remove bolts
and first plate.

(11) Draw sandpaper side of second plate over
washer(s) in short smooth strokes until a flat, solid
contact is made at all four points.

(12) Position first metal plate on washers to
check for plate contact at all four points. Use a
flashlight and shim to check for solid contact. Plate
must not rock.

(13) Install dissimilar metal tape (C139) to
surface of bonded washers.

NOTE

The top surfaces of bonded washers with
dissimilar metals tape installed must be
in the same plane within 0.002 inch and
parallel within 0.001 inch across their
diameter.

NOTE

Helicopters with MWO 55-1520-228-
50-25 accomplished, use one radius
block (P/N 206-032-004-27)  on lef t
side and one radius block (P/N 20-042-
21-8) on the right side. Refer to
Appendix D for fabrication instructions.

(15) Missing Radius Blocks - Fabricate new
radius blocks (P/N 206-032-004-27) in accordance
with Appendix D. If the T/R gearbox was previously
installed with the radius blocks missing, inspect the
doublers for any damage caused by the forward
mounting nuts of the gearbox. Nicks and scratches on

doublers not exceeding 0.008 inch deep may be
repaired using 400 grit sandpaper (C126). Also
sandpaper (C126) the mounting surface of a newly
fabricated radius block and clean with MEK (C107),
After the MEK has dried, remove the MEK residue
with a clean dry cloth. Clean mounting area of radius
block on tailboom per substep (16) following. Bond in
place per substeps (17) and (18) following.

(17) Apply a film of adhesive (C19) to exposed
mating surface of radius block(s) and position them
inside tailboom under forward tail rotor gearbox stud
holes. Install two bolts coated with lubricant (C111) to
align radius blocks to doubler. Tighten nuts on bolts
sufficiently to apply a 10 pound damping force on
radius block(s) during cure time. Allow adhesive to
cure, then remove bolts.

(18) Prime and touch up paint in radius block
areas as required.

(14) Prime and touch-up paint on tailboom

d. Repair of access cover (6, figure 2-48 or 7,

Cleaning solvents are flammable and
toxic. Use only in well-ventilated area.
Avoid skin contact and inhalation of
vapors. Protect eyes with safety glasses.

figure 2-49) is not allowed. Damaged cover will be
replaced.

e. Repair of bulkheads, web, and tailboom skin
adjacent to access cover

(1) No repair to bulkheads allowed. Request
disposition from AVSCOM engineering.
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(2) No repair to web allowed within 1.000 inch of
a bulkhead, external skin, or the cover. Request dispo-
sition from ATCOM engineering. Other damage maybe
repaired by accepted sheet metal practices.

(3) No repair to tailboom skin allowed above the
web. Request disposition from ATCOM engineering.
Other damage may be repaired by accepted sheet
metal practices.

2-250. Installation — Tailboom.

a. If not previously accomplished, inspect at fuse-
lage tailboom attachment fittings for condition. Look for
loose rivets, cracking, and pitting. Fittings should be
repainted if necessary.

b. Check aft fuselage bulkhead for cracking, and
also check the tailboom attachment holes, both fuse-
lage and tailboom, for excessive wear.

NOTE

Maximum diameter of the aft fuselage and/
or tailboom attachment holes as a result
of elongation, wear or rework, must not
exceed 0.383 inch diameter.

The four nylatron chafing pads installed
on the front bulkhead of the tailboom are
to be attached with adhesive (C9). Plug
any existing exposed rivet holes.

c. Ensure shim (7, figure 2-46) is securely bonded to
tailboom with adhesive (C9).

d. Position tailboom against aft fuselage and place
suitable supports at each end of tailboom as shown in
figure 2-46.

CAUTION

flight following tailboom replacement and repaint (C132)
slippage marks.

NOTE

Install washers (5) between fitting and nut
so that not less than 1 thread and not
more than 3 threads are showing.

f. Connect antitorque control tube.

g. Connect electrical wiring and antenna leads.

h. Connect tail rotor driveshaft. Refer to paragraph
6-157.

CAUTION

Ensure proper length screws are installed
in access panel to avoid contact between
screws and structure. Length of screw
excluding head must not exceed 0.375
inch.

Install aft engine fairing. Refer to paragraph 2-66.

Remove tailboom supports.

k. Install vertical fin if required. Refer to paragraph 2-
269.

l. Install tail rotor driveshaft cover, as required. Re-
fer to paragraph 2-257.

m. Install access plates (13, figure 2-1      , figure 2-2
.

2-251. TAIL ROTOR DRIVESHAFT COVER.

Ensure correct bolt is installed in correct
hole. Refer to figure 2-46.

e. Align tailboom and aft fuselage attachment holes.
Install bolts (1, 2, and 3, figure 2-46) from tailboom side
with a washer (4) under the head of each bolt (counter-
sink side toward bolt head). Install new washers (5) and
new nuts (6) and torque  375 TO 415 INCH-POUNDS

2-252. Description — Tail Rotor Driveshaft Cover.
Helicopters with MWO 55-1520-226-30-24 accomplished
have a one-piece aluminum alloy cover that encloses
long tail rotor driveshaft. The cover is not a primary
tailboom structure and maybe removed under special
conditions. The purpose of the cover is to improve the
reliability of the tail rotor driveshaft, bearings, and re-
duce maintenance requirements. It is attached to the
tailboom by fasteners that secure to clips which are
riveted to the left and right side of the tailboom.
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2-253. Description — Tail Rotor Driveshaft Cov-
er. Helicopters with MWO 55-1520-228-50-25 accom-
plished have a two-piece hinged aluminum alloy cover
that encloses tail rotor driveshafts. The cover provides
protection to the tail rotor driveshaft and bearings, and
reduces maintenance requirements. It is attached to the
left side of tailboom by hinges. Hinge halves are riveted
to the tailboom and tail rotor driveshaft cover. Clips and
fasteners secure the cover to the right side of the tail-
boom.

CAUTION

To prevent possible injuries to personnel
and damage to the helicopters, the tail ro-
tor driveshaft cover will be closed for
ground run.

2-254. Removal — Tail Rotor Driveshaft Cover.

CAUTION

Use care not to damage tail rotor drive-
shaft cover(s) or tailboom skin when re-
moving cover.

a. On helicopters with MWO 55-1520-228-30-24
accomplished, loosen fasteners (3, figure 2-48) on both
sides of tail rotor driveshaft cover and remove from tail-
boom.

NOTE

The helicopter may be flown without tail
rotor driveshaft cover(s) installed at the
discretion of the unit commander.

It may be necessary to use a scrap piece
of hinge pin or similar material to drive the
hinge pin out.

b. On helicopters with MWO 55-1520-228-50-25
accomplished, loosen fasteners (1, figure 2-49). Open
covers (5 and 4). Disconnect lanyard (18) securing aft
cover (5) to support (14). If forward cover (4) is removed,
remove screw from cover (7) at the end of forward hinge
(9). Cut lockwire at ends of hinges (9) and remove hinge
pins (10) from hinges (9).

c. When the helicopter is to be flown without the
tail rotor driveshaft cover installed, the following will ap-
ply:

(1) A weight and balance calculation on DD
Form 365-C shall be accomplished to update weight and
balance records.

(2) On helicopters with MWO
55-1520-228-30-24 accomplished, antichafe tape
(C112) shall be removed from tailboom. Replace anti-
chafe tape when tail rotor driveshaft cover is reinstalled.

2-255. Inspection — Tail Rotor Driveshaft Cover.

a. Inspect driveshaft cover (4, figure 2-48, or 4
and 5, figure 2-49) for condition of paint.

b. Inspect driveshaft cover for damage, cracks,
dents, tears, scratches and corrosion. If crack in drive-
shaft cover is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

c. On helicopters with MWO 55-1520-228-30-24
accomplished:

(1) Inspect driveshaft cover fasteners (3, fig-
ure 2-48) for damage or corrosion. Missing fasteners are
not permitted.

(2) Inspect clips (8) mounted on tailboom for
cracks, deformation, loose rivets, corrosion, or damage.
These conditions are not permitted. If crack in clip is
suspected, refer to TM 1-1520-254-23, Technical Manu-
al Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

(3) Inspect pressure sensitive (antichafe) tape
(C112), on tailboom for deterioration, tears, delamina-
tion, or embrittlement. These conditions are not per-
mitted.

NOTE
Aircraft with driveshaft cover lower edges
flared outboard, which allows clearance
eliminating chafing on tailboom, do not
require installation of chafing tape.

d. On helicopters with MWO 55-1520-228-50-25
accomplished:

(1) Inspect driveshaft cover fasteners (1, fig-
ure 2-49) and hinge halves (9) for damage and corrosion.
Missing fasteners or loose rivets in hinge halves are not
permitted.

(2) Inspect tailboom clips (11) and hinge
halves (9) for cracks, deformation loose rivets, or dam-
age. These conditions are not permitted. If crack in clip
or hinges is suspected, refer to TM 1-1520-254-23, Tech-
nical Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

(3) Inspect the 14 chafe pads (12) on tailboom
for deterioration, separation, loose rivets, or embrittle-
ment. These conditions are not permitted.

2-256. Repair — Tail Rotor Driveshaft Cover.

a. Repair or replace tailboom clips (8, figure 2-48
or 11, figure 2-49) that do not meet inspection require-
ments.
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b. Replace damaged or missing fasteners (3, fig-
ure 2-48 or 1, figure 2-49) on driveshaft cover.

c. On helicopters with MWO 55-1520-228-30-24
accomplished, replace pressure sensitive (antichafe)
tape (C112), that does not meet inspection requirements.

NOTE
Aircraft with driveshaft cover lower edges
flared outboard, which allows clearance
eliminating chafing on tailboom, do not
require installation of chafing tape.

d. On helicopters with MWO 55-1520-228-50-25
accomplished:

(1) Replace damaged tailboom hinge halves
(9) and pads (12) that do not meet inspection require-
ments.

(2) Replace damaged cover hinge halves (9)
and doubler (13) that do not meet inspection require-
ments.

e. Repair driveshaft cover skin in accordance
with TM 1-1500-204-23.

2-257. Installation — Tail Rotor Driveshaft Cover.

CAUTION

Use care not to damage tail rotor drive-
shaft cover or tailboom skin when instal-
ling cover.

a. On helicopters with MWO 55-1520-228-30-24
accomplished:

(1) Place driveshaft cover (4, figure 2-48) on
tailboom. Ensure cover is on outboard side of clips (8) to
prevent damaging clips.

(2) Align cover fasteners (3) to clips (8) and
lock in place on left and right side of driveshaft cover.

b. On helicopters with MWO 55-1520-228-50-25
accomplished:

(1) Place aft cover (5, figure 2-49) on tailboom.
Align hinge halves. Install aft hinge pins (10) forward to
aft. Leave cover (5) hinged open at this point. Position
forward cover (4) on tailboom. Align hinge halves. Install
hinge pin (10).

(2) Use lockwire (C96) to retain hinge pins
(10).

(3) Align cover fasteners (1) with clips (11).
Lock fasteners.

(4) Attach lanyard (18) on aft cover (5) to sup-
port (14) with shouldered bolt (16) and washer (17).

2-258. HORIZONTAL STABILIZER.

2-259. Description — Horizontal Stabilizer (figures
2-50 and 2-51). The horizontal stabilizer is constructed
of aluminum and mounted through the tailboom. The
stabilizer is supported and secured by plates on each
side.

2-260. Inspection — Horizontal Stabilizer. Inspect
horizontal stabilizer, support plates, and tailboom attach-
ing points for cracks, dents, and damage. Check for
loose or worn rivets, missing screws, and navigation
lights for security and condition of lens. To allow access
for removal of foreign objects from inside of stabilizer, cut
3/4” holes at 21 3/4” from centerline of stabilizer (both left
and right) and 3 1/2” from leading edge on upper surface,
and install 3/4” button plugs P/N 5340-708-8933. Seal
plugs with sealer type II, Class B2, NSN
8030-00-723-2746, MIL-S-8802E. If damage is sus-
pected, refer to TM 1-1520-254-23, Technical Manual
Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

2-261. Removal — Horizontal Stabilizer.

a. Remove screws and washers attaching two
upper supports to tailboom and stabilizer.

b. Disconnect position light wires at terminal
block.

c. Remove screws and washers attaching two
lower supports to tailboom and stabilizer.

d. Slide stabilizer out of tailboom taking care not
to damage the surface.

e. If stabilizer is to be replaced, remove the posi-
tion lights and wiring from existing stabilizer for reinstalla-
tion.

2-262. Repair — Horizontal Stabilizer. Refer to TM
1-1500-204-23 for repairs.

2-263. Installation — Horizontal Stabilizer.

a. Slide stabilizer into tailboom, taking care not to
damage the surface.
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1. Nut
2. Washer
3. screw
4. Nut
5. Washer
6. Screw
7. Lower Support
8. screw
9. screw

10. Upper Support
11. Horizontal Stabilizer

206022-6-2

Figure 2-50. Horizontal Stabilizer and Vertical Fin Installation (Sheet 2)
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NOTE

Use this illustration when installing vertical fin on
tailbooms P/N 206-032-004-51 and other tailbooms
which have been modified for installation of vertical
fin with bolts and nuts.

1. Bolt
2. Countersunk Washer
3. Washer
4. Washer
5. Nut

Figure 2 - 5 1 . Vertical Fin Installation
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b. Install lower supports (7, figure 2-50) attaching
with screws (3 and 9) to tailboom and horizontal stabiliz-
er.

NOTE
Start all screws first and then complete
tightening to keep from stripping screws
in misaligned holes.

c. Connect position light wires at the terminal
block and ensure wire is serviceable and clamped.

d. Install upper supports (10), attaching with
screws (3, 8, and 9).

e. Install nut (4), washer (5), and screw (6)
through upper and lower supports (7 and 10) and hori-
zontal stabilizer (11).

f. Install nut (1), washer (2), and screw (3).

2-264. VERTICAL FIN AND SUPPORTS.

2-265. Description — Vertical Fin and Supports (fig-
ures 2-50, through 2-53.) The vertical fin is of aluminum
honeycomb construction and provides a mount for the
tail skid and radio antennas. The vertical fin is attached
to the tailboom by means of forward and aft vertical fin
supports. These supports are of aluminum construction
and are classified as major structural members.

2-266. Inspection — Vertical Fin and Supports.

a. Upper leading and trailing edge.

(1) Punctures of any size are not acceptable
unless repaired.

(2) Chips not to exceed 0.250 inch diameter
and less than 10% of the total area shall be considered
negligible.

(3) Open cracks of any length are not accept-
able. Open cracks must be repaired. If crack in vertical
fin and/or supports are suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

(4) Hair line cracks less than 1.000 inch in
length shall be considered negligible. If crack in vertical
fin and/or supports are suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

(5) Scratches not to exceed 0.005 inch depth,
and not more than 1.000 inch in length shall be consid-
ered negligible. All other damage must be repaired, or
the assembly removed and replaced with a serviceable
vertical fin.

b. Lower leading and trailing edges.

(1) Smooth dents which are not gouged and of
less than 3.000 inches in diameter and 0.300 inch deep
are acceptable. Dents within one inch of one another
(edge-to-edge) are to be considered as one dent.

(2) Nicks and scratches not more than 0.002
inch in depth and of any length, will be considered negli-
gible.

(3) Corrosion pitting not to exceed 0.002 inch
in depth, and not more than 10% of the total area will be
considered negligible.

(4) No cracking or punctures will be permitted.
If crack is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

(5) Loose or missing rivets will be unaccept-
able.

(6) Any damage beyond the aforementioned
limitations must be repaired, or the assembly must be
removed and replaced with a serviceable vertical fin.

c. Honeycomb area will be inspected as specified
in paragraph 2-172. Limitations will be as specified in
paragraphs 2-179 and 2-187. If damage to the honey-
comb area is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

d. Antenna leads and couplers will be inspected
for security and condition. Do not turn couplers.

e. Mounting bolts will be inspected for damaged
threads, cracking, and security. Missing bolts must be
replaced. If crack in bolt is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

f. Forward and aft vertical fin supports will be
inspected for cracking, security of attachment, corrosion,
and damage. No cracking, loose or missing rivets, or
damage beyond the repair limitations specified in figure
2-52 and 2-53 will be permitted. If crack in vertical fin is
suspected, refer to TM 1-1520-254-23, Technical Manu-
al Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

2-267. Removal — Vertical Fin and Supports.

a. Disconnect VHF and FM antenna cables at
vertical fin.

b. Remove four bolts attaching vertical fin to for-
ward and aft supports. Refer to figure 2-51.

c. Removal and replacement of forward and
aft vertical fin supports is not authorized. Loose or
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FORWARD VERTICAL FIN SUPPORT 206-031-417

TYPE OF DAMAGE MAXIMUM DAMAGE AND REPAIR DEPTH

MECHANICAL Smooth damage exceeding 0.010 inch shall be blended out.
Cleanup depth or repairs shall not exceed minimum dimension
shown above.

CORROSION Repair areas after cleanup shall not exceed minimum dimensions
shown above.

MAXIMUM AREA PER 2.000 Sq. In.
FULL DEPTH REPAIR

NUMBER OF REPAIRS Four

NOTES:

1. Blend out reparable damage with 400 grit abrasive paper (C126).

2. Coat all repair areas with chemical conversion coating (aIodine) (C38) and apply zinc
chromate primer (C118).

206031-57

Figure 2-52. Repair Limits — Forward Vertical Fin Support
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TYPE OF DAMAGE

MECHANICAL

NOTE: All dimensions are indicated in inches.

AFT VERTICAL FIN SUPPORT 206-031-418

MAXIMUM DAMAGE AND REPAIR DEPTH

Smooth damage exceeding 0.010 inch shall be blended out.
Cleanup depth or repairs shall not exceed minimum dimension
shown above.

CORROSION Repair areas after cleanup shall not exceed minimum dimensions
shown above.

MAXIMUM AREA PER 2.000 Sq. In.
FULL DEPTH REPAIR

NUMBER OF REPAIRS Four

NOTES:

1. Blend out reparable damage with 400 grit abrasive paper (C126).

2. Coat all repair areas with chemical conversion coating (alodine) (C38) and apply zinc
chromate primer (C118).

206031-58

Figure 2-53. Repair Limits — Aft Vertical Fin Support

2-129
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damaged rivets will be replaced one at a time in accor-
dance with instructions contained within TM
1-1500-204-23.

2-268. Repair — Vertical Fin and Supports. Vertical
fin and supports will be repaired in accordance with in-
structions contained in figures 2-39, 2-52, and 2-53, ex-
cept that only fiberglass repairs will be permitted to the
upper forward and aft trailing edges, and nicks,
scratches, or pitting in the lower forward and at trailing
edges may be blended out provided that not more than
10 percent of material thickness must be removed for
cleanup.

NOTE

To gain access to antenna couplers, re-
move rivets and remove trailing edge of
vertical fin or cut a small hole in the fiber-
glass behind the connectors.

2-269. Installation — Vertical Fin.

CAUTION

The lower aft bolt may require an addition-
al thin washer next to the recess washer if
the bolt bottoms out on the ballast weight.

NOTE

This step applies to vertical fin installation
on tailbooms P/N 206-032-004-1 which
have not been modified for installation of
vertical fin with bolts and nuts. Refer to
figure 2-50.

a. Position fin on tailboom and install four bolts of
proper length and eight washers, two longest bolts for-
ward. The recessed washers are installed next to head
of bolts and the thin washers between the fin and mount.
Torque bolts 50 TO 70 INCH-POUNDS.

b. The following steps apply to vertical fin installa-
tion on tailbooms P/N 206-032-004-51 which have been
modified for installation of vertical fin with bolts and nuts.
Refer to figure 2-51.

(1) Place countersunk washers (2) on four
bolts (1) with recessed side of washers toward bolt
heads. Place four bolts (1), with washers installed,
through holes in vertical fin.

(2) Place one thin aluminum washer (3) on
each of four bolts (1) on inboard side of vertical fin.

(3) Position vertical fin on tailboom and install
special washers (4) and nuts (5). A minimum of one and
a maximum of two washers (4) must be installed on each
bolt (1) between the nut and the tailboom structure.
Install the special washers (4) with the radius toward the
tailboom structure. Torque bolts 50 TO 70 INCH-
POUNDS.

c. Connect VHF and FM antenna cables at verti-
cal fin. Slide rubber nipples over connections and secure
at both ends with nylon thread (C149) to prevent gasses
from fouling connections.

2-270. TAIL SKID.

2-271. Description — Tail Skid. A tubular, steel, tail
skid is attached to the lower section of the vertical fin. The
purpose of the tail skid is to warn the pilot of a tail-low
attitude when landing. Refer to figure 2-51.

2-272. Inspection — Tail Skid. Inspect tail skid for
buckles, cracks, dents, and security of attachment. If
crack in tail skid is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

2-273. Removal — Tail Skid. Remove attaching spring
pin with suitable drift pin and withdraw tail skid from verti-
cal fin.

2-274. Repair — Tail Skid. If the tail skid becomes
loose at its mounting point, the following procedures may
be utilized for field repair.

a. Remove the tail skid.

b. Apply sealing compound (C129) to tail skid in
the area of attachment to the vertical fin.

2-275. Installation — Tail Skid. Position tail skid in ver-
tical fin and install spring pin.

NOTE
Should the spring pin hole be worn to a
degree where loss of the pin is imminent,
the pin may be replaced with a screw and
self-locking nut. It is acceptable to install
the screw in the worn hole as there is no
requirement to enlarge the retainer hole to
the next size. Maximum allowable torque
of screws is 35 INCH-POUNDS including
drag torque.
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2-276. SUPPORT — TAILLIGHT.
2-277. Description — Support, Taillight. The support
is of glass fabric construction and provides a mount for
the taillight assembly. Refer to figure 2-54.

2-278. Inspection — Support Taillight.
a. Inspect support (1, figure 2-54) for cracks and

damage. Check for loss, missing screws (2), taillight (5),
for security and condition of lens. If crack in taillight sup-
port is suspected, refer to TM 1-1520-254-23, Technical
Manual Aviation Unit Maintenance (AVUM) and Aviation
Intermediate Maintenance (AVIM) Manual Nondestruc-
tive Inspection Procedures for OH-58 Helicopter Series.

2-279. Removal — Support, Taillight.

a. Disconnect gearbox chip detector wire, VHF
and FM antenna cables at vertical fin and remove taillight
assembly (5, figure 2-54) from support (1). Disconnect
taillight (5) from wire and connector.

b. Remove screws (2) attaching support to tail-
boom (6). Pull gearbox chip detector wire and VHF
and FM antenna cables through and free of grommet
hole in support. Ensure that taillight and grommet (4)

Figure 2-54. Support, Taillight Installation
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are not secured to the support (1), before removal of
support.

2-280. Repair — Support, Taillight. Repair damage to
support glass fabric material in accordance with TM
1-1500-204-23.

2-281. Installation — Support, Taillight.

a. Insert gearbox chip detector wire and VHF and
FM antenna cables through grommet (4, figure 2-54)
hole in support (1).

NOTE

Shim between fin support (7) and taillight
support (1) on installation with washers
(3) (Maximum allowable 0.025 inch, maxi-
mum number of washers 3).

b. Position support (1) on tailboom (6) and secure
in place with attachment screws (2).

c. Install taillight assembly (5) on rear of support
(1).

SECTION III. PYLON

2-282. PYLON SUPPORTS (Figure 2-55).

2-283. Description — Pylon Supports. The main
transmission is supported on each side by a pylon sup-
port link on the cabin roof and attached by clevis arrange-
ment to the roof and by spindle to the transmission.

2-284. Inspection — Pylon Supports.

a. Inspect pylon supports for cracks, scratches,
security of attachment, and evidence of elongation in
self-aligning bearing. If crack in pylon support is sus-
pected, refer to TM 1-1520-254-23, Technical Manual
Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

b. Inspect pylon support links and support fitting
for nicks, scratches, and minor damage.

c. Inspect bearings for security, loose teflon in-
serts, and check that bolts are installed in the support link
with heads inboard toward the transmission.

2-285. Removal — Pylon Supports.

a. Remove transmission or use adequate over-
head hoist for transmission support. Refer to paragraph
6-71.

b. Remove bolts (18, figure 2-55), nuts (21), and
washers (19 and 20) attaching pylon support links (11) to
forward and aft pylon support fittings (6 and 12).

c. Remove pylon support links from transmission
by removing cotter pins (7), nuts (8), and washers (9).

d. Remove nuts (25), washers (26), and bolts
(27) securing forward and aft pylon support fittings (6 and
12) to roof structure.

CAUTION

Do not remove shims under pylon support
fittings (6 and 12). If shims are not bonded,
identify for reinstallation in same location.
Loss or mixing of shims will require depot
maintenance for transmission alignment.

2-286. Cleaning and Inspection — Pylon Supports.
(AVIM) Accomplish the cleaning and inspection of pylon
supports as follows:

a. Clean all parts with drycleaning solvent (C62).
Dry with clean, dry air.
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Figure 2-55. Pylon Support Link and Fitting
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b. Inspect bearing (10, figure 2-55) in pylon support
link and bearings (22) in fittings (6 and 12) and bolts
(18) for smoothness of operation, looseness, and gen-
eral condition. Maximum allowable play of each bearing
is 0.010 inch axial.

c. Inspect bushings (28) in pylon support link for
excessive wear. I.D. of each bushing shall not exceed
0.438 inch. Inspect for scoring on inside surface of
bushing. Scoring or damage to inside surface of bush-
ing must not exceed 0.002 inch.

d. Remove all paint from the pylon support link in
preparation for magnetic particle inspection.

e. Inspect pylon support links (11, figure 2-55) with
magnetic particle inspection paying particular attention
to the area around attaching points. (Refer to TM 55-
1500-335-23.) Any crack is reason for rejection.

(1) Circular field using central conductor through
pylon support link bearing hole, magnetize at 1,600
amperes. Inspect hole I.D. and surrounding area.

(2) Longitudinal field by placing half the link per-
pendicular to the coil axis and magnetize at 6,000
ampere-turns. (Requires 2 inspections.)

2-287. Repair — Pylon Supports. (AVIM)

a. Replace pylon support links (11, figure 2-55) found
defective by magnetic particle inspection. Refer to TM
55-1500-335-23.

b. Replace bearings (10) in pylon support links (11),
and support fitting bearing (22) in fittings (6 and 12)
which do not meet inspection requirements.

f. Align the bearing and housing so that the bearing
will not be cocked. Seat the bearing into the housing
using a suitable press.

g. Pregrooved bearing outer races will be staked to
the pylon support link assembly (both sides) using tool
(T33). Bearings in the support fittings must be staked
(both sides) using tool (T27). After staking, the gap
between the staked lip of the outer bearing race and the
chamfered area of the staked assembly or fitting shall
be less than 0.008 inch. After staking, the breakaway
torque of the bearing must be less than 6 INCH-
POUNDS. If bearing is too tight after staking, spin
bearing inner race at 80 to 120 rpm until proper torque
is obtained.

h. Replace bushings (28) in pylon support links which
do not meet inspection requirements.

i. Press damaged or worn bushings from pylon sup-
port links.

j. Coat mating surfaces with zinc chromate primer
(C118) and press new bushing into support link. Line
ream two bushings 0.437 to 0.438 inch diameter.

k. Nicks, scratches, and minor damage incurred in
service may be dressed out to a maximum depth of
0.010 inch in the attach point areas and 0.020 inch
elsewhere. No more than two repairs in each of the
attach point areas. Minimum radius of any repair is
0.500 inch. Imperfections as a result of forging and
machining during manufacture are not cause for rejec-
tion. Touch up bare spots with zinc chromate primer
(C118).

2-288.Installation — Pylon Supports.
c. Press staked bearing from support link of fitting.

d. Remove any burr edges visible on the bearing
housing by use of a fine or medium grade abrasive
cloth (C45 or C55).

e. Prime mating surfaces of bearing and link or fitting
housing with wet zinc chromate primer (C118) just prior
to bearing installation.

CAUTION

When extreme interference fit occurs at
the beginning of the press fit operation,
stop and determine the cause. Do not
stake the bearing unless the cause can
be eliminated or satisfactorily remedied.

CAUTION

Only steel support fittings are to be in-
stalled on the OH-58C and OH-58A with
720 engine and all replacements are to be
steel on any OH-58A/C. Only steel sup-
ports are to be used. No aluminum links
are to be used on OH-58A/C aircraft.

a. Secure forward and aft pylon support fittings (6
and 12, figure 2-55) to roof structure using bolts, wash-
ers, and nuts. Torque nuts 120 TO 145 INCH-POUNDS

 or 120 TO 160 INCH-POUNDS  
bead of sealing compound (C131 ) around each pylon
support fitting.
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NOTE
Short leg of pylon support link must be
installed forward to insure proper align-
ment of transmission drag pin and pylon
isolation mount.

b. Attach pylon support links (11) to fittings (6 and
12) with bolts (18), washers (19), recessed washers (20),
and nuts (21). Torque nuts 460 TO 510 INCH-POUNDS.

2-289. PYLON ISOLATION MOUNT AND TRANSMIS-
SION MOUNT SUPPORT.

2-290. Description — Pylon isolation mount and
Transmission Mount Support. The main transmission
is supported and attached at its lower rear section by an
isolation mount (4, figure 2-55) which dampens pylon to
fuselage vibrations, and limits pylon rock. Movement of
the transmission and isolation mount is limited by means
of a drag pin (17), which extends down into a plate on the
deck. Contact between the drag pin and its static stop
produces a noise known as spike knock.

2-291. Inspection — Pylon Isolation Mount (P/N
206-030-539-3) and Transmission Mount Sup-
port. See paragraph 2-292 for pylon isolation mount,
P/N 206-030-539-5 and -101.

a. Inspect isolation mount P/N 206-030-539-3 as
follows:

(1) Inspect cover (5, figure 2-55) for security.
Wipe excess oil from cover and inspect for tears and
cuts. None are permitted.

(2) If isolation mount cover is deteriorated or
torn remove cover and visually examine clevis (13, figure
2-57) area and elastomeric dampers for separation while
flexing elastomeric dampers by means of the clevis. Due
to the stiffness of the mount, laterial rocking of the mast
assembly may be necessary; exercise extreme care to

prevent damaging the transmission mount support. Re-
fer to paragraph 2-294, d. and 2-296 for repair limits and
procedures.

NOTE

If cover (5, figure 2-55) has been contacted
by the main driveshaft housing, as evi-
denced by grooving and/or tearing, refer
to AVIM for main driveshaft inspection. If
swashplate to cowling or main driveshaft
to isolation mount contact occurs, the fol-
lowing inspections will be complied with:
Hard Landing Inspection, Pylon Whirl In-
spection, to include special inspection of
main driveshaft assembly and the drag pin
assembly must be removed from trans-
mission assembly for a detailed inspec-
tion. The four drag pin assembly mounting
studs will be replaced.

(3) Verify drag pin bolt (13, figure 2-55) is prop-
erly installed and in right direction.

(4) Inspect drag pin for condition and security.
(Refer to transmission inspection, paragraph 6-70.) Look
for obviously bent or broken pin. Typically the four drag
pin mounting studs will fail before the drag pin. Conse-
quently nicks and dents are not critical.

b. Inspect the transmission mount support as fol-
lows:

(1) Inspect transmission mount support for se-
curity of attachment.

(2) Inspect the transmission mount support
stop on the cabin roof. Normally the upper edges of the
stop will tend to round out as a result of impact with the
drag pin. Impact damage along upper edge of static stop
must not exceed 0.100 inch depth as indicated in figure
2-56. Cumulative area of damage is not significant.
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NOTE: All dimensions are in inches.

Figure 2-56. Damage Limits — Transmission

206032-141

Mount Support Stop

Identify bolt (4) when removed
for installation in same location
because bolts may be of
different lengths.

1. Bolt
2. Washers 9. Nut
3. Neoprene Boot 10. Cotter Pin
4. Bolt 11. Bolt
5. Washer 12. Gasket
6. Mount 13. Clevis
7. Shim 14. Drag Pin

206030-5

Figure 2-57. Pylon Isolation Mount Installation (P/N 206-030-639-3)

2-136
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2-292. Inspection — Pylon Isolation Mounts,
P/N 206-030-639-6 and -101 and Transmission
Mount Support.

a. Refer to paragraph 2-295 for repair limits and
procedures. Inspect these isolation mounts as
follows:

(1) Remove oil on and around
clean, dry cloth. (These mounts do
neoprene covers. )

NOTE

mount with a
not have top

If top surface of mount has been
contacted by the main driveshaft
coupling, as evidenced by grooving, refer
to AVIM for main driveshaft inspection.
If swashplate to cowling or main
driveshaft isolation mount contact
occurs, the following inspections will be
complied with: Hard Lending Inspection,
Pylon Whirl Inspection, to include special
inspection of main driveshaft assembly
and drag pin, assembly must be removed
from transmission assembly for a
detailed inspection. The four drag pin
assembly mounting studs will be
replaced.

(2) Inspect drag pin bolt, drag pin, and
transmission mount support in accordance with
paragraph 2-291.

2-293. Removal – Pylon Isolation Mount and
Transmission Mount Support.

a. Remove pylon isolation mount as follows:

(1) Remove main driveshaft (paragraph 6-10).
install lift hook (S16) or clevis on main rotor mast nut
and support transmission with hoist to prevent
tipping of transmission.

(2) Remove nut (9, figure 2-57) and remove bolt
(1) which passes through pylon drag pin (14),
washers (2), and mount (6, figure 2-57 or 5, figure
2-59).

(3) Remove cover from inside upper cabin roof
beam assembly.

Do not remove shims under isolation
mount. If shims become debonded
measure, and record on DA Form
2408-15, shim thickness and location.
Loss of shims or improper shimming will
require realignment by depot level
maintenance.

NOTE

Identify bolt (4, figure 2-57) when
removed for installation in same location
because the bolts may be of different
lengths.

(4) Remove four bolts (4) which pass through
isolation mount and cabin roof.

(5) Remove mount (6, figure 2-57) or yoke (5,
figure 2-59) from roof.

b. Remove transmission mount support as
follows:

(1) Install lift hook (S16) or clevis on main rotor
mast nut and support transmission with hoist to
prevent tipping of transmission.

(2) Remove nut (9, figure 2-57), bolt (1), and
washers (2) if not previously accomplished.

(3) Remove cover from inside upper cabin roof
beam assembly, then remove six bolts and washers
from on top of cabin roof.

(4) Remove transmission mount support.

2-294. Inspection – Pylon Isolation Mount (P/N
206-030-639-3) and Transmission Mount
Support. See paragraph 2-295 for pylon isolation
mount, P/N 206-030- 539-5 and -101. Inspect mount
P/N 206-030-539-3 as follows:

a. Wipe up oil spillage, etc., then remove isolation
mount neoprene boot (3, figure 2-57).

2-137
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b. Visually examine devis area and
elastomeric dampeners for bonding separation while
flexing elastomeric dampeners by means of the devis.
Due to the stiffness of the mount, lateral rocking of the
mast assembly may be necessary; exercise extreme
care to prevent damaging the transmission mount
support.

c. Remove mount in accordance with
paragraph 2- 293 and fluorescent penetrate inspect the
housing and devis.  Refer to TM 55-1500-335-23.

d. Repair or replace the isolation mount if any
of the following conditions exist:

NOTE
Cure dates are embossed on
elastomer surface, usually on the
right rear surface inside.  Typical cure
dates are 670, 270,  171, 172, and 572.
Whenever an Isolation mount
problem is reported, Include cure
date of mount, etc.

(1) Rubber dampers oil saturated.

(2) Rubber dampers excessively cracked
and/or broken.  Cracks must not exceed 0.100 inch in
depth.

(3) Loose and/or tom front boot (around devis).

(4) Loose, missing, or improperly seated center
damper screws.

(5) Clevis (13) permanently deformed or
cracked. No repair authorized.

(6) Clevis holes worn excessively.  Hole
diameter should not exceed 0.504 inch.

(7) Check yoke dimension of 0.626 to 0.632
inch between inside faces of yoke.  Replace yoke if
dimension exceeds 0.633 inches.

(8) Excessive bonding separation between
rubber dampers and housing.  Bonding separation
should not exceed 0.250 square inch in each of the four
active areas of the forward and aft dampers, nor should it
exceed 1.000 square inch per assembly.

2-295. Inspection-Pylon Isolation Mounts (P/N 206-
30-539-5 and -101) and Transmission Mount Support.
Inspect these isolation mounts as follows:

a. Remove mount and mount support in
accordance with paragraph 2-294.  Clean oil from mount
with dean, dry cloth.  (These mounts do not have top
neoprene covers.)

b. Remove cotter pins (1, figure 2-59), nut (2),
washers (3), and bolts (4).

c. Remove yoke (5) from molded assembly
(6).

d. Remove screws (7) from side brackets (8
and 9).

e. Remove front boot (10) by carefully
inserting a knife-edge between front boot and molded
assembly (6) at sealant line.  Care must be taken in
order that elastomeric sections in line with sealant are
not cut or damaged.  Carefully pull front boot off center
plate of molded assembly.

NOTE
Temporary repairs on the front boots
which are not deteriorated from age
or oil saturation may be rebonded
with sealing compound (C131) after
thoroughly cleaning with aliphatic
naphtha (C22).

f. Remove screws (11) from side brackets (8
and 9). Inspect for corrosion inside mount assembly
surfaces of the top and bottom plates and inside walls of
brackets (8 and 9).  Pitting corrosion and white-gray
surface oxidation exuding from aluminum plate surfaces
and crevices in the bond areas are causes for removal
and replacement of the isolation mount.

g. Remove rear cover (12) by inserting a knife-
edge between cover and molded assembly (6) at sealant
line.

h. Inspect mount as outlined in table 2-2.  Do
not remove top or bottom plates of molded assembly (6).
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Table 2-2. Inspection of Transmission Isolation Mount (206-030-539-5 and -101)

PART INSPECTION FOR ACTION

Front Boot (10, figure 2-59) Cuts or tears in elastomeric boot
around clevis.

Remove and replace boot if cuts or tears
are evident.

Molded Assembly (6), yoke
(5), and side brackets (8 and
9)

Metal-to-rubber bond separation:
flex-cracks (Surface cracks of rubber
due to flexing)

Replace entire mounting if separation
exceeds a total of 2.500 square inch
area or if flex crack exceeds 0.500 inch
deep.

Nicks, gouges, and, corrosion in metal
parts

Replace entire mount if nicks or gouges
are evident in critical areas. In noncritical
areas, nicks and gouges up to 0.030 inch
deep may be polished out. After polish-
ing, apply coating (C38), and paint with
primer (C116).

Wear of the 0.4995 to 0.5000 inch
diameter clevis hole.

Replace yoke if hole diameter exceeds
0.5005 inch.

Slight damage or deterioration of oil
resistant coating.

Permissible, provided bond separation
and flex-crack limits are met.

Cracks in critical areas (i.e. yoke,
center plate of molded assy, side
brackets, top and bottom plates) re-
move screws (7) and deflect boot (10)
away from mount. This will permit the
fluorescent penetrant inspection of the
center plate. If crack in critical areas is
suspected, refer to TM
1-1520-254-23, Technical Manual
Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Mainte-
nance (AVIM) Manual Nondestructive
Inspection Procedures for OH-58
Helicopter Series.

Fluorescent penetrant inspection for
cracks. Replace entire mount if cracks
are evident. Refer to TM
55-1500-335-23.

Dimension of 0.625 to 0.626 inch
between faces of yoke.

Replace yoke if dimension exceeds
0.633 inch.

Deformed metal parts. Replace entire mount if metal is de-
formed.

Bearings (13) Clearance between spherical bearing
and outer bearing ring.

Replace entire mount if radial clearance
exceeds 0.006 inch.

Slight damage to or oil deterioration of
oil resistant coating on flexing ele-
ment.

This is permissible provided bond sepa-
ration and flex-crack limits are met.



 TM 55-1520-228-23

 2-140           Change 30

i. Before replacing front boot (10) clean all un-
bonded mounting surfaces of molded assembly (6) with
aluminum wool (C23) and remove as much as possible
of the old adhesive from boot (10) with a stiff brush. Apply
Ecobond 45 (C5) 0.002 to 0.005 inch thick on mounting
surfaces of boot (10), top and bottom plates of assembly
(6) and side brackets (8 and 9). Apply a thin bead of
sealing compound (C130) along the outside edges of
mourning surfaces of boot (10), top and bottom places of
assembly (6), and side brackets (8 and 9).

j. Position front boot (10) over spherical bearings
(13) in molded assembly (6). Install screws (7).

k. Before replacing rear cover (12) clean all metal
mounting surfaces with solvent (C52). Old adhesive
must be completely removed. Apply sealing compound
(C130) 1/16 inch thick to mounting surfaces of molded
assembly (6) to include side brackets (8 and 9) and top
and bottom plates.

l. Position rear cover (12) and install screws (11)
finger tight.

m. Allow sealing compound (C130) to cure at
room temperature for 12 to 24 hours, then tighten screws
(11) and clean off excess sealant. Add a bead of sealant
(C129) around mating surfaces of front and rear covers
and the mount to prevent moisture entering the mount.

n. Inspect yoke (5) as outlined in Table 2-2.

o. Place yoke (5) over spherical bearings (13)
(clevis holes face down). Install washers (3), bolts (4),
and torque nuts (2) 150 TO 225 INCH-POUNDS. Secure
with cotter pins (1) as shown in figure 2-59.

2-296. Repair — Pylon Isolation Mount and Trans-
mission Mount Support.

a. Repair pylon isolation mount P/N
206-030-539-3 as follows:

(1) Replace neoprene boot (3, figure 2-57) if
deteriorated, punctured, cracked, or excessively loose
on housing.

(2) Nicks and gouges up to 0.030 inch deep in
housing and clevis may be blended out, and touched up
with alodine (C38) or epoxy polyamide primer (C116).

(3) Remove burrs, etc., from attachment bolt
hole flats.

(4) Loose or torn front boots which are not also
deteriorated from age or oil saturation may be rebonded
with sealing compound (C130). Surfaces to be bonded
must be carefully cleaned with MEK (C107), aluminum
oxide coating removed from adjacent surfaces with
sandpaper (C126), and recleaned with MEK. MEK must
not contact active damper areas. Use sealing compound
sparingly.

(5) Isolation mounds which have torn and de-
teriorated front boots around the clevis may be repaired
by fabrication of a new boot, provided the isolation mount
is otherwise serviceable. Proceed as follows:

(a) Remove defective boot with the aid of
needle-nose pliers and other suitable hand tools.

(b) Remove screw/plate fasteners located
on either side of clevis 180 degrees apart. Remove all
rubber and rubber-like residue with sturdy putty knife, or
similar tools. Clean screw/plate fasteners with MEK
(C107). Refer to figure 2-58.

(c) From a 1-1/2 inch thick low density ure-
thane foam sheet (C152), cut two each blocks measuring
approximately 1 x 1-3/4 x 1-1/2 inches as shown in figure
2-58. Place one block on each exposed clevis section in
a wrap around manner and apply masking tape (C143)
to hold in place. Refer to figure 2-58.

(d) Apply enough sealing compound
(C130), to fill recessed void around the clevis base above
the restraining urethane foam in a sufficient amount to
flow about 1/8 inch deep to each screw plate fastener.

NOTE
For this application only, drycleaning sol-
vent (C62) may be added to sealant. This
practice is specifically prohibited in other
applications. Mix 100 parts by weight of
base compound, 10 parts by weight of ac-
celerator, and 12 parts by weight of ethyl-
ene glycol monobutyl ether (C63). Careful-
ly fold material for five minutes. Avoid
violent agitation and air entrapment. Skin
contact should be avoided.
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Figure 2-58. Pylon Isolation Mount Repair
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NOTE

Those areas shown in cross
hatching area are critical areas.
Visible area around holes in
bottom plate is also critical.

1. Cotter Pin
2. Nut
3. Washer
4. Hex Bolt
5. Yoke
6. Molded Assembly
7. Screw
8. Side Bracket
9. Side Bracket

10. Front Boot
11. Screw
12. Rear Cover
13. Spherical Bearings

206030-7

Figure 2-59. Pylon Isolation Mount (P/N 206-030-539-5 and -101)
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(e) Allow compund to cure 48 h o u r s .
Inspect for edge separation attributable to excessive
shrinkage. Also inspect for voids attributable to
solvent, or air entrapment. Once compound has cured
urethane foam should be carefully cut free from
sealant and remove. Removal of urethane foam will
facilitate subsequent inspection for leakage.

(f) Isolation mount is ready for installation

(6) Loose bottom plates may be rebonded to
mount using adhesive (C19) or equivalent. Ensure
surfaces to be bonded are thoroughly cleaned with
MEK (C107) prior to application of bonding adhesive
(C19).

b. Repair transmission mount support as follows:

(1)

(2)

2-297.

Dress out dents and gouges, etc.

Repaint as necessary.

Cleaning - Pylon lsolation Mount and
Transmisdon Mount Support. Except in cases of
prolonged oil saturation and damage as indicated by
crazing, cracking, separation, and softness, oil may be
wiped clean after removal of mount from helicopter.
Use a clean, dry cloth, or a cloth dampened with a mild
solution of cleaning compound (C43). Do not
immerse. Cleaning solution must be completely
removed with clean water and mount dried
thoroughly prior to reinstallation. Transmission
mount support will be wiped clean with rag, and oil
removed from oil pan with a rag, sponge, or any
suitable means.

NOTE
Identify bolt (4, figure 2-57) when
removed from installation in same
location because the bolts may be of
different lengths.

(2) When shims are not bonded, they may be
rebonded using adhesive (C19). Clean surfaces with
MEK (C107). Apply a small amount of adhesive
around outside edges of shims and bond in place.
Adhesive should not be applied under or between
shims as this would increase thickness,

(3) Position isolation mount (figure 2-57 or
2-59) on cabin roof and insert bolts (4, figure
2-57) through mount and roof into nut plates. Torque
bolts 50 TO 70 INCH-POUNDS and Iockwire (C96).

(4) Insert bolt (1) with washer (2) through right
side of isolation mount clevis (13) and drag pin (14).
Install washer (2) and nut (9) and torque 480 T0 690
INCH-POUNDS. Secure with cotter pin (10).

(5) Apply a thin bead of sealing compound
(C131) to form a seal between mount and cabin roof.
(Isolation mount P/N 206-030-539-3 only).

(6) Install upper cabin roof beam cover using
eight screws and washers,

(7) Fasten upper roof blanket assembly.

(8) Reinstall transmission assembly, main
driveshaft assembly, etc.

b. Install transmission mount support as follows:

(1) Remove debris from mounting surface.

Transmission Mount Support.

a. Install pylon isolation mount
follows:

Early Isolation Mounts (P/N

(figure 2-57) as

206-030-
639-3) had two washers bonded to inside

(1) Wipe oil
area with a clean,

and dirt from mount and mount
dry cloth.

(2) Position static stop on upper cabin roof and
align mounting holes,

(3) Insert six bolts with one washer on each bolt
into mounting hole.

(4) Install six nuts, one on each bolt, via
opening in upper cabin roof beam.

(5) Install upper cabin roof beam cover using
eight screws and washers,

(6) Fasten upper roof blanket assembly.

(7) Reinstall transmission assembly, main
driveshaft assembly, etc.
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2-299. TRANSMISSION SUPPORT STRAPS.

2-300. Description. There are four transmission sup-
port straps which transmit and distribute loads from the
pylon and pylon supports to the cabin roof beam and the
associated support structure. After removal of cabin roof
sound-proof blanket the two forward support straps are
readily visible. The aft support straps are visible only after
removal of structural panels. Refer to figure 2-60.

2-301. Inspection — Transmission Support Straps.

a. Inspect the two forward support straps for
cracks especially in critical area. Refer to figure 2-60. If
crack in support strap is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

b. Remove structural panels (1 and 2) and in-
spect the two aft support straps especially in critical
areas. If crack in support strap is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

NOTE
The most critically loaded is the left rear
support strap.

2-302. ENGINE MOUNTS.

2-303. Description — Engine Mounts. The engine
mounts (figure 2-61) are attached to the top of the engine
deck. Alignment of the engine is accomplished using
shims under each leg of each mount.

2-304. Inspection — Engine Mounts.

a. Inspect mounts for movement or damage to
legs. Bends, bolt hole elongation, and cracks are cause
for immediate replacement of legs. If crack in engine
mount is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

b. Check for nicks, gouges, scratches, or chafing
on the tube area of the mounts.

2-305. Removal — Engine Mounts.

WARNING

Engine must be supported during replace-
ment of one or more of the mounts.

CAUTION

If engine mounts are removed, do not re-
move the bonded shims. These shims di-
rectly affect engine to transmission align-
ment. If removal is required, mark the
shims for proper location and to prevent
loss or intermixing. Loose shims will be
immediately rebonded back in place using
adhesive (C19) or equivalent. In the event
any shims become lost, a complete fuse-
lage alignment must be accomplished to
determine the proper thickness of the
shims. “Loss or intermixing of shims will
require depot maintenance for engine
alignment. This task requires special fac-
tory tooling.”

a. Remove anti-ice control and install engine lift
tool (T40) on anti-icing control pad and connect to hoist.
Apply only enough lift to hold engine in place.

b. Disconnect hose clamps attaching hardware
to mounts.

c. Remove structural panels above electrical
shelf (figure 2-60).

d. Remove bolts (4), washers (5 and 6), and nuts
(7, figure 2-61) attaching engine mounts to airframe. Dis-
card nuts (7).

e. Remove mounts from service desk making
sure that shims do not come loose from deck.

2-306. Inspection — Engine Mounts.

a. Inspect engine mount and weld areas using
magnetic particle inspection. Refer to TM
55-1500-335-23.

(1) Inspect engine mount legs (1 and 2, figure
2-61) using direct electrical contact with copper braided
pads, magnetized at 800 amperes.

(2) Inspect with longitudinal field at 4,000 am-
pere-turns.

b. Check for wear or elongation of bolt holes
and spindle attaching hole. Maximum bolts hole
diameter 0.255 inches, maximum spindle hole diameter
0.380 inches. Inspect engine mount (figure 2-63).

c. Check for wear of the airframe bolt holes
by checking for side play between mount and airframe
around the bolt. Bolt must be finger loose for this
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Figure 2-60. Transmission Mount Support and Access (Sheet 1 of 3)
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REAR SUPPORT STRAP
(REF)

FORWARD SUPPORT STRAP
(REF)

FORWARD PYLON SUPPORT
(REF)

UPPER CABIN ROOF BEAM INSTALLATION - REF 206032-60-2

Figure 2-60. Transmission Mount Support and Access (Sheet 2 )
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VIEW LOOKING UP 4 PLACES TYPICAL 206032.60-3

Figure 2-60. Transmission Mount Support and Access (Sheet 3)
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1. Side Mounts
2. Lower Mount
3. Shims (Permanent) (6 places)
4. Bolt (Typical 6 places)

5.
6.
7.

Washer (Typical 6 places)
Washer (Typical 6 places)
Nut (Typical 6 places)

206061-91

Figure 2-61. Engine Mounts
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Figure 2-62. Engine Mount Leg — Wear and Damage Limits
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206-061-104-3 ENGINE MOUNT FITTING

DAMAGE LOCATION SYMBOLS

TYPE OF DAMAGE MAXIMUM DAMAGE AND REPAIR DEPTH

MECHANICAL 0.005 in.  0.010 in. 0.050 in.

CORROSION 0.003 in. 0.010 in. 0.025 in.

MAXIMUM AREA PER 20% of area 10% of surface 25 % of area
FULL DEPTH REPAIR area

EDGE CHAMFER 0.010 in. 0.020 in. 0.030 in.

NOTE: Applicable for both sides of flange threads.
Thread damage that does not exceed a depth of one-third of thread and length of
one-quarter inch (one damage per bolt) is acceptable.

206061-93

Figure 2-63. Engine Mount — Wear and Damage Limits
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check. Maximum
excessive play is
engineering approval is required for a special repair.

side play is 0.010 inches. If
present due to airframe wear,

2-307. Repair – Engine Mounts. See figures 2-62
and 2-63.

2-308. Installation — Engine Mounts.

a. Position mount legs over shims and secure
with bolts, two washers, and new nut. Length of bolt
holding mount leg to airframe is determined by
thickness of shims. Refer to table 2-3. Attach engine
mount to engine mount fittings. Refer to paragraph
4-22.

Table 2-3. Engine Mount Leg Attaching Bolts

SHIM THICKNESS BOLT SIZE

FWD LEGS:
0.190 to 0.077 in. AN174-6A
(0.50 to 0.20 ems)

0.076 to 0.000 in. AN174-5A
(0.20 to 0.000 ems)

REAR LEGS
0.190 to 0.098 AN174-6A
(0.50 to 0.25 ems)

0.097 to 0.000 in. AN174-5A
(0.25 to 0.00 ems)

LOWER LEGS:
0.190 to 0.087 in. AN174-10A
(0.50 to 0.22 ems)

0.086 to 0.000 in. AN174-7A
(0.21 to 0.00 ems)

b. Torque nut to 90 INCH-POUNDS

NOTE

Two different type nuts may be found on
this installation; the earlier NAS679
(sheet metal stamped) and the later
MS21042 (forged). While either nut is
acceptable, the reduced hex (0.3125
inch wrenching nut) MS21042 is

preferred. Neither nut may be reused in
this application and both require
retorque after the first 50 hours of
operation. Nuts need not be replaced at
retorque. This special application has
taken into account tare or drag torque.
Torque wrench reading must be 90
INCH-POUNDS.

c. Install hose clamp into the same area from
which removed.

d. Lower hoist to slacken cable and remove lift
tool.

e. Install anti-ice control.

2-309. SEAL FILLER ASSEMBLY.

2-310. Description — Fire Suppressant Foam
Assemblies, Two foam assemblies are located on
the aft side of the bulkhead at FS130. The Iarger foam
assembly is in the avionics compartment. The other
assembly is below the floor. These foam assemblies
reduce the fire hazard if incendiary rounds penetrate
the fuel cell from the rear.

2-311. Removal — Seal Foam Assembly.

a. Upper foam assembly —disconnect the battery
and remove two cord assemblies. Disconnect wires
on the battery relay then disconnect battery vent
lines. Remove foam assembly. Some helicopters have
an AN/ARC-51 radio installed on a shelf mounted
against the upper part of the bulkhead. The foam
assembly may be removed from these helicopters by
cutting the foam upward from a point midway along
the cutout for the radio mount bracket and folding the
sides. Seal all cuts with sealing compound (C131).
Equivalent methods may be used to remove the foam
assembly. However, do not cut the assembly in any
manner that permits removal of a section of foam
material.

b. Lower foam assembly — remove the radio
antenna under the avionics compartment floor and
remove cord assembly. Remove foam assembly.

2-312. Inspection — Seal Foam Assembly.
Inspect foam assemblies for cuts, tears, and water
saturation.

2-313. Repair — Seal Foam Assemblies. Air dry
and cover tears with sealing compound (C131).
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2-314. Installation - Seal Foam Assemblies.

a. Upper  foam assembly  -  spr ink le  ta lcum
powers (C135) on forward side of the foam assembly
and mount against bulkhead at FS 130 in the avionics
compartment. Secure the two cord assemblies and
attach the relay leads and vent lines. Ensure that the
scarf on the forward battery vent line faces forward
and the scarf on the aft vent line faces aft. Connect
battery. For those aircraft with the AN/ARC-51 radio
installed on a shelf mounted against the bulkhead,
new foam assemblies must be reworked (f igure
2-64) .  In  addi t ion,  they may be cut  to  permi t
installation. Cut the foam upward from a point
midway along the cutout for the radio mount bracket
and fold the sides to install the assembly. Before
sealing the assembly, mount the foam assembly in
the aircraft to ensure that the length of cut is
adequate for  insta l la t ion wi thout  crack ing the
protect ive seal  on the outs ide sur face.  Some
additional cutting may be required. Do not cut the
foam assembly in any manner that permits removal of
a section of foam material. Remove and seal all cut
areas with sealing compound (C131).

b. L o w e r  f o a m  a s s e m b l y  -  s p r i n k l e  t a l c u m
powder (C135) on forward side of the foam assembly
and mount against the bulkhead at FS 130 below the
avionics compartment floor. Secure cord assembly
and replace the antenna. Connect battery,

NOTE

The upper and/or lower fire suppressant
foam assemblies may be removed in
noncombat areas at the discretion of the
unit commander. Applicable weight and
balance changes shall be made to the
h e l i c o p t e r s  W e i g h t  a n d  B a l a n c e
Records. Removed foam assemblies and
cords wi l l  be retained as f lyaway
equipment and appropriately marked.

2 -315. LANDING GEAR SUPPORT
FITTINGS.

2-316. Description - Four identical landing gear
fittings are bolted to the lower fuselage. These fittings
are used to install the landing gear and the float
landing gear.

2-318.  Inspect ion.

a. Corrosion cannot effect more than 20% o f
surface area.

b. Corrosion pits cannot be wider than 0 . 0 6 0
inch and must be separated by at least 0.200 inch.

c. Wear on the fittings caused by contact and
chafing from rivet collars on the landing gear cannot
exceed 0.025 inch.

2-319.  Repair .

a. Strip fitting and remove corrosion using an
aluminum oxide cloth (C45). (Do not use ferrous
materials on aluminum.) Not more than 10% of local
thickness can be removed.

b. Remove all burrs and sharp corners created by
damage to the fitting.

c. Clean repaired area with Turco (C21), then
treat with alodine (C38) and reprime with primer
(C116).

d. A corroded area may be repaired only once,

2-320. Installation.

a. Use proper length of bolt and install nuts when
required. Ensure bolts are installed in correct
location, Install a washer under the head of each bolt
and under each nut.

b. Apply a thin bead of sealant (C129) to the
mating surfaces of the fitting and airframe in order to
prevent water from entering the fitting recessed
areas.
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Figure 2-64. Rework Necessary if AN/ARC-51 is Mounted to Bulkhead, Seal,
Foam Assembly (Fire Suppressant Foam Assemblies)

2-153



TM 55-1520-228-23-1

SECTION IV. WING

(Not applicable)

SECTION V. EXTRUSION CHART

(Not applicable)

SECTION VI. WIRE STRIKE PROTECTION SYSTEM

2-321. WIRE STRIKE PROTECTION
SYSTEM (WSPS).

NOTE

WSPS configuration designated  also
applies to OH-58C (Round Glass). WSPS
configuration designated  applies only
to OH-58C (Flat Glass).

2 - 3 2 2 .  D e s c r i p t i o n  -  W S P S (Figure 2-65)   
Figure 2-66  ). The WSPS prov ides protect ion
against impacts with horizontally strung mechanical
and power transmission cables. The basic system
consists of an upper cutter/deflector, a windshield
protector /def lector /cut ter ,  and a lower  cut ter /
deflector.

2-323. SAWTOOTH BLADES, CUTTER
DEFLECTORS (UPPER AND LOWER).

2-324. Description - Sawtooth Blades, Cutter
Deflector Upper and Lower. The sawtooth blades
(1 and 8, figure 2-65   ) and (1 and 8, figure 2-66  )
provide abrasion of wires leading into primary wire
cutting blades.

2-325.  I n s p e c t i o n  S a w t o o t h  B l a d e s ,  C u t t e r
De f l ec to r ,  (Upper  and  Lower ) .  I n s p e c t  t h e
     sawtooth blades   (1 and 8; figure    2-65           ) and (1 and
8,  f igure 2-66   )  for  impact  damage and/or

shedding of the rubber coating. Sawblades with
missing or damaged teeth (one or more) are to be
replaced without repair.

2-326.  R e m o v a l  -  S a w t o o t h  B l a d e s ,  C u t t e r
Deflector (Upper).

a. Remove rivets (1, figure 2-67   ) (9, figure
2-77   ) retaining sawblade.

b. Remove upper sawblade (2, figure 2-67   )
(10, figure 2-77   ).

2 - 3 2 7 .  R e m o v a l  -  S a w t o o t h  B l a d e s  C u t t e r
Deflector (Lower).

a. Remove r ivets  (1,  f igure 2-67)  reta in ing
sawblades.

b. Remove sawblade (3)  and c lean sea lant
residue. Refer to TM 43-0105.

2 - 3 2 8 .  R e p a i r  -  S a w t o o t h  B l a d e s ,  C u t t e r
deflector (upper and lower). Damaged or missing
rubber coating due to deterioration can be replaced
using sealing compound (C130).

2-329. Installation - Sawtooth Blades Cutter
Deflector (Upper).

a. Install sawblade (2, figure 2-67  (10, figure
2-77   ) with teeth facing cutter throat.

b. Install rivets (1, figure 2-67  ) (9, figure 2-77

 )

c. Mask aluminum deflector on each side of the
sawblade and coat sawblade teeth with a minimal
application of sealing compound (C130). Allow
sufficient time for sealing compound to set before
removing masking.

2-330. Instal lat ion - Sawtooth Blades, Cutter
Deflector (Lower).

a. Install sawblade (3, figure 2-67) with teeth
facing cutter throat.

b. Install rivets (1).
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1.  Sawtoothed Wire Deflector Blade
2. Stabilizer Struts
3. Double Wedge Cutter Blade
4. Sawtoothed Windshield

Deflector/Protector
5. Doubler
6. Stiffeners
7. Double Wedge Cutter Blade
8. Sawtoothed Wire Deflector Blade
9. Stabilizer Strut

10. Breakaway Tip

206900-547

Figure 2-65. Wire Strike Protection System (WSPS) Configuration  
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1. Sawtoothed Cable Deflector Blade
2. Stabilizer Struts
3. Double Wedge Cutter Blade
4. Sawtoothed Windshield

Protector/Def Iector
5. Doubler
6. Stiffeners
7. Double Wedge Cutter Blade
8. Sawtoothed Cable Deflector Blade
9. Stabilizer Struts

10. Breakaway Tip

Figure 2-66. Wire Strike Protection System (WSPS) Configuration  

206900-548

2-156



TM55-1520-228-23-1

1. Rivet
2. Sawblade, Upper
3. Sawblade, Lower 206900-549

Figure 2-67. Removal – Sawblade, Cutter Deflector (Upper and Lower)
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c. Mask aluminum deflector on each side of
sawblade and coat the sawblade teeth with a minimal
application of sealing compound (C130). Allow
sufficient time for the sealing compound to set before
removing masking.

d. Prime/paint as required. Refer to TM 55-
1500-345-23,

2-331. CUTTER BLADES (UPPER AND
LOWER).

a. Apply sealing compound (C130) to the entry

2-332. Description - Cutter Blades (Upper and
Lower). The cutter blades (3 and 7, figure 2-65   ,
3 and 7, figure 2-66   ) provide the primary wire
cutting mechanism, consisting of wedge type cutting
blades positioned to provide the necessary mech-
anical advantage to cut the wires/cables while
minimizing load input into the airframe.

2-333. Inspection - Cutter Blades (Upper and
Lower). Inspect the cutting blades for evidence of
reduced sharpness due to nicks, abrasions and/or
shedding of the rubber coating. Blades with any nicks
or abrasions on the cutting edge are to be replaced.

2 - 3 3 4 .  R e m o v a l  - Cutter Blades (Upper).

  a. Remove capscrews (1, figure 2-68   ) (1, figure
2-78   ), washers (2) and nuts (3) of the blade to be
removed. Cutter throat blade removal may require
removal of entry guide blade(s) (4, figure 2-68   , 4,
figure 2-78   ),

b. Remove entry guide blade(s) (4, figure 2-68   ,
4, figure 2-78     ), and cutter blades (8) from the cutter
assembly, noting position of shims (5, figure 2-68  ,
5, figure 2-78    ) and (9) (shims may have been
utilized to centralize the cutter blades).

c. Clean sealant from the shim(s) and cutter
assembly. Refer to TM 43-0105.

2 - 3 3 5 .  R e m o v a l  - Cutter Blades (Lower).

a. Remove capscrews (1, figure 2-68), washers
(2) and nuts (3) of the blade to be removed.

b. Remove entry guide blades (6) and cutter
blades (10) from the cutter assembly, noting position
of shims (7) and (11) (shims may have been used to
centralize the cutter blades).

c. Clean sealant from the shim(s) and cutter
assembly. Refer to TM 43-0105.

2 - 3 3 6 .  R e p a i r  - Cutter Blades (Upper and
Lower). Damaged or missing rubber coating due to
deterioration can be replaced by applying a thin coat
of sealing compound (C130).

2-337. Installation - Cutter Blades (Upper)

guide blades (4, and cutter blades 8, figure 2-68  
and figure 2-78   ) and (8) and position in cutter
assembly (12, figure 2-68   , figure 2-78  ) shims
must be installed on the same side of the blade noted
during removal.

b. Install capscrews (1, figure 2-68   , figure
2-78   ) washers (2), and nuts (3), Where cutter
throat blades have been removed check gap of
junction of aft portion of cutter throat blades -
maximum allowable gap is 0.020 inch.

c. Clean excess sealant and prime as required.
Refer to TM 55-1500-345-23.

2-338. Installation - Cutter Blades (Lower).

a. Apply sealing compound (C130) to the entry
guide blades (6, figure 2-68) and cutter blades (10)
and position in cutter assembly (13) shims must be
installed in the same side of the blade noted during
removal.

b. Install capscrews (1), washers (2), and nut (3)
where cutter blades have been removed. Check gap of
junction of aft portion of cutter throat blades -
maximum allowable gap is 0.020 inch.

c. Clean excess sealant  and pr ime/pa in t  as
required. Refer to TM 55-1500-345-23.

2-339. STRUT ASSEMBLIES (UPPER
AND LOWER).

2-340. Description - Strut Assemblies (Upper
and Lower). The strut assemblies (2, figure 2-65  
2, figure 2-66   ) and (9) provide the necessary
lateral support to the cutter/deflector assemblies
during asymetric loading.

2 - 3 4 1 . Inspect ion - Strut Assemblies (Upper
and Lower).

a. I n s p e c t  t h e  s t r u t  a s s e m b l i e s  f o r  p a i n t
deterioration, superficial paint scratches, and light
corrosion. No moderate or heavy corrosion allowed,
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1. Capscrew
2. Washer
3. Nut
4. Entry Guide Blades - Upper
5. Entry Guide Blades - Shims - Upper     
6. Entry Guide Blades - Lower
7. Entry Guide Blades - Shims - Lower
8. Cutter Blades - Upper
9. Cutter Bladas - Shims - Upper

10. Cutter Bladas - Lower
11. Cutter Blades - Shims
12. Cutter Assembly. Upper
13. Cutter Assembly. Lower

206900-550

Figure 2-68. Removal — Cutter Blades (Upper and Lower)
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b. I n s p e c t  t h e  s t r u t  a s s e m b l i e s  f o r  c r a c k s
particularly in the welded areas and the formed tab
ends. Strut assemblies showing evidence of any
cracks must be replaced.

c. Inspect the strut assemblies for deformation at
the strut/deflector attachment area and the foot pad
a r e a .  S t r u t  a s s e m b l i e s  s h o w i n g  e v i d e n c e  o f
permanent deformation must be replaced.

d. Inspect strut assemblies for tube straightness.
Maximum allowable bow over strut length is 0.060
inch. Strut assemblies exceeding this maximum must
be replaced.

e. Inspect the security of the strut assemblies.
Loose rivets must be replaced.

2-342. Removal — Strut Assembly, Upper.

a. Remove rivets (1, figure 2-69) securing strut
assembly foot pads to the aircraft.

b. Remove strut attachment bolt (3, figure 2-69)
washers (4) and nut (5).

Clean sealant from strut assembly foot pads.
Refer to TM 43-0105.

2-343. Removal — Strut Assemblies, Lower.

a. Remove rivets (2, figure 2-69) securing strut
assembly foot pads to the doubler (8). To remove the
lower strut assembly foot pad rivets, the lower cutter
assembly must be removed from the aircraft. Refer to
paragraph 2-337.

b. Remove strut attachment bolt (3), washer (4),
and nut (5).

Clean sealant from strut assembly foot pads.
Refer to TM 43-0105.

2-344. Repair — Strut Assemblies.

a. Pa in t  de te r i o ra t i on  o r  supe r f i c i a l  pa i n t
scratches in accordance with TM 55-1500-345-23.

b. Light corrosion — clean and repair area as per
TM 43-0105.

2-345. Installation — Strut Assemblies, Upper.

a. Attach strut assemblies (6, figure 2-69), to the
cutter assembly, using strut attachment bolt (3),
washer (4), and nut (5).

b. Apply sealing compound (C129) to the strut
feet. Reposition the struts and rivet the feet into
position. Reinstall and tighten
(3), washer (4), and nut (5).

2-346. Installation — Strut

a. Attach strut assemblies
cutter assembly, using strut
washer (4), and nut (5).

strut attachment bolt

Assemblies, Lower.

(7, figure 2-69) to the
attachment bolt (3),

b. Locate each strut foot, position over holes and
mark through from underneath. Remove and drill
holes. Clean and deburr.

c. Reposi t ion the s t ruts  and r ivet  feet  in to
position. Reinstall and tighten strut attachment bolt
(3), washer (4), and nut (5).

d. Prime/paint as required. Refer to TM 55-1500-
345-23.

2-347. UPPER CUTTER ASSEMBLY.

2-348. Description — Upper Cutter Assembly,
The mechanica l  cut ter /def lector  cons is ts  o f  a
sawtooth equipped deflector section (1, figure 2-65
 ,1, figure 2-66  ), providing deflection/abrading
feature leading in to the pr imary cable cut t ing
mechanism-wedge type cutting blades (3, figure 2-65
  , 3, figure 2-66   ), positioned to provide the
necessary mechanical advantage to cut the wires/

cables while minimizing load input into the airframe.

2-349. Inspection – Upper Cutter Assembly.

a. I n s p e c t  t h e  c u t t e r  a s s e m b l y  f o r  p a i n t
deterioration, superficial paint scratches, and light
corrosion. No moderate or heavy corrosion allowed,
Scratches, nicks, or gouges, to a depth of 0.010 inch
may be repaired.

b. Inspect the sawblade. Refer to paragraph
2-325.

Inspect the cutter blades. Refer to paragraph
2-333.
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1. Rivet
2. Rivet
3. Bolt
4. Washer
5 .  F M
6. Strut Assembly - Upper
7. Strut Assembly - Lower
8. Doubler

206900-551

Figure 2-69. Removal – Strut Assemblies (Upper and Lower)
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d. Inspect the deflector
permanent  deformat ion.

assembly for cracks and
Def lector  assembl ies

showing evidence of any cracks and/or permanent
deformation must be replaced. Scratches, nicks, and
gouges to a depth of 0.010 inch may be repaired.

e. Inspect  the secur i ty  o f  the upper  cut ter
assembly. Loose rivets must be replaced.

f. Inspect the surrounding support structure for
evidence of permanent deformation. If permanent
structural deformation exists replace the entire cutter
assembly.

2-350. Removal – Upper Cutter Assembly.

a. Remove forward lower entry guide blade (1),
shim (2, figure 2-70   , figure 2-79   ), per
paragraph 2-334.

b. Remove strut attachment bolts (3, figure 2-70
 ,   figure 2-79         ) washers (4), and nut (5) from
deflector.

c. Remove lower mounting capscrews (6, figure
2-70  ,   figure 2-79   ) washers (7), and nuts (8).

d. Remove the cutter assembly (9, figure 2-70  ,
figure 2-79   ) noting position of shims (10), if
installed.

e. Clean sealant  f rom shims (10)  mount ing
channel (11) and cutter assembly (9, figure 2-70   
figure 2-79    ), Refer to TM 43-0105.

2 - 3 5 1 . Repair — Upper Cutter Assembly.

a. P a i n t  d e t e r i o r a t i o n  o r  s u p e r f i c i a l  p a i n t
scratches in accordance with TM 55-1500-345-23.

b. Light corrosion — Clean and repair area in
accordance with TM 43-0105.

c. Sawblade — Refer to paragraph 2-328.

d. Cutter blades — Refer to paragraph 2-336

e. Using sandpaper (C106) remove scratches to
maximum depth of  0 .010 inch.  Pr ime/paint  in
accordance with TM 55-1500-345-23.

2-352. Installation – Upper Cutter Assembly.

a. Position the cutter assemblv (9, figure 2-70  ,
9, figure 2-79     ) into the top end of the channel (11),
Check the gap between the outer sides of the channel
and the cutter assembly cheek plates. Shim as
requi red,  Ensure that  the cut ter  assembly is
p o s i t i o n e d  c e n t r a l l y  w i t h i n  t h e  c h a n n e l  a n d
perpendicular to the airframe. Ensure the back of the
cutter is flush with the end of the channel and that the
front end is pushed down and bottoming in the
channel

b. Locate the second hole from the forward end of
the cutter cheek plate (12) and drill through the cheek
plate (12) and through the channel (11). Align using a
capscrew (6).

c. Pull the cutter back until it bottoms in the
channel and drill through the cutter cheek plates (12)
and channel (11) at the aft lower hole position. Align
using a capscrew (6).

d. Drill the remaining cutter attachment holes

e. Remove, clean, a n d  d e b u r r  t h e  c u t t e r
assembly.

f. Apply  sea l ing compound (C131)  to  cut ter
assembly (9), and shims (10). Use sealing compound
(C129) on airframe doubler mounting surfaces,
Position cutter and shims. Install capscrews (6),
washers (7), and nuts (8).

9. Clean off excess sealant.

h. Install strut attachment bolt (3), washers (4),
and nut (5).

i. Install forward lower entry guide blade (1) and
shim (2). Refer to paragraph 2-337.

j. Prime/paint in accordance with TM 55-1500-
345-23.

2-353. DOUBLERS, UPPER CUTTER.

2-354. Description — Doublers.

The doublers (5, figure 2-65   , 5, figure 2-66   )
provide additional structural support, distributing
wire cutting loads to the canopy frame members.
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Figure 2-70. Removal — Upper Cutter Assembly

2-355. Inspection — Doublers. 2-356. Removal — Doublers.

a. Inspect the doublers for paint deterioration,
superficial paint scratches, and light corrosion. No
moderate or heavy corrosion allowed. Scratches,
nicks, or gouges to a depth of 0.006 inch may be
repaired.

b. Inspect the doublers for cracks and permanent
deformation. Doublers showing evidence of any
cracks and/or permanent deformation must be
replaced.

a. Remove strut assemblies (1, figure 2-71  
1, figure 2-77     ) as per paragraph 2-342.

b. Remove 5        and 3     aft capscrews (6),
washers (7), and nuts (8).

c. R e m o v e  l e f t  a n d  r i g h t  s i d e  u p p e r
soundproofing blankets.

d. Cover windshield and overhead windows with
suitable material to prevent damage. Mask edges.

c. Inspect the security of the doubler. Loose rivets e. Remove the FM ARC114 antenna. Mask
must be replaced. mounting holes.

2-163



TM55-1520-228-23-1

DETAIL A

1. Strut Assembly
2. Cutter Assembly
3. Rivets
4. Doubler, LH
5. Doubler, RH
6. Capscrew
7. Washer
8. Nut
9. Cheek Plate

206900-553

Figure 2-71. Removal – Doublers   
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f. C o v e r  b a c k
suitable material

of  c i rcu i t  breaker  panel  wi th
to prevent metal particles from

entering electrical area. Mask over cable access holes
to instrument panel and the ram air inlet grill.

Care must be exercised when drilling out
rivets to prevent damage to electrical
wiring.

g. Remove doubler rivets (3).

h. Remove doubler (4 and 5, f igure 2-71   ,
figure 2-77   ).

i. Clean sealant from the helicopter. Refer to TM
43-0105.

2-357.  Repair  -  Doublers.

a. Paint deterioration and/or superficial paint
scratches in accordance with TM 55-1500-345-23.

b. Light corrosion - Clean and repair area as per
TM 43-0105.

c. Using sandpaper (C124) remove scratches to a
maximum depth of  0 .006 inch.  Pr ime/paint  in
accordance with TM 55-1500-345-23.

2-358. Installation - Doublers.

a. Position doublers (4 and 5) so that flanges
cover the five aft bolt holes (figure 2-71    ) and three
aft bolt holes (figure 2-77    ) in the cutter assembly
(2, f igure 2-71). Ensure that edge distance is
maintained.

b. Trim the doubler flanges as required to match
cutter assembly and to clear the FM ARC 114 antenna
base.

c. Position one doubler and holding firmly in
place, drill the forward hole through the doubler
flange by back drilling through the cutter cheek plates
(9). Repeat for other doubler. Secure doublers in place
using capscrew (6) and nut (8).

d. From inside the cockpit area, locate and mark
the FM ARC 114 antenna cable access holes. Locate
all other rivet holes with a hole finder and drill.

e. Remove one doub ler  and wi th  the o ther
doubler held firmly in position with clecos, drill the
four (   ) two (  ) remaining holes in the doubler
f lange by back dri l l ing through the cutter cheek
plates. Repeat for other doubler.

f. Remove the doublers .  Cut  and dress the
antenna cable access hole and enlarge the antenna
mounting bolt holes. Clean and deburr.

g. Apply sealant (C129) to the base of the doubler
and position using cleco fasteners. Install the five aft
capscrews   (6) and three aft capscrews   (6),
washers (7), and nuts (8). Install rivet fasteners (3).

h. Clean access sealant from the doubler. Refer to
TM 43-0105.

i. Install the FM ARC 114 antenna. Apply sealing
compound (C130) around the base of the antenna.

j. Install strut assemblies as per paragraph 2-345.

k. Prime/paint in accordance with TM 55-1500-
345-23.

l. R e m o v e  t h e  c i r c u i t  b r e a k e r  p a n e l  a n d
glareshield covering and thoroughly clean up the
cockpit interior.

m. Remove the windshield and overhead window
covering, close the circuit breaker panel and reinstall
soundproofing blankets.

2 - 3 5 9 .  W I N D S H I E L D  D E F L E C T O R

A S S E M B L Y .

2 -360 .  Descr ip t ion — Windshield Def lector
A s s e m b l y .  The windshie ld  protector /def lec tor /
cutter, consisting of a sawtooth equipped aluminum
extrusion, provides deflection mechanism into the
upper cutter while simultaneously abrading thus
weakening the wire/cable and provides additional
structural support for the upper cutter mounting.

2 - 3 6 1 .  I n s p e c t i o n — Windshield Def lector
Assembly.

a. Inspect  the def lec tor  assembly  for  pa in t
deterioration, superficial paint scratches, and light
corrosion. No moderate or heavy corrosion allowed.
Scratches, nicks, or gouges in the channel and/or
insert only to a depth of 0.010 inch maybe repaired,
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b.  I n s p e c t  t h e  s e c u r i t y  o f  t h e  w i n d s h i e l d
deflection system paying particular attention to the
clips at the base of the windshield, If cl ips or
windshield deflector components show evidence of
any cracking or permanent deformation due to impact
they must be replaced. Inspect for gaps between the
clips and the base of the windshield. No gaps are
permitted; trim and/or replace as required. Inspect
the sawtooth  b lade for  impact  damage and/or
shedding of rubber coating. Sawblades with missing
or deformed teeth (one or more) shall be replaced,

c. Inspect the windshield deflector, Figure 2-65 item
4, to make sure it is properly installed:

(1) Inspect the base of the deflector to make sure
the channel, Figure 2-72 item 10, does not extend past
the angle clip, Figure 2-72, item 12.

2-366. Installation - Sawtooth Insert.

a. Position insert assembly (4, f igure 2-72  )
(15, figure 2-79   )into channel (10)    and (11)  .
Ensure assembly is bottoming in the channel and the
mounting holes are aligned. -

b. Install insert retaining screws (1), washers (2),
and nuts (3)   and retaining screws (12), washers
(13), and nut (14)   Note sawteeth should face
forward.

Prime/paint as required. Refer to TM 55-1500-
345-23.

2-366.1. REWORK - SAWTOOTH INSERT. If in-
sert (Figure 2-72, item 4) is found to extend ‘beyond
channel (Figure 2-72.1, Detail C), rework the parts as
described below:

(2) Inspect the base of the deflector to make sure a. Inspect the Channel (Figure 2-72, item 10) to
the insert, Figure 2-72 item 4, does not extend past the make sure it does not extend past the angles (Figure 2-
angle clip, Figure 2-72 item 12. 72, item 12). If the channel extends past the angles

rework the channel first, refer to paragraph 2-361 (C).
(3) If either the channel or the insert extends past

the angle, the affected part must be reworked. See b. Scribe a line at the end of insert, flush with the
Figure 2-72.1, Detail A, for a correctly installed end of the channel.
assembly.

2 - 3 6 2 .  R e m o v a l  - W i n d s h i e l d  D e f l e c t o r
Assembly. Refer to paragraphs 2-365 and 2-367,

2-363. Repair - Windshield Deflector Assembly.

a. Pa in t  de te r i o ra t i on  o r  supe r f i c i a l  pa i n t
scratches in accordance with TM 55-1500-345-23.

b. Light corrosion -Clean and repair area as per
TM 43-0105,

c. Remove screws retaining the insert in the chan-
nel. Remove insert from channel.

d. Trim end of insert to line so that it no longer pro-
trudes.

e. Prime and paint rework area of insert to match
existing finish.

f. Re-install insert using existing fasteners.

2-367. Removal  -  Channel .

c. Sawblade - Refer to paragraph 2-328. a. Remove insert assembly as described in
paragraph 2-365,

d. Using sandpaper (C124) remove scratches to
a maximum depth of 0.010 inch. Prime/paint as b. Remove upper cutter assembly as described in
required in accordance with TM 55-1500-345-23, paragraph 2-350.

2-364.  Ins ta l l a t ion -  W indsh ie ld  De f l ec to r
c. Cover windshield and overhead windows with

Assembly. Refer to paragraphs 2-366 and 2-368.
suitable material to prevent damage. Mask edges,

2-365. Removal - Sawtooth Insert.
d. Remove all cable clamps from the wire bundles

running down the windshield center post and the

a. Remove insert retaining screws (1), washers
forward clamp on the circuit breaker panel. Lower

(2) and nuts (3) (figure 2-72    ) retaining  screws (12),
bundles as far as possible without disconnecting.

washer (13), and nuts (14) (figure 2-79 .

b. Remove inser t  assembly  (4)   (15  f rom
channel  10) ,  (11) .
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e. Cover  back of  c i rcu i t  breaker  panel  wi th
suitable material to prevent metal particles from
entering electrical area. Mask over cable access holes
to instrument panel and the ram air inlet grill.

f. Remove rivet (5, figure 2-72   ), (16, figure
2-79   ) at lower end and rivets (6)   and (17)  at
 the upper end of channel (10)    and (11) 

g. Remove channel attachment screws (7),
washers (8), nuts (9), remove channel (10)  .
Remove channel  a t tachment  r ivets  (16)   and
channel (11)   .

h. Remove rivets (11)~  and (18)   retaining lower
angle clips and remove clips (12)  and (19) .

i. Clean sealant from helicopter, angle clips, and
channel. Refer to TM 43-0105.

2-368. Installation — Channel  .

a. Using a template and a hole finder, locate and
drill the lower twelve holes in the windshield center
post through the template.

b. Position the template on channel (10, figure
2-72) and transfer the holes from the template to the
channel section.

c. Position the channel (10) using cleco fasteners.
Ensure channel is centrally located. Back drill the
remaining holes in the channel.

d. Countersink to accommodate retaining screws
(7).

2-166.1 /(2-166.2 blank)
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DETAIL A

1. Screw
2. Washer
3. Nut
4. Insert Assembly
5. Rivet
6. Rivet
7. Screw
8. Washer
9. Nut

10. Channel
11. Rivet
12. Angle Clip

206900-554

Figure 2-72. Removal – Sawtooth Insert/Channel Assembly
Deflector Assembly 
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e. Locate existing rivet hole at lower end of
channel. Countersink to accommodate NAS rivet.

f. Locate existing holes (2 each) at upper end of
channel, Countersink to accommodate NAS rivet.

g. Remove the channel (10), deburr, and clean out
all metal particles. Reposition the channel using
screws as temporary dowel pins. Trim lower end of
channel to clear ram air inlet grill as required, Trim
upper end of channel to match cutter
assembly/doubler as required.

h. Apply a bead of sealing compound (C131 ) to
channel (10) along its entire mounting surface to
prevent entry of water between the channel and the
retainer.

NOTE

Examine windshield retainer for signs of
separation from the windshields. If
separation exists remove the retainer and
reseal using sealing compound (C130).
Allow sealant to cure until tack free.

i . Install the channel (10) using screws (7),
washers (8), and nuts (9). Start at the Iowerendof the
channel and work up.

j . Install rivet (5) at lower end of channel applying
sealing compound (C131 ) under the head.

k. Install rivets (6) at the upper end of the channel
using extension piece shown in figure 2-76. Apply
sealing compound (C131) under the heads.

l. Position lower angles (12) firmly against the
channel (10) and using a hole finder locate the six
lower windshield retaining strip rivet positions and
drill through. Remove, clean, and cleco one angle into
position and locate the three holes in channel (10).
Remove and drill through. Repeat for other angle.
Apply sealing compound (C131) to the angle
mounting surfaces and install the angles.

m. Clean excess sealant from channel (10) and
angle clips (12), Refer to TM 43-0105.

n . Install upper cutter assembly as per paragraph
2-352, steps f. through j.

o.  Install insert assembly, Refer to paragraph
2-366.

Prime/paint as required. Refer toTM 55-1500-
345-23.

q. Install wire/cable clamps using existing
hardware and reposition the wire bundle. Remove the
circuit breaker panel and glareshield covering and
thoroughly clean up the cockpit interior to remove all
metal particles.

r. Remove the windshield and overhead window
covering and close the circuit breaker panel.

2-368.1. REWORK — CHANNEL. If the channel
(Figure 2-72, item 10) is found to extend beyond angles
(Figure 2-72, item 12) rework the parts as described
below:

a. Remove screws (items 1, 2, 3) retaining the insert
in the channel (item 10). Remove insert from channel.

b. Scribe a line at the end of the channel flush with
the end of the tie down angles.

c. File channel until it is flush with the end of the
angles.

d. Prime and paint the rework area to match ex-
isting finish.

e. Reinstall insert and visually inspect to ensure
that it does not protrude above channel as outlined in
paragraph 2-366.1. If condition exists, rework in ac-
cordance with instructions in paragraph 2-366.1.

f. Refer to Figure 2-72.1, Detail B, for an example of
an incorrectly installed channel.

2-369. Installation – Channel 

Position channel (11, figure 2-79) on
windshield centermost, File lower end of channel (11)
as required to ensure that end is flush on helicopter,
Trim the upper end of channel (11) to maintain
0.100 inches from antenna base, If channel step
lower end does not butt against lower edge of
centermost retaining strip, mark, and record distance
of step from retaining strip.

b. Using template and a hole finder, locate and
drill the center row of holes running between the
windshields andthefive holes aft of the centermost on
the cabin roof. If required, lower end of template must
extend beyond centermost retaining strip the distance
recorded in step d.

2-168



TM55-1520-228-23-1

c. Position the template on channel (11) and
transfer the holes from the template to the channel
section.

d. Posit ion the channel (11) using cleco
fasteners. Ensure channel is centrally located and
check hole alignment.

e. Remove channel (11) and countersink holes to
accommodate rivets. Deburr and clean out all metal
particles.

f. Apply a bead of sealing compound (C130) along
entire channel mounting surface to prevent entry of
water between the channel and the retainer.

g. Install the channel using rivets (16 and 17)
using extension piece shown in figure 2-76. Start at
the lower end of the channel and work up.

h. Position lower clips (19, figure 2-79) firmly
against the channel (11) and using a hole finder
locate the four lower windshield retaining strip rivet
positions and drill through. Remove, clean, and cleco

2-168 .1
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Incorrectly Installed Channel Requiring Trimming,

for Windshield Deflector.

DETAIL B

Incorrectly Installed insert Requiring Trimming, for

Windshield Deflector.

DETAIL C

Figure 2-72.1. Rework-Channel and Insert.
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one clip into position and locate the four holes in
channel. Remove and drill through. Repeat for other
clip. Apply sealing compound (C131) to the clip
mounting surfaces and install the clips.

i. Clean excess sealant from channel (11) and
clips (19). Refer to TM 43-0105.

j. Install upper cutter assembly as per paragraph
2-352, steps f. through j.

k. Install insert assembly as per paragraph 2-366.

l. Prime/paint as required. Refer to TM 55-1500-
345-23.

m. Install cable clamps using existing hardware
and reposition the wire bundle. Remove the circuit
b r e a k e r  p a n e l  a n d  g l a r e s h i e l d  c o v e r i n g  a n d
thoroughly clean up the cockpit interior to remove all
metal particles.

n. Remove the windshield and overhead window
covering and close the circuit breaker panel.

2-370. LOWER CUTTER ASSEMBLY.

2-371. Description — Lower Cutter Assembly.
The mechanical cutter/deflector (lower) consists of a
sawtooth equipped deflector section; providing
deflection/abrading feature, leading into the primary
cable cutting mechanism wedge type cutting blades
posit ioned to provide the necessary mechanical
advantage to cut the objective wires/cables while
minimizing load input into the airframe.

2-372. Inspection — Lower Cutter Assembly,

a. I n s p e c t  t h e  c u t t e r  a s s e m b l y  f o r  p a i n t
deterioration, superficial paint scratches, and light
corrosion. No moderate or heavy corrosion allowed.
Scratches, nicks, or gouges to a depth of 0.010 inch
must be repaired.

b. i n s p e c t
2-325.

c. I n s p e c t
2-333.

the sawblade. Refer to paragraph

the cutter blades. Refer to paragraph

the deflector assembly for cracks and
permanent  deformat ion.  Def lector  assembl ies
showing evidence of any cracks and/or permanent
deformation must be replaced.

e. Inspect  the secur i ty  o f  the lower  cut ter
assembly. Loose rivets must be replaced.

f. Inspect the surrounding support structure for
evidence of permanent deformation. If permanent
structural deformation exists replace the entire cutter
assembly.

2-373. Removal  – Lower Cutter Assembly.

Support cutter when removing the last
few screws to prevent damage to the
support structure and to prevent the
cutter dropping from the aircraft.

a. Remove screws (1, f igure 2-73) install ing
cutter assembly.

b. Remove screws (3) and antenna (4).

c. Remove panel assembly (5).

2-374. Repair — Lower Cutter Assembly.

Pa in t  de te r i o ra t i on  o r  supe r f i c i a l  pa i n t
scratches as per TM 55-1500-345-23.

b. Light corrosion — clean and repair area as per
TM 43-0105.

c. Sawblade — refer to paragraph 2-242.

d. Cutter blade — refer to paragraph 2-336.

e. Using sandpaper (C124) remove scratches to a
maximum depth  o f  0.010 inch.  Pr ime/paint  as
required in accordance with TM 55-1500-345-23.

2-375. Installation — Lower Cutter Assembly.

a. Remove stiffener (6, figure 2-73) from existing
panel and utilize panel as template.

b. Position the template on top of panel (5), and
cleco together through the cutter and antenna
mounting holes. Ensure the forward center hole is
perfectly aligned. Drill the panel outer holes. Transfer
the two drain holes from template to the panel only if
required. Trim the fore and aft edges of the panel to
match the template if necessary. Remove the panel,
deburr and prime in accordance with TM 55-1500-
345-23.
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1. Screws
2. Cutter Assembly
3. Screws
4. Antenna
5. Panel Assembly
6. Stiffener

206900-555

Figure 2-73. Removal — Lower Cutter Assembly
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c. Position the cutter assembly (2) on the panel (5)
and cleco through the four cutter mounting holes.
Check fore and aft alignment and clamp. Locate the
panel outer holes and match by back drilling through
the panel into the cutter assembly doubler and strut
feet. Remove and deburr.

d. Wing existing screws loosely attach the
antenna (4) to panel (5) by the two rear mounting
screws (3). Position the panel and connect the
antenna cable. Loosely install the remaining four
antenna mounting screws (3) and the aft seven panel
mounting screws (1).

e.  Position cutter assembly (2) and loosely install
the two forward mounting screws (1), and the two aft
mounting screws (1). Check the cutter alignment,
install and tighten the panel forward center screw
first to ensure the cutter alignment is maintained.
Install and tighten the remaining panel, cutter and
antenna mounting screws (1).                                    

f. Prime/paint as required. Refer to TM 55-1500-
345-23.

2-376. BREAKAWAY TIP – LOWER
CUTTER ASSEMBLY.

2-377. Description — Breakaway Tip. The lower
cutter assembly features a breakaway tip (10 , figure
2-65) designed to shear when relatively large ground
contact forces are experienced and before helicopter
structural damage is incurred. However, the tip shear
rivets are chosen to withstand the smaller forces
experienced during wire strikes, and the tip will still
effectively deflect wires/cables into the cutter
blades.

2-378. Inspection — Breakaway Tip.

a. Inspect the tip assembly for paint deterioration,
superficial paint scratches, and light corrosion. No
moderate or heavy corrosion allowed. Scratches,
nicks, gouges to a depth of 0.006 may be repaired.

b. Inspect the security of the breakaway tip,
paying particular attention to the rivets. If there is
evidence of loose or deformed rivets, replace rivets.

2-379. Removal — Breakaway Tip. Remove
bolts (1, figure 2-74), washers (2), and nuts (3) and
remove tip assembly (4).

2-380. Repair — Breakaway Tip.

a. Paint deterioration or superficial paint
scratches in accordance with TM 55-1500-345-23.

b. Using sandpaper (C124) remove scratches to a
maximum depth of 0.006 inch. Prime/paint as
required in accordance with TM 55-1500-345-23.

2-381. Installation — Breakaway Tip.

a. Position tip assembly (4, figure 2-74) and
install nuts (3), washers (2), and bolts (1).

b. Prime/paint as required. Refer to TM 55-1500-
345-23.

2-382. STIFFENERS, LOWER CUTTER.

2-383. Description — Stiffeners. The stiffeners
(6, figure 2-65) provide additional structural support,
distributing wire cutting loads to the surrounding
airframe.

2-384. Inspection — Stiffeners.

a. Inspect stiffeners for cracks and permanent
deformation. Stiffeners showing evidence of cracks
and/or permanent deformation must be replaced.

b. Inspect the security of the stiffeners. Loose
rivets must be replaced.

c. Inspect the surrounding support structure for
cracks and permanent deformation.

2-385. Removal — Stiffeners.

a. Remove lower cutter assembly as per
paragraph 2-327.

b. Remove rivets (1, figure 2-75) and stiffener (2).

2 - 3 8 6 .  R e p a i r  —  S t i f f e n e r s .  N O r e p a i r r

authorized.

2-387. Installation — Stiffener.

a. Forward bearing plate stiffener (4, figure 2-75).
Locate stiffener assembly and attach loosely to the
helicopter through the forward center hole position
using a screw and proceed as follows.

(1) Transfer two additional nut plate holes to
helicopter structure.
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1. Bolt
2. Washer
3. Nut
4. Tip Assembly

206900-5%

Figure 2-74. Removal — Breakaway Tip

2 - 1 7 2



T M 5 5 - 1 5 2 0 - 2 2 8 - 2 3-1

1. Rivets
2. Stiffeners
3. Nutplates (TYP)
4. Bearing Stiffener

Figure 2-75. Removal — Stiffeners

206900.557

2 - 1 7 3



TM 55-1520-228-23-1

DIA. HOLE CONCENTRIC with O.D.

0.090

0.116

EXTENSION PIECES FOR
CHERRY LOCK TOOL MODEL
G55-MAKE FROM 1/4-lNCH
MILD STEEL ROD

206900-558

Figure 2-76. Work-Aids - WSPS - Channel Installation

(2) T r a n s f e r  s t i f f e n e r  a s s e m b l y  m o u n t i n g
holes.

(3) Remove stiffener assembly and countersink
two mounting holes.

(4) Install stiffener assembly using rivets (1).

b. Cutter support stiffeners (2).

(1) Locate stiffeners to be replaced in their
respective positions on the existing panel assembly.
Attach to the panel using screws through the antenna
and/or cutter predrilled position holes. Due to the
floating anchor nuts, the stiffeners can move slightly
on the template; therefore, use a square to ensure

correct 90 degree alignment between the stiffeners
and the template, then tighten locating screws. Back-
dri l l  the stiffener mounting holes, the nut plate
mounting holes, and the nut plate screw holes.
Remove the stiffeners and trim both ends sufficiently
to allow proper fit to the aircraft ensuring correct hole
edge distance is maintained. Countersink or dimple
holes as required to match existing dimpled holes on
aircraft.

(2) Place cutter support stiffeners into their
respective positions and install.

c. Install panel assembly and cutter assembly.
Refer to paragraph 2-375, step d.
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1. Strut Assembly
2. Cutter Assembly
3. Rivet
4. Doubler
5. Doubler
6. Capscrew
7. Washer
8. Nut
9. Rivet

10. Sawblade
11. Cheek Plate

Figure 2-77. Removal – Doublers and Saw Blade 
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1. Capscrew
2. Washer
3. Nut
4. Entry Guide Blades
5. Shim
6. Strut
7. Rivet
8. Cutter Blades
9. Shim

10. Bolt
11. Washer
12. Cutter Assembly
13. Nut

206900-560

Figure 2-78. R e m o v a l  - Strut Assembly, Cutter Blades 
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1. Blade
2. Shim
3. Bolt
4. Washer
5. Nut
6. Capscrew
7. Washer
8. Nut
9. Cutter Assembly

10. Shim
 11. Mounting Channel
12. Screw
13. Washer
14. Nut
15. Insert Assembly
16. Rivet
17. Rivet
18. Rivet
19. Clip
20. Cheek Plate
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Figure 2-79. Removal – Channel, Sawtooth Insert and Upper Cutter Assembly 
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CHAPTER 3

ALIGHTING

3-1. GENERAL.

This chapter provides all the essential information for
personnel to accomplish maintenance on the
standard, high, and floating alighting gears.

Premaintenance Requirements
for Alighting Gear

Condition Requirements

Model

Part No. or Serial

Special Tools

OH-58A/C

No. All

None

GEAR

Condition Requirements

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

None

(S14)

Three

(S4)(S16)

(C18) (C19) (C20) (C21)
(C22) (C38) (C41) (C45)
(C88) (C116) (C117) (C129)
(C131) (C143) (C144)

None

SECTION I. LANDING GEAR

3-2. STANDARD LANDING GEAR. mounted on cross tubes.  Exceeding
this weight wil l  result in failure of the

3-3. Description — Standard Landing Gear. The aircraft cross tube at the fuselage at-
standard landing gear assembly consists of two tach location.
tubular aluminum alloy main skid tube assemblies
and two curved aluminum al loy crosstube
assemblies. The landing gear is attached to the
fuselage structure with four strap assemblies.
Provisions are made on the skid tubes for installing
ground handling trucks and two rings are provided for
towing. Each skid tube is provided with replaceable
skid shoes which absorb the wear caused by normal
ground contact of the helicopter.

NOTE

Skid tube assemblies and crosstube
assemblies are fully interchangeable
with components having identical part
numbers except as stated below.

Land ing  gear  c ross tubes  w i l l  be
inspected after a hard landing or
overloading to determine if excessive
crosstube spread has occurred.

The maximum weight which can be ad-
ded to each standard gear skid tube is
seven (7) pounds. No weight can be

Skid tube assemblies P/N 206-052-
118-31 and -32 may replace lower dash
numbered skid tube assemblies when
changed as a set and usad with double
wheel truck assemblies.

Skid tube assemblies P/N 206-052-
118-9 and -10 and crosstube assemblies
P/N 206-052-103-1 and -3 can be
matched with components having
identical part numbers or skid tube
assemblies P/N 206-052-118-13, -14,
-31, and 32 and crosstube assemblies
P/N 206-052 -103-5 and -7.

3-1
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3-4. Cleaning — Standard Landing Gear. Refer to
paragraph 1-18 and TM 55-1500-344-23 for cleaning
procedures.

3-5. Inspection — Standard Landing Gear.

a. Inspect crosstubes for excessive spread as fol-
lows:

(1) Raise and level helicopter on jacks (S14)
so that landing gear is relieved of weight. Refer to para-
graph 1-38.

(2) Determine center of either crosstube by
measurement between bearing straps. Drop a plumb line
from center of crosstube to ground. Refer to figure 3-1.

(3) Measure from plumb line to center of each
skid at crosstube attachment point. Normal dimension is
37.250 inches. If any measurement exceeds 38.250
inches between skid center lines, replace defective
crosstube.

b. Inspect crosstubes for scratches, nicks, and
dents.

NOTE
Scratches, nicks, and dents of less than
0.005 inch depth are considered negligi-
ble.

(1) Circumferential scratches that exceed
0.005 inch depth and not exceeding a 45 degree arc
many be polished out to the limits shown in figure 3-2.

(2) Longitudinal scratches and nicks of any
length that exceed 0.005 inch depth may be polished out
to the limits shown in figure 3-2.

(3) Dents limits are the same as those speci-
fied for nicks. No sharp dents are permitted.

c. Inspect skid tube and saddle for scratches,
nicks, and dents. Inspect skid saddles for cracks.

(1) Circumferential scratches and nicks are
not to exceed 0.025 inch depth and arc of 90 degree.

(2) Scratches, scuffs, and nicks running longi-
tudinally may be of any length but are not the exceed
0.025 inches depth.

(3) Smooth dents are not to exceed 0.250 inch
depth and 1.000 inch diameter.

(4) Corrosion damage is not to exceed 0.250
inch depth over an area greater than 1/4 the tube circum-
ference by 3.000 inches in length.

(5) Bond failure between midpoint doubler and
the tube shall not exceed 20% of doubler area.

(6) Inspect fitting’s part number
206-052-106-1 for bent or cracked lugs, replace as need-
ed. Inspect skid saddles for cracks. If crack in engine
mount is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

d. Inspect skid shoes for wear, damage, end se-
curity.

e. Inspect tow rings for security and damage.

f. Inspect crosstube strap rubber cushions for
cracks, deterioration, and embrittlement. This type of
deficiency is cause for cushion replacement. To bend
replacement cushions, use adhesive (C9). Inspect for
fuselage shift on skid crosstubes. Some shift is accept-
able, except when clearance between crosstube upper
saddle and spacer pins is 0.010 inch or less.

g. Inspect fitting assemblies (figure 3-3) for corro-
sion and damage:

(1) Corrosion cannot effect move than 20% of
a surface area.

(a) Corrosion pits cannot be wider than
0.060 inch, and should not be more than 15% of local
depth or thickness.

(b) Each pit must be separated by at least
0.200 inch.

(c) No more than 14 pits are permissible in
a 1.000 inch area.

(d) A corroded area may only be repaired
once.

(2) Wear on the fitting assemblies caused by
hard contact and chafing from rivet collars may be up to
a maximum of 0.025 inch.

h. Inspect the four support fittings to ensure that
the sealant bead around the mounting edge of the fittings
still maintains a water barrier. If the sealant (C129) is
missing or needs replacement, remove water inside the
fitting and clean, then apply another bead after installa-
tion.
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Figure 3-1.  Determining Crosstube Center (Typical)

i.  Inspect saddle for loose rivets and cracks.
Replace cracked saddle; replace loose rivets.

NOTE
Modified crosstubes will have two rivets
securing the strap assembly to the crosstube.
These two rivets will be located on the
transverse centerline (perpendicular to the
longitudinal axis of the crosstube) and flush
with the surface of the strap assembly, there
should not be any rivets present on top of the
strap assembly along the longitudinal
centerline (parallel to axis of the crosstube).
Another method is to check for two holes on
top of the strap assembly.  These holes are
the location of the rivets for the unmodified
crosstube.  No rivets should be present.
Removal of some paint may be necessary to
determine if rivets are present.

Unmodified crosstubes will have four rivets
securing the strap assembly.  These rivets will
be flush with the surface of the strap
assembly.  If crosstube is unmodified,
proceed to corrective procedures in
paragraph 3-28, step c.

The four large Pin and Collar rivets prominent
on the strap assembly are not affected.

j.  If crosstubes are removed from aircraft,
inspect strap assembly attached to the crosstube for
wear, damage and security.  Verify strap assembly has
been modified.

3-6. Removal Standard Landing Gear.

CAUTION
Do not move helicopter for 25 minutes after
power has been removed from the AN/ANS-43
compass to preclude damage to the compass.
However, if helicopter must be moved before
25 minutes has elapsed, apply power to the
compass and allow a 5 minute warmup time.
The helicoopter may then be moved without
damage to the gyro with power applied.

a.  Raise helicopter using jack (S1 4) or hoist
(S12) and shackle (S16) to allow removal of landing gear
from helicopter.  Refer to paragraphs 1-36.6, 1-38 and 1-
42.

b.  Remove bolts and washers at each strap
assembly which secure crosstubes to structure.

Change 24  3-3



TM55-1520-228-23-1

RIVET HOLES FILLED
WITH SEALANT     

STRAP ATTACHMENT
RIVETS (2)

LOOKING FORWARD
LOOKING INBOARD - (TYPICAL)

Figure 3-1.1. Modified Crosstube

3-4 Change 20
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FORWARD CROSSTUBE
TYPICAL BOTH SIDES

NICKS AND SCRATCHES 0.014 0.012 0.008

lTYPE OF DAMAGE

NICKS AND SCRATCHES

MAXIMUM DAMAGE AND REPAIR DEPTH

0.014 0.012 0.008

Figure 3-2. Standard Landing Gear Crosstube Inspection Limits

Change 20 3-4.1
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c.  Remove four cap assemblies.

NOTE
Identify caps as to location for reassembly of
landing gear.

3-7. Repair Standard Landing Gear System (figure
3-4).  Refer to paragraphs 3-15, 3-21 and 3-28 for repair
procedures.

3-8. Installation Standard Landing Gear.

NOTE
Remove paint at fuselage and crosstube
mounting points to ensure good electrical
ground.  Perform the Inspection required In
paragraph 3-5, step h.

Verify strap assembly attached to the
crosstubes have been modified.  Refer to
paragraph 3-5, step j.

a.  Position landing gear and carefully lower
helicopter to sear four mounting points of structural
beams (fitting assemblies) on bearing straps of
crosstubes.  Make sure that the fitting assemblies are
centered between the rivets on the crosstubes.

NOTE
When  replacing fittings, apply adhesive
(item 17, table 1-2) prior to Installation.

Whenever replacing fitting assembly, apply a
bead of sealant (C129) to the mounting edges
after Installation.

3-4.2  Change 24
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Figure 3-3. Standard Landing Gear Fitting Assembly

NOTE
No patches allowed on doublers. Damage in this area
exceeding negligible limits requires repair by splicing
entire doubler length using 0.120 inch 2024T3 or scrap
tube with undamaged doublers. All dimensions are
In Inches..

206052-23

Figure 3-4. Standard Landing Gear - Skid Tube Repair Limits

3-5
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b. Install four cap assemblies at correct location, and
secure each assembly to plate nuts in fuselage with
bolts and washers.

c. Lower helicopter then remove jacks and hoist
shackle (if applicable).

3-9. SKID TUBES — STANDARD
LANDING GEAR.

CAUTION

The maximum weight which can be added
to each standard gear skid tube is seven
(7) pounds. No weight can be mounted on
cross tubes. Exceeding this weight will
result in failure of the aircraft cross tube
at the fuselage attach location.

3-10. Description — Skid Tubes — Standard Land-
ing Gear. The skid tubes consist of two tubular alumi-
num alloy skid tube assemblies. Each skid tube is
provided with replaceable skid shoes.

3-11. Cleaning — Skid Tubes — Standard Landing
Gear. Remove dirt, mud, and/or other foreign material
from skid tubes using cleaning compound (C41) and
water.

3-12. Inspection — Skid Tubes — Standard Land-
ing Gear. Refer to paragraph 3-5, step c. for inspection
of skid tubes.

3-13. Removal — Skid Tubes — Standard Landing
Gear.

a. Raise helicopter so that the skid tube may be
removed. Refer to paragraphs 1-36f, 1-38 and 1-42.

b. Remove screws from saddles of skid tubes.

c. Pull end of crosstubes from sockets of saddles.

3-14. Acceptance/Rejection Criteria — Skid Tubes
— Standard Landing Gear.

a. Negligible damage.

(1) Circumferential scratches and nicks in the skid
tubes not exceeding a depth of 0.025 inch and an arc
length of 90 degrees.

(2) Scratches and scuffs and nicks running longi-
tudinally in the skid tube maybe of any length but not to
exceed a depth of 0.025 inch.

(3) Smooth dents in the skid tubes which do not
exceed 0.250 inch in depth and 1.000 in diameter.

(4) Corrosion damage not exceeding 0.025 inch
depth over an area not exceeding 1/4 the circumfer-
ence by 3.000 inches in length.

(5) Scratches, dents, and nicks of any depth and
length aft of the aft crosstube saddle.

(6) Scratches, dents, and nicks of any depth and
length in the curved portion only of the tube forward of
the forward crosstube saddle.

b. Reparable damage.

(1) Scratches, scuffs, and nicks exceeding 0.025
inch deep may be repaired by patching. Refer to para-
graph 3-15 and figure 3-5.

(2) Smooth or sharp dents exceeding 1.000 inch
diameter and 0.250 inch in depth but not to exceed
2.000 inches in diameter maybe repaired by patching.
Refer to paragraph 3-15 and figure 3-5.

(3) Holes in skid tubes up to a diameter of 2.000
inches through one surface of the tube only may be
repaired by patching.

(4) Scratches, dents, and holes in excess of the
2.000 inch limit may be repaired by splicing in a new
section of tube. (Refer to paragraph 3-15, step b., and
figure 3-6.)

(5) Damage resulting in a bond failure between
the midpoint doubler and the tube up to 20% of the
doubler may be repaired. Refer to paragraph 3-15.

(6) Damage resulting in a bond failure between
the midpoint doublers and the tube in excess of 20% of
the doubler area necessitates replacement of the dou-
bler. Refer to paragraph 3-15.

c. Damage requiring replacement.

(1) Damage to the skid tube in excess of repa-
rable damage limits necessitates replacement.

(2) Damage to the skid tube within 3.000 inches
of the crosstube saddie and in excess of the negligible
limits necessitates replacement.

3-15. Repair-Skid Tubes— standard Landing Gear.

a. To repair by patching proceed as follows:

3-6 Change 18
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All dimensions are in inches.

TYPICAL PATCH REPAIR

Figure 3-5. Skid Tube Patch Repair (Typical)

(1) Polish out scratches, trim and smooth hole
(figure 3-5).

(2) Fabricate a patch from 0.090 inch
aluminum alloy sheet or unserviceable tube of
required size.

(3) Lay out rivet hole pattern and form patch to
fit contour of skid tube (figure 3-5).

(4) Securely clamp patch in place on skid tube
and drill rivet holes, using a No. 10 drill.

(5) Secure patch in place using 3/16-inch
diameter blind type rivets.

(6) Apply primer (C117) and lacquer (C88) in
accordance with TM 55-1500-345-23.

b. To repair by insertion proceed as follows:

NOTE

Dents and holes on either top or bottom
side of skid tube, which are greeter then
two inches across in any direction, shall
be repaired by inserting a splice of new
tubing. Such repairs are restricted to
areas shown in figure 3-4.

206052-24

(1) Cut out damaged portion of skid tube with
metal saw.

(2) Fabricate an insert of required length from
tube of 0.083 inch wall thickness or from scrap tube
as shown in figure 3-6.

(3) Fabricate splice plate as follows.

(a) Cut four plates to required dimensions as
shown in figure 3-6 from sheet stock 0.090 inch thick
or use material salvaged from unserviceable tube.

(b) Form two plates to fit the outside diameter
of skid tube and two plates to fit inside diameter of
tube.

(4) Apply a coat of sealing compound (C131) to
plates and tubes.

(5) Layout rivet hole pattern on upper splice
and lower side of tube.

(6) Maintaining proper alignment, securely
clamp splice plates and tubes together.

3-7
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206052-25

Figure 3-6. Skid Tube Insertion Repair (Typical)

(7) Drill rivet holes in plates and tubes with a d. Doubler repair with bond failure of more thar
No, 13 drill. Countersink lower holes with 100-degree 20%.
countersink, Install blind rivets in upper half of splice
and flush rivets in lower half.

(1)
(8) Apply touchup coat of primer (C117) and

lacquer (C88) in accordance with TM 55-1500-345-
23.

(2) .
spaced on each side of doubler.

Bond new doubler with adhesive (C19).

Install three additional blind rivets equally

c. Doubler repair with bond failure of 20% or less, e. Repair skid tube at tow fitting attachment
points as follows:

(1) Rebond doubler with adhesive (C19).

(2) Install three additional blind rivets equally (1) Fabricate two doubler plates (figure 3-7 and
spaced on each side of doubler, 3-8), one each for inboard and outboard sides.

3 -8
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206052-26

Figure 3-7. Tow Ring Repair

3-9
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TOW RING ATTACH POINT REINFORCEMENT

1. OUTBOARD AND INBOARD PLATES - SAME SIZE
2. FOR TOW RING HOLE SIZE - SEE FIGURE 3-7
3. MATERIAL: 4.000 X 2.000 X 0.120 INCH 2024 T3-ALUM.
4. CONTOUR TO FIT SKID TUBE
5. ATTACH TO SKID TUBE WITH 0.188 DIA CHERRY RIVETS

206052-27

Figure 3-8. Tow Ring Doubler Plate

(2) Drill the center holes in doublers; refer to fig-
ure 3-7 and 3-8 for hole size and location.

(3) Layout rivet pattern on doubler plates (figure
3-8). Do not drill doubler plates at this time.

(4) Contour doubler plates to fit skid tubes.

(5) Temporarily tape inboard and outboard dou-
bler plates in place. Ensure doubler plates do not inter-
fere with the skid shoes.

(6) If interference exists between skid shoes and
doubler plates; trim material from doubler plate to give

3-10 Change 18

approximately 0.125 inches clearance and adjust rivet
pattern as required.

(7) Clean up tow ring mounting hole area.

(a) Flourescent penetrant inspect hole area.
Refer to TM 55-1500-335-23.

(b) Polish out scratches; trim and smooth tow
ring mounting hole.

(c) Repair local skid tube damage if required.
Refer to paragraph 3-15, step a.     



(8) Install doubler plates to skid tube as fol-
lows: Refer to TM 1-1500-204-23.

(a) Securely clamp doubler plates to skid
tube aligning two ring mounting holes.

(b) Drill rivet holes. Remove doubler plates
and deburr.

(c) Secure doubler plates in place with
rivets; applying sealing compound (C131) under head
of rivet.

(9) Seal edges of doubler plate with sealing
compound (C131).

(10) Prime (C117) and lacquer (C88) area of
repair. Refer to TM 55-1500-345-23.

(11) After installation of doubler plates install
two ring fittings as follows:

(a) Install tow ring fitting in skid tube. Install
one bushing NAS 75-4-024 over outboard end of tow
ring fitting.

NOTE

If bushing (NAS 75-4-024) is too long,
remove excess material; if too short use
next longer bushing (NAS 75-4-025).
Bushing should be flush with doubler
plate.

(b) Install bolt (P/N AN 4-5) until threads
bottom finger tight. Measure clearance between head
of bolt and skid tube.

NOTE

If clearance exceeds 0.126 inches use
next shorter bolt (P/N AN 4-4).

(c) Reinstall bolt with two washers and
recheck for proper fit to ensure bolt has proper thread
engagement. An acceptable alternative is one washer
in contact with skid tube and one washer under bolt
head.

(d) Remove bolt and washers; coat bolt
threads with adhesive (C18) and then install bolt and
washers.

3-16. Assembly — Skid Tubes — Standard
Landing Gear.

Insert ends of skid tubes into sockets of
saddles (figure 3-9).

b. Install screws through saddles of skid tubes.
In the event it is impossible to align all of the holes,

TM 55-1520-228-23-1

position the assemblies in the most advantageous
position. These skid tube saddle holes which do not
align may be elongated (use rat-tail file) to provide for
bolt installation. Maximum elongation permitted is
0.090 inch. Hole diameter shall not exceed 0.408 inch.

Lower helicopter and remove jacks. Refer to
paragraphs 1-38 and 1-42 (if applicable).

3-17. SKID SHOE ASSEMBLY — STANDARD
LANDING GEAR.

CAUTION

The maximum weight which can be
addad to each standard gear skid tube
is seven (7) pounds. No weight can be
mounted on cross tubes. Exceeding
this weight will result in failure of the
aircraft cross tube at the fuselage attach
location.

3-18. Description — Skid Shoe Assembly —
Standard Landing Gear. The standard landing
gear has two skid tubes with four skid shoes on each.
An improved skid shoe configuration maybe installed.
It has three skid shoes per skid tube.

3-19. Inspection — Skid Shoe Assembly —
Standard Landing Gear. Refer to paragraph 3-5 for
inspection of skid shoe assembly.

3-20. Removal — Skid Shoe Assembly — Stan-
dard Landing Gear (Figure 3-9).

a. Raise helicopter so that the skid shoe assem-
bly may be removed. Refer to paragraphs 1-38 and
1-42.

b. Remove four screws securing each skid shoe
to the skid tube and remove skid shoes. On improved
skid shoe configuration, the forward shoe has 12
screws.

3-21. Repair— Skid Shoe Assambly-Standard
Landing Gear. Minor dents, nicks, and scratches
that do not exceed 0.010 inch in depth are considered
negligible. Repair is by replacement of skid shoes.

3-22. Assembly — Skid Shoe Assembly — Stan-
dard Landing Gear.

a. Install four screws to secure each skid shoe to
the skid tube. On improved skid shoe configuration,
the forward shoe has 12 screws.

b. Lower helicopter and remove jacks. Refer to
paragraphs 1-38 and 1-42 (if applicable).
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AN5-6A bolts are alternate for MS27039-11
 a n d  M S 2 7 0 3 9 - 1 3  s c r e w s .

A ply drag torque plus 60-85 inch-pounds
w en AN5-6A bolts are used.

Hole ma be elongated to maximum dimension
of 0.344 or alignment.

Figure 3-9. Removal of Skid and Skid
Shoe (Standard Gear)

3-22.1. ALTERNATE FULL LENGTH SKID
SHOE.

3-22.2. Cleaning - Full Length Skid Shoe.

a. Clean skid shoe surface with drycleaning sol-
vent (C62).

b. Dry skid shoe with a wiping rag (C119.1).

3-22.3. Inspection - Full Length Skid Shoe.
Inspect alternate skid shoe for worn runner surface
or cracks at the skid shoe attachment points. If
cracks at the attachment points are observed, or
skid shoe runner is worn to a point of unserviceabil-
ity; replace skid shoe.

3-22.4. Removal - Full Length Skid Shoe.

a. Raise helicopter until skid tube is approxi-
mately 6-10 inches off the ground. Refer to para-
graph 1-38 or 1-42 (if applicable).

b. Remove seven nuts on quick coupler clamps
securing skid shoe to skid tube. Refer to figure
3-9.1.

c. Remove skid shoe from skid tube.

3-22.5. Installation - Full Length Skid Shoe.

a. Raise helicopter until skid tube is approxi-
mately 6-10 inches off the ground. Refer to para-
graph 1-38 or 1-42 (if applicable).

b. Remove the original skid shoes if installed.
Refer to paragraph 3-20.

NOTE

Fill the original skid shoe screw
holes with adhesive, silicone (C18 or
equivalent) to prevent water or debris
from entering the skid tube.

Clamps shall be facing inboard.

c. Clamp the full length skid shoe onto the skid
tube. The quick coupler clamp nuts should not be
fully tightened at this time. All quick coupler clamp
nuts should be facing inboard.

d.  Lower helicopter to the ground and torque the
quick coupler clamp nuts to 60 INCH-POUNDS
using the sequence in figure 3-9.1.

e. Make appropriate log book entries and
weight and balance computations.

3-23. CROSSTUBES - STANDARD LANDING
GEAR.

3-24. Description - Crosstubes - Standard
Landing Gear. The standard landing gear con-
sists of two curved aluminum alloy crosstube
assemblies.

3-25. Inspection - Crosstube - Standard Land-
ing Gear. Refer to paragraph 3-5 for inspection of
crosstubes.

3-26. Acceptance/Rejection Criteria - Cross-
tubes - Standard Landing Gear. Refer to figure
3-2 for damage limits to crosstubes.

3-27. Removal/Disassembly - Crosstubes -
Standard Landing Gear.

a. Remove standard landing gear in accor-
dance with paragraph 3-6.

b. To separate skids from crosstubes proceed
as follows:

(1) Remove screws at saddles of skid tubes.

(2) Pull ends of crosstubes from sockets of
saddles.

3-28. Repair - Crosstubes - Standard Landing
Gear.

a. The only repair permitted to a crosstube is to
polish out scratches and nicks that do not exceed
the limitations provided in figure 3-2 and paragraph
3-5, step b.
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Figure 3-9.1.  Alternate Full Length Skid Shoe

b.  Replace loose or missing rivets attaching
strap assembly to crosstube as necessary.

c.  Replace strap assembly/modify crosstube as
follows:

CAUTION

Use care not to enlarge any holes In strap
assembly or crosstube when removing
rivets.

NOTE
Unmodified strap assembly requires removal
of four rivets.

(1) Drill out the two attaching rivets.

(2) Apply heat, not in excess of 1800 F to strap
assembly to loosen strap from crosstube.

(3) Remove strap assembly.

NOTE
Use plastic or acrylic tools to remove sealant,
do not use metal.

(4) Clean all sealant from strap assembly and
crosstube.

NOTE
Proper preperation of holes is critical.

(5) Clean out and deburr all rivet holes (internally
and externally).

(6) Inspect area around each of two rivet holes in
strap assembly for corrosion.  Check for rivet hole
elongation, fretting, improper installation, cuts, gashes or
dents.

(7) Inspect each rivet hole in crosstube for
cracks using fluorecent penetrant.  If cracks are
found, replace crosstube assembly.

NOTE
Strap assembly Is made of titanium.  To
assure an adequate bond it is important
strap surface is properly prepared.  It may be
necessary to grit blast bonding surface of
strap to ensure an adequate bond.  Refer to
TM 1-1500-204-23 for adhesive data.

(8) Align serviceable strap assembly in place on
crosstube.  Mark location with felt tip pen, observe
correct longitudinal and lateral locations.

(9) Bond strap assembly in place with adhesive
(C1 9).

NOTE
Selection of rivets that have correct grip
length for total thickness (starp and
crosstube thickness) Is critical.

Strap assembly may have four rivet holes.
Install rivets In fore and aft holes only.

(10) While adhesive is wet, install two rivets, P/N
M7885/3-6-04 wet with epoxy primer (C116), to secure
strap assembly to crosstube.
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WARNING

MIL-S-8802CLB2 adhesive is flam-
able and toxic. Good general ventila-
tion Is normally adequate. Skin and
eye protection is required. Avoid all
sources of ignition.

(11) Apply a bead of sealing compound
(C131) around the outer mating edge of the strap
and crosstube. If required, fill top rivet holes with
sealant (C131).

(12) Allow adhesive and sealing compound to
cure.

WARNING

Paint and primer are toxic and flam-
mable. They can irritate skin and
cause burns. Use only In well-venti-
lated area away from heat and open
flame. Wear rubber gloves and
goggles. In case of contact, Immedi-
ately flush skfn or eyes with water for
at least 15 minutes. Get medical
attention for eyes.

(13) Apply primer (C117) and lacquer (C88)
on all exposed areas of the crosstube in accordance
with TM 55-1500-345-23.

3-29. Repair - Fitting Assembly. Refer to para-
graph 3-5, step g. for corrosion and damage limits.
Repair as follows:

a. Strip part and dean off surface corrosion, a
maximum of 0.005 inch maybe removed.

(1) Remove corrosion using aluminum
oxide -cloth (C45).

(2) Do not use ferrous materials on alumi-
num.

(3) Clean with alcoholic phosphoric add
solution Turco No. 1 (C21) and treat with alodine
coating (C38), then repaint with epoxy polyamide
primer (C116).

b. Remove all burrs and sharp corners caused
by damage to fitting assemblies.

3-14 Change 20

3-30. Installation/Reassembly - Crosstubes -
Standard Landing Gear.

a. Assemble skids and crosstubes as follows:

(1) Insert ends of crosstubes into sockets of
saddles (figure 3-9).

(2) Install screws at saddle of skid tubes.

(3) Apply ahead of sealant (C129) to the top
of the saddle.

b. Install standard landing gear in accordance
with paragraph 3-8.

3-31. LANDING GEAR SUPPORT FITIINGS.

3-32. Description. Four identical landing gear
fittings are bolted to the lower fuselage. These fit-
tings are used to install the landing gear and the
float landing gear.

3-33. Removal. Remove the bolts, nuts and
washers securing the fittings to the airframe. Note
that the bolts are not all the same length.

3-34. Inspection.

a. Corrosion cannot effect more than 20% of
surface area.

b. Corrosion pita cannot be wider than 0.060
and must be separated by at least 0.200 inch.

c. Wear on the fittings caused by contact and
chafing from rivet collars on the Ianding gear control
cannot exceed 0.025 inch.

3-35. Repair.

a. Strip fitting and remove corrosion using an
aluminum oxide cloth (C45). (Do not use ferrous
materials on aluminum.) Not more than 10% of local
thickness can be removed.

b. Remove all burrs and sharp corners created
by damage to the fitting.

c. Clean repaired area with alcoholic phospho-
ric add solution Turco No. 1 (C21), then treat with
alodine coating (C38) and reprime with epoxy poly-
amide primer (C116).

3-36. Installation.

a. Use proper length of bolt and install nuts
when required. Ensure bolts are installed in correct
location. install a washer under the head of each
bolt and under each nut.

b. Appfy a thin bead of sealant (C129) to the
mating surfaces of the fitting and airframe in order
to prevent water from entering the fitting recessed
areaa. After installation, apply a bead of sealant
around the mounting edge of the fittings.
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 figure 3-10

TM55-1520-228-23-1

high landing gear is similar to the standard landing

3-37.   HIGH LANDING GEAR.

3-38.  Description - High Landing Gear. The

gear except that it is constructed of tubing with
increased wall thickness.  The skid tubes are longer
and the crosstubes provide increased height and
stance.  A right and left side step assembly is
mounted on the forward crosstube.

NOTE

When replaclng standard landing
gear with high Iandng gear, the air-
craft must be weighed and the weight
and balance record updated.

3-39. Cleaning - High Landing Gear. Refer to
paragraph 1-18 and TM 55-1500-333-24 for clean-
i n g  p r o c e d u r e s .

a. Raise helicopterapproximately 1.000 inch
and level helicopter on jack, so that landing gear is
relieved of weight. Refer to paragraph 1-38 and
142.

b. Determine center of either crosstube by mea-
surementbetween bearing straps. Drop a plumb
line from center of crosstube to ground (figure 3-1).

c.  Measure from plumb line to center of each
stud at crosstube attchment point. Normal dimen-
sion is 42.000 inches. if any measurement exceeds
43.000 inches from skid center line, replace defec-
t i v e  c r o s s t u b e .

d. Inspect crosstube for scratches, nicks, and
dents.

NOTE

(2) Longitudinal scratches and nicks of any
Iength that exceed 0.095 inch depth may be pol-
ished out to the limits shown in figure 3-10.

e. Inspect skid tubes for scratches, nicks, and

(2) Scratches, scuffs, and nicks running lon-
gitudinally may be of any length but are not to
exceed 0.050 inch in depth.

(3) Smooth dents are not to exceed 0.250
inch depth and 1.000 inch diameter.

(4) Corrosion damage is not to exceed 0.050
inch depth over an area greater than, 1/4 the tube
circumference by 3.000 inches in length.

f.

NOTE

Scratches, nicks, and dents of any
depth and length aft of the aft cross-
tube saddle and In the curved portion
forward of the forward crosstube
saddle are considered negiigibie, but
holes shouid be plugged to prevent
water entrapment.

Inspect skid shoes for wear, damage, and
security.

g. Inspect tow rings for security and damage.

h. Inspect ground handing trucks attachment
fittings for security.

i. Inspect crosstube strap rubber cushions for
cracks, deterioration, and embrittfement. This type
of deficiency is cause for cushion replacement. To
bond replacement cushion use adhesive (C9).
inspect for fuselage skid on skid crosstubes. Some
shift is acceptable except when clearance between
crosstube rivet rows and airframe is 0.010 inch or
less.

j. Inspect saddle for loose rivets and cracks.
Replace rivets if loose and replace skid tubs if
saddle is cracked.

3-41. Removal - High Landing Gear.

a. Raise helicopter to aiiow removal of Ianding
gear from heiicopter. Refer to paragraphs 1-38 and
1-42.

b. Remove bolts and washers from each strap
assembly securing the crosstubes to the bottom of
the helicopter.

c. Remove the four cap assemblies and identify
the strap according to original location.

NOTE

Additional raising of helicopter may
be required to aiiow removai of the
ianding gear from the helicopter.

3-42. Repair - High Landing Gear. Refer to
paragraph 3-48,3-87, and TM 1-1500-204-23 for
repair procedures.
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3-43. Installation - High Landing Gear.

NOTE

NOTE

Whenever replacing fitting assembiy
apply a bead of sealant (C129) to the

Remove paint at mounting points to
mounting edges after installation.

ensure good electrical grounding. b. install four cap assemblies at correct loca-
tions. Refer to paragraph 3-61.

a. Position landing gear and carefully lower heli-
copter to seat at four mounting points of structural

c. Install inboard and outboard stepson forward

beams (fitting assemblies) on bearing straps of
crosstube. Refer to figure 3-11.

crosstubes. Make sure that the fitting assemblies d. Lower helicopter and remove hoist and
are centered between the rivets on the crosstubes. shackle.
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NOTE: All dimensions are in inches.

206052-29

Figure 3-10. High Landing Gear Crosstube Inspection Limits
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Figure 3-11.  High Landing Gear Step, Skid Shoe, and Ballast Installation (Sheet 1 of 2)
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206052-30-2

Figure 3-11. High Landing Gear Step, Skid Shoe, and Ballast Installation (Sheet 2)

3-44. SKID TUBES — HIGH LANDING
GEAR.

3-45. Description — Skid Tubes — High Landing
Gear. The skid tubes of the high landing gear system
are longer than the standard landing gear system and
are equipped with only two shoes on each skid tube.

3-46. Inspection — Skid Tubes — High Landing
Gear. Refer to paragraph 3-40 for inspection of skid
tubes.

3-47. Removal/Disassembly — Skid Tubas — High
Landing Gear.

a. Raise helicopter so that skid tubes may be re-
moved. Refer to paragraphs 1-38 and 1-42 (if appli-
cable).

b. Remove bolts and washers at saddles of skid
tubes.

c. Pull end of skid tubes from sockets of saddles
(figure 3-4).

3-48. Inspection — Acceptance/Rejection Criteria
- Skid Tubes — High Landing Gear (Figure 3-13).

a. Negligible damage

(1) Circumferential scratches and nicks in the skid
tubes not to exceed a depth of 0.050 inch and an arc of
90 degrees.

(2) Scratches, scuffs, nicks longitudinally in the
skid tuba may be of any length but not to exceed a
depth of 0.050 inch.

(3) Smooth dents in the skid tubes which do not
exceed 0.250 inch in depth and 1.000 inch in diameter.

(4) Corrosion damage not exceeding 0.050 inch
deep over an area not exceeding 1/4 the circumference
by 3.000 inches in length.

(5) Scratches, dents, and nicks of any depth and
length in the curved portion only of the tube forward of
the forward crosstube saddle.
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b. Reparable damage

(1) Scratches.  scuf fs  and n icks exceeding
0.050 inch deep may be repaired by patching.

(2) Smooth or sharp dents exceeding 1 . 0 0 0
inch diameter and/or 0.250 inch depth, but not to
exceed 2.000 inches in diameter maybe repaired by
patching.

(3) Holes in the skid tubes up to a diameter of
2.000 inches through one surface of the tube only
may be repaired by patching.

(4) Scratches. dents, and holes in excess of the
2.000 inch limit may be repaired by splicing in a new
section of tubing

b. To repair by insertion, proceed as follows:

NOTE

Dents and holes on either top or bottom
sides of skid tube, which are greater than
two inches across in any direction shall
be repaired by inserting a splice of new
tubing. Such repairs are restricted to
areas shown in figure 3-13.

(1) Cut out damaged portion of skid tube with
metal saw.

(2) Fabricate an insert of required length from
t u b e  o f  0 . 1 5 6  i n c h  w a l l  t h i c k n e s s  o r  f r o m
unserviceable tube as shown in figure 3-6.

c. Damage requiring replacement
(3) Fabricate splice plates as follows:

(1) Damage to the. skid tube in excess of the
reparable limits necessitates replacement,

(2) Damage to the skid tube within the 3.000
inches of the crosstubes saddles and in excess of the
negligible limits necessitates replacement.

(3) Dent limits are the same as those specified
for nicks and scratches in figure 3-10. No sharp dents
are permitted.

3-49. Repair — Skid Tubes — High Landing Gear.

a. To repair by patching proceed as follows:

(1) Pol ish out  scratches,  t r im and smooth
holes.

(2 )  F a b r i c a t e  a  p a t c h  f r o m  0 . 1 5 6  i n c h
aluminum alloy sheet, or unserviceable skid tube of
required side (figure 3-5).

(3) Lay out rivet hole pattern and form patch to
fit contour of skid tube.

(4) Secure clamp patch in place on skid tube
and drill rivet holes using a number 10 drill.

(5) Deburr and rivet patch in place using 3/16
inch diameter blind type rivets,

(6) Apply primer (C117) and lacquer (C88) in
accordance with TM 55-1500-345-23.

(a) Cut four plates to required dimensions as
shown in figure 3-6 from sheet stock 0.156 inch thick
or use material salvaged from unserviceable tube.

(b) Form two plates to fit the outside diameter
of skid tube and two plates to fit inside diameter of
tube.

(4) Apply a coat of ’sealing compound (C131) to
plates and tube

(5) Layout rivet hole pattern on upper splice
plates and lower side of tube.

(6) Mainta in ing proper  a l ignment ,  secure ly
clamp splice plates and tubes together.

(7) Drill rivet holes in plates and tubes with a
number 10 drill. Countersink lower holes with a 100-
degree countersink. Deburr and install 3/16 inch
diameter blind rivets in upper half of splice and 3/16
inch diameter flush rivets in lower half.

(8) Apply touchup coat of primer (C117) and
acrylic lacquer (C88) in accordance with TM 55-
1500-345-23.

3-50. Installation/Reassembly — Skid Tubes —
High Landing Gear.

a. Insert ends of skid tubes into sockets of saddles
(figure 3-4).
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b. install screws at saddles of skid tubes. In the
event it is impossible to align all the holes, position the
assemblies in the most advantageous position. These
skid tube saddle holes which do not align may be
elongated (use rat-tail file) to provide for bolt installa-
tion. Maximum elongation permitted is 0.090 inch. Hole
diameter shall not exceed 0.408 inch.

c. Lower helicopter and remove jacks. Refer to para-
graphs 1-38 and 1-42 (if applicable).

WARNING

Ballast weights must be installed in skid
tubes prior to operation of helicopter.

d. If ballast weights are not installed, proceed
follows:

(1) Remove cap (16, figure 3-11).

as

(2) Drill mounting holes in skid tube (7) and bal-
last weight (12), refer to figure 3-11 for dimensions.

(3) Install ballast weights (12), screws (13), wash-
ers (14), and nut (15).

(4) Install cap (16) using Mind rivets.

NOTE

If helicopter has not been weighed with
high landing gear and ballast weights in-
stalled, it must be accomplished prior to
operation.

3-51. SKID SHOE ASSEMBLY — HIGH
LANDING GEAR

3-52. Description — Skid Shoe Assembly — High
Landing Gear. The skid shoe assemblies of the high
landing gear are located on the bottom of each skid
tube one long shoe on front and one short shoe on the
aft section of each skid tube. Refer to figure 3-11.

3-53. lnspection — Skid Shoe Assembly — High
Landing Gear. Refer to paragraph 3-40 for inspection
of skid shoes.

TM 55-1520-228-23-1

3-54. Removal — Skid Shoe Assembly — High
Landing Gear.

a. Raise helicopter so that the skid shoe assembly
may be removed. Refer to paragraphs 1-38 and 1-42.

b. Remove screws securing each skid shoe to the
skid shoes and remove shoes.

3-55. Repair — Skid Shoe Assembly — High Land-
ing Gear (AVIM).

a. Minor nicks, dents, and scratches that do not ex-
ceed 0.010 inch in depth are considered negligible.

b. Damage to skid shoes in excess of the above
negligible limits may be repaired by hot reforming, re-
shaping, or welding as follows: (Refer to figure 3-14.)

(1) Excessive dents in attaching skid shoe tab
may be hot reformed or reshaped provided dents do not
exist within a minimum distance of 2.000 inches of any
borium weld bends.

CAUTION

Prior  to any welding repair, remove the
skid shoe from skid tube to avoid dam-
age to the aluminum skid tuba from ex-
cessive heat.

(2) Remove necessary hardware and detach skid
shoe from skid tube.

(3) Elongated holes in attaching tabs of shoe may
be repaired as follows:

(a) Fabricate an appropriate circular or elongated
doubler of 4130 steel, 0.050 inch thickness, normalized
per MIL-S-18729, as shown on figure 3-14, detail C.

(b) On all repairs requiring welding the cadmium
plating should be removed from both surfaces prior to
welding.

(c) Secure doubler to shoe tabby welding (arc or
gas method), Specification MIL-W-8611, around entire
periphery of doubler.
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(4) Severely damaged shoe tabs may be repaired
or replaced as follows: Refer to details A and B, figure
3-14.

(a) Cut off damaged tab parallel to skid tube,
or, if damaged tab can be straightened, reshape to
original configuration.

(b) If damaged tab has been cut from shoe,
fabricate a similar tab from normalized 4130 steel, speci-
fication MlL-S-18729, 0.050 inch thickness. Butt weld,
specification MIL-W-8611, fabricated tab along cut line
of shoe, Grind weld smooth on side adjacent to skid
tube.

(c) If damaged tab has been reshaped to origi-
nal configuration, fabricate a doubler from same mate-
rial in preceding step b. Position doubler over existing
tab and weld all around contact area of doubler and
shoe. Refer to figure 3-14, detail C.

3-56. Assembly - Skid Shoe Assembly - High
Landing Gear.

a. Install screws to secure each skid shoe to the skid
tube.

b. Lower helicopter and remove jacks. Refer to para-
graphs 1-38 and/or 1-42 (if applicable).

3-57 .  CROSSTUBE SUPPORTS.

3-58. Crosstube supports (figure 3-12) Description.
The crosstube is attached to the fuselage by four sup-
ports, two on each crosstube. The forward supports are
a rigid type, the aft supports are spring loaded to re-
duce vibration during flight. The aft support is shown at
figure 3-12.

3-59. Crosstube Supports - Removal.

a. Remove two bolts and two washers (3) securing
crosstube support to fitting (5).

b. Remove support (2) from aircraft.

3-60. Crosstube Supports - Inspection and Re-
pair.

a. Inspect both fore and aft supports for nicks and
damage.

b. If there is any doubt concerning the serviceability
of the aft support, disassemble the support and replace
all four springs.

c. Install washer between spring and two halves of
support as necessary to ensure that strap is a snug fit
on the crosstube. Spring dimension with support as-
sembled should be 0.500 to 0.560 inches (refer to
figure 3-12). Install cotter pins on the completion of
assembly.

3-61. Crosstube Supports - Installation.

a. Position strap over crosstube ensuring even con-
tact between strap and crosstube.

b. Install two bolts and two washers at each location.

3 - 6 2 .  C R O S S T U B E S  -  H I G H  L A N D I N G
.

3-63. Description - Crosstubes - High Landing
Gear. The landing gear system is constructed of two
tubular curved aluminum alloy crosstubes with increased
wall thickness. The crosstube provides increased height
and stance and right and left side step assemblies are
mounted on the forward crosstube.

3-64. Inspection - Crosstubes - High Landing
Gear. Refer to paragraph 3-40.

3-65. Acceptance/Rejection Criteria - Crosstubes
- High Landing Gear.

a. Remove high landing gear in accordance with
paragraph 3-41.

b. To separate skids from crosstubes proceed as
follows:

(1) Remove bolts and washers at saddIes of
crosstubes.

(2) Pull ends of crosstubes from sockets of
saddles.

3-67. Repair - Crosstubes - High Landing Gear.
The only repair permitted for a crosstube is to polish
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Figure 3-12. Aft Crosstube Support Assembly
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Figure 3-13. High Landing Gear Skid Tube Repair Limits

out scratches and nicks that do not exceed the limita-
tions provided in figure 3-10.

3-68. Assembly — Cross Tubes — High Landing
Gear.

a. Assemble crosstubes and skids as follows:

(1) Insert ends of crosstubes into sockets of
saddles (figure 3-4).

(2) Install high landing gear system in accordance
with paragraph 3-43.

3-69. INTERCHANGE OF STANDARD
GEAR WITH HIGH LANDING GEAR.

a. The purpose of the following instructions is to
provide interchangeability of a standard gear with a
high clearance skid gear.

QUANTITY PART NUMBER NOMENCLATURE

1 206-706-129-1 Kit, high gear
tubular skid
consisting of:

2 206-050-221-7 Support assembly

2 206-052-105-13 Strap assembly

1 206-052-108-13 Landing gear
assembly

4 AN960PD416 Washer

4 NAS1304-13 Bolt

b. To perform a skid interchange the following items
are required.
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Figure 3-14. Repair of landing Gear Skid Tube Shoes
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c. Prepare the helicopter for safe ground mainte-
nance. Refer to paragraphs 1-38 and 1-42 and proceed
as follows:

(1) Remove the existing standard landing gear as
outlined in paragraph 3-6. Identify the removed gear
assembly and aft crosstube attaching hardware for origi-
nal installation location and helicopter serial number.
Except for the forward crosstube strap assemblies and
the helicopter tow rings, retain all removed items in a
preserved condition for future reinstallation.

(2) Remove tow rings attached to the forward
ends of the standard gear skid tubes. Retain hardware.

(3) Using retained hardware, install tow rings on
the forward ends of the high gear skid tubes.

(4) Raise helicopter as necessary to allow instal-
lation of high skid gear.

(5) Place high skid gear in position and lower
helicopter onto skid gear.

(6) Secure forward crosstube with strap assem-
blies and hardware previously removed.

(7) Secure aft crosstube with two support assem-
blies, two restraining strap assemblies, four bolts, and
four washers. Refer to figure 3-15.

(8) Return helicopter to flight configuration.

d. The installation of the high landing gear system in
place of the standard landing gear system affects the
helicopter basic weight and balance as follows:

Weight change - +63.500 pounds

Moment arm - 73.700 inches

Moment/100 - 46.800 inch-pounds

e. Accomplish chart C entry (DD Form 365C, Basic
Weight and Balance Record) to reflect the helicopter
basic weight change resulting from the landing gear
interchange. Refer to TM 55-405-9.

NOTE

Accomplishment of DA Form 2408-5 is
not required for skid gear interchange
action as this change only concerns the
use of special purpose equipment.

f. Interchanging a high landing gear with a standard
landing gear may be accomplished by reversing the
preceding installation instructions and making the nec-
essary DD Form 365C entries to reflect new basic
weight change.

Figure 3-15. High Gear Interchange with Standard Gear
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3-70. GROUND HANDLING TRUCKS.

3-71. Description - Ground Handling Trucks.
The ground handling trucks, installed for towing the
aircraft, consist of dual wheels, support, and a
retract/extend lever for positioning the assembly
manually (figure 3-16).

3-72. Removal - Ground Handling Trucks.

a. Release extend/retract lock and retract
wheels. Refer to figure 3-16.

b. Release installation lock and slide wheel
assembly aft.

TM 55-1520-228-23-1

3-73. Installation - Ground Handling Trucks.

a. With the wheel assembly retracted, place the
assembly over the skid tube,

b. Align the wheel assembly mounting hole with
the skid tube fitting arms and slide forward so that
arms engage holes. Slide full forward so that
installation lock engages the skid tube fitting. Ensure
lock is engaged.

c. Inflate ground handling truck tires to 90 psi.

Figure 3-16. Ground Handling Trucks

3-73.1 HANDLE - JACK ASSEMBLY,
GROUND HANDLING.

3-73.2 Description - Jack Assembly. The jack
assembly or actuating handle is used in conjunction
with the ground handling trucks for raising helicopter
after installation of truck assemblies.

For
jack

NOTE

helicopters equipped with ATAS the
assembly or handle must be reworked

in order to clear the launcher assembly
when using ground handling trucks.

3-73.3 REWORK - HANDLE, JACK AS-
SEMBLY  

Using existing actuating handle rework per figure 3-
16.1 Figure 3-16.1 Rework Jack Assembly
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SECTION Il. SKIDS AND STRUTS

(Not applicable)

SECTION Ill. FLOAT LANDING GEAR SYSTEM

3-74. FLOAT LANDING GEAR.

3-75. Description — Float Landing Gear. T h e
float landing gear system consists of two streamlined
multi-cell, inflatable floats, f loat support tubes,
crosstubes, and necessary fittings required to equip
the helicopter for water landings. A triangular plate is
mounted on the tail skid for controllability purposes
and to protect the tail rotor in the event of a tail low
landing on the water. Floats can only be installed after
compliance with MWO 55-1520-228-30-21.

3-76. Cleaning — Float Landing Gear. Refer to
paragraph 1-18 for general helicopter cleaning,

3-77. Inspection — Float Landing Gear.

a. Inspect floats daily when in use to ensure
inflation pressure of 1-1/2 psi is maintained.

b. Inspect support tubes and crosstubes for
mechanical damage and corrosion. Damage must not
exceed 10% of the tube wall thickness after cleanup.
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c. Inspect fIoats periodicalIy for cuts, tears,
security, and deterioration.

3-78. Removal — Float Landing Gear.

a. Support helicopter with hoist, but do not raise.

b. Remove bolts and washers at straps that attach
crosstubes to fuselage.

c. Disconnect electrical connector from bottom of
fuselage and install protective cap from dummy
connector.

d.

3-79.

a.

Raise helicopter off landing gear.

Disassembly – Float Landing Gear.

Remove nuts (22, figure 3-17) and washers
(23) that connect forward crosstube and aft crosstube
to float support tubes (15 and 16) (view B-B). Remove
straps (18 and 30). Remove crosstubes (6 and 5).
Remove U-bolt (20). Remove blocks (19 and 29).

b. Remove clamps, screws, washers, and nuts
(21) that secure step to float support tubes (15).
Remove four steps from float. (Figure 3-17, view C-C.)

3-80. Repair — Float Landing Gear.

a. Repair minor holes (pin holes) in floats as
follows:

(1)

(2)
(C22).

(3)

(4)

Deflate float.

Clean surface to be repaired with naphtha

Coat surface with urethane adhesive (C20).

Cover adhesive with teflon tape (C144)
smooth out all air bubbles, and tape (C143) teflon tape
to hold in place until adhesive is cured.

(6) Cure at room temperature for 24 hours.

(6) Remove tape and teflon tape (C144).

b. Repair major damage (cuts and large holes) in
floats as follows:

(1) Cut patch from urethane impregnated nylon
one to two inches longer than hole to be repaired.

TM 55-1520-228-23-1

(2) Clean area of float to be patched and mating
surface of patch with naphtha (C22).

(3) Apply urethane adhesive (C20) to both
surfaces, then place bond surfaces together with firm
pressure. Smooth out all air bubbles.

(4) Cure for 24 hours at room temperature with
patch heId firmly in place.

(5) Remove pressure and clean off excess
adhesive with naphtha (C22).

3-81. Assembly – Float Landing Gear.

NOTE

The following steps are typical and are to
be accomplished on both floats at the
same time.

a. Spread float bag flat with filler valves (17,
figure 3-17) upright.

b.

NOTE

Partially inflate floats to facilitate
assembly of float landing gear.

Insert one tube (15) into inboard boots and
straps on top of float.

c. Insert one tube (15) into outboard boots and
straps on top of float.

d. Attach one tube (16) to center straps on top of
float (figure 3-17).

NOTE

Install block (19) with sealant (C129)
between both block and support tube
and block and crosstube.

e. Insert pins on three blocks (19) into forward
holes in support tubes (15 and 16) as shown in figure
3-17, view B-B.

f. Place six U-bolts (20) around support tubes (15
and 16), two in each block.

g. Place forward crosstube (6) on blocks (19). Pins
in blocks must engage holes in crosstube. (Figure
3-17, view B-B.)
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Figure 3-17. Float Landing Gear (Sheet 2)
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Figure 3-17. Float Landing Gear (Sheet 3)
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h. Attach support tubes (15 and 16) to crosstube n. Install aft step (12) as follows:

(6) as follows:
(1) Slip two clamps (21) over each support tube

(1) Place s ix  s t rap assembl ies  (18)  over (15) at slots on float between crosstube (6) and

crosstube (6), two on each block to engage U-bolts crosstube (5).
(20).

(2) Attach clamps (21) to aft step (12) with four
(2) Install 12 washers (23) and 12 nuts (22). screws, washers, and nuts.

o. Inflate float as follows:
NOTE

Tighten nuts (22) only enough to engage
pins on blocks in holes in support tubes
and crosstube. Final tightening will be
accomplished when both crosstubes
have been positioned on floats.

NOTE

Install block (29) with sealant (C129)
between both block and support tube
and block and crosstube.

(1) Unfasten flaps over float filler valves (17,
figure 3-17), Thread fittings of float inflation tool (T10)
onto float valves and tighten. Loosen knurled nuts on
compartment valves.

(2) Open valve slightly in pressure line and
inflate f loats slowly to 1-1/2 psi then shut off
pressure valve. Do not inflate quickly and do not over
inflate.

(3) Tighten knur led nuts  on compar tment
valves, disconnect pressure and filler lines. Fasten
flaps over compartment valves,

i. Insert pins on three blocks (29) into aft holes in
support tubes (15 and 16) as shown in figure 3-17, 3-82. Installation — Float Landing Gear.
view B-B.

a. A c c o m p l i s h  t h e  f o l l o w i n g  f o r  i n i t i a l
j. Place six U-bolts (20) around support tubes (15 installation.

and 16), two in each block.
(1) Remove skid type landing gear.

k. Place aft crosstube (5) on blocks (29). Pins in
blocks must engage holes in crosstube (figure 3-17, (2) Retain forward crosstube strap assemblies
view B-B). and hardware for installation on float landing gear.

l. Attach support tubes (15 and 16) to crosstube
(5) as follows:

(1) Place s ix  s t rap assembl ies  (30)  over
crosstube (5), two on each block to engage U-bolts
(20).

(2) Install 12 washers (23) and 12 nuts (22).

(3) Torque all  nuts (22) 15 TO 20 lNCH-
POUNDS plus tare torque.

m. Install forward step (10) as follows:

(1) SIip two clamps (21) over each support tube
(15) at slots on float just forward of crosstube (6).

(2) Attach clamps (21) to forward step (10) with
four screws, washers, and nuts.

(3) Remove two existing aft crosstube support
fittings, Retain hardware for installation on float
landing gear.

NOTE

Identify and save aft crosstube support
fittings for reinstallation of skid type
landing gear.

(4) Install two aft crosstube support fittings (25,
figure 3-17) with existing hardware.

(5) Temporari ly remove two existing forward
crosstube support fittings (3) from fuselage.

(6) Install spacer (7) at fuselage right side
support fitting location with two washers and two
bolts (8) and existing aft two washers, bolts, and nuts
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(32). The position of the two existing bolts must be
reversed so that heads of bolts are in cabin interior.

(7) Reinstall two existing support fittings (3) on
spacers (7 and 24) with eight washers and eight bolts
(8).

b. Position fIoat landing gear under helicopter.

c. Carefully lower helicopter to seat support
fittings (3 and 25) on the bearing straps on crosstubes
(5 and 6).

d. Attach aft crosstube (5) to support fittings (25)
with two straps (4), four washers, and four bolts (31).

e. Attach forward crosstube (6) to support fittings
(3) with existing straps and hardware.

f. Remove protect ive cap f rom
connector on bottom of fuselage and
dummy connector.

electrical
install on

g. Connect electrical connector on forward
crosstube to electrical connector on bottom of
fuselage.

NOTE

Pressure test floats daily when in use to
ensure 1-1/2 psi inflation is maintained.

h. Install plate assembly (1) on tail skid (27) with
two screws, four washers, and two nuts (28).

NOTE

Mounting holes are to be drilled in the tail
skid as shown in figure 3-17, for initial
installation of plate assembly (1).

i. Apply a bead of sealant (C129) to the mounting
edges of each support fitting after installation.

SECTION IV. BRAKES

(Not applicable)

SECTION V. SKIS

(Data not available)
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CHAPTER 4

POWER PLANT

4-1. GENERAL.

This chapter provides maintenance instructions for
power plant related systems. This includes air
induction, exhaust, cooling, oil, accessories,
troubleshooting, power controls, rigging of the
engine controls, engine replacement and build-up. It
does not contain maintenance instructions for the
engine itself. Maintenance instructions for T63-A-
700 engine are contained in TM 55-2840-231-23 

SECTION I.

4-2. POWER PLANT.

4-3. Description — Power Plant.  The helicopter
is equipped with a T63-A-700 gas turbine engine
(figure 4-1). The engine is designed for low fuel
consumption, light weight, minimum size, maximum
reliability, and ease of maintenance. The engine is
installed aft of the mast and passenger compartment.
A two-stage helical and spur gear set is used to
reduce rotational speed from 36,000 rpm at the
power turbine to 6180 rpm at the output drive spline.
The engine cowl aft of the engine air inlet is
removable as a single unit or the hinged section the
length of the engine on either side may be opened
individually. The aft fairing covers the engine oil
cooler, provides tail rotor drive shaft access and
provides an area for entrance air.

NOTE

When removing the inlet fairings, the
addition of one washer is required under
the upper forward fastener of the left and
right fairing to attain adequate locking
tension. Other hardware must be
reinstalled in nut plates with additional
washers to prevent bottoming in
threads.

4-4. Description — Power Plant.  The OH-58C
helicopter is equipped with an Allison T63-A-720 gas
turbine engine rated at 420 horsepower (figure 4-1 as

and the T63-A-720 engine in TM-55-2840-241 -23

NOTE

Maintenance procedures for both
engines are identical except when noted
 OH-58A (T63-A-700) .   OH-58C
(T63-A-720) and OH-58A with T63-A-720
engine installed after MWO 55-1520-228-
50-.6 is applied.

POWER PLANT

modified by figure 4-2). The engine is derated to 317
(five minute limit) and 270 (continuous) horsepower
incurring compatibi l i ty with the main rotor
transmission. The engine is an improved version of
the basic engine, The engine incorporates a new
bellmouth, new external hoses and tube assemblies,
and new cowl side panels. The upper cowl, anti-icing
control, firewall, electrical wiring installation, engine
pan have been modified. The engine oil cooler is
unchanged, the oil tank contains a different top plate
and fittings, oil cooler blower and duct have been
replaced, and supporting structure modified.

4-5. Cleaning — Power Plant.

Any water, other then minute quantities,
must be removed from the plenum
chamber if known freezing conditions
exist or are expected. Helicopters
equipped with an engine cleaning kit
must be inspected through the plexiglass
windows on each side of the cowling,
Look at bottom of chamber and guide
vanes. Occasionally it will be necessary
to remove the cowling to clear the
plenum.

Helicopters serial number 71-20340 and subsequent
have engine cleaning provision incorporated in the
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particle separator. This consists of a bellmouth spray
fitting (5, figure 4-4), tube assembly (2), and attaching
hardware. The cleaning solution input fitting (3) is
easily accessible through the induction fairing left
side access door (6, figure 2-2). A cap (4, figure 4-4) is
instaI led on the input  f i t t ing (3)  and must  be
reinstalled after each cleaning operation. This
installation permits cleaning solution to be force fed
from outside the helicopter, through the bellmouth
spray fitting (5) into the engine bellmouth, without
having to remove the induction fairing. Refer to TM
55-2840-231-23  ,  o r  TM 55-2840-241-23 for
engine cleaning procedure.

4 - 6 .  O p e r a t i o n a l  C h e c k s  —  P o w e r  P l a n t .
Operational check of the power plant is performed as
outl ined in TM 55-2840-231-23  , TM 55-2840-
241-23  a f ter  power p lant  is  insta l led on the
helicopter. Refer to TM 55-1520-228-10 and TM
5 5 - 1 5 0 0 - 3 2 8 - 2 5  f o r  a p p l i c a b l e  m a i n t e n a n c e
operational checks.

4-7. BUILDUP – POWER PLANT.

4-8. Inspection — Buildup — Power Plant.

a. Inspect hose assemblies and replace if any of
the following conditions exist: plies have separated,
excessive cold flow, chafing, or if hose is hard and
inflexible. Make sure hoses and lines are properly
supported and clamps are secure. Discard and
replace packings and gaskets at al l  points of
installation requiring packings and gaskets.

b. I f  e n g i n e  r e p l a c e m e n t  i s  c a u s e d  b y  a n
accessory gearbox or bearing failure, etc., and metal
contamination of the engine lubrication system is
suspected, the following shall be accomplished:

NOTE

Do not confuse AOAP laboratory high
wear concentration of iron, magnesium,
etc., (measured in parts per million) as
being metal chip contamination or metal
particle contamination.

Figure 4-1. Engine Installation (Sheet 1 of 5)
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Figure 4-1. Engine Installation (Sheet 2).
Change 17 4-3
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Figure 4-1. Engine Installation (Sheet 3)
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Figure 4-1. Engine Installation (Sheet 4)
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1. Exhaust Stack
2. Exhaust Clamp
3. Engine Torque Pressure Hose
4. Freewheeling Assembly and Freewheeling

Oil Return Hose
5. After Filter Sense Hose, Union and Packing
6. Before Filter Sense Hose, Reducer and

Packing
7. Fuel Filter Bypass Warning Switch (ref) and

Fuel Pump (ref)
8. Fuel Purge Line
9. Engine Fuel Inlet Hose, Fitting and Packing

10. Engine Oil Inlet Hose, Fitting and Packing
11. Engine Oil Outlet Hose, Fitting and Packing
12. Engine Oil Pressure Hose
13. Accessory Drive Vent Hose, Fitting and

Packing
14. Oil Tank Vent Hose, Fitting and Packing
16. Combustion Chamber Drain Hose
16. Accumulator Kit
17. Freewheeling Oil Supply Hose
18. Aft Engine Mount Leg
19. Exhaust Collector Drain Tube
20. Heat Shield Drain Tube
21. Fuel Pump Seal Drain Tube Union and

Packing
22. Bellmouth
23. Anti-Icing Control Actuator
24. Stop Screw
25. Governor Shaft Stop Arm
26. Bolt
27. Screw
28. Control Bypas Return Port
29. Pump Discharge Port
30. Lockwire

31. Fuel Filter Bowl
32. Restrictor and Packing
33. Clip
34. Fitting, Engine Mount
35. Restrictor and Packing
36. Restrictor
37. Starter-Generator
38. Cooling Duct — Starter/Generator
39. Tachometer — Generators
40. Combustion Chamber Drain Tube
41. Screw and Washer (5 each)
42. Bleed Air Line
43. Fitting and Gasket
44. Bleed Air Line
45. Fitting and Gasket
46. Bleed Air Line
47. Clamp
48. Clamp
49. Fitting at Firewall
50. Mounting Pad — Starter/Generator
51. Governor Control Arm
52. Bleed Air Fitting
53. Nut
54. Washer
55. Cotter Pin
56. Bolt
57. Washer
58. Washer
59. Nut
60. Seal

Figure 4-1.  Engine Installation (Sheet 5)

(1) Replace oil cooler.

(2) Remove and clean engine oil reservoir.

(3) Remove and clean or replace oil lines.

4-9. Buildup — Engine Assembly.

a. Install fuel control level on fuel control shaft.

b. Install accumulator (16, figure 4-1) A .

c. Install governor control arm (51), bolt (26), and
screw (27) on governor.

NOTE
Some governors recently overhauled may
require the removal of bolt (26) and screw
(27) to obtain 0.010 minimum clearance as
specified in paragraph 4-105; step g.

d. Install starter-generator mounting pad (50) on
engine case with new gasket.

e. Coat tachometer generators (39) drive splines
with grease (C77) and install with new gaskets on front
of engine.

f. Replace single lip seal with double lip seal. For
replacement instructions, refer to paragraph 4-98.

g. Install freewheeling assembly (4). Refer to
paragraph 6-33.

NOTE

Remove caps or plugs from openings
prior to installing the following items.

h. Install drain tubes (19, 20, 21, and 40) and
drain hose (15) to existing fittings on engine.
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Figure 4-1.1.  Engine Installation oil lines after MWO 1-1520-228-50-44
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1. Clamps
2. Accessory Drive Vent Hose
3. Union and Packing
4. Clamps
5. Engine Oil Outlet Hose
6. Engine Oil Inlet Hose
7. Oil Tank Vent Hose
8. Elbow, Nut, and Packing
9. Union and Packing

10. Reducer and Packing

VIEW LOOKING INBOARD RIGHT SIDE

VIEW A-A

206062-111

Figure 4-2. Engine Installation - T 6 3 - A - 7 2 0  
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Do not tighten fittings and gaskets (43
and 45) until bleed air lines (42 and 44)
are lined up and tightened during engine
installation. Use wrench on hex boss of
fitting (43) (or hold boss in soft-jaw vise
i f  f i t t i ng  i s  o ld -s ty le  round  boss
configuration) to prevent application of
torque to f i t t ing weld joint  during
assembly. Refer to figure 4-3.

i. Lubricate new packings with engine lubricating
oil and install on fittings, plug, tube adapter, and tube
nipple. Install plug-in boss of fitting (43) only to the
point that metal-to-metal contact is made between
plug hex face and boss. Install tube adapter and tube
nipple on fitting (43) in same manner. Install fittings,
jamnuts, and gaskets (43 and 45) on engine but do not
tighten jamnuts at this time. Refer to figure 4-3 and
T M  5 5 - 2 8 4 0 - 2 3 1 - 2 3   ,  T M  5 5 - 2 8 4 0 - 2 4 1 - 2 3  

j. Install freewheeling oil supply hose (17, figure
4-1) to existing fitting on freewheeling assembly and
secure hose to spare engine pad with clamp.

k. Install packing and fitting (13) on engine. Install
hose to f i t t ing (13). 

l. Insta l l  un ion and
engine accessory case.
hose (2) to union. 

packing (3, figure 4-2) on
Install accessory drive vent

m. Install packing and restrictor (32, figure 4-1)
on engine. Install hose (12) to restrictor (32).

n. Install packings and fittings (14, 11, and 10) on
engine.

(1) Torque fi t t ing (14) to engine, 55 TO 80
INCH-POUNDS.

(2) Torque fittings (10 and 11) to engine, 75 TO
110 INCH-POUNDS.

o. Install hoses on fittings (14, 11, and 10).

(1) Torque hose to f i t t ing (14), 80 TO 120
INCH-POUNDS.

(2) Torque hoses to fittings (10 and 11), 150 TO
200 INCH-POUNDS.

p. Install elbow, nut, and packing (8, figure 4-2),
union and packing (9), and reducer and packing (10) to
engine.

q. Install hoses (5, 6, and 7) to elbow (8), union (9),
and reducer (10). Route hoses along right side of
engine and secure with clamps, screws, washers,
and nuts (1 and 4).

r. Install packing and union (21, f igure 4-1),
packing and fitting (9) on fuel pump. Install packing
and reducer (6) in the before filter port, packing and
union (5) in the after filter port. Install hoses (5, 6, and
9) and tube (21) to fuel pump fittings.

s. Install packing and restrictor (35) on engine.
Install hose (3) to restrictor (35).

t. Install autorelight components from removed
engine on replacement engine as follows:

Ensure that the exciter assembly is the
correct type for engine.

(1) I f  rep lacement  engine does not  have
gearbox cover assembly modified around studs used
to mount the tube assembly and the control mount
bracket, perform the following steps. If cover has
been modified proceed with step t.(2).

(a) Locate second and fourth studs to left of
gearbox magnetic plug, when viewed from rear,
Leave nut and washer on to protect stud threads.

Use extreme care to prevent damage to
studs.

NOTE

Remove clamp securing fuel and oil lines
as necessary to facilitate installation.

(b) Using a hand held power grinder or file,
remove outer lip of spot face until flush with washer
to form a slot. This is necessary to provide a flat
surface for installation of control box bracket.

4-8



TM 55-1520-228-23-1

Figure 4-3.  Bleed Air Installation
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(LOOKING INBOARD FROM LEFT SIDE)

1. Particle Separator
2. Tube Assembly
3. Input Fitting
4. Cap
5. Spray Fitting

Figure 4-4. Engine Cleaning Provision

4-10
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(c) Touch up reworked areas with primer
(C118).

(2) Remove two nuts from gearbox studs.
Leave washers in place for bracket. Remove one nut
from fuel pump mount pad.

(3) Install control assembly on gearbox, using
two reworked stud locations and bottom fuel pump mount
stud as bracket mount points. Install two gearbox nuts,
and torque 35 TO 40 INCH-POUNDS. Install fuel pump
mount nut and torque 70 TO 85 INCH-POUNDS.

(4) Install Pc Sense to autorelight control tube
assembly A , hose assembly C . Do not obstruct drain
hole (size 69 drill, plus or minus 3 sizes) predrilled in
lower lateral section (as viewed when installed) of tube.
It is necessary to remove outer edge of spot face to form
a slot for three tube mounting brackets. Use outboart oil
filter housing stud, the top split line stud adjacent to the
end data plate and the third stud to the right of the mag-
netic sump plug. Using a hand-held grinder, file or sharp
knife, remove outer edge below washer height, and
touch up rework area with primer (C118). Install brackets
on top of washers and tighten nuts. (Washer may be
eliminated in the event stud length is inadequate.)

4-10. METAL TUBE ASSEMBLY.
Refer to TM 55-2840-231-23 A , TM 55-2840-241-23
C  for inspection and repair.

4-11. SECOND ACCUMULATOR.

4-12. Description — Second Accumulator. An accu-
mulator and hose assembly are installed in the line be-
tween the power turbine governor pressure port and the
double check valve.

4-13. Inspection — Second Accumulator.

a. Inspect accumulator for leaks and security.

b. Inspect hose assembly for fraying, weather
checking, tears, general deterioration, and security.

4-14. Removal — Second Accumulator.
Refer to TM 55-2840-231-23 A , TM 55-2840-241-23
C .

4-15. Repair/Replacement — Second Accumula-
tor. Refer to TM 55-2840-231-23 A , TM
55-2840-241-23 C .

4-16. Installation — Second Accumulator. Refer to
TM 55-2840-231-23 A , TM 55-2840-241-23 C .

4-17. ENGINE MOUNT FITTINGS.

4-18. Description — Engine Mount Fittings. The en-
gine mount fittings (34, figure 4-1) are installed on the left,
right, and lower engine mount pads.

4-19. Inspection — Engine Mount Fittings. Inspect
engine mount fittings (34, figure 4-1) for cracks and evi-
dence of corrosion. If crack in engine mount fitting is
suspected, refer to TM 1-1520-254-23, Technical Manu-
al Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

4-20. Removal — Engine Mount Fittings. Refer to TM
55-2840-231-23 A , TM 55-2840-241-23 C .

CAUTION

Engine must be supported during removal
of engine mount fittings from an installed
engine.

NOTE
Deleted.

a. Remove anti-ice control actuator (23, figure
4-1). Refer to paragraph 4-52. Install lift tool (T40) on
anti-ice control actuator engine pad. Connect hoist to lift
tool. Apply enough tension to hold engine in place.

CAUTION

Exercise extreme care when removing en-
gine mount legs from engine mount fit-
tings to avoid damage to main driveshaft,
tail rotor driveshaft, and engine mount
legs.

b. Remove cotter pin (55), nut (53), and washer
(54) which secures the engine mount to the engine
mount fitting (34).



 TM 55-1520-228-23

 4-12           Change 30

NOTE
Bolts attaching engine mount to airframe
may need to be loosened to facilitate re-
moval of engine mount from engine mount
fitting.

c. Remove lockwire and the three bolts (56) and
washers (57) which secure the engine mount fitting to the
engine mount pad. Remove fitting.

4-21. Repair — Engine Mount Fittings.

a. Replace cracked mount fittings with like ser-
viceable items.

b. Remove corrosion in accordance with instruc-
tions contained in TM 43-0105.

4-22. Installation — Engine Mount Fittings.

CAUTION

Inspect to assure the correct bolts (56, fig-
ure 4-1) are used to install the engine
mount fitting. Do NOT use engine contain-
er shipping hardware.

a. Install engine mount fitting (34, figure 4-1) on
engine mount pad and secure with three washers (57)
and bolts (56). Torque bolts 100 TO 140 INCH-POUNDS
and lockwire (C96).

b. Attach engine mount to engine mount fitting
(34, figure 4-1), and secure with washer (54) and nut
(53). Torque nut 95 TO 110 INCH-POUNDS and secure
with cotter pin (55). Torque bolts attaching engine mount
to airframe. Refer to paragraph 2-308.

c. Remove hoist and lift tool (T42) from engine.

d. Install anti-ice control actuator on engine. Re-
fer to paragraph 4-52.

4-23. ENGINE ASSEMBLY.

4-24. Description — Engine Assembly. Refer to TM
55-2840-231-23 for information pertaining to the
T63-A-700 engine and TM 55-2840-231-23 for
T63-A-720 engine. For build-up of the assembly, refer to
paragraph 4-7 and to figure 4-1. For installation of electri-
cal cable assemblies on engine assembly, refer to figure
4-5.

4-25. Servicing — Engine Assembly. Procedures for
engine oil system servicing are contained in paragraph
1-8.

4-26. Adjustment — Engine Assembly. Refer to TM
55-2840-231-23 A , TM 55-2840-241-23 C

4-27. Troubleshooting — Engine Assembly. Refer to
TM 55-2840-231-23 A , TM 55-2840-241-23 C .

4-28. Maintenance Precautions — Engine Assem-
bly.

a. Use extreme caution to prevent dirt and foreign
objects from entering the engine. Place temporary cov-
ers on all exposed openings. All open hoses and tubing
shall be protected with plastic or metal caps. If suitable
caps are not available, use commercial grade aluminum
foil crimped to fit the particular opening.

WARNING

Lubricating oil may cause a skin rash if
prolonged contact is allowed. Use solvent
in well-ventilated area. Do not inhale va-
pors, or allow to come in contact with skin,
eyes, or clothing. Observe proper fire pre-
vention rules.

CAUTION

Do not use tape to seal fuel or oil open-
ings. Tape adhesive is soluble in fuel or oil
and can cause contamination.

b. Apply lubricating oil (C101) as required to as-
sist in removal of parts during disassembly. On parts to
be installed, remove all traces of oil with drycleaning
solvent (C62).

c. Protect engine from dust and inclement weath-
er. If practical, perform engine maintenance in closed
areas.

WARNING

The ignition unit contains a very small
amount of radioactive material (Cesium-
Barium 137) and normally requires no
handling precautions. However, severely
damaged units that have been broken
open must be handled with forceps or
gloves, and disposed of in accordance
with AR 755-15 and TB 55-1500-314-25.

d. Before removing engine components, discon-
nect the electrical cable assembly at the
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Figure 4-5. Instillation of Electrical Cable Assembly Engine
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ignition unit and ground the ignition leads. Refer to
figure 4-5.

e. Discard used Iockwire, preformed packings, cotter
pins, gaskets, tabwashers, Iockpins, keywashers, and
Iockwashers.

CAUTION

Use care to prevent damage to Iockwire
holes.

f. When removing hoses and electrical lines, re-
move clamps from brackets. Generally, brackets are
left on the engine unless otherwise stated.

g. When disconnecting electrical connectors or hose
and tubing fittings, remove clamps on brackets as re-
quired to gain slack and avoid damage to connectors
and fittings.

h. Remove hose assemblies that may be damaged
during removal of engine components.

CAUTION

Do not use cadmium-plated tools for any
of the disassembly or reassembly proce-
dures given in this manual. Cadmium plat-
ing has a tendency to chip. If these chips
enter the engine, they will contaminate
the lubrication system and cause magne-
sium parts to deteriorate.

i. Avoid hanging objects (tools, lights, etc.) on hose
assemblies.

j. Care shall be taken to route and clamp hose
assemblies securely. Chafing shall be avoided at all
times. Proper clamping and chafe pads shall be used at
all times.

k. During removal, examine all parts for serviceabil-
ity. Look for indications that work was incorrectly per-
formed during previous repairs or overhauls. Report
such indications in accordance with current practice.

l. Any bellmouth (22, figure 4-1) containing loose
nutplates or (pop-type) rivets used for installing the

nutplates should have the nutplates changed. Contact
ATCOM Engineering for rework instructions for install-
ing new nutplates for the OH58A and OH-58C. Ensure
bellmouth gasket is not deteriorating, cracking or de-
formed. Replace gasket, if any of these conditions
exist.

m. When removing or installing oil, fuel, and air hose
assemblies, do not apply torque to the narrow hex nut
of the sleeve and nipple. Torque must be applied only
to the wide hex nut. When loosening or tightening the
wide hex nut, secure the nipple or sleeve to prevent
twisting of the hose assembly.

n.

WARNING

Prolonged contact with lubricating oil may
cause a skin rash. Those areas of skin
and clothing that come in contact with
lubricating oil should be thoroughly
washed immediately. Saturated clothing
should be removed immediately. Areas in
which lubricating oil is used should be
adequately ventilated to keep mist and
fumes to a minimum.

CAUTION

Lubricating oil may soften paint upon con-
tact. If lubricating oil is spilled on painted
surfaces, these surfaces should be thor-
oughly washed.

To ensure total seating of preformed
packings, remove identifying paint by
carefully rubbing or scraping paint with
finger or fingernail. No not use a sharp
instrument which could damage the
packing.

NOTE

Fittings being tightened to prescribed
torque should have dry, clean threads.

Remove protective tape, caps, plugs, and covers
as necessary for installation.
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4 - 2 9 .  P r e p a r a t i o n  f o r  R e m o v a l  -  E n g i n e
Assembly.

a.

b.

c.

d.

Refer to TM 55-2840-231-23     , TM
6 5 - 2 8 4 0 - 2 4 1 - 2 3    ,  a n d  T B  5 5 - 9 1 5 0 -
200-24 for preservation requirements.

Disconnect battery.

Drain oil.

Remove engine cowling and exhaust stacks.

Remove pass ive  defense sys tem (armor
panels) from engine compartment forward firewall if
installed.

e. Disconnect the engine to transmission drive
shaft at the freewheeling unit only. Remove the tail
rotor drive shaft from the number one and number
two disc assemblies.

f. Remove the starter-generator cooling duct (38,
figure 4-1) by disconnecting the clamps (47 and 48) at
each end. Remove the starter-generator (37) at
mounting pad (50).

NOTE

When electrical cables and plugs are
disconnected from air frame plugs,
cables and plugs should be secured to
engine in a manner that will avoid
interference when removing engine
assembly.

If the starter-generator is not to be
replaced, do not remove the electrical
cables from it.

9 . Remove the electrical plug at the gas producer
tachometer  (12,  f igure 4-5) ,  ground wire f rom
tachometer mounting stud, electrical plugs from two
chip detectors (10 and 11), turbine outlet temperature
(TOT) cables from the terminal block on the engine
f i r e s h i e l d ,  a n d  t w o  c l a m p s  t h a t  s e c u r e  t h e
anticollision and anti-icing actuator cables to the
engine.

NOTE

When removing fuel and oil hoses, lines
and fittings, ensure residual fluids have
been drained. Cap all open ports until
reinstallation. All parts removed should
be inspected for serviceability.

h. Disconnect the engine oil inlet hose (11, figure
4-1), outlet hose (10), and oil tank vent hose (14) from
the aft firewall fitting and disconnect the hose clamps
securing the hoses to the engine support legs.

i. Disconnect engine oil inlet hose (6, figure 4-2),
outlet hose (5) and oil tank vent hose (7) from aft
firewall fittings. Disconnect clamps (4) securing hose
to engine support leg.

j. Disconnect the engine fuel inlet hose (9, figure
4-1) at the lower firewall and disconnect the clamps
securing it to the lower support leg.

k. Disconnect the engine oil pressure hose (12)
and torque pressure hose (3) from the lower firewall
fittings.

l. Disconnect the large bleed air pressure line (42)
from the fitting (43) on upper right section of the
diffuser. Disconnect the heater bleed air line (44)
from the fitting (45), lower left side of the diffuser.
Discard packings.

m. Disconnect the gas producer control tube from
the fuel control lever.

n. Remove the screws and washers (41), inboard
row only, attaching the bellmouth (22) to the engine
adapter flange.

o. Disconnect the freewheeling unit hoses (4 and
17) and clamp from the fittings on the forward firewall
and cap fittings immediately.

NOTE

If fittings are not capped the main
transmission will drain.

p. Disconnect the two fuel differential pressure
hoses (5 and 6) from the fuel filter bypass warning
switch (7) fittings.

q. Disconnect  the l inear  actuator  f rom the
governor control lever.
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r. Disconnect the particle separator bleed air line
(46) at the firewall fitting (49). Discard packing.

s. Remove electrical plug at the power turbine
tachometer (6, figure 4-5), two ground wires on the
tachometer studs, and the terminal at the igniter (7)
input stud.

t. Remove the anti-icing control tube from the
engine anti-icing valve.

u. Remove the clamps and ground wire (figure
4-5, section B-B), anti-icing control actuator (23,
figure 4-1) and control tube from the pad on top of the
engine, store on the lower firewall, electrical cable
disconnect is not required.

4-30. Removal - Engine Assembly.

Premaintenance Requirements for
Removal of Engine Assembly

Condition Requirements

Model

Part No. or Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A/C

Al l

(T40)

None

(S12)

Three

None

None

a. Install the engine lifting tool (T40) to the engine
anti-icing control pad. Refer to TM 55-2840-231-23P
 ,  T M  5 5 - 2 8 4 0 - 2 4 1 - 2 3 P  

b. Connect the overhead hoist and take up the
slack.

Exercise extreme care when removing
engine mount legs from engine mount
f i t t i ngs  to  avo id  damage  to  ma i n
driveshaft, tail rotor driveshaft, and
engine mount legs.

c. Remove engine mounts (1 and 2, figure 2-61)
from engine mount fittings (34, figure 4-1).

d. Carefully lift the engine, being sure that all
connect ions between engine and a i r f rame are
disconnected.

e. Remove engine mounting fittings (34) (3 each)
and replace with engine stand fittings.

f. Position engine in turnover stand per TM 55-
2840-231-23    , TM 55-2840-241-23  . Remove
engine hoist.

9. If required, prepare engine for return to
overhaul facility as follows:

(1) Remove hose (3, figure 4-1) from restrictor
(35) on engine, Remove restrictor and packing (35),

(2) Remove hoses (5, 6, and 9) and tube (21)
from fuel pump (7). Remove union and packing (5),
reducer and packing (6), fitting and packing (9), union
and packing (21) from fuel pump.

(3) Remove hoses (10, 11, and 14) from fittings
on engine.

(4) Remove fitting and packings (10, 11, and
14) from engine.

(5) Remove hoses (5, 6, and 7, figure 4-2) from
elbow (8), union (9), and reducer (10) on engine.

(6) Remove elbow (8), union (9), and reducer
(10) from engine, Discard packings.

(7) Remove engine oil pressure hose (12, figure
4-1) from restrictor (32). Remove restrictor (32) and
packing from engine.

(8) Remove hose (13) from fitt ing. Remove
fitting and packing from engine.

(9) Remove hose (2, figure 4-2) from union (3)
on engine.
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(10) Remove union (13) from engine.  Discard
packings.   C

(11) Remove hose (17, figure 4-1) from existing
fitting on freewheeling assembly and damp from spare
engine pad.

CAUTION

Use wrench on hex boss fitting (43) (or hold
boss In soft-law vise if fitting is old-style
round boss configuration) to prevent
application of torque to fitting weld joint
during disassembly.  Refer to figure 4-3.

(12) Remove fitting, jamnut and gasket (43,
figure 4-1), and fitting, jamnut, and gasket (45) from
engine.  Remove plug from fitting (43) and tube adapter
and tube nipple from fitting (45).  Discard packings.

(13) Disconnect drain tubes (19, 20, 21, and 40)
and drain hose (15) from existing fittings on engine

NOTE

Cap or plug all openings.

(14) Remove freewheeling assembly (4).

(15) Remove tachometer generators (39) from
front of engine.

(16) Remove starter-generator mounting pad
(50) from engine.

(17) Remove screw (27), bolt (26), and governor
control arm (51) and retain for installation on the
replacement engine.

(18) Remove fuel control lever from fuel control
shaft.

(19) Remove autorelight components for
reinstallation on replacement engine as follows:

(a) Remove tee assembly from engine being
removed and elbow fitting from replacement engine.
Install tee fitting in replacement engine and torque
jamnut to 55 TO 80 INCH-POUNDS.  Install elbow in
removed engine.

(b)  Remove tube assembly and attaching
damps.  Reinstall nuts on studs.

(c)  Remove autorelight control assembly,
bracket assembly, and bracket.  Reinstall nuts on engine
studs.

4-31.  Inspection Engine Assembly.

a.  Inspect external hoses, tubing, and electrical
cables on engine assembly for damage and serviceability
before engine assembly is reinstalled in helicopter
airframe.

b.  If engine assembly is to be reinstalled,
inspect engine  assembly in accordance with TM 55-
2840-231-23   A  , TM 55-2840-241-23    C   .

4-32. Repair/Replacement Engine.  Refer to TM 55-
2840-231-23  A  , TM 55-2840-241-23  C   for repair of
engine and engine furnished components.

4-33. Installation Engine Assembly.

CAUTION

Prior to installation of engine, ensure that two
accumulators and one double check valve are
installed on engine to prevent damage to mast
and transmission.

NOTE

Torque values for lines and fitting are
specified in TM 55-2840-231-23  A , TM 55-
2840241-23  C  and TM 1-1500-204-23.

a.  Install the engine lifting tool (T40) to the
engine anti-icing control pad.

b.  Connect the overhead hoist and take up slack

c.  Lift engine out of the engine stand.

d.  Remove three engine stand fittings and install
three engine mount fittings (34, figure 4-1) using bolts
(56) and washer (57) (washer under bolthead).  Torque
bolts 100 TO 140 INCH-POUNDS and lockwire (C96).

e.  Hoist engine over airframe and lower carefully
into position.
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CAUTION

f.

Exercise extreme care when installing
engine to engine mount legs to avoid dam-
age  to  ma in  d r ivesha f t ,  t a i l  ro to r
driveshaft, and engine mount legs.

Attach engine mounts (1 and 2, figure 2-61) to left,
right, and lower engine mount fittings (34, figure 4-1).
Install washers (54) and nuts (53). Torque retention
nuts 95 TO 110 INCH-POUNDS and secure with cotter
pin (55).

g. Torque bolts attaching engine mounts to airframe.
Refer to paragraph 2-308.

h. Remove hoist from engine, lift tool and remove
tool from engine.

i. Install anti-icing control actuator (23) and control
tube on top engine pad. Install clamps and ground
(figure 4-5, section B-B).

j. Install anti-icing control tube to engine anti-icing
valve. q

k. Install anti-icing control tube to engine anti-icing
valve, rotating valve lever 90 degrees clockwise. Torque
valve coupling nut 65 to 75 INCH-POUNDS. q

l. Install electrical terminal on the igniter exciter (7)
input stud, electrical plug on power turbine tachometer
(6), and two ground wires on tachometer.

CAUTION

Hold the tube nipple with wrench when
connecting line (46, figure 4-1) to fitting
(45) to prevent installation torque from
damaging fitting. Refer to figure 4-3.

m. Connect rigid end of line (46, figure 4-1) to the
firewall fitting (49) and to the tube nipple installed with
the tube adapter on fitting (45). Torque to 180 TO 200
INCH-POUNDS. Position fitting (45) in engine for best
alignment of lines (44 and 46), hold in place and tighten
jamnut on fitting (45) 55 TO 80 INCH-POUNDS. Install
knurled nut and new packing lubricated with engine oil
(C103), between the two expandable washers on the
aft side of the beaded end of the bleed air line (44).

Tighten knurled nut maximum hand tight and Iockwire
(C96) in position.

n.

o.

Connect governor control lever to linear actuator.

NOTE

Refer to TM 1-1500-204-23 for installation
of hoses and tubing.

Connect fuel filter sense hoses (5 and 6) to fuel
f i l ter bypass warning switch (7) f i t t ings: 

p. Remove caps from freewheeling unit fittings and
install hoses (4 and 17) to fittings. Install clamp to
fittings on firewall.

q. Align bellmouth (22) and seal (60) with engine
adapter flange. Install screws and washers (41).

r. Connect fuel control lever to gas producer control
tube.

  
s. Adjust position of fitting 43) per TM 55-2840-231-

23 q , TM 55-2840-241-23 If necessary, line (42)
should be bent to obtain proper free state alignment.
Hold position of fitting and tighten jamnut 55 TO 80
INCH-POUNDS. Install new packing, lubricated with
engine oil, between the two expandable washers on the
beaded end of the line (42). Connect line to fitting (43)
and tighten knurled gland nut maximum handtight. In-
stall lockwire (C97) between gland nut and plug.

t. Install new packing, lubricated with engine oil,
between the two expandable washers on the lower end
of bleed air lines (42 and 44). Connect lines to fitting
(52) and tighten knurled gland nuts maximum hand
tight (after upper ends of lines are properly positioned).
Lockwire (C96) the two gland nuts together.

CAUTION

Engine oil pressure hose and engine
torque pressure hose may be inadvert-
ently crossed. Do not allow hoses to twist
while applying torque. Refer to figure 4-1.

NOTE

When connecting oil and fuel hoses do
not allow lines to twist when tightening.
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u. Connect engine oil pressure hose (12) and
torque pressure hose (3) to lower firewall fittings.

v. Connect engine fuel inlet hose (9) to lower fire-
wall fitting and secure with clamps to lower engine sup-
port leg.

w. Prime engine oil pump. Refer to paragraph 1-8.
Connect engine oil inlet hose (11), outlet hose (10), and
oil tank vent hose (14) to aft firewall fittings. Install clamps
to secure hoses to engine support legs. A

x. Prime engine oil pump. (Refer to paragraph
1-8.) Connect engine oil inlet hose (6, figure 4-2), outlet
hose (5), and oil tank vent hose (7) to aft firewall fittings.
C

y. Install clamps (1 and 4) to secure hose (2 and
5) together and hose to engine support leg. C

z. Install TOT cables to terminal block on engine
fireshield, cannon plugs to the two chip detectors (10 and
11, figure 4-5), ground wire to tachometer mounting stud
and electrical plug to gas producer tachometer (12).

aa. Install starter-generator (37, figure 4-1) on
mounting pad (50). Install cooling duct (38) and clamps
(47 and 48). To prevent cracking duct, do not overtighten
clamps. Refer to paragraph 8-43.

NOTE

Install compressor section armor (passive
defense system) as required.

ab. Connect the engine to transmission driveshaft
at the freewheeling unit. Refer to paragraph 6-15.

ac. Remove covers from exhaust and inlet ports.
Install engine cowl and exhaust stacks (1), clamps (2),
and accessory drive vent hose (13).

ad. Inspect engine to ensure all installations are
complete and secure.

CAUTION

Ensure combustion chamber drain hose
(15, figure 4-1) has been properly torqued
and does not rub on the tail rotor drive-
shaft. Refer to figure 4-6. Drain hose must
be snug, restrained from rotation after nut
is torqued.

ae. Service engine oil tank. Refer to paragraph
1-7.

af. Lubricate tail rotor driveshaft coupling splines
with grease (C77) and install tail rotor driveshaft.

ag. Rig all controls and perform operational check
of engine. Refer to TM 55-2840-231-23 A , TM
55-2840-241-23 C , and TM 55-1520-228-10.

4-34. BLEED AIR INSTALLATION.

4-35. Description — Bleed Air Installation. The
bleed air lines from the engine supply air for the environ-
mental control as necessary. Bleed air is mixed with out-
side air to maintain a comfortable environment within the
helicopter.

4-36. Inspection — Bleed Air Installation. Inspect
metal tubes and fittings (figure 4-3) for leaks, nicks, evi-
dence of leakage, and security. If crack is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.

4-37. Removal — Bleed Air Installation. Refer to fig-
ure 4-3, Bleed Air Installation.

4-38. Repair/Replacement — Bleed Air Installa-
tion. Repair of bleed air tubings and fittings is limited to
replacement of defective parts with the serviceable
items.

4-39. Installation — Bleed Air Installation. Refer to
figure 4-3, Bleed Air Installation. Install knurled nut and
new packing lubricated with engine oil (C103) between
two expandable washers on the aft side of the beaded
end of bleed air lines.

Figure 4-6. Combustion Chamber
Drain Hose Installation
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SECTION III. COOLING SYSTEM

(Not Applicable)

SECTION IV. AIR INDUCTION SYSTEM

4-40. AIR INDUCTION SYSTEM.

4-41. Description — Air Induction System. The en-
gine air inlet system consists of an induction fairing with
air inlets on each outboard side. This fairing provides
mounting for the particle separator. Removable reverse
flow inlet fairing may be installed over the air inlets on
modified induction fairings. These reverse flow fairings
minimize ram effect of falling or blowing snow, thus per-
mitting effective operation of the particle separator and
preventing engine flame-out caused by ingestion of
snow.

NOTE
Dirty or clogged air induction system may
cause high TOT during start.

4-42. PARTICLE SEPARATOR.

4-43. Description — Particle Separator. The particle
separator removes dirt and other contaminants from the
incoming air and ejects the dirt out eductor tubes on
either side of the fairing. This allows cleaned air to enter
the engine compressor section.

Premaintenance Requirements for 
Removal and Repair of Particle Separator

Condition Requirements

Model OH-58A/C

Part No. Serial No. All

Special Tools (T38) Fluorescent
Penetrant Method

Reference TM 1-1520-254-23

Test Equipment None

Support Equipment None

Minimum Personnel
Required

One

Condition Requirements

Consumable Materials (C61) (C69) (C107)
(C136)

Special Environmental
Conditions

None

4-44. Cleaning — Particle Separator.

CAUTION

Do not use water hotter than 140�F (60�C)
when cleaning particle separator. Exer-
cise care in all cleaning phases to prevent
damage to filter elements. Do not exert
any pressure on the swirls.

a. Ensure eductor tubes are removed.

b. Remove trash from interior of particle separa-
tor through openings where eductor tubes were installed.

c. Clean particle separator, using a dishwashing
compound (C61) and lukewarm water.

d. Rinse with clean water and allow to dry.

4-45. Inspection — Particle Separator.

a. Inspect for cracked, damaged, loose, clogged,
or missing filter elements. If crack is suspected, refer to
TM 1-1520-254-23, Technical Manual Aviation Unit
Maintenance (AVUM) and Aviation Intermediate Mainte-
nance (AVIM) Manual Nondestructive Inspection Proce-
dures for OH-58 Helicopter Series.

NOTE

Use only light finger pressure to deter-
mine security of the swirls in the element
tubes. Firm pressure will break the adhe-
sive bond between the swirl and the tube
and result in a loose swirl.
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1. Particle Separator 7. Seal P/N 206-062-901-153
2. Forward Firewall 8. Seal P/N 206-062-901-157
3. Induction Fairing 9. Ejector System Box
4. Engine Cowl 10. Eductor Tube (Plastic)
5. Window (REF) 11. Nozzle
6. Seal 12. Manifold Block

13. Gasket P/N 206-062-901-73

Figure 4-7. Particle Separator (Sheet 1 of 2)
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Figure 4-7. Particle Separator (Sheet 2)
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(1) Cracks in filter element tubes are accept-
able if no two cracks converge.

(2) Damage to the swirl vanes is considered
negligible if no more than 0.250 inch of the leading or
trailing edge of each vane is eroded away or broken off.
Jagged tears in the first 0.250 inch of each vane should
be trimmed off to prevent further tearing.

b. Inspect for security and condition of mounting
screws and nutplates. If crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

c. Inspect case front and rear for cracks, security,
and fit. Replace particle separator if cracks exist. If crack
is suspected, refer to TM 1-1520-254-23, Technical
Manual Aviation Unit Maintenance (AVUM) and Aviation
Intermediate Maintenance (AVIM) Manual Nondestruc-
tive Inspection Procedures for OH-58 Helicopter Series.

d. Inspect eductor tubes for cracks, distortion,
brittleness, restrictions, and security of mounting.

(1) Damage inboard of mounting requires re-
placement of eductor tubes.

(2) Damage outboard of mounting which does
not affect security of mounting is permissible.

e. If blockage of the ejector system is suspected,
inspect as follows:

(1) Inspect all bleed air lines and fittings from
the engine to the particle separator for air leaks.

(2) With the engine running, check for pres-
sure flow at each of the six eductor tubes (10, figure 4-7,
sheet 1). A suggested method is by using a soft rag such
as a handkerchief.

(3) If pressure is not at each of the eductor
tubes, check all of the bleed air lines and fittings for
possible air leaks.

(4) If any of the six editor tubes do not have
positive pressure present, insert a plastic tube (approxi-
mately 7/16 inch inside diameter) into the eductor tube
(10) and over the nozzle (11). Check to make sure the
manifold block (12) is not blocked internally (blow into the
tube).

(5) If pressure is not present, remove the
nozzle and visually check that the nozzle internal pas-
sage is not obstructed. Refer to paragraph 4-47.

CAUTION

The nozzle internal diameter is a precise
size; changing its shape or size will result
in an engine power loss.

f. Inspect rubber boot for security, tears, and de-
terioration.

NOTE
The following is a temporary repair only.

g. If boot (9, figure 4-7, sheet 2) fails the preced-
ing inspection, remove boot by cutting boot around the
edge of the eductor tube. Retain clamp (6) for later use.
Discard cut portion of boot. Clean the remaining portion
of the boot and the adjacent part of the eductor with MEK
(C107) and seal the area between the eductor tube and
boot with sealant (C129).

NOTE
The exterior of the induction fairing may
show signs of improper fit and deteriorat-
ing seals by producing “tracks”, a indica-
tion of air entering through opening or de-
fective seals.

h. Inspect particle separator to induction fairing
for fit and sealing. If areas of leakage are found, remove
particle separator and repair seal. Refer to paragraph
4-46 and 4-47.

NOTE
Higher engine wear can be caused by air
leakage around the particle separator
from deteriorated seals or poor fit of the
cowling, allowing erosive material into the
engine. Most leakage occurs at the seal
between the induction fairing and the for-
ward firewall. However, any opening
where air can be drawn into the engine
other than through the particle separator
must have an adequate seal. Other areas
of concern are the engine bellmouth seal
and the sides of the induction fairing and
mating surfaces of the forward firewall
facing gasket and the particle separator
ejector system box.
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i. Inspect forward firewall seals (7 and 8, figure
4-7, sheet 1) and gasket (13) for fit and sealing. If areas
of leakage are found, repair seals and/or gaskets. Refer
to paragraph 4-47.

NOTE

Minor leaks found between forward fire-
wall gasket (13) and particle separator
ejector box (9) may be stopped by apply-
ing a bead of RTF (C159) along the faying
surfaces.

4-45.1 DELETED.

4-46. Removal — Particle Separator.

a. Remove forward transmission fairing (1, figure
4-7, sheet 2). Refer to paragraphs 2-39 A  or 2-40 C .

b. Remove transmission induction fairing (2).

c. On helicopters equipped with the improved
particle separator installation proceed as follows:

(1) If installed, remove attaching hardware
and reverse flow inlet fairings.

(2) Remove clamp (6, figure 4-7) securing rub-
ber boot (9) to each eductor tube (7) on right and left side
of induction fairing. If the clamp (6) is missing and the
area around the eductor tubes was previously sealed
with sealant (C129), scrape off the bulk of the oldsealant
using a plastic scraper and remove the remaining sealant
with MEK (C107) and scouring pad (C109).

(3) Remove four screws (8) attaching each
eductor tube (7) to particle separator (3) on right and left
side of induction fairing.

(4) Remove eductor tubes (7) from particle
separator (3).

d. Remove 21 screws attaching particle separa-
tor (3) to induction fairing (2) (10 from around top, 7 from
underneath and 4 from induction fairing side channel into
particle separator).

e. Remove particle separator (3) from induction
fairing (2).



4-47. Repair - Particle Separator.

a.  Individual filter elements failing inspection in
paragraph 4-45 step a. (1) may be blocked off by
placing a piece of tape (C136) over the element open-
ing. Separators containing 25 or more damaged two-
piece filter elements must be repaired. Separators
with 25 or more damaged one-piece elements must
be replaced.

NOTE

The majority of particle separators in
the field contain reparable two-piece fil-
ter elements.  Most reparable elements
are white (colorless) though some may
be other colors except black.  All black
filter elements are one-piece and cannot
be repaired.

b. Repair two-piece elements as follows: (AVIM)

NOTE

The repair kit contains material to repair
20 filter elements. Determine number of
elements to be repaired and order kits
accordingly.

(1) Prepare outlet holes by removing any
extraneous epoxy compound which might interfere
with outlet installation. (Hole diameter 0.599 to 0.604
inch.)

(2) Place outlet (4, figure 4-8) over installation
tool (T38), faired end toward tool, and insert outlet into
outlet plate from rear side of housing. Gently push tool
until outlet is firmly in place. The outlet groove will
firmly seat the outlet in its proper orientation.

TM 55-1520-228-23-1

(3) Install the vortex generator in the vortex
tube from the front side of panel. Allow center of
vortex generator to protrude from vortex tube
approximately 0.094 inch.

(4) Mix resin and hardener completely for at
least two minutes. Mix two ounces of AA-9500-1D140
Part A with 0.6 ounce Part B, or mix Part A with Part B
in 20:6 ratio by volume.

NOTE

Installation should be completed prior
to mixing epoxy. Compound
for approximately 30 minutes.

(5) Put mixed epoxy into 2.50
needle attached.

is usable

cc syringe with

1.
2.
3.
4.
5.

Vortex Generator Swirls
Tube Plate (Front]
Vortex Tube
Outlet
Outlet Plate (Rear)

206062-117

Figure 4-8. Cross-section of Particle Separator
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(6) Apply epoxy to each vane of vortex genera-
tor to secure it to vortex tube. Apply epoxy completely
around outlet to secure it to the outlet plate.

(7) Position particle separator so outlet tubes
are vertical to prevent dripping of epoxy and allow to
remain in position for 12 to 24 hours for complete cure of
epoxy.

c. Loose swirls may be repaired at scheduled
maintenance periods by pulling the swirls back in place
and bonding with fairing compound (C69) thinned to
brushing consistency with MEK (C107). Apply mixture
carefully with an artist paint brush.

d. Repair the particle separator to induction fair-
ing seal as follows:

(1) Clean off seal area to be replaced by scrap-
ing off old seal (6, figure 4-7, sheet 1) followed by clean-
ing with MEK (C107).

(2) Peel cover from adhesive side of seal.

(3) Install seal to previous seal location.

(4) Trim any excess seal (a razor is accept-
able).

(5) Inspect plenum chamber area and remove
any foreign or repair material.

(6) Reinstall particle separator (if removed)
and induction fairing. Refer to paragraph 4-47.

e. Repair the forward firewall seals as follows:

NOTE
This repair can also be applied to the for-
ward firewall gasket.

(1) Remove both old seals (7 and 8, figure 4-7,
sheet 1) from firewall.

(2) Clean off seal area by scraping off any old
seal and sealing material followed by cleaning with MEK.

(3) The seal (7), P/N 206-062-901-153 will be
installed over gaps between the fore and aft firewall
flanges.

(4) Abrade silicone rubber seal with 80 grit
abrasive paper. Clean the abraded area with a toluene
wettedcloth. Wipe the area dry with aclean dry cloth.

(5) Sand off firewall in bonding area to bare
metal.

(6) Clean the area by wiping with a cloth
wetted with Aliphatic Naphtha, Type II

(7) Wipe the area dry with a clean, dry cloth.

(8) Brush silicone primer (MIL-P-8585) to the
non-silicone surface to be bonded.

(9) Air-dry the primer for a minimum of 30 min-
utes.

(10) Brush a 10 to 15 mil. coating of the mixed
adhesive (A4000) (C34) to both surface to be bonded.

(11) Air-dry the adhesive (A4000) (C34) for a
minimum of one hour and not to exceed eight hours.

(12) Apply seal (7) bead side down, along cen-
ter of firewall flanges gap. Press together the two adhe-
sive coated surfaces. Apply firm pressure until cured.

(13) Cure seal application for 24 hours at room
temperature for 50 percent holding strength. Maximum
cure is 4 to 7 days.

NOTE
Use the following if accelerated cure cycle
is needed:

TEMPERATURE TIME (HOURS)

120 Degree Max
(Air Circulating Oven)

18 Maximum Cure

(14) Install aft seal (8), P/N 206-062-901-157 to
aft part of firewall (2) with pro-seal.

(15) The above cleaning and sealing proce-
dures will also apply to the mating surface area of the
forward gasket (13, figure 4-7) and the particle separator
ejector system box (9) if the gasket is removed.

(16) Leakage can be checked for the forward
firewall gasket and the ejector system box area by run-
ning a flashlight across the mating surfaces and looking
through the fairing windows for light penetration.

f. An alternate repair method for the particle sep-
arator to induction fairing seal is as follows:

NOTE
The following alternate repair method may
also be used for the forward firewall seals
and the forward firewall gasket.

(1) Clean off seal area to be repaired by scrap-
ing off any old seal and sealing material followed by
cleaning with MEK (C107).

(2) Mask area where seal is to be applied with
tape (C143).
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(3) Apply a bead of room temperature vulcan-
ized (RTV) adhesive (C159) to the seal repair area.

(4) Cover the uncured RTV with plastic sheet
(C160). (To create a parting surface).

(5) Install induction fairing (3, figure 4-7, sheet
1) on particle separator with fasteners finger tight and
allow RTV to cure.

NOTE
Local application of heat not to exceed 125
degrees Fahrenheit will aid curing. Exces-
sive heat may cause bubbles or poor ad-
hesion.

(6) Remove induction fairing from particle sep-
arator and remove plastic sheet.

NOTE
Check that RTV has cured and if neces-
sary allow additional time for curing with
the plastic sheet removed.

(7) Trim RTV (a razor is acceptable) and re-
move masking tape.

(8) Inspect plenum area and remove any for-
eign or repair material.

(9) Reinstall particle separator and induction
fairing. Refer to paragraph 4-48.

(10) Leakage can be checked for the forward
firewall gasket and ejector system box area by running
a flashlight across the mating surfaces and looking
through the fairing window for light penetration.

g. Removal and replacement of particle separa-
tor nozzles is as follows:

(1) Install a 5/16 extra deep hex socket onto a
socket extension and wrench.

CAUTION

Use care when removing the nozzle to
avoid damage to the rubber boot on the
eductor assembly.

NOTE
Socket must be capable of 2 1/16 inch
depth and 1/4 inch diameter or greater
clearance. If a standard deep socket is
used there may be insufficient clearance
in eductor tube.

(2) Insert socket wrench into the eductor tube
and remove nozzle.

(3) Apply loctite to replacement nozzle
threads.

(4) Place nozzle in socket extension and
install nozzle in eductor tube.

(5) Torque nozzle, 50 to 70 Inch-Pounds.

4-48. Installation — Particle Separator.

CAUTION

Ensure particle separator, engine com-
pressor inlet area and the surrounding
area is free of all foreign material prior to
installation of the particle separator.

a. Position particle separator (3, figure 4-7, sheet
2) in aft section of induction fairing (2).

b. Secure particle separator to induction fairing
with 21 screws (10 around top, 7 underneath, and 4
through induction fairing side channel into particle sepa-
rator). To avoid crushing aft separator wall, apply torque
to 10 TO 12 INCH-POUNDS to 10 upper screws. Apply
torque to 15 TO 20 INCH-POUNDS to all other screws.

c. On helicopters equipped with the improved
particle separator installation, proceed as follows:

CAUTION

Use care when installing eductor to pre-
vent tearing rubber boot.

(1) Insert eductor tubes (7) into particle sepa-
rator (3) and secure each with four screws (8).

(2) Stretch rubber boot (9) over each eductor
tube (7) and secure with clamp (6). If the area between
the eductor tube and boot was previously sealed with
sealant (C129), clean the remaining portion of the boot
and the adjacent part of the eductor tube with MEK
(C107) and seal the area with sealant (C129).

(3) Install reverse flow inlet fairings with re-
moved attaching hardware.



 TM 55-1520-228-23

 4-24           Change 30

NOTE

When removing inlet fairings, addition of
one washer is required under upper for-
ward turnlock fastener of left and right
fairing to attain adequate locking tension.
Other hardware must be reinstalled in nut
plates with additional washers to prevent
bottoming of thread.

d. Install induction fairing.

e. Install forward transmission fairing. Refer to
paragraph 2-43.

4-49. ENGINE ANTI-ICING CONTROL.

4-50. Inspection — Engine Anti-Icing Control. The
engine anti-icing actuator (1, figure 4-9), located on up-
per forward section of engine, provides electrical remote
control of the engine anti-icing control valve and is ener-
gized through the ENG. DE-ICE circuit breaker and ENG.
DE-ICE switch on the overhead console.

4-51. Inspection — Engine Anti-Icing Control. Actu-
ate ENG. DE-ICE switch and observe that actuator re-
sponds until it stops of its own accord in ON and OFF
positions. Replace if actuator fails to operate. Check for
preload. Refer to paragraph 4-53. If crack in engine anti-
icing control is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

4-52. Removal — Engine Anti-Icing Control.

a. Remove engine cowling.

b. Disconnect electrical harness from actuator.

c. Remove pin (11, figure 4-9), washer (9), and
cotter pin (8) attaching connecting link assembly (7) to
anti-icing valve lever (16).

d. Remove pin (4), washer (5), and cotter pin (6)
attaching tube assembly to actuator level (3).

e. Remove lockwire, bolts (17 and 19), washers
(18 and 20), and spacers (21 and 22). Remove actuator
(1) with bracket (15) from engine.

f. Remove lockwire, loosen screw (2), and re-
move actuator lever (3).

g. Remove four screws (13) and washers (14)
attaching actuator (1) to mounting bracket (15) and re-
move actuator.

4-53. Installation and Rigging — Anti-Icing Control.

a. Install four screws (13, figure 4-9) and washers
(14) attaching actuator (1) to mounting bracket (15) and
lockwire (C96). Actuator travel limit microswitch may be
adjusted when required per figure 4-10.

b. Install bracket (15) with actuator (1) using
spacers (21 and 22), washers (18 and 20), and bolts (17
and 19). Torque bolts (17) 40 TO 65 INCH-POUND and
install lockwire (C96). Torque bolt (19) 75 TO 110 INCH-
POUND and install lockwire (C96).

c. Connect electrical harness to actuator (1).

d. Loosen jamnut (12), and remove rod end clevis
(10) from connecting link (7). Count the threads on clevis
and install jamnut (12) halfway up on the threads of cle-
vis. Install clevis into connecting link (7).

e. Install clevis (10) on anti-icing valve lever (16)
with pin (11) for trial installation. Install aft end of connect-
ing link (7) to actuator lever (3) with pin (4).

f. Move connecting link assembly (7) forward to
close anti-icing valve on engine and install lever (3) on
serrations of actuator (1). It may be necessary to adjust
clevis (10) so that lever (3) will fit serrations. Tighten
locking screws (2) and install lockwire. Hold valve closed
during this operation.

NOTE
In some cases when rigging engine anti-
icing actuator and valve, the clevis has
been found to bottom against base of
threads on rod. This may be corrected by
shortening threaded portion of clevis to
dimensions shown in figure 4-11; protect
unprimed area with primer (C118).

g. Remove pin (11, figure 4-10) and adjust clevis
(10) until pin moves freely in hole. Unscrew clevis 1/2 turn
to preload seating of valve. Tighten jamnut (12). Actuator
switch to on. Check that actuator motor hits internal mi-
croswitch and stops before valve hits mechanical stop in
full open position.
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1. Actuator
2. Screw
3. Lever
4. Pin
5. Washer
6. Cotter Pin
7. Connecting Link
8. Cotter Pin
9. Washer

10. Clevis
11. Pin
12. Jamnut
13. Screw
14. Washer
15. Mounting Bracket
16. Anti-lcing Valve Lever
17. Bolt
18. Washer
19. Bolt
20. Washer
21. Spacer
22. Spacer

Figure 4-9. Anti-Icing Control
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Figure 4-10. Actuator Travel Limit Microswitch Adjustment

h. Secure pins (4 and 11) to connecting link (7)
with washers (5 and 9) and cotter pins (6 and 8) and
Iockwire (C96) locking screw (2) on actuator lever (3).

i. Install engine cowling.

Figure 4-11. Alteration of Engine Anti-Ice Clevis

4 - 2 6
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SECTION V. EXHAUST SYSTEM

4-54. EXHAUST SYSTEM.

4-55. Description — Exhaust System. The exhaust
system consists of two exhaust stacks (1, figure 4-12).
The exhaust stacks are held in place by a clamp which
is located on each side of the engine. Refer to table 4-1,
Standard Exhaust Stack.

4-56. Inspection — Exhaust System. Inspect the en-
gine exhaust attaching flange area for warping, dents,
cracks, and burned spots that would cause a leaking
exhaust joint. Inspect exhaust stack clamp for cracks and
corrosion. If crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

4-57. Inspection — Exhaust System. Refer to table
4-1.

Table Premaintenance Requirements for Removal
of Exhaust System

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools Fluorescent Penetrant
Method

Reference TM 1-1520-254-23

Test Equipment None

Support Equipment None

Minimum Personnel 
Required

One

Consumable Materials (C96) (C18)

Special Environmental 
Conditions

None

4-58. Removal — Exhaust System

a. Remove engine cowling. Refer to paragraph
2-46 for P/N 206-061-300.

b. Open left and right cowl side panels (7, figure
2-1). Remove clamps (2, figure 4-12).

c. Remove exhaust stacks (1 and 3).

4-59. Repair — Standard Exhaust System. Refer to
table 4-1.

4-60. Repair Infrared Exhaust System. Refer to table
4-1.

4-61. Installation — Exhaust System. Refer to table
4-1.

a. Position exhaust stacks (1, figure 4-12) in en-
gine cowling and install on helicopter. Refer to paragraph
2-49.

b. Position exhaust stack (1 and 3) and clamp (2)
on engine exhaust collector with clamp studs facing out-
board.

c. Install nuts on clamp studs and torque 30
INCH-POUNDS with equal amounts of stud threads ex-
posed. Tap around the clamp with a soft faced mallet.
Recheck torque. Repeat this procedure until 30 INCH-
POUNDS of torque can be maintained.

NOTE

Do not lockwire nuts to clamp at this time.

d. Deleted.

e. Ground run helicopter for 10 minutes.

NOTE

During ground run exhaust clamp will seat
into place and 30 INCH-POUNDS torque
may be lost.

f. After ground run and with 15 minutes, retorque
clamp nuts to 30 INCH-POUNDS. Lockwire (C96) nuts to
damp.



TM 55-1520-228-23-1

Figure 4-12. Engine Exhaust Stack
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Table 4-1. Inspection and Repair of Exhaust Stack

Infrared Stack

INSPECTION REPAIR

1. Check for secure installation of exhaust stack to engine
exhaust flange. Inspect exhaust stack clamp for cracks
and corrosion. If crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

1. If stack is loose, removelockwire and torque
clamp nuts to 30 INCH-POUNDS. Ground run
helicopter for 10 minutes. Torque clamps to 30
INCH-POUNDS. Lockwire (C96) nuts to clamp.
If clamps are cracked or corroded, replace
clamps.

2. Inspect engine exhaust attach flange for warping, dents,
cracks, and burned spots that would cause a leaking
exhaust joint. If crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

2. Refer to TM 55-2840-231-23       and TM
55-2840-241-23       .C

A

3. Visually inspect stainless steel stack interior for holes or
cracks. If crack is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

3. Repair stack structures in accordance with TM
1-1500-204-23. Alternately, a patch of steel
(item 49, table 2-1) may be welded over open-
ings.

Cracks may be fusion welded.
NOTE

Exhaust stacks must be removed for
any welding repair.

4. Visually inspect stack exterior for holes or breaks in
insulation outer jacket. If crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

4. Holes or breaks may be sealed by spotwelding
a metal patch (item 47, table 2-1) in place.

In the event welding equipment is not available,
adhesive (C16) may be used to fill holes or
breaks until permanent repairs (welding) can be
made

5. Visually inspect the brackets separating the two stacks
for cracks. If crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

5. Broken bracket may be welded by removing the
adhesive (C16) and the screws/nuts on the
outer stack and welding the broken bracket.

Broken bracket may be removed and replaced
by removing the adhesive (C18) and screws/
nuts on the outer stack and removing the two
5/32 inch steel rivets on the inner stack. Re-
place with new or repaired bracket.

Cracked bracket may be welded in place or
replaced as described above.

Torque bracket nuts 12 TO 15 INCH-POUNDS
or to a maximum of 25 INCH-POUNDS.
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Table 4-1. Inspection and Repair of Exhaust Stack

INSPECTION REPAIR

6. Visually inspect the fin stacks. 6. Broken fins and/or fins pulled away from alumi-
num stacks may be welded.

Broken fins and/or fins pulled away from alumi-
num stacks may also be repaired temporarily
with adhesive (C18).

7. Inspect aluminum stack base plate material for cracks or
holes. If crack is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

7. Cracks may be stop-drilled or fusion welded.

Holes may be repaired with adhesive (C18) or
by fusion welding aluminum (item 25, table 2-1)
over the hole.

NOTES:

Welding Instructions

1. Items to be welded must be cleaned per TM 1-1500-204-23.

2. Use aluminum alloy rod (C121) for aluminum welds.

3. Use steel rod (C122) for stainless steel duct welds.

Standard Exhaust Stack

INSPECTION REPAIR

1. Visually inspect stacks for cracks. If crack is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.

1. Cracks may be fusion welded. Refer to TM
1-1500-204-23.

NOTE
Exhaust stacks must be removed for
any welding repair.

2. Visually inspect stacks for holes or breaks. If damage is
suspected, refer to TM 1-1520-254-23, Technical Manual
Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive
Inspection Procedures for OH-58 Helicopter Series.

2. Holes or breaks may be repaired by spot weld-
ing a metal patch (item 47, table 2-1) in place.

In the event that welding equipment is not
available, adhesive (C18) may be used to fill
holes or breaks until permanent repairs (weld-
ing) can be made.

NOTES:

Welding Instructions

1. Items to be welded must be cleaned per TM 1-1500-204-23.

2. Use steel rod (C122) for welds.
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SECTION VI. OIL SYSTEM

4-62. OIL SYSTEM.

4-63. Description — Oil System. The engine oil sys-
tem (Figure 4-13 and 4-13.1) consists of a self-sealing oil
tank with a 11.20 pint capacity. A self-locking drain valve
for both oil tank drain and system drains, an oil cooler, a
bypass valve, a check valve, an inline external scavenge
oil filter, and vent line. Provisions are included for an oil
pressure indicator, a temperature indicator, and a com-
bination, low level oil cooler bypass valve and caution
light. In addition, two engine magnetic chip detectors are
connected to a caution light. The oil tank and external
scavenge oil filter are mounted aft of the engine rear
firewall on top of the cabin section.

4-63.1 Description — Oil System. After compliance
with MWO 1-1520-228-50-44. The engine oil system
(Figure 4-13 and 4-13.1) consist of a self-sealing oil tank
with an 11.20 pint capacity, self-locking drain valve for
both oil tank drain and system drain, oil cooler, a bypass
valve, an inline external scavenge oil filter, and vent line.
Provisions are included for an oil pressure indicator, a
temperature indicator, and a combination, low level oil
cooler bypass valve and caution light. In addition, two
engine magnetic chip detectors are connected to a cau-
tion light. The oil tank and external scavenge oil filter are
mounted aft of the engine rear firewall on top of the cabin
section.

NOTE
Refer to applicable instructions in this
section for cleaning and maintenance of
each component.

4-64. OIL TANK

4-65. Description — Oil Tank. Engine oil supply tank
(1, Figure 4-13) is a self-sealing 11.20 pint capacity con-
tainer equipped with a sight gage (2), filler neck and cap
(3), scupper with drain (4), and fittings for line connec-
tions. Tank is mounted aft of blower fan and above tail
rotor driveshaft.

4-66. Inspection — Oil Tank.

a. Inspect tank for the following:

(1) Punctures or leaks.

(2) Damaged threads in fittings.

(3) Damage which affects capacity or function.
If crack is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

(4) Loose, missing, or improperly installed
hardware.

b. Inspect sight plugs for discoloration, damage,
and proper sealing.

c. Inspect tank support for cracks and mount area
on tank for cracks or damage. If crack is suspected, refer
to TM 1-1520-254-23, Technical Manual Aviation Unit
Maintenance (AVUM) and Aviation Intermediate Mainte-
nance (AVIM) Manual Nondestructive Inspection Proce-
dures for OH-58 Helicopter Series.

d. Cracks are permitted in tape on outside sur-
face of tank as long as there is no evidence of leakage.
If crack is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

4-67. Removal — Oil Tank.

NOTE
Cover all openings to prevent system con-
tamination.

a. Remove aft fairing (5, Figure 2-10 or 10, Figure
2-11) to gain access to oil tank area.

b. Drain oil into suitable container through over-
board drain.

c. Remove lines, fittings, and electrical connec-
tions.

d. Remove four bolts and washers attaching oil
tank to support assembly (5, Figure 4-13).

4-68. Repair — Oil Tank. Repair oil tank in accordance
with TM 1-1500-204-23 series.

4-69. Installation — Oil Tank.

a. Replace all packings affected by removal. Re-
place any damaged fittings.

b. Position tank on support and install four bolts
and washers.

c. Install fittings and connect lines.

d. Check drain valve (6, Figure 4-13) for closed
position and service oil tank. Refer to paragraph 1-8 for
servicing.

4-70. Removal — Low Level Switch (Figure 4-13).

a. Drain engine oil.

b. Disconnect electrical connection from TB14
and aircraft structure.
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1. Oil Tank
2. Sight Gage
3. Filler neck and Cap
4. Scupper
5. Support Assembly
6. Drain Valve
7. Temperature Bulb
8. Oil Cooler

9. Check Valve
10. Low Level Switch
11. Selector (Bypass) Valve
12. Drain Plug
13. Duct Extension
14. Cooler Bypass Line - Port C
15. Drain Tank to Deck Line
16. Drain Deck to Union Line

19.

Figure 4-13. Engine Oil System.

17.
18.

20.
21.
22.
23.
24.
25.
26.

Drain to Overboard Line
Drain Pan to Tee
Hose Assembly
Bulkhead to Tank Hose
Electrical Cable Assembly
Hose Assembly - Port B
Hose Assembly - Port A
Hose Assembly - Supply
Screws
Washers
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Figure 4-13.1. Engine Oil Filter External Scavenge Oil Filter.
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c. Disconnect hose (19 and 20) from oil tank
plate.

d. Remove plate and low level switch (10) from oil
tank as an assembly; discard packing from plate.

e. Remove low level switch (10) from plate as-
sembly.

4-71. Installation — Low Level Switch.

a. Install low level switch (10) on plate assembly.

b. Install packing with plate and low level switch
into oil tank.

c. Connect hose (19 and 20) to oil plate.

d. Connect electrical connection to TB14 and air-
craft structure.

e. Service engine oil.

4-71.1 Removal — Oil Tank Support Assembly.

f. Remove oil tank. Refer to paragraph 4-67.

g. Remove 6 screws (25, figure 4-13) and 6
washers (26) securing support assembly (5) to top cabin
section.

h. Remove support assembly from cabin section.

4-71.2 Installation — Oil Tank Support Assembly.

i. Remove protective finish from support assem-
bly (5, figure 4-13) and cabin section mating surfaces to
ensure electrical bonding ground.

j. Position support assembly (5) on cabin section
and align screw holes in support assembly with holes in
cabin.

k. Install 6 washers (26) and 6 screws (25).

l. Install oil tank. Refer to paragraph 4-69.

4-72. OIL COOLER.

4-73. Description — Oil Cooler. The oil cooler (8, fig-
ure 4-14) is mounted on a duct extension on the oil cooler
blower. Return oil from the engine flows through the oil
cooler, through a one way check valve (9, figure 4-13)
and into the return line to the oil tank. In the event of
damage to oil cooler, the low level switch (10) will actuate
the bypass valve (11) when tank capacity gets down to
1.100 gallons and route oil around the cooler to the tank.

Premaintenance Requirements for
Engine Oil Cooler

Condition Requirements

Model OH–58A/C

Part No. or Serial No. All

Special Tools Fluorescent
Penetrant Method

Reference TM 1-1520-254-23

Test Equipment None

Support Equipment None

Minimum Personnel 
Required

One

Consumable Materials (C81) (C85) (C96)

Special Environmental 
Conditions

Dust Free

4-74. Inspection — Oil Cooler.

a. Inspect oil cooler for cleanliness of air pas-
sages.

b. Inspect oil cooler for unserviceable or dam-
aged fittings, oil passage leaks, and elongated mount
holes.

c. Inspect oil cooler top gasket (12, figure 4-14)
for damage and security.

d. Remove gasket (12), and ensure that oil cooler
top surface is clean; bond new gasket in place with adhe-
sive (C9).

4-75. Removal — Oil Cooler.

a. Cut lockwire on drain plug (1, figure 4-14). Re-
move plug and drain cooler fluid into a suitable container.

b. Disconnect inlet line (2) and return line (5).

c. Remove reducer (3) and packing (4). Discard
packing.

d. Remove check valve (6) and packing (7). Dis-
card packing.

e. Remove 13 bolts (9) and washers (10) attach-
ing oil cooler (8) to duct (11). Remove cooler.
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1. Drain Plug 5. Return Line
2. Inlet Line 6. Check Valve
3. Reducer 7. Packing
4. Packing 8. Oil Cooler

9. Bolt
10. Washer
11. Duct
12. Gasket

206062-120

Figure 4-14. Engine Oil Cooler
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4-76. Cleaning — Oil Cooler.

CAUTION

Do not attempt to clean an oil cooler which
has been installed with an engine which
incurred mechanical failure resulting in
metal particles in the oil. Condemn oil
coolers which have been contaminated
with metal particles.

NOTE

Do not confuse AOAP laboratory high
wear concentration of iron, magnesium,
etc., (measured in parts per million) as be-
ing metal chip contamination or metal par-
ticle contamination.

a. Install plugs in inlet and outlet ports of oil cooler
(1, figure 4-15).

b. Install drain plug (4, figure 4-15) and verna-
therm control valve (3) if not previously accomplished.

c. Clean the exterior of the oil cooler with dry-
cleaning solvent (C62).

4-77. Disassembly — Oil Cooler.

a. Remove vernatherm control valve (3, figure
4-15). Do not disassemble valve. If valve is known to be
faulty or fails to pass inspection at any point in subse-
quent procedures, replace the valve with a new valve.
Discard packing (2).

b. Remove drain plug (4) and discard packing (5).

NOTE

Further disassembly is not practical be-
cause each core is a brazed and welded
unit.

4-78. Inspection — Oil Cooler.

a. Inspect the air fins and air passages for distor-
tion and foreign particles that may obstruct the air flow.

b. Inspect the cooler for damaged and bulged
plates, cracked castings and flanges, broken welds, and
stripped threads. If damage is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH–58 Helicopter Series.

c. Inspect for foreign matter inside cooler through
four open ports.

d. Inspect area around each of four ports for scor-
ing that could prevent packings from sealing.

e. Inspect the seat on vernatherm control valve
(3, figure 4-15) and the mating seat in the oil cooler for
rough surfaces that would allow excessive leakage when
the valve is seated.

f. Inspect vernatherm control valve (3) for dam-
aged threads and broken spring.

g. Test venatherm control valve as follows:

(1) Submerge valve in water heated to 160�
(�5�)F (71�C) for 5 minutes. Remove and measure
length.

(2) Submerge valve in water heated to 178�
(�5�)F (81�C) for 5 minutes. Remove valve and mea-
sure length.

(3) The minimum increased length between
the two measurements must be 0.080 inch. If valve does
not pass this inspection replace it with valve which will
pass inspection.

4-79. Assembly — Oil Cooler.

a. Install vernatherm control valve (3, figure 4-15)
with new packing (2). Lockwire (C96) valve.

b. Install drain plug (4) with new packing (5).
Lockwire (C96) plug.

c. Install check valve (6, figure 4-14) and new
packing (7) in the return port.

4-80. Installation — Oil Cooler.

a. Position cooler (8, figure 4-14) on duct (11) with
inlet port on right side.

b. Align mounting holes and install 13 bolts (9)
and washers (10).

c. Install reducer (3) and new packing (4) in the
inlet port.
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1. Oil Cooler

2. Packing
3. Vernatherm Control Valve
4. Drain Plug
5. Packing

206062-121

Figure 4-15. Oil Cooler Assembly
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d. Connect inlet line (2) and return line (5).

e. Ensure that drain plug (1) is installed and lock-
wired (C96).

f. Service system.

4-81. OIL SELECTOR (BYPASS) VALVE.

4-82. Description — Oil Selector (Bypass)
Valve. The oil selector (bypass) valve (11, figure 4-13)
is mounted on the rear firewall, right side and either di-
rectsoil from engine to oil cooler in normal operation or
directs oil from engine straight to oil tank when level
drops to 1.100 gallons in oil tank. This prevents total oil
loss due to oil cooler damage.

4-83. Cleaning — Oil Selector (Bypass) Valve.

a. Clean actuator assembly (2, figure 4-16) with
clean cloths moistened with drycleaning solvent (C62).

b. Clean parts other than actuator assembly by
washing in drycleaning solvent (C62). Dry parts with a
clean, lint–free cloth.

4-84. Inspection — Oil Selector (Bypass) Valve.

a. Inspect fittings and threads for damage and
serviceability.

b. After installation, check for leaks and security
of attachment.

4-85. Test — Oil Selector (Bypass) Valve.

a. With engine oil tank empty and ENG OIL
switch in the AUTO position and ENG OIL BYPASS cir-
cuit breaker engaged, observe that ENG OIL BYPASS
warning light is illuminated when power is applied.

b. Place ENG OIL switch OFF and listen for audi-
ble valve actuation.

c. Place ENG OIL switch to AUTO and listen for
audible valve actuation.

d. Begin filling engine oil tank and observe that
ENG OIL BYPASS warning light extinguishes and an
audible valve operation is heard when approximately
1.100 gallons of oil have been loaded.

e. Run engine and observe that ENG OIL BY-
PASS light is not illuminated and that engine oil tempera-
ture is stabilized. Oil will bypass the oil cooler below 71�C
due to the vernatherm control valve.

f. Place ENG OIL switch to AUTO A

g. Note engine oil temperature, then place CAU-
TION TEST/RESET switch to TEST. Hold in TEST posi-
tion until a 10�C rise in engine oil temperature is noted.
(This indicates the selector valve is in bypass.) A

h. Place ENG OIL switch to OFF and note that oil
temperature returns to original value. A

4-86. Removal — Oil Selector (Bypass) Valve.

a. Remove the inlet (23, figure 4-13) and outlet
lines (14 and 22) at selector (bypass) valve ends.

b. Remove B nut attaching valve to firewall.

c. Remove electrical connections and remove
valve.

d. Remove fittings (5, 10, and 17, figure 4-16).

4-87. Disassembly — Oil Selector (Bypass) Valve.
(AVIM)

a. Remove nameplate (1), (figure 4-16).

b. Remove screws (3) and actuator assembly (2)
from valve body (12).

c. If installed, remove fittings (5, 10, and 17). Dis-
card packings.

d. Align shaft (19) so that lower shaft key is
straight between port C and B.

e. Press out seal (7 or 15) and ball (13) from valve
body. Discard packings.

f. Remove shaft (19) from valve body. Remove
packing (21) and discard.

4-88. Inspection — Oil Selector (Bypass) Valve.
(AVIM)

a. Inspect all parts for cracks, breaks, and signs
of obvious damage or wear. If crack is suspected, refer
to TM 1-1520-254-23, Technical Manual Aviation Unit
Maintenance (AVUM) and Aviation Intermediate Mainte-
nance (AVIM) Manual Nondestructive Inspection Proce-
dures for OH–58 Helicopter Series.
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Figure 4-16.1 External Scavenge Oil Filter Assembly.
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Figure 4-16.2 External Scavenge Oil Filter Element.
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b. Inspect seals (7 and 15, figure 4-16) for scoring
and scratches which could cause leakage.

c. Inspect ball (13) for scoring and scratches
which could cause leakage.

d. Inspect valve body (12) for cracks, burrs, and
obstructed passages. If crack in valve body is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH–58 Helicopter Series.

4-89. Repair — Oil Selector (Bypass) Valve.
(AVIM) Repair of oil selector (bypass) valve is limited to
removal and replacement of authorized parts as outlined
in TM 55-1520-228-23P.

4-90. Assembly — Oil Selector (Bypass) Valve.
(AVIM)

a. Place seals (7 and 15, figure 4-16) and new
packings (6, 8, 11, 14, 16, and 21) on clean, wax–free
paper. Lubricate these parts with a light film of silicone
grease (C81).

b. Install packing (21) in shaft (19) and install
shaft in valve body (12) through port B or port C.

c. Install ball (13) into valve body (12) through
port B or port C and engage tang of shaft (19) in slot in
ball.

d. Install new packing (8) on seal (7). Install new
packing (14) on seal (15). Position seals in valve body
and push seals in until they contact ball.

e. Install serviceable mount fittings (5, 10 and 17)
with new packings (6, 11, and 16) on valve body in posi-
tions illustrated. Secure fittings with screws (4, 9, and 18)
and lockwire (C96) screws.

f. Position acutator assembly (2) on valve body
(12). Rotate shaft (19) if necessary to engage slot in
output shaft of actuator assembly (2). Install screws (3)
and lockwire (C96).

g. Install nameplate (1).

h. If a new valve body (12) was installed, stamp
port locations (A, B, and C, figure 4-16) on the upper side
of the body with permanent ink (C85).

4-91. Installation — Oil Selector (Bypass) Valve.

a. If not installed, install serviceable mount fit-
tings (5, 10, and 17, figure 4-16) and new packings (6, 11,
and 16) on valve body in positions illustrated. Secure
fittings with screws (4, 9, and 18) and lockwire (C96)
screws.

b. Position valve in firewall and secure with wash-
ers and hex nuts.

c. Connect electrical connector and three lines to
valve and install lockwire (C96).

4-92. OIL SUPPLY SYSTEM HOSES, FIT-
TINGS, AND TUBING.
The hoses and tubing used in the oil supply system are
light–weight assemblies incorporating permanent fit-
tings. The hoses located near the engine are provided
with fire shields. The oil cooler bypass line is of aluminum
construction.

4-93. Inspection — Oil Supply System Hoses, Fit-
tings, and Tubing.

a. Inspect oil lines for kinks, uniformity of diame-
ter, breaks, and freedom from interference with adjoining
structure or other components. Replace defective oil
lines.

b. Inspect fittings and hardware for cracks,
crossed threads, obstructions in opening, burrs, or other
damage. If crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH–58 Helicopter Series.

4-94. Repair/Replacement — Oil Supply System
Hoses, Fittings, and Tubing. Replace all damaged fit-
tings. Replace all seals, packings, self–locking nuts, cot-
ter pins, and lockwire when they are removed from a unit.

4-95. INTERSYSTEM OIL LEAKAGE.

4-96. Description — Intersystem Oil Leakage. Occa-
sionally, intersystem oil leakage may occur internally be-
tween the freewheeling assembly and engine oil systems
through the accessory gearbox shaft seals. Evidence of
this is a high engine oil level coupled with a low transmis-
sion oil level.

4-97. Inspection — Intersystem Oil Leakage. Check
Engine and Transmission oil levels.

4-98. Repair/Replacement — Intersystem Oil Leak-
age.

a. Remove freewheeling unit from gearbox. Re-
fer to paragraph 6-25.

CAUTION

Do not pry between seal cavity in the gear-
box housing and seal. Be careful not to
damage the gearshaft or contaminate the
shaft bearings.

b. Remove both accessory gearbox seals, one
from each end. Seal replacement tool kit (6796941).



TM 55-1520-228-23-1

TM 55-2840-231-23P    or TM 55-2840-241-23P
available for this purpose. An alternate means of sealing
replacement is to drill three holes into metal portion of
seal, then after removing clips, shavings, etc., install
sheet metal screws in each hole with washers. Seal may
now be pried from housing, utilizing a wooden block and
suitable pry bar inserted under washers, alternately pry-
ing at each screw location.

c. Inspect driveshaft sealing surface for burrs,
scratches, sharp edges, etc., which would damage seal-
ing lips.

NOTE

Install replacement seal. Refer to TM
55-2840-231-23P TM 55-2840-241-23P.

d. Inspect replacement seals for condition. Ensure
seal lips are not Chipped, tom, or grooved.

e. Apply light film of grease (C78) to seal lips to aid
installation. Ensure secondary sealing surface is in-
serted into gearbox first, metal surface outboard, then
carefully drive (or press) replacement seal in place.

f. Reinstall freewheeling unit. Refer to paragraph
6-33.

4-98.1. EXTERNAL SCAVENGE OIL FlLTER AS-
SEMBLY After compliance of MWO 1-1520-228-50-44.

4-98.2. Description - External Scavenge Oil filter
Assembly. The external scavenge oil filter is mounted
above the tail rotor driveshaft, behind the engine oil tank
The in-line oil fitter consists of a 4 micron filter element,
oil bypass indicator, and bypass valve. When the filter
element becomes cogged, it will give a warning by ex-
tending the bypass (red) indicator. The indicator extends
when a set differential pressure across the filter is ex-
ceeded. When in the reset position, the indicator will be
hidden from view.

4-98.3. Inspection - Externai Scavenge Oil Filter As-
sembiy.

a. Inspect fitter assembly for security, condition,
leaks, damaged fittings, or broken Iockwire.

b. inspect hoses for kinks, chaffing, and condition.
Replace defective hoses.

NOTE

If filter bypass indicator (red button) is
showing, reset indicator, ground run en-
gine, and reinspect. If indicator is not show-
ing after ground run, aircraft may be re-
ieased for operation. If indicator Is showing

after ground run, change engine oil, and re-
place scavenge filter element

c. Check for extended oil bypass (red) indicator. If in-
dicator is extended, reset by pressing in.

4-98.4. Removal - External  Scavenge Oil Filter As-
sembly.

CAUTION

Protective covers shall be used to cover all
open ports and lines to prevent contamina-
tion by entry of foreign material.

a. Remove aft fairing (5, Figure 2-10 or 10, Figure
2-11). Place suitable container under scupper drain of
aircraft.

b. Remove hose (1, Figure 4-16.1) from inlet side of
filter assembly (2).

c. Remove hose (3) from outlet side of filter assembly
(2).

d. If necessary, remove reducer (4) and packing (5)
from outlet side of lifter assembly (2). Discard packing
(5).

e. If necessary, remove reducer (6) and packing (7)
from inlet side of filter assembly (2). Discard packing (7).

f. Remove filter assembly (2) by removing 3 bolts (8),
3 washers (9), and 3 spacers (1O).

4-98.5. Cieaning - Externai Scavenge Oil Filter As-
sembly.

WARNING

Clean exterior of oil filter assembly (Figure 4-16.1) with
drycleaning solvent (C62).

4-98.6. Repair - External scavenge Oil Fiiter Assem-
bly.

a. Replace oil filter assembly (2, Figure 4-16.1) if
damage or corrosion exists.

b. Replace oil filter element (3, Figure 4-16.2) if un-
serviceable or damaged. Refer to paragraph 4-98.10.

4-40      Change 22
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4-98.7. Installation - External Scavenge Oil Filter WARNING
Assembly.

NOTE
Drycleanlng advent (C62) Is flammable and
toxic. It can irrltate skin and cause bums.

All preformed packlngs shall be coated with
Iubricating oil (C103 of C103.1)

a. Install filter assembly (2, Figure 4-16.1) with 3 bolts
(8), 3 washers (9), and 3 spacers (10).

Use In well ventilated area, sway from heat
and open flame. Wear rubber gloves and
goggles In case of contact, Immediately
flush skin or eyes with water for at least 15
mlnutes Get medical attention for eyes.

b. If removed, install reducer (6) with new preformed e. Clean inside of filter bowl (1) using drydeaning sol-
packing (7) coated with Iubericating oil (C103 or C103.1) vent (C62) and wiping rags (C119.1).
on inlet side of filter assembly (2).

c. If removed, install reducer (4) with new preformed
4-98.9 Inspection - External Scavenge Oil Filter Ele-

packing coated with lubricating oil (C103 or C103.1) on
ment.

outlet side of filter assembly (2).
Inspect oil filter element (3, Figure 4-16.2) for contamina-

d. Install hose (3) on outlet side of filter assembly (2). tion to determine if any corrective action is needed be-
yond replacement of element or preformed packings.

e. Install hose (1) on inlet side of filter assembly (2).

f. Service oil tank if necessary.
4-98.10. Replacement/lnstallstion - External Scav-
enge Oil Filter Element.

g. Perform Maintenance Operational Check and leak
check external filter assembly. NOTE

h. Reinstall aft fairing (5, Figure 2-10) or (10, Figure All preformed packings shall be coated with
2-11). lubricating oil (C103 of C103.1)

4-98.8. Removal - External Scavenge Oil Filter Ele-
ment. a. Coat performed packing (5, Figure 4-16.2) in new

filter element (3) with lubricating oil (C103 or C103.1).
CAUTION

Protective covers shall be used to cover all
open ports and lines to prevent contamina-
tion by entry of foreign materials.

a. Remove aft fairing (5, Figure 2-10 or 10, Figure
2-11).

b. Place suitable container under scupper drain of air-
craft, cut Iockwire, and remove filter bowl (1, Figure
4-16.2) from filter head (2).

c. Remove filter element (3) from filter bowl (1). in-
spect per paragraph 4-98.9. Discard filter element (3).

b. Install filter element (3) in filter bowl (1).

c. Coat preformed packing (4) with Iubricating oil
(C103 or C103.1) and install in filter bowl (1).

d. Install filter bowl (1) into fitter head (2) and hand
tighten. Secure with Iockwire (C96).

e. Service oil tank if necessary.

f. Perform Maintenance Operational Check and leak
check external filter assembly.

d. Remove preformed packing (4) from filter bowl (1). g. Reinstall aft fairing (5, Figure 2-10 or 10, Figure
Discard preformed packing (4). 2-11).

Change 22     4-40.1
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SECTION VI. IGNITION SYSTEM

(Refer to Chapter 9)

SECTION VII. POWER CONTROLS

4-99. POWER CONTROLS.

4-100. Description - Power Controls. Helicopter uses

4-101. Inspection - Acceptance/Rejectlon Criteria -
Power Controls.

missing rivets. Refer to Figure 4-17 for limits. If either ri-

4-40.2 Change 22
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Area A to be free of dents and
scratches, torque tube and/or
torque tube assembly must be
replaced when permanent de-
formation because of twist is vis-
ible in Area A.

Area B may have nicks and
scratches a maximum depth of
0.035 inch and covering a maxi-
mum 0.100 square inch area.

Area C may have
scratches a maximum
depth of 0.010 inch and
dents 0.030 inch deep with
a maximum area of 0.100
inch square.

Figure 4-17. Power Control — Torque Tube Assembly Damage Limits

f. Inspect linkage at gas producer as follows:

(1) Inspect lever (4, figure 4-37) and link as-
sembly (3) for elongation of holes and wear.

(2) Inspect bolt (7), washer (8), and nut (9) for
erosion, damage, and wear.

g. Inspect tube (1, figure 4-38) for bends, dents,
cracks, or missing rivets. Replace defective tube. If crack
in tube is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

(1) Nicks, scratches, and pitting not to exceed
0.003 after cleanup (no area limit).

(2) Smooth dents not to exceed 0.028 in depth
and not to affect more than 1/4 circumference in any
location.

h. Inspect N2 governor arm (6, figure 4-38) for the
following:

(1) Inspect for cracks on clevis tangs. If crack
in N2 governor arm is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

(2) Replace defective governor arm.

4-102. Removal — Control Cable Assembly — Pow-
er Controls.

a. Gain access to right side of engine by opening
hinged section of engine side cowling (7, figure 2-1).

b. Unsnap and remove right hand cover from up-
per cabin roof beam.
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c. Remove cover assembly from center post and
retain attaching hardware for reinstallation.

d. Remove pilots seat. Refer to paragraph 2-78.

e. Remove clamp (18, figure 4-18), nut (13), washer
(19), spacer (20), and screw (21).

f. Remove clamp (22), nut (13), washer (19), and
screw (23) from adapter bracket (24).

g. Remove clamp (25), washer (19), screw (26) and
spacer (27).

h. Remove clamp (28) be removing existing hard-
ware. Measure exposed threads between nut (11) and
unthreaded area of throttle cable (54) to facilitate ap-
proximate position at installation.

NOTE

Use wrench to hold end of control cable
when loosening or tightening jamnut.

i. Remove Iockwire and loosen nut (11).

j. Disconnect rod end (6) by removing cotter pin (1),
nut (2), washer (3), and bolt (5).

k. Using a tape measure, determine distance be-
tween bracket (12) and end of rod end (6) to facilitate
approximate position at installation.

l. Remove ball joint (10), adapter (8), and rod end
(6) as a unit from end of control cable. If balljoint (10)
adapter (8), and rod end (6) are to be disassembled,
measure overall length to facilitate approximate posi-
tion of reassembly.

m. Loosen nut (16) and nuts (17). Remove inboard
nuts (16 and 17) from control cable assembly (54) and
slip cable outboard from bracket (12). Remove out-
board nut (17) from cable.

n. Remove six clamps (29), nuts (13), washers (19),
and screws (30) securing control cable assembly (54)
to center post structure.

o. Remove clamp (31), nut (13), washer (19), spacer
(32), and screw (33) from clamp (34) located in upper
cabin roof beam area.

p. Remove clamp (36), nut (13), washer (19), and
screw (30).
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q. Remove Iockwire (39) securing nuts (40 and 42)
and loosen nuts.

r. Disconnect rod end (44) from bellcrank (45), cot-
ter pin (46), nut (47), washer (48), and bolt (49).

s. Remove nut (40), ball joint (41), tube assembly
(43), and rod end (44) as a unit from end of control
cable assembly (54).

t. Remove boot (38) from control cable.

u. Remove aft two nuts (37) at engine fireshield.
Remove control cable assembly from fireshield by pull-
ing forward, then remove forward two nuts (37) from
control cable assembly.

v. Route control cable assembly (54) through grom-
mets (35) and other existing grommets and remove
from helicopter.

4-102.1. Engine Gas Producer Controls Installation.
This portion of the gas producer controls is located in
the engine bay and mounted on the engine deck, just
under the engine fuel control. The control bracket takes
the input from the collective twist grip, through the
control cable and translates the motion as an input to
the engine fuel control.

4-102.2. Gas Producer control Bracket. This bracket
functions as a support for the gas producer control tube
and the rod end side of the gas producer control push-
pull control cable assembly by means of the bellcrank,
which is mounted on the bracket. The bracket trans-
lates horizontal movement of the cable to a vertical
movement at the fuel control lever.

4-102.3. Inspection - Gas Producer Control Bracket.

NOTE

There are several alternate bearings which
may be used. If a teflon-lined bearing has
been used, inspect for signs of possible
contamination damage. Also, inspect
bolt(s) for sign of turning in the bearing.
This is not acceptable. Teflon is subject
to damage by grease, oil, jet fuel, hydrau-
lic fluids, etc. It is important to assure the
teflon bearing is free to rotate. Refer to
para 11-130.f. for data on “spinning-in” of
bearings.

a. Inspect the bearing in the bracket (53, fig. 4-18)
for condition and wear; the bearing must have freedom
of movement (rotation) and its I.D. must be free from
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wear and damage. Replace bearing if it is worn or dam-
aged. (Note that the bearing is roll-staked in place.) If
crack is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

b. Inspect the mating bolt for condition and wear;
replace if the plating is worn. Replace any worn or dam-
aged bolts. If crack in bolt is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

4-102.4 Gas Producer Control Bellcrank. The I.D.
which mates with the bolt (11, fig. 4-31) is a relatively
loose fit; the critical points to check are the bolt holes
which mate with the AN173 series bolt.

NOTE

If a teflon lined bearing was used in the
gas producer bracket, there is a possibil-
ity the bellcrank may be turning on the
bolt. This is not acceptable.

4-102.5 Inspection — Gas Producer Control Bell-
crank.

a. Inspect the bellcrank bolt holes for wear and
condition. If crack in bellcrank bolt holes is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.

NOTE

Pay particular attention to the bolt holes
which mate with the AN173 and AN174
bolts.

b. Inspect all bolts for condition and wear; replace
any worn bolts. If crack in bolt is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

4-102.6 Gas Producer Control Tube. This tube as-
sembly takes the output from the control cable (through
the bellcrank) and inputs the control motion to the engine
fuel control lever which is mounted on the fuel control.

4-102.7 Inspection — Gas Producer Control Tube.

a. Inspect the rod end bearings (44 and 55, fig.
4-30) for wear, condition, and freedom of motion. Re-
place any worn/defective bearings. If crack in rod end is
suspected, refer to TM 1-1520-254-23, Technical Manu-
al Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

b. Inspect rod end bearings I.D. for condition and
wear.

c. Inspect the tube-fixed end bolt hole for condi-
tion and wear. Replace any tube assembly if the part is
worn. If crack in bolt hole is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

d. Inspect mating bolts for condition and wear;
replace any worn bolts. If crack in bolt is suspected, refer
to TM 1-1520-254-23, Technical Manual Aviation Unit
Maintenance (AVUM) and Aviation Intermediate Mainte-
nance (AVIM) Manual Nondestructive Inspection Proce-
dures for OH-58 Helicopter Series.

e. Inspect connecting link (43) for damage and
cracks. If cracks are suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

4-102.8 Fuel Control Lever.
The (airframe) engine fuel control lever is mounted on the
fuel control and has serrations on the fuel control. The
fuel control lever is the “throttle” lever for the fuel control.

4-102.9 Inspection — Fuel Control Lever.

a. Inspect the fuel control lever for condition and
wear; replace if worn. If crack in fuel control lever is
suspected, refer to TM 1-1520-254-23, Technical Manu-
al Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

b. Inspect the AN173 series bolt which mates
with the tube for condition and wear. Replace if the plat-
ing is worn. If crack in AN173 series bolt is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.

4-102.10 Balljoint Connector — Power Controls.
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4-102.11 Description — Balljoint Connector. On ei-
ther end of the Gas Producer Controls Installation Cable
Assembly is a Balljoint Connector. The Balljoint Connec-
tor has been installed to provide for some degree of
misalignment from the easily curved flex cable to the rigid
attach point at each end. For design purposes the Ball-
joint Connector provides 4 degrees of movement, but
has a total movement capability about its theoretical cen-
ter of translation of 8 degrees. To accommodate the
movement, the Balljoint Connector incorporates two in-
ternal curved surfaces (at either end) and an internal ball.
This ball and its two mating concave surfaces provides
the means for an otherwise rigid end to have a degree of
flexibility. The design point at manufacture/assembly is
for a movement capability of 0.005 inches maximum un-
der a 5 lb. load.

4-102.12 Inspection — Balljoint Connector — Power
Controls.

a. Disconnect the Gas Producer Controls Cable
(54, figure 4-30) at the rod end at the bellcrank (45)
located on the engine deck so that the cable is free to
operate under no load.

b. Position one person at the collective stick twist
grip. Slowly operate the twist grip back and forth and
check that the internal portions of the Balljoint Connector
(41) are not excessively worn.

c. What should be expected is a movement at the
rod end and no slop in the Balljoint (41). Slowly rotate the
collective twist grip in both directions and verify there is
no lost motion due to the Balljoint (41) mechanism.

d. Check for wear and/or slop of the Balljoint Con-
nector (10) at the pilot’s collective stick (4) side of the
system.

e. Slowly rotate the twist grip in both directions
and check that no linear motion is “lost” due to wear in the
Balljoint (10).

f. Internal wear of the Balljoint Connector is indi-
cated by cable mechanism movement, but no immediate
translation effect at the output side. This is more readily
detected by quickly moving the twist grip back and forth.
What will be occurring is the internal looseness or wear
at the concave portions of the assembly where they mate
against the internal ball.

g. Adjust the Balljoint if required as follows:

(1) Disassemble the Balljoint. Inspect both
sides of the internal portions for condition and wear,
where they mate against the ball. Inspect the ball for
condition and wear.

(2) No obvious flat spots should exist on any of
the surfaces of either the ball and/or its two end-mating
surfaces. These surfaces should be smooth and free
from surface defects which would prevent smooth opera-
tion.

(3) If no wear is present, reassemble the Ball-
joint. Tighten the assembly until there is no free play.
Verify elimination of free play by holding the wrench-flat
side fixed and then push in and pull out at the threaded
side.

(4) Inspect that the threaded side still has free-
dom of movement about its linear axis. Specifically, the
assembly must not be tightened against the ball. There
should be at least 4 degrees of angular movement.
There should be no evidence of the internal ball binding.

4-102.13 Repair — Balljoint Connector — Power
Controls. No repair is allowed. Replace the Balljoint
Connectors (10 or 41, figure 4-30) if defective.

4-103. Installation — Control Cable Assembly —
Power Controls.

CAUTION

Ensure cable routing does not take sharp
bends or twists during attaching clamp
installations which will result in loss of
freedom of cable operation. Do not bend
to radius smaller than seven inches.

a. Position new power control cable assembly
(54, figure 4-30) to helicopter ensuring proper routing
through grommets (35) and other existing grommets on
center post and upper cabin roof beam.

b. Install outboad nut (17) on power control cable
assembly and insert assembly through bracket (12).
Position cable end from bracket at the same distance
predetermined in paragraph 4-102, step 4-102k. Do not
tighten nuts at this time.
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Figure 4-18. Gas Produce Control Installation (Sheet 1 of 3).
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Figure 4-18. Gas Producer Control Installation (Sheet 2)

4-44



TM 55-1520-228-23-1

1. Cotter Pin
2. Nut
3. Washer
4. Pilot Collective Stick
5. Bolt
6. Rod End Bearing
7. Nut
8. Adapter
9. Nut

10. Balljoint Connector
11. Nut
12. Bracket
13. Nut
14. Washer
15. Screw
16. Seal Nut Assembly
17. Nut
18. Clamp
19. Washer

20. Spacer
21. Screw
22. Clamp
23. Screw
24. Adapter
25. Clamp
26. Screw
27. Spacer
28. Clamp
29. Clamp
30. Screw
31. Clamp
32. Spacer
33. Screw
34. Clamp
35. Grommet
36. Clamp
37. Nut
38. Boot

39.
4 0 .
4 1 .
42.
43.
4 4 .
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

Lockwire
Nut
Balljoint Connector
Nut
Rigid Connecting Link
Rod End Bearing
Bellcrank
Cotter Pin
Nut
Washer
Bolt
Rigid Connecting Link
Rod End Bearing
Lever, Engine Control
Bracket
Control Cable Assembly
Copilot Throttle Control Linkage
Collective Jackshaft
Pilot Throttle Control Arm

206061-97-3

Figure 4-18. Gas Producer Control Installation (Sheet 3)

NOTE

Seal nut assembly (16) has an interior felt
seal/screper. As a part of MWO 55-
1520-228-50-26 the felt seal/scraper
was removed and throttle friction sleeve
P/N 206-064-714-101 installed. It is
acceptable to use the original felt
seal /scraper when the friction sleeve is
not available. The seal nut assembly (16)
must have provisions for Iockwire.
Locally drilled nuts are acceptable
without regard to location and size of
safety wire hole if function of nut is not
impaired. Seal nut assembly shell be
safetied in accordance with TM 55-
1500-204-25/1.

c. Install inboard nut (17) and nut (16). Do not
tighten nuts at this time. If balljoint (10), adapter (8),

and rod end (6) were disassembled, reassemble to
previously recorded dimension. At least 1/4 inch of
threads on balljoint (11) and rod end (6) must be
engaged in adapter (8). Tighten nuts (7 and 9).
Lockwire (C96) nuts (7 and 9) to adapter (8).

d. Install nut (11), ball joint (10), nut (19), adapter
(8), nut (7), and rod end (6) of control cable. Assemble
to previously recorded dimension. At least 1/4 inch of
threads on cable end must be engaged in balljoint.

NOTE

Use wrench to hold end of control cable
(54) when loosening or t ightening
jamnut.

e. Tighten nut (11) against balljoint (10) and
Iockwire (C96).
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Figure 4-19. Power Controls - Gas Producer N1 (Sheet 2)
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1. Tube Assembly
2. Torque Tube Assembly
3. Bellcrank
4. Linear Actuator
5. Stop Screw (Lower)
6. Stop Screw (Top)
7. Governor Arm
8. Governor Arm

(if installed)
9. Stop Arm

10. Eyebolt (if installed)

11. Hex Nut
12. Slotted Adjusting Screw
13. Washer
14. Jamnut
15. Rod End
16. Bracket
17. Washer
18. Shim
19. Washer
20. Bolt
21. Bracket

22. Nut
23. Cotter Pin
24. Washer
25. Bolt
26. Nut
27. Bolt
28. Washer
29. Nut
30. Bolt
31. Washer
32. Nut

TM 55-1520-228-23-1

33. Bolt
34. Washer
35. Nut
36. Bolt
37. Washers
38. Nut
39. Washer
40. Bolt
41. Washer
42. Nut
43. Bellcrank

206062-124-2

Figure 4-20. Power Controls - Droop Compensator N2 (Sheet 2)

NOTE

The following step will be performed after
MWO 55-1520-228-50-26 has been accom-
plished.

f. Adjust screw (24, figure 11-1) to provide 0.750 TO
1.500 INCH-POUNDS friction measured at the throttle
twist grip.

g. Install copilot throttle control tube rod end (55,
figure 4-18) in clevis of throttle arm (21, figure 11-1).
Install bolt (5, figure 4-18) through throttle arm control
tube rod end (55, figure 4-18) and control cable rod end
(6). Secure with washer, nut (2), and cotter pin (1).

h. Tighten nuts (16 and 17) securing cable assembly
to bracket (12) and Iockwire (C96).

i. Install clamp (18) using nut (13), washer (19),
spacer (20), and screw (21).

j. Install clamp (22) to adapter (24) using nut (13),
washer (19), and screw (23).

k. Install clamp (25) using screw (26), washer (19),
and spacer (27).

l. Install clamp (28) using existing hardware.

m. Install six clamps (29) securing control cable as-
sembly (54) to center post using nuts (13), washers
(19), and screws (30).

n. Install clamp (31) to clamp (34) using nut (13),
washer (19), spacer (32), and screw (33).

o. Install clamp (36) using nut (13), washer (19), and
screw (30).

p. Install forward two nuts (37) on cable assembly
and insert cable through engine fireshield then install
aft two nuts (37) on cable assembly. Tighten nuts.

q. Install boot (38) on control cable end.

r. Install nut (40), balljoint (41), nut (42), tube as-
sembly (43), and rod end (44). At least 1/4 inch of
threads on cable end must be engaged in balljoint.

NOTE

When installing bellcrank (2, figure 4-19)
or (3, figure 4-20), tighten nut fingertight
plus one castellation and install cotter
pin. Check bellcrank for freedom of
movement.

s. Position bellcrank (45) and throttle controls as
described in paragraph 4-104.

t. Adjust tube assembly (43) if required to position
rod end (44) in bellcrank (45). Check witness hole in the
tube assembly for adequate thread engagement. Ad-
just rod end (6) or reposition other parts of the cable
assembly if required to obtain correct location of rod
end (44).

u. Torque nuts (40 and 42). Install Iockwire (C96)
from balljoint (41) to nut (42) and from balljoint (41) to
nut (40) as shown in detail B of figure 4-18.

v. Install rod end (44) to bellcrank (45) using bolt
(49), washer (48), and nut (47). Secure with cotter pin
(46).

w. Check control cable assembly for satisfactory free-
dom of operation.

x. Tighten seal nut assembly (16). If friction sleeve is
installed, tighten to obtain desired throttle friction.
LockWire (C96) nut assembly (16) to bracket (12) or nut
(17).
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y. Check both twist grips for satisfactory operation 4-104. Adjustment - Gas Producer (N1).
through full range.

NOTE
z. Perform adjustment of gas producer (N1). Refer

to paragraph 4-104. When checking aircraft in service, rigging
is acceptable if pointer is not more than

aa. Install pilots seat. Refer to paragraph 2-88. 5/64 inch below the 30 degree mark.

ab. Install center post cover assembly using re-
tained hardware.

ac. Install right hand cover on upper cabin roof Improper rigging will cause variations in
beam by snapping into place. engine speed at idle.

ad. Close hinged section of right hand engine side
cowling (7, figure 2-1).

4-103.1. Adjustment - Throttle Friction After MWO
55-1520-228-50-26.

a. Rotate twist grip to full increase position and then
back right to idle detent position. Maintain the twist grip
in the idle position during accomplishment of the next
two steps.

NOTE
NOTE

There are two ways to add throttle friction
after MWO 55-1520-228-50-26. One is by
torque of the nut, P/N 206-064-714-101,
on gas producer cable which compresses
a nylatron sleeve over the cable tube end;
the other method is by use of the friction
clamp, (26, figure 11-1), which adds fric-
tion to the throttle arm. These two func-
tion devices have been provided as part
of the power droop kit to prevent inadvert-
ent throttle roll off during engine power-on-
operations. Note, that a one degree move-
ment at the pilots twist grip will result in an
approximate 30 horsepower change.

a. Initial friction will be added by torque of the nut,
P/N 206-064-714-101, on the throttle cable.

b. If this does not provide enough system friction,
tighten the screw on the friction clamp, (24, figure 11-1).

c. The nut be safetied as in paragraph 4-103. The
Iockwire installs between the hole in the ball joint con-
nection and the jam nut.

Design of the idle detent button may al-
low the button to partially pop out. Con-
tinue turning twist grip open until button
pops out all the way. Make all rigging
adjustments using the pilot twist grip.

Rigid connecting link (1, figure 4-19)
maybe connected to the upper hole in the
bellcrank arm (2) if necessary for correct
rigging.

b. Position bellcrank (2) as illustrated in figure 4-19,
detail D, and connect rigid connecting link (1) to bellcrank
(2). If control cable assembly (54, figure 4-18) requires
adjustment, back off nut (7) and adjust rod end bearing
(6). Use a wrench to hold control assembly adapter (8)
when loosening or tightening nut. Recheck position of
twist grip to assure grip is against idle detent stop, then
check position of bellcrank (2, figure 4-19); install
Iockwire (C96) between nut (7, figure 4-18) and
adapter (8). Install Iockwire (C96) between nut (9) and
adapter (8).

4-50 Change 18
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c. Set arm (5, figure 4-19) exactly at 30 degree posi-
tion on quadrant (6), install arm (4) and position as illus-
trated in figure 4-19, detail D. Install nut (12) on lever and

system including arm (25, in figure 11-1)

Change 22   4-50.1/(4-50.2 blank)
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maximum stops and that pointer on fuel control
quadrant is no more than 5/64 inch below the 30
degree mark when copilot twist grip is rotated to idle
detent from either the full increase or full closed
position.

i . Rig the gas producer fuel control. Refer to TM
55-2840-231-23    , TM 55-2840-241-23  .

j. Check system for smoothness by turning pilots
twist grip. If twist grip forces are considered
objectionable by the pilot, the following twist grip
force values may be used as a guideline.

(1) Primary Method: Atach a spring scale on
the nut of the balljoint connector of the control cable
at view BB, figure 4-19. Spring scale must be
attached parallel to the control cable. Control cable is
located under the seat at the base of the pilot
collective stick. Force required to rotate pilots twist
grip must not exceed 20 pounds breakaway from the
full closed position. Force required after initial
breakaway, to idle position will not exceed 1 1
pounds. After passing the idle position, force will not
exceed 7 pounds throughout range to full open
position. The operation will be smooth through the
entire range.

(2) Alternate Method: Check twist grip forces
by wrapping tape (C136), or equivalent about the pilot
twist grip to prevent da rnage to cork, then wrap cord
(C49), around grip in direction to increase throttle.
Spiral the wrappings, except for the first several
wrappings which will overlap to prevent slippage.
Attach spring scale to looped end of cord and pull
straight out to unwrap the cord, and advance the
throttle. Maximum forces shallnot exceed 30 pounds
breakaway, 18 pounds from breakaway to detent
position, and 12 pounds after passing idle position.

NOTE

If proper torque is not attainable, repeat
system rigging procedure. Check throttle
cable for sharp bends, or improper
clamping.

Torque for twist grip will increase as
temperatures decrease below 0°F
(-18°C). Ensure that rubber boot (detail
B, figure 4-19) is in good conditon and
that control assembly (10, figure 4-19) is
clean. If the inside of the boot is
deteriorated replace the boot.

k. Complete rigging check; refer to TM 55-2840-
231-23  ,    , TM 55-2840-241-23      . . If rigging is not
correct the control system must be inspected more
thoroughly and corrective action taken. Inspect the
control system in detail as follows:

(1) Inspect lever (4, figure 4-19), clevises on
link (3), bellcrank (2), link (1), and all pins or bolts
connecting them for wear. Replace all worn parts.

(2) Repeat paragraphs above to determine if
looseness is within limits. If looseness exceeds the
5/64 inch limit on the indicator quadrant, remove
pilots seat to inspect the control cable, rod end, pin,
twist grip lever, and supporting clamps for wear or
looseness which will result in lost motion in the
control system. Replace parts which are worn
excessively. Also inspect cable for freedom of
operation. Check to be sure that cable is routed so it
does not take sharp bends. If dual controls are
installed, remove copilots seat also and inspect for
wear in the N1 control system. Replace excessively
worn parts.

NOTE

Make rigging adjustments using the
pilots twist grip. Recheck the linkage
movement using the copilot twist grip.

NOTE

Engine performance check is required for
rigging adjustments of the fuel control.

l. Rig power turbine governor (N2) controls prior
to performing the following checks and adjustments.

m. Perform idle speed check and adjustment in
accordance with TM 55-2840-231-23      , TM 55-
2840-241-23    .  . Gas producer (N1) speed must be
between 62%-64% N1 with generator switch OFF.

4-51
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Never attempt to adjust N1 idle speed by
adjusting rigid connecting link (3, figure
4-19). Pointer must be at 30 degrees or
within the specified limits. N1 idle speed
must be adjusted by the idle speed
adjusting screw. Failure to comply with
this warning can result in an engine
flameout. Refer to TM 55-2840-231-23
   , TM 55-2840-241-23     .

NOTE

Set idle speed at approximately 63% N1
to al low for seasonal  temperature
changes. Engine performance check is
not required for idle speed adjustment.
Dual control installation requires an idle
speed check from the copilot side also.
Idle speed must repeat.

n. Check idle speed with generator off

4-105. Adjustment - Power Turbine Governor.

Adjustment of the power turbine gover-
nor controls is a critical flight safety
task.

NOTE

Rig collective pitch controls before
rigging governor controls.

a. Disconnect rod end (5, figure 4-20) from lever.

b. Adjust tube assembly (1) to a length of 38.400
inches and install forward end (adjustable) in center
hole of torque tube assembly (2). Firewall boot must
be installed. Connect tube (1) to bellcrank (3).

c. Before connecting actuator to arm (7 or 8),
check stroke of actuator for 1.500 inches travel from
full retraction to full extension. (See view A-A.) If
necessary adjust as follows:

NOTE

If the aircraft is equipped with actuator
P/N 206-062-721-1 (vendor P/N 65A120)
adjust according to par (1) through (3).

4-52 Change 5

If the aircraft is equipped with actuator
P/N 206-062-721-11 (vendor P/N 7185-1)
adjust according to par (4) and (5).

The two actuators are sufficiently
similar that the illustration in figure 4-
20, view A-A and detail A may be used.
View B-B and index items 11-13 apply
only to the 206-062-721-1.

(1) Run actuator to approximately midpoint of
travel. Failure to do this will damage the internal
stops if the actuator screw (12) is adjusted.

NOTE

All adjustments to actuator stroke must
be done with actuator at approximately
the midpoint of travel. Adjusting screw
(12) should not be allowed to rotate
when nut (11) is loosened.

(2) Back off hex nut (11) and remove washer
(13) from pin. Do not operate actuator with washer or
nut removed.

(3) Turn ad just ing screw (12)  c lockwise to
increase travel and counterclockwise to decrease
travel. Be sure to replace nut every time before
checking travel of actuator stroke. Do not overtorque
locknut. One full revolution of the slotted adjustment
screw changes the stroke 0.114 inches in each
direction. Adjust stroke to 1.500 inches from full
retract to full extend.

(4) Run actuator to midpoint of travel. Do not
make stroke adjustments when the actuator is at a
limit position.

(5) Turn the 13/16 inch hex shaped extension
on the actuator (largest hex on side of actuator
where the smaller hex rod protrudes) clockwise to in-
crease travel or counterclockwise to decrease travel.
One full turn of the adjustment changes the stroke
0.083 inches. Adjust the stroke to 1.500 inches travel
from full retract to full extend.

d. Install forward rod end of actuator (4) in center
hole of bellcrank (3).

e. I n s t a l l  g o v e r n o r  a r m  ( 7  o r  8 )  o n  s h a f t
approximately 90 degrees to centerline of indicator
on stop arm (9) on the shaft. Install nut (22) on shaft
end and torque 40 TO 50 INCH-POUNDS.
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CAUTION

To prevent internal damage to actuator
(4) hold shaft motionless while turning
jamnut (14) or rod end (15). Use a wrench
at the end of the shaft. The 206-062-721-1
has wrench flats or a hex at the rod end of
the shaft. The 206-062-721-11 has a hex
shaped shaft.

f. Loosen jamnut (14) on actuator. Be sure to hold
shaft when loosening jamnut. Move GOV RPM switch
to DECR, fully extending actuator. Check length be-
tween centerlines of rod end holes for a maximum of
15.750 inches with actuator still unconnected to lever (7
or 8).

NOTE

Initially install rod end at outboard hole of
arm.

g. Move collective stick to full up position and lock.
Move GOV RPM switch to full INCR. Move arms (7 or 8
and 9) so that stop arm (9) is 0.010 inch from touching
maximum RPM stop screw (6). Adjust rod end (15) to fit
and temporarily install bolt (25), washers (24), nut (26)
finger tight. Move collective to full down position and
Iock. Move GOV RPM switch to full DECR. Back out
minimum rpm stop screw (5) and adjust to provide
0.010 inch minimum clearance from stop arm (9). There
is no minimum rpm stop setting. The minimum rpm stop
screw may be removal in order to obtain proper rigging
clearances.

NOTE

With collective controls full up or full down
and with actuator at full increase or full
decrease, actuator must contact its inter-
nal stops before governor stop arm (9)
contacts maximum or minimum rpm
stops. Ensure that 0.010 inch minimum
clearance is maintained between the stop
arm and the max stop screw. There is no
maximum clearance from governor stops.

CAUTION

To prevent internal damage to linear ac-
tuator (4), hold shaft motionless while
turning jamnut (14) or rod end (15). Ex-

cessive contact with governor minimum
and maximum rpm stop will result in dam-
age in the slotted area of torque tube (2).

h. With actuator in full decrease, run engine with
collective pitch in the full down position. Check mini-
mum rpm for 98%         , 95%        with GOV RPM switch
in DECR position and then check for 105%          , 102%

  with switch in INCR. Adjust if required by
adjustment of the actuator stroke, and rod end, refer-
ence paragraph 4-105 a and f. One full turn of adjust-
ment equals 1/2% rpm change on each end (high and
low) at the same time. One full turn of the rod end (15)
equals 1/2% rpm. Hold hex on shaft and tighten jamnut
(14) after final adjustment. Inspect witness hole at shaft
end for adequate thread engagement of rod end (15).

NOTE

For inspection purposes on operating air-
craft, the aircraft is considered satisfac-
tory for flight if the maximum N2 RPM
available with the collective full down and
linear actuator at maximum increase is
104% to 105%        or 10l%to 103%.           .

i. If a condition occurs where 98% to 105%       ,
95% to 102%           RPM is not attainable with the collec-
tive full down, it is permissible to adjust the maximum
and/or minimum rpm stop. If the maximum rpm stop is
contacted with the collective full down and with full
increase, damage to the torque tube (2) will result when
the collective is raised to the full up position. Therefore,
rigging in accordance with step g. is very important.
Maximum limit for increasing the maximum rpm stop
screw is for the screw to be even with the governor
housing.

NOTE

Normal operating speed of N2 is 103%
to 100%        . However, if the helicopter is
flown to altitude the N2 will be noted to
decrease. A minimum of 104%        , 101%
        is required on the ground to permit
the pilot to maintain 103%      100%     as
altitude increases. In addition approxi-
mately 1% decrease in N2 speed can oc-
cur due to changes in ambient tempera-
tures. The purposes of rigging to
105% 102% is to assure the
104%      101%        is available throughout
the normal range of ambient conditions.

Change 18 4-52.1/(4-52.2 blank)
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j. After f inal adjustments are complete, check
maximum stop (6) and minimum stop (5) on governor
for 0.010 inch minimum clearance. There is no
maximum clearance.

(1) Secure governor stop (6) and bolt (10) with
lockwire (C95).

{2) Install bolt (25), washers (24), nut (26), and
tighten finger-tight plus one castellation, secure with
cotter pin (23).

(3) Ensure rod end (15) is centered in governor
arm (7 or 8) before securing jamnut (14).

(4) Eyebolt lower stop (10, figure 4-20) may be
used on OH-58A but maybe removed if necessary for
rigging requirement. When the eyebolt is used, a
jamnut (not illustrated) must be installed to secure
lower stops (5 and 10), The eyebolt is not used on
OH-WC. When the eyebolt is not installed a lower
atop screw similar to the max stop screw (6) is
installed.

NOTE

tf further adjustment is required after
maintenance operational check, perform
procedures as outlined in Paragraph
4-105, step c. Refer to TM 55-1500-
3 2 8 - 2 5 .
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NOTE

Some governors recently overhauled
may require the removal of bolt (8) and
screw (5) to obtain 0.010 minimum
clearance as specified in paragraph
4-105, step g.

4-106. Adjustment — Droop Compensation (N2).
The N2 power turbine governor should maintain any
selected speed throughout the collective travel range.
In actual operation, N2 may temporarily overspeed or
underspeed the rpm selected for a period of approxi-
mately two to five seconds, if the collective is moved
abruptly. The twist grip should not normally be used to
control overspeed except in case of fuel control or
governor malfunction. If the rpm comes back to the
previous setting, no adjustment is required; if not the
droop compensation rate must be adjusted as follows:

NOTE

Droop due to improper adjustment of
fuel control will not be corrected by
droop compensation.

Since droop rate rigging may affect the
rpm range and amount of contact with
minimum and maximum rpm stops on
the governor, these items must be
inspected and adjusted if necessary
after each droop rate adjustment.

For droop compensator system inspec-
tion criteria refer to para 4-101.

a. Underspeed when collective is raised and
overspeed when collective is lowered. Move rod end
(15) to inboard hole of arm (8). Recheck compensa-
tion. If this did not provide sufficient compensation,
move forward end of tube assembly (1, figure 4-20) to
upper hole in torque tube assembly (2). Install bolt
(36), washers (37 and 39), nut (38) finger-tight plus
one castellation and secure with cotter pin (23).
Recheck for droop correlation. If this did not provide
sufficient compensation, move forward end of linear
actuator (4) into upper hole of bellcrank (3). Install bolt
(30), washers (31), nut (32) finger-tight plus one
caste nation and secure with cotter pin (23). Repeat this
procedure to check for correlation. If the above adjust-

ments do not provide proper droop
replace governor.

b. Overspeed when collective

compensation,

is raised and
underspeed when collective is lowered. Move rod end
(15, figure 4-20) to outboard hole of arm (8). Install
bolts (36), washer (37 and 39), nut (38) finger-tight plus
one castellation and secure with cotter pin (23).
Recheck for droop correlation. If this did not provide
sufficient compensation, move forward end of tube
assembly (1) to lower hole in torque tube assembly (2).
If this did not provide sufficient compensation, move
forward end of linear actuator (4) into lower hole of
bellcrank (3). Install bolt (30), washers (31), nut (32)
finger-tight plus one castellation and secure with cotter
pin (23). Repeat this procedure to check for correla-
tion. If the above adjustments did not provide proper
droop compensation, replace governor.

4-107. Troubleshooting — Power Controls. For
troubleshooting, refer to TM 55-2840-231-23   ,
TM 55-2840-241-23    .

4-108. Removal — Power Controls.

CAUTION

Do not twist power control cable in
housing and do not remove cable from
housing as this assembly will fall apart.
Refer to figure 4-19.

a. Rigid cable and connecting link bellcranks are
removed by removing attaching bolts and clamps.

b. Remove torque tube assembly (2, figure 4-20)
as follows:

(1) Remove two bolts (20) and two washers
(19) that attach bracket (21) to fuselage.

(2) Remove bracket (21), washer (17), and
shim (18) from torque tube assembly (2).

(3) Remove torque tube assembly (2) with
washer (17) from bracket (16).

(4) Remove washer (17) from torque tube
assembly (2).
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CAUTION

Any visible indication of fretting, corro-
sion or wear is cause for replacement of
bolt (7 and 11, figure 4-19). Bolt (7) will be
installed with head outboard to preclude
chafing of oil hoses and tubing. Install nut
(9) finger-tight plus one castellation, then
install cotter pin. Install nut (13) on bolt
(11) finger-tight.

NOTE
When installing bellcrank (3, figure 4-20),
tighten nut finger-tight plus one castella-
tion and install cotter pin. Check bellcrank
for freedom of movement.

4-109. Installation — Power Controls.

a. Secure all tubes, cables, and bellcranks in
position with proper bolts, nuts, clamps, and other neces-
sary hardware.

b. Install torque tube assembly (2, figure 4-20) as
follows:

(1) Install torque tube assembly (2) in bracket
(16) with one washer (17).

(2) Install one washer (17) and bracket (21) on
torque tube assembly (2).

(3) Temporarily install bracket (21) to fuselage
with bolts (20) and washers (19).

(4) Slide torque tube assembly (2) toward
bracket (16). Using a feeler gage, take a measurement
of the amount of clearance (gap) between bearing in
bracket (21) and washer (17).

CAUTION

Peel shim (18) must provide a clearance of
0.003 to 0.020 inch to provide freedom of
movement of torque tube assembly.

(5) Obtain shim (18) that equals clearance
measurement. Peel shim (18) to obtain a clearance of

0.003 to 0.020 inch to provide freedom of movement of
the torque tube assembly (2) on final installation.

(6) Remove bolts (20) and washer (19) from
fuselage to free bracket (21).

(7) remove bracket (21) and washer (17) from
torque tube assembly (2).

(8) Install previously fitted shim (18) and wash-
er (17) on torque tube assembly (2).

(9) Install bellcrank (43) on torque tube (2),
bolt (40), washer (41), nut (42) finger-tight plus one cas-
tellation and secure with cotter pin (23).

(10) Install bracket (21) on torque tube assem-
bly (2). Secure bracket (21) to fuselage with bolts (20)
and washers (19). Seal bracket (21) and bolts (20) with
sealing compound (C130).

(11) Ensure a clearance of 0.003 to 0.020 is still
present between washer (17) and bracket (21).

4-110. GOVERNOR CONTROL LINEAR ACTUA-
TOR.

4-111. Description — Governor Control Linear Ac-
tuator. The linear actuator is a motor-actuated device
operated by a GOV RPM (beeper) switch on the pilot
collective stick and allows engine output speed to be
varied over a normal range.

NOTE
The linear actuator maintenance is limited
in this section. For more complete instruc-
tions, refer to Chapter 9.

4-112. Cleaning — Governor Control Linear Actua-
tor. Clean exterior surfaces with a clean, lint-free cloth
dampened with drycleaning solvent (C62).

4-113. Inspection — Governor Control Linear Actua-
tor.

a. Inspect cover assembly visually for dents and
scratches.

b. Inspect rod end bearings visually and manually
for loose bearings refer to paragraph 9-93.
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4-114.  Removal  -  Governor Control  Linear
Actuator.

a. Disconnect all electrical power from helicopter.
Remove screw holding cover. Remove cover and
disconnect electrical connectors from actuator.
Protect ends of wires with electrical tape.

b. Remove cotter pins, nuts, and bolts from rod
end bearings and remove actuator.

4 - 1 1 5 .  Ins ta l la t ion -  Governor  Contro l  L inear
Actuator .

a. Install forward end of linear actuator (4, figure
4-20) into center hole of bellcrank (3). Install bolt (30),
washe rs  ( 31 ) ,  nu t  ( 32 )  f i nge r - t i gh t  p l us  on e
castellation and secure with cotter pin (23). Install
linear actuator rod end (15) into governor arm (7),
bolt (25), washers (24), nut (26) finger-tight plus one
caste nation and secure with cotter pin (23). Ensure
rod end (15) is centered on governor arm (7).

b. Connect electrical wire connector and secure
wi th  washers and nut  (not  i l lus t ra ted) .  Ins ta l l
protective cover with screw.

4-56
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5-1. MAIN ROTOR ASSEMBLY.

5-2. Description - Main Rotor Assembly. T h e
main rotor assembly is a two bladed, semirigid, see-
saw type rotor with underslung mounting. The blades
are mounted in the hub assembly grips with through
bolts, which have hollow shanks for installation of
weights to balance the hub. After balancing, the bolts
must be kept with their respective rotor hub grips.
Blade alignment is accomplished by adjustment of
Made latches, which engage the root end of the blade.
The blade grips are retained on the hub yoke by means
of tenion/torsion strap assemblies. Changes in blade
pitch angle are made by turning the grips on the yoke;
each grip has two pitch change bearings. Two types of
hubs may be used; either oil or grease lubricated. With
oil lubrication, oil reservoirs, with sight gages, are pro-
vided for pitch change bearings in the two grips and for
two pillow block bearings utilized with the flapping axis
trunnion. With grease lubrication, grease fitting and
relief valves are used for the same purpose. The rotor
blades are all metal, five piece assemblies consisting
of an extruded aluminum alloy nose block, aluminum
alloy trailing edge, and an aluminum honeycomb filler
(figure 5-1).

5-3. Operational Check - Main Rotor Assem-
bly. Maintenance operational checks shall be per-
formed in accordance with TM 55-1520-228-MTF and
TM 55-1500-328-25.

5-4. Inspection - Main Rotor Assembly.

a. Visually inspect main rotor hub (figure 5-2) for
cracks, nicks, scratches, and gouges. The main rotor
hub is not serviceable if cracks are found. Using a
flashlight, carefully inspect bottom of yoke assembly
for cracking adjacent to trunnion bearing bores.
inspect for cracks between pillow block and T-handle
work aid hole. Inspect pitch horns for cracking adjacent
to trunnion bearings.

b. Inspect grip assemblies for cracks adjacent to
outboard strap retention bolt. Visually inspect the
visible outside surfaces of the grip tang blade bolt
holes for cracks. Inspect pitch horn to grip retaining
bolts for evidence of looseness.

c. Inspect main rotor retaining nut (2, figure 5-1),
for damage and security in locking.

d. Inspect blade retention bolts (3) for visible
damage, evidence of corrosion, and security of attach-
ment.

e. Inspect grip seal areas for evidence of leak-
age. With oil lubricated hub some oil leakage is normal.
Replace seals when loss of oil is equivalent to the
amount in the reservoir sight glass for a two-hour flight
duration.

f. With oil lubricated hub replace grip seal if no
oil is visible in the grip sight glass reservoir after heli-
copter has not operated for a period of 24 hours.
(Except for arctic operation.)

g. Inspect main rotor hub grip dust shield for
deformities. Cracks may be repaired using sealing
compound (C131). No other deformities allowed.

h. inspect pillow block retention bolts for dam-
age, evidence of corrosion, and security of mounting
(movement of slippage marks).

i. Inspect the main rotor blades in accordance
with paragraph 5-99.

NOTE

Any grease leakage other than weeping
during high ambient temperatures or at
the first run-up after servicing, is cause
to replace the seals on the main rotor
greaseable hub pillow blocks and/or
grips.

5-5.

a.
dures.

b.

Troubleshooting - Main Rotor Assembly.

Refer to table 5-1 for troubleshooting proce-

Refer to paragraphs 5-3,5-4,5-6, and 5-23 for
specific testing and mechanical procedures for adjust-
ing the main rotor.

NOTE

Before using table 5-1, ensure all nor-
mal operational checks have been per-
formed. If a malfunction exists which is
not listed in table 5-1, notify the next
higher level of maintenance.

Change 18 5 - 1
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Table 5-1. Troubleshooting - Main Rotor Assembly

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Vertical 1:1 vibration increasing

STEP 1. Rotor blades out of track.

Check rotor blades tracking. Refer to paragraph 5-255.

with airspeed (approximately 6-1/2 per second).

STEP 2. Check friction on swashplate uniball. Refer to paragraph 5-113.

Adjust swashplate friction. Refer to paragraph 5-113.

2. Lateral 1:1 vibration

STEP 1. Spanwise unbalance (normally vibration increasing with rpm in hover).

Check for spanwise balance of main rotor. Refer to paragraph 5-6, step a. If static balance
check becomes necessary, refer to paragraph 5-9.

STEP 2. Chordwise unbalance (normally vibrations increase).

Check for chordwise balance of main rotor. Refer to paragraph 5-6, step g. If static balance
check becomes necessary, refer to paragraph 5-9.

STEP 3. End play in excess of 0.004 inch on main rotor trunnion. Refer to paragraph 5-6.

Adjust trunnion centering. Refer to paragraph 5-52.

STEP 4. Excessive wear and play in swashplate and support assembly. Refer to paragraph 5-112.

Replace swashplate and support assembly. Refer to paragraphs 6-114 and 5-121.

3. 2/rev vibration (approximately 13 per second).

STEP 1. Check friction on swashplate uniball. Refer to paragraph 5-113.

Adjust swashplate friction. Refer to paragraph 6-113.

STEP 2. Check for excessively loose control linkage or swashplate parts. Refer to paragraphs 5-156 and
5-112.

Adjust or replace control linkage. Refer to paragraphs 5-48 and 5-155.

Replace swashplate parts. Refer to paragraph 5-118.

5-2
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Table 5-1. Troubleshooting - Main Rotor Assembly (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 3. Check for loose or improperly torqued tailboom attachment bolts. Refer to paragraph 2-377.

Retorque bolts 375 TO 415 INCH-POUNDS. Refer to paragraph 2-378.

STEP 4. Check for loose blade latch bolt/nuts. Refer to paragraph 5-57.

Retorque trailing edge latch nuts 75 TO 95 FOOT-POUNDS. Use care not to disturb blade

alignment. Refer to paragraph 5-60.

STEP 5. Check for deteriorated or seperated pylon isolation mount; also for worn transmission to isolation
mount attachment bolt or bearing. Refer to paragraphs 2-291 and 2-294.

Replace defective parts. Refer to paragraph 2-296.

4. Spike knocking.

STEP 1. Spike knocking will not be encountered in normal service with serviceable isolation mount except
in cases of extremely rough air or excessively abrupt maneuvers. Spike knocking may be encountered in
normal service if the isolation mount is deteriorated.

Replace isolation mount. Refer to paragraphs 2-293 and 2-298.

5. Autorotation rpm high (low pitch setting on blades too low).

STEP 1. Pitch links too short. Refer to paragraphs 5-158 and 5-255.

Adjust pitch links. Refer to figure 5-52 and paragraphs 5-158 and 5-255.

6. Autorotation rpm low (low pitch setting on blades too high).

STEP 1. Pitch links too long. Refer to paragraphs 5-158 and 5-255.

Adjust pitch links. Refer to figure 5-52 and paragraphs 5-168 and 5-255.

5-3
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Figure 5-1. Main Rotor Assembly (Typical)

5-4



 figure 5-15

TM 55-1520-228-23-1

Figure 5-2. Main Rotor Hub Surface Repair Limits.

5-5
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5 - 6 .  A l i g n m e n t  a n d  B a l a n c e  -  M a i n  R o t o r
Assembly (Installed).

Premaintenance Requirements for Alignment
and Balance of Main Rotor Assembly

(Installed)

Condition Requirements

Model OH-58A and OH-58C

Part No. or Serial No. All

Special Tools None

Test Equipment Protractor/straight
edge feeler gage

Support Equipment None

Minimum Personnel One
Required

Consumable Materials (C115)(C1 20) (C102) (C96)

Balance weights at the inboard trailing
edge and at the leading edge tip caps
must not be removed or changed in the
f ie ld.  Spanwise balance should be
accomplished by addition of weights to
the blade attach bolts.

NOTE

The need to spanwise balance main rotor
blades will be indicated by a 1:1 lateral
vibrat ion. 1 :1  v ib ra t ions  a re  rpm
sensitive, not airspeed sensitive.

a. To spanwise balance main rotor blades, add
two wraps of one-inch tape on one blade at station
208.07. Refer to figure 5-32. (lf lateral is mild, use one
wrap.) If this is worse, remove the tape and put it on
the opposite blade. Add tape in one wrap or 1/2 wrap

increments unti l
reached. Recheck
level.

the smoothest high rpm level is

NOTE

If the rotor cannot be balanced by use of
tape, it is probable that the rotor is out of
chordwise balance. Check chordwise
balancing.

b. If rotor vibration was corrected by spanwise
procedure, remove tape and install quantity of lead
weight, equal to 10.8 times the weight of the tape, in
the hollow shank of the appropriate blade bolt (3,
figure 5-1).

NOTE

The amount of lead weight to be installed
in the blade bolt to compensate for one
wrap of one-inch wide masking tape is
28 grams or one ounce.

c. Carefully remove cap from blade bolt (3, figure
5-1), and place weight in blade bolt. Record the
amount of weight added. Replace cap and operate

that the correct amount of weight has been added,

d. Check main rotor trunnion for centering in the
yoke, p r i o r  t o  s w e e p i n g  b l a d e s .  P o s i t i o n  a
combination square on bottom outboard edge of yoke
parallel to chordwise axis. Take a feeler gage reading
between blade of square and mast. Record reading.
Take a similar reading from opposite side of yoke, If
the reading indicates the trunnion is off center more
than 0.003 inch, proceed to the following step,

e. Remove main rotor hub and blade assembly in
accordance with paragraph 5-8.

Balance weights at the inboard trailing
edge and at the leading edge tip caps
must not be removed or changed in the
field, Chordwise balance should be
accomplished by aft sweep of the blade.

f. I f  center ing
paragraph 5-48.

of trunnion is required, refer to

5-6
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g

NOTE

Before sweeping a main rotor blade,
loosen the nut on-blade bolt (3, figure 5-1)
to prevent binding. After blade has been
swept, torque nuts 200 TO 220 FOOT-
POUNDS plus drag torque valve.

. If chordwise balance is required, as determined in
preceding steps, sweep one blade slightly aft as follows:

CAUTION

Blade sweep adjustments are sensitive.
Do not exceed a maximum of three points
turn on the nuts (4, figure 5-1). Record all
adjustments made on DA Form 2406-16,
M/R HUB. Do not sweep blades forward.

NOTE

Hold blade latch retainer as near vertical
as possible.

If using the vibrex to balance, you may
exceed 3 points as long as you ensure
thread exposure of latch bolt is as speci-
fied in TM 1-1500-204-23.

(1) Index, with a pencil mark, position of latch nut
(4, figure 5-1) on the leading edge side of the main rotor
blade and loosen nut approximately 1/2 point.

(2) Torque latch nut (4) on the trailing edge side
of the main rotor blade to 75 TO 95 FOOT-POUNDS.

(3) Torque latch nut (4) on the leading edge side
of main rotor blade to 75 TO 95 FOOT-POUNDS.

(4) If condition is worse, remove sweep and sweep
the opposite blade aft 1/2 point. Sweep until the best
low rpm lateral vibration level is obtained.

(5) Recheck the high rpm level and sweep blades
aft as indicated by amount of vibration noted.

NOTE

After all adjustments have been com-
pleted, ensure the thread exposure of
latch bolt (13, figure 5-11) is as specified
in TM 1-1500-204-23 beyond the self-lock-
ing element of nut (9).

5-7. Repair - Main Rotor Assembly. Refer to spe-
cific components for maintenance instructions.

5 - 8 .  R e m o v a l  - Main Rotor Assembly.

Premaintenance Requirements for Removal of
Main Rotor Assembly

Condition Requirements

Model

Part No. or Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A and OH-58C

All

(T12) (T7) (T8) (T9)

None

None

Two

(C96)

None

WARNING

Do not allow main rotor blades to rotate
pitch change axis. If blade is inadvert-
ently allowed to rotate on the pitch change
axis beyond 90 degrees, the main rotor
grip retention strap shall be replaced.

a. Code pitch link assemblies (1, figure 5-6) for rein-
stallation in same position. Disconnect pitch link as-
semblies from pitch horn (7) by removing cotter pin (2),
nut (3), washers (4), and bolt (5) from clevis (6).

NOTE

Secure loose links with protective
ding to prevent damage to links.

pad-

b. Secure main rotor blade pitch horns (7) to yoke (8)
with T-Handle and install nut and washer.
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c. For local fabrication of work aid T-Handle, refer
to figure 5-8.

d. Install blade tiedown on main rotor blade to
guide rotor during removal.

CAUTION

Main rotor must be perpendicular to the
mast when using the power wrench (T7) to
loosen or tighten the mast nut.

e. Remove bolt (9, figure 5-6), washer (10), nut
(16), and mast nut lock (11). Remove mast nut (12) using
standard tools or power wrench (T7), adapter (T8), and
socket (T9). Refer to figure 5-7.

5-9. Alignment and Balance (Static), Main Rotor As-
sembly.

Premaintenance Requirements for Alignment and
Balance of Main Rotor Assembly (Static)

Condition Requirements

Model OH-58A and OH-58C

Part No. or Serial No. All

Special Tools (T8) (T13) (T42)

Test Equipment Protractor

Support Equipment None

Minimum Personnel
Required

Two

Consumable Materials (C149) (C143) (C96)

Special Environment
Conditions

None

WARNING

Do not allow main rotor blades to rotate on
pitch change axis. If blade is inadvertently
allowed to rotate on the pitch change axis
beyond 90 degrees, the main rotor grip
retention strap shall be replaced.

NOTE
Check main rotor trunnion for centering in
the yoke prior to sweeping blades. Refer
to paragraph 5-42.

a. Align main rotor as follows:

(1) Place main rotor hub and blade assembly
on a stable level table with a steel top. Place two parallel
supports on stand beneath main rotor. Supports may be
aluminum bars approximately 2 x 3 x 12 inches long or
suitable substitute.

NOTE
Place a block of wood against the heads of
rotor blade retention bolts and tap the
block, moving the grips outward of the
hub to ensure blade grips are fully seated.

(2) Support each main rotor blade at approxi-
mately precone angle of the yoke with adjustable stands.
Install main rotor blade positioning locks from balancing
kit (T42).

NOTE
Precone angle is found by moving blade
tip up or down so the blade retaining bolt
turns freely in the grip assembly.

(3) Place bubble protractor on yoke (chord-
wise), set bubble to level and tighten set screw. Adjust
both main rotor blade grips to zero pitch angle with the
yoke. Set bubble protractor on grip blade bolt boss while
adjusting grips to ZERO pitch angle.

(4) Position scope support (T28) and scope
assembly (T13) on main rotor hub trunnion and yoke.
Refer to figure 5-10.

(5) Check scope for ZERO adjustment. Sight
through scope at an object approximately 50 feet
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away. Draw a straight vertical line on object that will line
up with vertical crosshair. Loosen clamp screws on
scope assembly and rotate scope 180 degrees on tube
axis. Tighten clamp screws. Vertical crosshair should
line upon drawn line. If vertical crosshair does not align
with drawn line, draw a second vertical line on object
that will align with vertical crosshair. Measure one-half
the distance between the two previously drawn lines
and draw a third vertical line between two existing lines.
Adjust screw marked “L” on side of scope to align
vertical crosshair with third drawn line. Rotate scope
180 degrees on tube axis and check that crosshair
aligns with third drawn line. If not, repeat above step
until satisfactory.

(6) Check blade alignment by sighting on head of
alignment pin (figure 5-10) located on upper surface of
each blade tip.

(7) Loosen nut (5, figure 5-11) on blade being
swept to prevent binding. Adjust nuts (9) to sweep
blade as required to align center of alignment screw
head with vertical crosshair of scope.

CAUTION

Ensure blades are not binding when
sweep adjustments are made. Raise blade
tip off stand each time sweep adjustment
is made.

(8) Reverse scope assembly on mount. Check
and adjust opposite blade assembly.

(9) Determine drag of nuts (9), and torque nuts
75 TO 95 FOOT-POUNDS plus nut drag torque value.
Do not allow blade latch retainer to rotate against wear
pads. Hold blade latch retainer as near vertical as
possible.

(10) Determine drag of blade bolt nuts (5) and
torque 200 TO 220 FOOT-POUNDS plus nut drag torque
value.

(11) After torqueing nuts, repeat alignment check
and readjust if necessary. Remove scope and scope
Support.

NOTE

The following alternate method may be
used to align the main rotor blades using
a nylon cord and mirror in place of scope.

(12) Attach a thin nylon chord (C149) between
alignment pins at tip of each blade. Draw the line tight
and secure in place with masking tape (C143).

(13) Check that each blade grip is on ZERO pitch
angle in relation to the yoke. (See substep (3).)

(14) Adjust nuts (9, figure 5-11) to sweep blade
as required to locate nylon cord over both blade bolt
holes as shown in view A of figure 5-10. Loosen nut (5,
figure 5-9) on blade being swept to prevent binding.

(15) The vertical position of the cord in relation to
the blade bolt is determined with a small mirror. Lay the
mirror on the flat machined surface of the blade grip.
View, with one eye, the cord, the mirror image of the
cord, and the alignment point on the blade bolt. When
all three reference points are aligned at both blade
bolts, the main rotor blades are aligned.

WARNING

In performing the following procedures,
do not allow main rotor blades to rotate
on pitch change axis. If blade is inadvert-
ently allowed to rotate on the pitch change
axis beyond 90 degrees, the main rotor
grip retention strap shall be replaced.

b. Balance main rotor as follows:

(1) Align main rotor blades, if not previously ac-
complished, and service grips and pillow block reser-
voirs.

(a) Support main rotor blades while carefully
removing nuts, washers, and T-handles. Do not allow
blades to rotate.

(b) Install balance tool pitch horn lock.

(2) Set up tools to accomplish balance procedure
in accordance with TM 55-4920-201-14.

(3) Check chordwise balance and correct imbal-
ance by sweeping one blade aft as follows:
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NOTE
Blade sweep adjustments are sensitive.
Do not exceed a total of three points turn
on nut (9, Figure 5-11). Index nuts to blade
latches with pencil or paint marks and re-
cord all changes made on DA Form
2408-16 for main rotor hub.

(a) Loosen blade bolt nut (5, Figure 5-11)
in blade to be swept.

(b) Loosen front nut (9) and tighten rear
nut (9) the same amount to sweep blade aft. Do not
sweep blade forward.

(c) Recheck cordwise balance and repeat
step (2)as required. Do not exceed a total of three points
turn on nut (9).

(d) Torque nut (9) 75 to 95 FOOT
POUNDS plus nut drag torque value.

(e) Torque nut (5) 200 to 220 FOOT
POUNDS plus nut drag torque value.

NOTE
After all adjustments are complete, ensure
thread exposure of latch bolt (13, Figure
5-11) is as specified in TM
1-1500-204-23beyond self-locking ele-
ment of nut (9).

(4) Check spanwise balance and correct im-
balance as follows:

(a) Remove cap from bolt (1) of light blade.

(b) Add lead weight to hollow shank of
blade bolt (1) to balance rotor spanwise.

(c) Reinstall cap.

(d) Support main rotor blades while re-
moving pitch horn lock.

(e) Install T-handles and secure with lock-
wire (C96) to trunnion bearings.

5-10. Installation — Main Rotor Assembly.

Premaintenance requirements for installation of Main
Rotor Assembly

Condition Requirements

Model OH-58A and OH-58C

Part No. or Serial No. All

Special Tools (T12) (T7) (T8) (T9)

Test Equipment None

Support Equipment None

Minimum Personnel
Required

Two

Consumable Materials (C22) (C51) (C53) (C84)
(C96) (C129)

Special Equipment
Condition

None

CAUTION

To prevent entry of contaminants into
mast assembly and transmission, ensure
mast cap plug (2, Figure 5-9) is installed
and sealed with compound (C129).

CAUTION

If screw (26, Figure 5-4) protrudes above
washer (17), do not install mast nut (12,
Figure 5-6) until condition is corrected.

NOTE
The static stop shims should be checked
and adjusted before installation of the
hub. This includes new or overhauled
hubs; and reinstallation of serviceable
hubs.

a. Visually inspect condition of screw (26, Figure
5-4) washer (17) and special nut (12, Figure 5-6). Any
evidence of scoring of screw head; gouging or scoring on
washer or nut is cause for replacement.

NOTE
If contact between the mast washer retain-
ing screws and the mast nut is found after
installation “on an in-service aircrat” no
corrective action is required. If contact is
found during installation of the mast nut,
the condition will be corrected prior to re-
turning the aircraft to service.

b. Using metal scale or straightedge ruler, deter-
mine if head either screw (26) protrudes above top sur-
face of washer (17). This is accomplished as follows:

(1) Hold edge of scale on surface perpendicu-
lar to washer.

(2) Move scale across surface of washer, pay-
ing particular attention to area of screw heads.

(3) If for any reason, scale catches on screw
head; screw is unserviceable.

c. Clean mast threads, splines, and cone set with
solvent (C22).
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(3) Inspect cone assembly (15, Figure 5-6) for burrs,
nicks, grooves, or scratches. Remove high spots on mat-
ing surface using India stone (C84).

(4) Inspect main rotor trunnion (Figure 5-3, sheet 2)
for correct master spline position.

d. Apply light coat of corrosion preventive compound
(C51) to splines and recess provided for cone assembly
(15).

e. Install sling (T12) on main rotor assembly.

WARNING

with mast nut lock (11). If using power wrench (T7),
adapter (T8) and socket (T9) refer to Figure 5-7. Install
mast lock nut (11 ,Figure 5-6), bolt (9), washer (10), and
nut (16). Torque nut (16) to 80 INCH-POUNDS.

NOTE

No further retorqueing Is required unless
mast nut is once again removed. If low mast
nut torque is suspected after Initial torque and
helicopter has been in operation, the appllca-
ble check is to remove all torque and retorque
250 FOOT POUNDS minimum, 275 FOOT
POUNDS maximum. within these Iimlts; retor-
que as near as possible to 275 FOOT
POUNDS.

Ensure static stop (1, Figure 5-12) has been
properly shimmed for tight fit with 0.002 to
0.004 inch interference fit; and is property
seated In place on fitting (16), prlor to torqulng
of bolt (2). Refer to paragraph 5-56.

g. Position one blade up to gain access to previously
installed static stop (1, Figure 5-12). It maybe necessary
to remove lockwire and loosen bolts for alignment of stat-
ic stop. Torque bolts (2) to 175 INCH POUNDS and Iock-
wire (C96) together. Repeat procedure for opposite stat-
ic stop.

h. Carefully remove T handle and install pitch Iink as-
sembly. Refer to paragraph 5-158.

i. Perform tracking procedures for main rotor blades.
Refer to paragraph 5-255.

Section I. MAIN ROTOR HUB

5-11 MAIN ROTOR HUB. NOTE

5-12 Description - Main Rotor Hub. The main rotor For maintenance of main rotor hub refer to ap
hub assembly provides for attachment and control of plicable instructions contained in this section
main rotor blades. The hub assembly consists of grips, for each component.
yoke, trunnion, pitch hems, blade bolts, strap bolts, and
blade latches, pillow block, hub ring, static stops, and
associated parts. Two types of hub maybe used; either
oil or grease lubricated. With oil lubrication, oil reservoirs
with sight gages, are provided for pitch change bearings
in the two grips and for two pillow block bearings utilized
with flapping axis trunnion. With grease lubrication,
grease fittings and relief valves are used for the same
purpose.

Change 22     5-11
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Premaintenance Requirements for Disassembly
of Main Rotor Hub

Condition Requirements

Model OH-58A and OH-58C

Part No. Serial No. All

Special Tools (T31) (T36) (T46)

Test Equipment Eddy Current Inspection
Unit
Magnetic Particle Method

Support Equipment None

Minimum Personnel
Required

Two

Consumable Materials (C96) (C146) (C22)
(C102) (C131) (C104)
(C51) (C126) (C55)
(C116) (C118) (C107)
(C124) (C77) (C38) (C45)

Special Environmental
Conditions

None22

References TM 1-1520-254-23

WARNING

Do not interchange parts from one hub
assembly to another. Yoke, grip, trunnion,
and pillow block bearings can be replaced
only at AVIM level of maintenance. Grip
may be removed for grip seal replace-
ment.

5-13. Cleaning and Corrosion Protection — Main
Rotor Hub.

a. Spot clean main rotor hub with naphtha (C22).

NOTE
Corrosion protection procedures are to be
accomplished at overhaul and/or when
main rotor is disassembled for any rea-
son.

b. The following instructions are applicable in
their entirety to main rotor hubs.

NOTE

Cover (6, Figure 5-12) is bonded onto the
blade grip (13) latch bolt lugs with sealing
compound (C131).

All parts to be thoroughly cleaned with ali-
phatic naphtha (C22); ensure all parts are
thoroughly dry before installing.

c. Apply corrosion preventive compound (C51) to
the following parts:

(1) The inner diameter of latch bolt (12, Figure
5-12) holes in main rotor grip (13) lugs.

(2) The inner diameter of pin holes in strap
fitting (16). Also to outer diameter of fittings but NOT the
area that will be sealed.

(3) The mating area of main rotor yoke (28)
and radius ring (17).

(4) The inner diameter of holes in each end of
straps (14).

(5) The outer diameter of pins (15) and shanks
of bolts (12).

(6) The mating surfaces of grip, strap fittings,
and strap assembly.

5-14. GRIPS — MAIN ROTOR

5-15. Installation — Grips Main Rotor. The main rotor
hub grips (13, Figure 5-12) provide for attachment of the
rotor blades to the main rotor hub. The blade grips are
retained on the hub yoke by tension/torsion strap assem-
blies. Changes in blade pitch angle are made by turning
the grips on the yoke. Each grip has two pitch change
bearings (34). Oil reservoirs or grease fittings provide
lubrication of the pitch change bearings.

5-16. Removal — Grip, Main Rotor (AVIM).

NOTE

Identify parts for reinstallation on same
side if both rotor grips are removed.
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a. Remove main rotor assembly. Refer to para-
graph 5-8.

b. Remove main rotor blades. Refer to paragraph
5-100.

c. Remove lockwire and T-handle.

d. Remove static stop (1, figure 5-12) by remov-
ing bolt (2), washer (3), shim (4), and stop (5).

e. Remove nut (7), latch retainer (8), and spring
(9).

f. Remove nut (10) using socket wrench (T31),
washers (11), and bolt (12).

CAUTION

When grip is removed from yoke in the
following step, do not allow weight of yoke
to rest on hub shield (22). Lay yoke on
side.

g. Slide grip (13) and pitch horn (20) off yoke (28).

5-17. Disassembly — Grips, Main Rotor (AVIM).

a. Remove three nuts (27, figure 5-12), bolts (18),
washers (19), and remove pitch horn (20). Remove seal
(21) and packing (29), from pitch horn and discard.

b. Insert a wooden or aluminum dowel 2.125 x 12
inches through grip and into retainer (23). Rock dowel
and retainer a few times to break seal. Remove retainer
by withdrawing dowel, and discard seal (24) and packing
(25).

c. Remove bearings (34) and spacer (35, figure
5-12). Apply heat lamp to grip if required. Use thermomelt
(C146) to indicate temperature and prevent overheating.

d. If hub is grease lubricated, remove grease fit-
ting (40) from grip (13) only if replacement is required.

CAUTION

Do not heat grip to temperature in excess
of 200�F (93�C).

5-18. Inspection — Grips, Main Rotor (AVIM).

a. Inspect grip bearings for apparent damage
caused from excessive wear, pitting or overheating.
Check for damage to rollers or races.

b. Visually inspect the inner and outer surfaces of
the grip tangs for cracks at the outboard side of the blade
bolt holes at the interface of the inside hold diameter and
adjacent radius.

c. Inspect grip in accordance with figure 5-13.
Visually check grip for corrosion, pitting, and general
condition. If hub is grease lubricated, inspect grease fit-
ting for clogs, corrosion, or damage. If crack of the grip
is suspected, refer to TM 1-1520-254-23, Technical
Manual Aviation Unit Maintenance (AVUM) and Aviation
Intermediate Maintenance (AVIM) Manual Nondestruc-
tive Inspection Procedures for OH-58 Helicopter Series.

5-19. Cleaning — Grips, Main Rotor (AVIM). Clean
seal bore in grip (13, figure 5-12) and packing groove in
retainer (23) with aliphatic naphtha (C22).

5-20. Repair — Grips, Main Rotor (AVIM).

NOTE
Refer to figure 5-13 as necessary in per-
forming following repair procedures.

a. Repair of the grip is accomplished by sanding
the grip with sandpaper (C126) and polishing with crocus
cloth (C55).

b. Apply epoxy primer (C116) to repaired areas.

c. If hub is grease lubricated, repair of grease
fitting is limited to replacement of unserviceable grease
fitting with serviceable like items.

5-21. Repair — Grip Buffer Plate (AVIM).

a. Bond loose buffer plate as follows:

b. Sand buffer plate in area to be bonded with
sandpaper (C124) and wipe dry with acloth moistened
with MEK (C107).

c. Clean bond area on grip with MEK (C107).
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d.  Apply a light brush coat of primer (C118) to
buffer plate surface to be bonded.  Air dry primer at room
temperature for 30 to 50 minutes.

e.  Mix adhesive (C19) per manufacturers
instructions.  As soon as possible after mixing adhesive,
apply to each faying surface extending approximately
1/16-inch past edge diameters of buffer plate.  Press
parts together:  ’ firmly ensuring buffer plate is aligned
with blade bolt holes in grip.  Remove excess adhesive
with MEK (C107).  Apply bond line pressure over full
bond region throughout the cure cycle.  Cure for two
hours at temperature of 160° to 180°F (71° to 81°C) or
fo r 45 to  55 minute s at 190° to 2100F (88° to 99°C).
During cure cycle, check for edge voids and fill as
necessary.

5-22. Assembly Grips, Main Rotor (AVIM).

NOTE
Grips shall be replaced In pairs of th e same
part numbers.

a.  Install bearings (34) and spacer (35, figure 5-
12).  Apply heat to grip if required.  Use thermomelt
(C146) to indicate temperature and prevent overheating.

CAUTION
Do not heat to temperature In exces s of
200oF (93°C).

b.  Refer to figure 5-14 to determine the correct
outboard seal configuration.  The latest configuration can
be used to replace the earlier parts on any main rotor
hub.  The older seal assembly (3) and retainer (6) must
be used together.  If correct parts are not available,
replace the entire outboard seal retainer assembly.  If is
not necessary for both outboard grip seals to be
identical.

NOTE
A locally fabricated tapered plug type work
aid may be used to facilitate Installation of
excluder or seal on retainer.

(1) Clean grooves in retainer (4, 5, 6) and seal
bore in grip with naphtha (C22) and dry.

NOTE
For ease of Installation steps (2) and (3) may
be reversed depending on type of M/R hub.

(2) Install new excluder (2) on retainer (4 or 5) or
install new seal as assembly (3) on retainer (6).  Refer to
figure 5-14 for correct installation.

(3) Install new packing (1) under lip of excluder
(2) as shown in figure 5-14.

(4) Coat outboard packing groove of retainer (4,
5, or 6) with sealing compound (C131) and install new
packing (7) in groove.  Coat packing with sealing
compound.

(5) Coat seal bore in grip (13, figure 5-12) with
sealing compound (C131).  Install assembled outboard
seal retainer assembly with packing (7, figure 5-14)
outboard (toward rotor blade) and fully seat to end of grip
seal bore.

(6) Cure sealing compound for 72 hours at room
temperature (70° to 80°F).   Accelerated cure is 1 hour at
700 to 80°F (21° to 27°C)  followed by 2 hours at 175°
(79°C) : + 5°.

c.  Apply a thin coat of sealing compound (C131)
to outside diameter of new seal (21) and inside diameter
of pitch horn (20).  Coat lip of new seal with lubricant (C1
04) and install inboard face of pitch horn.  Ensure mating
surfaces of pitch horn (20) and grip (13) are wiped dean
and dry.

d.  Install new packing (29, figure 5-12) in
outboard face of pitch horn (20).  Position pitch horn on
grip (13) and secure with three bolts (18), three washers
(19) (next to bolt heads), three washers (26) and three
nuts (27).  Torque nut to 100 TO 140 INCH-POUNDS.

e.  Apply slippage marks using torque seal (C47)
or other suitable paint across bolt threads, washer and
nut to grip.

f.  If hub is grease lubricated, install grease fitting
(40) on grip (13).  Apply unreduced primer (C11 6) to
threads of grease fitting and install in grip while wet.

5-23. Installation Grips, Main Rotor (AVIM).

NOTE

Prior to performing an y installation
procedures, Inspect yoke (paragraph 5-52 and
accomplish corrosion control paragraph 5-13).

a.  Install strap, pin, fitting and ring per
paragraphs 5-36 and 5-13.  On oil lubricated hub apply
lubricating oil (C102) to grip bearings (34, figure 5-12),
spacers (35), and to the bearing surfaces and seal bores
on yoke (28).  On grease lubricated hub hand pack grip
bearings, coat yoke bearing spindles and lightly lubricate
yoke seal bores with grease (C77).  Install grip on yoke.

5-14  Change 24
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b. Inspect and install bolt and blade latch retainer
in accordance with para 5-55.

c. Service main rotor hub in accordance with
paragraph 1-9.

NOTE

Do not torque or lockwire bolts (2, figure
5-12) until main rotor hub and blade as-
sembly is installed on mast. Leave bolts
(2) just loose enough to slide or lightly tap
the stops laterally for alignment to the
mast, but do not allow the inboard T/T
strap fitting to rotate. Install T-handles and
secure with lockwire (C96) to trunnion
bearings.

d. Install main rotor blades. Refer to paragraph
5-106.

5-24. PITCH HORN — MAIN ROTOR.

5-25. Description — Pitch Horn, Main Rotor. The
pitch horn is a component of the main rotor hub and is
used to transmit control inputs to the blade grip.

5-26. Removal — Pitch Horn, Main Rotor. (AVIM)

a. Remove main rotor assembly. Refer to para-
graph 5-8.

b. Remove the blade in accordance with para-
graph 5-100.

c. Remove the grip in accordance with paragraph
5-16.

d. Remove pitch horn in accordance with grip dis-
assembly instructions listed in paragraph 5-17.

e. If hub is grease lubricated, remove relief valve
(41, figure 5-12) from pitch horn (42) only if necessary.

5-27. Cleaning — Pitch Horn, Main Rotor. Clean
pitch horn with aliphatic naphtha (C22) and wipe with dry
clean cloth.

5-28. Inspection — Pitch Horn, Main Rotor. Inspect
pitch horn as shown in figure 5-15. If crack on the surface
of the pitch horn is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

5-29. Repair — Pitch Horn, Main Rotor (AVIM). Re-
pair by sanding with sandpaper (C126) and polishing
with crocus cloth (C55). Refer to figure 5-15. If hub is
grease lubricated repair of relief valve is limited to re-
placement of unserviceable item with serviceable like
item.

5-30. Installation — Pitch Horn, Main Rotor
(AVIM). Install pitch horn in accordance with grip assem-
bly instructions listed in paragraph 5-22 and 5-23. If hub
is grease lubricated, install relief valve (40, figure 5-12)
on pitch horn (42). Apply unreduced primer (C116) to
threads of relief valve and install while wet.

5-31. HUB STRAP/PIN/FITTING AND RING
— MAIN ROTOR.

5-32. Description — Hub Strap/Pin/Fitting and
Ring. The strap/pin/fitting and ring are components of
the main rotor hub that provide for attachment of main
rotor hub assembly to the blade assembly.

5-33. Removal — Hub Strap/Pin/Fitting and Ring —
Main Rotor.

a. Remove main rotor hub and blade assembly in
accordance with procedures listed in paragraph 5-8.

b. Remove blade in accordance with procedures
listed in paragraph 5-100.

c. Remove/disassemble grip in accordance with
procedures listed in paragraphs 5-16 and 5-17.
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CAUTION

Do not hammer on end of strap assembly.

d. To remove strap assembly (14, figure 5-12),
perform the following steps: (AVIM)

(1) Move strap assembly (14) inboard.

(2) Push pin (15) out of fitting (16).

(3) Remove strap assembly (14), fitting (16)
and ring (17).

5-34. Inspection — Hub Strap/Pin/Fitting and Ring
— Main Rotor.

a. Inspect strap in accordance with the following
steps:

NOTE
Strap assembly must be replaced if any of
the following inspections fail.

(1) Urethane rubber for deterioration and bulg-
ing especially on inboard surfaces near bushings (spool).
Bulging may be accepted on any strap assembly pro-
vided bulging does not exceed 0.150 inch above normal
contour. Refer to figure 5-16. Bulging not to exceed 0.250
inch may be accepted on strap assemblies prior to serial
number 13336. Bulging may be measured by laying a
straight edge across the bulge parallel with normal con-
tour or by determining the difference in width at point of
bulge with width at normal contour. A micrometer may be
used for this purpose.

NOTE
Deviations from a straight contour other
than bulging are acceptable. Due to the
tapered construction of strap legs width
comparison measurements must be taken
in close proximity to bulge.

(2) Permanent displacement and obvious
looseness of the spool in strap assembly. Wires next to
the spools visible for more than 0.090 inch at any one
spot, measured perpendicularly to the pin bore and di-
rectly outward from the top edge of chamfer. This separa-
tion is the result of shortcomings in bonding at the spool
rather than urethane deterioration.

(3) Not more than 10 loose wire ends shall be
visible next to each spool. Loose wire ends can result
from terminal points of winding at time of manufacture.

(4) Wire exposure in any other area is not per-
mitted. Exposure would indicate cracking and other
forms of urethane deterioration. Urethane deterioration
may result from damage, long term oil saturation, and/or
improper cure at time of manufacture. Deterioration of
the urethane cover may permit wires to cross internally
and rub against one another. Rubbing and fretting may
result in long term breakage of wires.

(5) A permanent twist is acceptable provided
bulging is within limits. Strap stiffness may vary from
strap to strap when flexed in the unloaded condition.

(6) Grease or oil contamination resulting in
swelling/severe deterioration of the urethane coating is
cause for rejection.

(7) Inspect spool bore using a ten power glass.
Look for cracking and pitting. No cracking permitted. Pit-
ting will not exceed 0.002 inch in depth.

(8) Spool bore for wear. Large hole for a maxi-
mum 0.877 inch diameter and small hole for a maximum
0.752 inch diameter.

b. Inspect pin in accordance with figure 5-17. If
crack on the pin is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

c. Inspect fitting in accordance with figure 5-18. If
crack on the fitting is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

d. Inspect ring in accordance with figure 5-19.

5-35. Repair — Hub Strap/Pin/Fitting and Ring —
Main Rotor (AVIM).

NOTE
Repairs are not authorized for the strap or
pin.

a. To repair fitting, polish with crocus cloth (C55).
Refer to figure 5-18.

b. To repair ring, polish with crocus cloth (C55).
Refer to figure 5-19.
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5-36. Assembly — Hub Strap/Pin/Fitting and Ring/
Static Stop — Main Rotor. (AVIM).

a. Apply a coat of sealing compound (C131), to
the mating area of the yoke (28, figure 5-12) and the
flange of fitting (16), and the mating area of ring (17) and
fitting (16).

b. Insert ring (17) at inboard end of yoke (radius
end of outside diameter facing outboard).

c. Insert strap (14) through outboard end of yoke
spindle (small hole inboard).

NOTE

The P/N 206-011-147-5 and PIN
206-011-154-101 tension/torsion straps
are fully interchangeable in pairs only.

d. Position fitting (16), over inboard end of strap
and insert pin (15).

e. Seat fitting in yoke by pulling strap outboard.

f. Permit excess sealing compound (C131)
squeeze out to remain in place.

g. Determine that milled (flat) surface of fitting
(16) is positioned toward yoke (28) base and shim static
stops as follows: Place shims (4) on static stop (1). Use
shims of correct thickness to provide 0.002 to 0.004 inch
interference fit between static stops (1) and fitting (16).
Position rubber stop (5) in flat surface of fitting (16) and
install static stop (1) with washers (3) and bolts (2). Se-
cure bolts (2) so that static stops are not loose. Static stop
to mast adjustment bolt (2) torque will be accomplished
when hub assembly is installed on helicopter.

h. Install the grips. Refer to paragraph 5-23.

i. Install the blade. Refer to paragraph 5-106.

j. Install the main rotor hub and blade. Refer to
paragraph 5-10.

NOTE

Ensure stop (5) and static stop (1) are
properly aligned, shimmed, and installed
before sealing compound (C131) on fitting
(16) cures.

5-37. TRUNNION — MAIN ROTOR.

5-38. Description — Trunnion — Main Rotor. The
trunnion is the center of the pitch axis and is housed by
pillow blocks. The pillow blocks are attached to the main
rotor hub yoke, which couples the main rotor blades.

5-39. Cleaning — Trunnion — Main Rotor.

a. Clean trunnion (7, figure 5-4) and associated
exposed portions with naphtha (C22).

b. A soft fiber bristle brush (C31) may be used to
scrub parts for cleaning.

5-40. Inspection — Trunnion — Main Rotor. Inspect
trunnion (7, figure 5-4) exposed portions in accordance
with figure 5-3. Inspect trunnion (figure 5-3, sheet 2) for
correct master spline position. If crack on the trunnion is
suspected, refer to TM 1-1520-254-23, Technical Manu-
al Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

5-41. Repair — Trunnion — Main Rotor. Repair trun-
nion (7) exposed portions in accordance with figure 5-3.

5-42. Adjustment — Trunnion — Main Rotor (AVIM).

a. The preferred method is to locally manufacture
a work aid per Figure 5-20.

(1) Position the yoke on a flat surface.

(2) Tighten the two set screws (8) alternately
until the set screws bottom.

(3) Position work aid (figure 5-20) in trunnion
(7). Ensure work aid is properly seated.

(4) Apply thumb and index finger pressure to
work aid during measuring process to eliminate any
looseness between work aid and trunnion. Attach a dial
indicator to work aid and rotate work aid so that dial
indicator pointer is against the machined surface of either
pillow block.

(5) Adjust the dial indicator to read zero, then
rotate the work aid to the opposite pillow block machined
surface. Take and record setting.

(6) A maximum tolerance of 0.003 inch is al-
lowed to properly center the trunnion on the pitch axis.
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(7) If trunnion is not centered within 0.003 inch,
adjust set screws (8) alternately and equally until limits
are satisfied.

(8) Torque each adjusting screw (8) 115 to 130
inch pounds plus drag torque. Recheck centering.

(9) Attach a spring scale to washer (17)
through one of the two holes provided.

(10) Rotate trunnion (7) to approximately 45 de-
grees from its normal position.

(11) With a steady upward pull on the spring,
take and record reading as the trunnion passes through
the approximate mid-point of travel.

(12) The pull required shall not exceed 50
pounds (maximum 50 inch-pounds rotational preload).

NOTE
If trunnion friction is excessive or ratchet-
ing occurs, disassemble and check for
rough surface on mating faces of screws
(8), thrust plugs (9), wear plates (if used),
and inner faces of pillow blocks. All mat-
ing surfaces must be smooth (32 micro-
inches or better), square, free from burrs
and sharp edges. There must be a coating
of lubricant on all mating surfaces.

(13) After trunnion adjustment procedures are
completed, apply primer (C115) and sealant (C120) to
setscrews (8). Do not remove setscrews (8) to apply
primer and sealant, capillary action will cause it to flow
into threaded area.

(14) Install main rotor blades. Refer to para-
graph 5-106.

(15) Check alignment and balance (static). Re-
fer to paragraph 5-9.

(16) Install main rotor hub and blade assembly.
Refer to paragraph 5-10.

(17) Perform tracking on main rotor hub blade
assembly. Refer to paragraph 5-255.
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Figure 5-3. Inspection and Repair Limits - Trunnion - Main Rotor (Sheet 1 of 2)
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Figure 5-3. Inspection and Repair Limits - Trunnion - Main Rotor (Sheet 2 of 2)
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Figure 5-4. Main Rotor Hub Trunnion and Pillow Block (Sheet 1 of 4)
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Figure 5-4. Main Rotor Hub Trunnion and Pillow Block (Sheet 2)
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Figure 5-4. Main Rotor Hub Trunnion and Pillow Block (Sheet 3)
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Figure 5-4. Main Rotor Hub Trunnion and Pillow Block (Sheet 4)
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Figure 5-5. Removal - Trunnion Bearing Inner Race
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Figure 5-6. Removal - Main Rotor Assembly
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Figure 5-7. Main Rotor Mast Nut Torqueing
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Figure 5-9. Main Rotor Mast Protective Cap - Plug
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Figure 5-11. Removal – Main Rotor Blade
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Figure 5-12. Replacement of Main Rotor Hub Grip Seals and Bearings
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Figure 5-13. Main Rotor Grip - Damage Limits
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Figure 5-14. Main Rotor Seal (Outboard) Retainar Assembly
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Figure 5-15. Inspection and Repair Limits - Pitch Horn - Main Rotor
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Figure 5-16. Torsion - Tension Strap (Sheet 1 of 2)
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Figure 5-16. Torsion - Tension Strap (Sheet 2)
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Figure 5-17. Inspection and Repair Limits - Main Rotor Hub Pin

5-33



TM 55-1520-228-23-1

Figure 5-18. Inspection and Repair Limits - Main Rotor Hub Fitting
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Figure 5-19. Inspection and Repair limits - Main Rotor Hub Ring

5-35
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Figure 5-20. Modified Work-Aid for Trunnion Centering,

5-36 Change 18
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b. The alternate method for trunnion centering will
consist of using main rotor mast work-aid P/N 206-
010-332. Refer to Figure 5-21.

(1) To satisfactorily adjust trunnion friction,
refer to paragraph 5-42 steps b (1) thru b (7).

(2) Mount yoke on main rotor mast work aid
(P/N 206-010-332).

(3) Position a combination square on bottom
outboard edge of yoke (in plane parallel to chordwise
axis). Refer to figure 5-21.

(4) Measure gap with feeler gage between
blade square and mast. Record reading.

(5) A maximum, tolerance of 0.003 is allowed
to properly center trunnion on pitch axis.

(6) If trunnion centering is not within limits, ad-
just setscrews (8) alternately and equally until limits
are satisfied.

NOTE

Ensure that the trunnion friction load and
trunnion centering requirements are satis-
fied before returning rotor hub to service-
able status.

(7) After trunnion adjustment procedures are
completed, refer to paragraph 5-42, substeps b.(13)
thru b.(17).

5-43. Removal - Trunnion - Main Rotor (AVIM).

a. Remove main rotor hub assembly. Refer to
paragraph 5-8.

b. Remove main rotor blades. Refer to paragraph
5-100.

CAUTION

Bearing (11, figure 5-4) and bearing inner
race (15) become separated when pillow
block (6) is removed from yoke. Ensure
bearing (11) and inner race (15) are mated
to the same side, when pillow block (6) is
removed and installed.

c. Remove nuts (5), washers (4), bolts (1), bush-
ings (3), and washers (2), cut Iockwire and remove
filler plug (13). Remove and discard packing (14).
Slide pillow block (6) off trunnion; repeat process to
remove pillow block from opposite side.

d. To avoid contamination of bearing (11) in pillow
blocks (6) ,  cover  wi th  barr ier  paper  (C26)  or
equivalent.

e. Remove screws (26, Figure 5-4) and washer
(17).
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(3) Fabricate a pressing sleeve work aid (fig-
ure 5-22) that will clear the inner bearing race (15) inner
diameter

(4) Place pulling attachment on a hydraulic
press or equivalent. See figure 5-5.

CAUTION

Ensure that bearing pulling attachment
edges do not contact trunnion spindle
during pressing operation.

(5) Install fabricated pressing sleeve work aid
on trunnion spindle and apply pressure to pressing
sleeve work aid. Ensure that trunnion (7, figure 5-4) is not
allowed to drop when trunnion separates from bearing
inner race (15).

5-45. Cleaning — Trunnion — Main Rotor (AVIM).

a. Clean trunnion (7), setscrews (8), thrust wash-
ers (9), bearing inner race (15), washer (17), and bush-
ings (3) with aliphatic naphtha (C22).

b. A soft fiber bristle brush (C31) may be used to
scrub parts for cleaning.

NOTE
If circumstances prevent parts to be as-
sembled and reinstalled with 72 hours of
cleaning, coat with corrosion preventive
(C72) and cover with barrier paper (C26) or
equivalent.

5-46. Inspection — Trunnion — Main Rotor (AVIM).

a. Inspect trunnion (7, figure 5-4) in accordance
with figure 5-3. If crack on the trunnion is suspected, refer
to TM 1-1520-254-23, Technical Manual Aviation Unit
Maintenance (AVUM) and Aviation Intermediate Mainte-
nance (AVIM) Manual Nondestructive Inspection Proce-
dures for OH-58 Helicopter Series.

b. Damage or wear to bearing inner race (15,
figure 5-4) will result in replacing the bearing assembly
(11).

c. Damage, wear, or cracking on thrust washer
(9) will warrant replacement.

d. Damage or wear on setscrew (8) will warrant
replacement.

Figure 5-22. Work-Aid for Trunnion Spindle Inner Bearing Race Removal



TM 55-1520-228-23-1

e. D e l e t e d .

5-47. Repair - Trunnion Main Rotor (AVIM). Repair
trunnion (7, figure 5-4) in accordance with figure 5-3.

5-47.1 lNSTALLATION/REPAIR - TRUN-
NION THRUST PLATES - MAIN ROTOR.

NOTE

Trunnion thrust plug wear plates may be
installed on any main rotor head.

a. Trunnion thrust plates maybe installed/maintained
as follows:

(1) Locally fabricate wear plates P/N 206-010-
159-101 per figure 5-4, sheet 3, detail D.

(2) Shorten thrust plug 0.1 inch per figure 5-4,
sheet 3, detail E, (new P/N after modification is 206-
010-110-105).

(3) Install and adjust as required per paragraph
5-48.

5-48. Assembly - Trunnion - Main Rotor (AVIM).

a. Seal center portion of hollow setscrew (8, figure 5-4)
with sealing compound (C131). Ensure that sealant does
not interfere with the wrenching action on either end.

b. Install setscrews (8) in trunnion (7) through bore
of spindle.

NOTE

Steps c. (1) and c. (2) may be omitted if
the bearing inner race (15) was not re-
moved from trunnion (7) during disas-
sembly.

c. Install bearing inner race (15) to trunnion spindle
as follows:

(1) Heat inner bearing race (15) to a temperature
not to exceed 275°F (135oC). Remove inner bearing
race (15) from heat and press on trunnion. Check to
ensure that outboard ends of race are flush with out-
board ends of trunnion spindle. Repeat process for
installing the opposite side bearing inner race.

(2) After trunnion (7) and bearing inner race have
cooled to room temperature, assure that trunnion as-
sembly is clean. Apply a bead of sealing compound
(C131) around inboard end of bearing inner race (15).

CAUTION

Use of standard length plug/washer with
the thrust plate may result in interference
between the mast and the adjustment
screw. Thrust plug 206-010-110-3 which
is 0.810 inch long, must be used without
wear plates. If wear plates are used the
thrust plug 206-010-110-105 which is 0.1
inch shorter must be used. Local modifi-
cation of the-3 to the-105 is permissible.
See Figure 5-4.
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d. Apply a light coat of grease (C77) to new pack-
ing (10), all surfaces of thrust washer/plug (9), wear
plates, if used, and bores of trunnion (7). Install wear
plates, if used, into outboard ends of trunnion between
adjusting screw (8) and thrust (9). Install thrust washer/
plug (9) into outboard ends of trunnion (7).

e. To install trunnion pillow blocks, refer to para-
graph 5-84.

f. Deleted.

g. To adjust trunnion centering, refer to para-
graph 5-42.

CAUTION

After installation of screws (26, Figure 5-4)
use a straight edge to determine if screws
protrude above surface of washer (17). If
so, these screws are unserviceable and
must be removed and replaced.

h. Install washer (17, Figure 5-4) and screws
(26).

5-49. YOKE/SHIELD —MAIN ROTOR HUB.

5-50. Description — Yoke/Shield— Main Rotor
Hub. The yoke/shield contains assemblies which retain
the blades inside the yoke and provides for changes in
pitch angle.

5-51. Removal — Yoke/Shield — Main Rotor Hub.

a. Remove main rotor hub blade assembly in ac-
cordance with procedures listed in paragraph 5-8.

b. Remove blade in accordance with procedures
listed in paragraph 5-100.

c. Remove grips in accordance with procedures
listed in paragraph 5-16.

d. Remove main rotor hub strap/pin/fittings and
rings in accordance with procedures listed in paragraph
5-33.

5-52. Inspection — Yoke/Shield Main — Rotor Hub
(AVIM).

a. Inspect yoke in accordance with figure 5-23. If
crack on yoke is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

NOTE
False brinelling is a wear condition that
occurs when rolling element bearings
move back and forth through small
angles. Thelubricant is forced from under
the ball or roller and metal-to-metal con-
tact occurs, wear and fretting follow. False
brinelling can appear similar to brinelling
but most often exhibits two or three over-
lapping depressions under each rolling
element.

(1) False brinelling is acceptable to a maxi-
mum depth of 0.0015 inch on main rotor yoke bearing
journals. No limit as to number of false brinelling marks,
or quadrant of locations. There should be no attempt to
polish out the marks.

(2) Inspect depth of false brinelling by using a
work aid similar to that shown in figure 5-22.1.

b. Inspect shield (22, figure 5-12) for cracks. De-
termine that sealing lip of shield is not bent or distorted.
No cracks are allowed in the dust shield assembly.

5-53. Repair — Yoke/Shield — Main Rotor Hub
(AVIM).

a. Repair yoke as follows:

(1) To repair areas A and C of figure 5-23 use
sandpaper (C126) and polish with crocus cloth (C55).

(2) To repair area B refer to Note 2 of figure
5-23.

b. Shield replacement procedures are as follows:

(1) Remove shield and sealant if required.
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Figure 5-22.1. Yoke Brinell Depth Inspection with Work Aid.
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NOTES:

1. Area A may have one repair par sagmant except the segment at the base of the yoke which may
hove two repairs per aide. Minimum radius of repair is 0.350 inch.

2. Area B should not be damaged in excess of that removable with crocus cloth (C55). (Trunnion
area will not be repaired.) Area B includes sleeve P/N 206-010-245-101. Bearing wear or
corrosion wear cannot exceed 0.0015 inch.

3. Area C may have six repair areas. No repairs should overlap. Minimum radius of rapairs is 0.350
inch.

4. Ail Repairs, except seal and bearing areas, will be coated with epoxy polyamide primer (C116).

5. No cracks permitted.

6. All dimensions are in inches. 206011-273

Figure 5-23. inspection and Repair Limits- Yoke — Main Rotor
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(2) Install shield, on yoke as follows:

NOTE

Do not allow weight of yoke to rest on
shield.

(a) Abrade shield lightly in area to be
bonded with abrasive paper (C123), and wipe withcloth
moistened with MEK (C107). Wipe dry with clean cloth.
Clean bond area of yoke with MEK and wipe dry.

(b) Apply thin even coat of sealing com-
pound (C131) to mating surface of shield and yoke and
allow sealing compound to dry to a tacky stage (evi-
denced by adhering but not transferring to finger when
touched).

(c) Install shield (lip facing outboard) on
yoke and press parts firmly together. Ensure shield is
seated firmly on yoke. Fair out sealant squeeze-out and
air cure for a 4-hour minimum.

5-54. Installation — Yoke/Shield — Main Rotor Hub
(AVIM).

a. Install straps/pins in accordance with proce-
dures in paragraph 5-36.

b. Install grips in accordance with procedures in
paragraph 5-23.

c. Install blades in accordance with procedures in
paragraph 5-106.

d. Install main rotor hub and blade assembly. Re-
fer to paragraph 5-10.

5-55. BOLT AND BLADE LATCH RETAINER.

5-56. Description — Bolt and Blade Latch Retain-
er. Bolt and blade latch retainer provides the means of
adjusting the blade latches for blade alignment.

5-57. Inspection — Bolt and Blade Latch Retain-
er. Inspect bolt and blade latch retainer for cracks, wear,
corrosion, and security of mounting. Refer to figure 5-24.
If crack on the bolt is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

NOTE
Blade latch retainer stops may contact
wear pads in normal operation. No mainte-
nance required if visual inspection reveals
no obvious damage to retainer stops or
wear pads that impair their function.

5-58. Removal — Bolt and Blade Latch Retainer.

a. Remove main rotor assembly. Refer to para-
graph 5-8.

b. Remove nut (7, figure 5-12), blade latch retain-
er (8) and spring (9).

c. Use socket wrench (T31) to remove nut (10)
and washer (11).

d. Remove bolt (12), with remaining hardware.

5-59. Repair — Bolt and Blade Latch Retainer. Re-
pair bolt and blade latch retainer in accordance with fig-
ure 5-24.

5-60. Installation — Bold and Blade Latch Retain-
er. Install main rotor blades in accordance with para-
graph 5-106.

a. Clean inside diameter of strap bolt holes in
grips with naphtha (C22) and dry. Corrosion preventive
compound (C51) per para 5-13.

b. Install bolt (12) through grip and strap with
locking recess in bolt head mated to pin in grip. Clean
corrosion preventive compound from threads of bolt (12)
with naphtha (C22). Install washer (11) and nut (10).
Torque nut to 180 FOOT-POUNDS using socket wrench
(T31).

NOTE
Ensure that there is no metal contact be-
tween the latch retainer prongs (8) and the
main rotor blade wear pads prior to apply-
ing torque.

c. Install sprint (9) latch retainer (8), and nut (7).
Torque nut (7) 75 TO 95 FOOT-POUNDS plus frictional
torque of nut on bolt measured prior to contact of nut to
mating parts.

NOTE
After all adjustments have been com-
pleted, ensure the aft end of bolt (13, figure
5-11) has thread exposure as specified in
TM 1-1500-204-23 beyond the self-lock
element of nut (9).

d. Check alignment of hub blade assembly. Refer
to paragraph 5-6.
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Figure 5-24. Inspection and Repair Limits — Bolt and Blade Latch Retainer — Main Rotor
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5-61. STATIC STOP — MAIN ROTOR HUB.

5-62. Description—Static Stop— Main Rotor
Hub. The static stop (figure 5-25) is a component of the
main rotor hub which limits movement of strap fittings
and provides contoured surface between mast and hub
assemblies.

5-63. Removal — Static Stop — Main Rotor Hub.

a. Position blade up to gain access static stop.

b. Remove static stop (1, figure 5-12) by remov-
ing bolt (2), washer (3), shim (4), and stop (5).

5-64. Inspection—Static Stop— Main Rotor Hub. In-
spect static stop in accordance with figure 5-25. If a crack
on the surface of the static stop is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series. 

5-65. Repair — Static Stop — Main Rotor Hub.

CAUTION

Contact of mast and wear plate on the stat-
ic stop would cause damage to the mast.

NOTE

Make sure the plate and its adhesive
squeeze-out do not enter the radius of the
static stop (in the area where the stop con-
tacts the mast). Contact of mast to adhe-
sive squeeze-out will probably cause the
plate to pop-off.

a. Repair using sand paper (C126) and polish
with crocus cloth (C55).

b. Rebond wear strip on P/N 206-011-121-103 as
follows:

(1) Remove old adhesive from static stop and
wear strip. Clean bonding surfaces with MEK (C107).

(2) Bond wear plate to static stop using adhe-
sive (C11).

5-66. Installation — Static Stop — Main Rotor Hub.

a. Place shim (4, figure 5-12) on static stop (1).

NOTE

Use shims (4, figure 5-12) of correct thick-
ness to provide 0.002 to 0.004 inch inter-
ference fit between static stop and fitting
(16).

b. Apply a bead of sealing compound (C131)
around exposed end of strap fitting (16) and mating sur-
face of yoke (28). Ensure that strap fitting is fully seated

when applying sealing compound. Do not permit sealing
compound to contact radius ring or strap.

c. Position stop (5) on flat horizontal surface of
fitting (16) and install static stop (1) with bolts (2) and
washers (3).

d. The stop adjustment must be accomplished
when hub is installed on helicopter.

CAUTION

Ensure static stop (1, figure 5-12) has been
properly shimmed for tight fit with 0.002 to
0.004 inch interference fit, and is properly
seated in place on fitting (16) prior to
torqueing of bolts (2). Refer to paragraph
5-66.

e. Align radius of static stop with center of mast.

f. Torque bolts (2) to 175 INCH-POUNDS and
lockwire (C96) together.

g. Repeat installation procedures for opposite
static stop.

5-67. GRIP RESERVOIRS AND SIGHT GLASS — OIL
LUBRICATED MAIN ROTOR HUB.

5-68. Description — Grip Reservoir and Sight Glass
— Oil Lubricated Main Rotor Hub. Blade grips on the
hub are lubricated with oil from grip reservoirs. Oil level
can be checked through transparent covers and sight
glasses.

5-69. Inspection — Grip Reservoirs and Sight Glass
— Oil Lubricated Main Rotor Hub. Inspect sight glass
for oil contamination. When water is present, theoil has
a dirty milky appearance.

5-70. Removal — Grip Reservoirs and Sight Glass —
Oil Lubricated Main Rotor Hub.

a. Place wiping cloths under reservoir (13, figure
5-1) to catch excess fluid.

b. Remove nut (9), spring washer (10), washer
(11), and packing (12).

c. Remove bolt (18) and packing (17). Remove
reservoir (13), sight glass (16), and packings (15).

5-71. Inspection — Grip Reservoirs and Sight Glass
— Oil Lubricated Main Rotor Hub.

a. Inspect sight glasses for nicks, cracks, and
scratches. Replace defective parts.

b. Inspect for leaks between reservoir (13, figure
5-1) and pitch horn.

c. Inspect seals for cuts and serviceability. Re-
place defective parts.
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Figure 5-25. Inspection and Repair Limits — Main Rotor Hub Static Stop
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5-72. Repair — Grip Reservoirs and Sight Glass —
Oil Lubricated Main Rotor Hub. Repair is limited to
replacement of unserviceable seals and sight glass with
serviceable like items.

5-73. Installation — Grip Reservoirs and Sight Glass
— Oil Lubricated Main Rotor Hub.

a. Position packing (15, figure 5-1) on reservoir
(13) and packing (15) on sight glass (16); position reser-
voir and sight glass on pitch horn.

b. Install packing (17) on bolt (18) and insert bolt
through sight glass and reservoir.

c. Install packing (12), washer (11), spring wash-
er (10), and nut (9). Tighten nut until nut makes contact
with spring washer, continue tightening nut one-half turn
to slightly compress spring washer.

d. Fill reservoir at filler plug (14) with lubricating
oil (C102). Work out air and fill one-half full level on sight
glass (16). Install filler plug.

5-74. PILLOW BLOCK — MAIN ROTOR
YOKE.

5-75. Description — Pillow Block — Main Rotor
Yoke. Oil lubricated hubs have pillow blocks with sight
glass which provide for observing oil level in the pillow
block reservoir. A filler plug is provided for filling the res-
ervoir with oil. Grease lubricated hubs have a grease
fitting which provides for servicing of the hub. The pillow
block includes two bearings that are utilized with the
flapping axis trunnion.

5-76. Cleaning — Pillow Blocks — Main Rotor Yoke.

a. Clean exposed portion of pillow block (6, figure
5-4) and associated parts with naphtha (C22).

b. A soft fiber bristle brush (C31) may be used to
scrub parts for cleaning.

5-77. Inspection — Pillow Block — Main Rotor
Yoke.

WARNING

Inspect bolt (22, figure 5-4) P/N MS
21250-04018 for correct washer under bolt
head. If washer (21) P/N MS9482-10 is not
installed condemn and replace bolt (22),
nut (25) and washer with correct configu-
ration. Refer to paragraph 5-84.

a. Inspect exposed portions of pillow block (6,
figure 5-4) in accordance with figure 5-28. If crack on the
pillow block is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

b. Pitting caused by rust or corrosion on pillow
block bolts is not acceptable. To replace, refer to para-
graph 5-78.

c. Pitting caused by corrosion on pillow block
sight glass assembly is not acceptable. To replace, refer
to paragraph 5-78.

d. Inspect for oil discoloration forming a distinct
line that may be mistaken for oil level, or oil level cannot
easily be verified. If oil discoloration line has formed,
replace sight glass and packing. Refer to paragraph
5-78.

e. Inspect sight glass for nicks, scratches, and
crazing. To replace, refer to paragraph 5-78.

f. Inspect for leaks between sight glass and pil-
low block. If leaking, replace seal. Refer to paragraph
5-82.

g. Inspect for leaks between pillow block and
trunnion. If leaking, replace seal. Refer to paragraph
5-79.

h. Inspect pillow block for cracks. If cracked, re-
place pillow block. Refer to paragraph 5-79.

i. If hub is grease lubricated, inspect grease fit-
ting for clogs, cracks, corrosion, or damage. Replace
defective parts. Refer to paragraph 5-84.

j. Inspect pillow block retention bolts (1 and 22)
and nuts (5 and 25) for slippage. If slippage marks indi-
cate that bolt or nut have moved condemn, replace bolt
(1 or 22) and nut (5 or 25). Refer to paragraph 5-84.

5-78. Repair — Pillow Block — Main Rotor Yoke.

a. Repair exposed portions of pillow block (6, fig-
ure 5-4) in accordance with figure 5-28.



Installation torque of pillow block nuts
depends on configuration.

b. Replace pillow block nuts (1 or 22) one at a time
to avoid disturbing trunnion centering. Refer to
paragraph 5-84 for specific requirements.

c. To replace pillow block sight glass, cut
lockwire. Remove and replace sight glass(18, figure
5-4) and packing (19). Coat new packing (19) with oil
(C102), install packing on sight glass, install sight
glass on pillow block. Remove filler plug (13), discard
packing (14) and service pillow block reservoir with oil
(C102), to indicate one-half full on sight glass
indicator. Install new packing (14) on filler plug (13).
Coat packing (14) with oil (C102) and install on pillow
block. Torque filler plug (13) 25 TO 35 lNCH-
POUNDS. Torque sight glass (18) 30 TO 40 INCH-
POUNDS and Iockwire (C96) from filler plug to sight
glass.

5-79. Removal —
Yoke (AVIM).

a. Remove main
paragraph 5-8.

Pillow Block — Main Rotor

rotor hub assembly. Refer to

b. Remove main rotor blades. Refer to paragraph
5-102.

Bearing (11, figure 5-4) and bearing
inner race (15) become separated when
pillow block (6) is removed from yoke.
Ensure bearing (11) and bearing inner
race (15) are mated to the same side,
when pillow block (6) is removed and
installed.

c. Remove nuts (5 or 25), washers (21 or 4), bolts
(1 or 22), bushings (3 or 23), and washers (2 or 21).
Cut Iockwire, remove filler plug (13) and discard
packing (14) on oil lubricated hub. Slide pillow block
off trunnion and repeat process to remove pillow
block from opposite side.

d. To avoid contamination of bearing (11) in pillow
blocks (6), cover with barrier paper (C26) or
equivalent.

TM 55-1520-228-23-1

5-80. Disassembly – Pillow Block — Main Rotor
Yoke (AVIM).

a. Place pillow block (6) on a clean flat surface.
Install bearing puller (T16) in pillow block to remove
seal (12), refer to figure 5-26, for proper positioning of
seal puller. Remove and discard seal (12, figure 5-4).

NOTE

If replacement of bearing (11) is not
required, omit step b.

b. Remove pillow block bearing (11) as follows:

(1) Place pillow blocks (6) on a clean, flat
surface with inboard face down. Apply heat lamp to
outboard side of pillow block. Heat pillow block at a
distance of 8 to 10 inches from lamp. Heat pillow
block for a duration of 10 to 15 minutes using cotton
gloves (C76) to prevent injury to hands; remove pillow
block from heat lamp areas. Remove bearing(11) by
tapping outboard side of pillow block with a rawhide
mallet or equivalent, while holding pillow block
suspended above work table.

(2) If pil low block bearing (11) was not
completely removed using the above process, the
bearing may be removed using puller (T16) as
illustrated in figure 5-26.

c. Remove sight glass (18, figure 5-4) from pillow
block. Remove and discard packing (19).

d. On grease lubricated hub remove grease fitting
(20) only if replacement is required.

5-81. Cleaning — Pillow Block — Main Rotor
Yoke (AVIM).

a. Clean pillow block (6, figure 5-4) and bearing
(11 ) with naphtha (C22).

b. A soft fiber bristle brush (C31) may be used to
scrub parts for cleaning.

5-82. Inspection — Pillow Block — Main Rotor
Yoke (AVIM).

a. Inspect pillow block (6) in accordance with
figure 5-28.

b. Pitting caused by rust or corrosion on pillow
block bolts (1, figure 5-4) is not acceptable.

5-47
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Figure 5-26. Removal — pillow Block Seal
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c. Pitting caused by corrosion on pillow block
sight glass assembly is not acceptable.

d. Deterioration, breaks, wear-through, or cuts are
not acceptable on pillow block teflon pads (16).

e. Inspect for oil discoloration forming a distinct
line that may be mistaken for oil level, or oil level can-
not be easily verified. If oil discoloration line has
formed, replace sight glass and packing.

f. Inspect sight glass for nicks, scratches, and
crazing.

g. Inspect for leaks between sight glass and pil-
low block. If leaking, replace packing.

h. Inspect for leaks between pillow block and trun-
nion. If leaking, replace seal.

i. Inspect pillow block for cracks. If cracked,
replace pillow block.

j. If hub is grease lubricated, inspect grease fitting
for clogs, cracks, corrosion, or damage. Replace
defective parts. Refer to paragraph 5-84.

k. If used, inspect straight bushing (3) for worn or
damaged plating and corrosion. Wear, damage, or
corrosion which exceeds the plating thickness is not
acceptable.

l. If used, inspect special washers (2) and bolts
(1) for evidence of wear or interference between the
washer I.D. and the radius under the bolt head. This
condition is unacceptable and the bolts must be
replaced. (This inspection is not required when
flanged bushing (23) is used.) Replace washer if coat-
ing on face (next to pillow block) is visibly worn or
damaged.

m. Inspect bushing (23) for worn or damaged
epoxy coating on surfaces which contact the pillow
block. Damage or wear to an extent which would per-
mit metal-to-metal contact with the pillow block or
prevent proper seating of the pillow block bolts is not
acceptable.

5-83. Repair — Pillow
(AVIM).

a. Replace defective
per paragraph 5-84.

Block — Main Rotor Yoke

sight glass or grease

b. Replace defective teflon pads (16) per
graph 5-84.

fitting

para-

C. Repair damage per figure 5-28. Use sandpaper
(C126) then polish with crocus cloth (C55). Apply
chemical conversion coating (C38) then apply epoxy
primer (C116) to repaired areas.

d. Pillow block wear discs may be installed as fol-
Iows:

NOTE

Pillow block 206-011-102-117 is the
same as 206-011-102-11 but has an
integral stainless steel wear disc. Local
incorporation of the wear disc is accept-
able to repair worn pillow blocks or to
improve serviceability on any rotor
head.

(1) Remove, disassemble, clean, and inspect
pillow block per para. 5-79 thru 5-82 (seal and bearing
must be removed).

(2) Determine that depth of damage in thrust
plug contact area does not exceed 0.030 inch. Pillow
block must be scrapped if damage exceeds 0.030 inch
after cleanup. Treat rework damage area with alodine.

(3) Locally fabricate wear disc 206-011-156-
101 from 0.032 inch thick 1/4 hard 301 CRES (MIL-S-
5059) per figure 5-4, sheet 4, detail F. Exact thickness
(0.025 to 0.035 inch acceptable) and material (any
steel acceptable) are not critical within reason. Wear
disc must be flat within 0.001 inch, free from burrs and
sharp edges, and smooth (32 micro-inch) on the side
which contacts the thrust plug.

(4) Degrease the pillow block and wear disc to
assure a good bond. Bond the disc in the pillow block
thrust plug contact area using adhesive (C11). Do not
build up excessive bond thickness and center the
plate within 0.06 inch. Apply pressure with a C-clamp
to assure a good bond. Remove adhesive squeeze
out with a clean cloth. Allow adhesive to cure.
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5-84. Assembly — Pillow Block — Main Rotor
Yoke (AVIM).

a. Ensure that center portion of hollow setscrews
(8, figure 5-4) is sealed with sealing compound
(C131).

b. Coat new packing (10) with lubricating oil
(C102) and install on thrust washer (9) in spindle out-

board end of trurnnion (7).

CAUTION

Bearing (11, figure 5-4) and bearing
inner race (15) become separated when
pillow block (6) is removed from yoke.
Ensure bearing (11) and bearing inner
race (15) are mated to the same side,
when pillow block (6) is removed and
installed.

c. Install bearing (11) in pillow block as follows:

NOTE

If replacement of bearing (11) is not
required, omit step c.

d. The use of a local manufactured work aid is
recomended for installation of bearing inner race,
see figure 5-27 for details. Place pillow block (6, figure
5-4) on a clean, flat surface with inboard face up.
Apply heat lamp, at a distance of 8 to 10 inches from
pillow block. Heat pillow block for a duration of 10 to
15 minutes using cotton gloves (C76) to prevent injury
to hands; remove pillow block from heat lamp area.
Place a wood block on hydraulic press base, and the
pillow block on top of wood block. Place work aid
(figure 5-27) in bearing and press bearing (11, figure
5-4) into pillow block (6). Ensure that bearing (11) is
seated to bottom of pillow block (6) bearing cavity.

e. Install seal (12) in pillow block as follows:

(1) Apply a thin film of sealing compound
(C131) to O.D. of seal (12) and I.D. of pillow block
seal recess.
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Figure 5-27. Work-Aid for Installing Bearing On Main Rotor Yoke Pillow Block

(2) On oil lubricated hub press seal (12) in
pillow block with seal part number visible and backup
spring toward bearing.

(3) On grease lubricated hub, press seal (12) in
pillow block with seal lip visible (backup spring
exposed) and seal part number towards bearing.

(4) Ensure seal is seated in recess and wipe off
excess sealant.

(5) Apply a light coat of Iubricant to bearing and
lip of seal, Use oil (C102) for oil lubricated hub or
grease (C77) for grease lubricated hub.

f. Prior to installing teflon pad (16), abrade pillow
block pad surface with sandpaper (C126). Remove
sanding residue with MEK (C107). Apply adhesive
epoxy (C12) to faying surface of pillow block and
teflon pad. Position pad on pillow block, using care to

ensure alignment. Remove excessive adhesive
squeeze-out with cheesecloth (C37) moistened with
MEK. Apply firm pressure to pad and cure adhesive
for 24 hours at 70° to 95°F (21° to 35oC). A n
alternate cure method is to apply firm pressure to pad
and heat pad area. The heat shall be from 145° to
155°F (63° to 68oC) for 30 minutes.

Do not apply corrosion preventive
compound to wear pads (16) or the
mating surface of the yoke. Clean these
surfaces prior to installation.

g. Prior to installing pillow block (6) to main rotor
yoke, apply corrosion preventive compound (C50) on
all faying surfaces of yoke and pillow block (6). Coat
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Figure 5-28. Inspection and Repair Limits — Pillow Block — Main Reservoir
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trunnion spindle bearing inner race (15) with a light
coat of oil (C102) for oil lubricated hub or grease (C77)
for grease lubricated hub. Place trunnion (7) in main
rotor yoke between pillow block openings and
carefully slide pillow blocks (6) into yoke openings and
on each end of trunnion (7).

h.

Bearing (11) and bearing inner race (15)
become separated when pillow block (6)
is removed from yoke. Ensure bearing
(11) and bearing inner race (15) are
mated to the same side, when pillow
block (6) is removed and installed.

NOTE

After pillow blocks (6) are installed a
bead of adhesive (C17) may be applied to
pillow block at main rotor yoke mating
surface to prevent corrosion.

Install pillow block retention hardware (High
strength) as follows:

NOTE

Flanged bushing (23) P/N 206-011-
128-1 replaces straight bushing (3) P/N
206-010-170-1 and washer (2) P/N
206-010-171-1. Bushing (23) may be
used with standard (1, 4, and 5)
hardware. It is recommended that
bushing (23) and high strength (21, 22
and 25)  hardware  be  used for
reassembly.

(1) Install bushing (23) in pillow block (6).

High strength bolt (22) P/N MS21250-
0 4 0 1 8  w i l l  b e  u s e d  o n l y  w i t h
countersunk washer (21 ) P/N MS9482-
10 and high strength nut (25) P/N
EB048. The same type hardware should
be used at all four (4) locations on the
main rotor hub. Before installing nuts
make certain bolt and nut threads are
clean, dry, free of burrs, lubricants,
corrosion preventive compound, or
paint.

(2) Install countersunk washer (21) on bolt (22).
The countersunk washer (21) will always be used
under the head of bolt (22).

(3) Install bolt (22) with washer (21) through
bushing (23) and through pillow block (6) and yoke.
Install washer (21) and nut (25) on bolt (22). Repeat
procedure for other locations.

Check for proper grip length of bolt (22).
Sufficient thread must be available to
a l low compression (0 .020  inch
maximum) of wear pad (16). If required,
add one washer (4) P/N AN690-416 or
AN690-416L under nut (25).

(4) Torque nut (25) P/NEBO48 on bolt (22) P/N
MS21250-04018 (12 point head) to 140 TO 150
INCH-POUNDS.

(5) Apply slippage marks using torque seal
lacquer compound (C47) or other suitable paint
across bolt head and washer to pillow block and
across bolt threads, nut, and washer to yoke.

i. Install pil low block retention hardware
(standard) as follows:

NOTE

Flanged bushing (23, figure 5-4) P/N
206-011-128-1 replaces straight
bushing (3) P/N 206-010-170-1 and
w a s h e r  ( 2 )  P / N  2 0 6 - 0 1 0 - 0 7 1 - 1 .
Bushing (23) may be used with standard
(1, 4, and 5) hardware or high strength
(21, 22 and 25) hardware. It  is
recommended that bushing (23) and
high strength (21, 22 and 25) hardware
be used for reassembly.

(1) Install straight bushing (3) or flanged
bushing (23) in pillow block (6).

(2) Install washer (2) if used, on bolt (1)

NOTE

Washer (2, figure 5-4) is used only with
straight bushing (3) and, when used, is to
be installed with plastic face next to the
pillow block.
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(3) Install bolt (1) with washer (2), if used,
through bushing (3 or 23) and through pillow block (6)
and yoke. Install washer (4) and nut (5) on bolt (1). Re-
peat for other locations.

(4) Torque nut (5) P/N MS21042L4 on bolt (1)
P/N NAS1304-13 to 55 TO 65 INCH-POUNDS.

(5) Apply slippage marks using torque seal,
lacquer compound (C47), or other suitable paint across
bolt head and washer to pillow block and across bolt
threads, nut, and washer to yoke.

j. Oil lubricated hub. Install new packing (19) to
sight glass (18) coat packing with oil (C102) and install
on pillow block. Torque sight glass assembly 30 TO 40
INCH-POUNDS.

k. Grease lubricated hub. Install grease fitting
(20) on pillow block. Apply unreduced primer (C116) to
threads of grease fitting prior to installation.

l. Oil lubricated hub. Service pillow block reser-
voir with oil (C102), work out air by tipping rotor hub back
and forth. Fill reservoir until sight glass indicates one-half
full.

m. Oil lubricated hub. Install new packing (14) to
filler plug (13), coat packing with oil (C102) and install on
pillow block. Torque filler plug (13) 25 TO 35 INCH-
POUNDS and lockwire (C96) from filler plug to sight
glass.

n. Grease lubricated hub. Lubricate pillow blocks
with grease (C77) until grease is purged past seals.

o. Adjust trunnion centering. See paragraph
5-42.

5-85. MAIN ROTOR BLADE BOLT.

5-86. Description — Main Rotor Blade Bolt. The
blade bolt (figure 5-29) secures the main rotor blades to
the grip assemblies.

5-87. Removal — Main Rotor Blade Bolt. Remove
blade bolt in accordance with paragraph 5-100.

5-88. Inspection — Main Rotor Blade Bolt. Inspect
the blade bolt in accordance with figure 5-29. If crack on
the blade bolt is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

NOTE
If the blade bolt exceeds repair limits, or is
otherwise damaged, it shall be replaced
with a serviceable item.

5-89. Repair — Main Rotor Blade Bolt.

WARNING

Bolt repairs are not authorized if main ro-
tor hub from which it was removed has
been subjected to sudden or abrupt stop-
page.

a. If a new bolt cannot be obtained, a replace-
ment bolt from another hub assembly can be used after
removing the dry film lubricant with MEK (C107) and
performing the following inspection:

(1) Inspect bolt using magnetic particle meth-
od. Refer to TM 43-0103 (AVIM).

(2) Roll bolt on a surface plate to check for
bending. The bolt shank should not be bent more than
0.0015 inch.

b. Remove scratches, scars, and nicks by polish-
ing with crocus cloth (C55). Refer to figure 5-29 for addi-
tional repair procedures and limits.

c. Remove nicks and dents in bolt threads. For
bolt thread measurement and repair, refer to TM
1-1500-204-23.

d. Install new blade bolt cap (18, figure 5-11) and
packing (19).

e. Apply solid film lubricant (C105) to the bolt.
Allow the lubricant to dry.

f. Balance main rotor blade.

5-90. Installation — Main Rotor Blade Bolt. Refer to
paragraph 5-106 for blade bolt installation.
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Figure 5-29. Inspection and Repair Limits — Blade Bolt — Main Rotor
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NOTE

5-92. Description — Main Rotor Pitch Horn Trun-
nion. The pitch horn trunnion provides for changes in
pitch to the main rotor blades.

5-93. Inspection — Main Rotor Pitch Horn Trun-
nion.

a. Check axial play between rod end bearing and
barrel of trunnion (33, figure 5-12). Axial play is not to
exceed  0.010 inch. Check general condition of trun-
nion.

b. Inspect barrel of trunnion assembly for damage.

5-94. Removal — Main Rotor Pitch Horn Trunnion.

WARNING

Do not allow main rotor blades to rotate
on pitch change axis. If blade is inadvert-
ently allowed to rotate on this pitch
change axis beyond 90 degrees, the main
rotor grip retention strap must be re-
placed.

a. Index pitch link assemblies (1, figure 5-6) for rein-
stallation in same position. Remove bolt (5) and discon-
nect pitch link. Secure main rotor blade pitch horns to
yoke with Iockwire (C97) to prevent grips from turning
on yoke.

b. Remove bolts (32, figure 5-12) securing trunnion
assembly (33) to pitch horn.

CAUTION

Permanent deformation of pitch horn is
prohibited. The temporary change in trun-
nion gap as a result of spreading must
not exceed 0.034 inch.

The splitline gap in the trunnion housing,
with no trunnion or work aid in place,
should not exceed 0.120 inch.

c. Remove trunnion assembly from pitch horn using
a work aid to spread trunnion housing.

NOTE

Fabrication of work aid is recommended
to allow removal and installation of trun-
nion with less possibility of damage to
pitch horn. (See figure 5-30.) Insert tangs
of tool into slot and tighten screw until
trunnion can just be pulled out. Immedi-
ately release screw tension and remove
tool.

Roller bearings in trunnion barrels may
have a feel of ratcheting and drag in rota-
tion, due to angular mounting.

5-95. Installation — Main Rotor Pitch Horn Trun-
nion.

a. Position trunnion in pitch horn using work aid (fig-
ure 5-30) and align slots in trunnion with holes in pitch
horn. Install bolts (32, figure 5-12), washers (31), and
nuts (30). Torque nuts to 50 TO 70 INCH-POUNDS.

b. Lubricate trunnion in accordance with figure 1-5.

c. Position clevis end of pitch link assembly (1, figure
5-6) on trunnion. Install washer (4) under head of bolt
(5) and install bolt through pitch link clevis and trunnion
bearing with head of bolt inboard. Install one of two
washers (4), as required, under nut (3) to locate nut for
installation of cotter pin (2).
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Figure 5-30. Work Aid — Removal and Installation of Pitch Horn Trunnion
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SECTION III. MAIN ROTOR BLADES

5-96. MAIN ROTOR BLADES.

5-97. Description — Main Rotor Blades. Main rotor
blades are of all metal construction with an aluminum
alloy honeycomb core, aluminum skins and nose block.
All structural components are joined by metal-to-metal
bonding. The blades are set in hub grips at a preconing
angle and secured by a single retaining bolt in each grip.
A trim tab is provided on the trailing edge for tracking
adjustments.

5-98. Cleaning — Main Rotor Blades.

a. To maintain a protective coating as required,
clean blades with a dishwashing compound (C61).

b. Thoroughly rinse with water and dry with clean
cloths.

5-99. Inspection — Acceptance/Rejection Criteria —
Main Rotor Blade.

a. Inspect main rotor blades for scratches, nicks,
dents, erosion of leading edge, and evidence of bond
failures. In the event blades are damaged, refer to AVIM.
If void damage is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

— Under balance weight and support

— Under grip pads

— Under wear pads

— Between skin and core

— Between skin and trailing edge strip

— Between skin and spar

— Doublers

— Within 0.250 inch from edge at the tip cap

b. Inspect around screw heads in area of inertia
weights for cracks inpaint and evidence of corrosion
which is noticeable as blisters and/or raised areas in the
paint. If cracks around screw heads in the area of inertia
weights or in the area of the tip cap or cracks associated
mechanical damage (i.e. sharp dents, scratches, etc.)
are suspected, refer to TM 1-1520-254-23, Technical
Manual Aviation Unit Maintenance (AVUM) and Aviation
Intermediate Maintenance (AVIM) Manual Nondestruc-
tive Inspection Procedures for OH-58 Helicopter Series.

NOTE
A rattle-type noise may be detected in the
blade tip when installed blades are shak-
en. This noise orginates from movement
of the tip weights installed on the blade tip
balance weight supports and is consid-
ered normal.

c. Inspect for cracks in the tip cap area in the
bond material at Station 208.07 (figure 5-31). If thepaint
is cracked, removepaint with a clean cloth dampened
with MEK (C107) and fine crocus cloth (C55). Wash area
thoroughly and inspect metal wherepaint was cracked. If
tip cap is cracked, the blade assembly is unserviceable
and will be forwarded for depot level maintenance.

CAUTION

Dye penetrant solutions and MEK will de-
teriorate bond material and corrode metal.
Do not squeeze, move, or distort tip cap in
any way for purpose of inspection.

d. If exposed bond material is cracked, check for
voids by using a coin and tapping lightly along blade
within 1/4-inch from edge (figure 5-31) and listen for a
change in tone resulting from the tapping sound. A good
bond will sound solid and tight, a void will sound hollow
and empty. If a void does exist, the blade assembly is
unserviceable and will be forwarded to depot level main-
tenance.

e. Edge voids in the area of station 208 (figure
5-31) not in excess of 0.120 inch are acceptable. Edge
voids in the bond line on the tapered section of the tip cap
not in excess of 0.080 inch are acceptable. Repair in
accordance with repair procedures. Those blades which
exceed 0.120 inch or 0.080 inch should be returned for
depot maintenance. If cracks or corrosion are evident in
the area of the inertia or tip weight screws, the blade
assembly is unserviceable and will be forwarded for de-
pot level maintenance.

f. Inspect for nicks, notches, scratches, and
dents as follows:

(1) Nicks and scratches anywhere on the sur-
face of skins or trailing edge strip that are not in excess
of 0.008 inch in depth after polishing are acceptable.

(2) Nicks and scratches in the skins in excess
of 0.008 inch in depth must be patched.

(3) Nicks or scratches in the doublers or grip
plates that are not in excess of 0.012 inch in depth are
acceptable if polished out. No nicks or scratches are
allowed to either grip pads or wear pads. Normal wear is
acceptable on wear pads.

(4) Nicks and notches in the extreme trailing
edge of the blade that are 0.120 inch depth or less
must be polished out over a distance of at least two
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Figure 5-31. Main Rotor Blade — Bond Area Inspection
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inches each side of the nick or notch. In the area
outboard of the trim tab; a depth of 0.250 inch maybe
polished out over a distance of 4.000 inches on either
side.

(5) In the outboard three feet of the blade, any
dent in the skin that does not tear the skin, produce a
void, or affect flight characteristics, is acceptable.

NOTE

The sound produced when tapping the
tip cap area outboard of station 208.9 is
hollow due to styrofoam filler material
used in tip cap and does not indicate
void.

(6) Dents in the skin inboard of a station three
feet from the tip of the blade that are not in excess of
0.060 inch depth are acceptable.

(7) If a nick or scratch exists in a sharp dent in
the skin, the total depth of both must not exceed
0.060 inch. If the nick or scratch cannot be polished
out it must be cut out and patched.

(8) Small nonsharp dents in tip assembly (6,
figure 5-32) that do not affect flight characteristics
are permissible. If leading edge of swept tip is worn
through from abrasion, tip assembly must be
replaced.

(9) Polish out acceptable nicks and scratches
spanwise only, using 180 grit sandpaper (C124) or
finer. Polish to a surface finish of 63 rms or better
removing only enough material to remove nick or
scratch. Aluminum wool (C23) may be used on
aluminum surfaces.

g. Inspect for edge voids as follows:

NOTE

A void is defined as an unbended area.
Many subdefinitions are often given such
as lack of adhesive, gas pocket, misfit,
etc. This manual makes no distinction
among these but groups them in the one
general term “void”.

(1) Viewing the blade at the butt end, no voids
are acceptable within 0.500 inch of the leading edge
or trailing edge of any doubler. Other voids not longer
than 1.000 inch nor deeper than 0.350 inch are
acceptable provided they are sealed.

NOTE

Balance weight and support (10, figure
5-32) are for balancing blade only after
depot repairs have been made to blades.

(2) No voids are allowed under the balance
weight support, grip pad, or wear pads. Bond
separation of the wear pads and grip pads can be
rebonded in accordance with paragraph 5-104.

(3) Edge voids under the spar closure not
deeper than 0.150 inch nor longer than 0.750 inch
are acceptable provided they are sealed.

(4) Edge voids 0.060 inch maximum depth of
one bond line and not in excess of 10 percent of the
total length of that bond line are acceptable. Single
edge voids of 0.600 inch maximum depth and 2.000
inches maximum length are acceptable on doublers.
Edge voids are not acceptable in the outboard five
inches of each finger of the doubler.

(5) Voids between the skin and core in a 3.000
inch wide area running adjacent to the trailing edge
extrusion, not wider than 0.500 inch nor longer than
1.000 inch, with a minimum width of 1.000 inch of
good bond between them are acceptable. Total area of
all voids shall not exceed 5.00 square inches.

(6) Edge voids between the edge of the skin and
the trailing edge extrusion or spar that are less than
0.060 inch wide by any length or less than 0.120
inch width by 7.000 inches long are acceptable.

(7) Voids other than edge voids between the
skin and the trailing edge extrusion which do not
exceed 0.180 inch in width by 10.000 inches long
are acceptable.

(8) A void between the skin and the trailing
edge closure (at the butt end) not deeper than 0.120
inch and longer than 1.000 inch is acceptable.

(9) Voids between the skins and trailing edge
extrusion not in excess of 0.180 inch in width by
10.000 inches long are acceptable.

(10) Voids between the skin and core 1.000
inch maximum width (chordwise) by 25.000 inches
long are acceptable. Voids within 1.000 inch of each
other are considered to be one void.
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Figure 5-32. Inspection — Main Rotor Blade

5-60



TM 55-1520-228-23-1

and the trailing edge extrusion that are less than
0.080 inch width by any length or 0.190 inch width
by 10.000 inches long are acceptable provided they
are sealed.

h. Inspect for corrosion in area of screws securing
inertia weight as follows: (Refer to figure 5-33.)

NOTE

Do not attempt to tighten or remove
screws as they were bonded in place at
original installation. If screws or weights
are loose, replace blade.

(1) Inspect blades with paint and with filler
covering screws, and adjacent areas for corrosion
which will be noticeable as blisters or raised areas,
and for cracks in paint adjacent to screw heads.

(2) If corrosion or cracks are evident, strip finish
from affected areas as follows:

(a) Using masking tape (C143) mask off area
to be stripped.

(b) Using sandpaper (C124 or C125), remove
the finish by sanding in a spanwise direction only.

(c) Remove the masking and feather all the
paint edges by sanding.

(d) If no corrosion or cracks are found, clean,
and refinish stripped area.

i. Inspect blades for paint and filler worn or flaked
from screw heads and adjacent areas as follows:

(1) Inspect for evidence of corrosion or cracks
in the area adjacent to screw heads. If questionable
areas are found use dye penetrant. If corrosion exists,
remove blade from service. Clean corroded area by
wiping with a clean cloth dampened with MEK
(C107). Do not saturate area. Dry with clean cloth and
coat with primer (C118). Return blade to depot for
evaluation and repair.

(2) Screw heads may exhibit a degree of rust;
this condition does not require rework.

(3) If no corrosion or cracks are found, clean
and refinish bare area.

j. Inspect for leading edge erosion and corrosion
as follows:

(1) Clean the blade.

(2) Inspect the main rotor blade leading edge
for evidence of erosion. If present, it will be most
pronounced at the blade tip and extend inboard a
distance of three or four feet from the tip. The visible
signs will be a wearing away of the blade paint finish
revealing the blade spar. When erosion is found the
area should be thoroughly inspected for signs of
corrosion (exfoliation). This will be evidenced by
pitting of the spar or flaking and/or scaling of the spar
material.

(3) Where erosion along the leading edge has
resulted in the start of corrosion, the blades must be
removed from the helicopter and repaired.

k. Inspect grip pads for security, damage,
corrosion.

NOTE

Corrosion pitting is not permitted in grip
pad area, surface corrosion can be
cleaned up with scouring pad (C109).
Area-under-grip-pads is a controlled
dimension, and metal removal by
sanding is not permitted.

and

l. Inspect paint condition; condition of paint on
spar leading edge is unimportant as abrasion will
remove paint in a few hours of flight.

m. Inspect the retention bolt hole bushing for
corrosion. If corrosion is present, remove with
scouring pad (C109). Inside diameter of bushing shall
not exceed 1.525 inches after cleanup. Depot
replacement of bushing is required if this diameter is
exceeded.

(1) It is not necessary to remove all pits during
cleanup, providing all corrosion and corrosion
products are removed,

(2) Pitting 0.005 inch in depth is not permitted
on any area of bushing after cleanup.
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Figure 5-33. Repair Dimensions — Main Rotor Blade Corrosion
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(3) For the critical area of blade bushing, refer
to figure 5-34, detail A.

(4) Pitting that exceeds 20% of the critical area
is not permitted. Any pit that exceeds 0.100 inch
diameter in critical area is not permitted.

(5) After any repair to blade bushing, clean bolt
hole with naphtha (C22) and apply - corrosion
preventive compound (C50) on all areas of blade
bushing.

n. Inspect balance weight and support for
corrosion. Pits not exceeding 0.040 inches are
acceptable. Corrosion should be removed using
sandpaper (C124). Care should be taken not to
damage the trailing edge of blade. Reworked area
should be coated with epoxy polyamide primer (C116)
and a top coat of acrylic lacquer (C89).

o. Inspect for corrosion around and under wear
pads, maximum pit corrosion depth in this area is
0.010 inches.

p. Inspect doublers for condition, corrosion, and
separation/delamination.

Do not use sharp pointed tool or feeler
gage to pry between doublers to check
for separation/delamination.

(1) Inspect the doublers on the blade, both top
and bottom for condition.

NOTE

The outermost plate, or that furthest
from the blade, is called the grip plate or
doubler No. 1. The doubler closest to the
blade skin is doubler No. 8.

(2) Around each edge of the doublers should be
a layer of filler material. Check to assure the filler
material is in place and in good condition. Loss of filler
material, or a broken surface of filler material will
eventually cause corrosion, and result in doubler
separation.
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(3) If filler material is not in place perform the
following:

(a)
condition.

(b)
area.

(c)

Check the doubler and/or blade for

If no corrosion is evident, clean up the

Treat unprotected metal areas, and then
coat with epoxy polyamide primer (C116).

(d) Retreat the doubler area, refer to
paragraph 5-105.

(e) Refinish the blade surface.

(4) Check the filler material around each of the
eight doublers, both top and bottom of the blade.
Check for signs of blisters or paint cracks which
would be indicative of subsurface corrosion.

(5) I nspec t  each  doub le r  fo r  s igns  o f
separation/delamination; no separation is permitted.
Check each of the eight doublers, at both leading edge
and trailing edge, especially doublers No. 7(24, figure
5-32) and No. 8, (3) at both the top and bottom of the
blade.

(6) If doubler separation is suspected, it maybe
confirmed by ultrasonic inspection by a qualified
inspector or tapping by an experienced inspector.

(7) Treat the doubler area; refer to paragraph
5-105. Refinish the blade surface as required.

q. Inspect blade drain hole located on lower out-
board side, see Figure 5-33.1, to assure drain hole is
free of obstructions.

Use a non-metallic probe (tooth pick or
plastic rod) to probe the drain hole.
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5-100. Removal — Main Rotor Blades.

Do not change the position of latch nut
(9, figure 5-11) on the leading edge of
the blade. The position of nuts will aid in
realignment of the blades.

a. Remove nut from blade bolt (1, figure 5-11).
Loosen blade latch retaining nut (9) on trailing edge of
blade and turn latch (11) to horizontal position.

b. Use sufficient personnel to steady both blades
and to hold blade being removed. Hold blade at
preconed angle and in alignment while removing
blade bolt (1) and while removing blade (6) from grip
(3).
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Figure  5-33.1. Main Rotor Blade Drain Hole
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NOTE

Figure 5-34. Repair Areas — Main Rotor Blades

Blade retention bolt (1) is easily removed
when blade is aligned with grip and
pressure is removed from bolt.

NOTE

If original bolt is unserviceable, a new
bolt (1, figure 5-11), may reinstalled. If a
new bolt cannot be obtained, refer to
paragraph 5-88 and 5-89 for alternate

d. Prepare and package reparable blades that are
to be shipped in wood or metal containers as follows:

NOTE

Do not return main rotor blades for
overhaul or repair that are obviously
scrap.

procedure.

c. Repeat procedure to remove opposite blade. oil,

(1) Tape all holes, bullet damage, tree damage,
foreign object damage, etc., to protect the interior of
the blade.

(2) Clean the blade to ensure removal of soil,
or grease with dishwashing compound (C61).
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5-101. Cleaning — Main Rotor Blades Prior to
Refinishing.

a. Protect all openings to prevent entry of
refinishing materials.

b. Degrease with naphtha (C22).

c. Using cloth pads soaked with MEK (C107), strip
lacquer finish from blade. Do not remove primer
except in areas where the primer is cracked or
deteriorated or in areas where the metal appears to
be corroded or otherwise damaged. Remove primer in
these areas down to bare metal using cloth pad
soaked with MEK. The process consits of wetting the
surface with the MEK soaked pad and then scrubbing
with a piece of cloth until surface has dried or paint
has been removed. If the paint is not removed repeat
application of MEK followed by cloth rub until paint is
removed.

d. After corrosion pits have been removed and
reparable nicks and scratches have been polished
out, remove surface oxidation from the entire blade by
scrubbing thoroughly with cloth and a solution of
neutral soap.

e. Rinse thoroughly with clean running water
until there is a continuous unbroken film of water on
the surface.

f. Apply phosphoric acid solution (C21) using a
clean cloth or brush. Rub briskly for approximately 40
to 60 seconds.

g. Rinse the blade thoroughly with clean running
water end wipe dry with clean cloths.

NOTE

From completion of this step through
final paint, surfaces of blades are not to
be handled with bare hands.

h. On all bare aluminum, apply brush or spray
(using brush solution) application of chemical
conversion coating (C38). If not available, use
application of 10% solution of chromic acid (C39).
Thoroughly dry the cleaned surfaces.

5-102. Repair — Main Rotor Blades — Corrosion.

a. Using a micrometer caliper or equivalent,
measure the chordline dimension (figure 5-33,

dimension A) of the blade immediately adjacent to the
area(s) of corrosion that will be cleaned up. This
measurement minus a maximum of 0.125 inch
cleanup at the leading edge will determine that
remaining leading edge thickness is within limits.

EXAMPLE:

Measured Dimension A 13.009 Inch
Maximum Cleanup Allowed 0.126 Inch

Minimum Dimension A 12.884 Inch
Measurement to the
Deepest Part of Cleaned
Up Area.

b. Using sandpaper
the corroded area(s) as

(C123) or equivalent, sand
follows:

(1) Hand-sand only.

(2) Accompl ish al l  sanding in spanwise
direction.

(3) Sand to the depth required to remove the
effects of corrosion. (Create a smooth surface.)

(4) Blend and fair sanded area into adjacent
areas so as to maintain the shape of the air foil.

NOTE

Do not sand the skin to spar butt joint.

c. Remove the sanding residue with naphtha
(C22).

d. Support the blade in a horizontal position,
leading edge down. Swab the sanded area(s) with
alcoholic phosphoric acid solution (C21). Allow the
swabbed area(s) to remain dampened with the acid
for a minimum of 10 minutes; then wipe the excess
acid from the blade with dry cloths. Allow the blade to
air dry for 20 minutes.

NOTE

Do not allow the alcoholic phosphoric
acid solution to touch painted surfaces.
It is not mandatory but maybe advisable
to wear rubber gloves when using
alcoholic phosphoric acid (C21) solution.
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e. Apply a coat of wax to the blade. Use non-sili-
conized wax so as not to interfere with blade future
repairs and/or subsequent refinishing.

f. Record the location and depth of cleanup for fu-
ture reference.

5-103. Repair — Main Rotor Blades (Patching)
(AVIM). Refer to figure 5-34.

NOTE

All sanding of blades must be in spanwise
direction.

a. Defects in skins (holes, dents, nicks, etc.) that will
fit within a 2.000 inch maximum diameter circle are
reparable by patching if they are not nearer to the
trailing edge strip, spar, or doublers than the minimum
dimensions for a particular area as indicated in figure 5-
34.

b. Remove paint from repair area with MEK (C107).
Dry with a clean cloth.

c. Prepare a patch one inch larger than the hole to
be covered (not to exceed three inches in diameter).
Patch may be fabricated from bare aluminum. Deburr
and blend out edges. Sand bond area of patch and
blade with sandpaper (C126).

d. Remove skin just inside circled area, disturbing
honeycomb core as little as possible.

e. Deburr edges of hole, making sure skin is free of
scratches and nicks.

f. Clean bond area on patch and blade with MEK
(Cl 07). Dry with clean cloth.

NOTE

Area must be clean, dry, and free of
grease, oil, or wax.

g. Apply adhesive (C19) to patch area around hole.
Apply patch to blade under slight pressure to make sure
any voids in bond are worked out. Blend out excessive
adhesive.

h. Patch may be held in place while curing with flat
pressure plate and rubber bands. Allow to cure at 60°F
(16OC) or above until firm (adhesive resists fingernail
penetration.). Overnight curing is usually sufficient. To

accelerate curing time, apply heat to the area with a
200-watt lamp placed 12 inches from patch. Heat should
be applied until adhesive is firm (will resist fingernail
penetration).

i. Refinish patch and adjacent area. Refer to para-
graph 5-105.

j. To prevent entry of moisture, seal all acceptable
edge voids with fairing compound (C69).

5-104. Repair — Main Rotor Blades Wear and Grip
Pads.

NOTE

Replacement of old wear pad with a new
wear pad must be accomplished by depot
level maintenance.

a. Rebond loose wear pads as follows:

(1) Remove loose wear pad (12, figure 5-32) by
gently tapping pad, using care not to damage the grip
plates. If tapping fails to loosen pad, apply head and
repeat tapping. Do not heat area above 200OF (93°C).

(2) After pad has been removed, remove as much
of the old adhesive as possible from blade by sanding
with sandpaper (C124).

(3) Wipe bonding surface on blade and wear pad
with a clean cloth dampened with MEK (C107). Wipe
dry using clean cloth.

(4) Apply adhesive (C19) to mating surfaces of
blade and wear pad.

(5) Rebond wear pad to blade, using 5 to 30 psi
pressure, apply with clamps at a temperature of 70° to
90°F (210 to 35°C) for 24 hours or 90 minutes at 140°
to 160OF (60° to 71 OC).

(6) Remove clamps and clean away excessive
adhesive squeeze-out. Wipe area clean with a clean
cloth dampened with MEK (C107).

b. Rebond loose grip pads as follows:

NOTE

Replacement of old grip pad with new
grip pad must be accomplished by depot
level maintenance.
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(1) Remove old pad (1, figure 5-32) by prying
loose, using an aluminum or hardwood wedge, being
very careful not to damage blade.

(2) Remove all old adhesive from blade by
sanding with sandpaper (C124).

(3) Wipe bonding surface of blade with clean
cheesecloth (C37), dampened with MEK (C107). Wipe
dry with a clean cloth.

(4) Coat adhesive surface of grip pad and mat-
ing surface of blade with adhesive (C19).

(5) Place pad on blade around retention bolt
hole. Position a bar over grip pad. Place clamps over bar
and tighten. Allow adhesive to cure for 24 hours at 70�
to 95�F (21� to 35� C) or 60 to 70 minutes at 140� to
160� F (60� to 71� C).

(6) Remove clamps and bar. Clean up exces-
sive adhesive squeeze-out.

(7) Wipe area dean with cheesecloth (C37)
dampened with MEK (C107).

5-105. Refinishing — Main Rotor Blade (AVIM).

NOTE
The original blade finish included an abra-
sion and corrosion resistant coating (C6).

a. Inspect the edges of the doublers and joint
areas of the blade to determine if the coating has been
damaged.

b. If the coating is undamaged, refer to TM
55-1500-345-23.

(1) Mixing ratio of coating (C6) is by weight:
100 parts of base to 140 parts of hardener.

(2) Thoroughly mix to a uniform gray color.

(3) To thin, add 13% to 15% (by weight) of
primer (C116) to mixed coating (C6).

(4) Thin to a sprayable consistency by adding
MEK (C107) in an amount not to exceed 50% by volume
of mixed coating (C6). Add the MEK in small amounts,
with constant stirring. The pot life of the thinned coating

is approximately three hours. (Refer to TM
55-1500-345-23 for application procedures.)

(5) Thickness of finish after drying will be as
follows:

(a) Surface areas that receive three coats
of coating, 6.500 to 12.000 mils.

(b) Surface areas that receive one coat of
coating, 3.500 to 6.000 mils.

5-106. Installation — Main Rotor Blades.

a. Loosen blade latch retaining nut (9, figure
5-11) on trailing edge of hub and turn latch to horizontal
position.

CAUTION

When installing blade in grip, use suffi-
cient personnel to hold and align blade to
prevent damage to blade.

NOTE
The manufacturers data plate is bonded to
the top of the main rotor blade. Install the
blade with the top up. This places the lead-
ing edge on the same side of grip (3) as the
pitch horn (7).

b. When installing blade in grip, use sufficient
personnel to hold end align blade, Clean the blade reten-
tion bolt holes, and recesses in the inboard faces of the
blade grip tang with naphtha (C22). Visually inspect the
inner and outer surfaces of the grip tangs for cracks at the
outboard side of the blade bolt holes at the interface of
the inside hole diameter and adjacent radius. Apply cor-
rosion preventive compound (C51) to fill recesses (I.D.
edges of grip pads to bolt hole edges). Install blade into
grip and align bolt holes. Apply corrosion preventive
compound (C51) generously to the bolt holes in the grip
tangs and blade. Place chamfered washer (2, figure
5-11) on blade retaining bolt (1) and apply a generous
amount of corrosion compound to the bolt shank (not the
threads). Insert bolt through grip (3) and blade. Install
washer (4) and nut(S). Wipe off any excess corrosion
preventive compound using naphtha (C22).
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NOTE

Corrosion preventive compound may be
applied over solid film lubricants, paints,
and electroplated coatings when neces-
sary. Refer to paragraph 5-13.

c. Install opposite blade in same manner.

d. Align and balance blades. Refer to paragraph
5-6 and 5-9.

5-107. Painting Requirement — Main Rotor
Blade. Refer to TM 55-1500-345-23.

SECTION III. MAIN ROTOR CONTROLS

5-108. MAIN ROTOR CONTROLS.

5-109. Description — Main Rotor Controls. The main
rotor controls provide for support and control of the
movement of the main rotor blades and consist of four
major components as follows:

a. Swashplate and support assembly.

b. Pitch link assembly.

c. Idler link assembly and collar set.

d. Collective lever and link assembly.

NOTE

For maintenance of the main rotor con-
trols, refer to applicable instructions con-
tained in this section for each major com-
ponent.

5-110. SWASHPLATE AND SUPPORT ASSEMBLY.

5-111. Description — Swashplate and Support As-
sembly (Figure 5-35). The swashplate and support as-
sembly encircles the mast directly above the transmis-
sion. The swashplate is mounted on a universal support
(pivot sleeve) which permits it to be tilted in any direction.
Movement of the cyclic control stick results in a corre-
sponding tilt of the swashplate and the main rotor. Move-
ment of the collective pitch lever actuates the sleeve
assembly which raises or lowers the swashplate and
transmits collective control to the main rotor. The cyclic
controls are properly coordinated with collective control
by action of the mixing lever at the base of the control
column.

CAUTION

Do not allow solvents or lubricants to con-
tact teflon bearings of swashplate assem-
bly.

Premaintenance Requirements for
Swashplate and Support

Condition Requirements

Model OH-58A and OH-58C

Part No. or Serial No. All

Special Tools (T27)

Test Equipment Spring Scale
Eddy Current Inspection Unit
Magnetic Particle Method

Support Equipment None

Minimum Personnel
Required

Two Men

Consumable Materi-
als

(C9) (C51) (C55) (C96)
(C97) (C107) (C118) (C129)
(C62)

Special
Environmental
Conditions

None

References TM 1-1520-254-23

5-112. Inspection — Swashplate and Support As-
sembly.

a. Inspect swashplate for evidence of grease
leakage at seals.

NOTE
Swashplate and support assemblies
equipped with cap, PIN 206-010-444-1,
may vent grease past the lower seal on
first flight after lubrication. This excess
grease must be removed.

b. Check swashplate and support assembly for
freedom of operation. Check collective vertical move-
ment and cyclic tilting movement of the inner ring on
collective sleeve spherical ball as follows:

(1) Cut lockwire and free lower end of boot (16,
figure 5-36).
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(2) Tilt swashplate inner ring forward. Inspect
side walls of pivot sleeve (2, figure 5-35) bearing slot for
signs of wear through teflon bearing material. Inspect top
outboard edges of bearing (5) for evidence of physical
damage and wear through teflon bearing material. Tilt
swashplate inner ring aft and repeat inspection on oppo-
site side of pivot sleeve.

(3) If sleeve slots and/or bearings do not pass
inspection, replace swashplate and support assembly.

c. Inspect swashplate and support assembly for
minor nicks, scratches, and gouges. Ensure that drain
holes on base of support assembly (12) are open and
free of foreign matter.

d. Inspect swashplate support for cracks. If a
crack on the swashplate and support assembly is sus-
pected, refer to TM 1-1520-254-23, Technical Manual
Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

WARNING

To prevent injury to personnel, secure
main rotor blades with tie-downs.

(1) Raise collective control to gain access to
the base of the swashplate support assembly (12, figure
5-35).

WARNING

Dry-cleaning Solvent is flammable and
toxic. It can irritate skin and cause burns.
Use only in well-ventilated area away from
heat and open flame. Wear rubber gloves
and goggles. In case of contact, immedi-
ately flush skin or eyes with water for at
least 15 minutes. Get medical attention for
eyes.

CAUTION

When using Dry-cleaning Solvent for
cleaning, use care to prevent contamina-
tion of adjacent parts.

(2) Thoroughly clean swashplate support
base (12, figure 5-35). Use solvent (C62).

(3) Visually inspect full circumference of fillet
radius where cylindrical (slider) portion joins support
base (area immediately below area C, figure 5-48). Pay
particular attention to aft side of swash-plate support
assembly. Use a 10 power magnifying glass.

(4) If a crack is suspected, confirm by perform-
ing a fluorescent penetrant inspection of suspect area.
No cracks allowed.

(5) If no crack is found, lower collective control,
inspection is complete.
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Figure 5-35. Swashplate and Support Assembly (Sheet 2)

d. Check for looseness at the following points:

(1) Pivot sleeve (2) to lever assembly (14),
0.016 inch maximum vertical movement at pivot
point; 0.042 inch maximum side play movement at
pivot point.

(2) Collective lever link (131 at attachment
points to lever assembly(14) and swashplate support
aasembly (12).

e. Check self-aligning bearing in swashplate
inner and outer ring arms (2 and 3, figure 5-37) for
radial and/or axial wear. If radial and/or axial wear
exceeds 0.020 inch, bearing must be replaced.

f. If inspection is satisfactory, reinstall boot (16,
figure 5-36) and double wrap Iockwire (C96). If
maintenance is required, reinstall boot and double
wrap Iockwire as last maintenance step.

5-113. Adjustment — Swashplate and Support
Assembly.

a. Adjust friction of swashplate inner ring to pivot
sleeve spherical ball and inspect associated controls
as follows:

Do not allow main rotor blade to rotate
on pitch change axis. If blade rotates on
the pitch change axis beyond 90
degrees, the main rotor retention strap
must be replaced.

(1) Remove pitch links (8, figure 5-1 ).
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Figure 5-36. Collective Lever, Idler Link, and Collar Set Installation (Sheet 1 of 2)
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Figure 5-36. Collective Lever, Idler Link, and Collar Set Installation (Sheet 2)
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Figure 5-37. Swashplate Friction Adjustment
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(2) Disconnect control tubes from swashplate
inner ring (2, figure 5-37).

NOTE

The 6 pounds value for breakaway torque
differs for AVUM and AVIM. This allows
AVUM longer trouble free operation of
this item.

(3) Disconnect idler link (11, figure 5-36) from
outer ring (29).

(4) Check friction adjustment of bearings (5 and
11, figure 5-35). Place swashplate in level position on
pivot sleeve and attach a spring scale to self-aligning
bearings in swashplate outer ring arm. Pull vertically
with scale to cause swashplate to tilt on pivot sleeve.
Note pounds of breakaway torque required to tilt
swashplate at various points throughout travel, If
force is not within the range of 24 to 32 pounds,
adjust friction. The difference of breakaway torque at
the various points checked must not exceed 6 pounds
within the range.

(5) Repeat check with spring scale three or
more times to ensure that accurate values are
obtained. The values for forward and aft lateral
friction must both fall within the range of 24 to 32
pounds. If the forward and aft friction and lateral
friction vary appreciably, suspect dragging bearings
(5).

b. Check for binding and dragging of pivot sleeve
bearings. Disconnect control tube at forward end of
lever assembly (14). Grasp lever assembly (14) and
move vertically through full range of travel. Collective
movement of the swashplate pivot sleeve (2) will be
smooth with no dragging as it moves on the
swashplate support (12).

c. Check for binding and dragging of bearings (8).
Rotate swashplate outer ring on swashplate
assembly. If resistance to turning is not smooth and
moderate throughout 360 degree rotation in both
directions, replace swashplate and support assembly.

d. Adjust swashplate friction as follows:

(1) Cut Iockwire and remove eight bolts (5,
figure 5-37). Index position of bearing (4).

Bearing (4) can be installed in eight
different positions. Bearing must be
index marked before removal and
installed in exactly the same position
from which removed to  ensure
smoothness of operation of the cyclic
flight controls.

NOTE

Shim (7) is a segment shim. Shims with
the angle cut (45 degrees) are 0.003 inch
thick. The shims with the square cut (90
degrees) are 0.002 inch thick.

(2) Remove bearing (4) and shim (7).

(3) Prior to adjusting shim thickness to adjust
swashplate friction, clean teflon bearing surfaces of
uniball bearing (4), inner cap (8), and shims (7). Use
clean cloth lightly dampened with MEK (C107).

(4) Remove lamination from shim (7) to
increase friction. Use a thicker shim to decrease
friction.

Do not chase threads in holes for bolts
(5). These are helicoil threads. If threads
are not satisfactory, replace swashplate.

NOTE

Ensure that both shim halves (7) are of
identical thickness.

(5) Reassemble shims and bear ings in
swashplate. Temporarily install four threaded studs
into inner ring (2) as a work aid for shim alignment;
studs should be about 4 inches long. Install shims
using studs for alignment. Ensure shims (7) are not
deformed during installation. Install bearing (4) over
studs. Install four bolts (5) and four washers (6) with
recessed side of washer next to bolt head and torque
to 40 INCH-POUNDS in sequence opposite each
other. Remove four work aid studs and install
remaining four bolts (5) and washers (6) with
recessed side of washer next to bolt head and torque
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to 40 INCH-POUNDS in saquence opposite each
other. Apply a final torque of 50 TO 70 lNCH-
POUNDS to all eight bolts in sequence opposite each
other.

(6) Check friction. If required, repeat shim
adjustment procedure. Refer to paragraph 5-113.

(7) Lockwire (C96) heads of bolts (5) in pairs.

e. Install pitch links (8, figure 5-1).

f. Connect control tubas to swashplate inner ring
(2, figure 6-37).

g. Connect idler link (11, figure 5-36) to outer ring
(29).

5-114. Removal - Swashplate and Support
Assembly.

a. Remove main rotor hub and blade assembly.
Refer to paragraph 5-8.

b. Disconnect two cyclic control tubas from
swashplate inner ring (1, figure 5-38).

c. Disconnect collective control tube from
collective lever (2).

d. Remove cotter pin (3), nut (4), and washers (5
and 6). Disconnect idler link (19) from stud on
swashplate outer ring (8) and remove washer (7).

e. Cut lockwire to free upper end of boot (9).

f. Loosen two nuts (10).

g. Remove cotter pin (11), nut (12), washer (13),
and specer (14). Remove bolt (15), washer (16), and
specer (17).

h. Remove lever (18) and idler link (19).

i. Lift collar set (24) off over mast (20).

j. Remove lockwire from bottom of boot (9) and lift
boot off over top of mast. Remove retainer ring (25).

k. Remove eight nuts (21) and washers (22) from
studs in top of transmission case and carefully lift
swashplate and support assembly (23) off overtop of
mast.

5-115. Disassembly - Swashplate and Support
Assembly (AVIM).

a. Remove collective lever (29, figure 5-39) as
follows:

(1) Cut and remove Iockwire from two screws
(26). Remove screws (26), washers (25), and pins (27)
from collective lever (29).

(2) Remove cotter pins (12 and 31), nuts (11
and 30), washers (10 and 24), and bolts(13 and 23).
Remove collective lever (29) and link (21) from
Support (8).

(3) Lockwire spacers (19) to link (21) to prevent
their separation.

(4) Lift inner and outer rings (7 and 42) with
pivot sleeve (2) from support (8).

b. Remove outer ring (42) from inner ring (7) as
follows:

(1) Cut and remove Iockwire from eight bolts
(33) and eight bolts (35).

(2) Remove bolts (36), washers (36), and outer
cap (34) with seals (38) from outer ring (42). Remove
seals (38) from outer cap (34) and discard seals (38).

NOTE

The top half of bearing set (4) can be
installed in eight different positions.
Bearings (4) must be index marked
before removal and if reused, installed in
the same position from which removed
to ensure smoothness of operation.
Index mark parts with a felt tip pen or
paint in such a manner that marks will
not be removed during cleaning or repair
procedures.

(3) Remove bolts (33), washers (32), top half
bearing set (4), shims (39), and inner cap (40) from
outer ring (42). Measure and record shim (39)
thickness for reinstallation.

(4) Carefully work outer ring (42) from inner
ring (7). Remove duplex bearings (41) and lower seal
(38) and discard seal (38).
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Figure 5-38. Removal — Swashplate and Support Assembly
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1. Sleeve Bearing
2. Pivot Sleeve
3. Bushing
4. Bearing Set
5. Bolt
6. Packing
7. Inner Ring
8. Support
9. Bushing

10. Washer
11. Nut
12. Cotter Pin
13. Bolt
14. Spherical Bearing
15. Cotter Pin
16. Nut
17. Bushing
18. Slider Bearing
19.  Spacer
20. Bushing
21. Link
22. Spherical Bearing
23. Bolt
24. Washer
25. Washer
26. Screw
27. Pin
28. Bushing
29. Collective Lever
30. Nut
31. Cotter Pin
32. Washer
33. Bolt
34. Outer Cap
35. Bolt
36. Washer
37.  Grease Fitting
38. Seal
39. Shim
40. Inner Cap
41. Duplex Bearing
42. Outer Ring
43. Spherical Bearing
44. Stud

Figure 5-39. Swashplate and Support Assembly (Sheet 1 of 3)
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Figure 5-39. Swashplate and Support Assembly (Sheet 2)
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Figure 5-39. Swashplate and Support Assembly (Sheet 3)
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c. Remove inner ring (7) from pivot sleeve (2) as
follows:

NOTE
Bushing (17) and slider bearings (18) must
be maintained as a matched set.

(1) Remove cotter pins (15), nuts (16), bush-
ings (17), slider bearings (18), and bolts (5) from slot in
pivot sleeve (2) and inner ring (7). Discard packing (6).

(2) Raise pivot sleeve (2) in inner ring (7) and
remove lower half bearing set (4) from inner ring.

(3) Remove pivot sleeve (2), from inner ring
(7).

d. Remove upper and lower sleeve bearings (1)
from pivot sleeve (2).

5-116. Cleaning — Swashplate and Support Assem-
bly (AVIM).

a. Clean all parts except teflon bearings with dry-
cleaning solvent (C62). Dry with filtered compressed air.
Do not allow duplex bearings (41, figure 5-39) to spin
while drying.

b. Clean teflon bearing surfaces with a clean
cloth lightly dampened with MEK (C107).

5-117. Inspection — Swashplate and Support As-
sembly (AVIM).

a. Visually inspect parts for damage and corro-
sion in accordance with figures 5-41 through 5-46, and
5-48 and for excessive wear in accordance with figure
5-40. If a crack is suspected in any of the following parts,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.

— Swashplate and support assembly pivot sleeve

— Swashplate and support assembly stud

— Swashplate and support assembly inner ring

— Collective lever link (idler)

— Swashplate and support assembly pin

— Collective lever

— Outer ring

— Inner cap

— Outer cap

— Lever (idler)

CAUTION

Do not chase threads in holes for bolts (33,
figure 5-39) in inner ring (7) with standard
1/4-28 tap. These are helicoil inserts. If
threads are not satisfactory, replace heli-

coil inserts. Do not chase threads in holes
for bolts (35) in outer ring (42) with stan-
dard 1/4-28 tap. These are formed threads
made with a special tool. If threads are not
satisfactory, replace outer ring (42).

b. Check threads in eight threaded bolt holes in
inner ring (7) and outer ring (42) for damage. Check stud
(44) in outer ring for thread damage or looseness.

c. Inspect grease fitting (37) for damage and se-
curity.

d. Inspect spherical bearings (14, 22, and 43) in
inner ring (7), collective lever (29) and outer ring (42) for
axial and radial play. If looseness exceeds 0.020 inch
axial or radial replace bearings.

e. Inspect matched duplex bearings (41) closely
for minute indications of pitting, brinelling, spalling, or
scoring of bearing surfaces on the races or the balls.

f. Inspect teflon lined bearings or bushings (1, 3,
4, 9, 18, and 20) for fabric looseness or teflon penetra-
tion. If teflon shows damage or fiberglass base is ex-
posed, replace bearings or bushings. Damage up to
0.005 inch depth and no more than 0.4 square inches is
allowed to the top surface of the upper portion of the
bearing set.

NOTE

If any bearing of bearing set (4) does not
meet the inspection criteria, the complete
set must be replaced.

g. Inspect inner ring (7), outer ring (42), pivot
sleeve (2), link (21), collective lever (29), and support (8)
for nicks, scratches, sharp dents, and corrosion.

h. Inspect the following parts by fluorescent
penetrant method (code F) if the accompanying records
and/or physical appearance of component indicates that
the component has been subjected to an accident or
incident outside of the realm of normal usage. Refer to
TM 55-1500-335-23.

ITEM NO. NOMENCLATURE CODE

2 Pivot Sleeve F
44 Stud (bolt)* F
7 Inner Ring F
8 Swashplate Support F
21 Idler F
27 Pin F
29 Lever F
*42 Outer Ring F
40 Inner Cap F
34 Outer Cap F

*Do not press stud out of outer ring; penetrant in-
spect visible portion.



Figure 5-40

T M  5 5 - 1 5 2 0 - 2 2 8 - 2 3-1

5 - 8 1



Figure 5-41

TM 55-1520-228-23-1

5-82



Figure 5-42

TM 55-1520-228-23-1

5-83



TM 55-1520-228-23-1

NOTES:

1. Area A is restricted to one repair per lug. Minimum radius of repair is 0.500 inch.

2. Area B may have three repair areas per arm. No repairs should overlap. Minimum
radius of rapair is 0.350 inch.

3. Area C may have four repair areas. No repairs should overlap. Minimum radius
of repair is 0,350 inch.

4. This surface should receive only minor damage which when repaired will not
interrupt the function of the seal.

5. Repaired areas should be coated with chemical conversion coating (C38).

6. Replace stud if threads are damaged.

7. All dimensions are in inches. 206010-179

Figure 5-43. Inspection and Repair Limits — Outer Ring
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NOTES:

1.

2.

3.

4.

5.

Area A is restricted to one repair area per lug. A repair must have e minimum radius of 0.500
inch.

Repairs in area B must have e minimum radius of 0.350 inch. Repairs should not overlap, nor
exceed three in number.

Area C must not have any damage that penetrates the hard anodized flame sprayed surface
in the active bearing area.

Repairs on areas A and B should be coated with chemical conversion  coating (C38).

Retirement  interval  is 4800 hours.

206010-180

Figure 5-44. Inspection and Repair Limits — Collective Sleeve
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N O T E S

1.

2.

3.

4.

5.

6.

7.

The idler may have two repair areas per cylinder and one on the web.

Repair areas should not overlap.

Minimum radii for repairs are: A = 0.500, B = 0.350.

Coat all repaired areas with chemical conversion coating (C38).

No cracks are permitted.

Retirement interval is 4800 hours.

All dimensions are in inches. 206010-181

Figure 5-45. Inspection and Repair Limits – Collective Lever Link (Idler)
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NOTES:

1.

2.

3.

4.

6.

6.

Area A is limited to one repair area per lug. Minimum redius of repair is 0.050 inch.

Area B may have two repair areas per segment. No repair should overlap. Minimum redius
of repair b 0.350 inch.

Coat all repair areas with chemical conversion coating (C38).

No craoks are permitted.

Retirement  interval is 4800 hours.

All dimension are in inches.

206010-182

Figure 5-46. Inspection and Repair Limits — Collective Lever
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5-118. Repair — Swashplate and Support Assembly
(AVIM).

a. Polish out acceptable nicks, scratches, sharp
dents, and corrosion as follows: (Refer to figures 5-42
through 5-50.)

(1) Polish out acceptable damage with sandpa-
per (C126) and blend into surrounding surface.

(2) Treat repaired areas with chemical conver-
sion coating (C38).

b. Replace all worn or damaged parts that exceed
limits specified in figures 5-40 through 5-50. If inner ring
(7, figure 5-39) seal area (5, figure 5-40) and inner cap
(40) seal area (2, figure 5-40) are grooved or have been
reworked, position a new seal (38, figure 5-39) in the
grooved area to ensure lip of seal contacts the entire
ring or cap circumference.

c. Replace defective duplex bearings (41). Duplex
bearings must be replaced as a serial numbered
matched set only.

d. Replace defective bushing (3, 9, 20, and 28) by
pressing bushing from part with suitable tools. Remove
zinc chromate primer from part with MEK (C107). Coat
shank of new bushings with wet unreduced zinc chro-
mate primer (C118) and press flush into part. Remove
excessive squeezed out primer. If new bushings (28)
are installed in collective lever (29), they must be line
reamed to 0.3750 inch minimum to 0.3755 inch maxi-
mum I.D. after installations. (Refer to items 11 and 15,
figure 5-40.)

e. Install new seals (38) as follows:

(1) Fabricate a disc or sleeve or slightly less out-
side diameter than seal case for pressing new seals
into position.

(2) Apply a light film of adhesive (C9) to the metal
outside diameter of three seals (38).

NOTE

Heating outer cap (34) and outer ring (42)
with a heat lamp will facilitate seal instal-
lation. Do not exceed a temperature of
285°F (141oC) or a 2-hour time limit.

(3) Press one seal (38) into outer cap (34) with
metal face of seal to the top and lip of seal down. Press
a second seal (38) into cap (34) with metal face of seal
down and lip of seal up. Maintain a dimension of 0.030 to
0.060 inch between bottom of lower seal and lower sur-
face of outer cap (34). Check to ensure that the four 0.063
inch holes in outer cap (34) are not obstructed by seals.

NOTE

Refer to notes on figure 5-39 to ensure
proper seal installation.

(4) Press one seal (38) to lower inside flange of
outer ring (42) until fully seated with metal face down
and lip seal up. Coat lip of seal with grease (C77).

f. If bearings (14, 22, and 43) and bearing in idler
link (11, figure 5-36) are defective or worn more than
0.020 inches parallel to bolt hole axis, replace as fol-
lows:

(1) Remove unserviceable spherical bearings by
supporting the assembly in an arbor press using a
suitable size sleeve (I.D. slightly larger than O.D. of
bearing being removed) and pressing on the outer race
of the bearing using a sleeve slightly smaller than the
bearing outer diameter.

(2) Coat new bearing outer race surface with seal-
ing compound (C120). Press new bearing into assem-
bly using anvil of tool (T27).

(3) Secure spinning portion of tool (T27) in drill
press chuck. Center bearing below spinning tool with
bearing supported on anvil.

(4) With drill press turning 250 to 350 rpm, apply
sufficient hand pressure to drill press feed in 10 second
increments so roller wheels of the spinning tool roll
without interruption around the pregrooved bearing outer
race. After each 10-second increment, inspect for cor-
rect displacement of outer race metal into hole chamber
of parent assembly.

(5) Turn bearing over and repeat operation on
other side of bearing.

(6) Breakout of misalignment torque on bearings
after installation must not exceed 10 pounds. An
acceptable method for checking this torque is to
ins ta l l  an  NAS 1305-27D bo l t  th rough  the
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NOTES:

1.  Area A is restricted to one repair area per lug. Minimum radius of repair is 0.050 inch.

2. Area B may have three repair areas. No repair areas may overlap. Minimum redius
of repair is 0.350 inch.

3. Repair areas should be coated with chemical conversion coating (C38).

4. No cracks are permitted.

5. All dimensions are in inches. 206010-183

Figure 5-47. Inspection and Repair Limits — Pylon (Idler) Link
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N O T E S
1.

2.

3.

4.

5.

6.

7.

Area A is restricted to one repair area per lug. Minimum radius of repairs is 0.500 inch.

Area B may have three repairs, none overlapping. Minimum radius of repair is
0.350 inch.

Area C must not have any damage that penetrates the hard anodized surface.
Minor scratches may be cleaned up with crocus cloth. Maximum material
removal is 0.0005 inch.

Repairs on areas A and B should be coated with chemical conversion coating
(C38).

No cracks are permitted.

Retirement interval is 4800 hours.

All dimensions are in inches. 206010-184

Figure 5-48. Inspection and Repair Limits — Support Pylon (Swashplate)
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NOTES:

1.

2.

3.

4.

5.

Area A may have one repair area per lug. Face minimum radius of repair is 0.500
inch.

Area B may have two repair areas par collar. Repairs should not overlap.
Minimum radius of repair is 0.350 inch.

Nicks and dents on the splines may be cleaned up to ONE THIRD OF THE SPLINE
DEPTH FOR HALF THE LENGTH of the spline. A maximum of three splines may
receive cleanup.

No cracks are permitted.

All dimensions are in inches.
206010-185

Figure 5-49. Inspection and Repair Limits — Collar Set — Pylon (Swashplate)
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Figure 5-50. Outer Cap — Damage Limits
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bearing and install a cotter pin in the end of the bolt.
Bottom bolt head against bearing and hook a scale
through head of cotter pin. Pull scale and note force
required to move bearing inner race. If the reading is
in excess of 10 inch-pounds, the bearing may be
burnished by spinning at 60 to 100 rpm for one to
two minute periods until a satisfactory torque reading
is obtained. Do not allow assembly to overheat
(staked area not uncomfortable to touch due to heat).

5-119. Assembly – Swashplate and Support
Assembly (AVIM).

If swashplate and support assembly P/N
206-010-460-9 is being instal led,
ensure that TB 55-1520-228-20-24 has
been applied.

Swashplate and support assemblies
containing cap P/N 206-010-466-1 are
lubricated through a grease fitting in the
outer ring. The grease is forced up
through the duplex bearing, and vented
outboard through the four holes in the
cap.

Swashplate and support assemblies
containing cap P/N 206-010-444-1
must be lubricated through a grease
fitting in the cap. The grease if forced
down through the duplex bearing and out
through the lower seal.

Sweshplate and support assemblies may
have either cap, P/N 206-010-441-1 or
P/N 206-010-456-1 installed. Either
cap may be used, If cap P/N 206-010-
456-1 is used, a midseal is required (38,
figure 5-39). If cap P/N 206-010-444-1
is used, the bottom seal is installed with
lip pointing down (20. figure 5-35).
When assembling any configuration of
swashplate, the correct number of seals
and their installation must correspond to
the  cap used to  ensure  proper
lubrication. See lubrication instructions,
figure 1-5

NOTE

The following installation procedure
applies to swashplate and support
assembly P/N 206-010-450-5, which
contains cap P/N 206-010-456-1.
Swashplate and support assemblies P/N
206-010-450-7 and -9 contain cap
assembly P/N 206-010-444-1 and do
not have a midseal. In addition, the lower
seal is installed with the lip pointing
down. See figure 5-35, detail B.

When cap assembly P/N 206-010-444-
1 is installed, retainer P/N 206-010-
351-1 is not required and cannot be
installed.

a. Install two serviceable sleeve bearings (1,
figure 5-39) into pivot sleeve (2),

b. Support inner ring (7) on wooden blocks to
allow sleeve (2) to hang free when installed. Install
pivot sleeve (2) and lower two halves of bearing set (4)
into inner ring (7). Ensure bearing halves are fully
seated in inner ring (7).

c. Secure inner ring (7) and pivot sleeve (2) as
follows:

To prevent contact with and damage to
bearing set (4), ensure slider bearings
(18), are properly installed with flange of
bushing (17) facing inboard.

(1) Install new packings (6) on bolts (5) and
insert into inner ring (7) and pivot sleeve (2). Position
slider bearings (18), bushings (17), and nuts (16) on
shank of bolts (5) from the pivot sleeve side.

(2) Torque nuts (16) to 60 TO 86 l N C H -
POUNDS (plus friction drag of nut) and secure with
cotter pins (15). Ensure that tangs of cotter pins will
not contact pivot sleeve (2) or support (8) when
installed.

(3) Position inner ring (7) and pivot sleeve (2) on
support (8).
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d. Clean serviceable duplex bearings (41) with
drycleaning solvent (C62) and dry with filtered com-
pressed air. Do not allow bearings to turn while drying.
Hand-pack duplex bearings (41 ) with grease (C77).

e. Lubricate bore of outer ring (42) and shaft of
inner ring (7) with grease (C77).

f. Check duplex bearings (41) to ensure they are
a matched serial number set; position bearings face to
face (etched “V” on outer races aligned) and install into
outer ring (42). The base of the "V" can point either up
or down.

g. Position outer ring (42) with duplex bearings
(41 ) and seal (38) installed, onto inner ring (7). Apply
equal pressure to both inner and outer races of duplex
bearing.

h. Apply a film of preservative compound (C51) to
mating surface of outer cap (34) and outer ring (42).

i. Position outer cap (34) on outer ring (42) and
install eight bolts (35) and washers (36). Ensure
recessed side of washers are next to heads of bolts.
Do not torque bolts at this time.

NOTE

On 206-010-441-1 cap assembly, place
grease fitting opposite stud In the outer
ring.

j. Install inner cap (40), shims (39), and top half of
bearing set (4) as follows:

(1) Locate and identify index marks applied to
top half of bearing set (4) if original bearing is being
reused.

(2) Temporarily install four threaded studs,
evenly spaced into inner ring (7) as work aid for shim
(39) and bearing (4) alignment; studs should be about
4 inches long.

(3) Apply a thin coat of adhesive (C9) to mating
surfaces of inner cap (40) and inner ring(7). Install seal
(38) in outer cap (34).

(4) Lightly grease (C77) lips of seals (38) in
outer cap (34) and install inner cap (40) over the 4
studs onto the inner ring (7). Take care not to distort or
change the position of the lips of seals (38).

(5) Install shims over the 4 studs into the top of
inner cap (40). Use same amount of (thickness) of
shims as removed during disassembly. Assure each
segment of shims are equal thickness. This is to be
used as a starting point and may be changed during
friction adjustment.

(6) Install top half of bearing set (4) to shims
(39) and inner cap (40). Align index marks if applicable.

NOTE

Do not intermix bolts (33 and 35); dam-
age to threaded inserts will result.

(7) Install fours bolts (33) and washers (32)
with recess of washers next to bolt head and torque to
40 INCH-POUNDS in sequence opposite to each
other. Remove four work aid studs and install four
remaining bolts (33) and washers (32), torque to 40
INCH-POUNDS in sequence opposite of each other.
Apply final torque of 50 TO 70 INCH-POUNDS to all 8
bolts (33) in sequence opposite of each other. Secure
bolts with Iockwire (C96) after friction adjustment is
checked.

(8) Tighten eight bolts (35) in outer cap (34)
evenly until reaching a torque of 50 TO 70 lNCH-
POUNDS. Secure bolts with Iockwire (C96).

k. Check that outer ring (42) will rotate on inner
ring (7) through 360 degrees rotation in both directions
with moderate friction and no rough spots.

l. Install collective lever (29) and link (21) as
follows:

(1) Insert two spacers (19) into link (21) and
position between center bushings in collective lever
(29). The word “TOP” is embossed on the lever to
indicate proper position. Install bolt (23), washer (24),
and nut (30). Torque nut (30) to 95 TO 110 lNCH-
POUNDS plus friction drag torque of nut and secure
with cotter pin (31).

(2) Position collective lever (29) and link (21) to
support (8). Secure link (21) to support (8) with bolt
(13) washers (10), and nut (11). Torque nut (11 ) to 95
TO 110 INCH-POUNDS plus friction drag torque of nut
and secure with cotter pin (12).

(3) Position collective lever (29) to pivot sleeve
(2) and install pins (27). Secure pins (27) with screws
(26) and washers (25). Torque screws (26) to 20 T0 25
INCH-POUNDS and Iockwire (C96) to collective lever
(29).
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m. Fasten swashplate and support assembly to
work bench. Use C clamps, or drill two holes in work
bench and bolt support (8) directly to bench.
Accomplish the following:

NOTE

For swashplate and support assembly
equipped with cap, P/N 206-010-444-1,
lubricate duplex bearing (41) through
grease fitting in the cap with grease
(C77) until a small amount of grease
flows from the lower seal. Lip on lower
seal points down.

(1) Purge-lubricate duplex bearings (41)
through grease fitting (37) with grease (C77) until
grease flows from one or more of the four holes in
outer cap (34). Rotate outer ring (42) 360 degrees in
90 degree increments, repeating the above
procedure each increment.

(2) Check collective (vertical) operation of
swashplate and support assembly for smooth
movement with no binding or hard spots.

(3) Check for clearance between the support (8)
and pivot sleeve (2). Grasp pivot sleeve (2) and
attempt to move it laterally on support (8). If clearance
is 0.020 inch or more, replace sleeve bearings (1).

(4) Check for friction adjustment and adjust as
required. Refer to paragraph 5-120.

5-120. Adjustment — Swashplate and Support
Assembly (AVIM).

NOTE

The following specifications and
procedures apply to buildup only. For
AVUM adjustment, refer to paragraph
5-113.

a. Fasten swashplate and support assembly to
work bench. Drill at least two holes in work bench and
bolt swashplate support (8, figure 5-39) directly to
bench.

b. Tilt and rotate swashplate outer ring (42)
several times as necessary to seat bearings (4) to
pivot sleeve (2).

c. Place swashplate in a level position on pivot
sleeve and attach a spring scale to either of the self-
aligning bearings in outer ring (42) tang.

d. Pull scale vertically (upward smooth process;
DO NOT JERK SCALE) to tilt outer ring on pivot sleeve
and NOTE POUNDS of friction on scale.

e. The values for forward, aft and lateral friction
adjustment range shall be from 24 to 32 pounds
indicated on scale.

NOTE

The 4.000 pounds value for breakaway
torque differs for AVUM and AVIM. This
allows AVUM longer trouble free
operation of this item.

f. The variation of breakaway torque at the
forward, aft and lateral positions checked shall not
exceed 4.000 pounds within the friction range.

g. Repeat check three or more times at each
position to insure proper friction adjustment.

h. A friction adjustment in excess of 24 to 32
pounds or a variation of breakaway torque in excess
of 4.000 pounds is not acceptable. Refer to
paragraph 5-117.

5-121. Installation — Swashplate and Support
Assembly.

If swashplate and support assembly P/N
206-010 -450-9 is being installed,
ensure that TB 55-1520-228-20-24 has
been applied.

Swashplate and support assemblies
containing cap P/N 206-010-456-1 are
lubricated through a grease fitting in the
outer ring. The grease is forced up
through the duplex bearing and vented
outboard through the four holes in the
cap.

Swashplate and support assemblies
containing cap P/N 206-010-444-1
must be lubricated through a grease
fitting in the cap. The grease is forced
down through the duplex bearing and out
through the lower seal,
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NOTE

The following installation procedure
applies to swashplate and support
assembly P/N 206-010-450-5, which con-
tains cap P/N 206-010-456-1. Swashplate
and support assemblies P/N 206-010-
450-7 and -9 contain cap assembly P/N
206-010-444-1 and do not have a mid-
seal. In addition, the lower seal is in-
stalled with the lip pointing down. See
figure 5-35, detail B.

When cap assembly P/N 206-010-444-1
is installed, retainer P/N 206-010-351-1 is
not required and cannot be installed.

a. Lower swashplate and support assembly over
mast and position on transmission studs with collec-
tive pitch lever at the one o’clock position. Install eight
nuts (21, figure 5-38) and washers (22). Torque nuts
(21) 120 TO 140 INCH-POUNDS.

b. Position retainer ring (25) on swashplate. Posi-
tion boot (9), lever (18), and collar set (24) on mast.
Install two washers (32, figure 5-36) and bolt (33). in-
stall bolt in collar set (18) and install washer (31) on
bolt and secure with nut (17). Ensure that bolt (15, fig-
ure 5-38) is properly positioned in the groove provided
in the mast and that two spacers (14 and 17) and
washers (13 and 16) are in place. Torque nut (12) 100
TO 140 INCH-POUNDS. Torque nuts (10) 50 TO 70
INCH-POUNDS. Install cotter pin (11). Apply sealant
(C129) to cover space between collar halves and
prevent foreign matter entry. Encircle entire area.

(19)

NOTE

Heads of all bolts to be installed in
direction of rotation except bolts
through collar set (24) which are to be
installed with bolt heads toward lever
(18) to ensure proper clearance.

Install bolt to connect lever (18) and idler link
if not previously accomplished. Spacers,

washers, torque, and cotter pin requirements are the
same as the call out for bolt (15) in step b.

d. Install washer (7) first, then attach idler link (19)
to outer ring of swashplate. Install washers (6 and 5)
and install and torque nut (4) 60 TO 65 lNCH-
POUNDS. Install cotter pin (3).

e. Secure boot (9) to swashplate and collar set
with double wrap Iockwire (C96).

CAUTION

Ensure sealing compound is applied
only to the outer edge of the assembled
seal, plate liner, and mating area of the
top case.

NOTE

The following step is required if mast
assembly is installed or seal made by
sealing compound is suspected of
being defective.

f. Apply a bead of sealing compound (C131) to
the outer edge of assembled seal plate and liner, and
mating area of top case. When sealing compound is
dry, remove excess, using sharpened plastic scraper.
Do not use metal scraper. Refer to figure 6-17.

NOTE

Ensure that support assembly base
drain holes are open and free of foreign
matter.

g. Attach collective control tube (31, figure 5-38)
to collective lever (2) using bolt (30), washers (28), nut
(27), and cotter pin (26).

h. Attach two cyclic control tubes (32, figure 5-38)
to swashplate inner ring (1) using bolts (29), washers
(28), nuts (27), and cotter pins (26).

i. Instal l  main rotor hub and blade assembly.  
Refer to paragraph 5-10.

j. Lubricate swashplate until grease is vented
through the cap if cap 206-010-456-1 is installed or
through the lower seal if cap 206-010-444-1 is in-
stalled. Refer to figure 5-50.

5-122. PIVOT SLEEVE.

5-123. Description — Pivot Sleeve. The swash-
plate assembly is mounted on the pivot sleeve (2, fig-
ure 5-39) and permits the swashplate assembly to be
raised or lowered and tilted in any direction with cor-
responding movement transferred to the main rotor.
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5-124. Inspection — Pivot Sleeve. Inspect pivot for
wear, cracks, nicks, dents, and corrosion. If crack in the
pivot sleeve is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

5-125. Removal — Pivot Sleeve (AVIM). Refer to
paragraph 5-114.

5-126. Repair — Pivot Sleeve (AVIM).

a. Refer to figure 5-44 for repair limits.

b. No cracks are permitted. Replace pivot sleeve.

c. The following rework of the pivot sleeve as-
sembly may be accomplished to facilitate ease in future
removal of bearings. (Refer to figure 5-51.)

(1) Mark lower casting of pivot sleeve directly
opposite nameplate and at center point of sleeve shoul-
der if bearings (1, figure 5-39) are removed for any rea-
son. Do not mark any part of the vibro-etched serial num-
ber on sleeve.

NOTE

Hole to be drilled in shoulder of sleeve
casting in the following step will facilitate
future removal of lower bearing and pre-
clude damage to sleeve casting. Make cer-
tain bearing has been removed from
groove of sleeve prior to drilling hole.

(2) Drill a 1/8 (0.125) inch-diameter hole in
sleeve casting at point marked. Chamfer hole on both
sides 0.015 (� 0.010) inch, and brush alodine chemical
conversion coating (C38) over the hole area.

Figure 5-51. Rework of Pivot Sleeve Assembly
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(3) When reinstalling lower bearing into
sleeve, allow one end of bearing to slightly overlap the
hole. (This will permit ease of bearing removal when
inserting appropriate tool into hole.)

(4) After bearing has been installed in sleeve,
fill the 1/8-inch hole with proseal 890 adhesive (C17) to
prevent entrance of water or foreign particles into the
sleeve. Allow adhesive to cure before installation.

NOTE

Shallow grooves to be made in two slotted
holes of sleeve spherical ball in the follow-
ing step, will facilitate future removal of
upper bearing and preclude damage to
sleeve casting.

(5) Mark exact center point of lower slotted
holes in spherical ball of sleeve. File or cut two grooves
0.110-0.125 inch deep and 0.115-0.135 wide at points
marked, one in each of the two slotted holes (Figure
5-51). DO NOT exceed 0.125 inch depth.

(6) Remove any sharp edges or burrs, if in
vicinity of grooves. Wipe inner and outer surface of
sleeve thoroughly with clean industrial cloth to ensure
complete removal of all metal particles.

(7) Brush alodine (C38) on new cut grooves.

5-127. Installation — Pivot Sleeve. (AVIM).

a. Refer to paragraphs 5-119 and 5-121.

b. Refer to paragraph 5-113 for friction adjust-
ment of inner ring to pivot sleeve.

5-128. LEVER.

5-129. Description — Lever. The lever (5, figure 5-36)
transfers idler link (11) movements to the collar set (18)
resulting from inner ring position changes.

5-130. Inspection — Lever.

a. Inspect lever for wear, cracks, nicks, dents,
and corrosion. If crack in the lever (idler) is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.

b. Refer to paragraph 5-161 for additional inspec-
tion requirements.

5-131. Removal — Lever. Refer to paragraph 5-114.

5-132. Repair — Lever.

a. Refer to figure 5-41 for repair limits.

b. No cracks are permitted; replace lever.

5-133. Installation — Lever. Refer to paragraphs
5-119 and 5-166.

5-134. INNER RING.

5-135. Description — Inner Ring. The inner ring (28,
figure 5-36 and 7, figure 5-39) is a stationary component
of the swashplate assembly, and through linkage trans-
mit cyclic inputs to the main rotor.

5-136. Inspection — Inner Ring. Inspect inner ring for
nicks, dents, wear, cracks, and corrosion. Refer to para-
graph 5-117 for additional inspection requirements. If a
crack in inner ring is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

5-137. Removal — Inner Ring (AVIM). Refer to para-
graphs 5-114 and 5-115.

5-138. Repair Inner Ring (AVIM).

a. Refer to figure 5-42 for repair limits and para-
graph 5-118.

b. No cracks are permitted; replace inner ring.

5-139. Installation — Inner Ring (AVIM). Refer to
paragraphs 5-119 and 5-121.

5-140. OUTER RING.

5-141. Description — Outer Ring. The outer ring (29,
figure 5-36 and 42, figure 5-39) is a rotating component
part of the swashplate assembly, and through linkage
transmits pitch control to main rotor blades.

5-142. Inspection — Outer Ring. Inspect outer ring for
nicks, dents, wear, cracks, and corrosion. Refer to para-
graph 5-117 for additional inspection requirements. If a
crack in outer ring is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

5-143. Removal — Outer Ring (AVIM). Refer to para-
graphs 5-114 and 5-115.
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5-144. Repair — Outer Ring.

a. Refer to paragraph 5-118 for repairs.

b. Refer to figure 5-43 for repair limits.

c. No cracks are permitted, replace outer ring.

d. Detection of any loosening of drive link stud
(44, figure 5-39) is cause for condemning the outer ring
assembly (43).

5-145. Installation — Outer Ring (AVIM). Refer to
paragraphs 5-119 and 5-121.

5-147. SUPPORT ASSEMBLY (SWASH-
PLATE).

5-147. Description — Support Assembly (Swash-
plate). The support assembly (8, figure 5-39) supports
the swashplate assembly.

5-148. Inspection — Support Assembly (Swash-
plate). Inspect support assembly for nicks, dents,
cracks, wear, and corrosion. If a crack in the support
assembly (swashplate) is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

NOTE
If windy condition prevails, secure blades
with tiedown to prevent excessive main
rotor flapping.

a. Raise collective control to gain access to the
base of the swashplate support assembly.

WARNING

Dry cleaning solvent (C62) is flammable
and toxic. It can irritate the skin and cause
burns. Use only in well-ventilated area
away from heat and open flame. Wear rub-
ber gloves and goggles. In case of con-
tact, immediately flush skin or eyes with
water for at least 15 minutes. Get medical
attention for eyes.

CAUTION

When using drycleaning solvent (C62) for
cleaning, use care to prevent contamina-
tion of adjacent parts.

b. Thoroughly clean swashplate support base
with dry cleaning solvent (C62).

c. Using a 10-power magnifying glass, visually
inspect the full circumference of the fillet radius where the
cylindrical (slider) portion joins the support base. This
area is immediately below area C in figure 5-48. Pay
particular attention to the aft side of the swashplate sup-
port assembly.

d. If not crack is found, lower collective lever and
return aircraft to service.

e. If a crack is suspected, confirm by performing
a flourescent penetrant inspection of the subject area.

5-149. Removal — Support Assembly (Swash-
plate). Refer to paragraph 5-114.

5-150. Repair — Support Assembly (Swashplate).

a. Refer to figure 5-48 for repair limits.

b. No cracks are permitted, replace support as-
sembly.

5-151. Installation — Support Assembly (Swash-
plate). Refer to paragraph 5-121.

5-152. PITCH LINK ASSEMBLY.

5-153. Description — Pitch Link Assembly. Pitch link
assemblies are used to transmit changes of pitch from
the swashplate assembly to each individual blade.

5-154. Inspection — Pitch Link Assembly.

a. Inspect pitch linkage tubes (8, figure 5-1) for
cracks, scratches, and dents, and for evidence of corro-
sion. If a crack in the pitch link assembly is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.
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NOTE

Inspection should only be performed while
pitch change links are disassembled and
not while pitch change links are installed
on aircraft.

(3) Clean the threaded shank of each clevis with
MEK (C107) and inspect for cracks using a minimum
10-power magnifying glass; observe closely the valley
of the threads.

(4) Visually inspect clevis ends for bonding, note
for elongation, exposed portion of clevis threads for
condition and proper engagement.

(5) Inspect all main rotor pitch link assemblies
upper clevis (1) for wear in clevis area contacted by
aligning ear of pitch horn bearing. Wear not exceeding
0.005 inch deep is permissible, provided lower clevis
does not contact swashplate outer ring horns. When
worn to a maximum limit, rotate the pitch link assembly
180 degrees to unworn side of the upper clevis.

c. Apply corrosion preventive compound (C51) to
the threads of the clevises, ends of tube, and the mat-
ing surfaces of both locks and nuts before reassem-
bling the pitch links.

5-157. Repair — Pitch Link Assembly.

a. Remove all scratches within prescribed limitations
with wet or dry type sandpaper (C125) or finer to obtain
a smooth scratch free surface.

NOTE

Repair area is to have a minimum radius
of 0.005 inch.

b. Apply one coat of epoxy polyamide primer (C116)
to repaired area.

c. Replace pitch link tubes and clevis that exceed
limits indicated in figure 5-53.

d. Replace clevis ends containing mutilated threads
(rough tool marks, tearing, etc.). Replace clevis if holes
are elongated more than 0.003 inch.

5-158. Installation — Pitch link Assembly.

a. Remove T-handle work aid.

b. Secure each pitch link assembly (8, figure 5-1)
which meets inspection requirements to pitch horn trun-
nion assembly and two swashplate outer ring (3, figure
5-37).

c. Refer to index marks for reinstallation of pitch link
assemblies (8) in the same position.

d. Torque nuts (18, figure 5-6) 100 TO 140 lNCH-
POUNDS and install cotter pin (17). Perform test flight
in accordance with TM 55-1500-328-25.

NOTE

Steps e. through k. must be completed
only if assemblies or pitch change com-
ponents are replaced.

e. The following instructions apply to pitch link as-
sembly P/N 206-010-360-3. In this installation, the up-
per clevis has fine threads and the lower clevis has
coarse threads.

(1) If pitch link tubes, clevis ends, nuts or com-
plete assemblies are being replaced, apply corrosion
preventive compound (C51) to the clevis threads, ends
of tube, and to the top surface of nuts (2 and 5, figure
5-52).

NOTE

In performing the following preliminary
clevis adjustment, measure from the cen-
ter of the upper clevis bolt hole to the
bottom of the nut as shown in figure 5-52.

(2) Set the upper clevis (1) between 2.280 and
2.320 inches. Set the lower clevis (6) between 26.500
and 26.520 inches.

(3) Install pitch link assemblies (8, figure 5-1) to
swashplate and main rotor blade pitch horns. Either
clevis may be adjusted for alignment purposes.

NOTE

Observe color dots and install pitch link as coded.

f. After adjustment, replace any corrosion preven-
tive compound (C51) that may have been rubbed off
during adjustment.
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Figure 5-53. Pitch Link Assembly — Damage Limits
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g. Ensure bolts, washers, and nuts are installed
with bolt heads inboard on the main rotor pitch change
horns and with bolt heads in direction of rotation on the
swashplate. Use washers as required for proper bolt
position and for correct cotter pin installation. There must
be a washer under the head of the bolt and under the nut.
Use two under nut if required.

h. Torque nuts (7) 100 TO 140 INCH-POUNDS
and install cotter pin (22).

i. Adjust main rotor blade minimum pitch angle to
-0.750 degree as follows:

(1) Place collective in full down position, then
place cyclic in neutral position.

(2) Install rigging bolt.

(3) For pitch link assembly P/N
206-010-360-3.

(a) Adjust pitch link (1, figure 5-52) to ob-
tain -0.750 degree main rotor blade pitch angle measure
on the grip tang.

NOTE

Do not exceed the maximum dimensions
shown in figure 5-52.

(b) Align clevis (1 and 6) to center on self
aligning bearings in swashplate and main rotor blade
pitch horn. Torque nuts (2 and 5) 150 TO 200 INCH-
POUNDS. Lockwire (C96) nut (2), apply corrosion pre-
ventive compound (C51) to top surfaces of nuts (2 and
5). Lockwire required at only one end.

j. Repeat step i. for opposite blade and install
cotter pins in four bolts attaching pitch link assemblies to
swashplate and main rotor blade pitch horns. Remove
rigging bolt.

k. Track main rotor blades. Refer to paragraph
5-255.

5-159. IDLER LINK AND COLLAR SET.

5-160. Description — Idler Link and Collar Set. The
idler link and collar set transfers mast movement to the
swashplate outer ring.

5-161. Inspection — Idler Link and Collar Set.

a. Visually inspect idler link, lever and collar for
obvious damage and for proper installation. Check the
assembly for security of attachment. If a crack in the
pylon idler link or pylon swashplate collar set is sus-
pected, refer to TM 1-1520-254-23, Technical Manual
Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

b. Check bolt (1, figure 5-36) for security. It should
not be possible to turn bolt (1) with fingers.

c. Without disassembly, look for metal-to-metal
contact between lever (5), idler link (11), or collar set (18).
Metal-to-metal contact is an indication that the teflon pad
has worn through, been knocked loose, or that a bushing
has been broken.

d. Maximum allowable radial play between
spacer (12) and lever (5) at each of four places is 0.025
inch. Clamp dial indicator to collar set for inboard
spacers, and to lever for outboard spacers.

e. Visually inspect the collar set for cracking or
permanent deformation, especially the area adjacent to
the slot in the rear collar. Look for heavy scoring, thread-
ing, and pitting.

f. Inspect boot (16) for cuts, tears, and deteriora-
tion.

g. If radial looseness between spacers and lever,
etc., exceeds 0.008 inch, a disassembly inspection and
reversal of the lever (5) is required at the periodic inspec-
tion. (Invert lever (5) such that its top becomes its bottom,
but the outboard bushings remain outboard.)

NOTE
Temporarily mark the lever (5) making it
possible to determine which side of the
lever had been up and which bushings
were outboard. Disassembly inspection is
also required if there is visual indication of
metal-to-metal scoring of bushing or lever
surfaces.

5-162. Removal — Idler Link Assembly and Collar
Set.

a. Loosen two nuts (17, figure 5-36) then remove
cotter pin (15), nut (14), washer (13), and spacer (12).
Remove bolt (1), spacer (3), and washer (2).



Do not attempt to remove or install bolt
(1) between lever end collar set before
loosening nuts (17), nor use force for
either removal or installation (slight
tapping with plastic or rawhide mallet
permitted.)

b. Remove cotter pin (6), nut (7), washer (8), and
washer (9). Remove idler link (11) from stud on outer
ring (29), then washer (10). Remove lever and link as
an assembly.

c. Remove
securing collar

d. Remove
(11).

nuts (17) and attaching hardware
set to mast. Remove collar set (18).

hardware securing lever (5) to link

5-163. Cleaning – Idler Link Assembly and
Collar Set. Clean the collar set. spacers, and idler link
with MEK (C107). Wipe with clean dry cloth .

5-164. Inspection (Disassembly) – Idler Link
Assembly and Collar Set.

a. After disassembly, determine if metal-to-metal
scoring has occurred.

b. If radial looseness of any spacer has exceeded
0.016 inch as measured in idler link and collar set,
replacement of all four lever bushings and both idler
link bushings is recommended.

5-165. Repair or Replacement — Idler Link
Assembly Collar Set.

a. Check self-aligning bearing in idler link (11,
figure 5-36). If inner ball portion of bearing can be
moved 0.020 inch or more parallel to the bolt hole
axis, replace bearing. Refer to paragraph 5-118,
step f.

b. For repair limits of components of the idler link
assembly and collar set, refer to figures 5-40, 5-46,
and 5-48.

c. Replace bushings in idler lever (5, figure 5-36)
as follows:

(1) Remove bushings from lever. Refer to TM
56-1500-322-24.

TM 55-1520-228-23-1

(2) Install new bushings with A4 metal set
(C12) maintaining a minimum dimension of 2.625
between bushing surfaces.

NOTE

Do not allow metal-set to coat bearing
surfaces.

d. Replace bushings in idler link (11, figure 5-36)
as follows:

(1) Remove bushings from link. Refer to TM 55-
1500-322-24.

(2) Install new bushings, apply unreduced zinc
chromate (C118) to faying surfaces of bushing and
link, Refer to TM 55-1500-322-24.

5-166. Installation — Idler Link Assembly and
Collar Set.

Ensure collar set serrations are properly
seated in mast serrations. Collar set must
slide freely into position. Do not force.

a. Inspect two halves of collar set (18, figure 5-36)
to ensure they are a matched set,

NOTE

The set numbers will be vibro-etched.
either on top of the collars or on the
edges adjacent to the bolt holes.

b. Check the milled groove in mast (4) to ensure it
crosses five serrations only.

c. Slide the collar set halves (one at a time) down
into mast serrations; then install bolts (33), with two
washers (32), under bolt heads.

NOTE

Bolt heads must be on the same side of
the collar set as the lever (5).

d. Install one washer (31) under each nut (17). Do
not tighten nuts at this time.
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e. Ensure collar set has been properly positioned
with respect to lever (5), idler link (11), and outer ring
(29).

f. After verifying that bolt (1) is serviceable, i.e., not
bent, cross threaded, or worn excessively, position
washer (2) and spacer (3) on bolt (1). Axial scoring
must not exceed 0.005 inch depth. Radial scoring must
not exceed 0.003 inch depth. Bolts damaged beyond
these limits must be replaced.

NOTE

In generaI, bolt wear patterns, resulting from
minute flexures or movement without sharp
edges, burrs, or abrupt changes in profile,
are permitted. Localized polishing or wear
of cadmium plating is permitted.

g. Look through hole in collar set to visually verify
alignment and absence of metal chips, etc., then care-
fully insert bolt (1) through lever (5) and collar set (18).

NOTE

Ensure that bolt (1) is properly positioned
in groove provided in mast (4), and bolt
head is in direction of rotation.

h. Install spacer (12), washer (13), and nut (14).

i. Torque nut (14) 100 TO 140 INCH-POUNDS, plus
free running torque required for self-locking nut.

j. Torque nuts (17) 50 TO 70 INCH-POUNDS, plus
free running torque required for self-locking nut.

k. Install cotter pin (15) in bolt (1).

l. Install washer (37), and spacer (38) on bolt (36).
Insert bolt (36) through lever (5) and idler link (11).

NOTE

Ensure that bolt head is in direction of
rotation.

m. install spacer (39), washer (40), and nut (41).

n. Torque nut (41) 100 TO 140 INCH-POUNDS, plus
free running torque required for self-locking nut.

o. Install cotter pin (42) in bolt (36).

CAUTION

Ensure washer (9), is installed between
idler link (11) and washer (8).

p. install washer (10) on outer ring of swashplate
and attach idler link (11).

q. Install washers (9 and 8), and torque nut (7) 60
TO 85 INCH-POUNDS.

r. Install cotter pin (6).

s. Apply sealant (C129) to cover spacer between
collar halves. Encircle entire area around mast to pre-
vent entry of foreign matter.

NOTE

Heads of all bolts are to be installed in
direction of rotation except bolts through
collar set (18), which are installed with
bolt heads toward lever (5) to ensure
proper clearance.

5-167. COLLECTIVE LEVER AND LINK
A S S E M B L Y .

5-168. Description — Collective Lever and Link As-
sembly. The collective lever is used in conjunction with
the cyclic control to control pitch inputs to rotor blades.

5-169. Inspection (Installed) — Collective Lever and
Link Assembly.

a. Visually inspect all parts for evidence of corrosion,
nicks, dents, scratches, and excessive wear.

b. Check self-aligning bearing in collective lever (19).
If inner ball portion of bearing can be moved 0.020 inch
or more parallel to the bolt hole axis, replace bearing.
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5-170. Remove Collective Lever and Link Assembly. surface area. Refer to figures 5-45 and 5-46 for repair
limits.

a. Remove screw (21, figure 5-36), washer (22), and
pin (20) attaching collective lever (19) to pivot sleeve. b. No cracks are permitted. Replace defective as-

sembly.
b. Remove bolt (23), washers (24), nut (26), and

cotter pin (35) securing collective lever. 5-173. Installation — Collective Lever and Link As-
sembly.

c. Remove hardware (same as step b.) securing link
(25) to swashplate support. Remove link. NOTE

5-171. Inspection — Collective Lever and Link As-
sambly.

The word “TOP” is embossed on the lever
assembly to indicate proper installation.

NOTE
a. Prior to assembling collective lever (29, figure 5-

Using a 10-power magnifying glass, in- 39) and link (21), ensure bushings (3, 9, and 28) and
spect for cracks in collective lever and bearings (1 and 22) are installed on pivot sleeve (2) and
link assembly. lever (29).

a. lnspect collective lever link (idler) in accordance
with figure 5-45.

b. Inspect collective lever in accordance with figure
5-46.

5-172. Repair — Collective Lever and Link
Assembly.

a. Repair of the collective lever and link is limited to
removal of nicks, scratches, dents, and corrosion from

5-174. Tail Rotor.

5-175. Description — Tail

b. Install lever assembly (29) to support assembly
(8) with link (21) using bushings (20), spacers (19),
bolts (13 and 23), washers (10 and 24), and nuts (11
and 30).

c. Torque nuts (11 and 30) 95 TO 110 INCH-
POUNDS and install cotter pins (12 and 31).

d. Install collective lever (29) to pivot sleeve (2) us-
ing pins (27), washers (25), screws (26), and Iockwire
(C96) screws to lever.

SECTION IV. TAIL ROTOR

Rotor. The tail rotor coun-
teracts torque applied to the helicopter under power.
The tail rotor system consists of the hub and blade
assembly, a yoke assembly, trunnion, and the blade
pitch change mechanisms.

NOTE

Helicopters are delivered with a balance
wheel installed as part of the tail rotor to
facilitate dynamic balancing of the tail ro-
tor. A balance wheel can be used on prior
helicopters by installing parts illustrated
in figure 5-54, detail B.

5-176. Cleaning — Tail Rotor. Spot clean the rail rotor
with naphtha (C22). Wipe with dry clean cloth.

5-177. Inspection — Tail Rotor. Refer to paragraphs
5-182 and 5-204.

a. Inspect rotor blades for nicks, dents, scratches, or
looseness.

b. Inspect control linkage for obvious damage and
security.

5-178. Troubleshooting — Tail Rotor. Troubleshoot
the tail rotor in accordance with table 5-2.
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Figure 5-54. Tail Rotor Removal/Installation (Sheet 1 of 2)
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1. Link 17. Spacer

2. Pitch Horn 18. Gearbox Shaft

3. Nut 19. Tail Rotor Blade

4. Washer 20. Bolt

5. Crosshead 21. Washer

6. Pin 22. Nut

7. Control Tube 23. Nut

8. Knurled Nut 24. Cupped Washer

9. Liner 25. Shims

10. Washer 26. Balance Wheel

11. Nut 27. Bolt

12. Static Stop 28. Washer

13. Bumper 29. Washer

14. Shim 30. Nut

15. Pin 31. Cotter Pin

16. Key

206011-285-2

Figure 5-54.  Tail Rotor Removal/Installation (Sheet 2 of 2)

NOTE

Before using table 5-2, ensure all normal
operational checks have been performed.
If a malfunction exists which is not listed
in table 5-2, notify the next higher level of
maintenance.

5-179. Alignment and Balance — Tail Rotor (with
Balance Wheel).

NOTE

When balancing is completed, there can
be bolts, washers, and nuts installed in
both the spanwise and chordwise direc-
tions.

a. Perform spanwise balancing as follows:

(1) Observe the amount of vibration at the ped-
als and horizontal stabilizer at 100% to 103% A  97%
to 100% C  N2 for reference.

(2) Place a two-inch strip of one-inch wide
masking tape (C143) near the tip of one blade (30 inches
from center line of hub) and compare the vibration. If
vibration is not reduced by the first two-inch strip of mask-
ing tape, remove the tape and perform the same proce-
dure on the opposite blade.

(3) If vibration is reduced but not acceptable
try a four-, six-, eight-, or 10-inch strip of masking tape
until vibration is reduced to minimum.

(4) Install a bolt (27, figure 5-54), washers (28
and 29), and nut (30) in the balance wheel (26) hole
aligned spanwise (lengthwise) with the blade.

NOTE
Length of bolt (27) is determined by num-
ber and combination of washers used.
Washers (29) should be placed alternately
on either side of balance wheel (26). The
combination of bolt, washers, and nut is to
equal the same inch/gram imbalance as
that exerted by the tape on the rotor. (Refer
to table 5-3.) Use a maximum of 4 bolts per
balance wheel.

b. Perform chordwise balancing as follows:

(1) Observe the amount of vibration at the ped-
als and horizontal stabilizer at 100% to 103% A  97%
to 100% C  N2 for reference.

(2) Install a bolt (27) and nut (30) in one of the
balance wheel (26) holes that are aligned chordwise
(fore and aft) with the rotor blades and compare the vibra-
tion. If vibration is not reduced, remove the bolt and nut
and perform the same procedure using the opposite hole
in the balance wheel.

NOTE
For balancing, use combinations of
AN960-10 and AN970-3 washers. Maxi-
mum of three for any combination per bolt.

(3) If vibration is reduced, add washers (28
and/or 29) until vibration is reduced to minimum.
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Table 5-2. Troubleshooting — Tail Rotor Assembly

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. High frequency vibration felt through tail rotor control pedals.

STEP 1. Blade out of balance. Refer to paragraph 5-179.

Balance tail rotor blade. Refer to paragraphs 5-179 and 5-202.

STEP 2. Worn or loose blade bearing. Refer to paragraph 5-244.

Replace bearings and/or blades. Refer to paragraphs 5-245 and 5-246.

STEP 3. Bent pitch change link. Refer to paragraph 5-177.

Replace pitch change link. Refer to paragraphs 5-183 and 5-188, step k.

STEP 4. Loose retaining nut. Refer to paragraph 5-188.

Retorque retaining nut 45 TO 50 FOOT-POUNDS. Refer to paragraphs 5-183 and 5-188.

STEP 5. Loose pitch change link bearing. Refer to paragraphs 5-183 and 5-188.

Replace pitch change link. Refer to paragraphs 5-183 and 5-188.

STEP 6. Worn pitch change tube. Refer to paragraphs 5-183 and 5-188.

Replace defective part. Refer to paragraphs 5-183 and 5-188.

STEP 7. Worn tail rotor flapping bumper. Refer to paragraph 5-183 and 5-188

Replace worn bumper. Refer to paragraphs 5-183 and 5-188.

2. Inability to make normal right and left turns in flight.

STEP 1. Improper tail rotor rigging. Refer to paragraph 11-105

Refer to paragraph 11-94 for rigging procedures and paragraph 5-179 for alignment.
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Table 5-3. Balance Weight Conversion

ITEM NO. NOMENCLATURE WEIGHT ARM UNBALANCE

1. Masking Tape, one
inch wide.
a. Two inch length
b. Four inch length
c. Six inch length

30 inch
30 inch
30 inch

5.4 in/gin
10.8 in/gin
16.2 in/gin

0.18 gm
0.36 gm
0.54 gm

2. AN3-3A bolt 2.9 gm 1.25 inch 3.7 in/gin

3. AN3-4A bolt 4.4 in/gin3.41 gm 1.25 inch

4. AN3-5A bolt 3.86 gm

1.27 gm

1.25 inch

1.25 inch

4.4 in/gin

5. NAS679A3 nut 1.6 in/gin

6. AN960- 10 washer 0.9 gm 1.25 inch 1.1 in/gin

6.2 in/gin7. AN970-3 washer 5.0 gm 1.25 inch

8. MS21042L3 nut 0.81 gm 1.25 inch 1.0 in/gin

5-180. TAIL ROTOR HUB AND BLADE
ASSEMBLY. (Prior to compliance with
MWO 55-1520-228-50-25.)

TB 55-1520-228-20-29 required all
yoke assemblies, P/N 206-011-802-1,
to be modified prior to issue. Thus only
P/N 206-011-802-105  should  be
received from supply. If a yoke (-1 series)
or a tail rotor assembly which includes a
yoke (-1 series) is received from supply,
return it, citing the TB.

Parts of the improved tail rotor (after
MWO 55-1520-2283-50-25) although
similar cannot be used on the standard
tail rotor (before MWO 55-1520-228-
50-25.) The following parts must always
be used together to assure safe
operation: hub, and blade assembly P/N
206-011-801 series (used before MWO
55-1520-228-50-25).

NOTE

Refer to paragraph 5-227 if MWO 55-
1520-228-50-25 has been complied
with.Yoke Assembly P/N 206-011 -802-1

or -105
Trunnion P/N 206-011 -803-5
Blade Assembly P/N 206-010-750-5

or -109

5-181. Description — Tail Rotor Hub and Blade
Assembly. The tail rotor hub and blade assembly
consists of an aluminum alloy forged yoke and

5-111



 TM 55-1520-228-23

 5-112           Change 30

aluminum alloy blades. The blades are mounted in the
yoke by means of spherical bearings which are mounted
in the grip plates on the pitch change axis. The spherical
bearings provide for pitch change of the blades. The yoke
and blade assembly is mounted on the 90 degree gear-
box shaft by a splined trunnion, mounted in bearings
within the yoke, to provide a flapping axis for the assem-
bly. At time of assembly, spanwise balance is accom-
plished by use of washers on the blade retention bolts,
and chordwise balance is attained by adjustment of nuts
to shift the position of the trunnion in the yoke.

5-182. Inspection — Tail Rotor Hub and Blade As-
sembly.

a. Inspect rotor blades for nicks, dents,
scratches, cracks, and bearing looseness. Refer to para-
graphs 5-242 and 5-244.

b. Inspect tail rotor hub. Refer to paragraph
5-195.

c. Inspect tail rotor pitch change mechanism. Re-
fer to paragraph 5-207.

d. Inspect tail rotor pitch horn. Refer to paragraph
5-224.

e. Inspect tail rotor hub and blade assembly for
security of attachment.

f. Check for correct tail rotor tailboom clearance.
Refer to paragraph 5-189, step j.

Premaintenance Requirements for Tail Rotor
Hub and Blade Assembly

Condition Requirements

Model OH-58A and OH-58C

Part No. or Serial No. All

Special Tools (T44) (T46)

Test Equipment Protractor
Eddy Current Inspection
Unit
Magnetic Particle Meth-
od

Support Equipment None

Minimum Personnel
Required

Two Men

Condition Requirements

Consumable Materials (C22) (C38) (C96) (C97)
(C107) (C116) (C118)
(C143)

Special Environmental
Conditions

None

References TM 1-1520-254-23

5-183. Removal — Tail Rotor Hub and Blade Assem-
bly.

a. Disconnect pitch change links (1, figure 5-54)
as follows:

(1) Disconnect pitch change links at cross-
head by removing nut (22), bolt (20), and washer (21).

(2) Disconnect pitch change links at pitch horn
by removing nut (23) and cupped washer (24).

NOTE

A battery terminal puller (T44) may be
used to remove crosshead from control
tube.

b. Remove nut (3) and washer (4) from end pitch
control tube (7). Remove crosshead (5) from control tube
and lift pin (6).

c. Cut lockwire and remove knurled nut (8) and
liner (9).

d. Remove shims (25) and balance wheel (26) if
installed.

e. Straighten washer (10) where it is bent over nut
(11) and remove nut.

f. Remove washer (10), static stop (12), bumper
(13), and shim (14).

g. Slide tail rotor assembly off gearbox shaft (18)
and remove pin (15) and spacer (17).

NOTE

Shim (14) serves to position static stop
(12) and ensure blade-to-tailboom clear-
ance. If the hub and blade assembly is to
be reinstalled, identify the shim for reuse
in the assembly.
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5-184. Inspection — Tail Rotor Installation
Components.

a. Inspect spacer (17, figure 5-54), static stop
(12), and knurled nut (8) for damage. Replace
components exceeding allowable Iimits shown in
figures 5-55, 5-56, and 5-57.

b. Inspect teflon liner (9, figure 5-54) for
excessive wear. Maximum I.D. is 0.642 inches. Liner
will be replaced if measurement exceeds 0.642
when measured with knurled nut removed from
control tube.

c. Inspect balance wheel (26), nut (11), and nut (3)
for obvious damage to include thread damage,
corrosion, and cracking. Threads must not be
stripped, crossthreaded, or otherwise mutilated. No
cracking permitted.

d. Inspect shims (25), shims (14), bumper (13),
and washer (10) for obvious damage. Washer (10) will
normally be replaced.

NOTE

Nut (3) will normally be replaced, but
may be reused if it meets the minimum
drag torque for used self-locking nuts as
specified in table 1-1.

5 -185 .  Repai r  — Tail Rotor Installation
Components. Repair is limited to blending out
mechanical and corrosion damage with abrasive
cloth (C45).

5-186. Disassembly — Tail Rotor Hub and Blade
Assembly.

a. Remove blade assemblies in accordance with
paragraph 5-243.

b. Disassemble tail rotor hub in accordance with
paragraph 5-197.

NOTE

For repair of tail rotor hub and blade
assembly components, refer to the
applicable component repair, Sections V
and VI.

5-187. Assembly – Tail Rotor Hub and Blade
Assembly.

a. Assemble tail rotor hub in accordance with
paragraph 5-201.

b. Install tail rotor blades in accordance with
paragraph 5-246, then balance in accordance with
paragraph 5-202.

NOTE

In service the only requirement is that
there be no metal-to-metal contact
between the knurled nut (8) and control
tube (7).

5-188. Installation — Tail Rotor Hub and Blade
Assembly (with Dynamic Balance Wheel).

Ensure that pin (15, figure 5-54) goes
through hole in key (16) and remains in
position until tail rotor assembly and
static stop are positioned on driveshaft.
If for any reason pin (15) should become
lodged inside the pitch control tube, or
pin location cannot be determined, the
pitch control tube must be removed from
the helicopter, If  pin cannot be
dislodged, control tube must be X-rayed
to determine if pin is present.

a. Install spacer (17) against shoulder on tail rotor
driveshaft. Align pin hole in driveshaft, slot control
tube (7), and hole in key (16). Install pin (15).

b. Align splines and position tail rotor assembly
on 90 degree gearbox shaft with leading edge of top
blade (19) facing aft. Install shim (14), rubber bumper
(13), static stop (12), washer, and nut (11). Torque
nut to 45 TO 50 FOOT-POUNDS.

c. Check tail rotor assembly for freedom of
movement on flapping axis. Check each rotor blade
for freedom of movement on pitch change spherical
bearings.
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d. Check for correct rotor flapping angle as
follows:

(1) Place tail rotor blades in vertical position,
move rubber bumper (13) outboard over static stop,
and check flapping angle along with pitch change
axis. The pitch change axis is an extension of a line
through the centers of the blade-to-yoke attachment
bolts. Flap tail rotor to one extreme position until yoke
contacts static stop (12). Place a protractor on blade-
to-yoke attachment bolts and record angle. Flap tail
rotor to opposite extreme position until yoke contacts
static stop; measure and record angle. The total
flapping angle must be 12 (±1) degrees.

(2) If flapping angle is less than 11 degrees,
increase thickness of shims (14). If flapping angle is
more than 13 degrees, reduce thickness of shims
(14). Should flapping angle be more than 13 degrees
with all shims removed, remove static stop and
surface or machine the inboard end removing no
more than 0.020 inch of material. Reinstall static
stop and check flapping angle. Adjust and install
shims (14) if necessary.

NOTE

Use only bonded laminates of shim (14).
If a thicker shim is required, use a new
shim. Laminates are 0.002 inch thick.
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Figure 5-56. Tail Rotor — Static Stop — Damage Limits
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Figure 5-57. Tail Rotor Knurled Nut — Damage Limits
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e. Install balance wheel (26) against nut (11) and
torque to approximately 50 INCH-POUNDS,

Use only knurled nut, P/N 206-010-
759-3 (0.875 inch overall length), on
helicopters with the balance wheel.

-

Too much torque will strip the threads in
balance wheel (26),

f. Install liner (9) and knurled nut (8). Hand-
tightern nut and measure gap between nut and wheel.

g. Remove knurled nut (8) and install shims (25)
to fill gap measured in step f.

h.

i.

NOTE

Shims (25) are laminated shims. Total
thickness of each shim is 0.032 inch with
each segment being 0.002 inch.

Install knurled nut (8) and hand-tighten.

Check pitch change mechanism for freedom of
movement through operating range

j. Install pin (6) in pitch control tube and install
crosshead (5) over control tube pin. Check for proper
location of pin by inserting a piece of Iockwire into
groove at back of crosshead. Secure crosshead with
washer (4) and nut (3). Torque for nut (3) will be drag
torque plus 100 TO 150 INCH-POUNDS.

k. Use washers as required under nut (22) to
obtain cotter pin engagement or prevent nut
bottoming out on threads. Be sure to use one washer
under the head of bolt (20). If more than 3 of the thick
washers are required to obtain this fit, the next size
shorter bolt should be used. Use the same bolt and
washers combination on each crosshead to pitch link
attachment.

l. Install pitch change links (1) between blade
pitch horns (2) and crosshead (5). Secure links to pitch
horn with washers (24), nuts (23), and cotter pins

(31). Install cupped washers (24), nuts (23), and cotter
pins (31). Install cupped washers (24) between nut
and pitch link at blade pitch horn. Torque nut (23) 30
TO 40 INCH-POUNDS. Install bolt (20) in crosshead
end with bolt head in direction of tail rotor rotation
and secure with washers (21), nuts (22), and cotter
pins (31). Torque nuts (22) 60 TO 80 lNCH-
POUNDS. Check links for freedom of movement on
bearings.

m. Check rigging of tail rotor control system.
Refer to paragraph 11-100.

n. Check for correct tail rotor to tailboom clearance
as follows:

(1) Turn tail rotor to position on blade tip
adjacent to tailboom. Hold right antitorque pedal
forward against stop. Flap tail rotor blade toward
tailboom and against static stop (12). The trailing edge
of tail rotor blade must clear tailboom at closest point
with at least 1.500 inches.

(2) I f  c learance is not within tolerance,
readjustment of thickness of shim (14) may be
required to provide the minimum allowable flapping
angle.

o. Reposition rubber bumper (13) between static
stop and yoke.

p. Bend edge of washers (10) inboard over one
flat of static stop. Bend edge of washers (10) at
another location, outboard over two flats of nut (11).
Refer to figure 5-54, detail A.

q. Lockwire (C96) balance wheel (26) to bent
washer (10) and knurled nut (8).

NOTE

The tail rotor hub and blade assembly
must be statically balanced prior to
installation on the helicopter. The
balance wheel (26) is installed to permit
dynamic balancing of the assembly on
the helicopter when a high frequency
vibretion is found to exist and it is known
that the hub and blade assembly is
serviceable and is statically balanced.
Refer to paragraph 5-179.
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5-189. Installation — Tail Rotor Hub and Blade
Assembly (without Dynamic Balance Wheel).

Ensure that pin (15, figure 5-54) goes
through hole in key (16) and remains in
position until tail rotor assembly and
static stop are positioned on driveshaft.
If for any reason pin (15) should become
lodged inside the pitch control tube, or
pin location cannot be determined, the
pitch control tube must be removed from
the helicopter. If  pin cannot be
dislodged, control tube must be X-rayed
to determine if pin is present.

a. Install spacer (17) against shoulder on tail rotor
driveshaft. Align pin hole in driveshaft, slot in control
tube (7), and hole in key (16). Install pin (15).

NOTE

Do not bend washer (10) or install
Iockwire or cotter pins until step j.

b. Align splines and position tail rotor assembly
on 90 degree gearbox shaft with leading edge of top
blade (19) facing aft. Install shim (14), rubber bumper
(13), static stop (12), washer (10), and nut (11). Torque
nut to 45 TO 50 FOOT-POUNDS.

c. Check tail rotor assembly for freedom of
movement on flapping axis. Check each rotor blade
for freedom of movement on pitch change spherical
bearings.

d. Check for correct rotor flapping angle as
follows:

(1) Check flapping angle along the pitch change
axis. The pitch change axis is an extension of a line
through the centers of the blade-to-yoke attachment
bolts. Place tail rotor blades in vertical position, move
rubber bumper (13) outboard over static stop (12).
Flap tail rotor to one extreme position until yoke
contacts static stop. Place a protractor on blade-to-
yoke attachment bolts and zero protractor. Flap tail
rotor to opposite extreme position until yoke contacts
static stop; measure and record angle. the total
flapping angle must be 12 (±1) degrees.

(2) If flapping angle is less than 11 degrees,
increase thickness of shims (14), If flapping angle is
more than 13 degrees, reduce thickness of shims
(14). Should flapping angle be more than 13 degrees
with all shim removed, remove static stop and surface
or machine the inboard end removing no more than
0.020 inch of the material. Reinstall static stop and
check flapping angle, Adjust and install shims (14) if
necessary.

NOTE

Use only bonded laminates of shim (14).
If a thicker shim is required, use a new
shim. Laminates are 0.002 inch thick.

e. Install liner (9) and knurled nut (8). Tighten nut
hand-tight.

f. Check pitch change mechanism for freedom of
movement through operating range.

g. Install pin (6) in pitch control tube and install
crosshead (5) over control tube and pin. Check for
proper location of pin by inserting a piece of Iockwire
into groove at back of crosshead. Secure crosshead
with washer (4) and nut (3). Torque for nut (3) will be
drag torque plus 100 TO 150 INCH-POUNDS.

NOTE

Use washers as required under nut (22)
to obtain cotter pin engagement or
prevent nut bottoming out on threads.
Use same washer combination on each
crosshead to pitch change l ink
attachment.

h. Install pitch change links (1) between blade
pitch horns (2) and crosshead (5). Secure Iinks to pitch
horn with washers (24), nuts (23), and cotter pins
(31). Install cupped washers (24) between nut and
pitch link at blade pitch horn. Torque nut (23) 30 TO
40 INCH-POUNDS. Install bolts (20) in crosshead
end with bolt head in direction of tail rotor rotation
and secure with washers (21), nuts (22), and cotter
pins (31), Torque nuts (22) 60 TO 80 lNCH-
POUNDS. Check links for freedom of movement on
bearings.

NOTE

A rubber or teflon bumper washer may
be used between the tail rotor pitch
change links and the tail rotor crosshead.
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i. Check rigging of tail rotor control system. Refer
to paragraph 11-100.

j. Check for correct tail rotor to tailboom clearance
as follows:

(1) Turn tail rotor to position one blade tip
adjacent to tailboom. Hold right antitorque pedal
forward against stop. Flap tail rotor blade toward
tailboom and against static stop (12). The trailing edge
of tail rotor blade must clear taiIboom at closest point
at least 1.500 inches.

(2) If clearance is not within tolerance,
adjustment of thickness of shim (14) maybe required
to provide the minimum allowable flapping angle.

k. Reposition rubber bumper (13) between static

l. Bend edge of washer (10) inboard over one flat
of static stop. Bend edge of washer (10) at another
location outboard over two flats of nut (11). Refer to
figure 5-54, detail A.

m. Lockwire (C96) knurled nut (8), and washer
(10).

SECTION V. TAIL ROTOR HUB

5 - 1 9 0 .  T A I L ROTOR H U B  A N D
CONTROLS.

5-191. Description — Tail Rotor Hub and
Controls. The tail rotor hub and control assembly
provide for attachment and control pitch movements
of the tail rotor blades. The tail rotor hub and control
consists of four major components as follows:

a. Tail rotor hub.

b. Tail rotor pitch change mechanism.

c. Tail rotor hub trunnion.

d. Tail rotor pitch horn.

NOTE

For maintenance of the tail rotor hub and
control assemblies, refer to applicable
instructions contained in this section for
each component.

5-192. TAIL ROTOR HUB.

5-193. Description — Tail Rotor Hub. The tail
rotor hub (figure 5-58), consists of an aluminum alloy
forged yoke mounted on the 90 degree tail rotor
gearbox output shaft by a splined trunnion mounted
in bearings of the yoke.

5-194. Cleaning — Tail Rotor Hub. Spot clean
the tail rotor hub with naphtha (C22). Wipe with clean
dry cloth.

5-195.

AND CONTROLS

Inspection – Tail Rotor Hub.

a. Inspect hub for scratches, nicks, dents, burrs,
cracks, corrosion, and similar surface defects.
Scratches and nicks requiring no more than 0.005
inch removal of material in cleanup are permissible.
Blend edges of repaired area into surrounding
surface to form a smooth contour. Touch up paint as
required.

b. Inspect pitch change links (1, figure 5-54) and
crosshead (5). Look for contact between pitch change
links and yoke assembly. Check bearings for
elongated holes, staking, and security; maximum
radial play of 0.010 inch, maximum axial play of
0.020 inch. Refer to figure 5-59 for pitch link and
crosshead limits.

NOTE

Pitch change links must be rotated to
unworn side, or end to end, whenever
pitch change links are worn to maximum
limits as a result of crosshead contact.

c. Inspect washer (10) for cracks and general
condition for reuse. If in doubt on locking capability,
replace.

d. Inspect pi tch horn attachment bolt  to
determine that Iockwire does not rub on yoke
assembly.

e. Inspect visible portion of trunnion for nicks,
scratches, and corrosion.
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Figure 5-58. Inspection and Repair Limits — Tail Rotor Hub Yoke
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NOTES:

1.

2.

3.

4.

The pitch link may have one repair par end and one on the center section. Minimum
radius of repair is 0.500 inch. Repaired areas must be coated with corrosion
preventive compound (C38).

The crosshead may have two repair areas, Repairs must not be on the same lug.
Minimum radius of repair is 0.500 inch. Repaired area must be coated with primer,
epoxy polyamide (C116) and top coated with acrylic lacquer (C91).

After repair to the crosshead caused by chafing from the link, fabricate a pad
from insulating sheet (C86) to cover repaired area (see detail A). Bond pad with
sealing compound (C131). Apply sufficient pressure to assure complete adherance
of pad to crosshead. Care must be taken to assure that there will be no interferance
between pad and pitch link bearing.

No cracks are permitted.

203011-2885. All dimensions are in inches.

Figure 5-59. Inspection Limits Chart — Pitch Link and Crosshead

5-121



 TM 55-1520-228-23

 5-122           Change 30

f. Inspect visible portion of hub assembly, trun-
nion, and bearing liners for oil and dirt accumulation, then
accomplish the following:

(1) If oil is flowing or dripping from the output
shaft area check oil level and condition of filler cap vent.

(2) Clean accumulated oil from visible portions
of the hub assembly in accordance with paragraph
5-194, and continue to operate.

g. Axial and radial play at the trunnion and thrust
bushing found during routine daily inspection is of no
concern unless tail rotor vibrations are encountered.
Some sliding movement of the thrust bushing in the as-
sembly, slight rotational play between the thrust bushing
and trunnion splines, and looseness or rotation of the
washer are the result of normal wear and not items of
inspection or measurement. There is no requirement to
measure axial or radial play in the assembly.

NOTE

Inspection for bearing wear is not required
except at the specified phased mainte-
nance interval or when troubleshooting;
however, loss of preload is not necessari-
ly the cause of vibrations. There is no re-
quirement to adjust tail rotor trunnion pre-
load except at the specified phased
maintenance interval.

Wear of the tail rotor trunnion, bearings,
and thrust washers is subject to local en-
vironment. If excessive unscheduled
maintenance from tail rotor vibration is ex-
perienced, the frequency of scheduled in-
spections should be increased.

5-196. Removal — Tail Rotor Hub. Remove hub and
blade assembly from helicopter in accordance with para-
graph 5-183.

5-197. Disassembly — Tail Rotor Hub.

a. Remove cotter pin (10, figure 5-60), nut (11),
and washers (12).

b. Remove bushing (13) and bearing liner (14).

c. Remove trunnion (9) from yoke (8) and per-
form same steps for disassembly of opposite end of trun-
nion.

d. Remove washer (15) and bearing (16) from
bearing liner (14), using heat lamp to expand liner.

CAUTION

When using bearing puller attachments,
care should be taken to prevent damage to
the trunnion assembly.

e. Remove bearing races (26), place sleeve over
stud to shield threads. Install puller attachment (T46)
under race and use a standard bench press to remove
races. Refer to figure 5-5.

5-198. Inspection — Tail Rotor Hub.

a. Visually inspect all parts for damage or abnor-
mal appearance. If a crack in the yoke, trunnion, or hous-
ing is suspected, refer to TM 1-1520-254-23, Technical
Manual Aviation Unit Maintenance (AVUM) and Aviation
Intermediate Maintenance (AVIM) Manual Nondestruc-
tive Inspection Procedures for OH-58 Helicopter Series.

NOTE
Check trunnion serial number for local
history.

b. Dimensionally check for indications of perma-
nent deformation or damage to yoke, trunnion, and trun-
nion bearing housing, as follows:

(1) Insert a new bolt (1, figure 5-60) completely
through yoke bushings to determine if yoke is deformed.
Bolt shall be free fitting. Replace entire hub assembly, if
yoke fails inspection.

(2) Inspect trunnion with a straight edge
placed along centerline of trunnion, parallel to bearing
journals; check for displacement between journals. A
bearing surface should not be displaced from the other
in excess of 0.001 inch.

(3) Inspect bearing liner O.D. The O.D. of the
cylindrical portion must be round within 0.001 inch.

c. Inspect yoke (8) for the following:

(1) Corrosion and mechanical damage. Refer
to figure 5-58 for limits.

(2) Inspect trunnion bore for fretting and corro-
sion. Maximum diameter of trunnion bore after cleanup
shall not exceed 1.564 inch. An elliptical bore, resulting
from damage as described in figure 5-58 is permissible
provided maximum diameter (apogee) of ellipse does
not exceed the above dimension.
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Figure 5-61. Inspection and Repair Limits — Tail Rotor Hub Bearing Liner
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f. Insert suitable gage blocks between yoke tangs
to compensate for yoke deflection and to maintain
1.120 to 1.124 inch dimension between yoke tangs
during reaming operation. Line ream bushings to
0.3750 to 0.3755 inch diameter. Insert a new bolt
(1, figure 5-60) through yoke bushings; bolt shall be
free fitting. Remove gage blocks. (AVIM)

g. Rework of yoke assembly (AVIM) is to be
accomplished only when required to eliminate
interference in the yoke radius area (figure 5-62).
Remove only the minimum material to achieve
necessary clearance.

(1) Mark location
and yoke.

of interference on pitch horn

(2) Remove tail rotor blades.

NOTE

Rework of blade pitch bar(s) or yoke
assembly or both may be done to relieve
interference.

(3) if interference in yoke radius is minor,
chamfer (break) corner of blade pitch horn bar up to
0.060 inch by 45 degrees in locations of contact with
yoke chamfer radius, Finish reworked area and
smooth all corners to 0.030 inch radius using
aluminum oxide abrasive (C45). Touch up reworked
areas with epoxy primer (C116),

(4) Reinstall tail rotor blades and determine if
correct clearance can be obtained,

(5) If correct clearance is not obtained, remove
and disassemble tail rotor hub assembly.

(6) Using a straight edge reference, locate and
mark where radius intersects 20 degree inner
chamfer surface of yoke,

(7) Rework should not alter the 20 degree flat
chamfer surface but should extend the flat surface to
relieve interference with blade pitch bar. The rework
must extend no farther than necessary to relieve
interference and no farther than
Maintain a minimum of 0 . 2 5 0
interface with existing surface(s).
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existing radius,
inch radius at

(8) Remove material in interference area(s)
using a half-round file. Do not remove more than
0.035 inch material thickness.

(9) Smooth rework area(s) using aluminum
oxide abrasive (C45).

(10) Temporarily reinstall blade and check
that correct contact with blade pitch horn is obtained.
Remove blade.

(11) Touch up reworked areas with chemical
conversion coating (C38), and primer (C116).

(12)  Reassembly and instal l  ta i l  rotor
assembly.

(13) Check rigging.

5-201. Assembly — Tail Rotor Hub.

a. Replace trunnion bearing races (26, figure
5-60). Position race (26) on trunnion (9) with
chamfered I.D. of race toward center of trunnion,
Press race onto trunnion flush to 0.010 inch below
end of trunnion. Repeat on other end of trunnion.

b. Apply zinc chromate primer (C118) to O.D. of
bearing (16) and allow to dry. Heat liner (14) with a
heat lamp and install bearing in liner. Ensure that
bearing seats,

c. Apply solid film lubricant corrosion inhibiting
(C100) on O.D. of liner. Install washer (15) (black
rubber side showing) in groove of liner (14).

d. Prior to positioning trunnion in yoke, apply
chemical coating (C38) to inner diameter of yoke.
Position trunnion in yoke (8), then with light finger
pressure roll lips of washers (15) outboard and install
liner (14) on each end of trunnion.

e. Install thrust bushing (13) (teflon liner inboard)
with nut (11) and washer (12). (One to three washers
are required. )

f. Install tail rotor blades in accordance with
paragraph 5-246.
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Figure 5-62. Tail Rotor Yoke Rework
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5-202. Balancing - Tail Rotor Hub and Blade Assem-
bly.

Premaintenance Requirements for Tail
Rotor Hub and Blade Assembly

Condition Requirements

Model OH-58A and OH-58C

Part No. or Serial No. All

Special Tools (T41) (T42) (T39)

Test Equipment None

Support Equipment None

Minimum Personnel 
Required

One

Consumable Materials None

Special Environmental
Conditions

None

a. Set up tool (T41, T39, and T42) to accomplis
balance procedures in accordance with TM
55-4920-201-14.

b. Prior to balancing of tail rotor, ensure washers
(23, figure 5-60) are installed on pitch horn (17).

NOTE
Washers (23) are used as counterweights
to compensate aerodynamic pitch forces,
do not add or remove washers to achieve
balance. Reference Chapter 11, for bal-
ance forces - Tail Rotor Control.

c. Adjust nuts (11) to obtain chordwise balance
as follows:

(1) Back off the nut on the light side; tighten the
nut on the heavy side of the tail rotor assembly.

(2) Maintain rotational preload on trunnion of
20 TO 25 INCH-POUNDS. No axial play in trunnion per-
missible.

NOTE

To measure rotational preload, fabricate a
work aid from 1/2 x 1-1/16 x 5.0 inch brass
or aluminum alloy stock as shown in fig-
ure 5-60. Position work aid in trunnion, at-
tach a 10-pound pull spring scale to work
aid and check preload. Scale should read
5 to 6-1/4 pounds (20 TO 25 INCH-POUNDS
rotational preload).

NOTE

Use washers (12) as required to obtain
alignment of nut slots to cotter pin holes.
Maximum of 3 washers allowed under
each nut.

(3) Install cotter pins (21) after chordwise bal-
ance is obtained.

d. Balance spanwise as follows:

CAUTION

Washer series AN960 and bolts NAS
6606-31 through NAS 6606-34 are autho-
rized for all locations. Washer AN 970-6
and bolt NAS 1306-36, are authorized for
outboard locations only. The NAS 1306-36
bolt may contact washer stack-up on pitch
horn if used on inboard locations, but may
be used provided that there is adequate
clearance. A maximum of four washers is
authorized for inboard locations (2 under
nut and two under bolt head, or one under
nut and three under bolt head). A maxi-
mum of six washers is authorized at out-
board locations. A minimum of one wash-
er is always required under nut and one
washer is desired but not mandatory un-
der bolt head when using two washers on
any one bolt. At least one full thread of bolt
shall be exposed beyond nut. Use mini-
mum length belt required to ensure only
threaded portion of bolt shank is exposed.
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NOTE

Look for interference between pitch
horn tangs (ears), balence weights, and
yoke assembly. Pitch horn ring bar must
contact chamfered inner surface of yoke
assembly, either at forward or aft surface
of blade assembly. Pitch horn ring bar
must not first contact radius at end of
machined surface.

(1) Place combinations of washers, (AN 960-
616, AN 960-616L and AN 970-6), centered on blade
attachment bolts as required to attain balance and to
ensure nut does not bottom out on bolt grip. Install
bolts with heads from either side but all four blade
bolts must be installed from the same side. One
method for determining the number of washers to be
added or subtracted is to temporarily place the
washers on head of bolt until balance is achieved.
Prior to installing additional washers on light side of
hub and blade assembly ensure excess washers are
removed from heavy side. It is advisable to use the
same length bolts at corresponding inboard or
outboard locations.

Titanium bolts and nuts are no longer
authorized for installation on tail rotor
hubs. The self-locking feature of the nut
destroys the threads on the titanium
caries bolt.

(2) Torque blade bolts with selected balance
washers 140 TO

(3) Remove
assembly.

160 INCH-POUNDS.

balancing tools from tail rotor

5-203. Installation — Tail Rotor Hub.

a. If the tail rotor hub assembly includes the
dynamic balance wheel, install the tail rotor hub and
blade assembly in accordance with paragraph 5-188.

b. If the tail rotor hub assembly does not include
the dynamic balance wheel, install the tail rotor hub
and blade assembly in accordance with paragraph
5-189.

5 - 2 0 4 .  T A I L  R O T O R  P I T C H  C H A N G E
M E C H A N I S M .

5-206. Description — Tail Rotor Pitch Change
Mechanism. The ta i l  ro to r  p i t ch  change
mechanism includes a bellcrank, rod, and lever
assembly mounted on the gearbox. The tail rotor pitch
change mechanism provides for transferring pitch
changes to tail rotor blades.

5-206. Cleaning – Tail Rotor Pitch Change
Mechanism. Spot clean with naphtha (C22) the
control rod (5, figure 5-64). levers (6), idler clevis (25),
and Control housing (26).

5-207. Inspection — Tail Rotor Pitch Change
Mechanism.

a. Inspect for oil leakage around boot and housing
to gearbox seal. Inspect boot for cuts, tears,
deterioration, and security.

b. Inspect bearings for smooth operation, Iinkage
for ease of operation and mechanism for damage.

c. Inspect for metal-to-metal contact between
knurled nut (8), liner (9), and control tube (7, figure
5-54). No metal-to-metal contact permitted.

d. Inspect for excessive rotational looseness of
crosshead (5), control tube (7), nut (3), and washer (4).
Disassembly inspection of key (16), slot and pin hole
in control tube (7) required if movement exceeds
0.200 inch when measured with a dial indicator
at approximate center of the head of bolt (20).

There must be no rotational movement
between crosshead (5), washers (4), nut
(3),  and control tube (7).  These
components must move as an assembly.

e. Ensure control housing and trunnion cap
assembly are properly sealed.
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5-208. Removal —
Mechanism.

Tail Rotor Pitch Change

WARNING

The tail rotor pitch change mechanism
must be removed and installed as an as-
sembly, to preclude possibility of dam-
age to components. Alternate procedures
will not be used.

a. Remove tail rotor hub and blade assembly in ac-
cordance with paragraph 5-183.

b. Remove vertical fin in accordance with paragraph
2-267.

c. Remove cotter pin (15, figure 5-64), nut (4), washer
(3), and bolt (1) with washer (2) to disconnect control
rod (5) from levers (6).

d. Remove three nuts (27) and washers (28) attach-
ing control housing (26) to tail rotor gearbox.

e. Remove sealing compound at junction of control
housing (26) and tail rotor gearbox.

f. Remove pitch change mechanism as an assem-
bly from tail rotor gearbox. Catch pitch key (49) as the
tail rotor control tube (37) clears the tail rotor gearbox.

g. To avoid contamination of tail rotor gearbox com-
ponents and bearings, cover with barrier paper (C26) or
equivalent.

5-209. Disassembly — Tail Rotor Pitch Change
Mechanism.

a. Remove cotter pin (15, figure 5-64), nut (10),
washer (9), bolt (7) with washer (8). Remove levers (6).

b. Remove sealing compound at junction of trunnion
cap (13) and trunnion (14). Cut Iockwire, remove four
bolts (11), and washers (12) that attach trunnion cap
(13) to trunnion (14). Remove trunnion cap (13).

c. Remove cotter pin (15), nut (16), and washer (17)
from control tube (37). Remove control tube (37).

d. Cut Iockwire on inboard and outboard locations
from boot (18). Remove trunnion (14) with bearing (19)

and remove boot (18).

e. Remove bearing (19) and seal (20) from trunnion
(14).

f. Remove cotter pin (48), nut (24), washer (23), and
remove bolt (21) with washer (22). Remove idler clevis
(25) from control housing (26).

g. Remove packing (36), retaining ring (29), seals
(30 and 32), and bearing (31) from control housing (26).
(AVIM)

NOTE

Bushings (38) should be removed from
control tube (37) for alignment of vent
hole or replacement purposes only.

h. Remove bushing (38) from control tube (37).

5-210. Inspection — Tail Rotor Pitch Change
Mechanism.

a. Inspect levers (6, figure 5-64) for nicks, dents,
scratches, and corrosion. Inspect bushings (46 and 45)
and bearings (47) for wear or roughness. Refer to figure
5-65 for limits.

b. Inspect trunnion cap (13, figure 5-64) for nicks,
dents, scratches, and corrosion. Inspect fitting (40) for
damage. Refer to figure 5-65 for limits.

c. Inspect trunnion (14) for nicks, dents, and corro-
sion; check trunnion spindles for wear. Refer to figure
5-66 for limits.

d. Inspect control housing (26) for nicks, dents,
scratches, and corrosion; inspect bolt hole tangs by
fluorescent penetrant method. Inspect bearings (34) for
roughness. Inspect fitting for damage. Refer to figure 5-
66 for limits.

e. Inspect idler clevis (25) for nicks, scratches, dents,
and corrosion. Inspect I.D. of bushings. Refer to figure
5-67 for limits.

f. Inspect control tube (37) for mechanical or corro-
sion damage. Inspect inside each end of control tube to
ensure plug corks (39) are installed. Refer to figure 5-
68 for limits.
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Figure 5-63. Inspection and Repair Limits — Tail Rotor Hub Trunnion
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Figure 5-64. Tail Rotor - Pitch Change Mechanism ( Sheet 1 of 2 ).
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Figure 5-64. Tail Rotor - Pitch Change Mechanism (Sheet 2)

Change 18 5-133



TM 55-1520-228-23-1

Figure 5-65. Repair Limtis — Tail Rotor — Pitch Change Mechanism Lever and Cap
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Figure 5-66. Repair Limits — Tail Rotor — Pitch Change Mechanism Housing and Trunnion
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Figure 5-67. Repair Limits — Tail Rotor — Pitch Change Mechanism idler Clevis
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g. Inspect control tube bushing (38) for wear
steps, galling, and fretting. These conditions are not
acceptable. Discoloration is acceptable provided area
is smooth.

h. inspect pitch key (43) and straight pin (50) for
wear or mechanical damage. Refer to figures 5-69 and
5-70 for limits.

l. Inspect tail rotor gearbox lubrication return
parts for evidence of dotting.

j. Inspect boot for cuts, tears, holes, and
deterioration. Replace boot if it fails to meet inspection
criteria.

5-211. Cleaning – Tail Rotor Pitch Change
Mechanism. Remove sealing compound from cap
and trunniom surfaces. Clean all parts with solvent
(C62). Dry with filtered compressed air. Do not allow
bearings to spin while drying.

(1) Press bearing (34), located on the grease
fitting side, into the control housing (26) to remove
bearing (33).

(2) Press out bushing (35) and bearing (34)
from the removed bearing (33) side of the control
housing (26).

e. Replace idler clevis (25) that does not meet
inspection requirements. Replace idler clevis bushings
(42 and 43) that are worn. Replace bearing (44) that is
rough or ratchets when turned.

f. Replace control tube (37) that does not meet
inspection requirements. Replace plug corks (38) on
each end of tube if deteriorated or missing. Replace
control tube bushing (38) if measurable damage is
detected on any area of the outer surface.

g. Replace pitch key (46) if it does not meet
inspection requirements. Replace straight pin (50) if it
does not meet inspection requirements.

5-212. Repair/Replacement — Tail Rotor Pitch
Change Mechanism (Figure 5-84) h. Replace pitch change boot (18, figure 5-64) that

does not meet inspection criteria

a. Replace lever bushings (46 and 45, figure 5-64)
that do not meet inspection requirements. Replace
lever bearings (47) (AVIM) that are rough or ratchet
when turned.

NOTE

If tall rotor pitch change mechanism
bushings do not meet Inspection
requirements, replace as follows:

(1) Press out failed bushing. Apply wet
unreduced primer (C118) to faying surfaces and install
bushing.

(2) Ream bushing (45) and (46) to 0.2500 to
0.2510 inch diameter after install.

b. Replace trunnion cap (13) that does not meet
inspection requirements. Replace fitting (40) when
damaged.

c. Replace trunnion (14) that does not meet
inspection requirements. Replace trunnion bearing
(19) that is rough or ratchet when turned.

d. Replace control housing (26) that does not
meet inspection requirements. Replace housing
bearings (31, 33 and 34) that are rough or ratchets
when turned. Replace fitting when damaged.

NOTE

It maybe necessary to remove the verti-
cal fin to obtain clearance to work Refer
to paragraph 2-267. Care should be
taken when sliding the new boot over
trunnion (14) to prevent tearing the
boot.

(1) Remove cotter pin (15), nut (4), washer (3),
bolt (1), with washer (2) and disconnect control rod (5)
from levers (6).

(2) Remove cotter pin (15), nut (10), washer
(9), bolt (7) with washer (8). Remove levers (6). Cut
Iockwire on inboard and outboard locations from boot
(18). Slide boot over trunnion (14).

(3) To install the new boot, slide boot (18) over
trunnion (14). Lockwire inboard and outboard ends of
boot with Iockwire (C96). Install levers (6) on trunnion
(14) and connect idler clevis with bolt (7), washers (8
and 9), and nut (10). Torque nut (10) 80 TO 90 lNCH-
POUNDS and install cotter pin (15).

(4) Connect levers (6) to control rod (5) with
bolt (1), washers (2 and 3), and nut (4). Torque nut (4)
80 TO 90 INCH-POUNDS and install cotter pin (15).
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Figure 5-68. Repair Limits — Tail Rotor – Pitch Change Mechanism Control Tube
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NICKS, SCRATCHES, AND DENTS NOT CRITICAL - LIMIT NOT ESTABLISHED

MAXIMUM AND MINIMUM WEAR AS PER ILLUSTRATION

Figure 5-69. Wear limits - Tail Rotor - Pitch Change Mechanism Pitch Key

NICKS, SCRATCHES, DENTS, AND PITS NEGLIGIBLE EXCEPT ON END; 0.001 OR LESS AFTER REPAIR
MUST BE SMOOTH IN AREA OF CONTACT WITH KEY
(NO PRECEPTIBLE DEPTH)

WEAR - NO PRECEPTIBLE WEAR STEPS

Figure 5-70. Wear Limits - Tail Rotor - Pitch Change Mechanism Straight Pin
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5-213. Assembly — Tail Rotor Pitch Control Mecha-
nism. (Figure 5-64).

NOTE

Ensure hole in bearing (31, Figure 5-64)
aligns with grease fitting in housing (26),
and lip of seals (30 and 32) are facing away
from gearbox. Ensure lip of seal (20) faces
towards gearbox. This will allow purging
and prevent grease from being pumped
into gearbox.

a. Install bearing (31), and seals (30 and 32), re-
taining ring (29), and packing (36) in control housing (26).

NOTE

Ensure vent hole in bushing (38) and con-
trol tube (37) are clean and unobstructed.

b. Apply wet unreduced zinc chromate primer
(C118) on faying section of control tube (37) that will mate
with bushing (38). While zinc chromate primer is still wet,
install bushing (38) on control tube (37) and align by
inserting a piece of lockwire (C97) into bushing and con-
trol tube hole until zinc chromate dries.

c. Install control tube (37) through control hous-
ing (26)

d. Handpack bearing (19), with lubricant (C77)
then press bearing (19) into trunnion (14) with etched “V”
pointing inboard.

NOTE

If new bearing (19), P/N 204-011-769-1 is
not etched, it may be installed in either
direction.

e. Install seal (20) in trunnion (14) with seal lip
slightly recessed in trunnion.

f. Install boot (18) on control housing (26) with
lockwire (C96). Install trunnion assembly (14) and lock-
wire to boot (18).

g. Install washer (17) and nut (16) on control tube
and torque nut (16) 45 to 65 inch pounds and install
cotter pin (15).

NOTE
If unable to align cotter pin hole using cor-
rect torque (45 to 65 inch pounds), one
additional washer (17) may be used.

h. Install trunnion cap (13) with four washers (12),
and four bolts (11), torque bolts (11) to 28 inch pounds
and lockwire (C96) in pairs. Apply sealing compound
(C131) around mating surface slot of trunnion and cap.

i. Install idler clevis (25) to control (26) with bolt
(21), bushing (41), washers (22) and (23), and nut (24).
Torque nut (24) 80 to 90 inch pounds and install cotter
pin (48).

j. Install lever (6) on trunnion (14) and attach idler
clevis (25) with bolt (7), washers (8 and 9), and nut (10).
Torque nut (10) 80 to 90 inch pounds and install cotter
pin (15).

5-214. Installation — Tail Rotor Pitch Change Mech-
anism. (Figure 5-64).

WARNING

Prior to installing pitch change mecha-
nism ensure cotter pin is installed in the
tail rotor output shaft retaining nut. The
head of the cotter pin must be installed
from the center of the nut with the head
positioned in one of the slots on the out-
put shaft. One tang of the cotter pin shall
be bent inboard and the other bent out-
board and cut flush at the edge of the nut.

a. Install packing (36, Figure 5-64) into control
housing (26). Position pitch key (49) into control tube (37)
and slide pitch change mechanism assembly control
tube into tail rotor gearbox until control housing (26) is
completely in place with tail rotor gearbox. Install three
washer (28), three nuts (27), and torque to 75 inch
pounds. 

NOTE
Control rod (5) has riveted rod end on out-
board side. Inboard side is adjustable. A
witness hole is provided on inboard end.
Rod end threads must appear in witness
hole.

b. Connect lever (6) to control rod (5) with bolt (1),
washers (2 and 3), and nut (4). Torque nut (4) 80 to 90
inch pounds and install cotter pin (15).
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c. Clean exterior of control housing (26) and tail rotor
gearbox junction with MEK (C107). Apply a bead of
sealing compound (C131) to the circumferential junc-
tion slot.

d. Install tail rotor hub and blade assembly. Refer to
paragraph 5-188.

e. Rig tail rotor controls. Refer to paragraph 11-94.

5-215.TAIL ROTOR HUB TRUNNION.

5-216. Description — Tail Rotor Hub Trunnion. The
trunnion, (9, figure 5-60) splined to the tail rotor gear-
box shaft, drives the tail rotor hub and blades.

5-217. Removal — Tail Rotor Hub Trunnion. Remove
trunnion from tail rotor hub in accordance with para-
graph 5-197.

5-218. Inspection —Tail Rotor Hub Trunnion. (AVIM)
Refer to paragraph 5-198 and figure 5-63.

5-219. Repair — Tail Rotor Hub Trunnion.

a. Remove grease, oil, etc., by soaking with solvent
(C62). Scrub the inboard ends of the stud with a fiber
brush (C31) to remove all traces of zinc chromate primer.
Thoroughly clean the outboard ends of the stud and
Iockring joint.

b. Place the trunnion assembly upright under a head
lamp, then flood the top stud Iockring joint area and the
cavity at the inboard end of the bottom stud with primer
(C114). Allow primer to penetrate the joint area for
approximately 15 minutes. Rotate the trunnion assem-
bly and repeat the procedure.

CAUTION

Do not use heat lamp in next operation.

c. Remove heat lamp. Flood the previously primed
area with sealant (C120). Allow trunnion to cure over-
night before installing in tail rotor assembly.

d. Refer to figure 5-63 for inspection and repair limits.

5-220. Installation — Tail Rotor Hub Trunnion. Install
the trunnion in the tail rotor hub in accordance with tail
rotor hub assembly procedures in paragraph 5-201.

5-221. TAIL ROTOR PITCH HORN.

5-222. Description — Tail Rotor Pitch Horn. The tail
rotor pitch horn assembly (17, figure 5-60) transfers
pitch change movement to the tail rotor blades.

5-223. Removal — Tail Rotor Pitch Horn.

a. Remove tail rotor blade in accordance with para-
graph 5-243.

b. Cut Iockwire and remove two bolts (19, figure 5-
60), and washers (18).

c. Remove pitch horn (17).

5-224. Inspection — Tail Rotor Pitch Horn. Inspect
the tail rotor pitch horn stud for burrs, damaged threads,
and for straightness. Ensure that the stud retaining pin
is point staked adjacent to the pin hole.

5-225. Repair — Tail Rotor Pitch Horn.

NOTE

For pitch horn repair limits refer to figure
5-71.

Polish out nicks and gouges with fine India stone (C84).
Blend repair area into surrounding areas.

5-226. Installation — Tail Rotor Pitch Horn. Refer to
figure 5-60.

a. Assemble bolts (19) and washers (18) in pitch
horn.

b. Fill area of pitch horn that mates with blade with
sealing compound (C131).

c. Install pitch horn (17) on blade (7) and torque
bolts (19) to 30 TO 40 INCH-POUNDS. Do not Iockwire
at this time.
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d. Apply a smooth
(C131) to all remaining

coat of sealing compound
unpainted surfaces of blade

butt adjacent to pitch horn (17). Blend into squeezed
out sealing compound around pitch horn.

e. Allow one hour for the sealing compound to
setup.

Ensure that the pitch horn attachment
bolt Iockwire does not contact yoke.

f. Torque attachment bolt (19) to 30 T0 40 lNCH-
POUNDS, and install Iockwire (C96).

5-227. TAIL ROTOR HUB AND BLADE
ASSEMBLY. (After compliance with MWO
55-1520-228-50-25.)

Parts of the standard tail rotor (before
MWO 66-1 620-228-50-26) although
similar, cannot be used on the improved
tail rotor (after MWO 55-1620-228-50-
26). The following parts must always be
used together to assure safe operation:

Hub and Blade 206-011-810 series
Assembly (used after

MWO55-1520-228-50-25)
Yoke Assembly 206-011-819-101
Trunnion 206-011-812-5
Blade Assembly 206-016-201-111

5-228. Description — Tail Rotor Hub and Blade
Assembly. The tail rotor hub and blade assembly
consists of an aluminum alloy forged yoke and
stainless steel blades. The blades are mounted in the
yoke by means of spherical bearings which are
mounted in the grip plates on the pitch change axis.
The spherical bearings provide for pitch change of the
blades. The yoke and blade assembly is mounted on
the 90 degree gearbox shaft by a splined trunnion,
mounted in bearings in the yoke, to provide a flapping
axis for the assembly. At the time of assembly,
spanwise balance is accomplished by use of washers
on the blade retention bolts, and chordwise balance is
attained by use of washers on the trunnion bearing
housing.

Premaintenance Requirements for Tail Rotor
Hub and Blade Assembly

Condition Requirements

Model

Part No. or Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A and OH-58C

All

(T46) (T44)

None

None

Two

(C17) (C11) (C38)
(C22) (C45) (C37)
(C55) (C94) (C62)
(C50) (C84) (C77)
(C96) (C91) (C102)
(C100) (C110) (C107)
(C118) (C115) (C143)
(C116) (C126) (C154)
(C127) (C124) (C131)

None

5-229. Removal – Tail Rotor Hub and Blade
Assembly.

a. Remove cotter pins (10, figure 5-72), nuts (8),
washers (9), and bolts (16).

b. Remove cotter pins (15), nuts (14), cupped
washers (13), and thin washers (12). Remove pitch
links (11).

c. Remove nut (17) and washer (18). Pull
crosshead (20) from control tube (26) with the use of a
suitable puller (T44). Remove pin (19) from crosshead
(20) or control tube (26).

d. Cut and remove Iockwire from knurled nut (21)
and balance wheel (23). Remove knurled nut (21),
liner (7), shims (22), and balance wheel (23). Knurled
nut and balance wheel are threaded onto the tail rotor
gearbox shaft.

e. Straighten tabs on special washer (5) and
remove nut (6). Remove special washer (5), static stop

5-142



TM 55-1520-228-23-1

(4), rubber bumper (3), and shim (2). Discard special
washer (5).

f.

NOTE

Shim (2) serves to position static stop (4)
and the positioning for tail rotor blade-
to-tailboom clearance. If the hub and
blades are to be reinstalled, identify the
shim during removal for reuse during
installation.

Slide tail rotor hub and tail rotor blades (1) from
the tail rotor gearbox shaft and remove spacer (25).

g. Remove pin (28) from control tube (26).

NOTE

Review Overhaul and Retirement
schedule in Chapter 1.

5-230. Disassembly – Tail Rotor Hub and
Blades.

a. Identify mated tail rotor blades (9, figure
5-73) to hub (2) location before removal to ensure
correct installation if the same blades and hub are
to be reused.

b. Identify each bolt (7 and 8), nut (10), and
washers (3, 4, 5, and 6) combinations to each
installed location to prevent a possible change in
spanwise balance.

c. From one tail rotor blade (9), remove nuts (10),
washers (3, 4, 5, and 6), and bolts (7 and 8). Pull tail
rotor blade (9) from hub (2), then remove opposite
tail rotor Made in the same manner. Bolts, washers,
and nuts should be installed in hub or tail rotor
blade to ensure correct location and stackup for
installation.

d. Refer to paragraph 5-252 for inspection/repair
of tail rotor blades.

5-231. Disassembly – Tail Rotor Hub.

NOTE

Review overhaul and retirement schedule
in Chapter 1 and retire all items
scheduled for retirement. If tail rotor hub

is being disassembled for replacement of
defective part(s) instead of overhaul,
disassemble only to extent necessary to
replace defective part(s).

If there is evidence of an accident or
incident damage, perform step b. of
paragraph 5-233, prior to disassembly of
tail rotor hub.

a. Cut Iockwire and remove bolts (11, figure
5-74), washers (12), and weights (13) from each side
of yoke (1). Weights and extra washers were selected
for balance. Tag and secure for use during balance.

b. Remove housings (9) from each side of yoke (1).
Thrust plugs (6) and shims (5) may remain in housings
or on end of trunnion (3). Remove plugs and shims.

c. Remove trunnion (3) from yoke (1).

5-232. Cleaning — Tail Rotor Hub.

a. Clean tail rotor hub parts with solvent (C62).

Cleaning solvents are flammable and
toxic. Use only in well-ventilated area.
Avoid skin contact and inhalation of
vapors. Protect eyes with sefety glasses.

Do not spin bearings while drying.

b. Dry parts with filtered compressed air and lint-
free clean cloths. Remove sealant using a plastic
scraper and a cloth dampened with MEK (C107).

c. Remove paint from metal parts using general
remover (C110).

d. After parts are cleaned the following corrosion
prevention treatment should be accomplished.

(1) Wash all ferrous parts in a clean rinse of
solvent (C62).

(2) Each part shall be covered with a protective
coating of corrosion preventive compound (C50).
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5-233. Inspection — Tail Rotor Hub.

a. If there is no evidence of accident or incident
damage, proceed with normal component repair or
overhaul, as required.

b. If there is evidence of accident or incident
damage, check for free movement of trunnion in yoke
before disassembly.

c. Parts, components, or assemblies found worn
or defective beyond reparable limits shall be
scrapped.

d. Tolerance and limits set forth in the illustrations
for wear and damage limits are the maximum accept-
able. Parts exceeding these limits shall be scrapped
unless otherwise indicated.

e.

NOTE

Limit charts are provided to show the
required fit between mating parts. It is
not intended that all dimensions listed
on limits chart be checked as a
prescribed overhaul procedure; how-
ever, parts that show evidence of wear
or physical damage must be checked
dimensionally.

Inspect parts dimensionally and replace parts
that are not within inspection limits. (Refer to figure 5-
75).

f. Inspect yoke (1, figure 5-74), trunnion (3), and
lousing (9) for mechanical damage and corrosion.
Refer to figures 5-75 through 5-78. If seal (7) and
bearing (8) removal is necessary from housing (9),
remove as follows:

(1) Fabricate a steel plug 0.750 inch in diameter
by 4 to 5 inches long. Ends of plug must be square in
relation to the shank in the plug.

(2) Fill the bearing housing (9) cavity ap-
proximately one-half full of high viscosity grease.

(3) Support the flat portion of bearing housing
(9) (grease fitting side) on a suitable flat surface. Posi-
tion housing so that grease fitting (10) is off edge of
surface and will not be damaged.

(4) Insert the fabricated plug into bearing, then
strike the plug a sharp blow with a hammer. This will
start the bearing (8) moving out of housing. Replenish
grease as required so that the plug will not contact the
bearing housing base (9).

(5) Repeat steps (1) thru (4) on opposite bear-
ing housing.

(6) Install serviceable trunnion bearings as indi-
cated in steps (7), (8), and (9).

(7) Press bearing (8) into bearing housing (9).
Press against markings on end of bearing until outer
edge of bearing is 0.150 inch below edge of bearing
housing.

(8) Press seal (7) into bearing housing (9) with
lip of seal facing inboard as installed on hub.

(9) Repeat steps (7) and (8) on opposite bearing
housing.

g. Inspect bearing liners (4, figure 5-74), of trun-
nion (3) for wear. (Refer to figure 5-78 for wear limits.)
Replace liner if wear limits are exceeded as follows:

(1) Remove bearing liner (4) from trunnion (3),
using a two-jaw puller.

(2) Repeat step (1) on other side of trunnion.

(3) Install bearing liners (4) as follows:

NOTE

To aid in installing bearing liners (4), lo-
cally fabricate two trunnion bearing liner
plugs and a trunnion centering shaft.
(See figure 5-79).

(4) Install fabricated trunnion centering shaft
into trunnion to prevent distortion when pressing bear-
ing liner onto trunnion spindle.

(5) Apply a film of lubricating oil (MIL-L-46152)
to spindles of trunnion (3) and inner liners (4). Apply a
heat lamp to inner liners until heated. Position bearing
liner (4) on trunnion spindle with large chamfered
inner surface of liner facing inboard. (See figure 5-74
view A).
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(6) Press bearing liner (4) part way onto trunnion
spindle. Remove from press and install locally fabri-
cated plug into bearing liner. Press bearing liner onto
trunnion (3) spindle until outboard edge of liner is flush
with plug.

NOTE

Dimension from end of trunnion spindle
to outboard edge of bearing liner must be
0.128 to 0.138 inches.

(7) Reverse trunnion and leave bearing liner plug
in place to prevent installed bearing liner from moving
while installing opposite bearing liner.

(8) Using second bearing liner plug as a guide,
press opposite bearing liner on trunnion spindle as
outlined in steps (4) thru (6).

(9) Clean inboard chamfered edges of bearing
liners (4) and trunnion (3) spindle with naphtha (C22).
Wipe dry with clean dry cloth before evaporation of
naphtha.

(10) Apply a fillet of sealant (C17) around
trunnion spindle to fill void between trunnion (3, figure
5-74) and chamfered edge of bearing liners (4). (See
figure 5-74 view A).

(11) Cure sealant at 150 degrees Fahren-
heit (66 degrees Celsius) for 3 hours prior to further
assembly.

h. Inspect insert (14, figure 5-74) in yoke (1) for
damaged threads and security. Return yoke assembly
to next higher level of maintenance if insert (14) is
damaged or loose.

i. Inspect grease fitting (10) for damage and security.

j. Inspect data plate (15) for condition and security.

k. Inspect bushings (2) in yoke (1) for looseness,
inside diameter greater than 0.377 inch, fretting, or
removal of cadmium plating. If these limitations are
exceeded, replace bushings.

l. Inspect the following parts by fluorescent-penetrant
inspection in accordance with TM 55-1500-335-23.

TM 55-1520-228-23-1

ITEM NO. NOMENCLATURE

(1, figure 5-74) Yoke

(3, figure 5-74) Trunnion

(9, figure 5-74) Housing

NOTE

It is not necessary to remove protective
coating from trunnion (3) or housing (9)
for fluorescent-penetrant inspection.

(1) Remove polyamide epoxy primer from yoke
(1). Refer to paragraph 5-232, step c.

(2) Fluorescent-penetrant inspect parts. Parts
found to be cracked shall be replaced.

(3) Clean parts. Refer to paragraph 5-232.

(4) Prime and paint yoke after all repairs have
been accomplished. Refer to paragraph 5-235, step c.

5-234. Repair — Tail Rotor Hub.

a. Polish out acceptable damage to housing (figure
5-76) with 400 to 600 grit paper (C126 or C127) or
abrasive cloth (C45).

b. Polish acceptable damage to trunnion (figure 5-
78) with a fine India stone (C84).

c. Polish out damage on yoke (figure 5-77) that is
less than 0.005 inch with 400 to 600 grit paper (C126 or
C127) or abrasive cloth (C45). If damage is 0.005 inch
or greater return assembly to next higher level of main-
tenance for repair and shot peening.

d. Apply chemical conversion coating (C38) to all
repaired aluminum surfaces. Apply brush cadmium plat-
ing solution C94) to all repaired steel surfaces that were
previously plated.

e. Touch up repaired areas on previously painted
surfaces with one coat of primer (C116) and two coats
of acrylic lacquer (C91) in accordance with TM 55-
1500-345-23.
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Figure 5-73. Tail Rotor Hub and Blade Assembly –
Disassembly/Assembly (After compliance with MWO 55-1520-228-50-25)
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Figure 5-74. Hub Assembly – Disassembly/Assembly
(After compliance with MWO 55-1520-228-50-25)
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Figure 5-75. Tail Rotor Hub Wear Limits
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Figure 5-76. Needle Bearing Housing Damage Limits
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Figure 5-77. Yoke Damage Limits
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Figure 5-78

 figure 5-74  paragraph 5-235
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(b) Abrade area to be bonded, lightly using
sandpaper (C124).

(c) Clean mating surface of replacement data
plate (15) with cheesecloth (C37) saturated with
naphtha (C22). Dry parts with cheesecloth.

(4) Mix adhesive (C11) 100 parts A to 22 parts
B, using wooden paddle.

(5) Apply adhesive within 30 minutes after
mixing, to mating surfaces of yoke (1) and data plate
(15)

(6) Place data plate on yoke and fair out
adhesive. Adhesive should extend approximately
1/16-inch past the edge of data plate on all sides.
Edge voids are not permitted.

Cleaning solvents are flammable and
toxic. Use only in well-ventialated area.
Avoid skin contact and inhalation of
vapors. Do not direct compressed air
near or directly against skin. Protect eyes
with safety glasses,

(7) Remove  excess ive  adhes ive  w i th
cheesecloth (C37) moistened with MEK (C107).

(8) Apply firm contact pressure and cure
adhesive for 24 to 72 hours at 70°F (21oC) or
1 hour at 180oF (83°C).

5-235. Assembly – Tail Rotor Hub.

a. Press new grease fittings (10, figure 5-74) in
housings (9), as required.

b. install trunnion (3) in yoke (1) as follows:

(1) Insert trunnion (3) into yoke (1) and position
shims (5) on end of trunnion with thrust plug (6). Apply
corrosion preventive compound (C50) to faying sur-
faces of yoke and housing during final assembly. ln-
stall housings (9) into yoke (1) over inner Iiners (4) on
trunnion (3). Use care not to damage seals (7). Loose-
ly install bolts (11) and steel washers (12) to secure
housings (9).

(2) Install fabricated trunnion center shaft
(figure 5-79) into trunnion (3) and secure with
washer and bolt.

(3) Establish a pinch fit on trunnion (3) by
adding or subtracting shims (5) to obtain a 0.000 to
0.002 inch clearance between the underside of
flange on housings (9) and mating surface on yoke (1).
Shim both housings.

(4) Remove fabricated trunnion shaft from
trunnion.

(5) Install weights (13), steel washers (12), and
bolts (11) into yoke (1). Torque bolts 30 TO 40
INCH-POUNDS and secure with Iockwire (C96).

(6) Purge and lubricate needle bearings (8) at
grease fittings (10) with grease (C77) until grease
clears seals (7). Remove excess grease and wipe yoke
clean with cloths.

c. Prime and paint hub as follows:

(1) Mask all bushings, splines, grease fittings,
and data plate with masking tape (C143).

(2) Treat bare aluminum surfaces with
chemical conversion coating (C38).

(3) Refinish with one coat of primer (C116) and
two coats of acrylic lacquer (C91), color No. 36440.
Remove masking tape.

5-236. Assembly – Tail Rotor Hub and Blades.

Cleaning solvents are flammable and
toxic. Use only in well-ventilatad area.
Avoid skin contact and inhalation of
vapors, Protect eyes with safety glasses.

a. Immediately prior to assembly, clean parts
with solvent (C62) and hand-pack bearings with
grease (C77). Do not handle or assemble parts which
are not lubricated.
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Figure 5-79. Work Aid — Trunnion Centering Shaft and Trunnion Bearing Liner Plug

CAUTION

Tail rotor blades must be installed as
matched part number pairs only, (IAW
para 5-227)

b. Identify tail rotor blades (9, figure 5-73) for correct
positioning into hub (2). Also identify bolts (7 and 8),
washers (3, 4, 5, and 6), and nuts (10) for correct
positioning.

c. Position tail rotor blades (9) into tangs of hub (2)
with stud of pitch horn adjacent to trunnion. Align bolt
holes in bearings with bushings (1) in hub (2) at both
ends.

NOTE

Ensure indexed parts and washers are
reinstalled in original position to prevent
change in spanwise balance. The four
blade retention bolts may be installed from
either side, but all four bolts must be in-
stalled from the same side.

d. Install two bolts (7 and 8) with one washer (3)
under each bolt head adjacent to yoke and one under
each nut(10). Additional washers (4, 5, and 6) to be
installed at time of static balancing unless identical
parts are being installed in their original positions.

e. If balancing is not required, torque nuts (10) 150
TO 175 INCH-POUNDS.

NOTE

Balancing is required when tail rotor
blades are changed, repaired, trunnion
adjustment made, or other causes which
may affect balance of the tail rotor hub
and blade assembly.

f. Balance tail rotor blades. Refer to paragraph 5-
238.

5-237. Installation — Tail Rotor Hub and Blade.

a. Install spacer (25, figure 5-72) agianst shoulder
on tail rotor gearbox shaft.
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Ensure that pin (28) goes through hole in
key (27) and remains in position until tail
rotor hub and blade (1) and static stop (4)
are positioned on gearbox shaft.

b. Align pin hole in gearbox shaft with a slot in
control tube (26) and hole in key (27). Install pin (28),

c. Align splines in gearbox shaft and tail rotor hub
and blade. Install tail rotor hub on gearbox shaft with
leading edge of top tail rotor blade facing aft as
shown.

d. Install shim (2), static stop (4), special washer
(5), and nut (6). Torque nut (6) 580 INCH-POUNDS.

NOTE

Do not install rubber bumper (3) or bend
special washer (5) until correct flapping
angle and tailboom clearance have been
obtained as outlined in following step e.

e. Adjust tail rotor hub and blade (1) for correct
flapping angle as follows:

(1) Position tail rotor hub and blade (1) in
vertical position and check flapping angle along pitch
change axis. The pitch change axis is an extension of
a Iine through the centers of the tail rotor blades to the
attachment bolts.

(2) Flap tail rotor hub and blade (1) to one
extreme position until tail rotor hub contacts static
stop (4). Place protractor adjacent to blade
attachment bolts; measure and record angle. Flap tail
rotor hub and blade (1) to opposite extreme position
until tail rotor hub contacts static stop (4); measure
and record angle.

(3) The total flapping angle must be 18 to 19
degrees. If angle is not correct, refer to step (4).

N O T E

If flapping angle is less than 18 degrees,
use larger shim. If flapping angle is more
than 19 degrees, peel off shim laminates.

(4)
flapping,

If necessary, to obtain 18 to 19 degrees
adjust thickness of shim (2). Use only

bonded laminates of
required, use a new
0.002 inch.

shim
shim

TM 55-1520-228-23-1

(2). If a thicker shim is
Laminates of shim are

f. After correct flapping angle has been achieved,
accompl ish the fo l lowing:

(1) Remove nut (6), special washer (5), and
static stop (4).

(2) Install rubber bumper (3), static stop (4),
special washer (5), and nut (6). Insert Iockwire (C96)
into special washer (5), but do not tighten Iockwire at
this time.

(3) Torque nut (6) 580 INCH-POUNDS a n d
bend one edge of special washer (5) inboard over one
flat of static stop (4). At another location, bend one
edge of special washer (5) outboard over two flats of
nut (6). Refer to detail A.

g.

Exceeding torque of 50 INCH-POUNDS
will strip the thread in the balance wheel.

Thread balance wheel (23) onto tail rotor
gearbox shaft against nut (6). Torque balance wheel
to a maximum of 50 INCH-POUNDS.

Use only knurled nut P/N 206-010-
759-3 (0.875 inch overall  length)
on helicopters with the balance
wheel.

h. Install liner (7) and knurled nut (21). Hand
tighten nut onto gearbox shaft. Adjust shim (22)
clearance as follows:

(1) Measure the clearance between balance
wheel (23) and knurled nut (21). Record measured
clearance.

(2) Adjust thickness of shim (22) to equal
measured clearance to within 0.002 inch. Shims (22)
are 0.002
0.032 inch

inch laminates with total thickness of
Do not exceed a maximum of 10 shims.
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(3) Install measured shims (22), liner (7), and
knurled nut (21). lighten knurled nut (21) hand-tight
only on gearbox shaft.

i. Install pin (19) in outboard end of control tube
(26) and install crosshead (20) over control tube and
pin. Check for proper location of pin (19) by inserting
a piece of Iockwire into groove at back of crosshead
(20).

j. Install washer (18) and nut (17) on outboard end
of control tube (26). Torque for nut (17) will be drag
torque plus 125 INCH-POUNDS.

k Install pitch links (11) between crosshead (20)
and studs on pitch horns (24), as follows:

(1) Connect pitch links (11) topitch horns (24)
with thin washers (12), cupped washers (13), and nuts
(14). Torque nuts (14) 50 TO 60 INCH-POUNDS.

(1) Connect pitch links (11) to crosshead (20)
with bolts (16) (heads indirection of rotation), washers
(9), and nuts (8). Position washers under head of bolts
and under nuts. Torque nut (8) 80 TO 100 lNCH-
POUNDS. Install cotter pin (10).

l. Check pitch change mechanism for freedom of
movement with pedals through full operating range.

m. Check tail rotor hub and blades (1) for freedom
of movement at flapping axis. Check tail rotor blade
bearings for freedom of movement.

n. Check rigging of antitorque control system
Refer to Chapter 11.

o. Check tail rotor hub and blade for correct
tailboom clearance as follows:

(1) Turn tail rotor hub and blade (1) to position
one blade tip adjacent to tail boom. Hold right tail rotor
pedal full forward against stop. Flap tail rotor hub and
blade (1) towardtailboom until tail rotor hub contacts
static stop (4).

(2) The trailing edge of the tail rotor blade must
clear tailboom at closest point by at least 1.500 inch
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(3) If clearance is not within tolerance
accomplish following steps:

(a) Remove items installed in steps f.
through k.

(b) Accomplish procedures speafied in step
e. (1) through e. (3). Adjust shim to minimum 18 degree
flap.

(c) Install items specified in steps f. through
k.

(d) Accomplish preceding steps o. (1)
through o. (3).

p. Secure knurled nut (21) to balance wheel (23)
and then secure balance wheel to speial washer (5)
with Iockwire (C96). Refer to detail B.

q. Install cotter pins (10 and 15).

r. Balance tail rotor hub and blade assembly.
(Reference para 5-255).

5-238. Balancing — Tail Rotor Hub and Blade
Assembly.

Premaintenance Requirement for Tail
Rotor Hub and Blade Assembly

Condition Requirements

Model

Part No. or Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A and OH-58C

All

(T41) (T42) (T39)

None

None

One

(C96)

None

a. Set up tool (T41), (T42), and (T39) to
accomplish balance procedure in accordance with TM
55-4920-201-14



TM 55-1520-228-23-1

b. Prior to balancing of tail rotor, ensure
washers (31, figure 5-72) are installed on pitch horn (24).

NOTE
Washers (23) are used as counterweights to
compensate aerodynamic pitch forces, do
not add or remove washers to achieve
balance. Reference Chapter 11, for balance
forces- Tall Rotor Control.

c. Balance tail rotor hub and blades chordwise as
follows:

(1) Use combinations of weights (13, figure 5-
74) and washers (12) as necessary to obtain chordwise
balance.

NOTE
Adjustment of chordwise balance will also
affect spanwise balance. If necessary,
temporarily place washers on yoke to
balance spanwise so accurate chordwise
readings may be obtained.

(2) Remove bolts (11) from housing (9) and
yoke (1) of tail rotor hub and install weight and/or washer
combinations under boltheads until chordwise balance is
achieved.

NOTE
Ensure at least one washer (12) remains
under head of each bolt (11) after balancing
is achieved.

(3) Use NAS 1304-2H through NAS 1304-8H
bolts (11) as required to secure weight/washer
combinations. Ensure a minimum of 0.250 inch thread
engagement of bolt.

(4) Torque bolts (11) 30 TO 40 INCH-POUNDS
and secure with lockwire (C96) after tail rotor hub and
blades are removed from balance tools.

d. Balance tail rotor hub and blades spanwise as
follows:

CAUTION

Washer series AN960 and bolts NAS 660631
through NAS 660634 are authorized for all
locations. Washer AN 9706 and bolt NAS
130636, are authorized for outboard locations
only. The NAS 130636 bolt may contact
washer stackup on pitch horn if used on
inboard locations. A maximum of four
washers Is authorized for inboard locations
(2 under nut and two under bolt head, or one
under nut and three under bolt head). A
maximum of six washers is authorized at
outboard locations.  A minimum of one
washer is always required under nut and one
washer Is desired but not mandatory under
bolt head when using two washers on any
one bolt. At least one full round of bolt thread
shall be exposed beyond nut. Use minimum
length bolt required to ensure that only the
threaded portion of bolt shank is exposed.

(1) Balance assembly spanwise by using
combinations of AN960-616 (6, figure 5-73), AN960-
616L (5), AN 970-6 (4), and MS9482-12 (3), washers on
tail rotor blade bolts. As a minimum, one MS9482-12 (3)
washer must be used under head of each bolt and nut.
Use Bell Standard P/N 20-057-6-34 or 20-057-6-36 bolt
(7) and 20-057-6-34, 20-057-6-36, 20-057-6-38, or 20-
057-6-40 bolt (8) as required to accommodate washer
combinations.

(2) Torque nuts (10) on blade bolts (7 and 8)
150 TO 175 INCH-POUNDS.

NOTE
Do not rotate trunnion 180 degrees after
static balance procedures. Balance and
trunnion centering will likely not be the same
due to manufacturing tolerances of trunnion.

Section VI.  TAIL ROTOR BLADES

5-239. TAIL ROTOR BLADES. (Prior to compliance with
MWO 55-1520-228-50-25).

NOTE
Refer to paragraph 5-248 if MWO 55-1520 -
22850-25 has been complied with.

5-240. Description - Tail Rotor Blades. The tail rotor
blades are constructed of aluminum alloy and are
mounted in the tail rotor yoke assembly by means of
spherical bearings. The bearings permit pitch change of
the blades.
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Premaintenance Requirements for Tail Rotor
Hub and Blade Assembly

Condition Requirements

Model OH-58A and OH-58C

Part No. or Serial No. All

Special Tools (T23) (T24) (T25) (T26)

Test Equipment Fluorescent Penetrants
Method
Bond Test Unit

Support Equipment Spray paint equipment

Minimum Personnel
Required

Two

Consumable Materials (C13) (C69) (C124) (C19)
(C21) (C22) (C143) (C42)
(C38) (C39) (C90) (C92)
(C51) (C107) (C116) (C93)
(C126) (C128) (C120)
(C45) (C61) (C127) (C88)
(C123)

Special Environmental
Conditions

None

References TM 1-1520-254-23

5-241. Cleaning — Tail Rotor Blades. To maintain a
protective coating when operating in humid salt laden air,
clean blades with a dishwashing compound (C61) and
water, and dry with clean cloth. Apply an even coat of
nonsilicone wax. Do not polish.

5-242. Inspection — Acceptance/Rejection Criteria
— Tail Rotor Blades.

CAUTION

Tail rotor blade tips will be inspected for
corrosion around rivets; tip blocks will be
inspected for cracks and/or debonding.

NOTE
Any damage in excess of that noted is
cause for blade replacement. Refer to fig-
ure 5-80 for repair limits.

a. Skin — inboard of station 23.0. Inspect for
nicks, scratches, and dents as follows:

(1) Nicks and scratches running within 0 to 15
degrees of the spanline are not to be in excess of 0.006
inch depth and shall be polished out.

(2) All other nicks and scratches are not to be
in excess of 0.004 inch depth and 1.000 inch long and
shall be polished out.

(3) Sharp dents which do not break the skin or
remove metal from the blade and are not in excess of
0.010 inch depth and 0.500 square inch in area are per-
missible.

(4) Nonsharp dents which are not in excess of
0.030 inch depth and 0.200 square inch in area are per-
missible.

b. Skin — outboard of station 23.0. Inspect for
nicks, scratches, and dents as follows:

(1) All nicks and scratches are not to be in
excess of 0.010 inch deep and shall be polished out.

(2) Sharp dents which do not break the skin or
remove metal from the blade, and are not in excess of
0.030 inch depth and 0.200 square inch in area are per-
missible.

(3) Nonsharp dents not in excess of 0.060 inch
in depth and 1.000 square inch in area are permissible.

CAUTION

Dents should be inspected closely for
nicks, scratches, and cracks. Nicks or
scratches in dents in excess of limits
listed above are cause for blade replace-
ment.

c. Inspection of tail rotor blades for cracks. If a
crack in the tail rotor blade is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.
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Figure 5-80. Repair – Tail Rotor Blade

NOTE

Cracks are not acceptable on the tail
rotor blade. Any crack is cause for blade
replacement.

(1) Visually inspect entire blade for cracks.

(2) Inspect both sides of blade in an area
approximately 7.000 inches outboard from butt end
and 1.500 inches aft of the leading edge. Blades
with serial number TLL-8000 and below must be
subjected to very critical inspection using 10-power
magnification in this area, with complete evaluation
of any paint cracks.

NOTE

Blades with serial numbers starting with
TLW are considered above aerial number
TLL-8000.

Do not use chemical strippers on blades.

Do not attempt to strip entire blade. This
procedure is intended only for small
areas of suspected cracks and for the
critical area defined in (2), above. Where
the critical area has been left clear for
inspection, do not use abrasive.

D o  n o t  s t r i p  p r o a c t i v e  p r i m e r
undercoating from blades.

(3) If cracks are found which may be paint
cracks, remove outer layers of paint with MEK (C107)
and/or 180 to 400 grit sandpaper (C124, C125, and
C126). All sanding must be done in a spanwise
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direction only. Remove outer (color) layer of paint only.
Do not attempt to remove primer coatings (yellow layers).
Evaluate cracks to determine if further work is required.
If cracks are still suspected or if cracks are evident in the
primer coating in the critical area defined in preceding
step (2), or if primer coatings are removed to expose
metal, request assistance from AVIM.

d. Inspection for cracks in critical area (AVIM). If
a crack in the tail rotor blade is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

(1) Suspected cracks which may be only paint
cracks and cracks which extend through the primer coat-
ings in a critical area 7.000 inches outboard from the butt
end and 1.500 inches aft of the leading edge may be
evaluated by removing all paint coatings in the suspected
area.

(2) Blade primer coatings are resistant to
chemical removal and the blade adhesive bonds may be
damaged by removers. Remove primer by sanding in a
spanwise direction only, using 180 to 400 grit sandpaper
(C124, C125, and C126).Top coatings may be removed
using the coarser grades of abrasive. Succeeding layers
near the metal surface must be removed with finer
grades. If possible, do not remove chemical film treat-
ment (light grey or clear) from the blade skin. Do not
remove any material from the blade skin.

(3) After removal of paint coatings, inspect
area to determine if the suspected cracks are in the met-
al. Use 10-power magnification and/or dye penetrant or
fluorescent penetrant. Refer to TM 55-1500-335-23.

(4) Reject all cracked blades.

(5) Treat all bare metal surfaces of serviceable
blades with chemical film (038). See paragraph 5-247.

(6) On blades with serial number TLL-800 and
below, to aid in subsequent inspection, do not apply color
coats andprimer to a 2-inch diameter area centered
7.000 inches outboard of the butt end and 1.500 inches
aft of the leading edge on both sides. To prevent corro-
sion, paint this area with clear lacquer (C90).

(7) Touch up all other areas. See paragraph
5-247.

e. Trailing edge. Scratches, nicks, or dents in the
trailing edge should be inspected to the same limits as
the same damage to the skin.

f. Abrasive strip.

NOTE

If the abrasive strip is worn or cut through,
ripped or has been displaced, the blade
should be replaced.

(1) Dents in the abrasive strip inboard of sta-
tion 13.0 in excess of 0.006 inch are not acceptable at the
extreme leading edge radius.

(2) Other dents in the abrasive strip should be
inspected to the same limits as dents in the skin.

g. Voids under abrasive strip. Voids are not al-
lowed within 0.250 inch of trailing edge and 0.500 inch of
inboard and outboard ends of the abrasive strip except
as allowed in following steps h. and i. below. Not more
than 15% of all remaining areas of the abrasive strip shall
be void. If void damage under the abrasive strip is sus-
pected, refer to TM 1-1520-254-23, Technical Manual
Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

h. Voids at the trailing edge of the shell. A void of
0.120 inch maximum side (chordwise) or a minimum of
0.380 inch wide (chordwise) of solid bond is allowed.
There shall be no edge voids. If void damage at the
trailing edge of shell is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

i. Voids between the shell and the root end reten-
tion block. If void damage between shell and retention
block is suspected, refer to TM 1-1520-254-23, Technical
Manual Aviation Unit Maintenance (AVUM) and Aviation
Intermediate Maintenance (AVIM) Manual Nondestruc-
tive Inspection Procedures for OH-58 Helicopter Series.

(1) A void 0.250 inch wide (maximum) at the
leading edge is acceptable provided it is sealed. The aft
edge of the void must be within 0.150 inch of extreme
leading edge of the blade.

(2) A void (or gap) 0.120 inch wide (chordwise)
between the shell and retention block at the trailing edge
is acceptable provided it is sealed.

(3) Edge voids are not allowed between the
shell and the retention block except as specified sub-
steps (1) and (2) of this paragraph.

j. Voids between the shell and tip block. If void
damage between shell and tip block is suspected, refer
to TM 1-1520-254-23, Technical Manual Aviation Unit
Maintenance (AVUM) and Aviation Intermediate Mainte-
nance (AVIM) Manual Nondestructive Inspection Proce-
dures for OH-58 Helicopter Series.

(1) A void 0.250 inch wide at the leading edge
is acceptable provided it is sealed. The aft edge of the
void must be within 0.015 inch of the extreme leading
edge of the blade.

(2) A void (or gap) 0.120 inch wide (chordwise)
between the shell and the tip block at the trailing edge is
acceptable provided it is sealed.
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5-243. Removal — Tail Rotor Blades.

NOTE

NOTE

The following procedure is required to
ensure that bearings are properly

Hub assembly must be removed from installed in relation to the chord line.
helicopter prior to blade replacement. Perform the following inspection with

blade identification plate facing up.

a. Index blades as to which side of yoke they are (6) Position two supports (T25) on a level
installed in. Ensure that each of the blade retention
bolts, nuts, and washers are identified so they can be

surface table. Position the blade holes over the
supports (T25) and clamp blades to table. (See detail B

reinstalled in original positions to prevent change of figure 5-81.) Use light pressure on clamp so as not
in spanwise balance. to deflect the blade.

b. Remove two blade-to-yoke bolts (1, figure (7) Mount a dial indicator on a height gage,
5-60) and remove blade from yoke. Remove opposite Measure the height at the high point of blade contour
blade in same manner. at two locations; 0.500 inch and 22.500 inches from

blade tip. Ensure that blade is not defective at the

NOTE
0.500 inch reading. Record readings and location at
which reading was taken.

If tail rotor blade is to be replaced. (8) Subtract the two readings; then divide by
remove the pitch horn and reinstall on the 11. This is the quantity of shims (T26) required for use
new Made. in tool (T20) for bearing location.

5-244. Inspection — Tail Rotor Blade Bearings, NOTE
Inspect tail rotor blade bearings for axial and radial
play. Axial play must not exceed 0.010 inch. Radial If the tip of the blade is lower than the
play must not exceed 0.006 inch. root end, the shims will be used for

installing the inboard bearing. If the
blade tip is higher than the root end, the

5-245. Repair — Tail Rotor Blade Bearings. shim will be used for locating the
(AVIM) outboard bearing.

(9) Remove clamp tool from blade.
a. Remove blade from hub.

c. Install new bearings and sleeves as follows:
b. Remove tail rotor blade bearings as follows:

(1) Place bearing over a suitable support. (See
detail A, figure 5-81.)

(2) Press bearing and sleeve from blade using Sleeve and bearing should be inserted by
punch (T23) and pilot (T24). hand pressure only. Freedom of

movement is essential for proper sleeve
(3) Inspect hole in blade for nicks or scratches. and bearing location. If required, the

Nicks or scratches not exceeding 0.003 inch in depth sleeve may be sanded lightly to obtain a
are acceptable if polished out to original surface slip fit.
finish.

(4) Strip paint locally around bearing holes NOTE
and apply chemical film (C38) to bare metal.

Only bearings of the same part number
(5) Determine bearing location. are to be installed in any one blade.
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Figure 5-81. Replacement – Tail Rotor Blade Bearing (Sheet 1 of 2)
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Figure 5-81. Replacement — Tail Rotor Blade Bearing (Sheet 2)
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(1) Sand sleeve I.D. with sandpaper (C126).
Remove grit residue and apply a coat of unreduced
zinc chromate primer (C118) to the blade hole. Install
sleeve in blade.

Retaining compound will pick up
contamination and it is mandatory that
the compound be kept out of the bearing.
Staking of the bearing sleeve shall be
performed within 30 minutes after
compound application.

(2) Using a cotton swab soaked in retaining
compound (C120) apply a generous amount to sleeve
I.D. and bearing race O.D. Install bearing in sleeve,

(3) Carefully wipe off excess compound to
prevent spread to other surfaces.

(4)
base.

Install correct quantity of (T26) shims in

NOTE

If shims are used for bearing location,
ensure that bearing and sleeve are
installed in the correct hole to
compensate for a low or high blade tip.

(5) Install housing in a drill press. Set speed for
250 to 350 rpm. Position base under housing.

(6) Position blade on the base assembly with
identification plate facing up. Ensure that blade is
seated level on the base. Align bearing bore with pilot
pin and roller-stake the sleeve (one side only). Apply
rollers of tool to sleeve in about 1 0 - s e c o n d
increments. After each 10-second increment,
inspect for correct displacement of sleeve into
chamfered edges of bearing race and housing. Refer
to figure 5-81, detail D.

(7) Remove the base and position the base
assembly (T21) under the housing. Position the
bearing over the base (staked end next to base) and
roller-stake the sleeve.

(8) Install sleeve and bearing in the outer blade
hole, following substeps (1) through (7).

(9) Inspect each end of staked sleeves for
proper staking.

(10) Check staking dimensional requirement
shown in detail D, figure 5-81.

(11) Ensure that chamfer on bearing outer race
and blade bore is completely filled with staked sleeve.

(12) Check for looseness of the bearing to
sleeve and sleeve to blade. No looseness is permitted.

(13) Check for overstaking. Insert a 6-inch bar
or tube in bearing. Attach pull scale to end of tube and
move bearing inner race. Force required to move
bearing shall not exceed a 1-pound pull.

(14) If force required to move bearing exceeds
one-pound pull, the bearing may be burnished by
spinning at 60 to 100 rpm for one to two minute
periods until a satisfactory pull force is obtained. Do
not allow bearing to overheat.

d. Check bearing alignment as follows:

(1) Clamp blade to a level surface. Check to
ensure that bearing ends are parallel to surface table.

(2) Install two bolts in the two threaded holes
located in the blade root end. Place a bubble
protractor on the bolt and level blade chordwise.

(3) With dial indicator installed on a height
gage, measure the high point of contour at 0.500
inch and 22.500 inches from the tip of the
blade. Subtract the two readings and record the
result.

(4) Turn blade over and repeat substeps (1), (2),
and (3).

(5) Add the two readings found in steps (3) and
(4), and divide by two. Then divide this result by 11. If
the final number is greater than 0.008 inch, bearings
should be reinstalled in accordance with steps b.
through d. with new sleeves.
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5-246. Installation — Tail Rotor Blades.

Inspect all tail rotor blades, including
new blades, for cracks prior to
installation.

NOTE

As an aid to blade installation, a work aid
may be fabricated per figure 5-82 from
0.020 inch aluminum alloy sheet to hold
the bearings in alignment.

NOTE

Due to manufacturing processes the tail
rotor yoke tangs may be arched open or
closed slightly and still be acceptable. If
they are closed, they may be opened to
accept the blade by inserting a smooth
rounded end 0.375-inch diameter rod
into each outboard bushing. Apply
sufficient force to open the tangs
wide enough to accept the blade.

a. Prior to installing blade into yoke apply
corrosion preventive compound (C51) to inner race
I.D. of bearings (20). If not previously accomplished,
install pitch horn assembly, then position rotor blade
in yoke (8, figure 5-60) with pitch horn adjacent to
trunnion. Refer to paragraph 5-226.

b. Install two bolts (1), washers (2,3,4, and 5) and
nuts (6). Torque nuts 140 TO 160 INCH-POUNDS.

NOTE

Ensure indexed parts and washers are
reinstalled in original position to
prevent change in spanwise balance. The
four blade retention bolts may be
installed from either side, but all
four bolts must be installed from the
same side.

c. Check feathering action of tail rotor blade in the
yoke. Force required to move the blade shall not
exceed 2-pounds pull on a 6-inch arm from centerline
of bearings. If more, check for bearing and hub
alignment, out of round bolts, and deformed yokes.

d. Look for interference between pitch horn tangs
(ears), balance weights, and yoke assembly. Pitch
horn ring bar must contact chamfered inner surface
of yoke assembly, either at forward or aft surface
of blade assembly. Pitch horn ring bar must not
first contact radius at end of machined surface.

5-247. Painting — Tail Rotor Blades,

a. Lightly sand the paint around polished areas
using sandpaper (C126).

b. Mask off bearings and the inboard 1/8-inch of
blade.

c. Brush bare areas with chemical conversion
coating (C38) or keep bare areas wet with 10%
solution of chromic acid (C39) for five minutes.

d. Rinse with clean water and check for a smooth
unbroken surface film of water. If water breaks, dry,
clean, and reapply chemical conversion coating.

e. Apply one light coat of primer (C116) and allow
to air dry for 30 minutes. Spray only those areas
which are being refinished.

NOTE

If primer is allowed to dry longer than
two hours, finish coat of lacquer will
not adhere.

f. Apply a coat of acrylic lacquer (C92) or (C93)
color to match surrounding paint.

g. Remove masking from bearings and blade.

h. If a fast paint cure is desired, air dry for one
hour followed by oven dry for one hour at 180° to
190oF (82° to 88°C).

5 - 2 4 8 .  T A I L  R O T O R  B L A D E S  ( A f t e r
compliance with MWO 55-1520-228-50-25.)

5-249. Description — Tail Rotor Blades. The tail
rotor blades are all metal assemblies consisting of a
stainless steel shell reinforced by a honeycomb filler
and stainless steel leading edge abrasive strip. Two
spherical bearings are installed in an aluminum alloy
retention block to provide for pitch change movement
of the blades in the tail rotor hub. The improved tail
rotor blades are 1.500 inches longer than previous
aluminum blades to provide increased tail rotor
thrust.
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Figure 5-82. Work Aid — Tail Rotor Blade Installation
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5-250. Cleaning — Tail Rotor Blades. The following
cleaning procedures should be accomplished each
week, or more frequently if deemed necessary, to pre-
vent corrosion and extend tail rotor blade service life.

WARNING

Cleaning solvents are flammable and tox-
ic. Use only in well-ventilated area. Avoid
skin contact and inhalation of vapors. Pro-
tect eyes with safety glasses.

a. Wipe tail rotor blades clean with naphtha (C22)
or solvent (C51).

b. Wash tail rotor blades with a mild detergent
soap cleaner (C42). Rinse with clean water and wipe dry
with clean cloths.

c. Wax tail rotor blade surfaces with wax. Do not
use silicone type waxes, as waxes may interfere with
future repairs or refinishing.

5-251. Removal — Tail Rotor Blades. Refer to para-
graph 5-230.

5-252. Inspection — Tail Rotor Blades. If a crack in
the tail rotor blade is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

WARNING

If a crack exists in any location, the blade
shall be replaced. All dents shall be close-
ly inspected for nicks, scratches, and
cracks. If nicks or scratches exist in dents
and the total depth is in excess of that
permitted in steps a.(2), a.(3), b.(2), and
b.(3) the blade shall be replaced. Loose
rivets shall be cause for tail rotor blade
replacement.

a. Skins inboard of station 23. (Refer to figure
5-83.)

(1) Nicks and scratches running within 0 to 15
degrees of a line parallel to the leading edge and not in
excess of 0.004 inch in depth shall be polished out.

(2) Nicks and scratches running within 15 to
90 degrees of a line parallel to the leading edge and not
in excess of 0.003 inch in depth shall be polished out.

(3) Sharp dents in the skin which do not break
the skin or remove the metal, except in the area of the
retention block which are not in excess of 0.010 inch in
depth, are permissible.

(4) Nonsharp dents in skin, except in area of
the retention block which are not in excess of 0.030 inch
in depth are permissible.

b. Skins outboard of station 23.

(1) Nicks and scratches which are not in ex-
cess of 0.004 inch in depth shall be polished out.

(2) Sharp dents which do not break the skin or
remove metal and are not in excess of 0.060 inch in depth
are permissible.

(3) Nonsharp dents, which are not in excess of
0.090 inch in depth are permissible.

c. Abrasive Strip.

NOTE

If abrasive strip is cut through, ripped, or
has been displaced to cause an abrupt
discontinuity, the blade shall be scrapped.

(1) Dents in the abrasive strip, inboard of sta-
tion 13.0 in excess of 0.006 inch are not acceptable at the
extreme leading edge radius.

(2) Other dents in the abrasive strip should be
inspected to the same limits as dents in the skin. (Refer
to steps a. and b.)

d. Scratches, nicks, or dents in the extreme trail-
ing edge 0.100 inch deep or less shall be polished out
over a distance of at least 1.000 inch each side of the
damage.

(1) Inspect blade tip for loose, missing, dam-
aged or corroded rivets.

(2) If defects are found, inspect tip per para-
graph 5-252e and replace affected rivets prior to further
operation.

e. Void Limits. If void damage anywhere on either
side of the tail rotor blade is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

(1) Voids are not allowed within 0.250 inch
of the trailing edge and within 0.500 inch of the inboard
and outboard ends of the abrasive strip, except as
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Figure 5-83. Tail Rotor Blade
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Figure 5-83.1 Tail rotor blade rivet installation
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allowed in substeps (3) and (4) below. If more than 15%
of the remaining area of the abrasive strip is void, the
blade shall be scrapped.

(2) At the trailing edge of the shell a void 0.120
inch maximum in width (chordwise) is allowed. Edge
voids are not acceptable.

(3) Voids between the shell and the root end
retention block.

(a) A void 0.250 inch wide (maximum) at the
leading edge is acceptable provided it is sealed.

(b) A void (or gap), 0.120 inch wide
(chordwise) between the shell and the butt block at the
trailing edge, is acceptable provided it is sealed.

(c) Edge voids are not allowed between the
shell and the retention block except as specified in
preceding substeps (1) and (2).

(4) Voids between the shell and tip block. Inspect
for voids by tapping with large coin or tapping hammer.
Limits for voids between the shell and tip block are as
follows:

(a) Avoid (or gap) 0.250 inch wide (chordwise)
at the leading edge is acceptable but shall be sealed.
Seal with adhesive (C19).

(b) Avoid (or gap) 0.120 inch side (chordwise)
between the shell and the aft end of the tip block is
acceptable but shall be sealed. Seal with adhesive
(C19).

(c) With the exception of substeps (a) and
(b), voids between the shell and the tip block that are
visible at the tip are unacceptable.

(d) Any voids in excess of these limitations
shall require replacement of the blade.

(e) Any movement of the tip block outboard of
the shell shall require replacement of the blade.

(5) Voids between root end doubler and skin.

(a) Edge voids are not allowed.

(b) Voids not exceeding 0.500 inch chordwise
and 1.000 inch spanwise are acceptable provided 0.250
inch good edge bond exists.

f. Inspect bearings in tail rotor blades for excessive
wear or damage. Maximum axial looseness of bearing not
to exceed 0.015 inch (0.190 inch movement at tip) pro-
vided no increase in airframe vibrations are encountered.

NOTE

The 0.190 inch movement at tip measure-
ment is provided as a reference only, and

TM 55-1520-226-23-1

cannot be measured accurately on the
aircraft. Tail rotor blade bearing wear will
be indicated by a high frequency vibra-
tion.

5-253. Repair Tail Rotor Blades. Repair tail rotor blades
in accordance with paragraph 5-245 and as follows:

a. Seal and bond voids as follows:

(1) Edge voids under the abrasive strip shall be
sealed with adhesive (C13).

(2) Porosity in the bond line at trailing edge of the
shell shall be sealed with adhesive (C19).

(3) Voids between the shell and the root end
retention block shall be sealed with adhesive (C19).

(4) Voids between the shell and tip block shall be
sealed with adhesive (C19).

WARNING

Replacement of blade tip rivets is a flight
safety critical task. Rivets are special tita-
nium columbium alloy — No substitution
permitted. Corrosion or mechanical dam-
age to the tip rivet holes is cause for
blade rejection.

b. Replace defective or missing tip rivets per fig. 5-
83.1. Inspect completed repair. If tip block is cracked or
tip skin distorted, the blade is not acceptable.

c. Polish out nicks, scratches, and corrosion as fol-
lows:

(1) Mask bearings and inboard edge (1/8-inch) of
blade with masking tape (C143).

WARNING

Cleaning solvents are flammable and
toxic. Use only in well-ventilated area.
Avoid skin contact and inhalation of va-
pors. Protect eyes with safety glasses.

(2) Degrease repair area with naphtha (C22).

(3) Using cloth pads soaked in MEK (C107), strip
finish from repair area. Do not remove primer from
surface except in areas where the primer is cracked,
deteriorated, corroded, or otherwise appears damaged.
Remove primer as follows:

(a) Remove primer in these areas down to
bare metal using abrasive cloth (C45) or 180 grit or finer
paper (C124 through C127).
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(4) Polish out reparable nicks, scratches, and
corrosion with abrasive cloth (C45) or 400 grit paper
(C126). Polish in spanwise direction.

(5) Wash area with dishwashing compound
(C61). Rinse thoroughly with dean running water.
Achieve an unbroken film of water on the surface. Air dry
surface.

(6) If corrosion was present on the aluminum
butt block, apply a generous amount of alcoholic
phosphoric solution (C21), using a dean cloth or brush.
Rub briskly for approximately 40 to 60 seconds.

(7) Rinse area thoroughly with clean running
water and wipe dry with clean cloth.

NOTE
From completion of Substeps (7) and (8), and
until application of final paint finish, surface
or repaired area are not to be handled.

(8) On all bare areas of the aluminum butt
block surfaces apply chemical conversion coating (C38).

(9) If protective paint finish is not to be applied
immediately, recommend surface be covered with paper
and secured with masking tape (C143).

CAUTION

Do not use chemical strippers on blades.

d. Prime tail rotor blades. Refer to paragraph
5-247.

e. Apply a coat of acrylic lacquer (C88 or
C89); color to match surrounding area.

5-254. Installation - Tall Rotor Blades. Refer to para-
graph 5-236.

SECTION VII. TRACKING PROCEDURES (ALL MODELS)

5-255. TRACKING AND BALANCING ROTOR
BLADES AND TROUBLESHOOTING OTHER
ROTATING ELEMENTS USING VIBREX 4591
SYSTEM.

5-256. Description. VIBREX 4591 System.

NOTE

If Vibration Analyzer System test set is used,
refer to TM 1-6625-724-13&P.

a. The VIBREX 4591 system may be used to
electronically track and balance main and tail rotor
blades and troubleshoot other rotating elements. See
Figure 5-84 for view of VIBREX system components.

b. Description and specifications of the
VIBREX 4591 system are presented in Figure 5-85.
Using synchronized STROBEX, track is visually
displayed by rotor rip Targets. One-per-revolution
vibration is measured from an accelerometer mounting
laterally on the airframe to indicate conditions of main
rotor balance. Another accelerometer, mounted vertically
in the front cockpit, reads vertical vibration from out-of-
track. The BALANCER

meter indicates amount, and the PHAZOR shows
location of the required correction, when interpreted by
the Track and Balance charts. Tail rotor balancing is
done by mounting an accelerometer near the tail rotor
gearbox. Amplitude of vibration is read from the
BALANCER meter to indicate the amount of weight
change required, and the STROBEX, triggered by the
BALANCER, shows Clock Angle that tells where to put
the weight. Tail rotor balance charts interpret these
readings.  To locate sources of vibration other than the
rotors, the accelerometer is relocated and the
BALANCER filter is tuned to the peak vibration levels.
The rpm rate of these vibrations is related to a known
component rpm to identify the offending element.

c. Track and Balance charts, checklist and
dock angle corrector tell what to do to rotor, in response
to reading from BALANCER, to correct track or balance.

d. MAGNETIC PICKUP, bracket, and cable
are mounted on stationary swashplate of main rotor.
MAGNETIC PICKUP delivers an electrical pulse that
serves as a trigger for the STROBEX for main rotor
tracking, and as a phase reference for the phase meter
in the BALANCER.
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Figure 5-84. VIBREX 4591 System Components and Carrying Case
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MAGNETIC PICKUP

MAGNETIC PICKUP switch is set to COMMON for all
helicopter work, so that both accelerometer inputs are
referenced to the same magnetic pickup pulse from the
main rotor swashplate. INDEPENDENT is used only if two
MAGNETIC PICKUPS are used as on Ieft and right props of
an airplane. Then the left accelerometer is compared to
the left MAGNETIC PICKUP, and right to right.

VERIFY TUNE, RPM RANGE AND RPM TUNE.

The heart of the BALANCER is its tuneable electronic
bandpass filter. The accelerometer senses not only the
one-per-rev of the rotor being worked, but all other
vibrations as well. These might be from other rotors, n-
riper-rev (where n q number of blades), shafts, gears,
bearings, engine, etc. The BALANCER filter is tuned, by
means of the RPM RANGE switch and RPM TUNE dial, to
the one-per-rev of the rotor being worked. The
subsequent sections of the BALANCER (measuring
amplitude and phase) then deal only with the one-per-rev,
all other rates having been electrically rejected.

Tuning of the electronic, bandpass filter, to the exact rotor
RPM is accomplished by simple manipulation of the
VERIFY TUNE button and RPM TUNE dial. Tuning is
important and instructions a refound elsewhere in this TM
and on the track and balance charts.

The filter is stagger-tuned which means it has a broad top
and sharp skirt characteristic. This gives it considerable
tolerance for rpm variation of the ship, while retaining
good rejection of other, unwanted, vibration signals.
When the VERIFY TUNE button is pushed, the filter is
switched to a normal, or sharp peak, configuration. This
property is used as a part of the tuning procedure, and for
troubleshooting.

TROUBLESHOOTING

If there is an unknown vibratory disturbance, an
accelerometer is mounted in the area where the
disturbance is felt. Then the RPM TUNE dial is slowly
turned until the meter peaks (reads maximum). It is best to
peak the meter with the VERIFY TUNE button depressed,
because the filter is sharper. The RPM, or vibration rate, of
the disturbance is then read directly from the RPM TUNE
dial (and RPM RANGE switch).

It is obvious that if the meter reads near zero, there is no
vibration, at the indicated rate, of the point to which the
accelerometer is attached.

Knowing the vibration rate, the source of the disturbance
can usually be located, keeping in mind that it might be
shaft rate, blade rate, or multiples  thereof, or gear  clash
rate, etc.

ACCELEROMETER

Senses vibration from out-of-track or out-of-balance
rotors and parts.

MAGNETIC PICKUP

Triggers STROBEX and provides phase reference for
PHAZOR.

STROBEX RECEPTACLE

28 VDC POWER

ACCELEROMETER INPUTS

Channels A and B are identical, but are used as described
only to establish a convention and avoid careless errors.
These accelerometer inputs are also used for
troubleshooting vibrations, in which case the
accelerometer may be placed wherever the vibration is
felt. Then the RPM TUNE dial is adjusted until the meter
peaks, and the RPM (rate) of the disturbance is read
directly from the dial.

Channel A accelerometer, typically used to measure
lateral one-per-rev for main rotor balance.

Channel B accelerometer, typically used to measure
vertical one-per-rev for main rotor track adjustment. Also
used for tail rotor balancing.

206900-563-1

Figure 5-85. Balancer and STROBEX Description (Sheet 1 of 3)
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MAGNETIC PICKUP INPUTS

Magnetic pickup signal from swashplate assembly is used
to trigger STROBEX when FUNCTION switch is set to
TRACK, and as a rotor azimuth reference against which
the clock angle of the accelerometer signal is measured,
when FUNCTION switch is set to A or B.

This MAGNETIC PICKUP receptacle is used when two
pickups are in use, as for left and right propellers of an
airplane.

PHAZOR RING OF LIGHTS

This is a phase meter which measures the clock angle
between the rotor azimuth angle, derived from the
MAGNETIC PICKUP, and the oscillating accelerometer
signal. This clock angle, plotted on the chart, tells where to
change weight or pitch link to smooth the rotor.

NOTE

Tail rotors are not fitted with magnetic
pickups, so the STROBEX is used, instead Of
the PHAZOR, to measure clock angle.

METER

Meter reads vibration amplitude in IPS (lnches-Per-
Second). This is the velocity of the measured point as it
goes thru the zero crossing of its oscillatory (vibratory)
motion. Scale 1 reads 0 to 1.0 IPS.

PUSH FOR SCALE 2 button is pushed if reading is off
scale. Then the BALANCER reads 0 to 10 IPS.

Vibration amplitude, plotted on the chart, tells how much
weight or track change is required to smooth the rotor.

Figure 5-85. Balancer and STROBEX Description (Sheet 2)
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TRIGGER SWITCH

Turns dc power on and off.

STROBEX CABLE

Plugs into STROBEX receptacle of BALANCER

STROBEX

The STROBEX TRACKER, MODEL 135 M-11, is a small,
hand-held, lightweight point source strobe Iampdesigned
especially for helicopter blade tracking and balancing,
both on-the-ground and in flight. It is used to illuminate
retro-reflective targets secured to blade tips for tracking,
or on the tail rotor blade grips for balancing. By virtue of
the point source narrow, extremely bright, beam it can be
used effectively day or night, in all kinds of weather,
including bright sunlight.

The 135 M-11 STROBEX TRACKER is used with a 177 M-
6A BALANCER for tracking and balancing. It may also be
used as a conventional speed measuring strobe, in which
case the rpm of shafts, rotors and accessories maybe read
directly.

The 135 M-11 STROBEX has a trigger in the pistol grip
handle for dc power switching, a five position mode
switch, and a 10-turn RPM dial to adjust the flash rate.

Positions A, D, and E operate at low intensity, and to high
flash rates, and B and C operate at higher intensity (about
4 times), but to lower maximum flash rates. The lower
intensity is adequate for viewing the reflective targets on
all but the biggest helicopters in any kind of daylight.

The five modes of operation are:

A — When set to A the STROBEX operates a slave mode,
flashing only when commanded by the BALANCER, and is
used for main rotor tracking and tail rotor balancing.

The rotating swashplate is fitted with two interrupters
(one of which is double because of the PHAZOR). When
the BALANCER is set to TRACK the STROBEX will flash
twice-per-revolution, illuminating each of the two blade
tips when they pass in front of the helicopter (and also
when they pass over the tail boom). Thus, the two tip
targets will be seen, superimposed, at the front of the
helicopter. (They can also be seen over the tailboom, but
this is not useful except forground tracking). Since one tip
target has a reflective horizontal bar, and the other has a
vertical bar, the judgment of track is simple. The reflective
targets face inboard so they are viewed from the cabin,
either on-the-ground or in flight.

When an accelerometer is secured on the tail rotor
gearbox, and connected to the channel B input, and the

BALANCER is switched to B, the STROBEX will flash
once-per-rev in response to the vibration signal induced
by the out-of-balance rotor.

When a reflective target, secured to the rotor hub, is
viewed from a distance with the STROBEX, the target will
appear stopped at some angle. This is the clock angle to be
entered on the balance chart, and will tell where to
change weight.

B — Position B is also used for main rotor tracking where
higher intensity light is required. The unique locking
oscillator of position B is typically used for the larger rotors
with multiple (4 50 angle) blades. In those cases only one
single interrupter is secured to the rotating swashplate
and the oscillator causes the STROBEX to flash for the
other blades. By fine adjustment of the STROBEX RPM
control, the blades may be spread for easy resolution

When applied to the two blade rotor systems (BELL),
where two interrupters are installed on the swashplate,
position B is used for greater light output. The oscillator is
set to flash at a rate slightly slower than blade rate (in
accordance with the formula on the back of the STROBEX,
RPM = blade rate X 0.4).

Then, the interrupter commands the STROBEX before the
oscillator, and it operates as if there were no oscillator. In
this case, the targets cannot be spread.

The oscillator may beset to double the blade rate, in which
case the tip targets will be seen at twice as many positions
around the rotor disc. For instance; the target of a two
blade rotor are typically seen at 12:00 and 6:00 o’clock (as
determined by location of interrupters). If the oscillator is
set to double the blade rate, the taigets will also be seen at
3:00 and 9:00 o’clock.

C — This is a free-running oscillator, and is used as a
tachometer for speed (rpm) measuring. All external
signals are disconnected, and the STROBEX flashes only
in response to its internal oscillator. Flash rate is
adjustable from 100 to 1,000 rpm (flashes-per-minute).

D — This is also a free-running oscillator, and is used for
tail rotor tracking as well as speed measuring. Since there
is no MAGNETIC PICKUP mounted on the tail rotor, the
flash rate of the free-running oscillator is adjusted to
double, or four times, the rotor rate (for a two-blade tail
rotor), so the single grip target appears as a stopped image
of two or four. Then, by viewing the rotor disc edge-on
from the cabin door, reflective tip targets can be seen
superimposed for a judgment of track. Flash rate from
1,000 to 10,000 RPM.

E — This is a locking oscillator, like B, but operates at
higher rates, and is used for viewing the track of airplane
propellers. Requires a MAGNETIC PICKUP input pulse.

206900-563-3

Figure 5-85. Balancer and STROBEX Description (Sheet 3)
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e. Accelerometers, accelerometer bracket, and
cable. Accelerometers sense the vibration induced by
rotors, shafts, fans, bearings, gears, etc.

f. Tip targets are mounted, one on each main
rotor blade tip; used for viewing main rotor track.

g. VIBREX tester is used for functional test of the
VIBREX 4591 system.

h. STROBEX blade tracker is used for tracking
both main and tail rotors, and for measuring clock
angle when balancing tail rotors.

i. Gram scale is used for weighing balance
weights.

j. Carrying case is utilized for storing all the
equipment.

k. interrupters, two are mounted on the rotating
swashplate of the main rotor, 180 degrees apart.
Each time an interrupter passes the MAGNETIC
PICKUP, an electrical pulse is generated in the pickup.
These pulses cause the STROBEX to flash twice-per-
revolutiom to illuminate reflective targets on the blade
tips for visual tracking.

l. One of the interrupters is double, delivering a
double pulse from the MAGNETIC PICKUP, once-per-
revolution. This serves as the needed one-per-
revolution phase reference signal for the PHAZOR
section of the BALANCER.

m. The BALANCER/PHAZOR unit measures
amplitude and phase, or clock angle, of the vibration
induced by rotors and other components that are out-
of-balance or track.

5-257. General Notes.

Do not plug the VIBREX 4591 into 110-
volt power. The instruments may be
damaged. Do not set BALANCER RPM
TUNE dial below 100. The circuits are
unstable and the readings useless.

a. There are two basics which MUST be
understood and mastered to utilize the system
effectively:

(1) Tuning of the BALANCER bandpass filter.
This procedure is spelled out in detail and takes but
little practice. Follow the instructions carefully.

(2) A good grasp of the charts. It is important to
know the direction in which the move line should go
in response to a certain change on the rotor. The
Move Line is the line connecting the data points
before and after a change on the rotor. Only then can
it be determined whether the chart is matched to the
helicopter being worked. Chart examples are given,
with explanations.

b. It is normal operation for the clock angle to
become uncertain and erratic as balance is improved.
A “jittery” clock angle is generally an indication of a
good balance.

c. When the BALANCER is first plugged in (or
power applied), the meter will deflect to full scale for
a few seconds. This is normal, and the meter is
protected so no damage results.

d. Do not change the connector on the
BALANCER DC cable. Use dc adapter No. 3140-9
which is a foot-long cable with a connector atone end
to mate with the BALANCER connector, and a
connector at the other end to mate to the helicopter.

e. When tracking rotor blades, look directly over
top of STROBEX when viewing retro-reflective
targets. Those who are sitting or standing to the side
of the user will see the targets very dimly, or not at all,
because the reflected light returns to the source
and not to the observer to the side.

f. A RULE-OF-THUMB: As long as a good clock
angle can be measured in the PHAZOR, or with the
STROBEX, the balance or track can, and should, be
made better. When balance is perfected to the
point where the clock angle becomes too unsteady
or erratic, it can no longer be determined where to
put the weight, and the job must be considered
complete.

g. It may not be possible to achieve a satisfactory
ride over a wide speed and load range due to
differences in rotor blade characteristics. These
differences in flight characteristics are usually
revealed when working track with the vertical
accelerometer.
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h. Focus of the flash tube in its parabolic reflector
is essential. Periodically shine the light on a wall 10
to 20 feet distant and check for a bright spot 1 to 2
feet in diameter. If this is not seen, focus in
accordance with instructions in TM 55-4920-243-
15.

(1) “IPS” or maximum velocity as the object
passes through the center of its vibratory motion.
Knowing frequency, or rpm, this can be related to
displacement (roils) or G force (G) as follows:

D (roils, peak-to-peak) = “IPS” x 19,000
RPM

G (peak) = “IPS” x RPM
3686

(2) When the filter is properly tuned, there
should be no change in either clock angle or “IPS”
when the VERIFY TUNE button is pushed. The
accelerometer is sensitive only along its cylindrical
axis. If shaken radially, it will have little or no output.

5-258. Track and Balance Charts.

a. The charts are the computers that are used to
plot the measurement of vibration (clock angle and
amplitude) obtained from the BALANCER/PHAZOR
(The STROBEX is used to measure clock angle in the
case of tail rotors.) The main rotor charts tell the
weight or sweep required to balance the main rotor,
pitch link, or tab required to track it. Tail rotor charts
show amount and location of weight needed to
balance.

b. A different chart is provided for each rotor of
each helicopter type. A chart (figure 5-86) consists of:

(1) A clock face (12 radial lines) representing
clock angle, or location of the vibration.

(2) A set of 10 concentric circles representing
“IPS”, or amplitude of vibration, drawn over the clock
face, with zero at the center and 1.0 “IPS” at the
outside.

(3) A graph over the clock face and “IPS”
circles, whose axis are geometrically related to
the points at which rotor changes (weight, sweep,
pitch link, or tab) can be made.

c.
line

The intersection of “IPS” circle and clock angle
defines a point on the charts. From this point,

lines to the axes of the graph show amount and
location of change or adjustment to accomplish track
or balance. The objective is to reduce the vibration to
the lowest possible level, or the center of the chart.
Clock angle is not important, except as a means of
getting there (it tells where to make the change). Low
“IPS” (vibration) level is the only important
consideration.

5 - 2 5 9 .  M A I N R O T O R C H A R T
E X A M P L E S  A N D  C O R R E C T I O N S .

NOTE

Take balance readings only when blades
are in-track.

5-260. Reading
(Figure 5-87).

A Main Rotor Balance Chart

a. Assume a reading of 10:00 o’clock and and 0.6
“IPS”,

b. Plot this on the chart, labeling it point No. 1.
Sketch lines to the two axes on the chart.

c. The chart calls for about 60 grams in the
BLANK BLADE BOLT, and for sweeping the TARGET
blade aft about 1 point (1/12th turn),

d. The first move should involve only one change.
Weight should be selected, because it is further from
the zero line and calls for the greater change.

e. If the move were perfect, the next reading
should be at 12:00o’clock and about 0.3 “IPS”. Label
this point No. 2.

f. Now, a change of 1 point aft on the TARGET
blade should reduce the lateral vibration to near zero,
Label this point No. 3,

NOTE

Observe that when weight is added to a
blade, the Move Line should be parallel to
the weight arrow along the edge of the
chart. If sweep is changed, the Move Line
should be parallel to sweep axis arrows.
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Figure 5-86. A Main Rotor Balance Chart
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Figure 5-87. Reading a Main Rotor Balance Chart
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NOTE

It can be seen that if weight were
subtracted from the TARGET blade, it
would have exactly the same effect as
weight addition to the BLANK. The blade
bolts should always be checked, and
weight subtracted whenever possible.

5-261. Working With A Helicopter That Does Not
Match the Chart (Incorrect Clock Angle) (Figure
5-88). It is very seldom that a chart needs to be
corrected, but an explanation of its simplicity is
important. The dynamic response (vibration
characteristics) of one helicopter of a given type may
not be exactly the same as another. This can cause
the vibration of the airframe to occur at a different
time (or different phase) in response to a given pitch
link or weight change. Thus, the helicopter does not
match the chart. It is easy to correct the chart. The
process is described here:

a. Assume the same reading of 10:00 o’clock and
0.6 “IPS”. Label it point No. 1.

b. Make the same 60 gram weight addition to the
BLANK blade, as indicated.

c. This time, however, assume the next reading is
12:00 o’clock and 0.6 IPS. Label it No. 2.

NOTE

The Move Line between points 1 and 2
correctly shows a change in sweep
(although the amount is not quite
correct). The problem, though, is that if
the points are traced back to the sweep
axis, a change is indicated there, too.
T H I S  C A N N O T  B E  C O R R E C T .
BECAUSE NO CHANGE WAS MADE
TO SWEEP.

d. Thus, clock angle corrector No. 3597 must be
used to make the chart “match” the helicopter as
follows:

NOTE

It is not necessary to be concerned about
the length of the Move Line because it is
quite obvious that too great a change will
cause too long a Move Line, etc.
DIRECTION of the Move Line is the
big concern.

(1) Place eyelet A of Clock Angle corrector on
the first reading.

(2) Rotate the body of corrector so line A-O lies
in the direction move line should have gone (parallel
to the weight arrow along the edge of the chart).

(3) Swing index A-B in the direction the move
line did go.

(4) Read the required correction to the clock
angle on the chart, and assign new numbers to the
clock. In this case, it says to subtract one hour.

(5) Replot points No. 1 and No. 2, on the
renumbered clock. Label the new points No. 1 a and
No. 2a.

NOTE

Observe that the new move line No. 1a
and No. 2a, is now parallel to the arrow
associated with weight change.

(6) It can be seen that only 30 grams should
have been added, and that 1-3/4 points of sweep will
be required instead of the 1 originally called for.

(7) Try both changes at once and see if point No.
3a is right.

NOTE

Make all subsequent plots on the
corrected clock. If there are questions
about the validity of the corrected clock,
make a substantial change to one blade
only. Then, verify that the move line, as a
result of that change, is correct (paralIel
to the arrow associated with the blade
change).

If subsequent moves are erratic and
inconsistent (appearing to require a
different clock angle correction each
time), the trouble is probably due to
faulty rotor bearings, linkages, dampers,
etc. Look for the problem.

5-179



TM 55-1520-228-23-1

5 - 2 6 2 .  R E A D I N G  T H E  T A I L  R O T O R
CHART (F IGURE 5-89) .

NOTE

The OH-58 must be fitted with balance
wheel; Bell Part Number 206-011-716-
1 (NSN 1615-00-482-2539). This is a
wheel with 12 holes for addition and
subtraction of bolts, nuts, and washers
for balance weight changes. Some of the
older OH-58 models may not yet have
this wheel.

The tail rotor chart is used in the same manner as the
main rotor charts. Assume a first reading of 2:00
o’clock and 0.6 “IPS”. The amount of weight required
(9 grams) is read directly from the gram scale on the
chart. The location is determined from the sketch at
the left of the chart. Do not confuse the hole numbers
with the clock face. Notice that the number 12 hole is
opposite the TARGET and the numbers are
counterclockwise. In this example, the weight is
added to hole No. 2 (about the 4:00 o’clock location
when viewed relative to the TARGET).

NOTE

Since the balance wheel is screwed on as
a jamnut, its angular position is random.
in other words, its number 6 and 12
holes may not line up with the spanwise
axis of the rotor. Weight must be added
to the closest hole to the indicated
location.

5-263. Correction of the Tail Rotor Charts.

a. Correction of Amount of Weight. If the move
line is longer or shorter than the distance from the
first (previous) reading to the center of the chart, less
or more weight should be used.

b. Correction of Weight Location. Moving the
weight to the next hole clockwise rotates the move
line one hour counterclockwise. Therefore, if the
move line passes to the left of the center such that the
angle from the center to the first point to the second
point forms an angle of 30° (one hour), the weight

should be moved to the next hole counterclockwise
(to hole No. 3 from No. 2). If the move line misses to
the right of center, the weight should be moved
clockwise (to hole No. 1 from No. 2). If the included
angle is 1/2 hour (150), the weight should be divided
between the chosen hole and the next one (CW or
Ccw)

5 - 2 6 4 .  U S I N G  T H E  V I B R E X  4 5 9 1 .

In order to use the VIBREX 4591, the helicopter must
be fitted as follows:

NOTE

The semirigid rotor system of the OH-58
allows balancing of both main and tail
rotors. This can be accomplished
on-the-ground, so rigging for both
should be done at the same time.
Readings for both may then be taken
on the same ground run of the ship,
sav ing t ime and engine  s tar ts .
However, t h e y  c a n  b e  w o r k e d
separately if desired.

Both rotors are balanced based on
ground runs only. After balancing, the
ship is flown and the main rotor is
tracked, Based on visual in-flight track
observations with the Strobex, the
determination is made as to whether to
make track adjustments with trim-tab or
with pitch link. Final adjustment is made
using vertical one-per-rev “IPS”, and
clock angle vibration measurements
(from an Accelerometer on the console)
using the BALANCER.

5 - 2 6 5 .  M A I N  R O T O R .

5-266. Necessary Equipment.

Quantity Equipment Needed

1 
1

Balancer/Phazor
Strobex Tracker

Model
Number

177M-6A
135M-11
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Quantity

1

Equipment Needed

Gram Scale
Magnetic Pickup Cable
Magnetic Pickup
Magnetic Pickup Bracket
interrupter
Accelerometers
Accelerometer Cable
Accelerometer Cables
Accelerometer Brackets
Accelerometer Bracket
Tip Target Tape
Reflective Targets
DC Extension Cable
M/R Balance Chart
M/R Tracking Chart
T/R Balance Chart
Checklist

Model
Number

47
3319-2
3030
3159
3380
4177B
4296-1
4296-2
3382
3383
4270
3300
3529
3411
3875
3438
4300A

Denotes equipment physically mounted to the
helicopter. installation and removal should be double
checked.

NOTE

This list should be checked prior to and
after balancing to ensure that the proper
equipment is on hand before proceeding
and that all equipment is removed upon
completion.

5-267. Attach MAGNETIC PICKUP (Figures
5-90 and 5-91).

Attach MAGNETIC PICKUP Bracket No.

a. Remove front of “doghouse”
transmission.

3159.

in front of

b. Place MAGNETIC PICKUP bracket No. 3159
over left front pitch horn of the fixed swashplate,
from the top, with the 1/4-28 inch studs pointing
down. -

c. Place bar No. 3160 on studs, from the bottom,
and secure the 1/4-28 inch self-locking nuts. Snug
the nuts, but do not tighten so much that it bends
the bar. Use new nuts as required.

d. Screw a nut on the MAGNETIC PICKUP. Screw
the pickup into the bracket from the bottom, until the
end is flush with top of the bracket. Adjust pickup and
tighten jamnut later.

5-268. Install Interrupters (Figure 5-90 and
5-91).

a. Rotate head so red blade is at 3: 00 o’clock(right
side of ship).

b. Install the double interrupter No. 3380-1 in the
drain hole in the web of the rotating swashplate that
is pointing forward. Insert the 8-32 inch stud from
the bottom, with the two vanes pointing down, and
oriented radially. Place No. 8 self-locking nut on top
and tighten.

NOTE

When the red blade is turned forward, the
double interrupter will be over the
MAGNETIC PICKUP. This becomes the
TARGET blade.

c. Turn the red blade to 9:00 o’clock. Install the
single interrupter No. 3380-2 in the other drain hole.

The vane of the single Interrupter must
lead (arrive over the MAGETIC PICKUP
before the supporting screw). If the tip
targets appear a couple of feet apart, it is
probably because the SINGLE interrupter
is backwards.

5-269. Adjust MAGNETIC PICKUP Gap.

a. Turn rotor so an interrupter is over the
MAGNETIC PICKUP. Using a feeler gage, adjust the
pickup to a gap of 0.060 ±0.010 inch clearance.

b. Turn rotor so the other interrupter is over the
pickup and check that its gap is the same 0.060
± 0.010 inch clearance.

c. Tighten jamnut.
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Figure 5-88. Reading a Main Rotor Balance Chart with an Incorrect Clock Angle
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Figure 5-89. Reading the Tail Rotor Charts
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Figure 5-91. Single Interrupter Installation
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NOTE

If, after installation is complete and ship
is turned up, the targets, as illuminated
by the STROBEX, appear too far apart,
the SINGLE interrupter may be bent to
adjust the positions of the images. They
should be within a couple of inches.

5-270. Attach Accelerometer.

a. Remove nut from stud on upper left of
transmission, just below collective scissors, and
attach bracket No. 3383.

NOTE

If the collective is raised, there is room
to use a socket on this nut.

b. Secure accelerometer No. 4177B to this
bracket with its sensitive axis at right angles to ship
and connector to the left (9:00 o’clock). (Not radial to
mast, )

NOTE

This main rotor accelerometer may be
attached by placing bracket No. 3383
over stud on top of existing nut. Then,
run another nut to clamp bracket
between the two nuts. This way the first
nut need not be removed.

5-271. Connect MAGNETIC PICKUP Cable and
Accelerometer Cable.

a. Feed MAGNETIC PICKUP and accelerometer
cables through hinged door at left, between front
cowl and engine access door.

b. Connect cable No. 3319-2 to MAGNETIC
PICKUP and cable No. 4296-2 to accelerometer.
Close hinged door, pinching cables to secure them.
Leave sufficient service loop such that cables will be
slack but not loose. Be sure there is enough slack to
al low complete and free movement of the
swashplate.

The ship will be flown with these
brackets and cables attached. Move the
controls through all possible positions
while turning the head, by hand. Make
sure there is not interference, and no
binding of cables, nor slack in cables that
could possibly be caught in moving or
rotating parts of the helicopter. Pay
particular attention to swashplates; tie
as required.

5-272. Attach Tip Targets. Place self-adhesive
reflective tip targets No. 4270 under each blade tip
(figure 5-92). Clean the area where the targets are to
be attached with a non-oily solvent.

NOTE

Tip target brackets that extend down
from the blade tip may be used. The OH-
58 uses part number 3428-2. Remove
screw in tip-cap, install bracket, and
tighten screw.

5 - 2 7 3 .  E Q U I P  T A I L  R O T O R .

NOTE

OH-58 tail rotors are balanced by adding
a bolt, nut, and washers as required to
one of 12 holes in the balance wheel (Bell
P/N 206-011-716-1, NSN 1615-00-
482-2539) on the tail rotor shaft. If the
ship is not fitted with this balance wheel,
it must be added.

5-274. Mount Accelerometer (Figure 5-93).
Remove nut from top stud of tail rotor gearbox flange,
and mount accelerometer bracket No. 3382. Mount
accelerometer No. 4177B to bracket with its
connector up.

5-275. Connect Accelerometer Cable (Figure
5-93). Connect cable No. 4296-2 to accelerometer
No. 4177B, and wind cable forward round tailboom.
Give it about 3 turns, bringing the last over the
horizontal stabilizer and then to the left rear of the
ship, 15 or 20 feet to the side of the tail rotor.
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Figure 5-92. Tip Targets Installation
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Figure 5-93. Accelerometer and Reflective Target Installation
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b. Plug main rotor accelerometer cable No.
4296-2 into CHANNEL A accelerometer receptacle.

Keep cable snug around tailboom but do c. Plug tail rotor accelerometer cable No. 4296-2

not tighten enough to pull cable out of into CHANNEL B accelerometer receptacle.

cannon plug.

CAUTION
NOTE

Pass cable between tailboom and
driveshaft, taking care that it cannot foul
in shaft or couplings.

5-276. Apply Targets (Figure 5-93).

a. At the grip of one blade only, apply a
retroreflective target strip No. 3300, so it can be seen
from the side of the rotor disc. (This becomes the
TARGET blade.)

b. The tail rotor has fixed pitch links, so there is
no track adjustment possible, and no need to track it.
if, for any reason, it is desired to check track, apply
targets as follows:

(1) Apply a target along the chord of one tip (to
be viewed edge-on), and on the opposite tip apply one

Coil all four cables as required to remove
slack. Tape or tie them together at about
their midpoint, so the cables from the
cabin area will prevent the tail rotor cable
from being drawn into the tail rotor.
Arrange cables so instruments can be
moved between tail rotor observation
location and cabin door for viewing
track.

5 - 2 7 9 .  B A L A N C E  R O T O R S .

5-280. Check Tail Rotor Track.

a. There is no provision to adjust the tail rotor
track of the OH-58, because of the fixed pitch links. It
can be checked easily, if desired, as follows:

across the chord.
(1) Set STROBEX 135M-11 MODE switch to D.

(2) Since the blade tips are thin, it may be
necessary to slit a target into a narrow strip. (2) Set RPM dial (FLASH RATE) to 510.

Ensure that targets are centered in the
exact same position on each tail rotor
blade tip or an incorrect track reading will
be seen.

5-277. Connect Cables. Plug dc extension cable
No. 3529 directly into the outlet in the overhead
panel. Route this cable 15 or 20 feet to the side of the
tail rotor (left rear of ship). Place BALANCER at the left
rear of ship, and connect dc extension cable.

5-278. Connect MAGNETIC PICKUP and
Accelerometer Cables.

a. Plug MAGNETIC PICKUP cable No. 3319-2 into
CHANNEL A MAGNETIC PICKUP receptacle.

NOTE

Switching the STROBEX, as described,
activates its internal oscillator and
disconnects any external commands (as
from BALANCER, accelerometer, etc.).

b. Run helicopter at 100%, flat pitch, center
pedals, head into wind, on the ground.

c. Stand at the side of the tail rotor and observe
the two images of the single grip target. Fine tune
RPM dial so the two targets are STOPPED.

d. Move, with BALANCER and STROBEX, to cabin
door. (Drag the cables.) Look aft at edge of rotor disc to
view the superimposed tip targets, and judge track
(left-to-right relation).
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e.
stop

NOTE

If the horizontal bar appears above or
below the vertical it indicates that the
targets were not placed an equal
distance aft of the leading edge of the
blade. This is not important, if the
difference is only an inch or two; the
important observation is the left-to-
right relation of the vertical to horizontal
bars.

Fine adjustment of RPM knob will position and
targets as desired. Keep ship running and

proceed to check ground track of main rotor.

NOTE

While you are at the cabin door, it is easy
to check main rotor track.

5-281. Take Tail Rotor Balance Readings. Return
to position 15 or 20 feet to left of tail rotor (left-rear of
ship),

a. Switch BALANCER Function switch to
CHANNEL B and adjust BALANCERtotail rotor rate of
2550 RPM (RPM TUNE dial to 255 and RPM Range
switch to X 10).

b. Set STROBEX 135 M-11 MODE switch to
position A.

c. Direct STROBEX at tail rotor disc, and observe
the Clock Angle of the retro-reflective target on the
grip. The observer must hold the light as near as
possible in front of his eyes to see the target brightly.

d. Press VERIFY TUNE button, and adjust RPM
TUNE dial, while button is pushed, to return target to
angle observed before button was pushed. Release
button, observe angle, push button and adjust RPM
TUNE dial again to match new unpushed angle.
Repeat until there is no change whether button is
pushed or released. Adjust RPM TUNE dial only while
VERIFY TUNE button is pushed.

e. Read Clock Angle with button released, and
“IPS” WITHOUT STROBEX FLASHING. Record in
section A of tail rotor balance chart.

NOTE

If reading is off scale, press SCALE 2
button and read second scale.

f. Leave ship running, move instruments to left
cabin door and proceed to track main rotor.

NOTE

When the collective is fully down, the
helicopter will probably have a severe
bounce, and readings will be unsteady
and erratic. Pull enough collective to
eliminate the bounce and steady the
readings.

5-282. Check Track of Main Rotor (From Cabin
Door). Switch BALANCER FUNCTION switch to
TRACK,

a. Switch STROBEX 135 M-11 as follows:

(1) MODE switch to A, in
which case oscillator is inoperative, Light is
and setting of the RPM dial has no in low
effect and is unimportant. Targets intensity
will be seen at the head of the ship mode.
(track location).

(2) MODE switch to B and
RPM dial to about 210. This allows
viewing of targets at the head of the
ship. Setting RPM dial to about
560 also allows viewing the blades at intensity
the side of the ship for viewing mode.
advancing and retreating blades (track
location).

b.

Oscillator MUST be set in MODE A or B
except for tail rotor track.

From near the cabin, direct the STROBEX
tracker to the blade tip path at the front of the ship.
Sweep up-and-down and in azimuth in a W pattern to
find the tip targets. Observe and note the track on the
main rotor balance chart.

NOTE

Pull enough pitch to avoid ground
bounce.

c. Perfect track is evidenced by a cross, and the
vertical relation of the horizontal bar to the vertical
bar indicates the obvious.
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CAUTION

After each pitch link adjustment, care-
fully check thread engagement using the
dimensions shown on figure 5-52.

NOTE

If one target appears too far to the right or
left of the other (more than a couple of
inches), note which one is which direc-
tion. Shut the ship down and bend the
vertical fin of the SINGLE interrupter in
the direction necessary to align targets.
Bending the interrupter tab 1/10 Inch will
move the target about 3 inches, so it does
not take much.

All ground-run track adjustments should
be made with pitch link only. Do not work
tabs until after intflight observations. One
full turn of the link equals one half inch of
track.

If Initial track adjustments must be large
(1 inch or so) it is often best to turn rod-
end rather than the pitch-link barrel. Bar-
rel adjustment slow. If track looks okay,
keep ship running and proceed as fol-
lows. lf not, shutdown and adjust

5-283. Take Main Rotor Balance Readings.

a. Return instruments to the tail rotor (initial) loca-
tion. Run ship at 100%, flat pitch, center controls. Head
into wind.

b. Switch BALANCER FUNCTION switch to CHAN-
NEL A (main rotor), INTERRUPTER LOGIC switch to
DOUBLE and MAGNETIC PICKUP switch to COM-
MON.

c. Set BALANCER for main rotor RPM to 354 on
RPM TUNE dial and X 1 on RPM Range switch.

NOTE

Pull enough pitch to avoid ground bounce.

d. Press TEST button on PHAZOR and look for the
12:00 and 600 o’clock fights. Until this display is seen
with TEST button depressed, the PHAZOR is not ready.
If this pattern cannot be seen, check the double and
single Interrupters and MAGNETIC PICKUP gap.

e. Release TEST button and observe clock angle of
lighted tight in the ring-of-lights.

f. Push VERIFY TUNE button, and adjust RPM TUNE
dial while button is pushed, to return light to angle
observed before button was pushed. Release, observe
angle, push, and adjust again to match new unpushed
angle. Repeat until there is no change whether button is
pushed or released.

g. Read clock angle and “IPS” with button released,
and record in Data Section of main rotor balance chart.

5-284. Make Required Changes and Check Results.

a. Shut ship down and make necessary changes as
indicated on the balance charts (main and tail rotors).

CAUTION

Make only one change, for the first move.
This makes It easier to check the correct-
ness of the chart.

b. Run ship again and repeat readings, and record in
Data Section of balance charts.

c. Repeat until “IPS” readings are 0.2 “IPS” or less.

5-285. INFLIGHT TRACK MAIN ROTOR.

5-286. Equip The Ship.

a. Remove accelerometer and cable from tail rotor
area.

b. Place instruments in the cabin within easy reach
of the copilot seat, bringing the cables in the left rear
door. Close door in cables, pulling exposed section
tight. Remove dc extension cable and plug BALANCER
directly into dc receptacle on the overhead.
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c. Check that both main rotor cables (MAGNETIC
PICKUP and accelerometer) are dressed safely for flight.

d. Secure an accelerometer (from tail rotor) to the
console under a convenient screw head. It must be
attached to a rigid part of the structure, and its connec-
tor MUST POINT DOWN. (Use bracket No. 3382.) Plug
this accelerometer into BALANCER CHANNEL B.

CAUTION

angle, push, and adjust again to match new unpushed
angle. Repeat until there is not change whether button
is pushed or released. After tuning, record clock angle
and “IPS" at 100 knots in the spaces provided on inflight
tracking chart.

g. Land the ship, plot the 100 knots (or highest speed
reached) reading on tracking chart, at the intersection
of clock angle line and “IPS" circle. (Use B vertical
accelerometer for inflight track.)

Accelerometer will be removed from tail
rotor area before flight.

NOTE

A third accelerometer and cable can be
secured to the console at the time of the
initial setup, if desired.

5-287. Fly The Helicopter.

NOTE

Fly the OH-58 at 60 and 100 knots.

a. Switch BALANCER FUNCTION switch to TRACK.
(Everything else the same.)

b. The 135M-11 STROBEX may be used in position
A or B.

c. Now, fly the ship and sketch, in the spaces pro-
vided on tracking chart, the track observed at 60 and
100 knots. (Do not exceed a reasonable airspeed for
the conditions of track, density, altitude, load, etc.)

d. Then, at each of the above airspeeds, switch BAL-
ANCER FUNCTION switch to B (vertical accelerom-
eter). Press TEST button and look for 12:00 and 6:00
o’clock lights.

e. Release TEST button and observe clock angle of
lighted light in ring-of-lights.

f. Push VERIFY TUNE button, and adjust RPM TUNE
dial while button is pushed, to return light to angle
observed before button was pushed. Release, observe

CAUTION

Track changes affect balance! Check and
record balance readings (Channel A) prior
to each flight, in space provided. Correct
balance as required.

5-288. Correct Track.

a. If the blades are seen to spread as airspeed is
increased (the tip targets show substantially more verti-
cal separation at 100 knots than at 60) use trim-tab. If
the blades are out-of-track about the same amount at
all airspeeds, use pitch link.

Knots

60 100

This calls for TAB change.

This calls for PITCH LINK change.

CAUTION

Use as little tab as possible. Maximum
trim tab adjustment per trim tab is not to
exceed seven degrees up or down. Ex-
cessive tab tends to wash out, and may
deteriorate the ride in letdown or other
conditions of loading (gross weight), etc.

b. Fly the ship again and check results. Repeat if
required to reduce B readings (vertical one-per-rev) to
0.2 “IPS" or less. Check all airspeeds.
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NOTE

Trim tab and pitch link changes generate
a move line in approximately the same
direction Tab is much more airspeed-sen-
sitive, but the direction is about the same.

THERE IS NO CONTROL THAT WILL RE-
LIABLY CAUSE THE MOVE LINE TOGO
PERPENDICUAR TO THIS. An exception
might be worn or loose control linkage
(pitch link rod-ends, etc.), which seem to
have this effect to some extent.

If this reeve line does not go through the
center of the chart, but rather goes tan-
gent to some “IPS” circle (i.e., 3 “IPS”),
that is the lowest vertical vibration level
attainabls. If that level is not acceptable,
it suggests that the mismatch of blades is
such that they cannot be made to fly to-
gather satisfactorily. Of course, all rem-
edies should be exhausted before this
conclusion is reached, but failure of the
move line to go through the center of the
clock is a strong indiction of mismatch.

When unbalancing condition exists, the
rotor blade should be inspected for dam-
age and conditions that would effect its
flight characteristics. If no deficiencies
are detected and accessibility is avail-
able, main rotor blades should be matched
with blades of similar tracking/balancing
characteristics.

5-289. Two-Per-Rev.

a. Vertical two-per-rev can also be measured from
the accelerometer mounted vertically on the console.
Simply set the RPM TUNE dial to 706, and RANGE
switch to X 1.

(1) The vertical two-per-rev is unaffected by track
or balance.

(2) Above 100 or 110 knots, the vertical two-per-
rev gets rather heavy.

(3) Vertical two-per-rev varies greatly from heli-
copter to helicopter.

(4) When the one-per-rev is reduced, vertical two-
per-rev becomes more noticeable.

b. It is well recognized that a low frequency masks
the feel of a high frequency vibration.

c. Table 5-4 is a tabulation of one- and two-per-rev
readings. A considerable variation from these figures
can be expected, especially at higher airspeeds, since
these numbers are the average of readings from more
than a dozen OH-58 helicopters.

d. Two-per-rev work is largely black magic, but it is
effected by:

(1)

(2)

(3)

Swashplate pivot sleeve.

Transmission mount bearing.

Landing gear crosstubes.

5-280. Troubleshooting.

a. If, after balancing and tracking both rotors other
vibrations are felt, the VIBREX 4591 system may be
used for troubleshooting.

Table 5-4. One- and Two-Per Rev Readings.
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b. The source of other vibrations may be
determined by securing an accelerometer in the area
of noticed disturbance. Then, by tuning the RPM
TUNE dial through the range of interest until the
“IPS” meter peaks, the RPM (frequency) of the
disturbance can usually be determined. (Do the final
peaking of the meter with the VERIFY TUNE button
pushed.) This is generally the same as, or
harmonically related to, the source (forcing function)
of the vibration.

c. The accelerometer can often be hand-held with
good results while searching with the RPM TUNE dial.
Use care to select hard points where the vibration will
not be damped (suppressed). Avoid sheet metal panels,
etc.

d. To facilitate determination of the offending
component, the following operating rpms are printed.
Components of the different models may turn at
different rpms than those shown here. Refer to the
helicopter manual for your particular model.

e. The VIBREX Tester, model 11, provides a
complete and simple functional test and calibration of
the entire VIBREX 4591 System. Use of the Tester will
identify most problems that are likely to occur with
the VIBREX (table 5-5).

OH-58A OH-58C
Operating Operating

Assembly RPM RPM

Main rotor
Main rotor two-per-rev
Main rotor six-per-rev
TaiI rotor
Tail rotor two-per-rev
Tail rotor driveshaft
Oil cooler fan (transmission)
Engine to transmission shaft
Oil pump (transmission)
Hydraulic pump
Tachometer generator
(transmission)
Sungear (transmission)
Planetary (transmission)
N2 turbine wheel
Torque meter shaft pad
Power turbine governor pad
N2 turbine pinion
Driveshaft pad
N2 tachometer generator

354
708

2124
2623
5246
6173
6173
6173
4344
4344

4344
1648
1001

36010
10288
4309
5191
6173
4309

354
708

2124
2623
5246
6173
6173
6173
4344
4344

4344
1648
1001

34158
10288
4309
5191
6173
4309

Table 5-5. Troubleshooting the VIBREX 4591 System with the VIBREX Tester, Model 11

SYMPTOMS PROBABLE CAUSE CURE

No lights in BALANCER/ Dc polarity wrong. Check polarity (pin B is hot +, pin
PHAZOR. A is ground).

Breaker, to circuit in use, is not Turn breaker on.
turned on.

Unsteady tail rotor
when balancing.

image Oscillator not in position A.

Vibration level is very low.

STROBEX must be in A,
when balancing tail rotor.

When vibration level is low, clock
angle is uncertain. Jittery image
is indicator of good balance.

5-194



TM 55-1520-228-23-1

Table 5-5. Troubleshooting the VIBREX 4691 System with the VIBREX Tester, Model 11 (Cont)

SYMPTOMS PROBABLE CAUSE CURE

Cannot see targets. STROBEX out of focus. Remove rear panel and adjust
focus.

Reflective targets worn or dirty. Replace, and avoid handling
reflective surface. Replace as
necessary.

Flash tube cracked (weak blue Replace flash tube.
flash).

Not aiming STROBEX Look directly over top of
correctly and/or not in-line STROBEX, and search in a W
with light source. pattern along the tip path.

STROBEX and/or BAIANCER Check settings.
switched to wrong position.

Protective varnish or coating Coating kills reflective properties
over reflector material. of exposed bead material. Do not

coat!

Targets appear scattered STROBEX oscillator ON. Check oscillator switch. MUST be
when tracking main rotor. in A or B.

Interrupter assembly bent. Straighten or replace interrupter.

Do not get TEST pattern MAGNETIC PICKUP gap
in PHAZOR when TEST too large.
button is pushed.

Faulty MAGNETIC PICKUP
cable or MAGNETIC
PICKUP.

INTERRUPTER LOGIC switch
set incorrectly.

Polarity of MAGNETIC PICKUP
incorrect.

MAGNETIC PICKUP cable
plugged into MAGNETIC
PICKUP backwards (wrong
polarity).

RPM RANGE switch set
to wrong range.

Close gap between magnetic
pickup and interrupter.

Check and repair or replace as
required. MAGNETIC PICKUP
should read about 1000 ohms.

Must be set to DOUBLE.

Pulse should first go negative, then
sharply positive where Phazor
triggers, then go negative to zero.

Check that indexing key is
correctly lined up. It is not easy,
but connector can be plugged in
backwards.

Set RPM RANGE to
x1.
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Table 5-5. Troubleshooting the VIBREX 4591 System with the VIBREX Tester, Model 11

SYMPTOMS PROBABLE CAUSE CURE

Meaningless PHAZOR Normal. PHAZOR is NOT used for
light pattern when working tail rotor work, so don’t
tail rotors. worry about it.

“IPS” and clock angle Mechanical components on rotor Correct or replace faulty
readings not repeatable, i.e., are faulty. Bearings, dampers, components.
restoring weights to original rod-ends, etc., should all be
condition does not give same checked.
readings.

False reading on When the BALANCER RPM DO NOT USE BALANCER WITH
BALANCER “IPS” meter. TUNE dial is set below 100 RPM TUNE DIAL SET BELOW 100.

(on any RPM RANGE) the circuitry
is unstable and causes false readings
on the “IPS” meter.

5-291. Alternate Procedure for Tracking Main NOTE
Rotor Hub and Blade Assembly.

Tracking procedures for tail rotor hub
Premaintenance Requirements for Main Rotor and blade assembly are not applicable.

Hub and Blade Assembly
NOTE

Condition Requirements
The need to track main rotor blades will

Model

Part No. or Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A and OH-58C

All

(T14) (T15) (T29)

Tracking light

None

Two

(C51 ) (C96)

None

be indicated by a 1:1 vertical vibration.
1:1 vertical vibrations are airspeed
sensitive. For direction in determining
and correcting main rotor vibrations,
refer to the following test.

a. Position rotor blade trim tabs to ZERO
degrees, hereafter referred to as trail position. Use
tab bending tool (T14) and tab gage (T15).

NOTE

The trim tab gage shall be installed on the
outboard edge of the trim tab. Readings
are taken facing outboard toward the
blade tip.

b. Install target assemblies, tool (T29), one on
lower surface of each blade with reflectors pointing
toward rotor hub, Use aft screws of tip balance weight
support installation. Refer to figure 5-94.

The flag method of tracking
used on OH-58 helicopters.
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d. Plug tracking light into receptacle located in aft
section of overhead console.

e. Operate helicopter at 70 to 75% N2 rpm.

f. Sight the tracking light from inside the rotor
disc on the target assembly refIectors. If the reflection
does not make one line, adjust the main rotor blades
as follows:

NOTE

Record all changes made in pitch links.
The pitch link tubes incorporate national
coarse threads in one clevis and national
fine threads in the other. This feature
permits precision length adjustments of
the pitch link without disconnecting
either clevis fitting. Use the pitch link
tube as a turnbuckle.

(1) Shorten the pitch link attached to the pitch
horn of the high blade. Use one full turn on the link to
each one-half inch out of track.

Do not exceed the maximum dimensions
shown in figure 5-52. Autorotation is
effected by changes in pitch link
settings. Do not increase or decrease
length of both pitch links during the
tracking procedures.

(2) After track adjustments are complete on
assembly P/N 206-010-360-3, apply corrosion
preventive compound (C51) to the threads of the
upper clevis (1, figure 5-52), lower clevis (6), and to
the ends of the tube (3). Torque jamnuts (2 and 5) to
150 TO 200 INCH-POUNDS and Iockwire (C96) nut
(2), apply corrosion preventive compound (C51) to the
top surfaces of nuts (2 and 5). Lockwire required at
only one end.

g. After rotor has been placed in track by
adjustment of the pitch Iink on the high blade, operate
the hel icopter at  1 0 3 %  ~ , 1 0 0 % .  q N 2
rpm. Apply sufficient collective control to make
helicopter light on skids. Maintain 103% q ,
100% q N2 rpm and track rotor blades. This is
a reference track only. Do not make any tab
adjustments at this time.

NOTE

The ground track is a starting point only
and does not mean that the rotor is in the
best flight configuration.

h. At a stabilized hover, observe the in or out-of-
track tip path plane for 1:1 vertical reference. Also
observe the possible bounce in the center line of the
cockpit area. Corrective action not required at this
time.

i. Check the 1:1 lateral vibration level at high and
low beep on the governor actuator. If the amplitude of
the lateral is worse at 103%  , 100%  N2
rpm, the lateral is probably from spanwise balance. If
it is worse at 100% q , 97% q N2 rpm, the
lateral is probably caused by chordwise balance
problems.

j. Accelerate into forward flight. If a vertical is
present (visual out-of-track of tip path plane and/or a
bounce in the center line of the cockpit) and does not
increase in hardness as airspeed is gained, note the
speed where the vertical comes in and enter an
autorotative descent at the idle rpm.

k. The vertical hardness should be more
noticeable in letdown. If so, correct by rolling the
low blade up two flats as indicated by the high-speed
ground-track. If vertical is worse after repeating
above step, zero the roll and go down two flats more
on the same blade. Continue rolling on whichever
blade offers the best vertical level and until the
vertical is as smooth as is possible in letdown and
flight.

NOTE

Excessive rolling (2 flats or more) can
induce chordwise lateral vibrations, so
check at IGE hover to determine if
lateral level has changed. Correct if
required.

l. If the vertical vibration level increases with
airspeed, note the vertical speed when the vibration
comes in and tab the low blade up, using tab tool (T14)
and gage (T15) as indicated by the high speed ground
track. One degree of tab will change the vertical
threshold about 13 to 17 knots. Excessive tab could
increase high-speed two-per-rev vibration levels
about 100 knots, so a medium between high-speed
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Figure 5-94.

1 /rev and 2/rev levels may have to
Recheck the letdown vertical level.

NOTE

Main Rotor Blade Tracking Target Installation

be accepted.

Maximum trim tab adjustment per trim
tab is not to exceed seven degrees up or
down.

m. Recheck the lateral vibration in OGE hover at
high and low beep settings and smooth out any
remaining lateral vibration by using the methods
outlined in paragraphs 5-6 and 5-9.

n. Recheck letdown for vibrations if much sweep
is necessary, as it can induce a roll vertical in descent.

o. Recheck IGE hover, forward flight, letdown,
OGE hover with power and low-gross weight for
overall vibration level being satisfactory.

p. Recheck boost off forces and autorotation
rpm. It is recommended that autorotation rpm be
checked at  low gross weights. Determine
autorotation rpm at 55 KIAS: autorotation should be
93% with minimum safe fuel load, one pilot (150
pounds) and with collective full down. Autorotation
rpm should be 105% maximum gross weight,
Recheck boost-off forces and autorotation rpm, Refer
to TM-55-1520-228-MTF.

q. If required, correct autorotation rpm as follows:

Do not exceed the maximum dimension
shown in figure 5-52. After tracking
adjustments are complete torque nuts
and Iockwire per paragraph 5-291, step
f. (2) or (3).
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(1) If autorotation rpm is low, decrease Iength
of both pitch links (figure 5-52) an equal amount.

(2) If autorotation rpm is high, increase both
pitch links (figure 5-52) an equal amount.

(3) Test f ly  hel icopter to conf i rm that
autorotation rpm is set correctly. (One full turn on the
fine thread clevis equals 7 to 12 rpm; the course
threads slightly more.) If adjustment is required,
adjust both pitch links an equal amount using the
pitch link tube as a turnbuckle.

Do not exceed the maximum dimensions
shown in figure 5-52. Autorotation is

effected by changes in pitch link
settings. Do not increase or decrease
length of both links during tracking
procedures,

(4) Torque pressure should be monitored at
103% q , 100% R N2 for 22 to 28 psi q ,
23% to 29% q torque for safe autorotational rpm
range.

r. If helicopter is rejected due to an abnormal
vibration level start over or change one or both blades.

s. If helicopter is acceptable vibration wise,
remove reflectors from blade tips and return
helicopter to flight configuration.
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CHAPTER 6

DRIVE TRAIN SYSTEM

6-1. DRIVE TRAIN SYSTEM.

6-2. Description — Drive Train System. This
system includes transmission, freewheeling drive
unit, freewheeling to transmission driveshaft, oil
cooler fan and driveshaft, tail rotor driveshafts,
bearing hangers, and tail rotor gearbox. (See figure
6-1.) (See figure 6-25 for fail rotor driveshafts
after completion of MWO 55-1 520-228-50-25.)

6-3. Troubleshooting — Drive Train. Below is a
brief summary of drive train troubles which may be
encountered in performing maintenance. Conditions
and possible causes listed have been limited to those
reasonably probable (though not necessarily frequent
in normal service) which could become known
through pilot reports or by inspection methods
applicable in maintenance, and which could be
subject to some evaluation at this level, although final
corrective action by a higher level might be required
in some instances. Conditions involving obvious
major damage are omitted, as are those caused by
accident or an unusual chain of events which would
require information in addition to that available in
troubleshooting section and in maintenance
instructions for systems and components of the drive
train.

a. In transmission troubleshooting, observe the
following:

(1) Low oil level will not cause a low oil
pressure indication, provided sump contains enough
oil to cover pump inlet. Oil temperature might rise,
however. Overfilling, above standard oil level, may
cause low pressure indication due to foaming of the
oil caused by excessive churning by the gears.

(2) Effects of an oil leak will depend on its
location in system and rate of leakage. An external
leak can eventually allow sump to be pumped dry,
causing failure of transmission. While oil remains to
supply pump, the pressure relief valve would tend to
maintain normal system pressures, compensating for
leakage. This applies especially to leaks located
between pump and relief valve. Leaks occurring

beyond relief valve could cause some indication of
low oil pressure. Leakage to interior of transmission,
while not affecting oil level, could starve lubrication
areas beyond the leak and might affect indicated oil
pressure and temperature.

(3) Cumulative clogging of oil filter screens will
not be shown by a gradual drop of indicated oil
pressure as it may on some other aircraft oil systems.
Pressure relief valve would maintain normal pressure
even if filter screens become so clogged as to force oil
flow through filter bypass valve.

b. For main driveshaft troubleshooting, apply the
following:

(1) Trouble conditions of main driveshaft can
seldom be detected in operation, since there are no
reliable indications except possibly in an extreme
condition. “Suspected vibration” is only partially
accurate as a term for such conditions as dynamic
out-of-balance or faulty coupling action. Vibration
would result, as well as abnormal stresses and wear,
but would be absorbed in structure and pylon mounts
or effectively masked by normal vibrations of the
helicopter, providing no distinct indication to pilot.

(2) Dr ivesha f t  t roub le  ind ica t ions  a re ,
therefore, usually those revealed by careful
inspection.

(3) Principle causes of driveshaft trouble are
faulty installation procedure and improper lubrication
of spherical tooth couplings.

c. For tail rotor drive system troubleshooting,
apply same principles as for main driveshaft.

NOTE

Before using table 6-1, ensure all normal
operat ional c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 6-1, notify the next
higher Ievel of maintenance.
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Table 6-1. Troubleshooting — Drive Train

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Low oil pressure on caution panel or pressure gage, but not on both.

STEP 1. Check for faulty caution panel. Refer to paragraph 9-147 q or 9-150 q

Replace faulty caution panel. Return faulty panel to depot maintenance.

STEP 2. Check for faulty pressure gage. Refer to paragraph 8-282 q or 8-291 q

Replace faulty pressure gage. Refer to paragraph 8-290.

STEP 3. Check electrical circuit for faulty wiring. Refer to paragraph 9-147   and 9-150 

Repair faulty electrical wiring.

STEP 4. Check for faulty pressure indicator or transmitter. Refer to paragraphs 8-285, 8-286, 8-287,
8-294, 8-295, and 8-296. q

Replace faulty pressure indicator or transmitter. Refer to paragraphs 8-288, 8-289, 8-290,
0-297, 8-298, and 8-299.

2. Low oil pressure on both caution panel and pressure gage

STEP

STEP

STEP

1. Check pressure relief valve for adjustment or malfunction. Refer to paragraph 6-273.

Adjust pressure relief valve. Refer to paragraph 6-273.

Replace pressure relief valve. Refer to paragraph 6-276.

2. Check for leakage and for restriction between pressure relief valve and transmitter.

Repair oil line or clean oil line to remove restriction as required.

3. Check for faulty oil pump. Refer to paragraph 6-229.

Replace faulty oil pump. Refer to paragraph 6-231.

3. No oil pressure with normal oil level in sump.

STEP 1. Check for faulty gage or transmitter. Refer to paragraph 8-291 q

Replace faulty gage or transmitter. Refer to paragraph 8-298.

STEP 2. Check electrical circuits for faulty wiring. Refer to paragraph 8-298

Repair faulty electrical wiring.

6-2
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Table 6-1. Troubleshooting — Drive Train (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 3. Check for faulty oil pump. Refer to paragraphs 6-229 and 6-231.

Replace transmission or replete oil pump only if not damaged internally and oil system not
contaminated with metal particles.

STEP 4. Check for faulty pressure indicator or transmitter. Refer to paragraphs 8-285, 8-286, 8-287,
8-294, 8-295, and 8-296. q

Replace faulty pressure indicator or transmitter. Refer to paragraphs 8-288, 8-289, 8-290,
8-297, 8-298, and 8-299.

4. No oil pressure — check reveals no oil supply in transmission sump.

STEP 1. Check system to determine cause of oil loss.

Special inspection required, refer to page 1-62.

5. High oil pressure.

STEP 1. Check for faulty gage or faulty transmitter. Refer to paragraph 8-280.

Replace faulty gage or faulty transmitter.

STEP 2. Check electrical circuit for faulty wiring,

Repair faulty electrical wiring,

STEP 3. Check pressure relief valve for adjustment or malfunction. Refer to paragraph 6-273,

Adjust pressure relief valve. Refer to paragraph 6-273,

Replace pressure relief valve. Refer to paragraph 6-276.

STEP 4. Check for faulty pressure indicator or transmitter. Refer to paragraphs 8-285, 8-286, 8-287,
8-294, 8-295, and 8-296. q

Replace faulty pressure indicator or transmitter. Refer to paragraphs 8-288, 8-289, 8-290,
8-297, 8-298, and 8-299.
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Table 6-1. Troubleshooting - Drive Train (Cont.)

CONDITION
TEST OR INSPECTION

CORRECTIVE ACTION

6. High oil temperature on caution panel or gage but not both.

STEP 1. Check for faulty caution panel or temperature switch. Refer to paragraph 9-154.

Replace caution panel. Return faulty panel to depot maintenance.

Replace faulty temperature switch. Refer to paragraphs 9-156 and 9-158.

STEP 2. Check electrical circuits for faulty wiring.

Repair faulty wiring.

STEP 3. Check area around transmission for obstructed air flow.

Clean cowl opening and sump area.

STEP 4. Check oil cooler for obstructed air passage.

Clean cooler core air passage.

STEP 5. Check oil cooler for internal oil passages. Refer to paragraph 6-256.

Replace cooler If Internally dogged. Refer to paragraph 6-257.

Flush oil lines.

Check transmission filters, pump screen magnetic plug. Refer to paragraph 6-251 and 6-289.

Step 6. Check oil cooler for thermostatic valve malfunction.

Replace oil cooler. Refer to paragraph 6-257.

Step 7. Check for dogged transmission oil jets.

Clean or replace jets. Refer to paragraph 6-284 and 6-73.

Replace transmission If Internally damaged. Refer to paragraph 6-73.

Step 8. Check transmission magnetic plug and filters for evidence of seized bearings or other internal failure.

Replace transmission and oil cooler. Flush external oil lines. Refer to paragraphs 6-73 and 6-257.

6-4  Change 24
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Table 6-1. Troubleshooting — Drive Train (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 7. Check for oil leaks in cooler or oil lines which could cause the thermo bypass valve to operate and
bypass cooler. Refer to paragraphs 6-256 and 2-291.

Repair or replace emergency bypass valve. Refer to paragraph 6-237,

Replace oil cooler or oil lines. Refer to paragraphs 6-255, 6-267 or 6-291,

8. Oil caution light on.

STEP 1. Check caution light circuit for short or faulty wiring

Repair electrical circuit as necessary. Refer to paragraph 9-147 q or 9-150 

STEP 2. Check for low oil level in sump.

Service transmission with oil. Refer to paragraph 1-10.

STEP 3. Check oil cooler and lines for leaks.

Repair leaks as necessary,

TRANSMISSION

1. Metal chips found on magnetic sump plug or pump screen. Refer to paragraphs 6-289 and 6-290.

STEP 1. Internal transmission failure of gears or bearings.

Replace transmission. Refer to paragraph 6-71 and 6-73.

Replace oil cooler and flush piping. Drain and refill with oil. Refer to paragraph 6-257,

2. Excessive pylon motion (approx. 1/2/rev.)

STEP 1. Pylon mounts worn or installed wrong,

Repair or replace mounts. Refer to paragraphs 2-296 and 2-298.

STEP 2. Loose bearings in pylon link assembly. Refer to paragraph 2-284.

Replace or repair link assemblies. Refer to paragraph 2-287 and 2-288.

3. Water in transmission.

STEP 1. Water in drain lines.

Clear obstructions from lines. Disconnect lines and purge with compressed air.

Change 24  6-5
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Table 6-1. Troubleshooting — Drive Train (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

POWER TRAIN SYSTEM

1. Main rotor not moving when gas producer (N1) speed reaches 30%.

STEP 1. Main rotor tiedown not removed.

Remove tiedowns.

STEP 2. Binding or coking of power turbine (N2) engine.

Shut down engine. Repeat start procedure. If no rotation after third attempt, refer to TM
55-2840-231-24 q , TM 55-2840-241-24 q .

FREEWHEELING UNIT

1. Metal chips on magnetic plug.

STEP 1. Inspect for evidence of internal failure.

Replace freewheeling unit.

MAIN DRIVESHAFT:

1.

2.

3.

Grease leakage.

STEP 1. Cut or torn preformed packing or boot.

Replace packing or boot. (Assemble with care.) Refer to paragraph 6-17.

Abnormal coupling wear.

STEP 1. Faulty lubrication or wrong lubricant.

Clean and lubricate adapter, or replace

Lubricant breakdown in forward adapter.

Refer to paragraph 6-13.

driveshaft. Refer to paragraphs 6-14 and 6-15.

STEP 1. Misalignment or wrong lubricant. Refer to paragraph 6-14 and 6-15.

Replace driveshaft and associated parts as required. Refer to paragraph 6-13 and 6-15.
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Table 6-1. Troubleshooting – Drive Train (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

4. Suspected vibration.

STEP 1. Loose engine adapter.

Replace adapter and any worn associated parts. Refer to paragraph 6-14.

STEP 2. Main driveshaft improperly assembled.

Disassemble. Inspect and assemble properly. Refer to paragraph 6-11.

TAIL ROTOR DRIVE SYSTEM

1. Suspected vibration.

STEP 1. Worn hanger bearings or couplings. Refer to paragraph 6-127.

Replace hanger assembly.

STEP 2. Misaligned driveshaft hangers. Refer to paragraph 6-127.

Align hangers properly. Refer to paragraph 6-127.

STEP 3. Driveshafts improperly installed.

Check installation. Refer to paragraph 6-118 or 6-166.

2. Binding or roughness when manually checked. Refer to paragraph 6-115.

STEP 1. Dry or faulty bearing. Refer to paragraph 6-115.

Isolate faulty hanger, bearing or collar by disconnecting shafts. Replace hanger, bearing or collar
as required. Refer to paragraph 6-116.

STEP 2. Defective gearbox.

Check gearbox, replace defective unit, Refer to paragraphs 6-183 and 6-187, or 6-203 and
6-205.
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Table 6-1. Troubleshooting – Drive Train (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

3. Metal chips on gearbox chip detector. Refer to paragraph 6-195.

STEP 1. Internal failure of gears or bearings.

Replace gearbox. Refer to paragraphs 6-185 and 6-187 or 6-203 and 6-205.

STEP 2. Faulty wiring or faulty electric chip detector.

Repair electrical circuits as necessary. Check wiring for continuity and grounding. Repair faulty
wiring or replace electric chip detector. Refer to paragraphs 6-194 and 6-196 or 6-219 and
6-221.

4. Oil leakage at gearbox.

STEP

STEP

1. Faulty seals or packings.

Replace seals. Replace output seals, Refer to paragraph 6-188 or 6-207 through 6-210. Replace
input seals. Refer to paragraph 6-189 or 6-212 through 6-214.

2. Cracked gearbox housing.

Replace gearbox if cracks are found. Refer to paragraph 6-185 and 6-187 or 6-203 and 6-205.

6 - 4 . Meta l  Par t ic les  Contaminat ion —
Transmission, Freewheeling Unit and Tail Rotor
Gearbox. Metal particles found in or on oil filters,
screens or chip detector plugs may indicate failure of
an internal part of the component. The presence of
metal particles, however, is not necessarily an
indication that the component is no longer
serviceable. The quantity, source, form, and type of
metal found, together with the service history of the
part icular component,  must be taken into
consideration. The time accumulated since the
component was new or overhauled, previous failures
and the type of operation are important factors in
determining the further serviceability of the unit. The
particles found may be steel, silver, aluminum,
magnesium, copper (bronze) or phenolic in various

shapes and quantities. For a detailed explanation of
the action made necessary by the presence of each of
the possible types of particles in the component, refer
to table 6-2.

When any particles found are readily
identified as fragments of parts, such as
gears, nuts, bearings, snap-rings,
Iockwire, etc, replace contaminated
transmission assembly with its oil cooler,
contaminated freewheeling unit, or
contaminated tail rotor assembly.
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Table 6-2. Metal Particles Contamination

KIND OF
METAL QUANTITY AND/OR SIZE ACTION REQUIRED NOTES

Steel Fuzz, fine, hair-like particles None Result of normal wear.
May have exaggerated
appearance because of
oil

Particles in splinter or
granular form

Perform serviceability check Usually indicates
failure

Replace component if necessary

Perform serviceability
check

Thin flakes not exceeding
0.0156 inch in thickness
and 0.0625 inch in length.
Quantity not to exceed 10
flakes

Small quantity may not
indicate bearing failure

More than 10 flakes not
exceeding 0.0156 inch
in diameter and 0.2500
inch in length

Perform serviceability check Usually indicates failure.
May be bearing in one
of the accessory quills

Replace component if necessary

Perform serviceability check May be result of use
of these materials as

Aluminum Particles in granular form
or or like miniature lathe

Magnesium turnings. mallets or drifts during
assemblyReplace component if necessary

Perform inspection for
source

Phenolic Result of the use of
mallets and drifts during
assembly of bearing
retainer

Copper Particles in granular form
(Bronze)

Disassemble component, as
required, to determine
extent of damage

May indicate excessive
wear of bearing cages
as result of bearing
failure

Replace component if necessary

Small amount in flake form Perform serviceability check Result of normal wear

Silver Small amount of silver flakes Perform serviceability check Result of normal wear

Silver flakes with other
metals

Perform serviceability check
Replace component if necessary

May be result of
internal failure

6-10
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6-5. Identification of Metal Particles.

a. A visual inspection of color and hardness will
occasionally suffice to identify the particles. When
visual inspection does not positively identify the
particle, the kind of particle present may be
determined by few simple tests.

b. Equipment to perform tests includes a
permanent magnet,  sodium chlor ide, and
concentrated nitric acid. Check each as follows:

(1) STEEL. Isolate steel particles with
permanent magnet.

(2) SILVER. Identify silver by dissolving a
particle in a solution of 50% by volume nitric acid. It
may be necessary to warm the solution. Add a few
drops of 5% by weight sodium chloride solution. A
white precipitate identifies silver.

(3) ALUMINUM. Determine aluminum particles
by their reaction to hydrochloric acid. When a particle
of aluminum is dropped into hydrochloric (muriatic)
acid, it will fizz with a rapid emission of bubbles. The
particles will gradually disintegrate and form a black
residue.

(2) Clean chip detector and oil pump inlet
screen, and inspect and discard oil filter.

Note condition of packings, seals, and
gaskets before reinstallation of units.
Replace if damaged.

(3) Install chip detector, oil pump inlet screen,
and new oil filter element.

(4) Service transmission with proper oil. Refer
to paragraph 1-10.

(5) Ground-run helicopter for one hour. Drain
oil into a clean container and inspect for chips.
Inspect chip detector and filter for chips. If the number
of particles has increased, or if any particles are found
which may be visually identified as chips or flakes
from a bearing or gear, replace the transmission and
oil cooler. If the number of particles has decreased
and only minute particles are found, continue the
transmission and oil cooler in service.

b. The following procedure should be employed
if any doubt exists as to the serviceability of the
90-degree tail rotor gearbox.

NOTE
(1) Drain gearbox.

Magnesium and aluminum react
similarly in hydrochloric acid. When in
doubt, drop particle into nitric acid.
Aluminum does not react noticeably in
nitric acid.

(4) COPPER OR BRONZE AND MAGNESIUM.
Differentiate copper or bronze and magnesium by
their respective reactions to nitric acid. When a
particle of copper or bronze is dropped into nitric acid,
it forms a bright green cloud in the acid. When a
particle of magnesium is dropped into nitric acid, it
fizzes with a rapid emission of bubbles. Phenolic and
aluminum do not react noticeably to nitric acid.

6-6. Serviceability Check.

a. The following procedure should be employed if
any doubt exists as to the serviceability of the
transmission after finding metal particles in the oil.

(1) Drain transmission, oil cooler, and
connecting lines.

(2) Flush gearbox with clean oil (C103).
Inspect oil for chips.

Note condition
gaskets before

NOTE

of packings, seals, and
reinstallation of units.

Replace if damaged.

(3) Clean chip detector and reinstall with drain
plug.

(4) Service gearbox with proper oil (C103).

(5) Ground-run helicopter for one hour. Drain
oil into a clean container and inspect for chips.
Inspect chip detector for chips. If the number of
particles has increased, or if any particles are found
which may be visually identified as chips or flakes
from a bearing or gear, replace gearbox. If the number
of particles has decreased and only minute particles
are found, continue the gearbox in service.

6-11



 TM 55-1520-228-23

 6-12           Change 30

SECTION I. MAIN DRIVESHAFT

6-7. MAIN DRIVESHAFT.

6-8. Description — Main Driveshaft. A main drive-
shaft is installed between the freewheeling coupling on
the engine and the adapter flange on the transmission
input quill. The two main driveshaft configurations are as
follows:

a. Main driveshaft (16, figure 6-2, sheet 1) P/N
206-040-100-13 has spherical gear type flexible cou-
plings at each end to permit angular and axial deflec-
tions. A spring in each coupling assists centering of shaft
during operation. Lubrication is required.

b. Main driveshaft (26, figure 6-2, sheet 2) P/N
206-040-371-111 consists of a center shaft with flexible
couplings at each end. The couplings have several rec-
tangular metal frames that flex to permit angular and
axial deflection. A hub on the end adapter permits limited
operation if a flexframe or bolt fails. No lubrication is
required.

6-9. Inspection — Main Driveshaft (Installed).

Premaintenance Requirements for
Main Driveshaft

Condition Requirements

Model OH-58A and OH-58C

Part No. or Serial No. All

Special Tools None

Test Equipment Fluorescent Penetrant In-
spection Unit
Magnetic Particle Inspec-
tion Unit

Support Equipment None

Minimum Personnel
Required

Two

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

a. Inspect main driveshaft (16, figure 6-2, sheet
1) P/N 206-040-100-13 for the following:

(1) Loose, missing, or damaged installation
hardware.

(2) Grease leakage. If found, remove and in-
spect.

(3) Cracks, scratches, nicks, dents, and corro-
sion. Refer to paragraph 6-13, step 6-13a. for limits.

b. Inspect main driveshaft (26, figure 6-2, sheet
2) P/N 206-040-371-111 for the following:

NOTE

Inspect flex element fasteners visually
and by finger pressure only. Evidence of
looseness or turning the fasteners by
wrench or any other means is cause for
replacement of the assembly. Slippage
marks are applied by the manufacturer.
These may be reapplied if there is no evi-
dence of tampering or relative motion.

(1) Loose, missing, or damaged installation
hardware.

(2) Cracks, scratches, nicks, dents, and corro-
sion. Refer to paragraph 6-13 step b, for limits.

6-10. Removal — Main Driveshaft.

a. Remove main driveshaft P/N 206-040-100-13.

(1) Remove transmission fairing and open en-
gine cowling to gain access to main driveshaft (16, figure
6-2, sheet 1). Refer to paragraph 2-39 A  or 2-40 C .

(2) From right side of helicopter remove two
screws (6) necessary to remove driveshaft cover (8) and
cone assembly (18).

(3) Remove eleven screws (14) securing dri-
veshaft door (5) to aft side of forward firewall (15).
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If main driwshaft is being removed to
facilitate maintenance on another com-
ponent, lubrication of the assembly is not
necessary. Compress couplings only
enough to release them from mating
adapter flange. If couplings are
compressed considerably more than
required to release them from mating
adapter flange, the main driveshaft
should be disassembled, inspected, and
relubricated.

(4) Remove four bolts (3), eight washers (2),
and four nuts (1) attaching forward driveshaft
coupling to input adapter on transmission.

(5) Remove four bolts (9), eight washers (10),
and four nuts (11) attaching aft driveshaft coupling to
freewheeling adapter flange.

(6) Push aft on forward coupling to compress
springs and obtain clearance between forward
driveshaft coupling and input adapter flange. Move
forward end of driveshaft outboard to clear input
adapter flange. Move driveshaft assembly aft passing
forward coupling through opening and remove from
helicopter.

6-12.1/(6-12.2 blank)
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Figure 6-2. Maim Driveshaft (Sheet 2)
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Figure 6-2. Main Driveshaft (Sheet 3)
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Figure 6-2. Main Driveshaft (Sheet 4)
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(7) If main driveshaft (16) does not require disas-
sembly, cut strips of cardboard or wood of sufficient
length to fit between the two couplings (10, figure 6-3).
Place material on main input shaft (16) and secure with
masking tape (C143). This will aid in preventing the
collapse of outer adapters.

b. Remove main driveshaft P/N 206-040-371-111.

NOTE

Access to the driveshaft for removal is
through the transmission cowling door
on the right side. Removal will be easier if
the transmission cowling is removed.
Tube referred to in par. (6) is the particle
seperator bleed air tube illustrated in fig-
ure 4-3.

(1) Open engine cowling to gain access to main
driveshaft (26, figure 6-2, sheet 2). Refer to paragraph
2-39 A or 2-40 C.

(2) Remove screws (24) and washers (23) from
main driveshaft cover assembly and gasket (25). Re-
move main driveshaft cover assembly and gasket (25)
from forward firewall (22).

(3) Remove screws (19) and washers (20) secur-
ing closure plate and gasket (21) to forward firewall
(22).

(4) Remove four nuts (34), eight washers (33),
and four bolts (31) connecting aft fitting of main driveshaft
(26) to freewheeling unit adapter (32).

(5) Remove four nuts (27), eight washers (28),
and four bolts (30) connecting forward fitting of main
driveshaft (26) to transmission input quill adapter (32).

(6) Remove tube extending from bottom of
centrisep to firewall mounted tee on forward side of
forward firewall (22).

(7) Fabricate work aid (35, figure 6-2, sheet 3) as
shown in figure 6-2, sheet 4.

(8) Install work aid (35, figure 6-2, sheet 3) by
positioning lugs of the two tightening screws over head
of flexframe nut (36) at aft end of main driveshaft (26).

(9) Place the two split-halves of work aid (35)
over main driveshaft (26) and attach tightening screws
with wing nuts.

CAUTION

Main driveshaft should be compressed
only to the extent necessary for removal
to avoid damage.

(10) Free main driveshaft (26) from freewheeling
unit adapter (32) and transmission input quill adapter
(29) by turning wing nuts of work aid (35) to compress
main driveshaft (26).

(11) Remove main driveshaft (26) and place on
suitable work surface.

(12) Remove work aid (35) from main driveshaft
(26).

6-11. Disassembly — Main Driveshaft P/N 206-040-
100-13.

a. Remove retaining ring (6, figure 6-3) from out-
board end of coupling (10).

b. Remove retainer ring (15) from inboard end of
coupling (10).

NOTE

After coupling and spur gear have been
run together, they should not be changed
from their original position to each other
or intermixed from transmission end or
freewheeling end of main input shaft. Be-
fore disassembly, index mark (paint or
felt tip marker) in such a manner that
marks will not be obliterated during main-
tenance. Do not use vibro-etch or stamp-
ing to mark parts.

c. Remove coupling (10) from driveshaft coupling
seal (13) and spur gear (12).

d. Remove shaft centering spring (9) from coupling
(10).

e. Remove grease retainer plate (8) with packing (7)
from outboard end of coupling (10).

Change 18 6-17
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Figure 6-3. Disassembly – Main Driveshaft
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f. Repeat steps b. through e. for disassembly of
coupling (10) on opposite end of main input shaft (16).

CAUTION

Do not scratch seal with tools or other
rough objects.

g. Remove three bolts (11), washers, (18), and nuts
(17) attaching spur gear (12) to flange on main input
shaft (16). Hold nut (17) with wrench to prevent nut from
turning with bolts and scoring shaft. Release of shaft
from spur gear will also release driveshaft coupling seal
(13) which is assembled on end of shaft.

h. Repeat above instructions for disassembly of cou-
pling assembly on other end of shaft.

6-12. Cleaning — Main Driveshaft.

a. Clean main driveshaft P/N 206-040-100-13.

CAUTION

Do not use solvent to clean main
driveshaft packings or seals.

(1) Clean all parts with clean wiping cloths damp-
ened with drycleaning solvent (C62).

(2) If necessary, blow dry ail parts with dry fil-
tered, compressed air before assembly.

b. Clean main driveshaft P/N 206-040-371-111.

(1) Clean all parts with clean wiping cloths damp-
ened with drycleaning solvent (C62).

(2) If necessary, blow dry all parts with dry, fil-
tered, compressed air before assembly.

6-13. Inspection — Main Driveshaft (Removed).

a. Inspect main driveshaft P/N 206-040-100-13.

(1) Visually inspect all parts for damage. Inspect
the surfaces of coupling (10, figure 6-3) and main input
shaft (16) for nicks and scratches. Maximum limits are
0.002 inch deep around entire circumference of 0.005
inch deep, axial or circumferential, but no longer than

one-quarter circumference. Dress out acceptable nicks
and scratches with sandpaper (C 125) as required. Ap-
ply epoxy polyamide primer (C116. 1) to repaired areas
or to all external surfaces including coupling mating
surfaces if rework is extensive. Inspect shaft centering
spring (9) for a minimum length of one inch with a
compression load of 14.5 to 15.5 pounds or a free
standing height of 1.900 (±0.100) inches.

(2) Inspect splines of spur gear (12) for chipped,
cracked, worn teeth or evidence of overheating. Inspect
spur gear for pitting and corrosion. Maximum corrosion
depth shall not exceed 0.002 inch. Chips must be
cleaned up within the limits of paragraph 6-13, step a.
Spur gear wear limits are listed in figure 6-4, sheet 1.

(3) Inspect seal grooves in each end of main
input shaft (16) and adjacent surfaces to determine that
they are not damaged or corroded and surfaces are
smooth. Inspect inside diameter of main input shaft for
corrosion and pitting. If inside diameter is corroded,
proceed as follows:

(a) Remove surface corrosion and pitting with
sandpaper (C125) or (C126). Sandpaper may be at-
tached to a rotary drill bit, or equivalent. Surface may
be wet polished using drycleaning solvent (C62). Hon-
ing is also an acceptable method for removal of corro-
sion and minor pitting.

(b) Inside diameter of main input shaft after
cleanup must not exceed 0.843 inch. If main input shaft
cannot be cleaned up within these limits, it must be
replaced.

NOTE

Inside diameter must be thoroughly
abraded, prior to treatment, to ensure
good adhesion.

(c) After removal of corrosion and pitting, thor-
oughly clean inside diameter with drycleaning solvent
(C62).

(d) Apply epoxy polyamide primer (C116) to
the inside diameter by flowing primer into bore while
rotating shaft. Place main input shaft in upright position
after ensuring complete coverage of inside diameter.
Allow to drain and dry. Second coat, after drying, is
required.

Change 18 6-19
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Figure 6-4. Damage Limits — Main Driveshaft (Sheet 1 of 2)
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TYPE OF DAMAGE

MECHANICAL

CORROSION

MAXIMUM AREA PER
FULL DEPTH REPAIR

NUMBER OF REPAIRS

EDGE DENTS, NICKS

NOTES:

0.001 In. before
and after repair

Surface. no pits

0.05 Sq. in.

One per leg

0.001 In.

MAXIMUM DAMAGE AND REPAIR DEPTH

0.005 In. before 0.005 In. before
and after repair and after repair

0.005 ht. before 0.005 In. before
and after repair and after repair

0.10 Sq. in. 0.26 Sq. in.

0.010 In. 0.010 In.

0.015 In. before
and after repair

0.010 ht. before
and after repair

0.25 Sq. in.

0.025 In.

1.
2.

No cracks ara permitted.
Repairs must be no lass than 1.000
inch apart.
Repairs not to be within 0.500 in.
of bolt hole.
Faying surfaces must be free of
any raised metal areas.

206040-476-2

Figure 6-4. Damage Limits — Main Driveshaft (Sheet 2)
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(4) Roll main input shaft (16) on a flat surface to
check for distortion. If main input shaft appears to be
distorted, verify by supporting main input shaft between
centers and check runout of flanges with a dial indica-
tor. Flange faces (Surfaces B, figure 6-4, sheet 1) to be
square within 0.001 inch total indicated reading (TIR).

(5) Inspect spline teeth of outer coupling in accor-
dance with figure 6-5. Position a metal straight edge
against the face of the tooth being inspected. Straight
edge must be of sufficient length to span entire tooth.
Insert a 0.006 inch wire gage (T47) into wear area to
determine the amount of wear. Maximum allowable
tooth wear is 0.006 inch. The coupling and its mating
spur gear may be reversed on the same end of the main
input shaft from which it was removed. This will change
the drive side of the coupling and spur gear to the coast
side, allowing longer use of the coupling assembly.
Couplings with wear in excess of 0.006 inch on both
sides of teeth shall be replaced. Visually inspect teeth
for cracks, chipping, or evidence of overheating. Chips
and nicks must be cleaned up within the limits of para-
graph 6-13, step a.

(6) As an aid to detect overheating in operation,
paint strips may be applied to the coupling (10, figure 6-
3) as follows:

(a) Clean outer surface of coupling (10) with
MEK (C107).

NOTE

Inadequate cleaning or contact with oil or
grease may cause discoloration and false
heat indication.

(b) Mask and spray two 1-inch wide strips
180 degrees apart lengthwise on the O.D. of the cou-
pling with zinc chromate primer (C118), or epoxy
polyamid primer (C116).

(7) If overheating of coupling (10) is suspected
because of external heat strip indicator or light internal
discoloration, examine the external cadmium plating for
signs of heat discoloration or blistering. If no external
indications are found, the coupling may be considered
acceptable.

(8) Limits for corrosion pitting are as follows:

(a) Corrosion on mating surfaces of main in-
put shaft (5, figure 6-4, sheet 1) and spur gear (3) must
be cleaned up within the limits shown. Scattered pitting
not exceeding 0.002 inch depth is permitted, provided
no more than five percent of the mating surface is
affected.

(b) Refer to paragraph 6-13, step a. (3)(b), for
main input shaft I.D. limits.

(c) Corrosion on spline tooth surfaces must
be cleaned up within the wear of paragraph 6-13, step
a.(5).

(d) For all other areas, corrosion must be
cleaned up within the damage limits of paragraph 6-13,
step a.(1).

NOTE

Replacement of missing or debonded
identification plates is not required. There
are normally two ID plates located mid-
point of the main input shaft, 180 degrees
apart. If these plates become debonded
or lost, it is not necessary to replace or
rebond them.

(9) Inspect driveshaft coupling seals (13, figure 6-
3) for condition and replace as necessary. If boot por-
tion of seal becomes detached from metal cone, it is not
cause for replacement. Boot may be rebonded to metal
cone by lightly sanding surfaces to be bonded with
sandpaper (C124) and cleaning the areas with MEK
(C107). Apply a bead of cement (C36) to flange of cone
and press in place on seal.

(10) Inspect grease retainer plate (8) for damage
limits and replace as necessary.

(a) Maximum mechanical damage is 0.010
inch.

(b) Maximum corrosion damage 0.030 inch
before cleanup.

(c) No mechanical damage is permitted in
packing seat.
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Figure 6-5. Spherical Outer Coupling Spline Teeth – Inspection

6-23



 TM 55-1520-228-23

 6-24           Change 30

(11) Inspect parts listed below and show in fig-
ure 6-3, using magnetic particle method (Code M) or
fluorescent penetrant method (Code F) if the accompa-
nying records and/or physical appearance of component
indicates that the component has been subjected to an
accident or incident outside the realm of normal usage.
Refer to TM 55-1500-335-23. No cracks allowed. If a
crack in any of the listed parts is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

ITEM NO. NOMENCLATURE CODE

8. Plate, Grease Retainer F

9. Spring, Shaft Centering M

10. Coupling M

12. Spur Gear M

16. Main Input Shaft M

(a) Inspect spring, shaft centering (9, fig-
ure 6-3) with circular field using 3/4 inch central conduc-
tor, magnetize at 500 amperes.

(b) Inspect coupling, outer (10, figure 6-3)
with circular field using 1 inch central conductor, magne-
tize at 1200 amperes.

(c) Inspect spur gear (12, figure 6-3) with
circular field using 1 inch central conductor, magnetize at
1500 amperes.

(d) Inspect shaft (16, figure 6-3) with circu-
lar field using 3/4 inch central conductor, magnetize at
1200 amperes. Inspect with longitudinal field at 6000
ampere-turns.

(12) Discard packings (7 and 14) and nuts (17).

b. Inspect main driveshaft P/N 206-040-371-111.

(1) Inspect main driveshaft to damage limits
shown in figure 6-4, sheet 2.

CAUTION

Main driveshaft assembly is not to be tak-
en apart, and fasteners are not to be dis-
turbed. Disassembly or disturbing fasten-
ers is cause for replacement.

NOTE
Minimize removal of protective coating
during repair. Repair must be within limits
shown.

(2) Repair by removing corrosion and damage
using abrasive pads (C154).

(3) Damage to protective coating (removal) of
base metal may be touched up with zinc chromate primer
(C118) and top coated with silver sermetel paint (C156).

NOTE
Areas left bare, smaller than damage lim-
its shown, will not corrode due to sacrifi-
cial properties of original protective coat-
ing.

6-14. Assembly — Main Driveshaft P/N
206-040-100-13.

a. Position retainer ring (15, figure 6-3) loosely
over main input shaft (16). It will be used later to retain
driveshaft coupling seal (13) in coupling (10).

b. Apply a light coating of grease (C79) to packing
(14) and install in groove on outer edge of driveshaft
coupling seal (13). Install rubber portion of driveshaft
coupling seal (13) in groove on main input shaft (16).

CAUTION

The main driveshaft has both lightening
holes and bolt holes. Ensure holes in spur
gear are aligned with the three smaller
holes in the driveshaft.

c. Secure spur gear (12) to main input shaft (16)
using three bolts (11), washers (18), under bolt heads
only, and nuts (17). Hold nuts (17) with wrench to prevent
turning and scoring shaft. Torque bolts (11) 50 TO 70
INCH POUNDS.

d. Apply a light coating of grease (1) (C79) to
packing (7) and install in groove of grease retainer plate
(8). Install grease retainer plate (8) in coupling (10) and
secure with retainer ring (6).

e. Repeat steps a. through d. on opposite end of
main input shaft (16).

f. Evenly distribute grease (C79) over spline
teeth of couplings (10) to a depth of 0.200 to 0.300 inch.
Refer to figure 6-3, detail A. Use work aid (figure 6-6) to
smooth grease (C79).

g. Place couplings on work bench with open end
up. Install shaft centering spring (9, figure 6-3) in the
depression of the grease retainer plate (8).

NOTE
Coupling and spur gear shall be indexed
together, but may be installed reversed as
a unit in the same position relative to
transmission or freewheeling unit from
which it was removed. Refer to previously
applied index marks.
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Figure 6-6. Work Aid For Coupling Grease Distribution
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CAUTION

Do not force spur gear into the coupling
any further than necessary to seat the
driveshaft coupling.

h. Install spur gear (12) into the coupling (10)
while supporting driveshaft coupling seal (13) to
ensure proper installation into coupling (10). When
driveshaft coupling seal (13) is properly seated, secure
with retainer ring (15).

i. Repeat step h. on opposite end of main input
shaft (16).

NOTE

If main driveshaft will not be immedi-
ately installed, cut strips of cardboard
or wood (or any other suitable work aid
that will not damage the assembly) of
sufficient length to fit between the
couplings. This work aid will prevent
the collapse of the couplings and sub-
sequent displacement of grease.

6-15. Installation — Main Driveshaft.

a. Install main driveshaft P/N 206-040-100-13.

(1) Move main driveshaft (16, figure 6-2,
sheet 1) forward, passing forward coupling through
opening in forward firewall (15). Place aft coupling on
freewheeling unit adapter flange and push aft on for-
ward coupling to compress springs. Move main drive-
shaft (16) inboard to position forward coupling on
transmission input quill adapter flange.

(2) Align forward coupling attachment bolt
holes and install four bolts (3), eight washers (2), and
four nuts (1). Using torque adapter (T4), torque nuts 50
TO 70 INCH-POUNDS.

NOTE

Install washers (2) and (10) under nuts
(1) and (11) as shown in figure 6-2. Do
not install washers under the head of
bolts, (3) and (9). Do not allow heads of
bolts (3) and (9) to rotate when tighten-
ing or torquing nuts. Ensure that hex
point of bolts do not contact coupling
surface.

(3) Align aft coupling attachment bolt holes
and install four bolts (9), eight washers (10), and four
nuts (11). Using torque adapter (T4), torque nuts 50
TO 70 INCH-POUNDS.

(4) Install driveshaft door (5) and gasket (4)
on aft side of forward firewall (15) with 11 screws (14).

WARNING

Both sections of driveshaft cover must
be installed prior to flight as it is part of
the forward firewall.

(5) Bond gaskets (7) to driveshaft cover (8)
with proseal 890 (C17) prior to installation of cone
assembly (18) to the driveshaft door (5).

(6) Ensure there is adequate clearance
between the lip of the driveshaft rover (8) and the main
driveshaft assembly (16). A maximum of 0.260 inch
may be filed from lip cover to ensure clearance.

(7)       Install driveshaft cover (8) on driveshaft
door (5) with two screws (6).

(8)   Install transmission fairing and engine
cowling. Refer to paragraph 2-39 or 2-40

b. Install main driveshaft P/N 206-040-371-111.

NOTE

Original firewall cover (8) and cone
assy. (18) cannot be used with drive
shaft 208-040-371-111. Remove 7 rivets
securing right side of cover (8) to door
(5). Position new cover (25) 205-062-
902-101 on aft side of door with flange
forward and locate rivets. Remove
cover, drill rivet holes, and dimple
upper rivet hole to clear dimple on door
(rivet in this location is flush to allow
door to fit on firewall). Install right side
of cover (25) on door with 6 rivets
MS20613-3C(3/32 Univ. head CRES) and
1 rivet MS20427M3 (3/32 flush Monel).
Remove Ieft half of cover assy. (8) from
firewall by removing 4 screws (24).
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(1) Install work aid (35, figure 6-2, sheet 3) by
positioning lugs of the two tightening screws over
head of flexframe nut (36) at aft end of main
driveshaft (26).

(2) Place the two split-halves of work aid (35)
over main driveshaft (26) and attach tightening
screws with wing nuts.

Main driveshaft should be compressed
only to the extent necessary for
installation to avoid damage.

(3) Compress main driveshaft (26) by turning
wing nuts of work aid (35).

(4) Install main driveshaft (26) between trans-
mission input quill adapter (29) and freewheeling
unit adapter (32).

NOTE

To facilitate future maintenance and
inspections, install main driveshaft so
the Serial No. is visible from the aft
side. Install main driveshaft through
door on right side of cowling or
remove transmission cowling.

6-26.1/(6-26.2 blank)
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(5) Line up bolt holes in aft fitting of main
driveshaft (26) with freewheeling unit adapter (32) bolt
holes.

NOTE
To aid In alignment, a bolt can be Installed
through driveshaft fittings, transmission
Input quill adapter, and freewheeling unit
adapter before work aid Is removed.

(6) Remove work aid (35) from main driveshaft
(26).

NOTE
Install washers under nuts as shown. Do not
Install washers under head of bolts.

(7) Install four bolts (31, figure 6-2, sheet 2)
through aft fitting of main driveshaft (26) and
freewheeling unit adapter (32). Install eight washers (33)
and four nuts (34). Torque nuts (34) 50 TO 70 INCH-
POUNDS.

NOTE
Install washers under nuts as shown. Do not
Install washers under head of bolts.

(8) Install four bolts (30) through forward fitting
of main driveshaft (26) and input quill adapter (29). Install
eight washers (28) and four nuts (27). Torque nuts (27)
50 TO 70 INCH-POUNDS.

WARNING

Both sections of driveshaft cover must be
installed prior to flight as It is part of the
forward firewall.

(9) Install driveshaft cover assembly and
gasket (25).

(a) Install closure plate and gasket (21) on aft
side of forward firewall (22). Secure closure plate and
gasket (21) with screws (19).

(b) Install new driveshaft cover (25) 206-062-
902-103 on left side of the forward firewall (22) and
secure with screws (24) and washers (23).

(10) Install tube extending from bottom of
centrisep to firewall mounted tee on forward side of
forward firewall (22).

(11) Close and secure engine cowling. Reinstall
transmission cowling if removed.

6-16. SEALS (MAIN DRIVESHAFT P/N 206-040-
100-13).

6-17. Description - Seals. Preformed spherical drive-
shaft coupling seals (13, figure 6-3), grease retainer
plate (8), and packing (7) are grease retaining
components of the flexible coupling (10) installed on
each end of the main driveshaft. Couplings are serviced
with grease (C79) as required in figure 6-3.

6-18. Inspection - Seals. Inspect seals for cuts, tears,
and general deterioration.

6-19. Removal - Seals. Refer to paragraph 6-11.

6-20. Repair/Replacement - Seals.

a. Replace seals as necessary with like
serviceable item.

b. Metal cone becoming detached from boot
of drive-shaft coupling seal (13, figure 6-3) is not cause
for replacement. Rebond with cement (C36).

6-21. Installation - Seals. Refer to paragraph 6-14.
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SECTION II. CLUTCHES

6-22. FREEWHEELING ASSEMBLY.

6-23. Description — Freewheeling Assembly. The
freewheeling unit is mounted on the engine gearbox and
its shaft is splined directly to the power take-off gear
shaft. Engine power is transmitted to the outer race of the
freewheeling assembly, then through the full-phasing
sprag elements of the unit which couples the outer race
to the inner race shaft. The inner shaft adapts to the
transmission driveshaft and the tail rotor driveshaft to
provide power to the main and tail rotors respectively.
During autorotation the main rotor drives the tail rotor
through the inner shaft while the sprag clutch provides a
disconnect to the outer race and hence the engine. The
freewheeling assembly is lubricated from the transmis-
sion lubrication system. Lubrication oil is metered
through an orifice fitting, through flexible hoses, to the aft
freewheeling assembly housing. After the oil has flowed
forward through the freewheeling shafts to the forward
housing, it is pumped, by centrifugal action of the outer
race, through a flexible return hose to the transmission
sump.

Premaintenance Requirements for
Maintenance of Freewheeling Assembly

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools (T32)

Test Equipment Eddy Current Inspection
Unit
Magnetic Particle 
Inspection Unit

Support Equipment Heat Lamp

Minimum Personnel
Required

Two

Consumable Materials (C6) (C51) (C55) (C59)
(C62) (C84) (C101)
(C103) (C118) New
Packings

Special Environmental
Conditions

None

References TM 1-1520-254-23

6-24. Inspection — Freewheeling Assembly
(Installed).

a. Inspect vent assembly, lubrication fittings,
seals, and hoses for leakage and security.

NOTE

Oil leakage at the aft bearing cap of the
freewheeling unit shall not exceed one
drop per minute and leakage at the for-
ward seal shall not exceed two drops per
minute.

b. Inspect housing for cracks and security of at-
tachment. No cracks allowed. If a crack in the freewheel-
ing assembly housing is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

6-25. Removal — Freewheeling Assembly.

a. Remove forward short tail rotor driveshaft. Re-
fer to paragraph 6-132.

b. Remove engine to transmission driveshaft.
Refer to paragraph 6-10.

c. Remove drain plug (1, figure 6-7) and drain oil
from freewheeling unit.

d. Disconnect input oil line from reducer (27) on
side of housing (7) on aft end of engine accessory gear-
box. Cap or plug openings.

e. Remove cotter pin (2), nut (3), and washer (4)
from aft end of freewheeling shaft. Hold front flange with
holding tool (T32).

f. Remove nuts (5) and washers (6) securing aft
bearing housing (7) to aft end of engine accessory gear-
case.

g. Remove tail rotor drive gear (8) and aft bearing
housing (7) together.

h. Remove stud nuts (11) and washers (12) se-
curing freewheeling forward bearing cap to freewheeling
case.

i. Tap aft end of shaft with plastic mallet to re-
move freewheeling assembly from housing.
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Figure 6-7. Freewheeling Assembly (Sheet 1 of 2)
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Figure 6-7. Freewheeling Assembly (Sheet 2)
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NOTE

The freewheeling shaft assembly (25) is
an assembly of components comprised
of freewheeling inner race shaft with
plug in forward end, forward bearing and
seal cap assembly, freewheeling outer
race shaft with bearings and clutch
assembly. This assembly is removed
from freewheeling housing and engine
accessory gearbox as a unit. Removal of
the freewheeling housing is not
recommended unless it is necessary for
engine gearbox seal replacement,
change of engine or inspection, repair or
replacement of the housing.

6-26. Cleaning — Freewheeling Assembly.

a. Clean all parts with drycleaning solvent (C62).
Dry with dry air.

b. Do not permit bearings to spin when drying
with compressed air.

6-27. Inspecction – Freewheeling Assembly.
Inspect the-freewheeling assembly after cleaning for
the following:

NOTE

Parts should be inspected immediately
after cleaning. Exercise care to avoid
getting fingerprints on bearing surfaces.

a. If freewheeling assembly has been subjected
to an overtorque or sudden stoppage, remove
assembly and refer to AVIM. If overtorque or sudden
stoppage has not occurred, proceed with inspection
procedures.

b. Check for mechanical damage to the external
surfaces of the assembly and housing.

c. Inspect parts for nicks and scratches. Dress out
minor nicks and scratches and apply protective
coating where required.

d. Check for free rotation of the input drive and
proper operation of the freewheeling clutch, turning
the unit by hand. If aft seal (37, figure 6-8) is leaking
replace seal and inspect bearings (33, figure 6-8) per
paragraph 6-27, step e.

a. Check bearing (33, figure 6-8) for flat or rough
spots by holding tail rotor drive gear (38) and rotate
housing (34) with bearing installed.

f. Visually inspect splines for wear, cracks, and
damage. When wear is indicated, refer to figure 6-9.

6-28. Disassembly — Freewheeling Assembly.
(AVIM)

a.  Remove retaining ring (1, figure 6-8) from end
of shaft (9). Remove vent valve housing (3) or plug (41)
(whichever is installed) with packing (2).

b. Rework vent valve housing (3) in accordance
with paragraph 6-31.

c. Apply heat lamp to rear area of outer race shaft
(25). When thoroughly heated, tap unit on aft end of
inner race shaft (9) on a block of wood to push shaft (9)
from cap (13) and outer race shaft (25).

d. Remove retaining ring (15) from outer race
shaft (25).

e. Remove packing (26) from outer race shaft (25).

f. Obtain a sleeve for use as a support to support
end of outer race shaft (25) while removing bearing
(16), guide ring (17), and clutch (18). The sleeve must
be of suitable diameter to support end of shaft with
I.D. of sleeve larger than O.D. of bearing and clutch.
Apply heat lamp to outer race shaft (25). When shaft is
thoroughly warm, hold support sleeve against outer
end of shaft and bounce sleeve and shaft on a block of
hardwood to remove bearing (16), guide ring (17), and
clutch (18).

g. Remove retaining ring (19) from outer race
shaft (25). Apply heat to shaft and bounce end of shaft
on a hardwood block to remove bearing (24).

h. Disassemble forward bearing and seal cap (13)
as follows:

(1) Remove packing (14) from cap (13).

(2) Remove retaining ring (10) from cap (13)
and remove seal (11).

(3) Apply heat to cap (13) and remove bearing
(12). Bearing should slide out with finger pressure.
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Figure 6-8. Freewheeling Assembly – Exploded View (Sheet 1 of 3)
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Figure 6-8. Freewheeling Assembly – Exploded View (Sheet 2)
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1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

    20.
21.
22.
23.
24.
25.

Retaining Ring
Packing
Valve Housing, Vent Assembly
Packing
Vent Valve
Valve Spring, Vent Assembly
Washer, Vent Assembly
Retaining Ring
Gearshaft
Retaining Ring
Seal
Bearing, Roller
Cap
Packing
Retaining Ring
Bearing, Roller
Guide Ring
Clutch Assembly, One Way
Retaining Ring
Drain Plug and Packing
Lubrication Fitting
Bolt and Packing
Union and Packing
Bearing, Ball
Gaershaft

26.
27.
28.

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

 41.
42.
43.
44.
45.
46.
47.
48.

Packing
Housing Bushing
Housing, Freewheeling
(206-040-236-5)
Housing, Freewheeling
(206-040-236-9)
Gasket
Shim
Retaining Ring
Bearing
Packing
Bearing Housing
Reducer and Packing
Seal
Tail Rotor Drive Gear
Washer
Nut
Plug
Nut, Clinch
Washer, Flat
Nut, Self-locking
Bearing Liner
Pin
Cotter Pin
Identification Plate

NOTES:

 Used on Housing, Freewheeling, P/N 206-040-236-9.

 Plug, item 41, replaces item 3 through 8 in lieu of repair.

Figure 6-8.

i. Disassemble aft bearing
follows:

(1)
housing.

(2)

(3)

Remove packing (34)

206040-480-3

Freewheeling Assembly – Exploded View (Sheet 3)

housing (35) as

from aft bearing

Remove retaining ring (32) from housing.

Apply heat lamp to housing and press tail
rotor drive gear (38) with bearing (33) from housing.

If bearing inner race is not properly
supported during drive gear removal,
damage may occur requiring bearing
replacement.

(4) Support bearing (33) inner race and press
drive gear (38) from bearing.

(5) Remove seal (37) from housing (35).

(6) Remove reducer fitting and packing (36).

6-29. Inspection — Freewheeling Assembly.
(AVIM)

a.

b.

NOTE

Exercise care to avoid corrosion to
bearing surfaces, and avoid getting
fingerprints on bearing surfaces. Oil
parts immediately after inspection using
lubricating oil (C103).

Visually inspect all parts for wear or damage.

Visually inspect splines of shafts for chipped,
broken, or worn teeth.
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Figure 6-9. Limit Chart - Freewheeling Assembly (Sheet 1 of 2).
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ITEM NOMENCLATURE REPLACE

1. Shaft — Drive Shaft Adapter Shoulder — Pilot Dia OD 3.4345
2. Shaft — Seal and Forward Bearing — Inner Race (See Note) OD 2.0010
3. Shaft — Clutch Inner Race OD 1.9569
4. Shaft — Inner Bearing Set OD 0.9841
5. Shaft — Tail Rotor Drive Adapter OD 0.6325
6. Shaft — Spline (use 0.1200 diameter pins) OVER PINS 0.7279
7. Cap — Bearing Seat — Freewheeling Unit ID 2.6774
8. Bearing — Forward Roller (Two Required) OD 2.6767
9. Bearing — Forward Ball ID 0.9844
10. Bearing — Forward Ball OD 2.0467
11. Shaft — Forward roller Bearing Seat — Outer Bearing ID 2.6774
12. Shaft — Clutch Outer Race ID 2.6145
13. Shaft — Ball Bearing Seat ID 2.0473
14. Shaft — Spline 99 (use 0.0960 diameter pins) OVER PINS 1.3446
15. Housing — Bearing and Seal Cap Seat ID 3.6281
16. Bearing — Aft ID 0.7875
17. Bearing — Aft OD 1.8500
18. Housing — Bearing Seat ID 1.8506
19. Adapter — Tail Rotor Drive ID 0.6360
20. Adapter — Bearing Seat — Tail Rotor Drive ID 0.7874
21. Adapter — Spline — Tail Rotor Drive (use 0.1200 diameter pins) OVER PINS 1.1070
22. Adapter — Spline — Tail Rotor Drive (use 0.1080 diameter pins) BETWEEN PINS 0.3979
23. Adapter — Seal Seat — Tail Rotor Drive OD 1.0580
24. Cap-Seal Seat-Freewheeling Unit ID 2.6920

NOTE: Maximum allowable wear in roller bearing path on the diameter is 0.0002 inch, determined by the difference
in the diameter in the worn and unworn areas.

Figure 6-9.  Limit Chart — Freewheeling Assembly (Sheet 2 of 2)
c. Visually inspect roller bearing inner race area

and clutch bearing areas on shafts (9 and 25, figure 6-8)
for corrosion, wear, brinelling, or other damage.

d. Visually inspect clutch assembly (18) for wear,
brinelling, or other damage.

e. Inspect bearings (24 and 33) for smoothness
and freedom of rotation by holding inner race and rotating
outer race by hand.

f. Inspect all parts for damage and/or wear in
excess of allowable limits. Refer to figure 6-9.

g. Inspect the following parts by magnetic particle
(code M) for fluorescent penetrant (code F) method. Re-
fer to TM 55-1500-335-23. No cracks allowed. If a crack
in any of the listed parts is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

ITEM
NO. NOMENCLATURE CODE

9 Gearshaft, Inner Race M
13 Cap, Bearing and Seal F
25 Gearshaft, Outer Race M
35 Bearing Housing F
38 Tail Rotor Drive Gear M

(1) Inspect gearshaft, inner race (9, figure 6-8)
using direct electrical contact with copper braided pads.
Magnetize gear drive at 500 amperes, shaft mount at
1200 amperes. Inspect with longitudinal field at 6000
ampere-turns.

(2) Inspect gearshaft, outer race (25, figure
6-8) with circular field using 3/4 inch central conductor.
Make two (2) equally spaced shots (180 degrees apart)
at 1200 amperes.

(3) Inspect tail rotor drive gear (38, figure 6-8)
with circular field using 1/2 inch central conductor at 600
amperes.

NOTE

All parts must be demagnetized after mag-
netic particle inspection.

h. Visually inspect bearings (balls or rollers and
races) for spalling, scoring, brinelling, or corrosion dam-
age. Replace bearings which are rough. spalled, scored,
pitted, flaked, or corroded.
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6-30. Repair- Freewheeling Assembly. (AVIM)

a. Replace parts that are cracked, broken,
warped, distorted, have malformed threads, or have
corrosion damage in critical areas which would affect the
function or structural integrity of the part.

b. Replace all parts that exceed the allowable
tolerances in figure 6-9.

c. Repair minor nicks, scratches, or pits on
noncritical surfaces with crocus cloth (C55).

d. Replace broken, bent damaged, or loose
studs. Inspect threaded holes in housing.

6-31. Rework - Freewheeling Assembly Vent
Assembly. (AVIM)

NOTE
When available, plug (41, figure 6-8) should
be installed in lieu of reworking vent
assembly.

a. With vent assembly removed, dean
threaded hole with drycleaning solvent (C62).

b. Fill center hole (forward end) with adhesive
(6) and allow to cure for 24 hours at room temperature.
(See detail C, figure 6-7.)

c. Drill a 0.600 inch diameter hole through lip
around center hole approximately 0.156 inch from valve
housing ring. (This hole is to facilitate later vent assembly
removal.)

6-32. Assembly - Freewheeling Assembly. (AVIM)

NOTE
During assembly, Install new packings and
lubricate all bearings, races, shafts,
packings, seals, and clutch with lubricating
oil (C103).

a. Apply heat lamp to outer race shaft (25,
figure 6-8).

b. Lubricate inner surface of shaft (25) and
outer race surface of bearing (24). Using a suitable block
on outer race of bearing (24), press bearing into outer
shaft (25) and install retaining ring (19).

c. Assemble clutch as follows:

(1) If clutch assembly (X136028) is to be
installed, obtain a sheet of soft aluminum sheet stock
(approximately 0.300 inch in thickness) to place in shaft
(25) in first bearing bore. The stock must be thick
enough so that when the strip is coiled one turn in first
bearing bore, the I.D. will be slightly smaller than the I.D.
of clutch seat (ends must not overlap). Lubricate clutch
(18) and position inside coiled aluminum strip with clutch
flanges outboard. Work clutch sprags in one at a time.
When all sprags are positioned inside coiled aluminum
strip, push clutch (18) into shaft (25) as far as it will go.
Remove aluminum sheet stock.

(2) If clutch assembly (18) CL41742 or
CL42250-1 is to be installed, set cage on dean work area
with arrow etched on cage pointing clockwise and install
lower spring. Position all sprags in place over the lower
spring. Take top spring in both hands and fit it into the
top slots of the sprags. This will push all sprags into
position within the cage.

NOTE
If one or two sprags come loose, check
adjoining sprags for correct position and
upper and lower springs for deformation.

(3) Install CL41742 or C142250-1 clutch
assembly (18) with arrow etched on cage pointing
clockwise as viewed from open end of gear shaft (25).
Push clutch assembly into gear shafts with hand
pressure until fully seated with all sprags properly
positioned.

d. Install guide ring (17) with chamfered outer
edge inboard, next to clutch assembly (18).

e. Using a suitable block on outer race of
bearing (16), press lubricated bearing into place in outer
end of gear shaft (25) and install retaining ring (15).

f. Assemble forward bearing and cap (13) as
follows:

(1) Apply heat lamp to cap (13) and using a
suitable block on the outer race, press bearing (12)
through the forward side of the cap as far as it will go.

(2) Press seal (11) in forward side of cap and
install retaining ring (10).

Change 24   6-37



TM 55-1520-228-23-1

(3) Position new packing (14) in groove in aft side
of cap (13).

g. Lubricate and position new packing (2) on re-
worked vent valve housing (3) or plug (41) and install in
forward end of inner race shaft (9). Install retaining ring
(1).

h. Lubricate lip of seal (11) with lubricating oil (C103)
and position assembled bearing and seal cap (13) on
inner race shaft (9), next to adapter piate on forward
end of shaft.

i. Lubricate clutch assembly (18) with lubricating oil
(Cl 03) and press assembled outer gearshaft (25) onto
inner gearshaft (9).

j. Install new packing (26) in groove on aft end of
gearshaft (25).

k. Assemble bearing housing (35) as follows:

(1) Apply heat lamp to bearing housing (35).

(2) Press bearing (33) in the inboard side of hous-
ing (35).

(3) Install retaining ring (32).

(4) Press seai (37) in outboard side of housing (35).

(5) Install reducer (36) with new packing in housing.

(6) install new packing (34) in groove on housing.

(7) Support inboard side of inner race of bearing
(33) and press adapter (38) into bearing (33) through
seal (37).

6-33. Installation — Freewheeling Assembly.

NOTE

Remove Preservative from new or over-
hauled freewheeIing assembly prior to in-
stallation in engine accessory gearbox. If
engine is being replaced, install freewheel-
ing unit on engine before installing en-
gine in airframe.

a. Ensure that the four oil passage holes in the inner
race shaft (9, figure 6-8), approximately 4 inches from
the aft end, are open and free of obstructions and that
new packing (26) is installed in the groove on the aft
end of the outer race shaft (25) forward of the splines.

b. Apply a light coat of lubricating oil (C1
ing (26).

NOTE

Inspect inside sump of freewheeling
ing for corrosion and pitting. Refer
graph 6-47.

03) on pack-

hous-
to para-

C.

Before final installation of freewheeling
assembly, stand assembly on workbench
and fill area between inner and outer shaft
with lubricating oil (C103).

Position freewheeling shaft assembly (25, figure
6-7) in housing (13) and let splined end of inner shaft
protrude through aft side of engine accessory gearbox.
Rotate adapter flange back and forth to line up spline
teeth between freewheeling outer bearing shaft and
drive gear in accessory gearcase. Push outer bearing
firmly in place into freewheeling housing (13) and install
washer (12), aluminum first, then the steel, and nuts
(11 ) on mounting studs.

d. Install tail rotor drive gear (8) and aft bearing
housing (7) as a unit on aft end of freewheeling shaft
without packing (9) installed. Position oil inlet fitting so
as to prevent binding or excessive twisting of oil line.

NOTE

The following shimming procedure must
be accomplished if a different freewheel-
ing assembly or engine is being installed
or if old original shims do not provide
correct clearance. (Refer  to figure 6-7).
Accomplish steps f. through k.

e. Install washer and nut (3 and 4, figure 6-7) on
shaft. Attach holding tool (T32) to adapter flange on
forward end of freewheeling assembly.
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NOTE

Tighten nut only enough to firmly seat
bearing and splined adapter on shaft. No
shims should be added at this time.

f. Install nuts (5) temporarily to ensure seating of
components. Back nut (5) off.

g. Tap adapter flange on forward end of free-
wheeling assembly. This will move shaft and aft bearing
housing to the rear. Hold adapter flange in this position
while measuring. Using two feeler gages, measure, at
diametrically opposite positions, the gap between face of
accessory gearcase and aft bearing housing (7).

h. Peel shim (10) to provide shim 0.015 to 0.020
less than measured clearance between faces to provide
proper positioning of the freewheeling outer bearing
shaft.

i. Remove aft bearing housing (7) and tail rotor
drive gear (8).

j. Position peel shim (10) over aft bearing hous-
ing (7). Coat studs, shim, and mating surfaces with zinc
chromate primer (C118).

NOTE

Do not place shim (10) over studs on en-
gine case as damage to packing (9) will
occur when installing housing (7).

k. Install tail rotor drive gear, aft bearing support,
and new packing (9). Install washers (6), aluminum first
then the steel and attaching nuts (5) to the three studs
that protrude through raised bosses on aft housing.

l. Apply a ring of sealing compound (C131) to
both surfaces of washer (4) and threads of nut (3). Install
washer (4) and nut (3) on shaft. Using holding tool (T32)
on forward adapter flange, hold freewheeling assembly
while torquing nut 450 TO 500 INCH-POUNDS. Grasp
splined adapter (8) with hand and check freedom of mo-
tion of freewheeling assembly.

m. Install cotter pin (2) with eye and tangs below
outside surface of nut, as shown in figure 6-7. Install input
oil line to reducer (27) on side of housing (7).

n. Service transmission (paragraph 1-10).

6-34. FREEWHEELING HOUSING.
Refer to paragraph 6-41 for maintenance of the housing
assembly.

6-35. SHAFT ASSEMBLY — FREEWHEEL-
ING.
6-36. Description — Shaft Assembly — Freewheel-
ing. The freewheeling shaft assembly (25, figure 6-7) is
an assembly of components comprised of freewheeling
inner race shaft with plug in forward end, forward bearing
and seal cap assembly and freewheeling outer race shaft
with bearings and clutch assembly. This assembly is re-

moved from freewheeling housing and engine accessory
gearbox as a unit.

6-37. Inspection — Shaft Assembly — Freewheel-
ing. Visually inspect splines for wear, cracks, and dam-
age. Refer to paragraph 6-29 and figure 6-9 for wear
limitations. No cracks allowed. If a crack in the freewheel-
ing shaft assembly is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

6-38. Removal — Shaft Assembly — Freewheel-
ing. Refer to paragraph 6-28.

6-39. Repair/Replacement — Shaft Assembly —
Freewheeling. Refer to paragraph 6-30 for repairs per-
mitted. Refer to paragraph 6-31 for rework of freewheel-
ing vent assembly when plug (41, figure 6-8) is not avail-
able.

Premaintenance Requirements for
Main Driveshaft

Condition Requirements

Model OH-58A/C
Part No. or Serial No. All
Special Tools None
Test Equipment Magnetic Particle

Inspection Unit
Support Equipment None
Minimum Personnel
Required

Two

Consumable Materials None
Special Environmental
Conditions

None

References TM 1-1520-254-23

6-40. Installation — Shaft Assembly — Freewheel-
ing. Refer to paragraph 6-33.

6-41. HOUSING ASSEMBLY.

6-42. Description — Housing Assembly. The free-
wheeling housing (28 or 29, figure 6-8) a component of
the freewheeling assembly, is mounted on the forward
end of the engine accessory gearcase. It provides cou-
pling adaptation of the transmission driveshaft to tail rotor
driveshaft. A lubrication fitting (14, figure 6-7) and oil lines
provide freewheeling assembly lubrication from the
transmission oil system. A drain plug is provided for
draining oil from the freewheeling assembly.

NOTE
Removal of the freewheeling housing is
not recommended unless it is necessary
for engine gearbox seal replacement,
change of engine or inspection, repair or
replacement of the housing.
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6-43. Inspection — Housing Assembly.

Premaintenance Requirements for Housing
Assembly - Freewheeling

Condition Requirements

Model OH-58A/C
Part No. or Serial No. All
Special Tools None
Test Equipment Eddy Current Inspection

Unit
Support Equipment None
Minimum Personnel
Required

Two

Consumable Materials None
Special Environmental
Conditions

None

References TM 1-1520-254-23

a. Inspect lubrication fitting, seals and hoses for
leakage and security.

b. Inspect housing for cracks, wear, damage, and
security of attachment. No cracks allowed. If a crack in
the freewheeling housing assembly is suspected, refer to
TM 1-1520-254-23, Technical Manual Aviation Unit
Maintenance (AVUM) and Aviation Intermediate Mainte-
nance (AVIM) Manual Nondestructive Inspection Proce-
dures for OH-58 Helicopter Series.

6-44. Removal — Housing Assembly.

a. Remove freewheeling assembly. (Refer to
paragraph 6-25.)

b. Remove oil return line from housing. This line
returnsoil from fitting (14, figure 6-7) or union (29) on
forward end of housing (13) or housing (31).

c. Remove six self-locking nuts (15) located in-
side housing.

d. Remove housing (13 or 31), including housing
bushing (27, figure 6-8), and gasket (16, figure 6-7) from
six mounting studs on forward end of engine accessory
gear case.

6-45. Disassembly — Housing Assembly.

a. Remove union (23, figure 6-8) and packing
from fitting (21).

b. Remove drain plug assembly (20) and packing
from fitting (21).

c. Remove bolt (22) with packing and remove
fitting (21) with packing from housing.

d. Remove housing bushing (27) from housing
(28).

6-46. Cleaning — Housing Assembly. Clean all parts
with drycleaning solvent (C62). Dry with clean, dry air.

6-47. Inspection — Housing Assembly.
Premaintenance Requirements for Housing

Assembly - Freewheeling

Condition Requirements

Model OH-58A/C
Part No. or Serial No. All
Special Tools None
Test Equipment Eddy Current Inspection

Unit
Support Equipment None
Minimum Personnel
Required

Two

Consumable Materials None
Special Environmental
Conditions

None

References TM 1-1520-254-23

a. Visually inspect studs in housing (28, figure
6-8) for security and condition of threads.

b. Visually inspect housing for corrosion damage
and/or loose bearings liners.

c. Inspect the housing (28) and bolt (22) for
cracks by fluorescent penetrant method. Refer to TM
55-1500-335-23. No cracks allowed. If a crack in the
freewheeling housing assembly or freewheeling housing
assembly belt is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

6-48. Repair — Housing Assembly. (AVIM) Refer to
TM 1-1500-204-23 for repairs.

6-49. Assembly — Housing Assembly.
NOTE

The following step is not required for new-
er freewheeling housing with drain hole in
bottom. Lubrication fitting (21) and bolt
with packing (22) are not required for new-
er type housing assembly with drain on
bottom. Return to stock.

a. Install new packing onto bolt (22, figure 6-8)
and insert bolt through lubrication fitting (21). Install new
identical packing over end of bolt (aft side of fitting) and
secure fitting to housing (28) with bolt (22).

b. Install drain plug assembly (20) with new pack-
ing into large hole on side of fitting (21). Torque drain plug
assembly (20) 120 TO 150 INCH-POUNDS. Lockwire
(C96) from drain plug to housing.

c. Install union (23) with new packing in bottom of
fitting (21) or in lower forward corner of housing assembly
of new type housing with drain on bottom.

d. Position housing bushing (27) inside housing
(28) and push in place. Align holes of bushing with mating
holes in housing.
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6-50. Installation — Freewheeling housing.

a. Position gasket (16, figure 6-7) over studs on
forward face of engine accessory gearbox.

b. Insert housing bushing (27, figure 6-8) into
housing (13, figure 6-7) and align the six mounting holes
in housing.

CAUTION

Nuts (15, figure 6-7) must not be reused if
friction torque is less than 8 INCH-
POUNDS.

c. Position housing (13) on mounting studs and
install the six self-locking nuts (15).

d. Install oil return line to union (29) on fitting (14)
or a lower corner of housing assembly for new type hous-
ings.

e. Install freewheeling assembly. Refer to para-
graph 6-33.

6-51. CLUTCH ASSEMBLY — FREE-
WHEELING ASSEMBLY.

6-52. Description — Clutch Assembly — Freewheel-
ing Assembly. The sprag clutch (18, figure 6-8), a com-
ponent of the freewheeling assembly, provides a discon-
nect through the outer race of the freewheeling shaft to
the engine during autorotation.

6-53. Inspection — Clutch Assembly — Freewheel-
ing Assembly. Refer to paragraph 6-29 and figure 6-9.

6-54. Removal — Clutch Assembly — Freewheeling
Assembly. Refer to paragraph 6-28 and figure 6-8.

6-55. Repair — Clutch Assembly — Freewheeling
Assembly. Refer to paragraph 6-30 and figure 6-9.

6-56. Installation — Clutch Assembly — Freewheel-
ing Assembly. Refer to paragraph 6-32.

6-57. BEARINGS — FREEWHEELING AS-
SEMBLY.

6-58. Description — Bearings — Freewheeling As-
sembly. The bearings (12, 16, 24, and 33 figure 6-8) are
components of the freewheeling shaft assembly (25, fig-
ure 6-7).

6-59. Inspection — Bearings — Freewheeling As-
sembly. Inspect bearings for wear and roughness. Re-
fer to paragraphs 6-28 and 6-29.

6-60. Removal — Bearings — Freewheeling Assem-
bly. Refer to paragraph 6-28.

6-61. Repair — Bearings — Freewheeling Assem-
bly. Refer to paragraph 6-30.

6-62. Installation — Bearings — Freewheeling As-
sembly. Refer to paragraph 6-32.

6-63. Description — Seals — Freewheeling Hous-
ing. Preformed seals and packings serve as lubricating
oil retention components of the freewheeling housing
and shaft assembly. Refer to figure 6-8 for seals and
packings location.

6-64. Inspection — Seals — Freewheeling Hous-
ing. Inspect seals and packing for leaks, cuts and gener-
al deterioration.

6-65. Removal — Seals — Freewheeling Hous-
ing. Refer to paragraph 6-28.

6-66. Repair/Replacement — Seals — Freewheeling
Housing. Repair is limited to removal and replacement
of seals and packings with like serviceable items per TM
55-1520-228-23P.

6-67. Installation — Seals — Freewheeling Hous-
ing. Refer to paragraph 6-32 and 6-33.

SECTION III. MAIN TRANSMISSION

6-68. MAIN TRANSMISSION.

6-69. Description — Main Transmission. The
OH-58A may have a P/N 206-040-003-5 (three-plane-
tary) transmission installed. The OH-58C will have a P/N
206-040-003-23 (four-planetary) transmission installed.
Both transmissions provide a two-stage reduction of
17.44 to 1.0 (6180 to 354). The first stage is a bevel gear
arrangement with 3.74 to 1.0 reduction; the second stage
reduction is obtained with a planetary gear train providing

4.67 to 1.0 reduction. An accessory drive pad is provided
on the lubrication pump on the forward side of the trans-
mission for mounting the rotor tachometer and flight con-
trol hydraulic pump. This drive pad has a 1.42 to 1.0
reduction from the engine. The transmission is mounted
on the cabin roof deck, forward of the power plant. The
main rotor mast is secured in the top of the transmission
by the main rotor bearing, bearing liner, and bearing seal
plate. Transmission is flexibly supported on the airframe
by a system composed of two pylon support links, one on
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each side, and a drag link secured to bottom of trans-
mission and connected by bolt to the rubber isolation
support mount on the airframe. Refer to paragraph 2-
289. A cylindrical boss extends downward from forward
end of drag link and fits loosely in a hole in the pylon
stop mounted on airframe, providing a positive limit of
travel of the pylon. Refer to Section Vll, this chapter, for
transmission oil system information.

6-70. Inspection — Main Transmission.

a. Inspect main transmission case for obvious dam-
age (nicks, scratches, gouges, etc.).

b. Inspect main transmission oil for evidence of wa-
ter. When water is present, the oil has a dirty milky
appearance. If this condition is present or suspected,
drain and flush until water contamination is removed,
then reservice transmission. In the event contamination
cannot be cleared, replace transmission. Refer to para-
graph 1-10 for servicing.

6-71 Removal — Main Transmission.

Premaintenance Requirements
for Main Transmission

Condition Requirements

Model

Part No. or Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environment
Conditions

OH-58A/C

All

(T11)

None

(S12)

Two

(C77) (C103) (C118)
(C97) (C103.1)

None

NOTE

The transmission may be removed with
the main rotor mast installed.

a. When transmission is to be replaced, accomplish
preservation before removal unless conditions prevent
operation. Refer to TB 55-9150-200-24. Drain trans-
mission after preservation.

b. Open transmission fairing.

c. Disconnect battery and any external power source.

d. Remove cyclic and collective control rods.

e. Remove main rotor hub and blade assembly.

f. Remove swashplate and support assembly.

g. Remove main driveshaft (1, figure 6-10)

h. Remove tachometer generator and hydraulic pump
as a unit from transmission by removing nut (9) and
washers (8).

i. Disconnect transmission oil pressure transmitter.

j. Remove hydraulic reservoir from transmission.
Refer to paragraph 7-57.

k. Disconnect pressure oil line and return line from
freewheeling assembly. Cap or plug lines and open-
ings.

l. Loosen clamp (14) and disconnect hose assem-
bly (13).

m. Install mast nut on top of rotor mast. Attach clevis
with bolt to eye of mast nut and attach hoist. Refer to
table 1-4 (S16).

NOTE

If mast assembly has been removed while
transmission is mounted on helicopter
attach lifting plate to top of transmission
and attach hoist.

n. Take up slack in hoist cable and apply only suffi-
cient tension to support transmission when pylon sup-
ports and drag pin are disconnected.
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Figure 6-10. Main Transmission (Sheet 1 of 2)

6-43
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1. Main Drive Shaft (Ref) 11. Bellcrank Support (Ref)
2. Spindle 12. Transmission
3. Washer 13. Hose Assembly
4. Oil Filter Assembly 14. Clamp
5. Packing 15. Oil Cooler
6. Transmission Oil Pump 16. Nut
7. Tachometer Generator (Ref) 17. Hydraulic Pump (Ref)
8. Washer (Ref) 18. Filler Cap Assembly
9. Nut (Ref) 19. Packing

10. Bellcrank, Collective Control (Ref) 20. Gasket

Figure 6-10.  Main Transmission (Sheet 2 of 2)

o. Remove main transmission and pylon support
links as follows:

(1) Disconnect drag pin (17, figure 2-55) from
isolation mount (4) by removing transmission mount sup-
port bolt (13), washers (14), and nut (15).

(2) Remove nuts (21), washers (19), and bolts
(18) from pylon support links (11) at support link fittings
6 and 12).

CAUTION

Do not remove shims (24) under pylon
support fitting (6 and 12) or isolation
mount (4). If pylon support fitting or isola-
tion mounts are removed from deck, en-
sure shims are bonded in place. If shims
are not bonded, identify for reinstallation
in same location. Loss or mixing of shims
will require depot maintenance for trans-
mission alignment.

NOTE

Ensure all flight controls, oil lines, electri-
cal wiring, and other attachments are dis-
connected from transmission.

p. Actuate hoist and lift transmission carefully
from airframe while guiding transmission to clear compo-
nents installed on upper part of airframe.

q. Remove pylon support links from transmission
by removing cotter pins and nuts (8) and washers (9).

6-72. Repair — Main Transmission.

a. Repair of the main transmission is limited to
removal and replacement of authorized components,
polishing out nicks, scratches, and gouges, and spot
painting bare surfaces on the transmission case. Nicks,
scratches, and gouges may be removed as described in
TM 1-1500-204-23-1, General Maintenance Manual.
Top of transmission case is made of aluminum; bottom
of transmission case is made of magnesium as is the
main drive shaft housing.

b. Only bent, cracked, or thread damaged studs
may be replaced at AVIM.

CAUTION

Never use more than the recommended
torque in an effort to force a stud into the
housing. If driving torque is not within the
limits specified, replace the stud with the
proper overall size. Occasionally, it will be
necessary to try two or more studs of the
same size to find one which falls within
limits. No drilling or tapping is permitted.
Thread clean up is permissible.

c. Except as specified herein, studs are replaced
in accordance with instructions contained in TM
1-1500-204-23-1. Whenever a stud is replaced, clean
out small vent hole in bottom of threaded hole or adjacent
to bottom of threaded hole. Vent holes for the two forward
adapter mount studs are drilled from bottom of threaded
holes through case assembly. Vent holes for the two aft
adapter mount studs run at approximately a 60-degree
angle to bottom of stud
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holes. Vent holes for upper four spindle studs are drilled
from upper case to bottom of threaded holes, approxi-
mately 0.800 inch from edge of spindle boss. Replace-
ment of lower spindle studs, due to location of vent
holes, is not authorized. Failure to clean vent holes can
result in a false torque, or cause the case to crack
during stud installation. Install replacement studs to
height shown below:

STUD STUD
LOCATION SIZE HEIGHT

Transmission case 1/4 0.680
lower side at drag inch inch
pin (4 studs)

Top case at pylon 3/8 0.790
support spindles inch inch
(top 4 special
studs only)

NOTE

l N C H -
POUNDS

50-95

175-375

Apply zinc chromate primer (C118) to
threads of stud and install while wet Dye
penetrant inspect area adjacent to drag
pin assembly, prior to installation of new
Studs.

6-73. Installation — Main Transmission.

Premaintenance Requirements for
Main Transmission.

Condition Requirements

Model OH-58A/C

Part No. Serial No. All

Special Tools None

Test Equipment Torque wrench

Support Equipment (S12) (S16)

Minimum Personnel Two
Required

Consumable Materials (C40) (C103) (C107)
(C118) (C97) (C103.1)

Special Environmental None
Conditions

TM 55-1520-228-23-1

CAUTION

Prior to Installation of the main transmis-
sion, inspect the pylon support Iinks, sup-
port fittings and isolation mount in accor-
dance with paragraph 2-284 and 2-291/2-
292.

a. Install main rotor mast in transmission, if previ-
ously removed. If roller bearings in the lower mast
bearing prevented insertion of the mast, use a clean
length of aluminum tubing to push the rollers to the
outboard limit of the bearing cage.

b. Attach maintenance hoist (S12) to lifting eye and
lift assembly, guiding transmission carefully to avoid
damage.

c. Install pylon support links (11, figure 2-55), by
placing one washer (2) on each support spindle (1) with
chamfered face of the center hole inboard.

d. Position pylon support link (11) on support spindle.
Install washers (9) and nuts (8) on spindle. Tighten nut
finger tight.

e. Lower transmission to position pylon stop (3) lo-
cated on lower side of pylon drag pin (17) into hole in
pylon stop. Guide pylon drag pin (17) to connecting
position with isolation mount (4).

f. Position legs of pylon support link (11) in mount-
ing position with forward pylon support fitting (12) and
aft pylon support fitting (6). Install bolts (18), washers
(19), recessed washers (20), and nuts (21). Torque
nuts (21) 460 TO 510 INCH-POUNDS.

g. Install bolt (13) and washer (14) through right side
of transmission pylon drag pin and isolation mount (4).
install washer (14) and nut (15). Torque nut (15) 480
TO 690 INCH-POUNDS and secure with cotter pin.

h. Torque spindle nuts (8) to 50 INCH-POUNDS,
plus one castellation to align cotter pinholes, and install
cotter pin (7).

i. Connect oil lines, electrical wiring and air hose
assembly (13, figure 6-10).

j. Install collective control bellcrank (10, figure 6-10)
and support (11) on forward side of transmission if
removed.

C h a n g e  1 8
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k. Install swashplate and support assembly,
main rotor hub and blade assembly, cyclic and collec-
tive control rods, hydraulic pump, rotor tachometer
generator, and hydraulic reservoir. Connect hydraulic
drain line if removed. Refer to paragraphs 5-10,5-121,
steps g. and h., 7-19, 7-45, and 8-52.

l. Install main driveshaft. Refer to paragraph
6-15.

m. Check for security of all items.

n. Install and close cowling.

o. Connect battery.

6-74. Preparation for Shipment or Storage —
Main Transmission.

CAUTION

Extreme care must be taken while clean-
ing, preserving, and packaging the
transmission to prevent damage to the
chip detector.

a. With the mast assembly removed, spray the
interior of the transmission through the top opening
with approximately one pint of lubricating oil (C103 or
 C103.1). While spraying, manually rotate the internal
gears and bearings with the input drive quill; then drain
lubricating oil.

NOTE

Immediately install hoisting adapter
after the mast has been removed from
the transmission assembly and the
interior preservation has been com-
pleted. Keep rubber portions of the
transmission pylon mounts free of all
oil, grease, or solvents to prevent dete-
rioration or weakening of bonds
between rubber and metal.

b. Clean the exterior of the transmission, includ-
ing splines and the threaded areas, with drycleaning
solvent (C62). Air dry or wipe with a clean, lint-free
cloth.

c. Cap or plug all lines, as applicable, in accor-
dance with TM 1-1500-204-23. Cover breather holes
and all other openings with barrier material (C27) and
secure with tape (C136). Secure all loose wire and
lines with the same tape to prevent damage during
shipment.

CAUTION

Do not allow corrosion preventive com-
pound to contact rubber parts.

d. Apply corrosion preventive compound to all
exterior bare metal surfaces, including splines, studs,
and thread areas.

e.  Attach a tag to the transmission stating:
TRANSMISSION PRESERVED WITH LUBRICAT-
ING OIL, MIL-L-23699, or transmission preserved with
lubricating oil, DOD-L-85734.

f.  Attach a properly filled out DD Form 1577-2
(Unserviceable/Reparable Tag) to the transmission
and a DD Form Label 1577-3 to exterior of the con-
tainer. Refer to TB 750-126.

g. Initiate DA Form 2410 (Component Removal
and Repair/Overhaul Record) in accordance with DA-
PAM 738-751.

NOTE

Be sure to place copies of DA Form 2410
in a grease-proof envelope and stow in
top of container.

h. Cover input drive spline and generator drive
spline areas with barrier material (C27) and secure
with tape (C136).

i. If a transmission metal storage and shipping
container (NSN 8145-00-198-8559, P/N 206-040-003
MUSC-1) is available, the preferred method of ship-
ment is in this container. Carefully lower the transmis-
sion into the container and onto bottom molded pad.
Install upper pad over top of transmission. Install 24
units of desiccant in top of container, install records in
top of container, and secure lid of container in place.
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j. As a f ie ld expedient only,  prepare the
transmission as stated below:

NOTE

The procedure is based on the assumption
that the provisions of step i. cannot be
complied with, that the work will be done
under less than ideal conditions with
limited equipment, and on some
occasions by personnel who are not
experts in the field of preservation. This
procedure will be used only at locations
where facilities for the application of
normal preservation procedures do not
exist.

(1) Comply with preceding steps a. through h.
to the extent possible with available materials and
equipment.

(2) If caps or plugs specified are not available,
openings may be closed with barrier material (C27)
and secured with any type of tape that is available.

(3) Coat the entire exterior metal surface of the
transmission with a light coat of aircraft grease (C79).
Cover the transmission with barrier material (C27)
and secure with adhesive tape (C136) that is
available.

(4) Mount the t ransmission in the best
available container (constructed if necessary) of wood
or metal. Cushion, Mock, and brace as necessary.

NOTE

If the field expedient procedure is used,
mark the outside of the container as
follows: THIS TRANSMISSION IS NOT
PRESERVED FOR STORAGE. STORE
INDOORS AND PROCESS AS SOON
AS PRACTICABLE.

k. Obliterate old markings from container that do
not coincide with the item to be returned. Mark
container in accordance with MlL-STD-129.

6-75.  DRAG PIN.

6-76. Description — Drag Pin. The ma in
transmission is supported and attached at its lower
rear section by an isolation mount which dampens
pylon to fuselage vibrations and limits pylon rock.

Movement of the transmission and isolation mount is
limited by a drag pin which extends down into a plate
on the deck. Contact between the drag pin and its
static stop produces a noise known as spike knock.

6-77. Inspection — Drag Pin.

a. Verify drag pin bolt is properly installed and
in the right direction.

b. Inspect drag pin for condition and security.
Look for an obviously bent or broken pin. Typically the
four drag pin mounting studs will fail before the drag
pin. Consequently, nicks and dents are not critical.

NOTE

If swashplate to cowling or main drive
shaft to isolation mount contact has
o c c u r r e d  d u r i n g  a  t o u c h - d o w n
autorotation, or as a result of a hard
landing as defined in Chapter 1 of this
manual, the drag pin assembly must be
removed for a more detailed inspection,
and the four drag pin mounting studs
must be removed and replaced. Refer to
AVIM.

c. Inspect the transmission mount support stop.
Refer to paragraph 2-291.

6-78. Cleaning – Drag Pin.

a. Clean all sealant residue from drag pin and
mounting area on bottom of case.

b. Clean drag pin (4, figure 6-11) in solvent (C62).
Dry with clean dry air.

6-79. Removal – Drag Pin. Refer to paragraph
6-71.

a. Remove four cotter pins (1, figure 6-11), four
stud nuts (2), and washers (3) attaching drag pin (4) to
bottom of transmission case.

NOTE

The drag pin assembly boss mounts into
case with a tight fit. Sealant is applied
between case and drag pin. Drag pin may
be difficult to remove from case.

b. Apply heat lamp to case in area of drag pin.
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1. Cotter Pin
2. Nut
3. Washer
4. Adapter

Figure 6-11. Drag Pin Installation
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CAUTION

Exercise care in drag pin removal to avoid
damage to main case. Do not use screw-
driver as a wedge between drag pin and
case.

c. When case is thoroughly heated, tap drag pin
assembly gently with a plastic mallet. If drag pin will not
slip from case, use a flat, thin, nonmetallic aid approxi-
mately one inch wide as a wedge.

d. When drag pin assembly is loosened, use
hands and gentle taps with plastic mallet to work assem-
bly down and to remove from case studs.

6-80. Inspection — Drag Pin.

Premaintenance Requirements for Drag Pin

Condition Requirements

Model OH-58A/C

Part No. Serial No. All

Special Tools None

Test Equipment Fluorescent Penetrant In-
spection Unit

Support Equipment None

Minimum Personnel
Required

One

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

a. Visually inspect drag pin (4, figure 6-11) for
physical damage.

b. Inspect spherical bearing for wear, security,
and freedom of movement. If bearing wear exceeds
0.010 inch axial or 0.008 radial, replace bearing.

c. Inspect drag pin (4, figure 6-11) using dye or
fluorescent penetrant method. Refer to TM 43-0103.

d. For replacement of four drag pin mounting
studs, refer to paragraph 6-72.

6-81. Repair — Drag Pin (AVIM).

Premaintenance Requirements for Drag Pin

Condition Requirements

Model OH-58A/C

Part No. Serial No. All

Special Tools (T30) (T32)

Test Equipment None

Support Equipment None

Minimum Personnel
Required

One

Consumable Materials (C22) (C115) (C118)
(C120) (C126) (C131)

Special Environmental
Conditions

None

a. Replace drag pin assembly if found defective
by dye penetrant inspection.

b. Dress out minor nicks and scratches. Touch up
bare spots with zinc chromate primer (C118).

c. If spherical bearing failed inspection, replace
as follows: (AVIM)

(1) Using mandrel end of staking tool (T30),
press old bearing and bushing into receptacle portion of
tool.

(2) Clean any sealant residue from bore of
housing using sandpaper (C126). Wipe with a clean cloth
dampened with naphtha (C22).

(3) Apply primer adhesive (C115) to the bush-
ing, bearing outer race, and bore of drag pin assembly
housing. Wipe dry with clean cloth and allow to dry for five
minutes.

(4) Apply retaining compound (C120) to the
bushing, bearing outer race, and bore of drag pin assem-
bly housing. Wipe dry with aclean cloth.

(5) Apply a second coat of retaining compound
(C120) to surfaces described in step (4). Exercise care
so as not to contaminate the bearing element.

NOTE
Staking procedure must be completed
within 30 minutes of sealing compound
application.
(6) Install bearing and bushing in housing. Us-

ing the staking side of tool and the support portion of tool,
stake the bushing on each side alternately to a depth of
0.012 to 0.016 inch.

(7) Cure applied retaining compound (C120)
by heating with heat lamp to 170�F (77.3�C) for one hour
after staking.

NOTE
Ensure that the bearing has been properly
staked.
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6-82. Installation — Drag Pin.

a. Make sure that mounting boss of drag pin and
mounting area on transmission case are clean.

b. Apply sealing compound (C131). Mix sealant ac-
cording to directions on package, and apply a thin coat
of sealant to mounting area on drag pin.

c. Using a heat lamp, heat lower transmission case
in area of drag pin mounting to facilitate installation of
drag pin.

d. Position drag pin assembly (4, figure 6-11) over
four mounting studs.

e. Install four washers (3) and nuts (2). Torque nuts
50 TO 70 INCH-POUNDS and secure with cotter pins.

f. Apply sealing compound (C131) to outer edge of
drag pin (4) and mounting area of case.

g. After sealant dries, trim with sharpened plastic
scraper. Do not use metal scraper.

6-83. INPUT PINION HOUSING ADAPTER
AND SEALS.

6-84. Description — Input Pinion Housing Adapter
and Seals. An input pinion housing is located on aft
side of transmission main case. Engine torque is trans-
mitted through the main driveshaft into the adapter.

6-85. Inspection — Input Pinion Housing Adapter
and Seals. Inspect area around input pinion housing
for leakage, security of attachment, and any apparent
damage.

NOTE

Total static or dynamic leakage will not
exceed 5 DROPS PER MINUTE.

6-86. Removal — Input Pinion Housing Adapter and
Seals. (AVIM)

a. Drain transmission oil into suitable container (para-
graph 1-10), and remove main driveshaft (paragraph 6-
10).

b. Remove retaining ring (9, figure 6-12) and disc (8)
from input pinion nut (10).

c. Position holding tool (T32) on face of input adapter
(11) with holding pins of tool positioned in two holes in
face of adapter (11).

d. Insert a 3/4 inch square drive wrench in hole in the
pinion nut (10) and remove nut.

e. Remove input adapter (11) from end of pinion.

CAUTION

Do not use screwdriver to remove hous-
ing from case. Do not disturb shim (1).

f. Deleted.

g. Remove nuts (7) and washers (5 and 6) attaching
seal housing (4). Carefully cut sealant between seal
housing (4) and main case with a sharp plastic scraper.
Use plastic mallet with plastic wedge to loosen seal
housing (4).

h. Remove seal housing (4).

i. Remove packing (2) from input face of transmis-
sion case.

j. Remove packing (14) from end of pinion. Discard
packing.

k. Remove seal (3) from housing (4). Discard seal.

6-87. Inspection — Input Pinion Housing Adapter
and Seals. (AVIM)

a. Visually inspect all visible parts of the main input
pinion gear for damage.
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Figure 6-12. Input Pinion Housing Adapter and Seals.
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b. Inspect adapter (11, figure 6-12) for wear in
area of contact with seal (3). Maximum allowable wear
in this area is 0.002 inch, provided no nicks, dents, or
scratches are present.

c. Inspect input pinion housing for corrosion
pitting in sealing areas. No corrosion or repair allowed
in sealing areas.

d. Inspect machined mating surface of input
pinion housing and transmission for corrosion. Clean
up pitting in accordance with TM 43-0105, do not use
mechanical means to cleanup pitting. Maximum allow-
able depth of pitting is 0.030. Pitting beyond 0.030 is
not repairable, return transmission to depot.

6-88. Repair — Input Pinion Housing Adapter
and Seals. (AVIM)

a. Replace packing (2, figure 6-12) on installa-
tion.

b. Replace adapter (11) if worn beyond limits in
seal contact area.

c. Replace housing (4), nut (10), disc (8), and
retaining ring (9) if damaged.

d. Replace packings (12). Replace tube (13) if
damaged.

6-89. Installation - Input Pinion Housing
Adapter and Seals. (AVIM)

Premaintenance Requirements for
Installation of Input Pinion Adapter and Seals

Condition Requirements

Model

Part No. Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A/C

All

(T18) (T32)

None

None

Two

(C57) (C103) (C129)
(C131)

None
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0-a. If shim (1, figure 6-12) is removed, lost or dam-
aged, proceed as follows:

(1) Position housing (4) against bearings, do
not install washers and nuts.

(2) Using two feeler gauges, measure at
diametrically opposite positions the gap between the
face of the transmission case and the face of the hous-
ing (4).

(3) Shim as required to obtain 0.001 to 0.004
inch less than measured clearance between the faces
to provide proper preload on the input quill bearing.

NOTE

Install seal (3) P/N 451509H19 in
housing (4) for the P/N 206-040-003-5
transmission according to step a., and
skip step b. Install seal (3) P/N
206-040-156-1 in housing (4) for the P/N
206-040-003-23 transmission according
to step b., and skip step a.

a. Press new seal (3) P/N 451509H19 into bear-
ing and seal housing (4) with bearing tool (T18), using
sealant (C129) around O.D. of seal (3).

b.   Install seal (3) P/N 206-040-156-1 in housing
(4) as follows:

NOTE

Seal (3) P/N 206-040-156-1 is a magnetic
type seal consisting of four parts. The
parts are a magnet ring, a seal case, and
two packings. If seal is being reused
install new packings (15 and 16). Seal
should remain in packaging until ready
for installation. Seal cavity in housing
(4) must be free of foreign material and
all packing seating areas and chamfers
must be free of burrs.

(1) When removing seal (3) from packaging,
the seal case must be separated from the magnet ring.
Pull seal case straight away from magnet ring. Discard
paper separator.

NOTE

Package contains a small tube of
dampening fluid (C57).



CAUTION

Do not slide seal case across magnet ring.
Avoid placing magnet ring portion of seal
in area where small metal chips could be
attached by the magnet.

(2) Heat housing (4) with heat lamp to ease in-
stallation of magnet ring portion of seal.

(3) Lightly Iubricate both packings (15 and 16) of
seal and bore of housing (4) with dampening fluid (C57).

(4) Install larger packing (15) into groove of mag-
net ring.

(5) Cover polished surface of magnet ring with a
clean, lint-free cloth. Using care not to damage pack-
ing, push magnet ring into bore of housing (4) with
polished side up until the back side of magnet ring is
squarely seated against shoulder in bottom of bore.
Rotate magnet ring in bore of housing if necessary.
Ensure face of magnet ring is free of lubricant. (See
detail A, figure 6-13.)

(6) Place housing and magnet ring assembly over
adapter (11, figure 6-12) so that bottom of housing is in
contact with adapter.

(7) Install smaller packing (16) of seal into groove
of seal case.

(8) Using care not to damage packing, hand press
seal case over adapter (11, figure 6-12) until lapped
carbon sealing surface comes into contact with lapped
surface of magnet ring. (See detail C, figure 6-13).

CAUTION

Use care not to separate or disturb posi-
tion of housing, adapter, and seal assem-
bly until adapter is secured in place.

c. Install new packings (12) on oil drain tube (13).
Apply thin coating of lubricant (C103) to packings and
insert one end of tube into hole in input mounting face
of transmission case.
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d. Install new packing (2) in groove on outer edge of
bearing liner and lubricate with lubricant (C103).

e. Lubricate new packing (14) with lubricant (C103)
and install just inboard of splines on pinion.

NOTE

install housing (4), seal (3) P/N 451509H19,
adapter (11), and nut (10) on the P/N 206
040-003-5 transmission according to step
f., and skip step g. install housing (4), seal
(3) P/N 205440-158-1, adapter (11), and nut
(10) on the P/N 206-040-003-23 transmis-
sion according to step g. and skip step f.

f. Install housing (4) with elastomeric type seal as
follows:

(1) Position bearing and seal housing (4) contain-
ing seal (3) P/N 451509H19, on mounting studs on
input face of case. Guide outboard end of oil drain tube
(13) into mating hole in bearing and seal housing (4).

(2) Install aluminum washers (5) next to bearing
and seal housing (4) followed by other washers (6) and
stud nuts (7). Torque nuts 50 TO 70 INCH-POUNDS.

(3) Lubricate seal (3) with lubricant (C103) and
position splined adapter (11) on end of input pinion shaft,
and through seal (3) in bearing and seal housing (4).

(4) Install input pinion nut (10) in end of shaft.

(5) Position holding tool (T32), on face of input
adapter (11) with holding pins of tool engaged in two
holes in flange of adapter (11). Position a 3/4 inch
square drive into end of nut (10), hold input adapter (11)
with holding tool and torque nut (10) 150 TO 166 FOOT-
POUNDS, to align holes for lock spring (9).

(6) Remove square drive from nut (10) and re-
move holding tool from input adapter (11).

g. Install housing (4) with magnetic type seal as
follows:

(1) Using care not to disturb position of assembled
housing (4), adapter (11), and seal
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assembly (3), guide assembly over end of pinion.
Guide outboard end of oil drain tube (13) into mating
hole in housing (4). Slide housing inboard and install
nut (10). (See detail D), figure 6-13.)

(2) Position holding tool (T32), on fats of
input adapter (11, figure 6-12) with holding pins of tool
engaged in two holes in flange of adapter (11 ). Position
a 3/4 inch square drive into end of nut (10), hold input
adapter(11) with holding tool and torque nut (10) 150
TO 166 FOOT-POUNDS, to align hole for lock spring
(9).

(3) Remove square drive from nut (10) and
remove holding tool from input adapter (11).

(4) Install aluminum washers next to bearing
and seal housing (4) followed by other washers and
stud nuts. Torque nuts 50 TO 70 INCN-POUNDS.

h. Apply a bead of sealant (C129) around the
transmission case and housing (4, figure 6-12). Install
packing (20) and plug (21). Torque 40 TO 50 INCH-
P0UNDS and lockwire.

i. install cover (8) in end of input shaft nut (10).
Install Iocking spring (9) in nut with locking end of
spring through hole in nut and hole in shaft.

j. Reinstall main input driveshaft.

k. Service transmission with oil (paragraph
1-10).

6-89.1. Repair — Input Pinion Cork Seal. (AVIM)

NOTE

Soak new cork in shellac (C163) for 12
hours prior to installation (step f.)

Drain transmission oil into suitable container
(paragrph 1-10), and remove main driveshaft (para-
graph 6-10).

Remove retaining ring (9, figure 6-12) and disc
(8) from input pinion nut (10).

c. Position holding tool (T32) on face of input
adapter (11) with holding pins of tool positioned in two
holes in flange or adapter (11).

d. Insert a 3/4 inch square drive wrench in hole
in the pinion nut (10) and remove nut.

Clean pinion internal surface with naphtha
(C22).

NOTE

The original cork plug
turbed or removed.

TM 55-1520-228-23-1

Is not to be dis-

Do not push the new plug further
Inboard than the 1/4 inch dimension In
the following step to prevent the possi-
billty of forcing out the old plug.

f. Insert new cork plug, number 19, type 1, grade
A, class 1, short, 1/4 inch inboard of the pinion internal
threads. Remove any excess shellac.

(C131)
pinion.

(C22).

i.

After shellac dries, apply a bead of sealant
to the mating surfaces of the new cork and

Clean pinion internal threads with naphtha

Position holding tool (T32) on face of input
adapter (11) with holding pins of tool positioned in two
holes in flange of adapter (11).

j . Insert a 3/4 inch square drive wrench into end
of nut (10), hold input adapter (11) with holding tool and
torque nut (10) 150 TO 166 FOOT-POUNDS, to align
hole for lock spring (9).

k. Remove square drive from nut (10) and
remove holding tool from input adapter (11).

l.    Install cover (8) in the end of the input shaft nut
(10)  Install locking spring (9) in nut with locking end of

spring through hole in nut and hole in shaft.

m. Reinstall main driveshaft (paragraph 6-15).

Service transmission with oil (paragraph
1-10).

6-90. MAST ASSEMBLY.

6-91. Description -- Mast Assembly. The mast
assembly is a tubular steel shaft fitting with a bearing
and seal assembly which secures the mast in top of
transmission and supports mast in the vertical posi-
tion. Mast driving splines engages with transmission
planetary gear assembly. Splines on the upper portion
of mast provide mounting for main rotor.

6-92 Inspection — Mast Assembly.

a. Visually inspect mast exterior for scratches,
nicks, and corrosion.

(1) From 0 to 7 inches below top of mast:
nicks and scratches are not to exceed 0.005 inch depth
on the full circumference, 0.0075 inch for half circum-
ference, or 0.010 inch for quarter circumference.
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(2) From 7 to 37 inches below top of mast:
nicks and scratches are not to exceed 0.010 inch depth
for full circumference, 0.015 inch depth for half circumfer-
ence or 0.020 inch for quarter circumference.

(3) All external repairs shall have a minimum
radius of 0.500 inch after repair.

(4) Pits resulting from corrosion after cleanup
shall not exceed limits of substeps (1) and (2).

(5) Ensure reworked mast is identified as per
figure 6-16 notes.

(6) All areas not subject to rework shall be
coated with epoxy polyamide primer (C116) and silver
spray painted. This procedure will retard corrosion.

b. Inspect retainer plate for corrosion or leakage
in seal area.

NOTE
Leakage that does not allow oil level to fall
below sight gage level, or run down the
transmission upper housing onto the
transmission case on a flight of maximum
endurance possible for an OH-58, is not
excessive.

c. Inspect mast interior for corrosion.

CAUTION

Main rotor must be perpendicular to the
mast when using the power wrench (T7) to
loosen or tighten the mast nut.

NOTE
To adequately inspect mast interior, re-
move mast to hub retaining nut and with
appropriate light, inspect for corrosion.

(1) Remove bolt (9, figure 5-6), washer (10),
nut (16), and mast nut lock (11). Remove mast nut (12)
using standard tools or power wrench (T7), adapter (T8),
and socket (T9). Refer to figure 5-7.

(2) Remove sealant and cap-plug (16, figure
6-14) from main rotor mast assembly (1).

(3) With appropriate light, inspect interior of
mast for corrosion.

(4) Corrosion or suspected corrosion on mast
interior is not acceptable. Remove and evacuate mast to
AVIM for repair.

(5) Inspect mast plastic plug for serviceability.

(6) Apply sealant (C129) to cap-plug (16) and
install cap-plug in main rotor mast (1, figure 6-14).

(7) Apply small amount of corrosion preventi-
tive compound (C53) to mast threads, and install mast
nut (12). Torque mast nut (12) 250 to 275 foot-pounds to
align with mast nut lock (11). If using power wrench (T7),
adapter (T8) and socket (T9). Refer to figure 5-7. Install
mast lock nut (11, figure 5-6), bolt (9), washer (10), and
nut (16). Torque nut (16) to 60 inch-pounds.

NOTE

No further retorquing is required unless
mast nut is once again removed. If low
mast nut torque is suspected after initial
torque and helicopter has been in opera-
tion, the applicable check is to remove all
torque and retorque 250 foot-pounds
minimum, 275 foot-pounds maximum.
With these limits, retorque as near as pos-
sible to 275 foot-pounds.
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6-93. Removal — Mast Assembly.

Premaintenance Requirements for
Removal of Mast Assembly

Condition Requirements

Model

Part No. or Serial

Special Tools

Test Equipment

No.

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A/C

All

(T36) (T17) (T16)

None

(S12) (S8)

Two

(C27) (C52) (C76)
(C116) (C124) (C125)
(C84) (C62) (C51)
(C131) (C103) (C107)
(C126) (C118) (C129)

None

NOTE

Main rotor mast may be removed from
transmission while transmission is
installed in helicopter or may be removed
with transmission for removal from
transmission at a later time.

a. Remove cyclic and collective control rods.
Refer to paragraph 5-114 and figure 5-30.

b. Remove main rotor hub and blade assembly.
Refer to paragraph 5-8.

c. Remove idler link assembly, boot assembly and
swashplate and support assembly from mast.

d. Remove nuts (6, figure 6-14) and washers (7)
from studs attaching mast upper bearing liner (14),
and bearing and seal plate (10) to top of transmission.

e. Reinstall mast nut. Attach hoist (S12) to nut
and take up cable slack.

NOTE

To prevent corrosion, do not handle mast
assembly with bare hands below upper
mast liner. Use white cotton gloves
(C76).  Use corrosive preventive
compound (C52) to remove any existing
fingerprints.

f. Using white cotton gloves (C76) carefully lift
and guide mast out of transmission. Immediately
install a cover (S8) on top of transmission case and
wrap mast with barrier material (C27).

g. Place mast assembly on a suitable cushioning
material, such as a mattress.

6-94. Disassembly – Mast Assembly. (AVIM)

a. Remove screws (2, figure 6-14) securing
locking plate (3) to upper mast bearing nut (4), and
remove plate.

b. Position mast holding fixture (T17) on lower
splines to hold rotor mast (1).

c. Using wrench (T36) and holding fixture (T17),
remove mast nut (4).

d. Remove screws (9) securing retaining plate
(10) to upper mast bearing liner (14). Remove
retaining plate (10), seal (5), shim (11), and packing
(13) from assembly.

e. Press bearing (12) from mast (1).

f. Remove bearing liner (14) from bearing (12).

g. Remove sealant and cap-plug (16) from main
rotor mast assembly (1).

6-95. Cleaning – Mast Assembly. (AVIM)

Ensure bearings are handled only with
clean white cotton gloves. Do not allow
bearings to spin when drying with
compressed air.

a. Clean all parts of mast assembly with
drycleaning solvent (C62).
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Figure 6-14. Main Rotor Mast - Disassembly

6-57



 TM 55-1520-228-23

 6-58           Change 30

b. Dry with clean dry, filtered air and coat bear-
ings with oil (C103).

6-96. Inspection — Mast Assembly. (AVIM)

Premaintenance Requirements for Mast Assembly

Condition Requirements
Model OH-58A/C
Part No. or Serial No. All
Special Tools None
Test Equipment Magnetic Particle Inspec-

tion Unit
Support Equipment None
Minimum Personnel
Required

Two

Consumable Materials None
Special Environmental
Conditions

None

References TM 1-1520-254-23

a. Visually inspect for damage to the area which
would be contacted by the main rotor static stops. No
yielding or deformation is allowed.

b. Remove bearings, and check mast runout. Re-
fer to figure 6-16.

(1) Runout at the lower bearing journal not to
exceed 0.002 inch.

(2) Runout at the upper bearing journal not to
exceed 0.003 inch.

(3) Runout at the groove in the upper set of
splines (the split cone seat) not to exceed 0.003 inch.

(4) Runout on the O.D. of the mast at a point
approximately 20.00 inches from the upper end not to
exceed 0.015 inch.

CAUTION
The greatest single source of unneces-
sary bearing damage occurs during bear-
ing removal (see paragraph 6-94). Always
keep the components of a separable bear-
ing together. Never mix bearing compo-
nents. Bearings will be placed in unsealed
polyethylene bags during processing of
mast.

NOTE
Damage in excess of the above limits is
cause for rejection of the entire mast. If
mast meets these requirements, proceed
with normal inspection, including magnet-
ic particle and fluorescent penetrant in-
spections as applicable.

c. Visually inspect split inner races outer race,
bearing balls, and cage for condition. Look for brinelling
and burnishing of inner and outer races. Look for frac-
tured cage, pitting, nicks, and scoring of ball bearings. No
brinelling, burnishing, pitting, or scoring is permitted on
active surfaces of bearing races or ball bearings. Tarnish

on retainer is not detrimental. Bearings which have been
subjected to high impact forces (e.g., crash landing, sud-
den stoppage, etc.) must be replaced.

NOTE
Axial and radial play of the mast bearing is
normal; measurements are not required.
Transmission oil sampling, chip detector,
and visual inspections are the only meth-
ods used to determine the condition of the
mast bearing.

d. Visually inspect mast splines for burrs, nicks
and scratches. Damage 0.002 inch or less in depth is
acceptable. Inspect the milled groove in serrations where
collar set attaches. Milled groove must cross five serra-
tions only. Look for heavy scoring or missing metal in
milled groove, or in one of the adjacent serrations.

e. Inspect mast for corrosion and pitting.
NOTE

Masts, P/N 206-010-332-5, -9, and -11, were
treated internally with hot linseed oil at
time of manufacture. Later masts were in-
ternally treated with epoxy primer. The
change from oil to epoxy primer was made
to provide better corrosion protection.

f. Inspect seal and bearing plate for corrosion or
pitting in area of seal seat.

g. Inspect the following parts (figure 6-14) by
magnetic particle method (code M) or fluorescent pene-
trant method (code F) as outlined in TM 55-1500-335-23.
Refer to figures 6-15 and 6-16 for mast and subassem-
blies repair areas and limits. No cracks allowed. If a crack
in any of the listed parts is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

ITEM NOMENCLATURE CODE
1 Mast M
3 Locking Plate F
4 Mast Bearing Nut M

10 Plate, Mast and Seal M
14 Bearing Liner M

(1) Inspect mast (1, figure 6-14) using direct
electrical contact using copper braided pads; magnetize
at 1200 amperes. Inspect with longitudinal field with
three (3) overlapping shots spaced 12 inches apart, mag-
netize at 6000 ampere-turns.

(2) Inspect mast bearing nut (4, figure 6-14)
with circular field using 1 inch central conductor, magne-
tize at 1200 amperes.

(3) Inspect plate, mast and seal (10, figure
6-14) with circular field using 1 1/2 inch central conductor.
Make three (3) equally spaced shots (120 degrees apart)
magnetize at 1200 amperes.

(4) Inspect bearing liner (14, figure 6-14) with
circular field using 1 1/2 inch central conductor. Make
three (3) equally spaced shots (120 degrees apart) mag-
netize at 1200 amperes.
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Figure 6-15. Main Rotor Mast Subassemblies (Sheet 1 of 2)
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1.

2.

3.

4.

5.

6.

7.

8.

NOTES

Surface corrosion which can be removed with scotch brite, crocus cloth, or steel wool (steel
parts only) without perceptible removal of base material is negligible.

Scratches, nicks, gouges, and pits, less than 0.002 inch depth, are negligible.

Only negligible damage is permitted on this item, except on flange areas.

Individual pits or other damage not more than 0.010 inch depth by 0.100 inch diameter
is permitted, provided the defect is at least 0.050 inch from any bolt hole, sealing surface,
bearing seat area, or adjacent damage. This is provided such defects affect no more than
5 percent of any surface.

Chamfer  or  corner  damage may be cleaned up to a maximum of 0.060 inch X 45 degrees
resultant chamfer.

Some wear can be expected in these areas. Must provide slight interference (press fit) with
parts at same temperature. Measure if necessary.

Measurement of this dimension is not normally required.

Discretion must be used in taking four place measurements.

6-97. Repair — Mast

Figure 6-15. Main

Assembly. (AVIM)

NOTE

To prevent corrosion, do not handle the
bearing or the mast assembly with bare
hands below upper mast bearing liner —
use white cotton gloves (C76). Use
corrosion preventive compound (C52) to
remove any existing fingerprints.

a. Blend out sharp edges of scratches, nicks, and
gouges in area A and area B splines, with fine India
stone (C84). Depth of damage after repair must not
exceed 0,030 inch at tip of spline, 0.020 inch on
sides of spline, nor 0.005 inch at root of spline, Spline
damage must not exceed 0.100 square inch per
serration.

b. Polish out nicks, dents, scratches, or corrosion
pits not exceeding Iimits given in figure 6-16 with fine
India stone (C84), blending repair area with
surrounding area.

c. Replace mast if damage after cleanup exceeds
limits given in figure 6-16.

d. Remove superficial corrosion, using a wire
brush or steel wool in area E of figure 6-16.

206040-487-2

Rotor Mast Subassemblies (Sheet 2)

e. If honing equipment is not available, surface
corrosion may be removed from inside diameter of
mast with sandpaper (C126). Abrasive cloth, etc., can
be attached to 1.400 to 1.500 inch diameter ramrod
or rotary drill with extension. Surface may be wet
polished, using drycleaning solvent (C62). Do not
overheat mast assembly during polishing operation.

(1) After removal of corrosion products, surface
stains excluded, thoroughly clean inside diameter
with MEK (C107).

(2) Treat inside diameter with oil (C103). To
ensure adequate coverage, a double pour through is
recommended.

f. Replace upper mast bearing if unserviceable.
Replace mast if TIR exceeds allowable specified limits
in figure 6-16 and paragraph 6-96.

g. Remove corrosion products from seal and
bearing plate with sandpaper items (C124, C125, or
C126) then clean surface with drycleaning solvent
(C62). Pitting not to exceed 0.010 inch after cleanup
will be permitted, provided pitting is not adjacent on
both inner and outer diameters, and provided it does
not effect critical sealing surfaces.

h. Replace all unserviceable parts

6-60
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Figure 6-16. Mast Repair Areas and Limits (Sheet 1 of 3)
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ALLOWABLE

Area E. Only surface rust which can be removed with a wire brush or steel wool.

Ares F. 0.015 Inch depth with 0.500 inch minimum radius.

Area G.This surface is a roller bearing inner race, perceptible wear necessitates measssurement. Wear allowed
is 0.0002 inch by comparing worn to unworn area of bearing surface. O.D. MINIMUM is 2.0666 inch.

AraeH. 0.005 Inch depth or to a maximum I.D. of 1.620 inches provided cleanup is accomplished by honing or
similar mathod so that material removed is uniform around diameter.

Area J. Rust shall be removed by raworking the mast to dimensions shown in DETAIL 1. Rework need not ba
brought to tha minimum 2.252 inches O.D. provided all traces of corrosion and pitting are removed. Radius
shall not be less than 0.250 Inch.

Ares K. The upper bearing journal surface may be reduced in width to allow repair in area J. Minimum accept-
able width Is 0.740 Inch. See DETAIL 1. scattered nicks, scratches and pits to a depth of 0.002 inch after
cleanup and not exceeding five percent of circumference are acceptable.

Area L. 0.005 inch depth with 0.050 Inch minimum radius.

NOTES:

1. External repairs must havs a minimum radius of 0.500 inch unless, otherwise stated.

2. Internal repairs should consist of removing metal uniformly around the diameter.

3. Any maat whkh is reworkad must be identified as REWORKED as follows:

a. Cost reworked areas A, B, and J with epoxy polyamide primer (C116)exclude mast splines, split
cons, and thread separation.

b. EXAMPLE- When area F is reworked, Iightly stamp the letters RF on the center of the mast date
pkte between ths pert number and serial number.

c. Repairs to ths mast I.D. in areas D and H will also Include I.D. measurements when stamping
eras on date plats.

d. The uppar 2500 inches of the maat I.D., measured from the top down, maybe honed not to
exceed 0.010 inches in depth (0.020 inch diameter). The first inch from the top must not exceed
1.705 inches inside diameter overall. Clean affected ares wtth MEK (C107) and cost with zinc
chromate primer (C110).

4. Previously reworked meets shall be carefully measured to ensure dimensions ara not exceeded.

5. Internal repairs shall be costed with oil (C103).

6. All dimensions are in inches.

7. TIR - total (dial) indicator reading.

8. Only surfcecorrosion which can be removed with steel wool is reparable on the threads in area A; no
other change is allowable.

Figure 6-16. Mast Repair Areas snd Limits (Sheet 2)
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Figure 6-16. Mast Repair Areas and Limits (Sheet 3)
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WARNING

Refer to figure 6-16 mast repair areas and
limits for any rework of mast assembly.

NOTE
Lubricate bearings and surfaces of mating
parts on reassembly with oil (C103).

6-98. Assembly - Mast Assembly. (AVIM)

NOTE
To prevent corrosion, do not handle the
bearing or the mast assembly with bare hand
below upper mast bearing liner -- use white
cotton gloves (C76). Use corrosion
preventive compound (C52) to remove any
existing fingerprints.

a. If O.D. of bearing (12, figure 6-14) has a
chamfer on one corner, install bearing with chamfer up.
Apply a thin coating of corrosion preventive compound
(C51) to the mast in the bearing mounting area and the
lower half of the threaded area, filling the groove at the
bottom of threads.

b. Press bearing (12, figure 6-14) onto mast.
After bearing is installed, fill the thread relief area located
between the bearing and threads with corrosion
preventive compound (C51).

c. Preheat bearing liner (14) with heat lamp to
140°F (60°C) temperature and press liner onto bearing
(12), using bearing puller (T16).

d. Position shim (11) on bearing (12).

e. Position plate (10) on shim (11) and
bearing liner (14). Remove or add shims to provide 0.001
to 0.004 gap between plate and liner. Refer to figure 6-
17.

f. Install packing (13, figure 6-14) in groove in
bearing liner (14).

g.  Install seal (5) in plate (10). Apply film of
sealing compound (C131.1) between seal O.D. and plate
mating bore. Trim excess sealant. Lubricate seal lip with
oil (C103).

h. Insert mast bearing nut (4) into seal (5)
installed in plate (10) before installing on mast

i. Position seal (5) and nut (4) on shim (11)
and bearing line (14).

j Install screws (9) to secure plate (10) to
bearing liner (14).

k. Hold mast with holding fixture (T17) and
torque nut (4) with wrench (T36). Torque nut to 500 TO
550 FOOT-POUNDS.  Refer to figure 6-17.

NOTE
Ensure that end of lockwire is bent In-board
toward mast.

l. Apply small bead of sealing compound
(Cl31) between mast nut and mast serrations. Install
locking plate (3) and nut (4). Install two screws and
lockwire.

NOTE
Apply thin coating of corrosion preventive
compound (C51) to mast prior to bearing
installation and above bearing to Include
treated area. Remove excess compound after
bearing Installation.

CAUTION
If sealant Is applied after controls are
Installed, do not cover drain holes at bottom
of controls support. When sealant Is dry, trim
excess material with sharpened plastic
scraper. Do not use metal scraper. Refer to
figure 6-17.

m Apply sealant (C129) to a new cap-plug
(16) and install cap-plug in main rotor mast (1, figure 6-
14).

6-99. Installation - Mast Assembly.

NOTE
To prevent corrosion, do not handle the
bearing or the mast assembly, with bare
hands below upper mast bearing liner, --- use
white cotton gloves (C76). Use corrosion
preventive compound (C52) to remove any
existing fingerprints.

6-64  Change 25



TM 55-1520-228-23-1

Figure 6-17. Main Rotor Mast Build-up

NOTE

Lubricate transmission spider splines
and mast aIignment bearing with oil.

a. Place packing (15, figure 6-14) in recess (not in
oil groove) in top of transmission top case.

CAUTION

Ensure mast bearing lubrication holes
are free of obstructions. Blockage of
lubrication holes can cause premature
failure of the mast bearing.

a.1. Inspect mast assembly lubrication holes for
blockage. if sealer or other foreign material is found,
the mast assembly should be disassembled, cleaned,
and reassemble.

CAUTION

To prevent entry of contaminants into
mast assembly and transmission, en-  
sure mast cap-plug (16) is installed.

b. Install assembled main rotor mast through
opening in top of transmission.

c. Line up lower mast spline teeth with spline
teeth in planetary spider.

d. Guide end of mast into lower mast bearing and
position upper mast bearing liner over mounting studs
in top case.

e. Install swashplate assembly. Refer to para-
graph 5-121.

f. Install main rotor assembly. Refer to paragraph
5-10.

g. Install cyclic and collective rods. Refer to para-
graph 5-114.

h. Install cowling. Refer to paragraph 2-46.

6-100. SIGHT GAGE, OIL LEVEL ASSEMBLY.

6-101. Description — Sight Gage, Oil Level
Assembly. A sight glass located on the transmission
housing is used to check the oil level in the transmis-
sion. The oil level must be visible in sight glass. If oil is
visible, additional oil is not required. If oil is not visible
in sight glass, add oil to the center dot only. The
normal capacity is 4.0 U.S. quarts.

NOTE

Refer to paragraph 1-10 for additional
information and servicing of transmis-
sion oil system.
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6-102. Inspection — Sight Gage, Oil Level Assem-
bly. Inspect sight gage for leaks, cracks, and discolor-
ation of glass.

NOTE
Condensation on the inside of the sight
glass is acceptable, providing that the oil
does not have a dirty, milky appearance.

6-103. Removal — Sight Gage, Oil Level Assembly.
a. Drain oil below sight gage.
b. Remove retaining ring, sight glass and pack-

ing.
6-104. Repair — Sight Gage, Oil Level Assembly.

a. Replace sight glass if badly discolored,
cracked or excessively crazed.

b. Replace packing.
6-105. Installation — Sight Gage, Oil Level Assem-
bly.

a. Install new packing, sight glass and retaining
ring.

b. Service transmission oil system and check for
leaks.
6-106. SPINDLE (TRANSMISSION).
6-107. Description — Spindle (Transmission).

Premaintenance Requirements for Spindle
(Transmission)

Condition Requirements
Model OH-58A/C
Part No. or Serial No. All
Special Tools None
Test Equipment Magnetic Particle

Inspection Unit
Support Equipment None
Minimum Personnel
Required

Two

Consumable Materials None
Special Environmental
Conditions

None

References TM 1-1520-254-23

Two spindles (2, figure 6-10) are installed, one on each
side of the transmission case, and support the transmis-
sion to the pylon support links (11, figure 2-55).

6-108. Inspection — Spindle (Transmission). In-
spect spindles (2) for cracks, nicks, and damage to
threads of studs. No cracks allowed. If a crack in the
spindle (transmission) is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

6-109. Removal — Spindle (Transmission).

a. Remove nuts (16, figure 6-10), and washer (3).

b. Remove spindle.

6-110. Repair/Replacement — Spindle ( Transmis-
sion). Repair is limited to removal and replacement with
authorized serviceable items. Refer to TM
55-1520-228-23P.

6-111. Installation — Spindle (Transmission).

a. Clean mounting areas of spindle (2) and trans-
mission and apply sealing compound (C131).

b. Install spindle (2), washers (3), and nuts (16).
Torque nuts (16) 160 TO 190 INCH-POUNDS.

c. Apply sealing compound (C131) to faying sur-
faces of spindle.

SECTION IV. TAIL ROTOR DRIVESHAFT
6-112. TAIL ROTOR DRIVESHAFT.
(Prior to MWO 55-1520-228-50-25.)

NOTE
Tail rotor driveshaft after compliance with
MWO 55-1520-228-50-25, refer to para-
graph 6-158.

6-113. Description — Tail Rotor Driveshaft. The tail
rotor driveshaft is made up of the following four sections;
the forward short shaft (3, figure 6-18), the oil cooler fan
shaft (4), the aft short shaft (6), and the long shaft (10,
figures 6-20 and 6-21). Flexible laminated steel disc cou-

plings are used to connect the shaft sections, freewheel-
ing assembly, and the tail rotor gearbox.

a. Original bearing hangers are split, with clamp-
ing bolt and shim to adjust fit with the bearing. This per-
mits the bearing to be aligned within the hanger regard-
less of the angle of the hanger support on the tailboom.

b. Improved bearing hangers incorporate a clinch
bolt, clamping nut, spacer, and spring.

6-114. Lubrication — Tail Rotor Driveshaft. Lubri-
cate the tail rotor driveshaft in accordance with figure 1-5.
Disassemble as required to gain access to adapters.
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Figure 6-18. Driveshafts - Tail Rotor (Forward Short Shft Typical (Sheet 1 of 2).
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Figure 6-18. Driveshafts – Tail Rotor (Forward Short Shaft Typical) (Sheet 2)
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6-115. Inspection — Tail Rotor Driveshaft.

Premaintenance Requirements for
Tail Rotor Driveshaft

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Fluorescent Penetrant In-
spection Unit

Support Equipment None

Minimum Personnel Re-
quired

Two

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

a. Inspect shafts for scratches and damage. Sur-
face of shafts (steel and aluminum) are to be smooth and
unmarred.

b. Inspect long driveshaft for wear adjacent to
rubber bearing collar. This wear will be characterized by
a bright polished ring usually no larger than 0.040 inch in
width and running next to or from under the collar. When
this wear is found, bearing should be replaced and shaft
checked dimensionally. Maximum wear on diameter be-
neath bearing collar is 0.006 inch, determined by mea-
suring the difference in diameter between the worn and
unworn area. When wear is more than 0.006 inch, re-
place driveshaft and bearing collar and inspect bearing.

c. Check tail rotor shafts for security of bonding of
coupling adapters to ends of shafts, and security of bond-
ing of splined adapter on forward end of long shaft. To
test bond, attempt to twist adapter on end of shaft and
place end of thumb on head of pin and rotate pin in its
hole. If pin is tight in hole and will not turn with thumb
pressure, remove pin and check for failure of bond be-
tween adapter and end of shaft. Replace shaft if bond
has failed.

(1) Check that splined adapter on short shaft
is not seized by grasping and moving short shaft fore and
aft.

(2) Check that remaining splined adapters are
not seized by flexing disc assembly and adapter with
fingers and thumb. Inspect for fore and aft movement at
coupling disc.

NOTE
Do not attempt to move long shaft forward
or aft.

d. Inspect visible area of splines for nicks, dents,
scratches, and corrosion. One third of the spline teeth
may be corroded or damaged (dented, nicked, or
scratched) if damage does not reduce the driving (profile)
area by more than 5% and:

(1) No scratches or other damage deeper than
0.004 inch or longer than 0.250 inch exist.

(2) No three consecutive teeth are damaged.

(3) Raised material is smoothed off.

(4) Measuring splines across two 0.120 inch
diameter pins in minimum O.D. of 1.1070 is obtained.

(5) Damage in other areas is not deeper than
0.006 inch or covering not more than 10% of area.

e. Inspect the coupling discs for cracks, wear, or
damage. Refer to paragraph 6-124. No cracks allowed.
If a crack in the discs is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

f. Inspect bearing collars (12, figures 6-20 and
6-21) as follows:

(1) Ensure that sealing compound on both
shaft and the bearing collar has not separated from bond-
ing surfaces.

(2) Replace collar or collars P/N
206-040-319-7 and/or P/N 206-040-319-9 when material
is hard and/or cracked completely through to the surface
of the driveshaft except as noted in step (3).

NOTE
If P/N 206-040-315-1 needs replacing use
P/N 206-040-319-7 or P/N 206-040-319-9.

(3) Cracks at either end of collar that do not
extend more than 0.300 from EOP may be trimmed to
eliminate crack.

NOTE
Collars P/N 206-040-315-1 are not to be
trimmed or sealed.

g. Inspect hanger bearings as follows:

NOTE
Lubrication expelled from the bearing is
not cause for rejection of the bearing. The
expelled lubrication usually is the result of
over lubrication. Do not wash, clean, or
spray the bearing or hanger assembly
with any type of solution during inspec-
tion. Use only clean cloths or shop towels
to clean the assembly.

(1) Inspection for bearing roughness is similar
to other single row ball bearings of this type except seal
drag is more noticeable in this bearing.
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(2) Inspect bearings for smoothness.

(a) Disconnect each end of shaft.

(b) Rotate the shaft by hand and apply a
slight radial load on each bearing.

(c) When any roughness/drag is detected,
replace the bearing.

(d) Reconnect shaft
nut.

NOTE

using new self-locking

Bearing wobble is generally due to the
misalignment of the inner race of the bear-
ing on the collar and the corresponding
misalignment of the bearing race and
driveshaft through center line. Reposition-
ing of the bearing collar on the shaft and
bearing realignment is required to cor-
rect this deficiency. Bearing slippage is a
positive indication of impending bearing
failure. After bearing installation and align-
ment, slippage index marks should be
painted from shaft to collar, collar to in-
ner race, and outer race to hanger. Slip-
page marks should be check for evidence
of movement after first flight following
MOC and thereafter on a daily basis. If
slippage has occurred during flight, the
assembly must be reshimmed and/or re-
aligned. If slippage is noted on hard type
hangers during the daily inspection, bear-
ing failure is imminent and bearing shall
be replaced.

Bearings may move in the spring type
hangers in certain normal conditions,
when outer race slippage marks show evi-
dence of motion, ascertain that the bear-
ing has not failed and spun in the hanger.
Evidence of motion between the bearing
inner race and collar or between collar
and shaft or a defective bearing is not
acceptable and requires corrective action.

(3) Inspect bearing seal for deterioration. Re-
place bearing if seal is deteriorated.

NOTE

Small holes in rubber seals are accept-
able on transfer inspection aircraft. These

holes are caused by field personnel lubri-
cating the bearing with a hypodermic
needle.

h. Inspect hanger
installed hardware.

for cracks, missing or improperly

NOTE

There is no established criteria for wear
of the bearing hangers and associated
hardware. Replacement of worn parts is
required only to correct unacceptable high
frequency vibrations.

6-116. Removal — Tail Rotor Driveshaft

Premaintenance Requirements
for Driveshaft

Condition Requirements

Model

Part No. or Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A/C

All

None

None

None

Two

(C38) (C55) (C91)
(C116) (C118) (C126)

None

NOTE

Any section of driveshaft, except the fan
shaft, may be removed without removing
the other sections.

a. Remove forward short shaft. Refer to paragraph
6-132.
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b. Remove oil cooler fan shaft. Refer to paragraph
6-139.

c. Remove aft short shaft. Refer to paragraph
6-148.

d. Remove long shaft. Refer to paragraph 6-155.

6-117. Repair — Tail Rotor Driveshaft.

a. Aluminum driveshaft:

(1) Area under and immediately adjacent to
rubber collars with scratches up to 0.006 inch deep,
axial or circumferential, but no longer than 1/4 of
circumference will be blended out with crocus cloth
(C55). Scratches and wear about the entire
circumference must not exceed 0.002 i nch .
Difference between unworn diameter and worn
diameter after cleanup must not exceed 0.006 inch.
Treat blended areas with chemical conversion
coating (38), then spray the bearing collar areas with
zinc chromate primer (C118), and allow to dry prior to
installation of the collars.

(2) Other driveshaft areas. Scratches up to
0.005 inch deep, axial or circumferential, but not
longer than 1/4 of circumference will be blended out
with crocus cloth (C55) not to exceed 0.006 inch after
cleanup. Scratches up to 0.002 inch deep about
entire circumference will be blended out with
maximum stock removal (including depth of scratch)
not to exceed 0.003 inch. Treat blended areas with
chemical conversion coating (C38), then paint the
area with lacquer (C91).

surfaces of couplings with epoxy polyamide primer
(C116).

(3) Driveshafts having deteriorated cadmium
plating will be lightly sanded, except for flat surfaces
of couplings, to remove surface corrosion and ensure
good paint adhesion. Paint entire driveshaft, except
for flat surfaces of couplings, with epoxy polyamide
primer (C116).

6-118. Installation — Tail Rotor Driveshaft.

a. Install forward short shaft. Refer to paragraph
6-134.

b. Install oil cooler fan shaft. Refer to paragraph
6-143.

c. Install aft short shaft. Refer to paragraph
6-150.

d. install long shaft. Refer to paragraph 6-157.

6 - 1 1 9 .  D I S C  A S S E M B L Y .

6-120. Description – Disc Assembly. Flexible
laminated steel disc couplings, (4, figure 6-19) are
used to connect the shaft section, freewheeling
assembly, and the tail rotor gearbox.

6-121. Inspection –  D isc  Assembly .  See
paragraph 6-115 for inspection while installed on tail
rotor driveshaft.

6-122. Removal – Disc Assembly.
b. Steel driveshaft:

(1) Scratches up to 0.010 inch depth, axial or
c i rcumferent ia l ,  but  no longer than 1/4 o f
circumference will be blended out with sandpaper
(C126). Lightly sand entire driveshaft, except for flat
surfaces of couplings, to ensure good paint adhesion.
Paint entire driveshaft, except for flat surfaces of
couplings, with epoxy polyamide primer (C116).

(2) Scratches up to 0.005 inch depth around
the entire circumference will be blended out with
sandpaper (C126). Difference between unworn
diameter and blended diameter, after cleaning must
not exceed 0.010  inch. Lightly sand entire driveshaft,
except for flat surfaces of couplings, to ensure good
paint adhesion. Paint entire driveshaft, except for flat

After a disc assembly has been run on a
helicopter, disc will not be changed from
original stack up, Changing of sequence
or reversing of indexing flats will render
disc assembly unserviceable, and the
disc assembly must be replaced with a
new, properly stacked disc assembly.

Remove four bolts (2 and 7, figure 6-19), beveled
washers (3), flat washers (5), and nuts (6). Support
driveshaft (1) and carefully remove disc assembly (4)
from adapters (8).
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1. Shaft Assembly
2. Bolt, AN174-7A
3. Washer-Beveled
4. Disc Assembly
5. Washer, Flat
6. Nut
7. Bolt, AN174-H7A (See Note),

Bolt, AN174-H6A (See Note)
8. Adapter (Splined)

Figure 6-19. Aft Disc Assemblies

6-123. Cleaning — Disc Assembly. Clean disc as-
sembly and adapter with drycleaning solvent (C62) and
wipe clean with lint-free cloth.

6-124. Inspection — Disc Assembly.

Premaintenance Requirements for Disc Assembly

Condition Requirements

Model OH-58A/C
Part No. or Serial No. All
Special Tools None
Test Equipment Fluorescent Penetrant

Inspection Unit

Support Equipment None

Minimum Personnel
Required

Two

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

CAUTION

Do not mix old and new discs. Do not
change sequence of reverse indexing
flats.

a. Inspect discs for cracking, wear, and damage.
No damage of any type permitted. Disc assemblies vary
between 9 to 12 plates, each plate of 0.010 to 0.014 inch
thickness. Stacked discs in an assembly will vary be-
tween 0.115 to 0.127 inch. Any gap between two of the
assembled discs must not exceed 0.005 inch at any
point. If a crack in the disc is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

b. Inspect bolts, washers, and nuts for obvious
damage and wear.
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6-125. Repair — Disc Assembly.
a. No repair is authorized for the disc.

b. Replace defective bolts, washers, and nuts.

CAUTION

Grain of each disc runs parallel to the in-
dexing flat edges. When assembling new
disc assembly it is necessary to alternate
indexing flats to obtain alternate grain di-
rection. DO NOT ALTER DISC STACK-UP
SEQUENCE. Install beveled side of wash-
ers toward disc assembly. If beveled
washers are installed with flat side of
washer next to disc, premature failure is
apt to occur.

NOTE

On each of the five disc assemblies torque
the nuts in an alternate pattern. Tighten
one nut to 20 INCH-POUNDS, then alter-
nate 180 degrees and tighten the opposite
nut the same amount. Repeat this proce-
dure on all nuts increasing the torque 15
TO 20 INCH-POUNDS increments until the
final torque value is reached.

6-126. Position – Disc Assembly.

a. Position disc assembly (4, figure 6-19) be-
tween shaft assembly (1) and adapter (8) and secure
using
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Figure 6-20. Long Driveshaft Installation — Tail Rotor (Hard Type)

6-73



TM 55-1520-228-23-1

Figure 6-21. Long Driveshaft Installation — Tail Rotor (Spring Type)
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four bolts (2 and 7), beveled washers (3, beveled
washers with rounded edge next to disc assembly and
beveled washers with rounded edge next to adapter),
flat washers (5), and nuts (6).

b. Torque four nuts (6) 50 TO 70 INCH-
POUNDS.

c. After disc assembly is installed, inspect for
distortion resulting in gaps between the individual
discs. If any gaps are detected by visual examination,
measure gaps with a feeler gage. Maximum
allowable gap is 0.005 inch. If any gaps are found
which exceed this limit, loosen bolts, rotate disc back
and forth, and uniformly tighten bolts to required
torque. Re-inspect for gaps, if gaps exceed limits
replace disc assembly.

6-127. Adjustment and Alignment — Tail Rotor
Driveshaft.

a. Original (Hard Type) Bearing Hangers.

All maintenance functions to be
performed on the tail rotor driveshaft
assembly  dur ing runup wi l l  be
accomplished from the right side of the
helicopter. Extreme care must be taken
to prevent hands, clothing or tools from
becoming entangled with operational
components. Stay clear of the tail rotor.

(4) After runup, torque bolts 50 TO 70 lNCH-
POUNDS. Lockwire (C96) after shutdown. Using
acrylic lacquer (C92), paint slippage mark from
driveshaft assembly to rubber collar, to inner race of
bearing and from outer race of bearing to bearing
hanger.

(5) Maintenance operational check is required.
Refer to TM 55-1500-328-25.

(6) After maintenance operational check,
inspect slippage mark. Any evidence of slippage
requires replacement of shim (17, figure 6-20) with a
shim 0.002 inch smaller.

b. Improved (Spring Type) Bearing Hangers.

(1) Disconnect disc coupling at forward end of
long driveshaft and remove aft short aluminum shaft,

(2) Back off nut (1, figure 6-22) to end of clinch
bolts. Do not remove nut.

(3) Insert wedge in slot on the bearing hanger
and open slightly taking care not to damage the
hanger.

(4) Rotate shaft by turning the tail rotor blade
and hub assembly.

(5) Visually inspect the bearing for wobble.

(6) If no wobble exists, remove wedge and
torque 50 TO 70 INCH-POUNDS.

(1) For initial helicopter runup, torque bearing (7) Repeat steps (2) through (6) for each
hanger clamp bolts 15 INCH-POUNDS to allow bearing.
bearing to align.

(8) Install aft short shaft removed in step (1).
(2) Runup at least 15 minutes before checking

for wobble.

(3) Hangers must not wobble in free state more Do not grasp tail rotor driveshaft while
than 0.004 inch measured at hanger clamp ring operating. Secure articles of clothing,
during shaft rotation and must be centered in the rags, etc, to prevent wrapping about
bearing support bracket within 0.060 inch. shaft.

NOTE Last two hangers will be adjusted from
right (pilot) side of tailboom only. Stay

There is no established criteria for wear clear of tail rotor blade when walking
of the bearing hangers and associated from one side of tailboom to the other.
hardware. Replacement of worn parts is
required to correct unacceptable high (9) Ground run helicopter. During runup, insert
frequency vibration. a flat non-sharp tool in the parting line of bearing
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Figure 6-22. Improved (Spring Type) Bearing Hangers
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hangers. Pry up to relieve tension from spring, thus
allowing bearing to self align.

(10) Remove tool and allow hanger to return to
spring-loaded condition.

(11) Repeat steps (9) and (10) for each bearing
and hanger.

(12) Continue ground run for 15 minutes,
then shut down. During coastdown, check bearing
wobble. This is indicated by noting wobble of bearing
hanger when felt by hand. Eliminate wobble by
repeating steps (9, 10, and 12).

(13) After shutdown, disconnect disc coupling
at forward end of long driveshaft and remove aft short
shaft.

(14) Slowly rotate shaft by turning the tail rotor
blades and hub assembly by hand.

(15) Visually inspect bearing and hangers for
wobble. Bearing hangers must be centered within
0.060 inch of midpoint of bearing supports.

NOTE

A dial indicator, if locally available, may
be used for this purpose. If the bearing
inner race and collar are positioned
square to the tail rotor shaft within 0.004
inch indicated runout, the bearing inner
race and collar position is satisfactory.

(16) If no wobble exists, reinstall aft short
shaft. If wobble does exist, repeat steps (9) through
(16) to remove wobble.

(17) Paint slippage marks using acrylic lacquer
(C92) from shaft to collar, collar to inner race and from
bearing outer race to hanger.

(18) To prevent corrosion damage to the tail
rotor driveshaft, mask bearings and collars with tape
(C143), then spray paint with acrylic lacquer (C91).

(19) Maintenance Operat ional  Check is
required. Refer to TM 55-1500-328-25.

(20) After Maintenance Operational Check,
inspect slippage marks. Any evidence of slippage
requires inspection in accordance with paragraphs
6-115 and 6-127, step b.

TM 55-1520-228-23-1
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6-129. Description — Forward Short Shaft. The
forward short shaft (3, figure 6-18), is a component
section of the tail rotor driveshaft. Flexible adapter
complete coupling of short shaft to main driveshaft
and oil cooler fan driveshaft.

6-130. Lubrication – Forward Short Shaft.
to figure 1-5.

6-131. Inspection — Forward Short Shaft.
to paragraph 6-115 for required inspection.

Refer

Refer

6-132. Removal — Forward Short Shaft. Refer to
figure 6-18. Remove two opposed bolts (16), washers
(10 and 12), and nut (15) from splined couplings at
each end of forward short shaft (3). Leave laminated
disc assemblies assembled on forward short shaft.
Remove forward short shaft (3) from helicopter.

6-133. Repair — Forward Short Shaft. Refer to
paragraph 6-117 for repairs.

6-134. Installation — Forward Short Shaft.

a.

NOTE

Prior to installation Iubricate shaft and
adapter splines identified in figure 1-5.

Posit ion forward short  shaft  between
freewheeling shaft (1, figure 6-1 8) and oil cooler shaft
(22, figure 6-23).

Install beveled side of washers toward
disc assembly. If beveled washers are
installed with flat side of washer next to
disc this will result in premature disc
failure.

NOTE

On each of the five disc assemblies
torque the nuts in an alternate pattern.
Tighten one nut to 20 INCH-POUNDS,
then alternate 180 degrees and tighten
the opposite nut the same amount.
Repeat this procedure on all nuts
increasing the torque 15 TO 20 lNCH-
POUNDS increments until the final
torque value is reached.
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Figure 6-23. Oil Cooling Blower and Shaft Assembly (Sheet 1 of 3)
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Figure 6-23. oil Cooling Blower and Shaft Assembly (Sheet 2)
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1. Forward Short Shaft
2. Screw
3. Retaining Screw
4. Gasket
5. Aft Firewall
6. Gasket
7. Doubler
8. Dissimilar Metals Tape (C138)
9. Hanger Bearing

10. Nut
11. Key Washer
12. Bearing
13. Aluminum Washer
14. Nut
15. Spacer
16. Bolt
17. Bolt
18. Flat Steel Washer
19. Aluminum Washer
20. Flat Aluminum Washer
21. Flat Steel Washer
22. Shaft
23. Screw
24. Inlet Plate
25. Rotor Assembly

Figure 6-23. Oil Cooling

NOTE

Bolts (11, figure 6-18) may be installed
in either direction, for ease of mainte-
nance. Diametrically opposed bolts
must be in same direction.

b. install bolts (11) washers (10) and (16), and
nuts (17). Refer to figure 6-18.

Torque four nuts (15) 50 TO 70 INCH-
POUNDS.

6-135. OIL COOLING BLOWER AND SHAFT
ASSEMBLY.

6-136. Description — Oil Cooling Blower and
Shaft Assembly. The cooler blower is mounted on
the structure, aft of the firewall and is driven by the tail
rotor driveshaft. The squirrel cage type impeller is
mounted on a flanged shaft which is mounted in bear-
ing hangers. The blower shaft connects the forward
and aft short tail rotor driveshafts and is part of the tail
rotor driveshaft system. The oil cooler blower provides
cooling air for the engine oil system and transmission
oil system. The engine oil cooler mounts above the

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

Flat Steel Washer
Bolt
Housing Assembly
Nut
Flat Steel Washer
Aft Short Shaft
Nut
Key Washer
Bearing
Flat Aluminum Washer
Flat Steel Washer
Bolt
Bolt
Flat Steel Washer
Flat Aluminum Washer
Hanger Assembly
Spacer
Shim
Bolt
Flat Steal Washer
Flat Aluminum Washer
Shim
Shim
Clinch Nut

205040-495-3

Blower and Shaft Assembly (Sheet 3)

cooling blower while a flexible duct conveys cooling air
forward to the transmission oil cooler.

6-137. Cleaning — Oil Cooling Blower and Shaft
Assembly.

a.      Prepare two to four quarts of cleaning solution
corsisting of one part cleaning compound (C43)
(water soluble cleaner) to four parts of clean water.

b. Remove aft fairing (5, figure 2-10) by loosen-
ing turn lock fasteners.

c. Disconnect hose assembly at the engine oil
cooler blower housing by removing clamps. Refer to
paragraph 4-76.

d. Temporarily reposition the hose assembly by
pushing down on the hose assembly and pulling out-
ward from the oil cooler blower housing.

NOTE

Position hose assembly to ensure that
the cleaning solution does not enter the
hose assembly opening during flush-
ing procedures.
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e. Operate engine at idle speed 62% to 63% N1
during cleaning procedure.

f. Spray the cleaning solution into the center of
the oil cooler housing shaft ring assembly.

CAUTION

Do not spray the cleaning solution directly
onto the blower assembly blades, balance
could be affected.

g. Spray the cleaning solution into the center of
the oil cooler blower assembly at the rate of one quart to
9 to 11 seconds until 2 to 4 quarts have been utilized.

h. After shutdown, visually inspect oil cooler
blower assembly and oil cooler assembly for cleanliness
and evidence of surface corrosion.

i. Repeat above procedures as necessary until
the oil cooler and oil cooler blower assembly are clean.

j. Install hose assembly on the oil cooler blower
assembly and secure with clamp.

k. Install aft fairing assembly and secure turnlock
fasteners.

6-138. Inspection — Oil Cooling Blower and Shaft
Assembly. (Figure 6-23.)

Premaintenance Requirements for
Cooling Blower and Shaft Assembly

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Magnetic Particle
Inspection Unit
Eddy Current Inspection
Unit

Support Equipment None

Minimum Personnel
Required

Two

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

a. Inspect hangers and shaft for cracks and other
mechanical damage. No cracks allowed. If a crack in the
hangers of the oil cooling blower assembly or in the shaft
of the blower shaft assembly is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

b. Inspect rotor (25) for cracks, particularly at
mounting flange and at individual blades. No cracks are
allowed. If a crack in the rotor of the oil cooling blower
assembly is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

c. If rotor requires refinishing, clean thoroughly
and apply a very thin uniform coat of zinc chromate prim-
er (C118).

d. Inspect housing (28) for cracks and other me-
chanical damage. Check for presence of drain hole in
bottom of housing (28). If there is no drain hole, drill a
0.188 to 0.194 inch hole (No. 13 drill) in the bottom center
of the housing approximately 0.0250 inch forward of the
aft edge. No cracks allowed. If a crack in the housing of
the oil cooling blower assembly is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

e. If there is any reason to suspect that an over-
speed of the drive system has occurred, perform inspec-
tion of the hanger bearings outlined in paragraph 6-115,
step g, and of blower rotor.

NOTE
Oil cooler blowers other than the two
listed in Chapter 1, Section V are condition
items.

6-139. Removal — Oil Cooling Blower and Shaft As-
sembly. (Figure 6-23.)

a. Remove aft fairing to gain access to cooling
blower.

b. Remove forward and aft short tail rotor drive-
shafts attached to each end of gearshaft (22). Refer to
paragraph 6-132 and paragraph 6-148.

c. Drain oil tank and remove engine oil cooler, oil
fittings and lines, flexible air duct, and other components
as required to provide clearance for removal of blower
assembly from structure. Refer to paragraph 4-75 for oil
cooler removal.
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d. Remove four screws (2, figure 6-23).

CAUTION

If shims are lost or damaged and the exact
thickness is not known, depot level main-
tenance is required. If shims are not
bonded to structure, take adequate pre-
cautions to ensure that shims are rein-
stalled in same location.

e. Remove four bolts (44), four bolts (38), and two
bolts (17). Remove fan and shaft assembly from helicop-
ter. Identify shims (43) for reinstallation in same location.
Check that shims under bearing hangers (9 and 41) are
bonded to helicopter structure.

6-140. Disassembly — Oil Cooling Blower and Shaft
Assembly.

a. Straighten tang of key washers (11 and 33,
figure 6-23), and remove nuts (10 and 32). Hold gear-
shaft with spline wrench (T19), and remove nuts with
spanner wrench.

b. Remove hangers (9 and 41) as follows:

(1) On original style (hard type) shown in figure
6-23, loosen bolts (16 and 37). Pivot hangers around
toward the 90 degree position to bearings (12 and 34).
Apply slight pressure to separate hanger from bearing (a
wedge may be inserted in the slot on the hanger to open
it slightly, taking care not to damage the hanger).

(2) On improved (spring type) hanger shown in
figure 6-22, loosen nuts (1) and remove hangers as out-
lined in step a. above.

(3) Press bearings (12 and 34, figure 6-23) off
gearshaft (22). Discard bearings as pressure applied to
the outer race during removal damages the bearing.

(4) Remove screws (23, figure 6-23) and plate
(24). Remove gearshaft and rotor from housing (28).

(5) Remove bolts (27) and remove rotor (25)
from gearshaft (22).

6-141. Repair — Oil Cooling Blower and Shaft As-
sembly.

a. Rotor assembly — No repair is authorized ex-
cept for rebalance. Refer to paragraph 6-142, step
6-142a.

b. Gearshaft assembly — Refer to repair proce-
dures for steel driveshaft, paragraph 6-117, step b, ex-
cept that bearing sleeves, threaded areas, and splines
will not be painted.

c. Splines — Refer to paragraph 6-115.

d. Housing assembly — Refer to TM
1-1500-204-23 for standard sheet metal repair proce-
dures.

NOTE
If not previously accomplished, drill a
0.188 to 0.194 inch hole in the bottom cen-
ter of the housing approximately 0.250
inch forward of the aft edge of housing
assembly.
(1) Repaint housing with epoxy polyamide

primer (C116) or zinc chromate primer (C118).
(2) If housing assembly (28) is generally dete-

riorated and damaged, replace housing assembly in lieu
of repair.

e. Hanger assemblies — No repair other than
dressing out minor scratches, nicks, and dents is autho-
rized. Scratches, nicks, and dents up to 0.010 inch, ex-
cept for bearing bolt, and interface areas, will be blended
out with sandpaper (C126), polished with crocus cloth
(C55) and touched up with epoxy polyamide primer
(C116).

6-142. Reassembly — Oil Cooling Blower and Shaft
Assembly.

NOTE
Balance gearshaft and rotor only when a
known out-of-balance condition exists.
Balancer to be fabricated locally, by use of
two sections of aluminum alloy angle six
inches in length, set a sufficient height to
allow free movement of rotor.
Rotor and gearshaft is statically balanced.
The heavy side will rotate to the lowest
position on the balancer. Add washers (as
required) to obtain a balanced assembly.

a. Position rotor (25, figure 6-23) on gearshaft
(22) from forward end as illustrated and install bolts (27),
washers (26 and 30), and nuts (29). Tighten nuts (29) to
align rotor with shaft but do not torque at this time. Place
the gearshaft on knife edge balancer with the balancer
blades positioned inboard of the keyway slots on the
bearing journal surfaces. Add additional thin steel wash-
ers (30), to balance assembly as nearly as possible with-
in the limits obtainable with one final AN960-416L wash-
ers may be used on one bolt (27), and a maximum of two
AN4-6A bolts may be substituted for AN4-5A bolts (27)
to obtain balance. When assembly is in balance, torque
nuts (29), TO 50 TO 70 INCH-POUNDS.

b. On original style (hard-type) bearing hangers
shown on figure 6-23, fit new bearings to hangers as
follows:

(1) If not previously accomplished, install
spacers (15 and 42), thin aluminum washers (20 and 35),
thin steel washer (21 and 36), and bolts (16 and 37) on
bearing hangers. Apply a thin coat of corrosion preven-
tive compound (C51) to grips to bolts (16 and 37), prior
to installation.

(2) Hold bearing (12 and 34) 90 degrees, to
notches in hangers, insert bearings one half way through
hangers then rotate bearings into same plane as hang-
ers.
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(3) Check fit of bearings in hangers by same
procedures as outlined for long tail rotor driveshaft.
Refer to pararaph 6-157.

NOTE

If bearings P/N 206-040-339-7 or -9
are being installed, corrosion preventive
compound is not required.

Bearing assemblies P/N 206-040-339-
3 and -5 are no longer authorized for new
installations. Bearing assemblies P/N
206-040-339-7 and -9 may be used
interchanqeably.

(4) After bearings (12 and 34) are properly
fitted to hangers remove bearings from hangers and
apply a thin coating of corrosion preventive
compound (C61) to mating surfaces of bearings and
hangers. Thin the corrosion preventive compound
with drycleaning solvent (C62), if necessary, but
mix solvent and compound thoroughly. Do not allow
compound to contact bearing grease seals. Reinstall
bearings in hangers and torque bolts (16 and 37) 50
TO 70 INCH-POUNDS.

c. On improved (spring-type) bearing hangers
shown on figure 6-22, install
follows:

new bearings as

Do not allow compound to contact
bearing grease seals.

NOTE

The bearing-to-hanger fit check is not
required on the (spring-type) bearing
hanger. If bearings P/N 206-040-339-7
or -9 are being installed, corrosion
preventive compound is not required.

Bearing assemblies P/N 206-040-339-
3 and -6 are no longer authorized for
new installations. Bearing assemblies
P/N 206-040-339-7 and -9 maybe used
interchangeably.

(1) Apply a thin coating of corrosion preventive
compound (C51) to mating surface of bearings and
hangers. If necessary, thin the corrosion preventive
compound with drycleaning solvent (C62).

(2) Inspect spacers (2 and 5. figure 6-22) to
ensure that they are the correct length spacers.
Similar, but shorter, specers (8) could be intermixed
with spacers (2 and 6). Install springs (3) on spacers (2
and 5) and insert spacers into bearing hangers (4 and
6). Install nuts (1) and torque 50 TO 70 lNCH-
POUNDS.

NOTE

Beveled aide of nut (32) should be
installed toward the bowing.

d. Position inlet plate (24, figure 6-23) on shaft
(22) aft of rotor (25). Pressbearing (34) and assembled
hanger (41 ) on aft end of shaft with the side of the
hanger with the longest height dimension toward the
forward end of the shaft. Install key washer (33) and
nut (32). Do not torque nut at this time.

NOTE

Beveled side of nut (10) should b.
installed toward the bearing.

e. Position shaft (22) and rotor into housing (28).
Press bearing (12) and assembled hanger (9) on
forward end of shaft. Install key washer (11) and
nut (10).

f. Install injet plate (24) on housing (28) with
screws (23).

g. Hold shaft (22) with spline wrench (T19), and
torque nuts (10 and 32) 200 TO 300 INCH-
POUNDS with a spanner wrench. Lock nuts (10
and 32) by bending a tab of key washers into lugs
of nuts.
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6-143. Installation — Oil Cooling Blower and
Gearshaft Assembly. (Figure 6-23.)

Premaintenance Requirements for Installation of
Oil Cooler Blower and Shaft

Condition Requirements

Model

Part No. or Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58AlC

All

None

Torque wrench

None

Two

(C19) (C51) (C92)
(C96) (C131) (C138)
(C150)

None

CAUTION

Ensure that shims at mounting points for
bearing hangers (9 and 41) are in proper
place on helicopter structure. If any of
these shims are missing or intermixed
and proper thickness is not known, depot
maintenance is required to determine
proper shim thickness.

a. Ensure that shims are securely positioned at the
bearing hanger mount bolt holes on the deck surface.
Missing or excessively damaged shims must be re-
placed with shims of like thickness. Loose replacement
shims must be secured in position on the deck. Apply
adhesive (C19) around the outer edge of the shim.

NOTE

Use dissimilar metals tape (C138) or seal-
ing compound (C131) between doubler
and bearing hanger as a corrosion pre-
ventive measure.

b. Position oil cooling blower and shaft assembly on
helicopter. Place gasket (4) and retaining plate (3) on
forward side of firewall and install screws (2). Place two
gaskets (6), doubler (7), and dissimilar metals tape
(C138) (8) between firewall and hanger (9). Install wash-
ers (13) and nuts (14). Do not tighten nuts (14) at this
time.

c. Check that original shims (43) are bonded in place
under housing (28). If found unbended, clean affected
bonding area with ethyl alcohol or toluene (C150), and
apply a layer approximately 1/64 to 1/32 thick of adhe-
sive (C19) to bonding area. Install bolts (44) with thin
steel washer (45) under bolt heads and aluminum wash-
ers (46) next to housing. Bolt (44) at right hand, aft
location is an AN3-5A bolt. The other three bolts (44)
are AN3-4A. Install a right angle bracket (not illustrated)
with the AN3-5A bolt.

d. Install oil cooler on housing (28). Install aft fairing
temporarily and check that oil cooler and aft fairing fit
properly. If required, adjust shims (43) to obtain proper
fit. Remove aft fairing after proper fit is obtained.

e. Position hanger (41) and install four bolts (38) with
thin steel washers (39) next to bolt heads and alumi-
num washers (40) next to hanger. Do not torque bolts at
this time.

f. Install two bolts (17) with thin steel washers (18)
next to bolt heads and aluminum washers (19) next to
hangers. Do not torque bolts at this time.

g. Check fit of hanger (9) to firewall (5). If firewall is
deflected in excess of 3/32 inch, move one gasket (6)
to forward side of firewall. Ensure that dissimilar metals
tape (C138) is in place next to hanger and install nuts
(14) and tighten snugly.

h. Rotate shaft (22) and check rotor (25) to ensure
that rotor has adequate clearance with housing (28).

i. Torque bolts (17) 50 TO 70 INCH-POUNDS and
Iockwire (C96) bolts to hanger.

j. Torque bolts (44) 20 TO 25 INCH-POUNDS.

k. Torque bolts (38) 50 to 70 INCH-POUNDS and
Iockwire bolts in place using Iockwire (C96).

l. Install forward short shaft (1) and aft short shaft
(31). Refer to paragraphs 6-134 and 6-150.

6-84 Change 18



TM 55-1520-228-23-1

m. lnstail oil lines, flexible air duct, and other compo- (3) Insert wedge in slot on the bearing hanger
nents removed in paragraph 6-139, step c. and open slightly taking care not to damage the hanger.

n. Fill engine oil tank. Refer to paragraph 1-8. (4) Rotate shaft by turning the tail rotor blade and
hub assembly.

o. On original style (hard-type) bearing hangers shown
gure 6-23, align bearing (12 and 34) as follows: (5) Visually inspect the bearing wobble.

(1) Torque bolts (16 and 37) to 5 INCH-POUNDS. (6) If no wobble exists, remove wedge and torque
50 TO 70 INCH-POUNDS.

CAUTION (7) To remove wobble, reposition bearing outer
race in hanger.

During accomplishment of following step
do not allow bearing outer races to rotate (8) Remove steps (2) through (7) for both bear-
excessively. ings.

(2) Ground runup is required. During runup re-
move all torque on bolts (16 and 37), if necessary, to
allow bearing outer races to move and align in hangers.

(3) After bearings (12 and 34) are aligned, torque
bolts (16 and 37) 60 TO 70 INCH-POUNDS and Iockwire.
Using acrylic lacquer (C92), paint slippage mark from
driveshaft to inner race of bearing and from outer race
of bearing to hanger. Torque nuts (14) 50 TO 70 lNCH-
POUNDS.

(4) Apply corrosion preventive compound (C51)
to outer races of bearings (12 and 34) and to adjacent
area on bearing hanger. Do not allow corrosion preven-
tive compound to contact bearing seals.

(5) Perform maintenance operational check. Af-
ter MOC, check slippage marks on bearings (12 and
34). If either bearing outer race has moved in its hanger,
replace the associated spacer (15 or 42) with a spacer
0.002 inch thinner and repeat steps (1) through (5).

p. On improved (spring-type) bearing hangers shown
on figure 6-22, align bearings in hanger (4 and 6) as
follows:

(1) Remove forward short shaft (1) if required.
Refer to paragraph 6-132.

(2) Back off the bearing hanger clamp nuts, (1,
figure 6-22) to end of clinch bolt. Do not remove nut.

NOTE

Construct a wedge from nonmetallic stock
with thickness of 0.25 inches. Form edge
by filing an end to insert into opening of
hanger when performing bearing wobble
inspection.

(9) Install forward short shaft if removed in step
(1) above.

q. Ground run helicopter for 15 minutes. During
coastdown, check bearing wobble. This is indicated by
noted vibrations of bearing hanger when felt by hand.
Eliminate wobble by repeating above steps (2)
through (7).

NOTE

An additional maintenance operational
check will be required if corrective action
was required in the above step q.

6-144. AFT SHORT SHAFT.

6-145. Description — Aft Short Shaft. The aft short
shaft, a section of the tail rotor driveshaft, is located
between the oil cooler fan shaft and the long tail rotor
driveshaft. Flexible laminated steel disc assemblies and
splined adapters connect the shaft sections.

6-146. Lubrication — Aft Short Shaft. Refer to Chap-
ter 1, figure 1-5 for lubrication requirements.

6-147. Inspection — Aft Short Shaft. Refer to para-
graph 6-115.

6-148. Removal — Aft Short Shaft. Remove two op-
posed bolts (11, figure 6-18), washers (10 and 16) and
nut (17) from adapters at each end of short shaft (6).
Leave laminated disc assemblies (14) assembled on aft
short shaft (6). Remove aft short shaft (6) from
helicopter.
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6-149. Repair – Aft Short Shaft. Refer to
paragraph 6-117.

6-150. Installation – Aft Short Shaft.

Install beveled side of washers toward
disc assembly. If beveled washers are
installed with flat side of washer next to
disc this will result in prematura disc
failure.

6-155. Removal — Long Shaft, Refer to figures
6-20 and 6-21.

Premaintenance Requirements for
Removal of Long Driveshaft

Condition Requirements

Model OH-58A/C

Part No. or Serial No.

Special Tools

Test Equipment
NOTE

Support Equipment
Prior to installation, Iubricate shaft and
adapter splines idantified in figure 1-5.

a. Position aft short shaft (6) on helicopter. Install
bolts (11) with washers (10 and 16) and nuts (17).
Refer to figure 6-18 for beveled washers (10)
installation.

NOTE

On each of the five disc assemblies
torque the nuts in an alternate pattarn.
Tighten one nut 20 INCH-POUNDS,
then alternate 180 degrees and tighten
the opposite nut the same amount.
Repeat this procedure on all nuts
increasing the torque 16 TO 20 INCH-
POUNDS increments until the final
torque value is reached.

b. Torque nuts (17) 60 TO

6 - 1 5 1 .  L O N G  S H A F T ,

70 INCH-POUNDS.

6-152. Description — Long Shaft. The long shaft,
a section of the tail rotor driveshaft, couples the aft
short shaft to the tail rotor gearbox. Flexible
laminated steel disc couplings, splined adapters, and
bearing hangers support and connect the long
driveshaft to the tail rotor gearbox. Refer to figure
6-20.

6-153. Lubrication — Long Shaft. Refer to
Chapter 1, figure 1-5 for lubrication requirements.

6-154. Inspection
paragraph 6-115 for

6-86

– Long Shaf t .  Refer  to
inspection of long driveshaft.

Minimum Personnel
Required

All

None

None

None

Two

(C106) (C107)

None

Consumable Materials

Special Environmental
Conditions

a. Remove two opposed bolts (2), washers (6 and
3), and nuts (7) from coupling at each end of shaft.
Leave laminated discs assembled on splined adapter
on tail rotor gearbox and on aft end of aft short tail
rotor driveshaft (1).

b. Remove two hanger screws (23), washers (21),
cotter pin (27), and nuts (20) attaching each of six
bearing hangers (13) to support brackets (22)
mounted along top center of tailboom. Remove tail
rotor shaft (10) and bearing hangers (13) from
tailboom.

c. Remove safety pin (9), washers (26), cotter pin
(27), and adapter (5) from forward end of long
driveshaft (10).

d. Clean shaft of all accumulated dirt or grease.
Surgical lubricant (C106) applied to the shaft will
serve as an aid in removal and installation of bearing
assemblies. Remove lacquer with MEK (C107) as
required for collar removal.
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Do not remove bearing hanger (13) from
bearing (11) while still on shaft.

e. Remove bearing (11), hanger (13), and collar
(12), by sliding forward and off end of long driveshaft
(10).

f. Remove bearing (11) from hanger (13) as
follows:

(1) On original style (hard-type) hanger, remove
bolt (15), washers (14 and 21), and shim (17). While
holding hanger (13), twist bearing (11) one-quarter
turn on its vertical axis and remove through slot.

(2) On improved (spring-type) hanger, remove
nut (1, figure 6-22), spacers (8), and spring (3). While
holding hanger (7), twist bearing one-quarter turn on
its vertical axis and remove through slot.

g. Remove bearing collar (12, figure 6-20) from
bearing (11).

6-156. Repair — Long Shaft. Refer to paragraph
6-117.

6-157. Installation – Long Shaft.

Premaintenance Requirements for
Installation of Long Driveshaft

Condition Requirements

Model

Part No. or Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A/C

All

None

Torque wrench

None

Two

(C51)(C106) (C107)(C131)
Shims (Refer to
table 6-3)

None

NOTE

Either the original style (hard-type) or
improved (spring-type) bearing hangers
may be installed and are interchangeable.

a. Install bearings (11, figure 6-20) in original
style (hard type) hanger (13) as follows:

NOTE

The original style (hard-type) bearing
hangers can be installed with the lock-up
hardware either to the left or right side of
the driveshaft. For safety, the hardware
should be installed to the right in the tail
rotor area.

If bearings P/N 206-040-339-7 or -9
are being installed, corrosion preventive
compound is not required.

Bearing assemblies P/N 206-040-339-
3 and -5 are no longer authorized for new
installations. Bearing assemblies P/N
206-040-339-7 and -9 may be used
interchangeably.

(1) Install assembled bearings and hangers on
their respective collars. (Refer to figure 6-24. )

(2) Position each hanger to correspond to
hanger supports (22, figure 6-20).

(3) Install bolt (15), washers (14 and 21), and
shim (17) in hanger (13), torque bolt 50 T0 70 INCH-
POUNDS. Bearing should not pivot axially or rotate
radially under hand pressure.

NOTE

Shims (17) are available in 0.002 inch
thickness difference as listed in table
6-3. Use proper thickness shim to obtain
correct fit.

Table 6-3. Shim Thickness

206-040-347-1 0.060 inch
206-040-347-3 0.058 inch
206-040-347-5 0.056 inch
206-040-347-7 0.054 inch
206-040-347-9 0.062 inch
Use proper thickness shim to obtain correct fit.
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(4) Loosen bolt and install 0.002 inch shim
with shim (17); torque bolt to 50 TO 70 INCH-
POUNDS. Using hand pressure, bearing should
pivot axially, but not radially.

(5) Loosen bolt and remove extra shim. Refer to
paragraph 6-127 for initial helicopter runup torque
and final torque.

NOTE

As an alternate check to prevent
excessively tight or loose bearing fit,
perform the following:

(a) Torque bolt (15) 50 TO 70 INCH-
POUNDS. At 65° to 85oF, the torque required to
pivot the bearing in any direction from dead center in
the hanger must be within 115 TO 155 lNCH-
POUNDS. If the torque is high or low change shim
(17) to obtain an acceptable fit.

(b) An acceptable way to accomplish this
alternate check is to insert a 10 inch socket wrench
extension into the bearing, attach a spring scale to the
end of the extension and pull perpendicular to the
extension with the spring scale. Bearing should pivot
between 11.5 TO 15.5 pounds.

NOTE

If bearings P/N 206-040 -339-7 or -9
are being installed, corrosion preventive
compound is not required.

Bearing assemblies P/N 206-040-339-
3 and -5 are no longer authorized for new
installations. Bearing assemblies P/N
206-040 -339-7 and -9 may be used
interchangeably.

(6) Apply a thin coating of corrosion preventive
compound (C51) to inner diameter of hangers and
outer diameter of bearings.

(7) Apply a thin coating of corrosion preventive
compound (C51) to edge of bearing and hanger. Do
not allow compound to contact bearing grease seal.

NOTE

To complete driveshaft installation, use
procedures outlined in steps b.(7)
through b.(16).
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b. Install bearings in improved (spring-type) hangers
(7, figure 6-22) as follows:

NOTE

Bearing to hanger fit check is not required
on improved (spring-type) bearing hangar.

Replace driveshaft if painted with epoxy
paint. Epoxy paint cannot be removed and
will prevent proper installation of the new
collars.

The procedure for installation of new col-
lars (P/N 206-040-319-7 and -9) requires
that a single collar will first be installed
on the shaft then its associated bearing
and hanger.

Collars will not be reused. Replace collar
whenever a bearing is removed for any
reason.

Preformed packings (16, figure 6-21) will
be installed at bearing location No. 7.

(1) Clean shaft thoroughly with MEK (C107).

WARNING

Surgical lubricant (C106) is the only au-
thorized lubricant for installation of the
new collars.

(2) Apply a thin coat of surgical lubricant (C106)
to shaft and inner diameter of collar (12) and install
collar. Refer to figure 6-24 for locations.

(3) install baering in hanger.

CAUTION

Inspect spacer (8, figure 5-22) to ensure
that it is the correct length.

(4) Install nut (1), spacer (8), and spring (3) on
bolt installed in hanger (7), and torque 50 TO 70 INCH-
POUNDS.

(5) Install assembled bearing and hanger on its
respective collar. (Refer to figure 6-24.)

NOTE

Bearing shall be positioned on the straight
part of the new Improved collar, within
0.260 inch of center.

(6) After all collars, bearings, and hangers have
been installed in the above manner, position each hanger
to correspond with bearing support (22, figure 6-20).

(7) After collars, bearings, and hanger assem-
blies have been properly positioned, clean affected
areas adjacent to each collar using MEK (C107).

(8) Using a spatula, apply sealing compound
(C131) around the ends of each collar to create a fillet
approximately 0.030 inch by 0.250 inch on the shaft at
the I.D. edge of the collar.

CAUTION

Ensure that safety pin, washer, and cotter
pin are properly installed.

(9) Insert pin (9, figure 6-20 or 6-21) through shaft
(10) and adapter (8). Secure with washer (26) and
cotter pin (27).

NOTE

Prior to installation, Iubrfcate shaft and
adapter splines identified in figure 1-5 with
grease (C77).

(10) Install splined adapter (5, figure 6-20 or 6-21)
on forward end of shaft. install splined adapter (4,
figure 6-28) on input pinion shaft (5).
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Install beveled side of washers toward
disc assembly. If beveled washers are
installed with flat side of washer next to
disc, premature disc failure will result.

(11) Position long tail rotor driveshaft assembly
along top of tailboom. Connect disc assemblies at
ends of tail rotor driveshaft. Refer to paragraph 6-126
for installation of disc assembly.

NOTE

Install packings (16, figure 6-20 or 6-21)
as spacers on the bushings of the seventh
hanger.

Install additional washers as required if
screw grip is too long for cotter pin
installation,

(12) Insert two screws (23, figure 6-20 or 6-21)
through support (22), bushing (19), and hanger (13).
Ensure bushings (19) are in place,

(13) Install washer (21) and nut (20) on each
screw (23) and torque 35 TO 45 INCH-POUNDS.
Install cotter pin (27).

NOTE

In operation, the driveshaft is free to float
within the limits of the packings on the
seventh hanger.

(14) Reposition shaft to give 0.110 to 0.170
inch clearance between aft end of adapter (4, figure
6-28) and gearbox (8). See detail in figure 6-28.

(15) Center bearing hangers within 0.060 inch
of midpoint of bearing supports (22, figure 6-21)
whi le maintaining the 0.110 to 0.170 i n c h
clearance between adapter (4, figure 6-28) and
gearbox (8).

(16) Perform adjustment and alignment of tail
rotor driveshaft. Refer to paragraph 6-127.

6 - 1 5 8 .  T A I L  R O T O R  D R I V E S H A F T .
(After compliance with MWO 55-1520-228-50-25.)

6-159. Description — Tail Rotor Driveshafts, The
driveshafts consist of separate segments that are

connected by flexible, laminated steel disc
assemblies and supported by bearing hangers. Five of
the driveshaft segments installed between the
forward and aft tailboom bearing hangers are
identical and interchangeable. The shaft forward of
the blower is constructed of steel and the remaining
shafts are constructed of aluminum alloy. (Figures
6-25 and 6-27.)

Premaintenance Requirements for
Tail Rotor Driveshaft

Condition Requirements

Model

Part No. or Serial No.

Special Tools

Test Equipment

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A/C

All

None

None

None

Two

(C45) (C77) (C22)
(C50) (C38) (C126)
(C62) (C127) (C143)
(C147) (C155) (C84)
(C154) (C90)

None

6-160. Inspection and Repair — Tail Rotor
Driveshaft.

a. Inspect surfaces of driveshafts (1 through 6,
figure 6-25) for scratches, corrosion, or other
damage. Surface of driveshafts to be smooth and
unmarred. Replace driveshafts which exceed the
following limits:

(1) Scratches up to 0.002 inch deep around
entire circumference shall be blended out using 400
to 600 grit sandpaper (C126 or C127) or abrasive
cloth (C45). Maximum stock removal is 0.003 inch.

(2) Scratches up to 0.005 inch deep, axial or
circumferential, but not longer than 25 percent of the
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Figure 6-25. Segmented Tail Rotor Driveshaft ) (Sheet 1 of 3)
(After Incorporation of MWO 55-1520-228-50-25



TM 55-1520-228-23-1

Figure 6-25. Segmented Tall Rotor Driveshaft (Sheet 2).
(After Incorporation of MWO 55-1520-228-50-25)
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18 Hanger clamps at bearing
locations No. 7 and No. 8 will be
positioned on the right. Hanger
clamps No. 3 thru 6 will be
positioned on the left.

Figure 6-25.  Segmented Tail Rotor Driveshaft  (Sheet 3 of 3)
(After Incorporation of MWO 55-1520-228-50-25)
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circumference, shall be blended out using 400 to 600 grit
sandpaper (C126 or C127) or abrasive cloth (C45). Maxi-
mum material removal is 0.006 inch.

(3) Nicks shall be removed from corners using
400 to 600 grit sandpaper (C126 or C127) or abrasive
cloth (C45) using a chamfer of 0.030 inch by 40 to 50
degrees, whose total length, when blended to existing
surface shall not exceed 0.050 inch. Maximum of two
repairs are permitted in the same quadrant of the drive-
shaft.

(4) Corrosion pitting shall be blended out using
400 to 600 grit sandpaper (C126 or C127) or abrasive
cloth (C45). Maximum stock removal is 0.006 inch.

(5) If there is any cracking in the adhesive used
in sealing ends of the driveshaft, completely remove
adhesive and cork from affected end. Coat a cork (Fed.
Spec. LLL-S-731, Type I, Grade B, Class 1, Size 14 (or
a size that provides a tight fit)) with adhesive (Fed. Std.
MMM-A-132, Type 2) and insert cork into shaft to the
point where the outside of the cork is 0.12 inch deep into
the shaft. Fill void between end of cork and end of shaft
with adhesive (Fed. Std. MMM-A-132, Type 2). The
adhesive fill must provide a smooth surface that is from
0.030 inch deep to flush with end of shaft.

b. Inspect surfaces of splined adapters (9) for
scratches, corrosion, or other damage. Surface of adapt-
ers to be smooth and unmarred. Replace adapters which
exceed the following limits:

(1) Scratches up to 0.005 inch deep around
the entire circumference shall be blended out using 400
to  600 grit sandpaper (C126 or C127) or abrasive cloth
(C45). Maximum material removal is 0.007 inch.

(2) Scratches up to 0.010 inch deep, axial or
circumferential, not longer than 25 percent of circumfer-
ence shall be blended out using 400 to 600 grit sandpa-
per (C126 or C127) or abrasive cloth (C45). Maximum
material removal is 0.012 inch.

(3) Nicks shall be removed from corners using
400 to 600 grit sandpaper (C126 or C127) or abrasive
cloth (C45) using a chamfer of 0.030 inch by 40 to 50
degrees, whose total length, when blended to the exist-
ing surface is 0.500 inch. Maximum of two repairs are
permitted in same quadrant of the adapter.

(4) Corrosion pitting shall be polished out us-
ing 400 to 600 grit sandpaper (C126 or C127) or abrasive
cloth (C45). Maximum material removal is 0.010 inch.

c. Inspect surfaces of hangers (23) for scratches,
corrosion, or other damage. Replace hangers which ex-
ceed the following limits:

NOTE

It is preferred that all hanger bearing
clamp hardware will be on the left after
compliance with MWO 55-1520-228-50-25.

(1) Scratches, nicks, and corrosion on exterior
surfaces shall be blended out using 400 to 600 grit sand-
paper (C126 or C127) or abrasive cloth (C45).

(2) Maximum material removal is 0.010 inch.

d. Any damage or repairs to an anodized finished
surface requires repair with chemical conversion coating
(C38).

e. Touch up clear protective coating on tail rotor
driveshaft segments (1, 2, 3, 4, 5, and 6) as required
(paragraph 6-172).

f. Inspect sealed tail rotor hanger bearings for
smoothness, evidence of overheating and turning inside
the hanger. Do not wipe bearing seal lip. If bearing is
running hot, inspect at frequent intervals until 20 hours of
operation have elapsed. If bearing temperature has not
stabilized after this time, replace bearings.

WARNING

If there is any question of bearing service-
ability, replace bearing.

CAUTION

After a disc assembly has been run on a
helicopter, discs should not be changed
from original pack except as noted in step
g. The grain of each disc runs parallel to
the indexing flat edges. When assembling
disc pack assembly, it is necessary to al-
ternate indexing flats to obtain alternate
grain direction. See detail C.

NOTE

The inspection for rough bearings should
be accomplished after a flight while the
bearings are still warm. New bearings will
normally run warm for the first 20 hours of
operation. If a rough bearing is found, but
there is no indication of overheating, fly
helicopter for another 5 to 20 hours and
check bearing again for roughness. Also
check proper alignment of the bearing to
the shaft by rotating the shaft and check-
ing for wobble of the hanger at the attach-
ing bracket, with screws removed.

It is not necessary to disconnect seg-
mented driveshaft. Turn main rotor sys-
tem to check for rough, misaligned, or
binding bearings.



g.  inspect disc assemblies (13) for distortion
resulting in gaps between the disc. Do not mix old and
new discs. Do not change sequence or reverse index-
ing. No gaps exceeding 0.005 inch are permitted
between the discs. If any gaps are found loosen bolts,
rotate discs back and forth, and then uniformly tighten
bolts to required torque. Recheck gaps. If gaps still
exist replace disc assembly (13). When discs are in an
assembly, the thickness is 0.115 to 0.127 inch. The
disc assemblies vary between 9 to 12 plates. Thick-
ness of each plate varies between 0.010 to 0.014.

6-161. Cleaning - Tail Rotor Driveshafts. Clean
segments of the tail rotor driveshafts with drycleaning
solvent (C62) and dry with filtered compressed air. Do
not allow solvent to contact sealed bearing and do not
wipe grease from bearing seals. Wiping grease from
seal may push foreign material into bearing.

6-162. Removal - Tail Rotor Drivashaft Segment
- Typical.

a.   Open or remove tail rotor driveshaft covers.
(Refer to Chapter 2.)

CAUTION

After a disc assembly has bean run on
a helicopter, discs should not be
changed from original pack except as
noted in paragraph 6-160, step g.

NOTE

Remove tail rotor driveshaft segments
(1,2,3,4,5, and/or 6, figure 6-25) indi-
vidually, or as required to accomplish
maintenance requirement.

b. Remove tail rotor driveshaft segment (typical,
detail A) by removal of two diametrically opposed bolts
(15), beveled washers (12 and 14), thin steel washers
(11), and nuts (10) from aft discassembly (13). This will
leave the disc assembly (13) attached to aft end of
driveshaft.

c.     Remove two diametrically opposed bolts (15),
beveled washers (12 and 14), thin steel washers (11),
and nuts (10) from forward splined adapter (22).

d. Remove cotter pins (18), nuts (17), aluminum
washers (19), screws (20), from hanger (23). Lift com-
plete tail rotor driveshaft segment (1) from hanger
bracket on top of tailboom.

TM 55-1520-228-23-1

e. When removing the fifth hanger (23), remove
packings (28) on forward and aft end of hanger. (See
detail B.)

f. Remove slip adapter (7) from input shaft on
tail rotor gearbox (8).

g.    If required, remove disc assembly (13) from
drivshaft segment (24) by removing two bolts (15),
beveled washers (12 and 14), washers (11), and nuts
(10).

6-163. Disassemble Driveshaft Segment (After
MWO 55-1520-226-50-25).

Remove driveshaft segment with hanger
attached from tailboom. Refer to paragraph 6-162.

b. Remove adapter (6, figure 6-26) from drive-
shaft (2) as follows:

(1) Remove nut (4), washer (5), and plate (3).

(2) Remove adapter (6).

Remove hanger (7) from driveshaft. Refer to
paragraph 6-155.

d. Press bearing (1) off driveshaft (2). Discard
bearing.

Figure 6-26. Tail Rotor Driveshaft Segment
Disassembly (After incorporation of MWO

55-1520-228-50-25)
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Figure 6-27. Forward and Aft Short Tail Rotor Driveshaft
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Figure 6-28. Tail Rotor Gearbox Installation

6-164. Assemble Driveshaft Segment (After MWO
55-1520-228-50-25).

a. Press bearing (1) against shoulder on drive-
shaft (2).

b. Install hanger (7) onto bearing (1). Refer to
paragraph 6-157.b.

c. Install adapter (6) as follows:

NOTE

Prior to installation, lubricate driveshaft
(2, figure 6-26) and adapter (6) splines with
grease (C77).

(1) Insert adapter (6) onto splined end of drive-
shaft (2).

(2) Install plate (3), washer (5), and nut (4).

(3) Torque nut (4) 30 TO 50 INCH-POUNDS.

6-165. Installation — Tail Rotor Driveshaft Segment
— Typical.

NOTE
Tail rotor driveshaft adapters must be
installed 90 degrees opposite each other.

a. Apply a light coating of grease (C77) to splines
on input pinion shaft of tail rotor gearbox (8, figure 6-25)
and slip adapter (7). (See detail D.) Position slip adapter
(7) onto input pinion shaft of tail rotor gearbox (8).
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CAUTION

After a disc assembly has been run on a
helicopter, discs should not be
changed from original pack except as
noted in paragraph 6-160, step g.

The grain of each disc runs parallel to
the indexing fiat edges. When assem-
bling disc pack assembly, it is neces-
sary it alternate grain direction. See
detail C.

b. Install disc assemblies (13) to aft splined
adapters (9) on each tail rotor driveshaft as follows:

CAUTION

Beveled washers must be installed with
rounded edge side contacting disc
assemblies and quantities must be
equal at 180 degree positions.

Only the grip portion (unthreaded) of
bolts are permitted to contact disc
assemblies and boit lengths must be
equal at 180 degree positions.

(1) Install two diametrically opposed bolts
(15), beveled washers (12 and 14), thin steel washers
(11), and nuts (10). install beveled washers with
rounded edge side in contact with disc assembly (13).
Torque nuts uniformly in 20 inch-pound increments 50
TO 70 INCH-POUNDS.

(2) Inspect all disc assemblies (13) for distor-
tion resulting in gaps between the individual discs. No
gaps exceeding 0.005 inch are permitted between
discs. If any gaps are found, loosen bolts, rotate disc
back and forth, and tighten bolts. Torque nuts uniformly
in 20 inch-pound increment to 50 TO 70 INCH-
POUNDS. If gaps still exist, replace assembly (13).

c. install two bushings (21) into hanger (23) and
insert tail rotor driveshaft segment (detail A) in hanger
bracket (16) on top of tailboom. Use suitable support
to hold aft section of tail rotor driveshaft segment at
approximate alignment.

NOTE

It is preferred that all hanger bearing
clamp hardware will be on the ieft after
compliance with MWO 55-1520-228-
50/25.

d. At fifth hanger (23), install four packings (28),
two each side, on forward and aft end of bushing (21).
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e. Install two screws (20) with heads forward,
through hanger bracket and hanger (23). Install alumi-
num washers (19) and nuts (17). Torque nuts (17) 30
TO 40 INCH-POUNDS and secure with cotter pins
(18).

CAUTION

Beveled washers must be installed with
rounded edge side contacting disc
assemblies and quantities must be
equal to 180 degree positions.

Oniy the grip portion (unthreaded) of
bolts are permitted to contact disc
assemblies and bolts lengths must be
equal to 180 degree positions.

NOTE

Additional aluminum washers (19) may
be used to ensure correct nut and cotter
pin engagements. See detail E.

f. Connect tail rotor driveshafts (1,2,3,4,5, and
6) together, and to aft short shaft and slip adapter (7)
as follows:

(1) At each hanger location install two dia-
metrically opposed bolts (15), beveled washers (12a
and 14), thin steel washers (11), and nuts (10). Install
beveled washers with rounded edge side in contact
with disc assembly (13). Torque nuts uniformly in 20
inch-pound increments to 50 TO 70 INCH-POUNDS.

(2) Inspect all disc assemblies (3) for distor-
tion resulting in gaps between the individual discs. No
gaps exceeding 0.005 inch are permitted between
discs. If gaps are found, loosen bolts, rotate disc back
and forth, and uniformly tighten bolts. Torque nuts
uniformity in 20 INCH-POUND increments to 50 TO 70
INCH-POUNDS. Recheck gaps. if gaps still exist,
replace assembly (13).

g. Check tail rotor driveshaft segments (1,2,3,
4,5, and 6) at hangers (23) to insure they are centered
in the brackets within 0.030 inch of the mid-position of
the available gap. (See detail E.) if required clearance
is not available, add or remove washers from adjoining
disc assembly (13) as follows:

(1) One additional beveled washer (12) and
or flat washer (11 ) may be added with beveled washer
at each disc assembly (13) to obtain clearance. Posi-
tion beveled washers with flat sides back-to-back,
install, and torque nuts (10) uniformly in 20 inch-pound
increments to 50 TO 70 INCH-POUNDS. Recheck
hanger for required clearances and ensure the preced-
ing caution statements have been observed.
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(2) One beveled washer (12) and/or flat wash-
er (11) may be removed at each disc assembly (13) to
obtain clearance. Position beveled washers with
rounded edge side contacting disc assembly and torque
nuts (10) 50 TO 70 INCH-POUNDS. Recheck hanger for
required clearance and ensure the preceding cautions
have been observed.

h. Check slip adapter (7) on input pinion shaft of
tail rotor gearbox (8) for a clearance dimension of 0.290
to 0.350 inch. (See detail D.) Dimension is measured
from aft end of slip adapter to shoulder on input pinion
shaft of tail rotor gearbox. If required clearance is not
available, add or remove beveled washer from adjoining
disc assembly (13) by the same procedure as described
in step g. (1) and g. (2).

CAUTION

Ensure that only spacers (26) measuring
0.545 to 0.550 inch in length from flanged
end are used in the six bearing hangers
(23). Refer to figure 6-25.

i. Prepare helicopter for ground runup and ac-
complish hanger bearing centering as follows:

WARNING

Insure tail rotor driveshaft covers are
closed during ground run operations.

(1) Loosen hanger clamping nuts (27, figure
6-25) until all preload is removed from springs (25) and
springs can be turned by hand, then using nonsharp tool
in split line of hanger, pry open slightly and move bearing
slightly by hand to ensure freedom. Remove tool from
hanger.

WARNING

Do not grasp tail rotor driveshafts during
ground run or rotor coast down.

CAUTION

Do not exceed one minute ground run or
bearings may spin excessively in hang-
ers.

(2) Ground run helicopter at 60 to 62 percent
rotor rpm for 45 seconds to 1 minute. Shut down and
torque nuts (27) 50 TO 70 INCH-POUNDS. Wipe off any
grease from outside of bearings.

(3) Ground run helicopter for 15 minutes.
Shutdown and check, hanger bearings in tail rotor drive-
shaft segments (1, 2, 3, 4, 5, and 6) for signs of overheat-
ing, roughness and turning inside the hanger. If bearings
appear rough or are running hot, inspect at frequent inter-

vals until 20 hours of operation have elapsed. If bearing
operating temperature has not stabilized after this time,
replace bearing.

j. Apply coating to tail rotor driveshaft segments.
(Refer to paragraph 6-172.)

k. Apply a coating of corrosion preventive com-
pound (C50) to the following surfaces:

(1) Seam between outer race of hanger bear-
ing and exposed inside diameter surface of hangers (23).

(2) Exposed shank of clinch bolt, spring (25),
spacer (26), and nut (27) on each hanger (23).

6-166. FORWARD AND AFT SHORT SHAFTS.

6-167. Description — Forward and Aft Short
Shafts. The forward short shaft and aft short shaft are
located on either side of the oil cooler blower assembly.
The forward short shaft is constructed of steel and is
connected to the aft end of the freewheeling assembly
and forward end of the fan shaft by splined adapters. The
aft short shaft is constructed of aluminum alloy and is
connected to the aft end of the fan shaft and the first tail
rotor driveshaft by a splined adapter.

6-168. Inspection and Repair — Forward and Aft
Short Shafts.

Premaintenance Requirements for
Forward and Aft Short Shafts

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Magnetic Particle
Inspection Unit
Fluorescent Penetrant
Inspection Unit

Support Equipment None

Minimum Personnel
Required

One

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

a. Inspect forward and aft short shafts (3 and 6,
figure 6-27) for scratches and damage. Surface of shafts
(steel or aluminum) to be smooth and unmarred. Replace
shafts which exceed the following limits:

(1) Scratches up to 0.002 inch deep around
entire circumference may be blended out using 400 to
600 grit sandpaper (C126 or C127) or abrasive cloth
(C45) or India stone (C84). Maximum stock removal not
to exceed 0.003 inch.
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(2) Scratches up to 0.005 inch deep, axial or
circumferential, but not longer than 25 percent of circum-
ference may be blended out using 400 to 600 grit sand-
paper (C126 or C127) or abrasive cloth (C45) or India
stone (C84). Maximum material removal not to exceed
0.006 inch.

(3) Corrosion pitting must be polished out us-
ing 400 to 600 grit sandpaper (C126 or C127) or abrasive
cloth (C45). Maximum depth of material removal after
cleanup shall not exceed 0.006 inch.

(4) Any damage or repair to anodized finished
surfaces requires repair with chemical conversion coat-
ing (C38).

(5) Touch up coating. (Refer to paragraph
6-172.)

b. Inspect splined adapters (2, 8, and 9) for chips,
cracks, and wear. Replace splined adapters which have
damaged splines, chips, or cracks. If a crack in the spline
adapters is suspected, refer to TM 1-1520-254-23, Tech-
nical Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

c. Inspect the coupling disc assemblies (17) for
cracks, wear, or damage. Refer to paragraph 6-124.
Gaps of more than 0.005 inch are not acceptable. If gaps
are found, loosen bolts, rotate discs back and forth, and
tighten bolts. Torque nuts uniformly in 20 inch-pound
increments to 50 TO 70 INCH-POUNDS. Recheck gaps.
If gaps still exist, replace disc assembly (17). No cracks
allowed. If a crack in the disc assembly is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.

d. Inspect coupling discs for corrosion. Surface
corrosion may be removed with abrasive pad (C154) or
steel wool (C155). Corrosion on single disc sections that
cannot be removed by this method must be replaced with
serviceable disc sections.

CAUTION

The grain of each disc runs parallel to the
indexing flat edges. When assembling
disc pack assembly, it is necessary to al-
ternate indexing flats to obtain alternate
grain direction. Discs should not be
changed from original pack except as
noted in paragraph 6-160, step g.

e. For inspection and repair of blower shaft (4),
blower assembly (5), and the bearing hangers refer to
paragraph 6-135.

WARNING

Cleaning solvents are flammable and tox-
ic. Use only in well-ventilated area. Avoid
skin contact and inhalation of vapors. Pro-
tect eyes with safety glasses.

6-169. Cleaning — Forward and Aft Short
Shafts. Clean forward and aft short shafts (3 and 6,
figure 6-27) with drycleaning solvent (C62) and dry with
filtered compressed air. Do not allow solvent to enter
hanger bearings.

6-170. Removal — Forward and Aft Short Shafts.

CAUTION

After a disc assembly has been run on a
helicopter, discs should not be changed
from original pack except as noted in para-
graph 6-160, step g.

a. Remove forward short shaft (3, figure 6-27) or
aft short shaft (6) by removing two diametrically opposed
bolts (15), beveled washers (16 and 18), washers (19),
and nuts (20).

b. Recommend disc assembly (17) be left
installed on shafts and removed hardware be loosely
reinstalled in disc assembly (17) for reinstallation and to
maintain disc stackup, if disc must be removed.

6-171. Installation — Forward and Aft Short Shafts.

a. Apply a thin film of grease (C77) to splines on
ends of blower shaft (4, figure 6-27) and to internal
splines or splined adapters (2, 8, and 9).

b. Position splined adapters (2) on aft end of free-
wheeling assembly (1) and splined adapters (8 and 9) on
ends of blower shaft (4).



CAUTION

After a disc assembly has been run on a
helicopter, discs should not be changed
from original pack except as notad in para-
graph 6-160, step g.

The grain of each disc runs parallel to the
indexing flat edges. When assembling
disc pack assembly, it is necessary to
obtain alternate grain direction. Discs
should not be changed from original pack
except as noted in paragraph 6-160, step g.

Beveled washers must be installed with
round edge side contacting disc assem-
blies and quantities must be equal at 180
degree positions.

Only the grip portion (unthreaded) of bolts
are permitted to contact disc assemblies
and bolt lengths must be equal at 180
degree positions.

c. If removed, install disc assemblies (17) to both
ends of forward short shaft (3) and to aft short shaft (6)
as follows:

(1) Ensure all disc assemblies (17) are assembled
as shown in detail A, and preceding caution state-
ments.

NOTE

Bolts (10) may be installed in either direc-
tion, for ease of maintenance. Diametri-
cally opposed bolts must be in same di-
rection.

(2) Position disc assemblies (17) to flanged end
of shafts and install two diametrically opposed bolts
(10, beveled washers (11 and 12), thin steel washers
(13), and nuts (14). Observe preceding caution state-
ments and install the two beveled washers (12) with flat
sides back-to-back. Torque nuts (14) uniformly in 20
inch-pound increments to 50 TO 70 INCH-POUNDS.

d. Carefully position forward short shaft (3) between
splined adapters (2 and 9) and aft short shaft (6) be-
tween splined adapter (8) and splined adapter on for-
ward end of tail rotor driveshaft segment (7). Connect
shafts to adapters as follows:
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(1) Align open bolt holes in disc assemblies (17)
to bolt holes in mating splined adapters (2, 8, and 9)
and splined adapter on tail rotor driveshaft segment (7).

(2) Install two diametrically opposed bolts (15),
beveled washers (16 and 18), thin steel washers (19),
and nuts (20). Observe preceding caution statements
and install beveled washers (18) with flat sides back-to-
back. Torque nuts (20) uniformly in 20 inch-pound in-
crements to 50 TO 70 INCH-POUNDS.

(3) Inspect all disc assemblies for distortion re-
sulting in gaps between the individual discs. No gaps
exceeding 0.005 inch are permitted between discs. If
any gaps are found, loosen bolts, rotate disc back and
forth, and tighten bolts. Torque nuts uniformly in 20
inch-pound increments to 50 TO 70 INCH-POUNDS.
Recheck gaps. If gaps still exist, replace disc assembly.

e. Apply coating to aft short shaft (6). (Refer to para-
graph 6-172.)

6-172. Application of Coating for Corrosion Protec-
tion — Tail Rotor Driveshafts.

WARNING

Cleaning solvents are flammable and
toxic. Use only in well-ventilated area.
Avoid skin contact and inhalation of va-
pors. Protect eyes with safety glasses.

NOTE

Coating is to be applied to the aft short
shaft and to tail rotor driveshaft segment
assemblies after installation on
helicopters.

a. Thoroughly clean driveshafts to receive coating
with a cloth saturated with naphtha (C22). Wipe surface
dry with a clean cloth before solvent evaporates.

b. Apply a brush chemical conversion coating alodine
(C38) to exposed areas of the driveshaft. Mask all
bearings and disc assemblies with masking tape (C143).

c. Mix 1 part of clear acrylic lacquer (C90) to 1.5 to 2
parts acrylic lacquer thinner (C147) and apply in accor-
dance with substep (1) and (2).
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(1) Apply a wet spray coat, holding spray gun
close to the surface (approximately 6 to 8 inches). After
15 to 30 minutes drying time, apply a second coat in the
same manner as the first coat.

(2) Apply the lacquer coating quickly over the
surface, overlapping the previous strokes, but not re-
working the entire coated area. After 30 minutes drying
time, apply a second coat in the same manner as the first
coat.

d. Curing of the second coat may be accom-
plished in accordance with substep (1) or (2).

(1) After second coat is applied full cure can be
obtained in maximum drying time of 48 hours at ambient
room temperature.

(2) After second coat is applied, accelerated
curing can be accomplished by air drying for 30 minutes,
then heat lamp bake at 150�F (66�C) for 2 hours.

(3) Remove masking tape.

e. After curing, the coating shall be smooth and
uniform over entire surface with no area of shafting un-
coated.Coating shall have a dry film thickness of 0.001
to 0.002 inch (1.000 mil to 2.000 mils). Areas found to be
uncoated may be repaired in accordance with step f.

WARNING

Cleaning solvents are flammable and tox-
ic. Use only in well-ventilated area. Avoid
skin contact and inhalation of vapors. Pro-
tect eyes with safety glasses.

f. Isolated areas of non-adhesion shall be refin-
ished by feathering the isolated areas with 400 to 600 grit
sandpaper (C126 or C127) or abrasive cloth (C45). Wipe
areas with naphtha (C22) and refinish in accordance with
step c.

g. Apply corrosion preventive compound (C50) to
seam where hanger bearing outer race contacts hanger.
Do not allow corrosion preventive compound to contact
bearing seals.

6-173. DISC ASSEMBLY.

6-174. Description — Disc Assembly. Refer to para-
graph 6-120.

6-175. Inspection — Disc Assembly.

Premaintenance Requirements for
Disc Assembly

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Fluorescent Penetrant
Inspection Unit

Support Equipment None

Minimum Personnel
Required

One

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

Inspect disc assemblies while installed on tail rotor drive-
shafts and forward and aft short shafts. Refer to para-
graph 6-160. No cracks allowed. If a crack in the disc
assembly is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

6-176. Cleaning — Disc Assemblies. Refer to para-
graph 6-161.

6-177. Removal — Disc Assemblies. Refer to para-
graphs 6-162 and 6-170.

6-178. Installation — Disc Assemblies. Install disc
assemblies on tail rotor driveshafts and forward and aft
short shafts. Refer to paragraphs 6-165 and 6-171.

6-179. Repair — Disc Assembly. No repair is autho-
rized.

6-180. Adjustment and Alignment — Tail Rotor Dri-
veshaft. Refer to paragraphs 6-165, tail rotor drive-
shafts, and 6-171, for forward and aft short shafts.

SECTION V. INTERMEDIATE GEARBOX

(Not Applicable)
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SECTION VI. TAIL ROTOR GEARBOX

6-181. TAIL ROTOR GEARBOX. (Prior to MWO
55-1520-228-50-25.)

NOTE
Tail rotor gearbox after compliance of
MWO 55-1520-228-50-25, refer to para-
graph 6-199.

6-182. Description — Tail Rotor Gearbox. The tail ro-
tor gearbox contains 90 degree spiral bevel gears provid-
ing a speed reduction of 2.350 to 1.000. The bevel gears
and mountings are designed to controlled dimensions to
provide interchangeable replacement of parts without
adjustment. The housing is a magnesium casting at-
tached to the fuselage structure with four studs. A breath-
er type filler cap, electrical chip detector drain plug and
oil level sight gage are accessible from ground level.
Refer to figure 6-28.

6-183. Inspection — Tail Rotor Gearbox.

Premaintenance Requirements for Tail Rotor
Gearbox

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Eddy Current Inspection
Unit

Support Equipment None

Minimum Personnel
Required

One

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

a. Inspect tail rotor gearbox for leaking seals,
cracks, security, and metal contamination. No cracks al-
lowed. If a crack in the tail rotor gearbox is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.

NOTE
Total static or dynamic leakage for input or
output seal must not exceed two drops per
minute. Total gearbox leakage at all
sources must not exceed six drops per
minute.

b. Inspect filler plug (7) for proper locking and
security.

c. Inspect for defective packing.

d. Inspect tail rotor gearbox oil for evidence of
water. When water is present the oil has a dirty milky
appearance. If this condition is present or suspected,
drain and flush until water contamination is removed,
then service gearbox. Refer to paragraph 1-11 for servic-
ing. Condensation on the inside of the sight glass is ac-
ceptable, providing that the oil does not have a dirty milky
appearance.

e. Inspect sight glass for security, cracks, craz-
ing, or discoloration. If any of these conditions are found,
the sight glass will be replaced.

f. Inspect the tail rotor gearbox shaft for exces-
sive movement as follows:

(1) Total radial play shall not exceed 0.003
inches on output shaft. Measure by installing a dial indi-
cator one inch outboard of gearbox output seal. Total
radial movement of the shaft when moved up and down
shall not exceed 0.003 inches at this point. The move-
ment should be performed by applying thumb and index
finger to the outboard end of shaft and enough up and
down pressure to check the actual looseness. Movement
in excess of 0.003 warrants replacement of the tail rotor
gearbox.

(2) Axial movement of the tail rotor gearbox
output shaft is not permitted. Replace the gearbox if there
is any axial movement of the output shaft.

(3) Total allowable wobble of the gearbox out-
put shaft is 0.009 inches. Measured by installing a dial
indicator 6-1/2 inches outboard of gearbox output seal
(just inboard of tail rotor mounting splines).

(4) Inspect visible area of splines for nicks,
dents, scratches, and corrosion. One third of the spline
teeth may be corroded or damaged (dented, nicked, or
scratched) if damage does not reduce the driving (profile)
area by more than 5% and:

(a) No scratches or other damage deeper
than 0.004 inch or longer than 0.250 inch exist.

(b) No three consecutive teeth are dam-
aged.

(c) Raised material is smoothed off.

(d) Use two 0.060 diameter pins to check
spline wear, minimum O.D. is to be 1.0873 inch.

(e) Damage in other areas is not deeper
than 0.006 inch or covering not more than 10% of area.

g. Inspect input pinion (5) refer to paragraph
6-191.
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6-184. Cleaning — Tail Rotor Gearbox. Clean
exterior of the tail rotor gearbox with drycleaning
solvent (C62) and wipe with dry clean cloth.

6-185. Removal — Tail Rotor Gearbox.

NOTE

If tail rotor gearbox is being removed for
return to overhaul, preserve the gear-
box. Coat splines with corrosion
preventive compound (C51) prior to
packaging. Refer to TM 38-230.

a. Remove vertical fin. Refer to paragraph 2-267
for removal procedures.

b. Disconnect electrical lead from chip detector.

c. Remove tail rotor hub and blade assembly (9,
figure 6-28). Refer to paragraph 5-183.

d. Remove two opposed bolts to disconnect disc
assembly (2) on aft end of long tail rotor driveshaft
from splined adapter (4) on gearbox input shaft.

e. Remove tailboom fairing for access to gearbox
mounting studs.

f. Remove lower bolt connecting pitch change
lever assembly to rod assembly.

g. Remove nuts (10) from gearbox mounting
studs at each corner of gearbox.

h. Remove gearbox from tailboom with pitch
change mechanism attached.

i. Check two spacer washers and aluminum angle
on tailboom at gearbox mounting point for secure
bonding to tailboom. If a washer or washers are loose,
retain washer and refer to Chapter 2 for bonding
instructions. Inspect the two forward gearbox mount-
ing holes to ensure that a radius block is bonded
below each hole.

j. Remove and retain pitch change mechanism for
use on new gearbox installation. Disassemble, clean
and inspect pitch change mechanism in accordance
with paragraph 5-204 prior to installation on new
gearbox.

6-186. Repair — Tail Rotor Gearbox. Refer to
paragraphs 6-188 through 6-198.

6-187. Installation — Tail Rotor Gearbox.

a.  Check tail rotor gearbox mounting area on tail-. .
boom to ensure:

(1) Two washers (P/N 206-040-426-1) are
bonded in place at rear tail rotor gearbox stud holes.

(2) Two washers (P/N 140-009-G17H48) are
bonded in place at the top forward stud holes on tail-
boom serial numbers BCLN-0827 and subsequent.
(Washers are not required at top forward stud holes
on prior serial numbered tailbooms.)

NOTE

It is possible to determine washer loca-
tion by measuring washer thickness
(refer to figure D-48). If washers are not
within 0.005 of original thickness,
replace them.

Refer to paragraph 2-249, step c. When
locally manufacturing washers, use only
5052 aluminum alloy.

(3) Two radius blocks are bonded in place
inside tailboom and under forward tail rotor gearbox
stud holes.

CAUTION

If the required upper washers or the
required radius blocks inside the tail-
boom are missing, refer to tailboom
repair, paragraph 2-249, step c.

(4) Before installing a new or overhauled tail
rotor gearbox inspect the inside surfaces of the input
pinion shaft (5, figure 6-28) for corrosion. Clean and
treat corroded areas in accordance with paragraph
6-191. If no corrosion is present, protect the inside
surfaces of the pinion gear from corrosion in accord-
ance with paragraph 6-191, step c.

b. Position gearbox on tailboom and check to
ensure that gearbox rests evenly on all four points.
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NOTE

If gearbox dose not rest evenly on all
four mounting points of tallboom, refer
to paragraph 2-245 for Impaction of
teilboom and paragraph 2-249 for
repairs it is satisfactory if the mounting
points for the tail rotor gearbox are
within 0.002 inch of a plane surface.
Also, shimming maybe used if required
to make gearbox set solid.

c. Apply a thin film of grease (C77) to the mating
splines of adapter (4, figure 6-28) and input pinion
shaft (5). Install adapter.

d. Install dissimilar metal tape (C138) to surface
of bonded washers.

e. Position gearbox on tailboom and connect pitch
rod assembly. Secure gearbox with aluminum washer
(12), steel washer (11), and nut (10) in that sequence.
Torque nut 50 To 70 INCH-POUNDS plus drag
torque. Using lacquer (C92) install slippage mark

f. Connect electrical lead to chip detector plug.

g. Install pitch change mechanism. Refer to para-
graph 5-214.

h. Install tail rotor assembly. Refer to paragraph
5-188 or 5-189 as applicable.

i. connect long tail rotor driveshaft to gearbox
splined adapter. Refer to paragraph 6-157.

j. Install vertical fin. Refer to paragraph 2-269.

k. Install tailboom fairing. Refer to paragraph
2-281.

l. Drain, flush, and service gearbox. Refer to para-
graph 6-183, step d.

6-188. Replacement - Output Seal, Tall Rotor
Gearbox.

a.

NOTE

See paragraph 5-183 for removal of tail
rotor hub and blade assembly.

Remove nuts (11, figure 6-31), washers (12
and 13). Remove cap (14) from case and shaft. -

b. Press seal (10) out of cap.

c. Press new seal in cap.

d. Replace packing (15) and reinstall cap (14) and
secure with nuts (11), and washers (12 and 13).

e. Reinstall hub and blade assembly. Refer to
paragraphs 5-188 or 5-190 as applicable.

6-189. Replacement - Input Seal, Tail Rotor
Gearbox.

NOTE

Input seal may be replaced with gearbox
mounted on the tailboom.

a. To replace seal with gearbox installed, remove
tail rotor driveshaft and fabricate work aid by attaching
a metal handle (figure 6-29) to splined adapter (4,
figure 6-28) to use instead of clamping splined adapter
in vise as directed in step c. and step i. below. Drain
tail rotor gearbox oil into suitable container (paragraph
1-11).

NOTE

Refer to paragraph 6-185 for removal of
tall rotor gearbox assembly.
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b. Use two offset screwdrivers and lift two opposite
locking tangs of keywasher (20, figure 6-31) and force
washer outboard to free it from nut (21). After washer is
freed from nut, slide washer outboard and free from
serrations on shaft threads. Replace keywasher (20)
with new washer on reassembly.

c. Remove input shaft inner nut (21) as follows:

(1) Clamp splined adapter (4, figure 6-28) in vise
and position splined end of input pinion (23) in adapter.

(2) Remove nut (21 ) with spanner wrench.

d. Remove seal (22) from input nut (24) as follows:

CAUTION

Do not disturb
(24).

(1) The primary
(22) is as follows:

the torque of input nut

method for removal of the seal

(a) Install two small self-tapping metal screws
in metal housing of seal, 180 degrees apart.

(b) Use two offset screwdrivers under the
heads of the screws and lift seal (22) out of the input nut
(24).

(2) The alternate method for removal of the seal
(22) is as follows:

(a) Fabricate a work aid (figure 6-30).

(b) Install work aid with three self-tapping
metal screws in metal housing of seal, approximately
120 degrees apart.

(c) Using puller, battery terminal, (T44), re-
move seal.

e. Remove and inspect spacer (26), for damage or
excessive wear to oil seal surface, replace if required,
(maximum allowable depth of wear on oil seal contact
surface is 0.002 inch, or to a maximum diameter of
1.496 inch).

f. Replace packing (27) and install serviceable spacer
(26). Pre-lubricate packing and spacer with lubricating
oil (C103 or C103.1).

g. Before installing seal (22), visually check shaft
and nut housing bore finishes for tooling marks, nicks,
and scratches. Check entering edge of shaft for proper
chamfer and deburring, so as not to cut or bend back lip
of seal. Pre-lubricate seal by wiping shaft and lip of seal
with lubricating oil (C103 or C103.1 ).

h. Press new seal (22) in place.

i. Lubricate threads on input pinion gear (23) and
install nut (21 ) on gear with flat side toward seal (22)
and the beveled side toward keywasher (20). Clamp
splined adapter (4, figure 6-28) in vise and position
splined end of input shaft in adapter. Use spanner
wrench with torque wrench and torque inner nut (21) to
310 TO 350 INCH-POUNDS.

CAUTION

Ensure that serrated keywasher (20) tangs
are locked behind nut (21).

j. Position a new serrated keywasher (20) on shaft,
then use plastic mallet to force locking tangs of washer
over nut (21) with two locking tangs locked behind nut.

k. Service tail rotor gearbox with oil (paragraph 1-
11).

6-190.Tail Rotor Gearbox Stud Replacement. (AVIM)

a. Remove tail rotor gearbox. Refer to paragraph 6-
185.

b. Remove broken, bent, damaged, or loose studs.
Inspect threaded holes n case.

NOTE

If stud hole threads are unserviceable,
return gearbox for overhaul.

c. Clean out small vent hole to bottom of threaded
hole. Apply unreduced zinc chromate primer (C118) to
threads of replacement studs and install in accordance
with table 6-4.
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Figure 6-30. Work Aid
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Figure 6-31. Tail Rotor Gearbox Repair

6-108



Figure 6-32.

TM 55-1520-228-23-1

Table 6-4. Stud Replacement Limits

STUD STUD lNCH-
LOCATION SIZE HEIGHT POUNDS

Mounting Base 1 / 4 0.75 50-95
(4 Studs)

output Port 1 / 4 0.75 50-95

Pitch Change 1 / 4 0.88 60-95
port (3 Studs)

NOTE

Stud retaining holes must be tapped to a
sufficient depth so that no imperfect
threads are engaged. Instaill replacement
studs to height shown in table. Stud
driving torque must be within limits
shown. If driving torque is below the low
limit, replace the stud with proper
oversize stud so that torque will be
within range (see TM 55-1520-228-
2 3 P ) .  U n d e r s i z e  a n d  o v e r s i z e
identification is stamped on end of stud.
Apply zinc chromate primer to thread
studs which will be in contact with ease
and install while primer is wet.

6-191. Corrsion Treatment for lnside Surfaces
of the Input Pinion Gear. (AVIM)

a. Remove tail rotor gearbox. Refer to paragraph
6-185.

b. Remove pitting and corrosion inside input
pinion gear (23, figure 6-31 ) by honing or using a wire
brush. A maximum of 0.010 inch may be removed
from the inside walls for corrosion in concentrated
form. Remove an equal amount of material from the
opposite wall to eliminate a possible out of balance
condition. Feather out all repairs. Replace the
gearbox if corrosion removal exceeds limits in figure
6-32.

c. After cleaning, protect the inside surfaces
against further corrosion by masking the threaded
area and applying epoxy polyamide primer (C116) to
all other internal surfaces.

6-192.  CHIP DETECTORS –  TAIL
ROTOR GEARBOX.

6-193. Description – Chip Detectors. The chip
detector is the removable center portion of the chip
detector and drain plug assembly. It consists of a self-
Iock bayonet probe with a permanent magnet at the
end. When the magnet attracts sufficient metal to
complete the circuit between pole and the ground, the
T/R CHIP DET segment will illuminate on the caution
panel. On installation, torque drain plug 75 to 125
INCH-POUNDS.

6-194. Removal – Chip Detectors.

a. Disconnect the electrical lead from chip
detector stud.
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CAUTION

Improper and/or rough handling of chip
detectors and the electrical connection is
the major cause of failure. Use care in re-
moval, installation, and connection of the
terminals to avoid false indications in the
caution light system.

b. Press detector in, turn counterclockwise, and
remove from plug.

6-195. Inspection — Chip Detectors.

a. Inspect chip detector for stripped or damaged
bayonet pins.

b. Check for accumulation of metal particles on
magnet. Presence of metal may indicate need for further
investigation and corrective action. Compare particles
found with metal particle identification list. Refer to para-
graph 6-4 and table 6-2.

c. Inspect chip detector electrical connector
mounting stud for security.

6-196. Installation — Chip Detectors.

a. Replace packings on chip detector insert if
needed.

b. Position insert in plug, push insert in as far as
possible and turn clockwise to lock in place.

c. Connect electrical wire to stud.

6-197. Sight Glass Replacement.

a. Remove retainer ring (1, figure 6-31), packing
(2), and sight glass (3).

b. Install oil sight gage indicator (25) (oil level line
horizontal with notch on bottom securely into notch in
gearbox). New packing (2), sight glass (3), and retaining
ring (1).

6-198. Filler Plug Packing Replacement.

a. Remove cap (6) and oil filter plug (9) as an
assembly.

b. Remove packing (8) from plug (9) and install
new packing.

6-199. TAIL ROTOR GEARBOX. (After compliance
with MWO 55-1520-228-50-25.)

6-200. Description — Tail Rotor Gearbox. The tail ro-
tor gearbox contains two spiral bevel gears positioned 90
degrees to each other. The direction of drive is changed
90 degrees and them is a speed reduction of 2.350 to
1.000 at the gearbox. The gearbox housing is magne-
sium and is attached to the tailboom with four studs, nuts,
washers, and two dowel pins for alignment. The gearbox
assembly includes a breather-type filler cap, oil level
sight gage, and a combination electrical chip detector

and self-closing valve. The self-closing valve makes it
possible to check the electric chip detector for metal par-
ticles without drainingoil from the gearbox. The self-clos-
ing valve also serves as a drain plug for gearbox oil.

Premaintenance Requirements for
Tail Rotor Gearbox

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools (T19) (T37)

Test Equipment None

Support Equipment None

Minimum Personnel
Required

One

Consumable Materials (C96) (C143) (C126)
(C77) (C127) (C51) (C10)
(C19) (C23) (C17) (C39)
(C43) (C45) (C62) (C80)
(C88) (C103) (C103.1)
(C107) (C116) (C118)
(C129) (C32) (C154)

Special Environmental
Conditions

None

6-201. Inspection — Tail Rotor Gearbox.

Premaintenance Requirements for 
Tail Rotor Gearbox

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Eddy Current Inspection
Unit

Support Equipment None

Minimum Personnel
Required

One

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

a. Inspect tail rotor gearbox (1, figure 6-33) for
leaking seals, cracks, security, and damage. No cracks
allowed. If a crack in the tail rotor gearbox is suspected,
refer to TM 1-1520-254-23, Technical Manual Aviation
Unit Maintenance (AVUM) and Aviation Intermediate
Maintenance (AVIM) Manual Nondestructive Inspection
Procedures for OH-58 Helicopter Series.
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Figure 6-33. Tail Rotor Gearbox External Components
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NOTE
Total static or dynamic leakage for input or
output seal must not exceed two drops per
minute. Total gearbox leakage at all
sources must not exceed six drops per
minute.

b. Inspect electric chip detector (15) for metal
particles and self-closing valve (13) for leakage. (Refer
to paragraph 6-220.)

NOTE
Placing a small amount of sealant, NSN
8040-01-252-8567, over the lock ring on
top of the tail rotor gearbox cap assy will
help prevent water contamination of the
gearbox and does not affect the venting
ability of the cap.

c. Inspect tail rotor gearbox oil for evidence of
water. When water is present, the oil will have a dirty,
milky appearance. If this condition is present or sus-
pected, drain, flush, and service tail rotor gearbox (1).
(Refer to paragraph 1-11.) Condensation on the  inside
of the sight glass is acceptable providing that the oil does
not have a dirty milk appearance.

d. Inspect cap assembly (21, detail A) for positive
locking and cleanliness.

e. Inspect sight glass (18) and oil level indicator
(19) for leakage, cracks, and crazing. Sight glass (18)
and oil level indicator (19) are considered serviceable if
oil level and oil condition can be verified.

f. Inspect exterior of output cap assembly (6, fig-
ure 6-34) and gearbox case (1) for mechanical and corro-
sion damage. Damage which does not exceed 0.015
inch may be blended out using sandpaper (C126 or
C127) or abrasive cloth (C45). Touch up repaired areas
with two coats of epoxy polyamide primer (C116). For
damage that exceeds 0.015 inch refer to higher level of
maintenance.

g. When tail rotor gearbox is removed, inspect
mounting area on tailboom to ensure that the four lami-
nated shims are bonded in place where tail rotor gearbox
lugs rest on surface of support. (See figure 6-35.)

(1) Position tail rotor gearbox on tailboom and
check that gearbox rests evenly on all four shims (figure
6-35).

(2) Inspect dowel pin holes on tailboom for
elongation and dowel pins on tail rotor gearbox for condi-
tion. Wear shall not exceed 0.005” for the tail rotor gear-
box mounting holes and 0.001” for the dowel pin holes.

h. Inspect output shaft (2, figure 6-34) for out-of-
round condition by installing a dial indicator just outboard
of splines. If maximum total indicator reading (TIR) is
0.005 inch, overhaul gearbox.

i. Inspect output shaft (2) for excessive play. The
maximum radial play allowable is 0.003 inch measured
1.000 inch outboard of seal (8). No axial movement is
permitted. If axial play is noted or radial play exceeds
0.003 inch, overhaul gearbox. Refer to paragraph 6-183.

j. Inspect visible surfaces of output shaft (2) and
pinion gear (12) for corrosion and pitting.

6-202. Cleaning — Tail Rotor Gearbox.

WARNING

Cleaning solvents are flammable and tox-
ic. Use only in well-ventilated area. Avoid
skin contact and inhalation of vapors. Pro-
tect eyes with safety glasses.

a. Clean exterior of tail rotor gearbox with dry-
cleaning solvent (C62). Dry with filtered compressed air.
Do not allow  solvent to contact seals or rod end bearings.

b. Remove filler cap (21, figure 6-33) and rinse in
drycleaning solvent (C62). Dry with filtered compressed
air.

6-203. Removal — Tail Rotor Gearbox.

NOTE
If tail rotor gearbox is being removed for
return to overhaul, preserve the gearbox.
Coat splines with corrosion preventive
compound (C51) prior to packing. Refer to
TB 55-9150-200-24.

a. Remove vertical fin (paragraph 2-269).

b. Disconnect electrical lead from chip detector
(15, figure 6-33).

c. Remove tail rotor hub and blade assembly (9,
figure 6-36). (Refer to paragraph 5-229.)
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Figure 6-34. Tail Rotor Gearbox Seal Replacement
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NOTE: Four laminated shim washers to be in same plane within 0.002 inch and parallel
within 0.001 Inch across their diameters.

206040-507*

Figure 6-35. Tail Rotor Gearbox Mounting (After Incorporation of MWO 55-1520-228-50-25)

CAUTION

After a disc assembly has been run on a
helicopter, discs should not be changed
from original pack except as noted in
paragraph 6-160, step g.

d. Remove two diametrically opposed bolts (19),
beveied washers (18 and 16), thin steei washers (15),
and nut (14). Leave disc assembly (17) attached to tail
rotor driveshaft segment (20).

e. Disconnect pitch change control rod (22) (see
detail A), from antitorque control system. (Refer to
paragraph 5-208.)

f. Drain taii rotor gearbox (8). Remove chip detec-
tor (15, figure 6-33) and self-closing valve (13).
Remove and discard packings (12 and 14).

g. Remove nuts (10, figure 6-36) and steel
washers (11 and 12) from four studs.

NOTE

Laminated shims are not used on tail-
boom P/N 206-032-004-105 and are not
recorded on data plate. The tail rotor
gearbox is installed using oniy the tape
between gearbox and tailboom mount.
All other procedures are the same.

h. Remove tail rotor gearbox (8) from tailboom.
Check security of four laminated shims (2, figure 6-35)
on tailboom which form the mounting surface for taii
rotor gearbox. If a laminated shim is missing, obtain
correct shim thickness from tailboom data piate.
Prepare a new shim to the required thickness and
bond in place with adhesive (C19). Ensure shim sur-
faces meet requirements of figure 6-35.

i. Remove and store filler cap (8, figure 6-33).
install dehydrator (T37).

NOTE

An appropriate entry shall be made
upon installation of dehydrator (T37).
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Figure 6-36. Tail Rotor Gearbox (After Incorporation of MWO 55-1520-228-50-25)
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j. Remove and retain pitch change mechanism
for new gearbox installation. Disassemble, clean and
inspect pitch change mechanism in accordance with
paragraph 5-204 prior to installation on new gearbox.

6-204. Repair — Tail Rotor Gearbox. (Refer to para-
graphs 6-207 through 6-224.)

6-205. Installation — Tail Rotor Gearbox.

NOTE
Laminated shims are not used on tail-
boom P/N 206-032-004-105 and are not re-
corded on data plate. The tail rotor gear-
box is installed using only the tape
between gearbox and tailboom mount. All
other procedures are the same.

a. Check that four laminated shims are bonded in
place where tail rotor gearbox mounts on tailboom. (Fig-
ure 6-35 and paragraph 6-203, step h.)

b. Clean surfaces of bonded shims on tailboom
with drycleaning solvent (C62). Install vinyl tape (3, figure
6-35) to upper surface of the four laminated shims. Touch
up bare metal surfaces with epoxy polyamide primer
(C116).

(1) Before installing a new or overhauled tail
rotor gearbox inspect the inside surfaces of the input
pinion shaft (13) for corrosion.

(2) Clean and treat corroded areas in accor-
dance with paragraph 6-191.c.

CAUTION

On certain tailbooms there may be
manufacturing variances which will not al-
low the required two threads showing af-
ter nut (10) and steel washers (11 and 12)
have been installed. Two threads must be
showing, if not attainable, reduce the
washer to one AN960-416L or a minimum
to one AN960PD-416.

c. Position tail rotor gearbox (8, figure 6-36) on
tailboom aligning dowel pins with holes in tailboom.

Install steel washers (11 and 12) and new nuts (10) on
each stud. Torque nuts (10) 50 to 70 inch-pounds plus
drag torque. Use paint (C92), install slippage mark.

d. Apply a coating of grease (C77) to splines of
input pinion shaft (13), and to splines of slip adapter (6).
Position slip adapter (6) on input pinion shaft (13).

e. Install pitch change levers (7), idler assembly
(21), and pitch change control rod (22), if removed. (Re-
fer to paragraph 5-214.)

f. Apply a bead of sealant (C17) to exposed mat-
ing edge surfaces of tail rotor gearbox (8) and tailboom.

g. Connect pitch change control rod (22), see de-
tail A, to antitorque control system. (Refer to paragraph
5-214.)

h. Connect sixth tail rotor driveshaft segment (20)
and slip adapter (6). (Refer to paragraph 6-165.)

i. Install tail rotor hub and blade assembly (9).
(Refer to paragraph 5-226.)

j. Remove dehydrator (T37). Attach cap (8, fig-
ure 6-33) to tail rotor gearbox with pin (9), safety chain
(10), and pin (11).

k. Install self-closing valve (13) and chip detector
(15). (Refer to paragraph 6-221.)

l. Rig antitorque control system. (Refer to para-
graph 11-101.)

m. Service tail rotor gearbox (8) to correct level.
(Refer to paragraph 1-11.)

n. Install vertical fin. (Refer to paragraph 2-269.)

o. If a new or overhauled tail rotor gearbox (8) has
been installed, perform run-in checks and inspection in
accordance with paragraph 6-206.

6-206. Operational Check — Tail Rotor Gearbox.

NOTE
Perform this operational check after each
tail rotor gearbox installation.

a. Perform ground run-in cycle for 20 minutes.
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b. After shutdown accomplish the following re-
quirements:

(1) Remove and inspect electric chip detector
for metal particles. if metal particles are found inves-
tigate to determine cause. (Refer to table 6-1.)

(2) Visually inspect oil at sight gate for dis-
coloration and contamination.

(2) Inspect tail rotor gearbox for oil leaks.

6-207. Replacement - Tail Rotor Gearbox output
seal.

6-208. Removal - Tail Rotor Gearbox Output
Seal.

a. Remove rail rotor hub and blade assembly.
(Refer to paragraph 5-229.)

b. Drain lubricating oil from tail rotor gearbox.
(Refer to paragraph 1-11.)
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c. Remove nuts (9, figure 6-34) and thin steel wash-
ers (10) and aluminum washers (11) from studs on
gearbox case (1). Remove cap assembly (6) from gear-
box case (1) and output shaft (2).

d. Remove and discard packing (5) and press seal
(8) from cap assembly (6). It is not necessary to remove
retaining ring (3) and bearing (4) unless interference
may result when pressing out seal (8). If bearing (4)
must be removed, replace cap assembly (6).

6-209. Inspection and Repair - Tail Rotor Gearbox
Output Seal.

a. Inspect all visible parts of output shaft (2, figure 6-
34) and attaching gear for damage.

b. Inspect sleeve (7) on output shaft (2) for wear in
area contacted by seal (8). If sleeve has groove greater
than 0.002 inch tail gearbox (8, figure 6-36) must be
replaced. Also, if nicks, dents, or scratches are present,
or evidence of oil leakage is noted, tail rotor gearbox (8)
must be replaced.

c. Inspect gearbox case (1, figure 6-34) and cap
assembly (6) for wear, damage, and corrosion. If studs
are loose or damaged, replace studs in accordance
with paragraph 6-215.

d. Inspect bearing (4, figure 6-34) for freedom of
movement and flat spots. If bearing is binding or has flat
spots replace cap assembly.

6-210. Installation - Tail Rotor Gearbox Output Seal.

a. Apply a film of sealant (C129) to outside diameter
of new seal (8, figure 6-34) and mating surface of cap
assembly (6). Press seal into cap assembly (6) with lip
of seal outboard. (See view A.) Seat seal flush in cap
assembly (6). Trim excess sealing compound from seal
(8) and cap assembly (6) with a plastic scraper.

b. Install new packing (5) in groove on inboard side
of cap assembly (6). Lubricate packing (5) with lubricat-
ing oil (C103). Fill cavity between lips of seal (8) with
grease (C80).

c. Position cap assembly (6) with seal (8), bearing
(4), and retainer ring (3) on output shaft (2). Seat cap
assembly (6) to gearbox case (1) using extreme caution
not to damage new seal. Secure cap assembly to gear-

box case with aluminum washers (11), thin steel wash-
ers (10), and nuts (9). Torque must (9) 50 TO 70 lNCH-
POUNDS.

d. Apply a bead of adhesive (C10) to outer diameter
of mating surface area of gearbox case (1) and cap
assembly (6).

e. Service tail rotor gearbox with lubricating oil (C103).

f. Install tail rotor hub and blade assembly. (Refer to
paragraph 5-236.)

g. Inspect for oil leaks on first ground runup. (Refer
to paragraph 6-201.)

6-211 Replacement - Tail Rotor Gearbox Input Seal.

6-212. Removal - Tail Rotor Gearbox Input Seal.

a. Drain lubricating oil from tail rotor gearbox.

b. Remove sixth tail rotor driveshaft segment and
slip adapter (18, figure 6-34) from tail rotor gearbox.
(Refer to paragraph 6-162.)

c. Use two offset screwdrivers and lift two opposite
locking tangs of Iockwasher (17) and force Iockwasher
outboard to free it from locknut (16). After Iockwasher is
freed from nut, slide Iockwasher outboard and free from
serrations on threads of pinion gear (12). Discard
Iockwasher.

d. Position spline wrench (T19) on splines of pinion
gear (12). insert a 1/2 inch square drive breaker bar into
opening in spline wrench to hole pinion gear while
removing locknut (16) with a spanner wrench. If tail
rotor gearbox is removed clamp splined wrench in a
vise for security when removing locknut (16).

CAUTION

Do not disturb the torque of input shaft
nut (14).

e. Drill two small holes in face of seal (15) 180 de-
grees part and install two self-tapping screws. Using
two offset screwdrivers pry seal out of input shaft nut
(14) and discard.
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6-213. Inspection - Tail Rotor Gearbox Input
Seal.

a. Inspect all visible parts of pinion gear (12,
figure 6-34).

b. Inspect spacer (19) for wear in area of contact
with seal (15). If wear is evident through cadmium
plating or nicks and scratches are present replace
spacer.

c. Inspect spline teeth and threads on pinion gear
for damage. Dress spline teeth and threads with fine
India stone.

6-214. Installation - Tail Rotor Gearbox Input
Seal.

a. Fill cavity between lips of new seal (15, figure
6-34) and apply a film to outside diameter of spacer
(19) with grease (C80).

b. Apply a film of sealant (C129) to outside
diameter of new seal (15) and mating surface of input
shaft nut (14). Press seal (15) into input shaft nut (14)
with lip of seal outboard. (See view A.) Seat seal flush
in input shaft nut using extreme caution not to
damage seal. Trim excess sealing compound from
edge of seal and nut with a plastic scraper.

c. Thread locknut (16) onto pinion gear (12) with
tangs outboard. Position spline wrench (T19) on
splines of pinion gear (12) with a 1/2-inch square
drive breaker bar installed. Hold pinion gear (12)
secure with tools and torque locknut (16) 360 TO
400 INCH-POUNDS.

d. Position a new Iockwasher (17) on pinion gear
(12) and using a plastic mallet force locking tangs over
locknut (16) with two locking tangs locked behind
locknut (16).

e. Service tail rotor gearbox with lubricating oil
(C103).

f. Install sixth tail rotor driveshaft segment and
slip adapter (18). (Refer to paragraph 6-165.)

g. Inspect for oil leaks on first ground runup.
(Refer to paragraph 6-201,)

6-215. Stud Replacement -  Tail  Rotor
Gearbox. (AVIM)

a. Remove tail rotor gearbox, (Refer to paragraph
6-203.)

b. Remove damaged or loose studs (1 and 2,
figure 6-37) and dowel pin (3) in case assembly (4) as
follows:

NOTE

If stud hole threads are unserviceable,
return gearbox for overhaul,

c. Clean out small vent hole in bottom of stud or
dowel pin holes, as required. Apply unreduced zinc
chromate primer (C118) to threads of replacement
studs or shank of dowel pin and install to the depth as
shown in figure 6-37. Torque studs (1 and 2) in
accordance with table 6-5.

Table 6-5. Stud Replacement Limits

STUD STUD lNCH-
LOCATION SIZE HEIGHT POUNDS

Mounting Base 1 /4 0.75 50-95
(4 Studs)

Output Port 1 / 4 0.75 50-95

Pitch Change 1 / 4 0.88 50-95
Port (3 Studs)

NOTE

Stud retaining holes must be tapped to a
sufficient depth so that no imperfect
threads are engaged. Install replacement
studs to height shown in table 6-5. Stud
driving torque must be within limits
shown. If torque is below the low limit
torque, replace the stud with proper
oversize stud so that torque will be
within range (TM 55-1520-228-23P).
Undersize and oversize identification is
stamped on end of stud. Apply zinc
chromate primer (C118) to stud threads
which
install

will be in contact with case and
while primer is wet.
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Figure 6-37. Tail Rotor Gearbox Stud Replacement
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d. In the event an oversized dowel pin is required
for replacement, use NAS607-5-7P dowel pin and
machine the length to be exposed (0.360 to 0.390
inch) to a diameter of 0.025 inch. Rework case
assembly dowel pin holes to a diameter of 0.311 to
0.312 inch and a depth of 0.500 to 0.530 inch.
Remove drill filings and clean vent holes to ensure
they are clear. Clean lower part of case assembly (4)
and apply magnesium touchup to reworked areas,
(Refer to paragraph 6-21 6.)

e. Install new machined dowel pin (3). Refer to
step c.

6-216. Corrosion Removal and Repair - Tail
Rotor Gearbox. (AVIM)

NOTE

Removal of corrosion products is
mandatory prior to subsequent repair of
corrosion protective treatment.

a. The use of the magnesium touchup treatment
is restricted to parts and assemblies that have small
areas of the bichromate coating removed by
scratches, abrasions, or minor rework, Parts or
assemblies that require touchup shall be treated as
follows:

Cleaning solvents are flammable and
toxic. Use only in well-ventilated area.
Avoid skin contact and inhalation of
vapors. Protect eyes with safety glasses.

(1) Remove oil and grease with drycleaning
solvent (C62) or MEK (C107).

(2) Masking tape (C143) should be used, as
required, to prevent touchup solution from running
into areas where it is not needed.

(3) Scrub the area to be treated with fine
abrasive pads (C154), or fine aluminum wool (C23),
Abrade to clean bare metal. Fresh machined surfaces
may be treated without abrading.

(4) Flush areas with cleaning compound (C43)
mix 4 ounces per galion of water, as required, to
ensure a waterbreak free surface.

(5) Rinse with clean water and repeat steps (3)
and (4) as required, to provide a clean surface,

b. Prepare magnesium touchup treatment
solution by mixing 1.3 ounce chromic acid (C39), and
1 ounce calcium sulfate (C32) per gallon of water.

NOTE

The calcium sulfate will not go into
solution.

(1) Apply touchup solution with a brush or
swab to repaired areas. Allow solution to react for at
least 1 minute, reapply solution, as required, to keep
the area wet. Excess solution should be clearly
marked, dated, and stored at room temperature in a
glass jar. Do not store touchup solution where
temperatures may vary to extremes, or in contact with
direct sunlight. Do not use a touchup solution older
than 3 months from date of mixing.

(2) Rinse thoroughly with clean water to
remove excess solution. The treatment should
produce a brassy colored film; if required, repeat
application of touchup solution until a brassy colored
film is obtained. Rinse, demask and rinse again to
ensure solution removal. All rinsing shall be
accomplished using room temperature water.

(3) Dry with filtered compressed air and dry
cloths.

(4) Parts that require painting as the next
operation shall be painted as soon as practicable,
after drying, preferably within 24 hours. Apply one
coat of epoxy polyamide primer (C116) to bare areas
and top finish with acrylic lacquer (C88).

6 - 2 1 7 .  C H I P  D E T E C T O R S  –  T A I L
R O T O R  G E A R B O X .

6-218. Description — Chip Detector Assembly.
One electric chip detector assembly is installed in the
tail rotor gearbox. The electric chip detector assembly
is made up of one self-closing valve and an electric
chip detector.

The electric chip detector consists of a self-locking
bayonet probe with a permanent magnet at the end.
Free ferrous metal particles in the oil will be attracted
to the magnet and when sufficient metal is attracted
to complete the circuit between pole and around, the
T/R CHIP DET segment on the caution-panel will
illuminate.
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The self-closing valve automatically closes and
prevents loss of oil when the electric chip detector is
removed for inspection. The self-closing valve also
serves as a drain plug.

6-219. Removal - Chip Detector Assembly.

a. Disconnect electrical lead from electric chip
detector (15, figure 6-33).

Rough handling of chip detectors and the
electrical connector is the major cause of
failure and of false indications in the
caution light system.

b. Press chip detector (15) in toward tail rotor
gearbox (1), turn counterclockwise and remove from
self-closing valve (13). Inspect chip detector (15)
immediately for metal particles. If any particles are
found, place in a clean container and retain until
inspection is completed.

c. Inspect self-closing valve (13) for leakage while
still installed in tail rotor gearbox (1) but after electric
chip detector (15) is removed. If leakage is found,
remove self-closing valve (paragraph 6-203).

d. When it is necessary to drain oil from the
gearbox for any reason, refer to paragraph 6-203,
step f.

6-220. Inspection - Chip Detector Assembly.

a. Inspect chip detector (15, figure 6-33)
immediately on removal from tail rotor gearbox (1). If
any particles are found, make further investigation as
outlined in paragraph 6-4 and table 6-2.

b. Remove and discard packings (14).

c. Clean chip detector (15) and self-closing valve
(13) (if removed) with drycleaning solvent (C62).

e. Functional check T/R CHIP DET segment
electrical circuit as follows:

(1) Turn BAT switch to BAT. Posit ion
CAUTION/RESET/TEST switch to TEST and release.
All caution segments should illuminate.

(2) Short across probe on electrical chip
detector (15) to tail rotor gearbox case. Observe that
T/R CHIP DET segment illuminates.

6-221. Installation - Chip Detector Assembly.

a. Lubricate new packings (12 and 14, figure
6-33) with lubricating oil (C103).

b. Position new packing (12) on self-closing valve
(13) and install in tail rotor gearbox (1). Torque self-
closing valve 75 TO 126 INCH-POUNDS. Secure
self-closing valve to case of tail rotor gearbox with
0.032 inch Iockwire (C96).

c. Position new packing (14) on chip detector (15)
and insert into self-closing valve (13). Turn clockwise
to lock in place. Attach electrical leads terminal to
chip detector (15).

d. Fill the tail rotor gearbox (1) to proper level with
lubricating oil (C103). Check for oil leaks on first
ground run.

6-222. Sight Glass Replacement - Tail Rotor
Gearbox.

a. Remove retainer ring (16, figure 6-33), packing
(17), and sight glass (18).

b. Install new packing (17), sight glass (18), and
retainer ring (16).

6 - 2 2 3 .  C A P  A S S E M B L Y  - T A I L
R O T O R  G E A R B O X .

6-224. Replacement of Aluminum Wool - Tail
Rotor Gearbox Cap Assembly.

a. Remove cap assembly (21, figure 6-33, detail
A) from tail rotor gearbox (1) by unlocking pin (11)
from gearbox and safety chain (10).

d. lnspect chip detector (15) for stripped or
damaged bayonet pins.
for damaged threads.

Inspect self-closing valve (13) b. Remove retaining ring (2), washer (3), and old
aluminum wool (20), from inside plug (4).
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c. Clean cap with drycleaning solvent (C62) and when washer (3) can be pressed down toward the
inspect all parts for damage which would affect wool 0.060 inch from its normal installed position
function, Replace faulty parts or entire cap assembly, and will spring back to the original position, When

correct amount of aluminum wool is in place, install
d. Install new aluminum wool (20) (C23) in plug retaining ring (2) to hold washer (3) in place,

(4), The correct amount of aluminum wool is in place

SECTION VIl. OIL SYSTEM

6-225.  TRANSMISSION OIL SYSTEM. b. Inspect oil level indicator to assure the epoxy
facing material is securely bonded to the disc. Replace

6-226. Description - Transmission Oil System. the indicator if the facing material is unhanded, or if
The transmission lubrication system, (figure 6-38) the facing is discolored.
includes a pump, relief valve, filter, spray jets, and an
oil cooler. The pump is a constant volume type driven c. Inspect oil level indicator to assure all the holes
by the accessory gear. An oil level sight gage is in the indicator are free to allow the transmission fluid
located on the right side of the transmission case, A to pass through the disc.
breather type filler cap and two electrical magnetic
chip detectors and drain plugs are incorporated, The
transmission also furnishes lubrication for the
freewheeling assembly mounted in the engine
accessory gear case. A pressure line and a return oil
line pass through the forward bulkhead to connect
the transmission and freewheeling assembly. A law
pressure switch is connected to a warning Iight on the
instrument panel.

6-226.1 . TRANSMISSION OIL LEVEL
INDICATOR. Refer to Figure 6-40.

6-226.2. Description - Transmission Oil Level
Indicator. The transmission oil level indicator is
located an the Right side of the transmission case. The
oil level indicator consists of a round metal disc with a
white epoxy coating an one side of the disc. Holes are
drilled around the disc to allow oil to pass through the
indicator and thus indicate the level of fluid in the
transmission.

The Sight Glass itself is fabricated from an acrylic
material. Through time it is possible for the sight glass
to become crazed, scratched, or discolored and give an
erroneous reading.

6-226.3. Inspection - Transmission Oil Level In-
dicator.

a. Inspect sight glass for condition; replace sight
glass if discolored or if it prevents a clear indication of
correct oil level.

It is possible for a (unauthorized) re-
work oil level indicator to trap fluid in-
side the sight glass and provide a false
reading.

d. Whenever servicing the transmission fluid, to in-
clude transmission fluid change, verify the transmission
oil level indicator is operative (fluid can pass freely
through the indicator, both into and out of the
assembly).

6 - 2 2 7 .  T R A N S M I S S I O N  O I L  P U M P .

6-228. Description - Transmission Oil Pump. A
constant delivery pressure transmission oil pump (61,
figure 6-40) is flush mounted on the forward side of
the transmission main case and is driven by the
accessory bevel gear. The outboard end of the oil
pump has an accessory drive pad for mounting the
rotor rpm tachometer and, through it, the flight
control hydraulic pump.

6-229. Inspection - Transmission Oil Pump.
Inspect ail pump mounting area for oil leaks and hold
down nuts for security.
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6-230. Removal - Transmission Oil Pump.

a. Remove hydraulic pump and tachometer
generator as a unit from transmission oil pump
flange.

b. Apply heat, using lamp, to transmission case.

c. Pull transmission oil pump (61, figure 6-40)
from transmission using flange puller as shown in
figure 6-39.

d. Remove packing (62, figure 6-40) from oil
pump.

6-231. Installation - Transmission Oil Pump,

a. Install new packing (62, figure 6-40) on oil
pump (61).

b. Lubricate packing and spline teeth of pump
driveshaft with oil (C103).

d. Install oil pump (61).

e. Reinstall hydraulic pump and tachometer
generator on transmission oil pump flange.

f. Apply sealing compound (C131) between outer
edge of pump f lange and mating area on
transmission. When sealant is dry, trim excess
material with sharpened plastic scraper.

6-232. OIL FILTER HEAD ASSEMBLY.

6-233. Description - Oil Filter Head Assembly.
The transmission is provided with an oil filter head
assembly (49, figure 6-40) mounted on the left side of
the transmission with an inlet to the assembly
through an internal passage sealed with a gasket
(56). Provisions are made for incorporation of a filter
bypass valve (50), a temperature switch (54), and an
oil filter assembly (47).

c. Apply heat lamp to transmission case.

6-122.1/(6-122.2 blank)
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Figure 6-38. Transmission Oil System Schematic
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Figure 6-39. Flange Puller
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Figure 6-40.  Transmission External Components (Sheet 1 of 3)

Change 27  6-125



TM 55-1520-228-23-1

Figure 6-40. Transmission Components (Sheet 2)
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31. Packing 52. Packing
32. Packing 53. Bolt Valve Retainer
33. Packing 54. Switch
34. Packing 55. Packing
35. Nozzle Oil Transmission (No. 2) 56. Gasket Filter Head
36. Packing 57. Washer Flat
37. Screw Machine 58. Washer Flat
38. Screw Machine 59. Nut Self-locking Extended
39. Screw Machine 60. Spacer Sleeve
40. Packing 61. Pump Assembly Lubricating
41. Nozzle Oil Transmission (No. 1) 62. Packing
42. Packing 63. Plug
43. Packing 64. Packing
44. Packing 65. Retainer
45. Packing 66. Glass
46. Screw Machine 67. Packing
47. Filter Assembly 68. Indicator
48. Clamp Assembly 69. Packing
49. Head 70. Chip detector
50. Valve Bypass
51. Spring Bypass Valve

Figure 6-40.  Transmission External Components (Sheet 3 of 3)

6-234. Removal — Oil Filter Head Assembly. Re-
move oil line to the oil cooler and disconnect electrical
wiring. Remove three nuts (59) and washers (57 and 58)
attaching assembly to transmission case. Remove oil
filter head assembly (49).

6-235. Inspection — Oil Filter Head Assembly. In-
spect for cracks, damage, and oil leakage after installa-
tion.

6-236. Installation — Oil Filter Head Assem-
bly. Install new gasket (56) on studs and position oil filter
head assembly (49) in place. Secure with nuts (59) and
washers (57 and 58) and connect electrical wiring and
cooler oil line.

6-237. FILTER BYPASS VALVE.

6-238. Description — Filter Bypass Valve. The filter
bypass valve (50, figure 6-40) is mounted in the filter
head assembly and bypasses the filter during high oil
pressure operation.

6-239. Removal — Filter Bypass Valve. Loosen valve
retainer bolt (53, figure 6-40) and remove bolt (53), pack-
ing (52), valve spring (51), and valve (50) from filter head
assembly (49).

6-240. Inspection — Filter Bypass Valve. Visually in-
spect valve (50, figure 6-40) for evidence of wear and

damage. Inspect spring (51) for free length of 2.780 inch-
es.

6-241. Installation — Filter Bypass Valve. Position
packing (52, figure 6-40) on retainer bolt (53). Insert
valve (50) and spring (51) in filter head assembly (49).
Install retainer bolt (53).

6-242. TRANSMISSION OIL PRESSURE
TRANSMITTER. C  Refer to paragraph 8-291.

6-243. TRANSMISSION OIL TEMPERATURE
SWITCH.

6-244. Description — Transmission Oil Temperature
Switch. The transmission oil temperature switch (54,
figure 6-40) is mounted on the filter head assembly (49)
and senses a high temperature of filter inlet oil. This gives
an indication in cockpit by lighting a warning light (XMSN
OIL HOT) on instrument panel.

6-245. Removal — Transmission Oil Temperature
Switch. Unscrew and remove the transmission oil tem-
perature switch (54) and packing (55) from filter head
assembly (49).

6-246. Inspection — Transmission Oil Temperature
Switch. Inspect for broken or loose terminal, evidence
of leakage and visible damage.
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CAUTION

Do not apply more than 6 INCH-POUNDS
torque to terminal stud, nor more than 25
INCH-POUNDS torque to hex head of
temperature switch.

When performing next step, position
thumb-screw of clamp (48) in the vertical
position to prevent damage to the
transmission deck.

6-247. Installation Transmission  Oil Temperature
Switch. Install packing (55, figure 6-40) on temperature
switch (54), insert switch in filter head assembly and
tighten.

6-248. FILTER.

6-249. Description Filter.  The filter assembly (47,
figure 6-40) is installed on the oil filter head assembly
(49) by screwing on and clamping in place.

6-250. Removal Filter.  Remove clamp (48, figure 6-
40) around filter seat and turn filter cartridge from filter
head assembly.

6-251. Inspection - Filter.  No inspection required.
Inspect clamp for serviceability and obvious damage.

6-252. Installation Filter.  Wipe light film of oil (C103)
on seal of new filter, screw filter (47, figure 6-40) into
place, hand tight, and safety with clamp (48).  Tighten
clamp by thumbscrew until clamp will not rotate.  Safety
wire on thumbscrew is not essential.

6-252.1. 3-MICRON  OIL  FILTER  (After
Compliance with MWO 1-1520-228-50-51).

6-252.2. Description 3-Micron Transmission
External Oil Filter (After compliance with MWO 11520-
228-50-51, reference figure 6-40.1 and 6-40.2).  The
external oil filter is installed on the left side of the flight
control servos mounted on the roof.  The in-line oil filter
consists of a 3-micron filter element, oil bypass indicator
and bypass valve.  When the filter element becomes
clogged, it will give a warning by extending the oil bypass
(red) indicator.  The indicator extends when a set
differential pressure across the filter is exceeded.  When
in the reset position, the indicator will be hidden from
view.

Premaintenance Requirements for
3-Micron Transmission External Oil Filter

Condition Requirements

Model OH-58A/C

Part No.  or Serial No. All

Special Tools None

Test Equipment None

Support Equipment None

Minimum Personnel Required One

Consumable Materials (62) (C96) (C103)
(C119.1)

Special Environmental Clean, Dust Free Area

6-252.3. Inspection - 3-Micron Filter.

a. Check for extended oil bypass (red) indicator.  If
indicator is extended, it can be reset by pressing in.

b. If filter bypass indicator (red button) is showing,
reset indicator, ground run transmission and reinspect.

If indicator is not showing after ground run, the aircraft
may be released for operation.  If indicator is showing
after ground run, change transmission oil and replace
filter element.

c. If filter bypass indicator is showing on any two
consecutive preflight inspections, change transmission
oil and replace filter elements.

CAUTION

Protective covers shall be used to
cover all open ports and lines to
prevent contamination by entry of
foreign material.

6-252.4. Removal - 3-Micron Oil Filter Element.

a. Remove the transmission cowling.  Place
suitable container under the filter element bowl, cut
lockwire, and remove filter bowl (1) from filter head (2)
(figure 6-40.3).
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b. Remove filter element (3) from filter head (2).
Discard filter element (3).

c. Remove packing (4) from filter bowl (1).  Discard
packing (4).

WARNING

Dry-cleaning  solvent  (C62)  is
flammable any toxic.  It can irritate
skin and cause bums.  Use only in
well ventilated area, away from heat
and  open flame.  Wear  rubber I
gloves and goggles.  In case of
contact, immediately flush skin or
eyes with water for at least 15
minutes.  Get medical attention for
eyes.

d. Clean inside of filter bowl (1) using dry-cleaning
solvent (C62) and wiping rags (C 119.1).

6-252.5.  Replace and Install - 3-Micron External Oil
Filter.

NOTE

All packings shall be lubricated with
lubricating oil (C103).

a. Lubricate packing (5) in new filter element (3)
with lubricating oil (C103).

b. Install filter element (3) in filter bowl (1).

c. Lubricate packing (4) with lubricating oil (C103)
and install in filter bowl (1).

d. Install filter bowl (1) hand tight into filter head (2).
Secure with lockwire.

e. Service transmission to correct oil level.

f. Perform MOC and leak check of filter assembly.

g. Reinstall transmission cowling.

6-252.6.  REMOVE - 3-MICRON OIL FILTER
ASSEMBLY (figure 6-40.1).

CAUTION
Protective covers shall be used to
cover all open ports and lines to
prevent  contamination  by  entry  of
foreign materials.

a. Remove the transmission cowling.  Place
suitable container under oil filter housing.

b. Remove hose (1) from inlet side of filter
assembly (2) (figure 6-40.1).

c. Remove  hose  (3) from  outlet side of filter
assembly (2).

d. Remove reducer (4) and packing (5) from outlet
side of filter assembly (2).  Discard packing (5).

e. Remove reducer (6) and packing (7) from inlet
side of filter assembly (2).  Discard packing (7).

f. Remove filter assembly (2) by removing three
bolts (8), three washers (9), and three spacers (10).

6-252.7. INSTALL - 3-MICRON OIL FILTER
ASSEMBLY (figure 6-40.1).

NOTE

All packings shall be lubricated with
lubricating oil (C103).

Figure 6-40.1.  3-Micron Oil Filter Assembly

a. Install filter assembly (2) with three bolts (8),
three washer (9), and three spacers (10).

b. Install reducer (6) with new packing (7)
lubricated with lubricating oil (C103) on inlet side of filter
assembly (2).
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c. Install reducer (4) with new packing (5)
lubricated with lubricating oil (C103) on outlet side of filter
assembly (2).

d. Install hose (3) on outlet side of filter assembly
(2).

e. Install hose (1) on inlet side of filter assembly
(2).

f. Service transmission to correct oil level.

g. Perform MOC and leak check of filter assembly.

h. Reinstall transmission cowling.

Figure 6-40.2.  3-Micron Oil Filter Element

6-253. OIL COOLER.

6-254. Description - Oil Cooler.  The oil cooler (3,
figure 6-40) mounts on the transmission top above the
input drive quill and has a thermo-bypass valve
incorporated to bypass cool oil.  Oil is cooled as it flows
through the cooler by air which is supplied by a fan and
duct arrangement.

6-255. Removal - Oil Cooler.  Disconnect oil inlet I line.
Remove clamp (2, figure 6-40) and air hose (1) from air
duct.  Remove oil outlet transfer bolt (7) in transfer tube
(4).  Remove bolts holding cooler to mount brackets.

6-256. Inspection - Oil Cooler.  Inspect oil cooler (3,
figure 6-40) for oil leakage in core, cracks, and security.

6-257. Installation - Oil Cooler.  Position oil cooler (3,
figure 6-40) on mount brackets and install bolts securing
cooler to brackets.  Connect oil inlet line and outlet
transfer bolt (7).

6-258. AIR DUCT HOSE ASSEMBLY.

6-259. Description Air Duct Hose Assembly.
The air duct hose assembly (reference figure 6-40)
conveys cooling air forward to the transmission oil cooler
(3) from the cooling fan mounted on the upper structure,
aft of the aft firewall and driven by the tail rotor
driveshaft.

6-260. Inspection - Air Duct Hose Assembly.
Inspect duct assembly for tears, cuts, fraying, collapse,
and security of mounting.

6-261. Removal - Air Duct Hose Assembly.  Refer to
paragraph 6-255.

6-262. Repair - Air Duct Hose Assembly.  Repair is
limited to removal and replacement of authorized parts
as outlined in TM 55-1520-228-23P.

6-263. Installation - Air Duct Hose Assembly.

a. Connect air hose (1, figure 6-40) and clamps(2
and 19) on air inlet duct and aft cabin roof duct (22).

b. On upper end of air hose (1) below air inlet duct,
install clamp (23) with attaching hardware to existing
bracket (29) on main rotor transmission.

c. Attach supporting clamps (23 and 28) as follows:

(1) At approximately nine inches from upper
end of air hose (1) position one clamp (23).

(2) On right leg of pylon support link (11, figure
2-55) position one clamp (28, figure 6-40).

(3) Secure clamps (23 and 28) together with
attaching hardware.

NOTE

Before tightening,- position clamps to
prevent chafing of air hose on
bulkhead support of transmission
cowling.
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d. Gain access to aft electrical shelf area and
connect hose assembly (21) to aft cabin roof duct (22)
with clamp (19).

e. Position two clamps (23) on air hose (21) and
secure to frame assembly with attaching hardware.

f. Install filler (20) in oil cooler deck.

g.  Insert air hose (21) up through cooler deck and
attach to oil cooler Mower with hose clamp (2).

h. Install clamp (23) on air hose (21) at oil cooler
deck with attaching hardware.

i. Apply sealing compound (C130) to air hose (21)
at oil cooler deck.

6-264. OIL TRANSFER TUBE.

6-265. Description - Oil Transfer Tube. The
transfer tube (4, figure 6-40) carries oil from the oil
cooler to the transmission top case.

6-266. Removal - Oil Transfer Tube. Remove
bolts (7, figure 6-40), packing (6), gasket (12), and oil
transfer tube (4).

6-267. Cleaning - Oil Transfer Tube. Clean all
parts with drycleaning solvent (C62). Dry with clean
dry filtered air. Ensure openings are clear.

6-268. Inspection - Oil Transfer Tube.

a. Inspect for cracks and holes in walls of tube.
None are permitted.

b. Inspect for scratches and pitting on sealing
surfaces. None are permitted.

c. Inspect tube for restrictions.

6-269. Repair - Oil Transfer Tube. No repair
authorized, except for treatment of magnesium
surface in accordance with procedures outlined in
TM 55-1500-204-25/1, and painting with epoxy
polyamide primer (C116).

6-270. Installation - Oil Trensfer Tube.

e. Install new packing (6, figure 6-40) on bolt
(7).

b. Insert bolt (7) through oil transfer tube (4).

c. Install new packing (11) on bolt (7).

d. Install new gasket (12) on bolt (7)

e. Position tube and install bolts (7). Torque bolts
100 TO 200 INCH-POUNDS and Iockwire (C96).

6 - 2 7 1 . P R E S S U R E R E G U L A T O R
VALVE.

6-272 .  Descr ipt ion  - Pressure Regulator
Valve. The oil pressure regulator valve (9, figure
6-40) is mounted on the left, aft side, of the
transmission case and limits the system oil pressure
by relieving excess oil back into the transmission
case. The oil pressure regulator is located below the
oil cooler.

NOTE

Do not Ioosen jamnut or
pressure adjusting screw.

turn external

6-273. Adjustment - Pressure Regulator Valve.

Remove plug (3, figure 6-41) q or transducer
(5)            and connect pressure gage (T6), 0-100 psi
range using 0,250 inch flexible
fitting.

hose to cross boss

Do not use helicopter transmission oil
pressure gage to check pressure
regulator. An inaccurate pressure
adjustment will result at reading
between 40 to 60 psi on the transmission
oil prassure gage,

b. Run up helicopter to warm lubricating oil. Do
not attempt adjustment of valve until oil is hot or
unless pressure is below 30 psi when at full rpm.

c. Check pressure to range of 40 to 60 psi when
at 103% rpm q or 100% rpm E with hot oil. If not
within this range, adjust to 45 to 55 psi. Back off
adjusting screw jamnut; increase pressure by
clockwise rotation of the adjusting screw. Tighten
jamnut, check pressure range and shutdown engine.
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Figure 6-41. Pressure Sensing Switch Installation

d. Remove test gage, install plug (3) q or 6-276. Installation - Pressure Regulator Valve.
transducer (5) q and safety with Iockwire, Torque
plug to 40 TO 65 INCH-POUNDS.

6-274. Removal - Pressure Regulator Valve.
Remove Iockwire. Use wrench on hexagonal shoulder a. Lubricate threads and packing with oil, and
of valve body to loosen and remove valve assembly place new packing on valve.
with packings.

b. Install body in case.
6-275. Inspection - Pressure Regulator Valve.
Inspect valve for scored areas, and damaged threads, c. Check oil pressure in operation. If a new valve
Using a nonmetallic blunt rod, check piston for assembly is being installed or incorrect adjustment of
freedom of movement by pushing it into the body the valve is suspected, check pressure setting. Refer
several times. to paragraph 6-273.
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6 - 2 7 7 .  L O W  P R E S S U R E  S E N S I N G
SWITCH.

6-278. Description - Low pressure Sensing
Switch. The transmission oil low pressure sensing
switch (1, figure 6-41) is mounted on the cabin roof
and completes the electrical circuit to light the XMSN
OIL PRESS warning light when transmission oil
pressure drops below 30 psi.

6 - 2 7 9 .  R e m o v a l  - Low Pressure Sensing
Switch. Disconnect electrical lead, remove screw,
clamp, spacer, and washer that attaches switch (1) to
cabin roof and turn switch from cross fitting. Discard
packing.

6-280. Installation - Low Pressure Sensing
Switch. Install new packing on switch (1) and install
switch in cross fitting. Torque switch 40 TO 65
lNCH-POUNDS and Iockwire (C96). Place clamp on
switch and attach to cabin roof with a washer, spacer,
and screw. Connect electrical lead to switch.

6-281. OIL NOZZLES (JETS).

6-282. Description — Oil Nozzles (Jets. Two oil
jet assemblies are installed on the left side of the
transmission main case and top case. These jets carry
oil under pressure from internal oil supply passages,
to deliver aimed sprays of oil on gears and bearing.
Spacing of  retaining screw holes prevents
installation in wrong hole. Attaching screw hole
indexes the jet nozzle spray direction. Refer to figure
6-40.

6-283. Removal - Oil Nozzles (Jets).

a. Cut Iockwire between two screw heads on jet.
Remove only the one screw which secures mounting
plate of jet to case.

b. Pull jet tube, with packings, from case. Cover
open port to prevent contamination.

6-284. Cleaning – Oil Nozzles (Jets). Wash in
drycieaning solvent (C62) with a suitable brush. Dry
with clean dry filtered air, ensuring nozzle openings
are clear.

6-285. Installation - Oil Nozzles {Jets).

a. Uncover openings, apply light coat of oil (C103)
to new packings,

b. Insert jet, align mounting plate and secure to
case with screw. Lockwire (C96) screws together.

6 - 2 8 6 .  C H I P D E T E C T O R S  -
TRANSMISSION.

6-287 .  Descr ip t ion  –  Chip  Detectors  -
Transmission. The chip detectors (two) are installed
in the transmission case. One is adjacent to the oil
pump inlet screen on the forward right side of the
transmission, this also is the drain for the
transmission. The other is a few inches aft. The chip
detector is the removable center portion of the chip
detector end drain plug assembly. It consists of a self -
lock bayonet probe with a permanent magnet at the
end. When the magnet attracts sufficient metal to
complete the circuit between pole and the ground, the
XMSN CHIP DET segment will illuminate on the
caution panel. If the drain plug is removed, on
installation torque the forward plug 100 TO 176
INCH-POUNDS and the aft plug 150 T0 250 INCH-
POUNDS. Refer to figure 6-40.

6-288.  Removal  - Chip Detectors -
Transmission.

a. Disconnect
detector stud.

the electrical lead from chip

Improper and/or rough handling of chip
detectors and the electrical connection is
the major cause of failure. Use care in
removal, installation and connection of
the terminals to avoid false indications in
the caution light system.

b. Press detector in, turn counterclockwise, and
remove, from plug.

6-289. Inspection - Chip Detectors -
Transmission.

a, Inspect chip detector for stripped or damaged
bayonet pins.

b. Check for accumulation of metal particles on
magnet. Presence of metal may indicate need for
further investigation and corrective action. Compare
particles found with metal particle identification list.
Refer to paragraph 6-4 and table 6-2.

6-131



TM 55-1520-228-23-1

6-290. Installation — Chip Detectors —Trans-
mission.

a. Replace packings on chip detector insert.

b. Position insert in plug, push insert in as far as
possible, and turn clockwise to lock in place.

6-291. HOSES AND LINES.

Hoses and lines are used to carry oil to and from
freewheeling unit. Check lines and hoses for leaks,
chafing, and deterioration. Inspect and replace in
accordance with TM 1-1500-204-23.

6-292. STRAINER PUMP ASSEMBLY REMOVAL.

a. Remove retaining ring (15) figure 6-40 from
housing.

b. Remove strainer assembly (17).

c. Remove and discard packing (16).

6-293. CLEAN AND INSPECT STRAINER PUMP
ASSEMBLY.

a. Inspect screen for accumulation of metal
particles on magnet. Presence of metal may indicate
need for further investigation and corrective action.
Compare particles found with metal particles identifi-
cation list. Refer to paragraph 6-4 and Table 6-2.

b. Inspect general condition of screen. Replace
if damaged.

c.

6-294.

a.

b.

c.

Flush screen with cleaning solvent (C44).

INSTALL STRAINER PUMP ASSEMBLY.

Install packing (16) on strainer assembly (17).

Install strainer assembly (17) into housing.

Install retainer ring (15).
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CHAPTER 7

H Y D R A U L I C  S Y S T E M

7-1.  HYDRAULIC SYSTEM.

7-2. General - Hydraulic System. This chapter
p rov ides  in fo rmat ion  and  ins t ruc t ions  fo r
maintenance personnel to accomplish maintenance
on the hydraulic system. This system includes
hydraulic pump, hoses and lines, quick-disconnects,
filters, reservoir, actuators and support, check valve,
solenoid valve, pressure switch, and relief valve.

Prolonged contact with hydraulic fluid
(C73), liquid or mist, can irritate eyes and
skin. After any prolonged contact with
skin, immediately wash contacted area
with soap and water. If liquid contacts
eyes, flush immediately with clear water.
If liquid is swallowed, do not induce
vomiting; get immediate medical
attention. Wear rubber gloves when
handling liquid. If prolonged contact
with mist is likely, wear an appropriate
respirator. When fluid is decomposed by
heating, toxic gases are released.

SECTION I. FLIGHT CONTROL

7-3. FLIGHT CONTROL.

7-4. Description - Flight Control. The flight
control hydraulic system (figures 7-1 and 7-2)
provides power to operate cyclic and collective power
control cylinders. The system includes a variable
delivery pump, reservoir, two filters, a relief valve,
solenoid valve, pressure switch, directional flow
check valve, servo power cylinders, connecting lines,
and couplings for a ground test stand. The pump is
located on the forward side of the transmission and is
driven by the transmission oil pump through the rotor
tachometer generator. The reservoir is located on the
transmission above the pump. The filler opening is in
the top of the reservoir. A scupper and drain line are
provided to drain excess fluid overboard. Hydraulic
fluid level may be observed through a sight gage in
the right side of the reservoir. Pressure and return
filters are located on the right side of the system. Both
filters have indicator buttons which pop out to
indicate an impending filter blockage. Filters and fluid
level can be checked through the inspection door on
the right side of the forward transmission fairing. A
solenoid valve, for turning the system on and off, a
pressure switch, and a relief valve are located on the
work deck forward of the transmission. A boost ON-
OFF switch may be mounted on the instrument panel

for pilot control of the solenoid valve. Access to the
hydraulic system is gained by removal of the forward
transmission fairing.

7-5. Operation - Flight Control. System
pressure of 575 to 626 psig is produced by the
transmission driven pump. Fluid is drawn from the
reservoir by the pump. The pump forces fluid through
the filter and a normally open solenoid operated
system shutoff valve. When the HYD BOOST switch is
on, this valve is open and system pressure is supplied
to the two cyclic and one collective flight control
power cylinders. Each power cylinder assembly
includes a servo valve which is mechanically
controlled by the flight control linkages. When the
linkage moves any servo valve control Iever the
cylinder moves in the same direction. When the lever
is centered, system pressure is applied equally to both
sides of the cylinder piston but the system return port
is shut off and the cylinder does not move in either
direction. Irreversible valves in each power cylinder
prevent rotor feedback in the event of hydraulic
failure. Each irreversible valve incorporates a check
valve to isolate surge pressures produced by rotor
feedback in power cylinders from the system
pressure lines. A differential relief valve in the servo
opens automatically to relieve pressure in excess of
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Figure 7-1. Hydraulic System (Sheet 2)
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670 to 770 psi. When no system pressure is
available and the power cylinders are operated
manually, fluid flows from one side of the piston
directly through the servo valve and check valve to the
other side of the piston. The hydraulic pump is driven
by the transmission, therefore, hydraulic boost is
provided during autorotation.

7-6. Troubleshooting — Hydraulic System.
Indications, probable cause, and corrective action for

trouble in the hydraulic systems are contained in
table 7-1.

NOTE

Before using table 7-1, ensure all normal
o p e r a t i o n a l  c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 7-1, notify the next
higher level of maintenance.

Table 7-1. Troubleshooting — Hydraulic System

C O N D I T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

1. HYD PRESS caution segment reported being illuminated during normal operation.

STEP 1. Loss of fluid and pressure by leakage.

Locate and repair leaks; replace faulty lines, hoses, seals, or other parts. Refer to paragraph
7-67. Service system as required. Refer to paragraph 1-12.

STEP 2. Other malfunction in system.

Perform operational check with (S3) hydraulic test stand. Refer to paragraph 7-7.

STEP 3. If HYD PRESS caution segment does not illuminate and system operates normally with hydraulic
test stand, trouble may be in pump circuit or defective pump.

Replace pump. Refer to paragraph 7-9.

STEP 4. Pump pressure line restricted.

Replace or correct installation of parts. Refer to paragraph 7-9.

STEP 5. System actuators operate normally on (S3) hydraulic test stand, but caution segment is
illuminated. Warning circuit or pressure switch may be faulty.

Replace pressure switch. Refer to paragraph 7-48.

STEP 6. Electric circuit malfunction.

Check and repair electrical circuit.

STEP 7. System solenoid valve staying at OFF position or faulty HYD BOOST switch.

Replace solenoid valve, repair electrical circuit, or replace switch. Refer to paragraph 7-20.
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Table 7-1. Troubleshooting — Hydraulic System (Cont)

CONDITION

2.

3.

4.

5.

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 8. System relief valve staying open or relieving at too low pressure.

Replace relief valve. Refer to paragraph 7-79.

STEP 9. Internal leakage through a unit.

Isolate and replace defective unit.

HYD PRESS segment in caution panel fails to illuminate.

STEP 1. Caution panel lamp or panel segment failed.

Replace lamp or panel.

STEP 2. Pressure switch or wiring faulty.

Replace pressure switch or repair electrical circuit. Refer to paragraph 7-48,

STEP 3. System solenoid or electrical circuit faulty.

Replace solenoid valve or repair electrical circuit. Refer to paragraph 7-20.

STEP 4. Faulty HYD BOOST switch.

Replace switch.

Servo cylinders chatter when controls are moved.

STEP 1. Air in system.

Cycle controls at least 10 full strokes at normal operating pressure to work out air. Refer
to paragraph 7-7.

Controls do not operate smoothly.

STEP 1. Incorrect bolts inserted.

Check valve linkage bolts. Insert correct bolts.

Excessive feedback in operation of controls,

STEP 1. Air in servo cylinders.

Cycle controls at least 10 times to work out air. Refer to paragraph 7-7.

7-6
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7-7. Testing Hydraulic System with Hydraulic Test
Stand (S3).

Premaintenance Requirements for
Cleaning and Flushing of Hydraulic System

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Eddy Current Inspection
Unit

Minimum Personnel
Required

Two

Consumable Materials (C62), (C73), (C96),
(C104)

Special Environmental
Conditions

Dust free, well ventilated
area

Reference TM 1-1520-254-23

A portable hydraulic test stand can be used to provide
pressure to test or bleed the hydraulic system without
operation of the helicopter engine. Prior to use, the test
stand shall be thoroughly cleaned and serviced with hy-
draulic fluid (C73). The stand shall be equipped with a
10-micron filter and a calibrated pressure gage with a
capacity of 1000 psig. The stand shall be capable of
producing pressure to 1000 psig and shall have a mini-
mum flow rate of two gallons per minute at 1000 psig.
Refer to TB 55-1500-334-25.

a. Prepare for test as follows:

NOTE
A complete visual inspection of the hy-
draulic system shall be accomplished be-
fore the functional test is performed to en-
sure that all components and lines are
attached, secure, and appear capable of
satisfactory operation.

(1) Position ground test stand on right side of
helicopter by engine compartment.

(2) Remove forward transmission fairing. (Re-
fer to paragraph 2-39 A  or 2-40 C .) Remove bases at
quick-disconnects (1 and 2, figure 7-1).

(3) Cap ends of removed hoses to prevent en-
trance of foreign matter.

(4) Connect test stand hoses.

(5) Apply electrical power to helicopter.

(6) Position HYD BOOST switch on.

b. Clean and flush hydraulic system as follows:

NOTE
For pump failure, the pressure line filter
will trap all particles. When replacing
failed pump flush pressure line to filter
and replace filter element.

(1) Drain hydraulic reservoir.

(2) Inspect interior of hydraulic reservoir. If res-
ervoir is pitted, or contaminated with sediment, dirt or
other foreign matter, clean the following components (fig-
ure 7-1) with drycleaning solvent (C62):

(a) Reservoir (6)

(b) Pump inlet hose (25)

(c) Pump pressure hose (24)

(d) Return hose from filter (23) to reservoir
(6)

(e) Pump case drain hose (10). If a crack
is suspected, refer to TM 1-1520-254-23, Technical
Manual Aviation Unit Maintenance (AVUM) and Aviation
Intermediate Maintenance (AVIM) Manual Nondestruc-
tive Inspection Procedures for OH-58 Helicopter Series.

(3) If interior of hydraulic reservoir is not visual-
ly contaminated, except for traces of water, the hydraulic
reservoir and pump inlet hose may be flushed on the
helicopter. Proceed as follows:

(a) Remove traces of water with clean,
lint-free cloth.

(b) Disconnect pump inlet hose (25) at
pump.

(c) Position end of pump inlet hose in con-
tainer.
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(d) Pour approximately one quart of clean
hydraulic fluid (C73) into reservoir and pump inlet
hose.

(e) Attach pump inlet hose at pump.

(f) Uncouple quick-disconnect couplings (1
and 2). Disconnect hose (23) at reservoir (6) and hose
(24) at pump (9).

(g) Remove
coupling and clean
(C62).

(h) Remove

hydraulic reservoir return line
baffle with drycleaning solvent

pump case drain hose (10) and
clean with drycleaning solvent (C62).

(4) Install pump case drain hose (10). Ensure
check valve (8) is installed with arrow in direction
illustrated in figure 7-1.

(5) Remove filter elements, clean filter bowls
with drycleaning solvent (C62), and reinstall filter
bowls without filter elements.

(6) Disconnect hoses (13 and 15) from the right
hand servoactuator and connect together, using an
AN919-3 reducer.

(7) Disconnect hose (14) from the left hand
servoactuator, and hose (17) from the center
servoactuator; then connect together using an
AN919-3 reducer.

(8) Disconnect hoses (14 and 16) from the
center servoactuator and connect together, using an
AN815-4 union.

(9) Disconnect hoses (12 and 13) from the left
servoactuator and connect together, using an
AN818-5 union.

(10) Connect hydraulic test stand (S3) pressure
line to quick-disconnect at pressure filter (4).

(11) Connect a hose of sufficient length to the
return filter (3) to reach a container overboard for
contaminated fluid.

psi.

one

(12) Start test stand and adjust to 100 (±50)

(13) Circulate hydraulic fluid for approximately
minute, or until fluid runs clean.

(14) Shut down test stand.

(15) Remove hose at return filter (3) and attach
test stand return line to quick-disconnect at filter (3).

Do not exceed 625 psi. Excessive
pressure may damage system seals.

(16) Start test stand and adjust to 600 (±25)
psi.

(17) Circulate hydraulic fluid for approximately
5 minutes.

(18) Shut down test stand.

NOTE

Refer to TM 55-1 500-204-25/1 for
torque requirements.

(19) Remove reducers and unions then attach
hoses (12, 13, 14, 15, 16, and 17) to servoactuators as
illustrated in figure 7-1.

(20) Disconnect test stand return line at quick-
disconnect at return filter (3).

(21) Connect a hose of sufficient length to the
return filter (3) to reach a container overboard for
contaminated fluid.

Do not exceed 625 psi. Excessive
pressure may damage system and
servoactuator seals.

(22) Start test stand and adjust to 600 (±25)
psi.

(23) Cycle the collective stick full up to full
down 10 times. With collective full down, move the
cvclic in a circle 10 times. With collective full up,
move the cvclic in a circle 10 times.

(24) Shut down test stand

7-8
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(25) Remove test stand connections and install
clean hydraulic reservoir if removed, clean filter
elements, clean lines, fitting, and baffle. Refer to TM
55-1500-204-25/1 for torque requirements, and
figure 7-1 for proper location of components.

(26) Connect hose (23) at quick-disconnect
coupling (2) and reservoir (6).

(27) Connect hose (24) at quick-disconnect
coupling (1) and pump (9).

(28) Fill reservoir with clean hydraulic fluid
(C73).

c. Bleeding hydraulic system using transmission-
driven pump.

(1) Remove transmission fairing. Refer to
paragraphs 2-39 q or 2-40 q .

(2) Ensure hydraulic reservoir is full.

(3) Start and ground run the helicopter.

(4) With main rotor turning at idle speed, cycle
the cyclic and collective controls a minimum of 10
times to bleed air from system.

(6) Shut down the engine.

(6) Fill reservoir with hydraulic fluid (C73) and
repeat steps (3), (4), and (5) as necessary until all air is
out of system.

d. Perform functional test of hydraulic system as
follows:

(1) If test stand is not available remove plug at
test port of one servoactuator and connect calibrated
pressure gage (T5) to hydraulic system. Ground-run
aircraft, with engine running at 82 to 85% of N2;
hydraulic pressure should be 600 (±25) psig without
movement of controls.

(2) If test stand is available, connect test stand
(S3) at quick-disconnect couplings (1 and 2, figure
7-1) located on right side of helicopter and set
test stand (if used) pumps to provide a minimum flow
of 1.9 G PM with pressure compensator adjusted to
600 (±25) psig.

(3) Sequence valve test is not required for
servoactuator P/N 206-076-031-15 and subsequent.

(a) Actuate the controls and turn the
hydraulic system on and off several times in
accordance with TM 55-1520-228-10.

(b) After 15 minutes turn test stand pump
off. Disconnect return line hose assembly from the
return port of all three cylinder assemblies (figure
7-1). Cap hose assemblies to prevent loss of
hydraulic fluid.

(c) Place shop towels or containers as
necessary to catch any hydraulic fluid that may drain
from the cylinder assembly return ports.

(d) Place cyclic stick in center of travel and
apply friction to hold in position.

(e) Actuate the collective control stick
through its full travel. While moving the control,
check for hydraulic fluid leakage out of return line port
of each cylirider.

(f) Continue to test for leakage for 5
minutes. Remove and replace any cylinder assembly
which leaks a steady stream of fluid sufficient to
rapidly drain the servo head assembly, or which leaks
in excess of 6 drops per minute during the last 2
minutes of the test.

(g) Connect the return line hydraulic hose
assemblies to their respective cylinder assembly
return ports.

(h) Turn test stand pump on.

(4) Clearance: Slowly cycle the cyclic and
collective controls to the limit of stroke and observe
movement of hydraulic servoactuators. Clearance
between all moving parts shall be sufficient to
prevent fouling of adjacent parts. Particular attention
shall be given to flexible connections to ensure that
pinching does not occur and cycling does not loosen
attaching fittings.

(5) Check operation of HYD PRESS warning
light as follows:

(a) Slowly decrease pressure. Light should
illuminate at 300 psig.
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(b) Slowly increase test stand pressure to hydrau-
lic system. Light should extinguish at 400 psig.

NOTE

The following check can only be accom-
plished using a hydraulic test stand.

(6) Check operation of pressure relief valve in
hydraulic system. Place the HYD BOOST switch to the
OFF position. While operating pressure is slowly in-
creased, place hand on relief valve to determine when it
opens. Valve should open between 670 and 770 psig.
Valve should reseat at 670 psig. Decrease pressure to
600 (±25) psig. Place HYD BOOST switch to the ON
position.

(7) With system pressure at 600 (±25) psig to test
operation of solenoid valve, place HYD BOOST switch
to OFF. HYD PRESS warning light should illuminate.
Cycle the cyclic and collective controls. They should
require more force to operate if valve closed properly.
Position HYD BOOST switch to ON position. The HYD
PRESS warning light should extinguish.

(8) Check operation of servoactuators as follows:

(a) Set hydraulic test stand pressure to
ZERO psig.

(b) Slowly increase hydraulic pressure until it
can be determined that the control system is function-
ing with hydraulic power. Change over from mechanical
to hydraulic operation should occur between 100 to 188
psig. Actuate both cyclic and collective controls to de-
termine if this requirement is met on all cylinders.

(c) Reduce pressure to ZERO psig.

(d) Check each servoactuator for irreversibil-
ity by grasping rod end of power cylinders, and pushing
or pulling with approximately 50 pounds of force. Piston
rod should not move.

(9) When test is complete, refill and bleed system
as necessary. Disconnect hydraulic test stand and con-
nect helicopter hydraulic hose couplings.

7-8. Testing hydraulic System With Transmission-
Driven Pump. When a ground test stand is not avail-
able, the transmission driven hydraulic pump can be
used to perform operational checks and to bleed the
hydraulic system. Operation of the engine shall be per-

formed in accordance with instructions contained in TM
55-1520-228-10. The following check will be accom-
plished as a MOC anytime maintenance is performed
on the hydraulic system.

a. Perform operational check of hydraulic system as
follows:

NOTE

Ensure that the hydraulic system has been
bled and filled.

(1) Start and ground-run the helicopter.

(2) Increase engine rpm until idle speed is
reached. Maintain idle speed for at least 15 minutes.

(3) While speed is maintained, place HYD BOOST
switch on and make the following checks.

(a) Observe all hydraulic fittings and compo-
nents for evidence of external leakage.

(b) Repair or replace components and fittings
as necessary to correct leakage.

(c) Slowly cycle the controls to allowable lim-
its for idle speed and observe movement of hydraulic
servo cylinders. No fouling should occur.

(d) Check flexible hoses and connections to
ensure that pinching of hoses does not occur.

(e) Position HYD BOOST switch to OFF. So-
lenoid valve should energize and close. HYD PRESS
caution light should illuminate and more force should
be required to move the controls.

b.

NOTE

The following paragraph is not required
for removal and replacement of hydraulic
lines.

Pressure test hydraulic system as follows:

(1) Remove plug at test port of one servo-actua-
tor and connect a calibrated pressure gage (T5) to
hydraulic system. With engine running at 82 to 85% of
N2, hydraulic pressure should be 600 (±25) psig with-
out movement of controls.
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(2) If pressure is out of limits replace pump and
repeat step a.

(3) Shut down helicopter, remove gage, and
replace plug.

SECTION II. HYDRAULIC PUMP

7-9. HYDRAULIC PUMP.

NOTE
Hydraulic Pump 421210 has two addition-
al ports which are located 90 degrees from
the case drain and seal drain ports. As
installed, these extra ports are located
horizontally on the left and right sides of
the pump (9 o’clock and 3 o’clock posi-
tions). Field units should install metal
plugs AN814-4D with packings MS28778-4
in the extra ports. Lockwire is not re-
quired. All other installation, hookup, in-
spection and test requirements are as
stated in existing manuals.

7-10. Description — Hydraulic Pump. The variable-
delivery hydraulic pump (9, figure 7-1) is mounted on the
rotor tachometer generator, on the forward side of the
transmission. It is driven by the transmission through the
tachometer generator and has three connections; inlet,
pressure outlet, and case drain port. The pump is self-lu-
bricating and has a seepage drain port to allow fluid that
may leak past the drive seals to escape.

Premaintenance Requirements for Hydraulic Pump
Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Eddy Current Inspection
Unit

Minimum Personnel
Required

Two

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

7-11. Cleaning — Hydraulic Pump. Clean with dry-
cleaning solvent (C62). Dry with moisture-free, com-
pressed air at approximately 20 psi pressure.

7-12. Inspection — Hydraulic Pump (Installed).

CAUTION

Check valve, in case drain line, must be
installed with arrow pointing away from
pump. (Refer to 8, figure 7-1 and 6, figure
7-2). Improper installation (backward) will
cause the pump to overheat, and can re-
sult in precautionary or forced landings.

a. Inspect hydraulic pump for leakage. Refer to
table 7-2.

b. Inspect hydraulic pump for security of installa-
tion.

c. Inspect hydraulic pump for cracked housing. If
a crack is suspected, refer to TM 1-1520-254-23, Techni-
cal Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

d. Ensure plugs and screws are properly lock-
wired. If a crack is suspected, refer to TM 1-1520-254-23,
Technical Manual Aviation Unit Maintenance (AVUM)
and Aviation Intermediate Maintenance (AVIM) Manual
Nondestructive Inspection Procedures for OH-58 Heli-
copter Series.

e. Inspect connecting lines and hose for security
and leakage.
7-13. Removal — Hydraulic Pump.

a. Remove forward transmission fairing. Provide
suitable container to catch hydraulic fluid.

b. Drain reservoir.
c. Disconnect three hoses from the pump. Cap or

cover ends of hoses and pump fittings.
d. Remove four nuts which secure pump mount-

ing flange to tachometer; pull pump free of drive pad and
remove from helicopter.
7-14. Inspection — Hydraulic Pump (Removed).

a. Inspect for broken shaft and worn spline.
b. Inspect ports and passageways for cleanli-

ness.
c. Inspect ports for cross threading and mutila-

tion.
d. Inspect external driveshaft for cracked or bro-

ken teeth. If a crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviaton Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

e. Inspect data plate for legibility.
f. Rotate pump driveshaft by hand. The shaft

must not bind or require more than 16 inch-pounds of
torque to rotate.

CAUTION

Contamination is a major cause of wear
and pump failure.

g. Install an AN806D6 plug in the inlet and an
AN806D8 plug in the discharge port. Using hydraulic test
stand (S3) or equivalent, apply fluid to the case drain port
at 150 psig for 10 minutes. Not more than 1 drop leakage
will be permitted for any joint or seal.
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Table 7-2. Maximum Allowable Leakage for in-Service Components

COMPONENT FUNCTION TYPE LEAKAGE RATE

Servo- Rod Seal
Actuators

Rod Seal
End Cap
Valve Input
Valve Input
Valve Body
(Weep Holes)

D 1 drop/flight hour or
1 drop/20 full stroke

cycles
S-D 1 drop/15 minutes

S 2 drops/day
D 1 drop/5 cycles

S-D 1 drop/5 minutes
S-D None
S-D 1 drop/5 minutes

Pump Output Shaft D 1 drop/minute
Output Shaft S-D 1 drop/minute
Housing (mating surfaces) S 2 drops/day

Fittings Flared or Flareless S None
Compression Seals S 1 drop/30 minutes

.

NOTE:
D — Dynamic
S — Static
S-D — Static leakage through dynamic seal
See Figure 7-3 for location of functions.

7-15. Disassembly - Hydraulic Pump. (AVIM)

a. Remove driveshaft and seal as follows:

(1) Hold external driveshaft (1, figure 7-4) and
lightly tap housing (25) with a small mallet to remove
shaft (1). Discard ring (2) and remove spring (3).

(2) Remove four screws (12), retainer (4),
mating face (7), and packings (5 and 6).

(3) Remove nose seal (8), packing (9), flat
washer (10), and spring washer (11) from internal
driveshaft (not illustrated).

b. Remove rate piston port cap seal by removing
plug (13) and packing (14).

Do not remove spring (16) and rate
piston (17).

c. Remove stroking piston port seal by removing
plug (20) and packing (19).

Do not remove stroking piston (18).

d. Remove trunnion seal by removing eight
screws (23) and eight washers (22). Remove two
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Figure 7-3. Hydraulic System Functions
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Figure 7-4. Hydraulic Pump
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trunnion covers (21) and discard two packings (24).
(identical trunnion cover, etc., on opposite side of
pump is not illustrated.)

7-16. Cleaning After Disassembly - Hydraulic
Pump. (AVIM) Clean all parts removed with
drycleaning solvent (C62) except seals, which must
be discarded.

7-17. Repair  or Replacement - Hydraulic Pump.

Do not adjust hydraulic pump pressure.
Pressure is preset by manufacturer. If
compensator seal is broken, replace
hydraulic pump.

Repair is limited to items covered in reassembly. If
pump cannot be repaired by replacement of specified
items, pump must be replaced.

7-18. Assembly - Hydraulic Pump. (AVIM)

e. Assemble driveshaft and seal as follows:

(1) Lubricate parts with hydraulic fluid (C73)
prior to reassembly.

(2) Slide spring washer (11, figure 7-4), flat
washer (10), packing (9), and nose seal (8) onto shaft
(not illustrated).

(3) Install packing (6) on mating face (7), install
packing (5) on retainer (4), and insert parts into
housing (25) making sure seal drain hole in retainer is
aligned with hole in housing. Secure retainer (4) with
screws (12). Torque screws 14 TO 16 INCH-
POUNDS.

(4) Install new ring (2) and external driveshaft
(1), then insert spring (3) in shaft (1). Compress ring
(2) and slide shaft (1) into internal driveshaft (not
illustrated) allowing ring (2) to expand, securing shaft
(1).

(5) Rotate pump driveshaft by hand. Check for
binding and excessive torque required for rotation.

b. Assemble rate piston port seal as follows:

(1) Install new packing (14) and reinstall plug
(13).

(2) Torque plug 100 TO 110 INCH-POUNDS.
Install Iockwire (C96) as necessary.

c. Assemble stroking piston port cap seal as
follows:

(1) Install new packing (19) and reinstall plug
(20).

(2) Torque plug 70 TO 80 INCH-POUNDS.
Lockwire (C96) as necessary.

d. Assemble trunnion and seal as follows:

(1) Clean trunnion cover adjacent area of pump
with drycleaning solvent (C62).

(2) Install two new packings (24), two trunnion
covers (21 ), eight washers (22), and eight screws.
Torque screws (23) 14 TO 16 INCH-POUNDS and
install Iockwire (C96).

(3) Check for leaks in pump as described in
inspection procedure. Refer to paragraph 7-12.

7-19. Installation - Hydraulic Pump.

NOTE

Ensure that all tubing and fittings are
clean and that connecting hoses are not
frayed or cracked.

a. If new pump is being installed, remove four
shipping plugs from pump and drain shipping fluid.
Install hose fittings and packings in pump. Apply a
thin coat of lubricant (C104) to salines on pump and
mating splines on tachometer  genera to r .

Check valve in case drain line must be
installed with arrow pointing away from
pump (8, figure 7-1 and 6, figure 7-2).
Improper installation (backward) will
cause the pump to overheat and can
result in precautionary or forced
landings.

b. Position pump and gasket on tachometer
generator mounting pad, engaging pump shaft in
splined gearshaft. Check that pressure outlet is at
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lower side of pump. Install four nuts with washers on
mounting studs.

c. Connect pressure line to pressure port.

d. Prime hydraulic pump with hydraulic fluid
(C73) at suction port. Install suction line to suction port.
Connect case drain hose (10, figure 7-1) to hydraulic
check valve (8) in case drain port at top of pump.

NOTE
Ensure shipping plug has been removed
from seepage drain on bottom of pump.
No plug is required in seepage drain.

e. Fill reservoir with hydraulic fluid (C73).

f. Check hydraulic pressure. (Refer to paragraph
7-8 for hydraulic pressure check procedure.) Observe
hydraulic system for leakage while making pressure
check.

SECTION IV. SOLENOID VALVE

7-20. SOLENOID VALVE.

7-21. Description — Solenoid Valve. An electrical so-
lenoid control valve is incorporated in the hydraulic sys-
tem for turning the system on or off. The solenoid is
installed forward of the transmission in the center work
deck area.

Premaintenance Requirements for
Hydraulic Solenoid Valves

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Eddy Current Inspection
Unit

Support Equipment (S3)

Minimum Personnel
Required

Two

Consumable Materials (C62) (C73) (C96)

Special Environmental
Conditions

None

References TM 1-1520-254-23

7-22. Inspection — Solenoid Valve.

a. Ensure electrical connector is attached to sole-
noid.

b. Ensure wires to connector are not broken or
loose.

c. Inspect valve and fittings for security of attach-
ment.

d. Perform operational check. Refer to paragraph
7-7.

e. Inspect for leakage between solenoid (1, figure
7-5) and valve body (5).

f. Feel solenoid for clicking while solenoid is be-
ing energized.

NOTE

Solenoid is defective if nothing can be felt
and HYD PRESS light does not go out
when valve is energized.

7-23. Removal — Solenoid.

a. Remove forward transmission fairing if not pre-
viously accomplished. Refer to paragraph 2-39 A  or
2-40 C .



Figure 7-5.
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b. Turn BAT switch OFF and disconnect external
power.

c. Disconnect electrical connectors from solenoid
valve (11, figure 7-1).

d. Place wiping cloth around solenoid valve (11)
to catch hydraulic fluid.

e. Remove lockwire securing solenoid (1, figure
7-5) to body (5).

f. Remove solenoid (1) by unscrewing from body
(5).

NOTE

Do not remove internal parts of valve.

7-24. Installation - Solenoid Valve.

a. Place a new packing (2, figure 7-5) on
serviceable solenoid (2).

b. Screw solenoid (1) into body (5) and tighten
firmly with hands to compress packing (2).

c. Secure solenoid (1) to body (5) using lockwire
(C96).

7-17
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d. Attach electrical connector to solenoid.

e. Perform operational check of solenoid valve.

(1) Inspect solenoid valve (refer to paragraph
7-22). (Turn BAT switch ON when visual inspection of
electrical connector and wires is complete.)

NOTE

If HYD PRESS light does not illuminate or
valve operates intermittently, remove and
replace with serviceable solenoid valve.
Refer to paragraphs 7-23 and 7-24.

(2) Install forward transmission fairing if in-
spection is satisfactory. Refer to paragraph 2-43.

7-25. Removal — Solenoid Valve.

a. Remove forward transmission fairing. Refer to
paragraph 2-39 A  or 2-40 C .

b. Turn BAT switch OFF, and disconnect external
power if external power is attached.

c. Disconnect electrical connector from solenoid
(11, figure 7-1) and pressure switch (18).

d. Place wiping cloth around solenoid valve (11)
to catch hydraulic fluid.

e. Disconnect hydraulic lines and fittings from so-
lenoid valve body. Cap and plug all open lines.

f. Remove two bolts to release solenoid valve
from mounting then remove solenoid valve.

g. If solenoid valve is to be replaced, remove fit-
tings (22) and retain for installation.

7-26. Test — Solenoid Valve.

a. Connect solenoid valve pressure port to hy-
draulic test stand (S3).

b. Cap SYS port.

c. Bleed air from solenoid valve by applying 50
psi to pressure port while electrically actuating the sole-
noid with 18-volts dc.

NOTE
Fluid will flow from return port if valve is
properly functioning.

d. Shut down test stand and cap solenoid.

e. Apply 1500 psi to pressure port, then electrical-
ly energize solenoid with 18-volts dc. Measure leakage
after waiting 1 minute. Leakage from return port must not
exceed 10 cc/minute.

f. Apply 1500 psi to pressure port with solenoid
de-energized. Measure leakage from return port after
waiting 1 minute. Leakage from return port must not ex-
ceed 10 cc/minute.

g. Shut down test stand and remove solenoid
valve from test stand.

7-27. Disassembly — Solenoid Valve.

a. Remove lockwire (8, figure 7-5) securing sole-
noid (1) to body (5).

b. Remove solenoid (1) by unscrewing from body
(5).

c. Remove packing (2) and discard.

d. Remove spacer (3).

e. Remove spool (4) and spring (6) from body (5).

7-28. Cleaning — Solenoid Valve. Clean hydraulic
ports with drycleaning solvent (C62).

7-29. Inspection — Solenoid Valve.

a. Inspect body (5) with dye penetrant. Refer to
TM 1-1500-204-23. If a crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

b. Check all machined surfaces for nicks,
scratches, corrosion pitting, burrs, and scoring. No dam-
age allowed.

7-30. Repair — Solenoid Valve.

a. Replace all parts which do not meet inspection
requirements.

b. Replace solenoid if valve did not actuate prop-
erly during test.
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7-31. Assembly - Solenoid Valve.

a. Coat all internal parts with hydraulic fluid (C73)
prior to assembly.

b. Insert spring (6, figure 7-5), spool (4), and
spacer (3) into valve body.

c. Screw solenoid (1) into body (5) and tighten
firmly with hand to compress packing (2).

d. Secure with Iockwire (C96) and retest.

NOTE

If solenoid valve will not be used
immediately, install clean valve return
port.

e. Gradually apply 2250 psi to pressure port, then
actuate solenoid twice with pressure applied. Check
for external leakage after one minute. No external
leakage is permitted.

f. Shut down test stand, then correct system port
to test stand flowmeter, and uncap return port.

g. Apply 1500 psi and 3.0 GPM to pressure port.

h. Electrically actuate the solenoid 10 times with
18-volts dc, and 1500 psi applied. Solenoid valve
must actuate without evidence of hesitation or
malfunction, as indicated by alternating external flow
and 3.0 GPM from pressure port.

i. With solenoid de-energized, measure pressure
drop from pressure to system ports with 1500 psi at
pressure port and 3.0 GPM at system port. Pressure
drop must not exceed 75 psi differential.

j. Shut down test stand, then cap the system port
and remove the cap from the return port.

NOTE

Install polyethylene caps over the three
ports and electrical connector. Valves
which fail retest are not reparable.

7-32. Installation - Solenoid Valve.

a. Install all hydraulic fittings previously removed
from solenoid valve using new packing (2, figure 7-5),

b. Lockwire (C96) nut and bolt securing fitting
bodies to solenoid valve.

c. Position solenoid valve on mounting and
secure with two mounting bolts and washers.

d. Install cross in left fitting of body with packing
and nut.

e. Attach hydraulic lines and hoses. Refer to
figure 7-1.

f. Move cyclic and collective controls through full
range of travel and ensure that hoses do not bind or
chafe.

g. Connect electrical connectors to solenoid valve
and pressure switch.

h. Bleed  hydrau l i c  sys tem and  per fo rm
operational check.

S E C T I O N  I V .  S E R V O A C T U A T O R S  ( C Y C L I C  A N D  C O L L E C T I V E )

7 - 3 3 .  S E R V O A C T U A T O R S  ( C Y C L I C positions. The cyclic and collective servoactuators
AND COLLECTIVE). reduce the operational loads of these flight control

systems. An irreversible valve is incorporated in each
7-34. Description - Servoactuators (Cyclic and servoactuator. In the event of loss of hydraulic
Collective). The cyclic and collective control pressure to a servoactuator, the plunger (12, figure
servoactuators are installed in a support located on 7-6) in the sequence valve (3) is pushed up by the
the cabin roof. The collective control servoactuator is lower spring and poppet valve (10), the upper spring
mounted in the center position, and the two cyclic holds the valve seat (11) down. This action closes the
servoactuators are mounted in the outboard hydraulic return port and maintains irreversibility
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Figure 7-6. Cyclic and Collective Servoactuator Schematic
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independent of hydraulic pressure. This provides safe
control of the helicopter even though hydraulic power is
lost. The sequence valve (3) also serves to relieve ther-
mal pressure buildup should this occur while the system
is inactive. The sequence valve (3) would normally be
closed when system pressure is below 100 to 180 psig.
If internal pressure builds up, the valve seat (11) is
pushed up, compressing the upper spring. The poppet
valve (10) on the lower spring is prevented from following
by an internal obstruction in the valve shown as a line
above the poppet valve (10, figure 7-6). The differential
pressure relief valve (4) serves to relieve pressure build-
up which could occur from excessive rotor loads.

Premaintenance Requirements for
Servoactuators

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Eddy Current Inspection
Unit

Support Equipment None

Minimum Personnel
Required

Two

Consumable Materials (C55) (C62) (C73)
(C138)

Special Environmental
Conditions

None

References TM 1-1520-254-23

7-35. Cleaning — Servoactuators (Cyclic and Col-
lective).

a. Clean exterior of servoactuator with dryclean-
ing solvent (C62) using care to prevent solvent from con-
tacting exposed portion of servo-extension shaft.

b. Clean exposed portion of servo-extension
shaft with a clean, lint-free cloth moistened with hydraulic
fluid (C73).

c. Clean fluid pressure and return ports.

7-36. Inspection — Servoactuators (Cyclic and Col-
lective).

a. Visually inspect servoactuators for cracks and
other signs of obvious damage. Inspect aft end of piston
rod, between jamnut on rod and valve housing for cracks.
If a crack is suspected, refer to TM 1-1520-254-23, Tech-

nical Manual Aviation Unit Maintenance (AVUM) and Avi-
ation Intermediate Maintenance (AVIM) Manual Nonde-
structive Inspection Procedures for OH-58 Helicopter
Series.

b. Check dual slippage marks for slippage, bro-
ken marks, and deterioration (slippage marks are from
clevis link, across locknut to servo drive 180 degrees
apart). (Figure 7-7.) No adjustment authorized.

NOTE
Slippage marks still required when tab
washer is used.

If only one slippage mark for locknut to
clevis link and servo valve drive is present
another mark may be added.

c. Inspect pressure and return ports for mutilated
threads and/or chamfer. Check ports for dirt or other
foreign material.

d. Inspect exposed portion of shaft at end of ac-
tuator for scoring and evidence of corrosion.

e. Visually inspect rod end assembly on bottom of
servovalve housing for permanent deformation and
cracking. If a crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

Figure 7-7. Hydraulic Servoactuator
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f. Visually inspect the control mechanism for
obvious damage, such as bent or broken linkage.  Look
for missing cotter pins.

WARNING

The control linkage which extends into the
servo-housing on the bottom of the actuator
and which is attached to middle bolt on
trunnion assembly, must be treated with
care.  Do not adjust or tighten control linkage
jamnut while Installed on the aircraft.  Refer
to figure 7-7.

Screws (21, figure 7-8) must be capable of
being turned by hand.

g. Move the control mechanism trunnion up
and down with fingers.  Trunnion must move freely.
Ensure both slotted head screws through pilot input lever
(sloppy link) can be rotated with fingers.

h. Replace servoactuators that do not meet
inspection requirements.

i. Inspect servo-trunnion spindles for wear.

(1) Servo, forward trunnion spindle,
minimum O.D. 0.748 inch.

(2) Servo, rear trunnion spindle, minimum
O.D. 0.499 inch.

(3) Forward or rear trunnion spindle to
bushing end-play (slop) shall not exceed 0.003 inch.

7-37.  Removal - Servoactuator (Cyclic and
Collective).

a. Disconnect hydraulic lines from
servoactuator to be removed.  Cap or plug open line and
retain fittings for installation of servoactuator.

b. Disconnect cylinder extension tube
assembly (10, figure 7-8) at servoactuator end of tube
assembly.  Refer to figure 7-9 for breakdown of cylinder
extension tube assembly attaching hardware.

c. Remove four bolts (16 and 18, figure 7-8) to
permit separation of the two bearing plate assemblies (8)
or trunnion plates (3) as applicable for servoactuator
being removed.  Remove servoactuator.

NOTE
Do not disturb position of shim plates under
plate assemblies or trunnion plates.  Retain
original positions.

7-38.  Repair - Servoactuators (Cyclic and
Collective).

CAUTION

Remove one screw at a time and reinstall
first screw prior to removing the second.  Do
not reuse nut (23, figure 7-8).

a. Remove cotter pin (22), nut (23), and
washer (24) from screw (21).

b. Screw (21) may be polished with crocus
cloth (C55) and reinstalled or replaced as necessary.

c. Install screw (21), washer (24), and new nut
(23).  Tighten nut firmly against shoulder of screw, then
back off to nearest castellation and install cotter pin (22).
Ensure that screws can be rotated by hand.

7-39.  Installation - Servoactuators (Cyclic and
Collective).

NOTE
If new plate assemblies (8) or new bushing
are being Installed, ensure cylinder trunnion
can be moved freely In either fore or aft
direction by pivoting bell cranks with control
tubes disconnected.  Should the cylinder
trunnion fall to move freely, bushings may be
line reamed or burnished, but not to exceed
0.501 maximum diameter.  Should not be
more than 0.002 difference between the O.D.
spindle and I.D.  of bushing.

a. Inspect support (19, figure 7-8) and
trunnion plates (3) for presence of serviceable dissimilar
metal tape on mating surface of these parts.  If tape is
not serviceable, dean the mating surfaces and apply new
dissimilar metal tape (C138) to either the support or to
the trunnion plate.  Place two trunnion plates (3) on
servoactuator (5) with flanged side of bushing inboard
toward servoactuator.  Install two bolts (18) to secure
trunnion plates to support (19) with shims (4) in place
between trunnion plates and servoactuator.  Measure
gaps (clearance) between trunnion plates and
servoactuators.  (See detail A).  Total gap for each
servoactuator (both sides combined) should be 0.005 TO
0.020 inch.  Remove trunnion plates (3) as required, and
peel shims (4) to obtain proper gap.  Reinstall trunnion
plates.

7-22   Change 24
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CLEARANCE
0.030 MIN 
ON EACH SIDE,
TOTAL GAP NOT TO
EXCEED MAX 0.070

1. Nut 9. Shim 17. Washer
2. Washer 10. Cylinder Extension Tube 18. Bolt
3. Trunnion Plate 11. Nut 19. Cylinder and Support Assembly
4. Shim 12. Cotter Pin 20. Droop Compensator Plate
5. Servoactuator 13. Washer 21. Screw
6. Nut 14. Bolt 22. Cotter Pin
7. Washer 15. Washer 23. Nut
8. Bearing Plate 16. Bolt 24. Washer

Figure 7-8. Cyclic and Collective Servoactuator Installation
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b. Inspect plates assemblies (8) and if necessary,
apply dissimilar metal tape (C138) as described in step
a. Place two plate assemblies (8) on servoactuator with
flanged bushings inboard toward servoactuator. Install
two bolts (16) to secure plate assemblies (8) and shims
(9) to support assemblies (19). Measure gaps (between)
plate assemblies and servoactuators at trunnion. (See
detail b). Add or remove shims (9) to obtain proper gap.
Gap must be 0.030 inch minimum on each side of trun-
nion. To check for 0.030 inch minimum gap, laterally
move and hold trunnion. Cycle bearing plate back and
forth through several inches of travel to allow trunnion to
seek its free position, then check gap. Repeat check for
trunnion gap in opposite direction.

NOTE
Use one washer (17 and 15) under head of
bolt (16 and 18) and two washers (2 and 7)
under nut (1 and 6). Omit one washer un-
der nut if needed to allow two thread expo-
sure.

c. Connect cylinder extension tube (10) at aft end
of servoactuator with bolt (14), washers (13), and nut
(11). Install cotter pin (12).

d. Remove caps and plugs and connect hydraulic
lines to servoactuator.

e. Bleed hydraulic system and test servoactua-
tors. Refer to paragraph 7-7.

SECTION V. SERVOACTUATOR SUPPORT

7-40. SERVOACTUATOR SUPPORT.

7-41. Description - Servoactuator Support. The cy-
clic and collective control servoactuator support is
installed on the cabin roof. It serves as a mount for the
servoactuators and associated bellcranks.

7-42. Inspection - Servoactuator Support
(Installed).

a. Inspect support for cracks and corrosion. No
cracks are permitted.

b. Inspect support for security of mounting.

7-43. Repair - Servoactuator Support.

a. Remove corrosion using sandpaper (C126).

NOTE
Depth of repair after removal of corrosion
deposits must not exceed 0.002 inch.

b. The repaired area must be treated with corro-
sion preventive. Refer to TM 1-1500-204-23.

7-44. Removal - Servoactuator Support.

a. Remove servoactuators if installed. Refer to
paragraph 7-37.

b. Remove screws, washers, nuts, and cotter
pins (14, figure 7-9) attaching cyclic control tubes (15) to
bellcranks (20 and 24).

c. Remove bolt, washers, nut, and cotter pin (17)
attaching collective control tube (16) to bellcrank (21).
Remove bolts (19), nuts (22), and cotter pins (23) attach-
ing bellcranks (20 and 24) to support assembly (18).

d. Remove bolt (28), washers (26), nut (25), and
cotter pin (23) attaching bellcrank (21) to support assem-
bly (18).

e. Remove screws attaching cover assembly
(27) to cabin roof. Remove cover assembly (27).

f. Remove four bolts (2), two bolts (6), eight
washers (3), two washers (5), four nuts (4), and support
assembly (18) from cabin roof (1).

g. Remove anti-torque control bellcrank from bot-
tom of servoactuator. Refer to paragraph 11-115.

h. Use heated putty knife to cut sealant between
servoactuator support and cabin roof.
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Figure 7-9. Servoactuator Support Assembly Installation (Sheet 1 of 2)
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Figure 7-9. Servoactuator Support Assembly Installation (Sheet 2)

7-26



i. Remove servoactuator support.

7-45. Inspection — Servoactuator Support (Re-
moved).

a. Inspect support casting for cracks. No cracks are
permitted.

b. Inspect support casting for corrosion pitting. Cor-
rosion pitting must not exceed 0.002 inch after removal
or corrosion.

c. Inspect mounting holes for elongation,

d. Check bearings for smooth operation
rity.

e. inspect for unprotected bare surfaces.

and secu-

f. Check inner two bearings for ring staking on both
sides. inner two bearings must be tight in their respec-
tive sleeves (0.002 to 0.0012 inch tight at time of instal-
lation).

g. Check outer two floating bearings (35) for exces-
sive looseness. Looseness between outer two bearings
and their respective sleeves must not exceed 0.0015
inch. Ensure steel sleeves are ring staked in housing
assembly.

h. Check bushings for wear, damage, or looseness
in housing. Maximum elongation to bushing holes is not
to exceed 0.003 inch.

7-46. Repair — Servoactuator Support. Refer to para-
graphs 7-43 and 11-126.

7-47. Installation — Servoactuator Support.

a.

WARNING

Excessive sealing compound or other for-
eign matter concentrated under edge of
support assembly can cause support to
crack during installation.

Remove old sealing compound, oil, and foreian
material from edge of support and roof.

b. Apply a bear of sealing compound (C131) to faying
surface and around mating edge of support assembly
(18) and cabin roof (1).

c. Position support assembly (18) on cabin roof (1)
and secure as follows:

TM 55-1520-228-23-1

NOTE

Ensure aluminum washers are installed
under bolt heads and nuts. After all bolts
and washers are installed, incrementally
torque bolts (2), and nuts (4), in sequence,
100 TO 140 INCH-POUNDS plus free run-
ning torque.

(1) Install two aft bolts (2) and aluminum washers
(3) through suppart assembly (18) and cabin roof (1)
and secure with nuts (4).

(2) Install two bolts (2) with aluminum washers
(3) through support assembly (18) and secure into nut
plates in cabin roof (1).

(3) Install two forward bolts (6) with thin alumi-
num washers (5) under bolt heads through support
assembly (18) and cabin roof (1).

(4) Install two washers (3) and secure with two
nuts (4).

(5) Fair out sealant squeeze-out to fill edge voids.
Remove any excess.

(6) install anti-torque control bellcrank on bottom
of servoactuator. Refer to paragraph 11-116.

d. Install cover assembly (27) on cabin roof with two
screws.

e. Install cover assembly (27) and bellcrank (21) on
support assembly (18) with bolt (28), washers (26) and
nut (25). Torque nut 30 TO 40 INCH-POUNDS and
install cotter pin (23).

f. Ensure that floating bearings (35) are installed in
outer legs of support assembly (18), then install
bellcranks (20 and 24) on support assembly with bolts
(19), nuts (22), and cotter pins (23).

g. Connect collective control tube (16) to bellcrank
(21 ) with bolt, washer, nut, and cotter pin (17).

h. Connect cyclic control tubes (15) to bellcranks (20
and 24) with screws, washers, nuts, and cotter pins
(14).

i. Install servoactuators. Refer to paragraph 7-39.

j. Perform functional test system. Refer to para-
graph 7-7.
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SECTION VI. PRESSURE SWITCH

7-48. PRESSURE SWITCH.

7-49. Description — Pressure Switch. The hydraulic
switch (18, figure 7-1) is installed on the right side of the
solenoid valve. When hydraulic pressure is below 300
psig, the pressure switch causes the HYD PRESS warn-
ing light in the pedestal to illuminate.

7-50. Inspection — Pressure Switch.

a. Visually inspect pressure switch for damage.

b. Inspect electrical harness for condition and se-
curity.

7-51. Removal — Pressure Switch.

a. Remove forward transmission fairing.

b. Turn BAT switch OFF and disconnect external
power. Disconnect electrical connector from pressure
switch.

c. Place wiping cloth around pressure switch to
catch hydraulic fluid. Screw pressure switch out of fitting
body and remove. Cap or plug openings.

7-52. Repair or Replacement — Pressure
Switch. Replace pressure switch if it does not meet in-
spection requirements.

7-53. Installation — Pressure Switch.

a. Install packing and screw pressure switch into
fitting body.

b. Install electrical connector.

c. Bleed hydraulic system and test pressure
switch. Refer to paragraph 7-7.

SECTION VII. HYDRAULIC RESERVOIR

7-54. HYDRAULIC RESERVOIR.

7-55. Description — Hydraulic Reservoir. The hy-
draulic reservoir (6, figure 7-1) is mounted on a bracket
on the forward side of the transmission above the hy-
draulic pump. The reservoir has a cover, a filler screen,
an internal baffle, vent screen, overflow scupper, drain
plug, a fluid low level sight gage, and connections for
suction, return and scupper vent line.

Premaintenance Requirements for
Hydraulic Reservoir

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Eddy Current Inspection
Unit

Support Equipment None

Condition Requirements

Minimum Personnel
Required

One

Consumable Materials (C39) (C40) (C62) (C96)
(C107) (C116) (C125)

References TM 1-1520-254-23

7-56. Inspection — Hydraulic Reservoir.

a. Inspect reservoir body, cover, sight gage plug,
and all fittings for damage and corrosion. If a crack is
suspected, refer to TM 1-1520-254-23, Technical Manu-
al Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

b. Inspect reservoir strainer (41) and vent screen
assembly (36) for rust, corrosion, cleanliness, cuts, and
breaks. Clean screens using drycleaning solvent (C62)
and brush, then air dry. Refer to figure 7-1.

c. Inspect reservoir for leaks, check reservoir
cover (42) for proper locking and security. If normal
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thumb force disengages catch, replace cover or catch
as required. Check cover latching tab for cracks. If
cracked, replace cover.

d. Inspect drain plug (30) for proper locking and
security.

e. Inspect sight gage for cracks and discoloration. If
required, replace sight gage as follows:

(1) Remove Iockwire securing sight plug (35) to
reservoir housing (43). Remove sight plug (35) and
packing (27).

(2) Install packing (27) on sight plug (35). Install
sight plug (35) to reservoir housing (43). Torque sight
plug to 95-105 INCH-POUNDS. Secure sight plug to
reservoir with Iockwire (C96).

7-57. Removal — Hydraulic Reservoir.

a. Remove forward transmission fairing. (Refer to
paragraph 2-39        or 2-40      .) Provide suitable con-
tainer to catch hydraulic fluid.

b. Remove plug (30, figure 7-1) and packing (31),
drain reservoir.

c. Disconnect suction, return, and scupper drain lines
from reservoir fittings. Cap or cover open lines and
fittings.

d. Remove three bolts, nuts, and washers securing
reservoir to mounting bracket and remove reservoir.

7-58. Repair or Replacement — Hydraulic Reservoir.

a. Replace damaged or unserviceable gaskets, seals,
lock, hinge pin, etc.

b. Corrosion pitting should be removed with sandpa-
per (C125) or a hand buffing wheel may be used. If
depth of the repaired area exceeds 0.020 inch, replace
reservoir.

c. Treat repaired magnesium surfaces with chromic
acid (C39) or chrome pickle solution (C40), thoroughly
rinse with clean water and dry completely. Refer to TM
1-1500-204-23.

d. Clean parts with MEK (C107).

e. Exterior surface may be touched up with epoxy
polyamide primer (C116).

7-59. Installation — Hydraulic Reservoir.

a. Reinstall plug (30, figure 7-1) with packing (31)
hand tight plus an additional 1/4 turn and Iockwire
(C96). Position reservoir on mounting bracket on for-
ward side of transmission. Install three bolts, nuts, and
washers.

b. Connect lines to return, suction, and scupper drain
fittings of reservoir.

c. Service reservoir in accordance with paragraph 1-
12.

d. Perform system operational check. Refer to para-
graph 7-7.

SECTION V I I I .  HYDRAULIC F ILTERS

7-60. HYDRAULIC FILTERS.
out buttons that pop out to indicate an impending filter

7-61. Description — Hydraulic Filters. Two hydraulic stoppage on pressure line and impending bypass on
filters (3 and 4, figure 7-1) are installed in the hydraulic return line filter. Only the filter on the return line incorpo-
system. The filters are located on the right side of the rates a bypass valve. The filter assembly elements are
transmission work deck. Both filters incorporate pop- accessible for removal and installation.

Change 18 7-29
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Premaintenance Requirements for
Hydraulic Filters

Condition Requirements

Model

Part No. or Serial

Special Tools

Test Equipment

No.

Support Equipment

Minimum Personnel
Required

Consumable Materials

Special Environmental
Conditions

OH-58A/C

All

None

None

None

One

(C62) (C73) (C96)

Clean, Dust Free
Area

7-62. Cleaning - Hydraulic Filters.

a. Place wiping cloth around hydraulic filter
assembly to catch hydraulic fluid.

b. Unscrew filter assembly and
Dispose of old packings.

c.

filter element.

Remove filter element to a safe area for
cleaning.

Clean element using one of the following:

(1) Hydraulic fluid (C73)

(2) Drycleaning solvent (C62)

(3) 1/2% common liquid detergent and water.

d. Back flush element during cleaning (inside to
outside).

7-63. Inspection - Hydraulic Filters.

a. Check threads and ports for damage.

7-30

NOTE
While an extended red pop-out button
indicates an impending filter stoppage,
operation is also affected by low
temperature, pressure surges, and
excessive vibration.

b.  Check to see if red pop-out button is extended.
If red pop-out button is extended, proceed as follows:

(1) Reset red pop-out button.

(2) If red pop-out button is extended after the
next engine run, remove, clean, inspect, replace,
and/or reinstall filter element.

c. Inspect filter element for deterioration.

7-64. Removal - Hydraulic Filters.

a. Remove forward transmission fairing.

b. Disconnect hydraulic quick-disconnect
quick-disconnect on the front of the filter.

at the

c. Disconnect hydraulic line aft of filter housing,
and cap lines.

d. Remove two bolts, nuts, and washers securing
filter to mounting bracket and remove filter from
bracket.

e. Remove Iockwire and screw
from body. Remove filter element.

7-65. Repair or Replacement

filter assembly

- Hydraulic
Filters. Replace filter assembly, packings, element,
or body if inspection requirements are not met. Reset
the red pop-out button by pressing down.

7-66. Installation - Hydraulic Filters.

a. Position filter element into filter assembly with
new packing in place. Screw assembly into body,
torque 20 TO 60 INCH-POUNDS and secure with
Iockwire (C96).

b. Position filter on mounting bracket and install
two mounting bolts, nuts, and washers.

c. Remove caps from lines and install aft
hydraulic lines.

d. Connect hydraulic quick-disconnect at the
quick-disconnect on the front of the filter. Bleed
hydraulic system. Refer to paragraph 7-7.
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SECTION IX. HYDRAULIC HOSES, LINES, AND QUICK-DISCONNECTS

7-67. HYDRAULIC HOSES, LINES, AND
QUICK-DISCONNECTS.

7-68. Description — Hydraulic Hoses, Lines, and
Quick-Disconnects. Hydraulic hoses and lines are uti-
lized to connect the various components of the hydraulic
system. The quick-disconnect hoses (1 and 2, figure 7-1)
are attached to the two hydraulic filter assemblies (3 and
4) to provide a means of connecting a ground test unit to
the hydraulic system.

7-69. Inspection — Hydraulic Hoses, Lines, and
Quick-Disconnects.

a. Inspect hoses and lines for damage and ser-
viceability.

b. Inspect quick-disconnects for proper locking,
cracks, and distortion.

7-70. Removal — Hydraulic Hoses, Lines, and
Quick-Disconnects.

a. Disconnect each end of hoses and lines from
attaching points.

b. Disconnect hose coupling half from coupling
half installed in hydraulic filter assembly.

c. Remove coupling half from hose.

d. Remove coupling half and packing from filter
assembly.

7-71. Repair or Replacement — Hydraulic Hoses,
Lines, and Quick-Disconnects. Replace hoses, lines,
and quick-disconnects that fail to meet inspection re-
quirements.

7-72. Installation — Hydraulic Hoses, Lines, and
Quick-Disconnects.

a. Remove caps from end fittings of hose or line.

b. Inspect hose or line being installed for thor-
ough cleanliness.

c. Secure each end of hose or line to components
from which defective hose or line was previously re-
moved.

d. Install hose coupling half on hose fitting.

e. Install new packing and quick-disconnect half
in filter assembly.

f. Bleed hydraulic system and fill reservoir as
outlined in paragraphs 7-7 and 1-12.

g. Ensure the pins on quick-disconnect are fully
engaged.

SECTION X. HYDRAULIC CHECK VALVE

7-73. HYDRAULIC CHECK VALVE.

7-74. Description — Hydraulic Check Valve. A check
valve (8, figure 7-1) is installed in the hydraulic pump
adjacent to the mounting flange. The check valve pre-
ventshydraulic fluid from entering the hydraulic pump
through the case drain port.

Premaintenance Requirements for
Hydraulic Check Valve

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Eddy Current Inspection
Unit

Minimum Personnel
Required

Two

Consumable Materials None

Condition Requirements

Special Environmental
Conditions

None

References TM 1-1520-254-23

7-75. Inspection — Hydraulic Check Valve.

a. Visually inspect check valve for damage, cor-
rosion or pitting. If a crack is suspected, refer to TM
1-1520-254-23, Technical Manual Aviation Unit Mainte-
nance (AVUM) and Aviation Intermediate Maintenance
(AVIM) Manual Nondestructive Inspection Procedures
for OH-58 Helicopter Series.

b. Check threads for distortion and damage.

7-76. Removal — Hydraulic Check Valve.

a. Remove case drain hose (10, figure 7-1) from
check valve.

b. Remove check valve (8) and packing from hy-
draulic pump case drain port. Cap or plug openings.

7-77. Repair or Replacement — Hydraulic Check
Valve. Replace check valve if inspection requirements
are not met.
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7-78. Installation — Hydraulic Check Valve.

CAUTION

Check valve (8) can be installed backward.
Ensure that arrow on the check valve is
pointing away from the hydraulic pump.

a. Install check valve (8, figure 7-1) and new
packing in hydraulic pump case drain port adjacent to
pump flange. Ensure arrow on check valve is pointing
away from pump. Refer to paragraph 7-19.

b. Connect case drain hose (10) to check valve
(8).

SECTION XI. HYDRAULIC RELIEF VALVE

7-79. HYDRAULIC RELIEF VALVE.

7-80. Description — Hydraulic Relief Valve. The hy-
draulic relief valve (19, figure 7-1) is provided to automat-
ically bypass inlet pressure to return line if inlet line pres-
sure exceeds 670 to 770 psig.

Premaintenance Requirements for Hydraulic Relief
Valve

Condition Requirements

Model OH-58A/C

Part No. or Serial No. All

Special Tools None

Test Equipment Eddy Current Inspection
Unit

Minimum Personnel
Required

Two

Consumable Materials None

Special Environmental
Conditions

None

References TM 1-1520-254-23

7-81. Inspection — Hydraulic Relief Valve.

a. Inspect relief valve for cracks. If a crack is sus-
pected, refer to TM 1-1520-254-23, Technical Manual
Aviation Unit Maintenance (AVUM) and Aviation Inter-
mediate Maintenance (AVIM) Manual Nondestructive In-
spection Procedures for OH-58 Helicopter Series.

b. Check relief valve (19, figure 7-1) for proper
installation.

7-82. Test — Hydraulic Relief Valve.

a. Connect hydraulic test stand at quick-discon-
nect couplings (1 and 2, figure 7-1) located on right hand
side of helicopter.

b. Adjust test stand to provide a minimum flow of
1.90 GPM with pressure compensator adjusted to 600
psig.

c. Place hand on relief valve (to detect change in
valve) while slowly increasing pressure. Valve must open
between 670 to 770 psig.

d. Slowly decrease pressure. Valve must reset at
670 psig.

e. Reduce pressure to zero.

f. Disconnect hydraulic test stand and reconnect
helicopter quick-disconnect couplings.

7-83. Removal — Hydraulic Relief Valve.

a. Disconnect hydraulic lines and fittings from re-
lief valve (19, figure 7-1) and discard packing.

b. Unscrew relief valve from fitting and discard
packing.

7-84. Repair or Replacement — Hydraulic Relief
Valve. Replace hydraulic relief valve if inspection re-
quirements are not met.

7-85. Installation — Hydraulic Relief Valve.

a. Screw relief valve (19, figure 7-1) and new
packing into fitting.

b. Connect hydraulic lines.

c. Functionally test hydraulic relief valve. Refer to
paragraph 7-82.
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C H A P T E R  8

I N S T R U M E N T  S Y S T E M S

8-1 .  INSTRUMENT MAINTENANCE.

8-2 .  Genera l . This chapter provides the
ins t ruc t ions  and  in fo rmat ion  requ i red  by
maintenance personnel to perform maintenance on
OH-58 series helicopter instruments. All flight,
navigation, engine, and miscellaneous instruments
are mounted in instrument panel attached to console.
Power loading charts and detailed system wiring
diagrams are contained in Appendix F. Maintenance
acivities shall request assistance for electrical
system repair in accordance with maintenance
allocation chart Appendix B.

Self-luminous dials may
radioactive materials. If
instrument is broken or

contain
such an
becomes

unsealed, avoid personal contact. Use
forceps or gloves made of rubber or
polyethylene to pick up contaminated
material. Place material and gloves in a
plastic bag. Seal bag and dispose of it as
radioctive waste in accordance with
AR755-15 and TM3-261 (Refer to
TB55-1500-314-25). Repair procedures
shall conform to requirements in
AR700-52.

NOTE

Throughout  th is  chapter ,  when
performing operational checks, use
auxiliary power unit sat to 28 Vdc (±0.5)
volt unless otharwise specified.

The following steps l ist general
procedures to follow in removing.
inspecting, cleaning, and installing
instruments mounted on the pilot and
copilot instrument panel.

8-3. Cleaning. Clean panel and instrument cover
glasses with a suitable soft, lint-free cloth.

8-4. Inspection.

a. Inspect for loose, cracked, or broken cover
glasses.

b. Inspect for proper and secure mounting.

Inspect range markings and decals for
completeness and legibility. Refer to TM 55-1520-
228-10.

8-5. Removal - Instruments. Remove any
instrument from panel by following general
procedure.

NOTE

For instrument piping installation refer to
figure 8-1; additional illustrations,
pertaining to instrument Iocation and
marking, circuit breaker Iocation, and
control infromation are contained
in TM 55-1520-228-10 and TM 55-
6600-200-20 for marking instruments
and interpretation of markings. For
instrument configurations, refer to
figure 8-3.

Before removing any instrument from
the instrument panel, ensure that BAT
switch is OFF, and that external power is
disconnected from the helicopter.

a. Remove  moun t ing  sc rews .  Remove
instrument.

b. Disconnect electrical leads or instrument
piping from back of instrument. Necessary access
may be through side panels and console.

8-1
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c. Protect ends of electrical leads with electrical
tape (C137) and cap open piping and openings on
instrument.

CAUTION

To prevent static charges from
damaging the turbine outlet tempera-
ture indicator, install a piece of copper
wire across the instrument terminals.
Remove the wire before reinstallation
into the panel.

8-6. Repair  or Replacement — Instruments.
Replace any missing or damaged limits or index mark-
ings on cover glasses of instruments. Also replace any
required decals which are not clearly legible. Replace
any instrument if cover glass is loose or broken, or
when found to be unserviceable. Replace instruments
if range markings are not legible.

NOTE

When range markings are illegibie and
replacement instruments are not readily
available, range markings may be
applied in accordance with TM
55-1520-228-10 using tape (C142) and
protected with a clear cost of lacquer
(C90). Taps shall not be used to change
calibration or range of instruments.

8-7. Installation — instruments. Install any
instrument in panel by the following general proce-
dures:

Before installing any instrument on the
instrument paneI, ensure that BAT
switch if OFF, and that external power is
disconnected from the helicopter.

a. Check instrument for correct markings on
cover glass.

b. Remove protective caps or covers as neces-
sary. Connect electrical leads and instrument piping.

c. Use silicone lubricant (C104) on threads of
nylon fittings.

8-2 Change 18

d. Torque coupling nuts finger tight.

If a copper wire was installed between
terminals during removal of TOT indica-
tor, remove the wire at this time.

Do not tighten mounting screws more
than necessary to hold instrument as
excessive tension may deform instru-
ment case.

e. Position instrument in panel. Install mounting
screws.

NOTE

When any instrument is replaced or
reinstalled in the pitot-static system, a
functional check will be performed in
accordance with paragraph 8-155.

f. Perform functional test after installation of
instruments.

8-8. System Bleeding — Engine Oil Pressure
Indicator and Torque-Meter Indicator.

Start and operate the engine. Refer to TM
55-1520-228-10.

b. Wrap cloth around fitting at back of the indica-
tor.

c. Loosen, but do not remove the tube connector
from the back of indicator.

d. Allow engine oil to drip into cloth until a steady
flow is observed.

e. Tighten the connector at back of indicator and
wipe up any spilled oil.

f. Shut down engine.

Check the engine oil level and replenish if
necessary (refer to Chapter 1).

8-9. Testing — Instruments. Perform opera-
tional check of the repaired or replaced instrument.
Refer to TM 55-1520-228-10.
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8-10. Description - Instrument Panel. The mounting screws located around edge of panel. The
instrument panel is mounted on the respective instrument panel is rigidly mounted and no
console and contains all instruments for the pilot and adjustments are required.
copilot The instrument panel is mounted by

SECTION I. ENGINE, ROTOR, AND TRANSMISSION INSTRUMENTS

8 - 1 1 . E N G I N E  O I L  P R E S S U R E
INDICATOR.

8-12. Description - Engine Oil Pressure
Indicator. ~ The engine oil pressure indicator
precalibrated in psi against a standard, is located in
instrument cluster on instrument panel, and is
included in piping circuit from engine oil pressure
disconnects. No installation calibration is required.

8-13. Description - Engine Oil Pressure
Indicator. ~ The indicator is part of a dual purpose
indicator. The right side is for engine oil pressure and
the left side is for engine oil temperature. The
indicator is located on the instrument panel,
precalibrated in psi against a standard, and is
included in piping circuit from engine oil pressure
disconnects. No installation calibration is required.

8-14. Clearaing - Engine Oil Pressure Indicator.
Clean the indicator in accordance with paragraph
8-3.

8-15. Inspection - Engine Oil pressure Indicator.
inspect the indicator in accordance with paragraph
8-4.

8-16. Testing - Engine Oil Pressure Indicator.

a. Disconnect pressure gage line from engine
port.

b. Connect a variable pressure (0 to 150 psi) gage
(MP-1 or equivalent) (T6) to the pressure gage line.

c. Gradual ly apply pressure unt i l  appl ied
pressure is 130 psi.

d. The engine oil pressure indicator shall indicate
130 (red line) ±4.5 psi.

e. Replace any indicator that does not meet the
above reading.

f. Disconnect pressure gage line from tester and
reconnect line to engine port.

8-17. Troubleshooting - Engine Oil Pressure
Indicator. Troubleshoot the indicator in accordance
with table 8-1.

NOTE

Before using table 8-1, ensure all normal
o p e r a t i o n a l  c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 8-1, notify the next
higher level of maintenance.

8-18. Removal - Engine Oil Pressure Indicator.
Remove the indicator from the instrument panel in
accordance with paragraph 8-5.

8-19. Repair or Replacement - Engine Oil
Pressure Indicator. Repair or replace the indicator in
accordance with paragraph 8-6.

8-20. Installation - Engine Oil Pressure
Indicator. Install the indicator into the instrument
panel in accordance with paragraph 8-7.

8-21.  TORQUEMETER INDICATOR.

8-22. Description - Torquemeter Indicator. The
engine torquemeter located in instrument panel, is
precalibrated in psi against a standard. This
instrument is included in piping circuit to lower
firewall disconnect which continues to engine
accessory drive gearbox (forward side of engine). No
calibration of the torquemeter is required when
installed.

8-23. Cleaning - Torquemeter Indicator. Clean
the indicator in accordance with paragraph 8-3.

8-3
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Table 8-1. Troubleshooting — Engine Oil Pressure Indicator and Torquemeter Indicator

CONDITION

1.

2.

3.

TEST OR INSPECTION

CORRECTIVE ACTION

Low reading on pressure indicator.

STEP 1. Obstructed line and/or fitting. Refer to paragraph 8-4.

Replace or clean line and/or fitting. Refer to paragraph 8-8.

Inaccurate or sticking pressure indicator.

STEP 1. Defective indicator.

Replace indicator. Refer to paragraph 8-7.

Sluggish or fluctuating reading.

STEP 1. Sludge in pressure line or a twist or sharp bend in the line.

Bleed iine or repiace hose. Refer to paragraph 8-8.

8-24.
Inspect
8-4.

8-25.

a.
inlet.

b.

Inspection — Torquemeter Indicator.
the indicator in accordance with paragraph

Testing — Torquemeter Indicator.

Disconnect pressure gage line from engine

Connect pressure hand gun to the pressure
gage line.

c. Using hand gun appiy pressure and make
several random checks through the full range of the
gage. Particular attention should be directed to the red
line areas. All readings should be with ±2 psi for

8-4 Change 18

d. Replace any indicator that does not meet the
above reading.

e. Disconnect pressure gage line from hand gun
and reconnect iine to engine inlet.

8-26. Troubieshooting — Torquemeter Indica-
tor. Troubleshooting procedures for the torquemeter
indicator are the same as for the engine oil pressure
indicator. Refer to table 8-1.

8-27. Removal — Torquemeter Indicator.
Remove the indicator from the instrument panei in
accordance with paragraph 8-5.

8-28. Repair or Replacement — Torquemeter
indicator. Repair or replace indicator in accordance
with paragraph 8-6.

8-29. Installation — Toquemeter Indicator.
Install the indicator in the instrument panel in accor-
dance with paragraph 8-7.
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8-30. TACHOMETER INDICATING SYSTEM.

8-31. Description  - Tachometer Indicating System.
The rotary self generating tachometer indicating system
includes gas producer tachometer generator (G4), gas
producer tachometer indicator (M3), and interconnecting
wiring; power turbine tachometer generator (G3), power
turbine tachometer indicator (part of M1) and
interconnecting wiring; rotor tachometer generator (G2);
and rotor tachometer indicator (part of M1) and
interconnecting wire.  Refer to figure F-5.

8-32. Description Dual Tachometer Indicating System
C  .  The tachometer indicating system is protected by the
DUAL TACH and GAS PROD TACH circuit breakers and
powered by 28Vdc.  The system includes gas producer
tachometer generator (G4), gas producer tachometer
indicator (M3), GAS PROD TACH circuit breaker (CB18),
and interconnecting wiring; power turbine tachometer
generator (G3), ENGINE-ROTOR tachometer indicator (Ml),
rotor tachometer generator (G2), DUAL TACH circuit
breaker (CB17), and interconnecting wiring, (refer to figure
F-25).

8-33. Testing Dual Tachometer Indicating System.

Premaintenance Requirements for
Testing Tachometer Indicating System

Condition Requirements
Model OH-58A/OH-58C

Part No.  or Serial No All

Special Tools None

Test Equipment TTU-27E

Support Equipment None

Minimum Personnel Re- Two
quired

Consumable Materials (C31) (C118) (C62) (C77)
(C96) (C103) (C137)

Special Environmental None
Conditions

a.  Dual Tachometer Indicator (Rotor and N2
Power Turbine Tach Generator).  Both rotor and free
turbine tachometer sections of the dual tachometer shall be
checked in accordance with the following procedure.

(1) Remove plug (P6) from rotor tachometer
generator and connect to matching receptacle on the test
stand.

(2) Close the DUAL TACH circuit breaker   C   .

(3) Energize tach generator in test stand.  Check
that rotor tach pointer, R, on the rotor and turbine indica tor
reads upscale at the approximate + 1 percent rpm that the
test stand tach generator is turning.

(4) Remove plug (P6) from test stand and
reconnect to the rotor tach generator on the transmission.
Check that connector is properly mated, tight, and secure.

(5) Remove plug (P7) from N2 power turbine tach
generator and connect to matching receptacle on the test
stand.  Energize tach generator in the test stand.  Check
that the turbine tach pointer, T, on the rotor and turbine rpm
indicator reads upscale and reads the approximate ± 1
percent rpm at which the test stand tach generator is
turning.

(6) Remove plug (P7) from the test stand and
reconnect to the matching receptacle on the N2 Power
Turbine Tach Generator.  Check that connector is properly
mated, tight, and secure.

NOTE
The anodize coating was not completely
removed from end cop and housing of a
number of tachometer generators before rolling
lip over end cap.  This may cause Intermittent
grounding of C phase that results In an erratic
Indication.

This condition can be corrected in the field,
without removing tachometer generator from
engine, by using an automatic center punch to
stake lip to end cap In at least three equally
spaced points and then protecting Impact
points with primer.

Change 24  8-5
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8-34. Troubleshooting - Dual Tachometer performed. If a malfunction exists which
Indicating System. Refer to table 8-2 for probable is not listed in table 8-2, notify the next
causes and corrective action in troubleshooting the higher level of maintenance.
dual tachometer indicating system.

NOTE NOTE

Before using table 8-2, ensure all normal For testing refer to paragraphs 8-33 and
o p e r a t i o n a l  c h e c k s  h a v e  b e e n 8-48.

Table 8-2. Troubleshooting – Dual Tachometer Indicating System

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Excessive scale error.

STEP 1. Weak magnet in tachometer-generator.

Replace tachometer-generator.

2. Pointer moves backward.

STEP 1. Leads reversed at generator.

Properly connect leads at generator.

3. No reading on indicator.

STEP 1. Open or short circuit.

Repair or replace faulty wiring.

4. High or low reading on indicator, either constant or intermittent.

STEP 1. Poor connections at indicator or generator.

Clean and tighten connections.

STEP 2. Intermittent ground at generator housing

Ensure electrical continuity exists between end cap and housing.

8-6
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8-35. DUAL TACHOMETER INDICATOR.

8-36. Description Tachometer Indicator.  The
tachometer indicator is located on the center section of the
instrument panel and is a component of the dual
tachometer indicating system.  The instrument indicator
dual inputs from the system generators located on the
engine and transmission.

8-37. Cleaning Tachometer Indicator.  Clean the
indicator in accordance with paragraph 8-3.

8-38. Inspection Tachometer Indicator.  Inspect the
indicator in accordance with paragraph 8-4.

8-39. Testing Tachometer Indicator.  Test the indicator
using tachometer tester or equivalent in accordance with
paragraph 8-33.

8-40. Troubleshooting Tachometer Indicator.  If the
indicator does not meet test performance standards,
replace the indicator.

8-41. Removal Tachometer Indicator.  Refer to
paragraph 8-5.

8-42. Repair or Replacement Tachometer Indicator.
Refer to paragraph 8-6.

CAUTION

When installing dual tachometer assure
electrical cable terminals are properly Installed
to either engine or rotor terminals on
Instrument.  Terminals are Identical and may be
easily reversed.

8-43. Installation Tachometer Indicator.  Refer to
paragraph 8-7.

NOTE
Terminals without self-locking cannon plugs
require lockwire.  Refer to TM 55-1500-323-24.

8-44. ROTOR TACHOMETER GENERATOR.

8-45. Description Rotor Tachometer Generator.  The
rotor tachometer generator which transmits rotor rpm is
located on the forward left side of the transmission and is
connected to the dual tachometer indicator on the
instrument panel.  The rotor tachometer generator is a
component of the dual tachometer indicating system.

8-46. Cleaning Rotor Tachometer Generator.

a.  Remove moisture and loose dirt with a dean,
soft cloth.

WARNING

Drycleaning solvent is flammable and Its fumes
are toxic.  Provide adequate ventilation.  Do not
use near flame.

b.  Remove grease, fungus, and ground-in dirt with
a clean, lint-free cloth dampened with drycleaning solvent
(C62).

c.  Remove dirt from electrical connectors with a
bristle brush (C31).

8-47. Inspection Rotor Tachometer Generator.
a.  Inspect tachometer generator case for cracks,

excessive wear, or any visible damage.

b.  Check connector for damaged or bent pins and
cracked inserts.

c.  Check that rotor turns freely and there is no
visible indication of excessive wear to bearings.

8-48.  Testing Rotor Tachometer Generator   A
a.  Check interconnecting wiring between the Rotor

Tachometer Generator and the Tachometer indicator.
Refer to figure F-5 and proceed as follows:

(1)  Check continuity of wiring between rotor
tachometer generator connector plug (P6) and tachometer
indicator connector plug (P2), pin A to A and pin B to B
respectively.

(2) The ohmmeter shall read less than 1 ohm in
each of the readings.

b.  Place ohmmeter leads accordingly:

(1) Between pins A and B on tachometer generator
connector pins.

(2) Between pin A and tachometer generator case.

(3) Between pin B and tachometer generator case.

c.  There shall be no evidence of discontinuity.
The resistance between pins or between a pin and the case
shall be less than fifty (50) ohms.  The measurements shall
be within two (2) ohms of each other.

d.  Rotate the tachometer rotor by hand to
determine that rotor rotates freely.
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8-49. Testing — Rotor Tachometer Generator
C . Follow the same general procedures given in para-

graph 8-48 and proceed as follows:

a. Refer to figure F-25 and check continuity of
wiring between generator connector plug (P6) and indi-
cator connector plug (P55), pin A to pin C and from
ground on generator to pin D respectively.

b. Check winding in generator by placing ohm-
meter leads across pin A and ground on generator. Refer
to figure F-25.

NOTE
If generator does not meet performance
standards listed in steps b, c, and d, re-
place tachometer generator.

8-50. Removal — Rotor Tachometer Generator.

a. Disconnect electrical connector and protect
end with plastic cap.

b. Remove hydraulic pump. Refer to paragraph
7-13.

c. Remove nuts (9) and washers (8) from mount-
ing studs. Remove generator (7) and gasket (20). Refer
to figure 6-10.

8-51. Repair or Replacement — Rotor Tachometer
Generator. Replace tachometer if inspection and test
requirements are not met. Refer to paragraphs 8-47,
8-48, and 8-49.

8-52. Installation — Rotor Tachometer Generator.

a. Thoroughly clean the generator drive and mat-
ing transmission oil pump flange. Apply a film of grease
(C77) to the drives.

b. Position serviceable gasket and generator (7)
on the oil pump mounting studs and secure with washers
(8) and nuts (9).

c. Install hydraulic pump. Refer to paragraph
7-19.

d. Remove plastic cap from electrical plug and
connector to generator.

8-53. POWER TURBINE TACHOMETER
GENERATOR.

8-54. Description — Power Turbine Tachometer
Generator. The power turbine tachometer generator
(39, figure 4-1) which transmits engine output shaft rpm
is mounted on the forward left side of the power and
accessory gearbox and connected to the dual tachome-
ter indicator on the instrument panel. The power turbine
tachometer generator is a component of the dual
tachometer indicating system.

8-55. Cleaning — Power Turbine Tachometer Gener-
ator. Refer to paragraph 8-46.

8-56. Inspection — Power Turbine Tachometer Gen-
erator. Refer to paragraph 8-47.

8-57. Testing Power Turbine Tachometer Generator
A . Follow the same general procedures given in para-

graph 8-48. Refer to F-4 and proceed as follows:

a. Check continuity of wiring between generator
connector plug (P7) and indicator connector plug (P1),
pin B to pin A and pin A to pin B respectively.

b. Place ohmmeter leads accordingly:

(1) Between pins A and B on tachometer gen-
erator connector pins.

(2) Between pin A and tachometer generator
case.

(3) Between pin B and tachometer generator
case.
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8-59. Removal - Power Turbine Tachometer
Generator.

a. Disconnect electrical connector; protect
connector with plastic cap.

b. Remove four nuts and washers from mounting
studs and remove generator (39, figure 4-1) and
gasket from accessory pad.

8-60. Repair or Replecement - Power Turbine
Techometer Generator. Replace tachometer if
inspection and/or test requirements are not met.
Refer to paragraphs 8-47 and 8-48.

8-61. Installation - Power Turbine Tachometer
Generator.

e. Thoroughly clean the generator drive and
mating engine drive. Apply a film of grease (C77) to
the drives.

b. Position gasket and generator on accessory
pad studs and secure with four washers and nuts.

c. Remove plastic cap from electrical plug and
connect to generator.

8-62. GAS PRODUCER TACHOMETER
INDICATOR.

8-63. Description - Gas Producer Tachometer
Indicator. The indicator is a component of the
tachometer indicating system. The indicator is used
for indicating inputs from the gas producer
tachometer generator mounted on the forward right
side of the power and accessory gearbox.

8-64. Cleaning - Gas Producer Tachometer
Indicator. Clean the indicator in accordance with
paragraph 8-3.

8-65. Inspection - Gas Producer Tachometer
Indicator. Refer to paragraph 8-4.

8 -66 .  Test ing - Gas Producer Tachometer
Indicator (N1). With engine running, monitor
percent rpm indicator of exhaust gas temperature
tester (T3) and compare with N 1 tachometer indicator
installed in the instrument panel. When the N1
tachometer generator is rotating at 4120 rpm q ,
4198 rprn ~ , both tachometer indicators should
indicate 100%. EGT test rpm indicator and N1
indicator should correspond with 3%.

8-67. Troubleshooting - Gas Producer
Tachometer Indicator. Refer to table 8-3 for
probable causes and correct ive act ion in
troubleshooting gas producer tachometer.

NOTE

Before using table 8-3, ensure all normal
o p e r a t i o n a l  c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 8-3, notify the next
higher level of maintenance.

8 -68 .  Removal  - Gas Producer Tachometer
Indicator. Refer to paragraph 8-5.

8-69. Repair or Replacement - Gas Producer
Tachometer Indicator. Refer to paragraph 8-6.

NOTE

Lockwire is required for the terminal.
Refer to TM 66-1500-323-26.

8-70. Installation - Gas Producer Tachometer
Indicator. Refer to paragraph 8-7.

8-71. GAS PRODUCER TACHOMETER
GENERATOR.

8-72. Description - Gas Producer Tachometer
Generator. The gas producer tachometer generator
is mounted on the forward right side of the power and
accessory gearbox (39, figure 4-1). The gas producer
tachometer is a component of the tachometer
indicating system.

8-73. Cleaning - Gas Producer Tachometer
Generator.

a. Remove moisture and loose dirt with a clean,
soft cloth.

Drycleaning solvent is flammable and its
fumes are toxic. Provide adequate
ventilation. Do not use near a flame.

b. Remove grease, fungus and ground-in dirt with
a clean, lint-free cloth dampened with drycleaning
solvent (C62).

C h a n g e  2 3   8 - 9
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Table 8-3. Troubleshooting — Gas Producer Tachometer

CONDITION

1.

2.

3.

TEST OR INSPECTION

CORRECTIVE ACTIVE

Gas producer tachometer fails to respond.

STEP 1. Determine if tach generator is defective by substitution of known good tach generator. Check tach
generator IAW 8-75. b.,    Model and 8-76. b.,     Model. Test IAW paragraph 8-66.

Replace tach generator if defective. Refer to paragraphs 8-77 and 8-79.

STEP 2. Determine if tachometer is defective by substitution of known good tachometer and test IAW para-
graph 8-66.

STEP 3. Determine continuity of wiring between tach generator and indicator. Check continuity of wiring IAW
paragraph 8-75a.,  model and 8-76a.,  Model.

Replace tachometer if defective. Refer to paragraph 8-7.

Gas producer tachometer indicates incorrectly.

STEP 1. Determine if tach generator is defective by substitution of known good tach generator. Check tach
generator IAW 8-75.b  .,  Modei and 8-76. b.,  Model. Test IAW paragraph 8-66.

Replace generator if defective. Refer to paragraphs 8-77 and 8-79.

STEP 2. Determine if tachometer is defective by substitution of known good tachometer and test IAW para-
graph 8-66.

Replace tachometer if defective. Refer to paragraph 8-7.

STEP 3. Determine continuity of wiring between tach generator and indicator. Check continuity of wiring IAW
paragraph 8-75-a.  Model and 8-76a.  Model.

Gas producer tachometer indicates backwards.

STEP 1. Check if wires are reversed at pins of tachometer generator plug. Refer to paragraph 8-74.

Remove piug and reverse wires. Refer to paragraph 8-74.

Remove dirt from electrical connectors with a
bristle brush (C31).

8-74. Inspection — Gas Producer Tachometer
Generator.

a. Inspect tachometer generator case for cracks,
excessive wear, or any visible damage.

b. Check connector for damaged or bent pins
and cracked inserts.
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c. Check that rotor turns freely and there is not
visible indication of excessive wear to bearings.

8-75. Testing — Gas Producer Tachometer
Generator   . Follow the same generai proce-
dures given in paragraph 8-48 and proceed as follows:

a. Refer to figure F-5 and check continuity of
wiring between this tachometer generator connector
piug (P10) and the indicator connector plug (P3), pin
A to pin B and pin B to pin A respectively.

b. Check winding in generator by placing ohm-
meter leads across pins A and B in the generator.



8-76. Testing — Gas Producer Tachometer
Generator Follow the same general proce-
dures given in paragraph 8-48 and proceed as follows:

a. Refer to figure F-25 and check continuity of
wiring between generator connector plug (P10) and
the gas producer tachometer indicator connector plug
(P3), pin A to pin A, and from ground on generator to
pin B on indicator connector plug.

b. Check winding in the generator by placing
ohmmeter leads across pin A in generator and ground
on generator.

8-77. Removal — Gas Producer Tachometer
Generator.

a. Disconnect electrical connector and protect
end with plastic cap.

b. Remove four nuts and washers from mounting
studs and remove generator and gasket from acces-
sory pad. Remove ground wire from stud and protect
terminal.

8-78. Repair or Replacement — Gas Producer
Tachometer Generator. Replace tachometer gen-
erator if inspection and test requirements are not met.

8-79. Installation — Gas Producer Tachometer
Generator.

a. Thoroughly clean the generator drive and
mating engine drive. Apply a film of grease (C77) to the
drives.

b. Position gasket and generator on accessory
pad studs and secure with four washers and nuts.
Install ground wires on studs.

c. Remove plastic cap from electrical plug and
connect to generator.

d. Test gas producer tachometer in accordance
with paragraph 8-66.

8-80. SENSOR, RPM.

8-81. Description — SENSOR, RPM. The RPM
sensors located on equipment shelf right side, just aft
of the engine out audio generator, receives and inter-
prets output signals from the N1 and rotor tachometer
generators. Should the gas producer (N1) fall below
55% (±3)%, one side of the RPM sensor serves to
complete circuits to the engine out audio generator and

TM 55-1520-228-23-1

engine out warning light simultaneously to alert the
pilot of engine failure. (Should the rotor RPM, fall below
335 RPM plus or minus 5 RPM     , 95% plus or
minus 1.4%       , the other side of the RPM sensor
serves to complete circuits to the rotor rpm warning
light and audio generator simultaneously to alert the
pilot of low rotor rpm). An engine out warning switch
(S70) enables the pilot to prevent audio warning in the
headset while helicopter is in a nonflight status by plac-
ing collective in down position.

8-82. Cleaning — SENSOR, RPM. Clean the
sensor case with a suitable lint-free cloth.

8-83. Inspection — SENSOR, RPM.

a. Visually inspect sensor case for dents or
physical damage that could impair normal efficient
operation of the unit.

b. Inspect sensor receptacle for bent or broken
contacts, pins, cracked insert, or damage to connector
threads.

c. Replace sensor if it fails to meet inspection
requirements.

8-84. Testing — SENSORS, RPM. Refer to
figure F-12 and proceed as follows:

a. To test engine out RPM sensor. Disconnect
rotor sensor.

b. Start engine. Refer to TM 55-1520-228-10.

c. Raise collective approximately 1 inch. Check
to see that the light and audio go out at 55 (±3)% when
rpm is increased and illuminates 55 (±3)% when rpm
is decreased.

d. Shut down engine.

e. To test rotor RPM sensor: Disconnect engine
RPM sensor, reconnect RPM sensor.

f. Start engine.

g. Raise collective 1 inch. Check to see that the
light and audio go out at 335 (±5) rpm

 as rpm is decreased.

h. Adjust rotor RPM sensor as required.

i. Shut down engine.
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j. Reconnect engine RPM sensor,

8-85. Removal - SENSOR, RPM.

a. Check that all electrical power is OFF.

b. Disconnect electrical connector and cover plug
and receptacle for protection using cap or with
electrical tape (C137).

c. Remove mounting screws and washers and lift
sensor from equipment shelf.

8-86. Repair or Replacement - SENSOR, RPM.
Replace the sensor if it fails to meet inspection or test
requirements.

8-87. Installation - SENSOR, RPM.

a.

NOTE

Determine that power is disconnected
from helicopter.

Position sensor on equipment shelf and install
mounting screws and washers.

b. Remove covers f rom sensor p lug and
receptacle. Engage and secure connectors.

c. Apply power to helicopter.

d. If operational check fails to give proper
response, perform test procedures in paragraph 8-84.

8 - 8 8 .  E N G I N E O U T W A R N I N G
SWITCH.

8-89. Description - Engine Out Warning Switch.
The engine out warning switch disconnects audio
warning from the pilot headset when the helicopter is
in a nonflight status.

NOTE

Audio warning input to the headset may
be disconnected by placing the collective
stick in down position.

8-90. Inspection - Engine Out Warning Switch,

NOTE

Determine that power is disconnected
from helicopter before performing
maintenance procedural on switch.

a. Remove copilot seat and seat panel. Refer to
paragraphs 2-79 and 2-86.

b. Visually inspect switch for physical damage
that could impair normal operation; check switch for
security.

c. Check spr ing act ion of  the switch by
repositioning the switch.

8-91. Removal - Engine Out Warning Switch.

a.  Remove copilot seat and seat panel. Refer to
paragraphs 2-86 and 2-79.

b. Remove two screws attaching engine out
warning switch to mounting bracket beneath
collective jackshaft in void beneath copilot seat.

c. Disconnect electrical wires and remove switch.

8-92. Repair or Replacement - Engine Out
Warning Switch. Replace switch if it fails to meet
inspection requirements.

8-93. Installation - Engine Out Warning Switch.

a. Attach electrical wires and install switch with
two screws to bottom of mounting bracket beneath
collective jackshaft in void beneath copilot seat.

b. Loosen clamp and striker arm on jackshaft and
position so that when collective is full down, striker
arm depresses engine out warning switch.

c. Check engine OUT warning switch with battery
on. Audio should be heard through pilot/copilot
headset when collective is raised approximately 1
inch.

d. Install copilot seat pan and seat. Refer to
paragraph 2-88.

8-12
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8 - 9 4 .  E N G I N E  O I L  T E M P E R A T U R E
SYSTEM.

8-95. Description - Engine Oil Temperature
System. The temperature system includes engine oil
temperature indicator, engine oil temperature bulb,
and interconnecting wiring.

8-96. Troubleshooting - Engine Oil Temperature
System. Troubleshoot the engine oil temperature
system in accordance with table 8-4.

NOTE

Before using table 8-4, ensure all normal
operational checks have been performed.
If a malfunction exists which is not listed
in table 8-4, notify the next higher level
of maintenance.

Table 8-4. Troubleshooting — Engine Oil Temperature System

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Indicator fails to operate.

STEP 1. Check for open or defective instrument cluster q or engine oil temperature q circuit breaker.

Replace faulty circuit breaker.

STEP 2. Check for faulty or loose connection. Refer to figure F-7 q or figure F-27 H.

Replace faulty wiring and tighten connections. Refer to figure F-7 q or figure F-27 q .

STEP 3. Check for defective temperature bulb. Refer to paragraph 8-109.

Replace bulb. Refer to paragraph 8-113.

STEP 4. Check for defective indicator. Refer to paragraph 8-101.

Replace indicator. Refer to paragraph 8-7.

8 - 9 7 .  E N G I N E  O I L  T E M P E R A T U R E
INDICATOR.

8-98. Description - Engine Oil Temperature
Indicator. q The indicator is located on the
instrument panel as a part of the instrument cluster,

8-99. Description - Engine Oil Temperature
Indicator. q The indicator is part of a dual purpose
indicator. The right side is for engine oil pressure and
the left side is for engine oil temperature. The
indicator is located on the instrument panel.

8-100. Cleaning - Engine Oil Temperature
Indicator. Refer to paragraph 8-3.

8-101. Inspection - Engine Oil Temperature
Indicator. Refer to paragraph 8-4.

8-102. Testing - Engine Oil Temperature
Indicator. Check that engine oil temperature
indicator reads approximately ambient temperature
provided that helicopter has not been previously
ground run or moved from a different temperature
location (hangar to ramp, etc.)

8-13
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8-103. Removal - Engine Oil Temperature
Indicator. Refer to paragraph 8-5.

8-104. Repair or Replacement - Engine Oil
Temperature Indicator. Refer to paragraph 8-6.

8-105. Installation - Engine Oil Temperature
Indicator, Refer to paragraph 8-7.

8-106 .  ENGINE OIL  TEMPERATURE
TRANSMITTER BULB.

8-107. Description - Engine Oil Temperature
Transmitter Bulb. The engine oil temperature bulb,
installed in the outlet fitting of the engine oil tank is a
resistance type thermobulb which monitors engine
oil temperature and transmits varying voltage signals
to engine oil temperature portion of indicator. The
resistance element of the bulb is hermetically sealed
in a metal well.

8-108. Cleaning - Engine Oil Temperature
Transmitter Bulb.

a. Remove moisture and loose dirt with a clean,
soft cloth.

b.
with

Drycleaning solvent is flammable and
the fumes are toxic. Provide adequate
ventilation. Do not use near a flame.

Remove oil, grease, fungus, and ground-in dirt
a clean, lint-free cloth dampened with

drycleaning solvent (C62).

c. Remove dirt from electrical connectors with a
bristle brush (C31).

8-109. Inspection - Engine Oil Temperature
Transmitter Bulb.

a. Inspect temperature bulb for cracks, leaks,
security, and proper mounting.

b. Inspect electrical connector for damaged or
bent pins and cracked inserts.

8-110. Removal - Engine Oil Temperature
Transmitter Bulb.

a. Cut Iockwire and disconnect electrical
connector.

b. Remove Iockwire
bulb from oil manifold.

c. Remove gasket.

and unscrew temperature

8-111. Repair - Engine Oil Temperature
Transmitter Bulb.

a. Repair damaged electrical connectors.

b. Replace damaged or worn gasket.

c. Replace temperature bulb if cracked or
damaged,

8-112. Functional Test - Engine Oil
Temperature Bulb – Bench (AVIM).

a. Resistance check.

(1) Remove oil temperature bulb to be checked
and allow sufficient time to adjust to ambient
temperature.

(2) With Wheat stone br idge, measure
resistance of temperature bulb between pin A and B.
Ambient temperature test points and tolerances are
shown in table 8-5.

b. Insulation Leakage Test. With temperature
bulb subjected to a 100 volt potential between any
electrical pin and bulb housing,
resistance shall be 5 megohms.

c. Reinstall temperature bulb.

the minimum

8-113. Installation - Engine Oil Temperature
Transmitter Bulb.

Coat threads and gasket with lubricating oil
(C103) when installing gasket on temperature bulb.

b. Install temperature bulb and gasket in
manifold. Lockwire (C96).

c. Install electrical connector.

d. Lockwire (C96) adjacent bolt head on manifold
to electrical connector.

8-14
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Table 8-5. Resistance Bulbs

BULB TYPE — MS28034-3

RESISTANCE
AMBIENT TEMPERATURE RESISTANCE TOLERANCE

TEST POINT DEGREES (OHMS) (OHMS)

-20O Celsius (-4OF) 83.77 ±0.4

-10° Celsius(14OF) 87.04 ±0.4

0° Celsius (32OF) 90.36 ±0.4

+10° Celsius (50OF) 93.60 ±0.4

+20° Celsius (68OF) 97.31 ±0.4

+30° Celsius (86°F) 100.91 ±0.4

+40° Celsius (104OF) 104.60 ±0.4

8-114. Troubleshooting - Engine Oil Temperature
Transmitter Bulb. Refer to table 8-4 and paragraph 6-112.

8-115. TURBINE OUTLET TEMPERATURE
SYSTEM q .

8-116. Description - Turbine Outlet Temperature
System. The turbine outlet temperature system is ther-
mocouple self generating and consists of four bayonet
type thermocouples mounted in turbine outlet, one tur-
bine outlet temperature resistor, one turbine outlet tem-
perature indicator, one terminal board and intercon-
necting wiring. Refer to figure F-7.

8-117. Teating - Turbine Outlet Temperature Sys-
tem.

Premaintenance Requirements for Testing
Turbine Outlet Temperature System

Condition Requirements

Model OH-58A

Part No. or Serial No. All

Special TooIs None

Test Equipment (T3) (T2) (T54) (T55) (T56)

Support Equipment General Mechanics Tool
Box

Condition Requirements

Minimum Personnel Two
Required

Consumable Materials (C120) (C31) (C62)
(C95)

Special Environmental Stabilize TOT for
Conditions one hour

a. Sequential testing. Accomplish the following se-
quential steps to isolate and correct the source or cause
of defective TOT indicating system.

(1) Check all electrical connections for security of
attachment and absence of corrosion. If no problem is
found, proceed,

CAUTION

When turbine outlet temperature indica-
tor is removed, the instrument terminals
shall be short circuited with a piece of
copper wire to prevent induced electrical
damage. Remove wire before reinstalla-
tion.

(2) Remove TOT indicator from panel and check
indicator accuracy at 693°C (beginning of yellow arc),
749°C (red line), and 927oC (red dot) using Jet-Cal
analyzer (refer to TM 55-4920-244-14 or TM 55-4920-
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401-13&P). Indicator shall read within ±5°C (9°F) at
693°C and 749°C and within ±30°C (54°F) at 927oC.
Maximum accuracy is required at the 749oC reading. If
minimum error is not obtained at this point, calibrate
again to obtain a minimum error reading at 749°C by
turning zero adjusting screw located on back of indica-
tor and then rechecking for within tolerance readings at
the 693°C and 927°C points. If indicator has helicopter
manufacturers functional stamp, check indicator cal-
ibration against the following procedures.

(a) Increase degree scale of analyzer to
indicate a test temperature of 1000oC. The tempera-
ture variation between the analyzer setting and TOT
indicator must be within ±30oC (54oF).

(b) After completion of adjustment, apply a
small amount of retaining compound (C120) to adjust-
ing screws.

NOTE

To ensure best results, instrument
should be subjected to a constant room
temperature for at least 1 hour. If TOT
indicator readings are in excess of
allowable tolerances, replace indicator.

(3) If indicator accuracy is confirmed, check
the total airframe/engine circuit resistance as follows:

(a) Check circuit resistance using the Jet-
Cal analyzer. (Refer to TM 55-4920-244-14.) Resis-
tance indicator should be 8(±0.05) ohms.

NOTE

For best results, both cockpit air tem-
perature and outside air temperature
should be the same.

(b) If the total TOT circuit resistance is not
8 (±0.05) ohms, adjust thermocouple resistor spool to
obtain the required resistance. Refer to paragraph
8-130.

(4) Test turbine outlet temperatures system
with T63-A-720 installed as follows:

(a) Connect indicator to test set and check
indicator accuracy at 738°C (beginning of yellow arc),
810°C (red line), and 927°C red dot. The indicator
shall read within ±5° C at 738°C and 810°C, and within
±300C at 927oC. Maximum accuracy is required at the
810oC reading. If minimum error is not obtained at this
point, re-calibrate to obtain minimum error reading at
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810oC by turning the “zero” adjustment screw located
on the back of the indicator and then rechecking for
within tolerance readings at the 738° C and 810° C, and
927°C points.

(b) Increase degree scale of analyzer to
indicate a test temperature of 1000oC. Temperature
variation between the analyzer setting and the indica-
tor must be within ±30°C.

(c) After completion of adjustment, apply a
small amount of retaining compound, MIL-S-22473,
Grade E, to the adjusting screw.

b. For additional testing information refer to TM
55-2840-231-23.

c.  Install turbine out temp indicator (refer to para-
graph 8-127).

8-118. Troubleshooting - Turbine Outlet Tem-
perature System.

CAUTION

The TOT system contains alumel and
chromel wire and terminals. Repair
items must be of the same material.
Connections at the engine disconnect
(TB3) are silver soldered. All other con-
nections may be crimp or solder type.
Refer to TM 55-1500-323-24 for general
requirements.

NOTE

Before using table 8-6, ensure all nor-
mal operational checks have been per-
formed. If a malfunction exists which is
not listed in table 8-6, notify the next
higher level of maintenance.

8-119. TURBINE OUTLET TEMPERATURE (TOT)
INDICATOR ~ .

8-120. Description - Turbine Outlet Tempera-
ture Indicator. The turbine outlet temperature
indicator receives temperature indications from
bayonet-type thermocouples mounted in the turbine
outlet. The indicator is graduated in degrees centi-
grade and electrical power is not required as the
system is self-generating. Throughout TOT indicator
maintenance procedures, if a Jet-Cal analyzer is
specified, refer to TM 55-4920-244-14 for operation
and maintenance instructions for the analyzer.
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8-121. Cleaning - Turbine Outlet Temperature indi-
caters. Refer to paragraph 8-3.

8-122. Inspection - Turbine Outlet Temperature
(TOT) indicator. Refer to paragraph 8-4.

8-123. Testing - Turbine Outlet Temperature (TOT)
Indicator. Refer to paragraph 8-115.

8-124. Troubleshooting - Turbine Outlet Tempera-
ture (TOT) indcator. Refer to paragraph 8-118 and
table 8-8.

8-125. Removal-Turbine Outlet Temperature (TOT)
indicator. Refer to paragraph 8-5.

CAUTION

When turbine outlet temperature indica-
tor is removed, the instrument terminals
shall be short circuited with a piece of
copper wire to prevent induced electrical
damage. Remove wire before reinstalla-
tion.

8-126. Repair or Replacement - Turbine Outlet Tem-
perature (TOT) indicator. Replace indicator that
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TM 55-1520-228-23-1

Table 8-6. Troubleshooting – Turbine Outlet Temperature System (TOT)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Indicator shows excessive temperature (incorrect reading).

STEP 1. Loose connectors.

Tighten connectors.

STEP 2. Incorrect circuit resistance. Refer to paragraph 8-117.

Check and set resistance. Refer to paragraph 8-117.

STEP 3. Defective indicator. Refer to paragraphs 8-4 and 8-123.

Replace indicator. Refer to paragraph 8-7.

2. No reading on indicator.

STEP  1. Loose connections on indicator lead spool resistor terminal block. Refer to paragraphs 8-123 and
8-130.

Clean and tighten connections.

STEP 2. Open circuit in indicator.

Replace indicator. Refer to paragraph 8-7.

3. Incorrect reading.

STEP 1. Harness not calibrated to 8 ohms.

Calibrate harness to 8 ohms. Refer to paragraph 8-123.

4. Higher than normal temperature.

STEP 1. Check for leaking in the flexible portion of tube assembly (44, figure 4-1).

Replace defective tube assembly.

STEP 2. Check all bleed air lines, fittings, and connections for leaks.

Replace defective parts or tighten connections.
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does not meet inspection and/or test requirements.
Prior to installation, calibrate indicator per
instructions and test points of paragraph 8-117a.(2)
and 8-117a.(2)(a).

8-127. Installation - Turbine Outlet Temperature
(TOT) Indicator. Refer to paragraph 8-7 and
CAUTION of paragraph 8-125.

8-128.  THERMOCOUPLE RESISTOR.

8-129. Description - Thermocouple Resistor.
The thermocouple resistor spool located on the
electrical shelf is used in conjunction with the turbine
outlet temperature indicator and enables selection of
the proper operating resistance of the indicator
circuit. The spool is mounted on a board along with a
spare spool. The spool is a part of the TOT circuit.
Varying the length of the wire on this spool will
change the turbine outlet temperature (TOT), circuit
resistance.

8-130. Adjustment/Replacement - Thermo-
couple Resistor.

terminal and check TOT circuit resistance. When
resistance is between 7.95 and 8.05 ohms, solder
wire to terminal.

c. If TOT circuit resistance was less than 7.95
ohms, replace resistor spool as follows:

(1) If spare resistor spool remains, unsolder old
resistor spool connection and solder spare resistor
spool into circuit, following above procedure to obtain
correct circuit resistance.

(2) If no spare resistor spool remains, a new
spool resistor assembly must be installed.

(3) Remove thermocouple leads

(4) Remove attachment screws, nuts, and
washers.

(5) Remove and replace spool  resistor
assembly.

(6) Replace attaching hardware.
NOTE

The loop resistance of the wire on the
spool is 7 ohms for each 25 feet or
approximately 0.02 ohms per inch of
wire.

a. Access to the spool resistor is gained as
follows:

(1) Remove safety wire.

(2) Unlatch and remove resistor cover.

b. If TOT circuit resistance was in excess of 8.05
ohms, proceed as follows:

(1) Unsolder one end of the resistor winding
from the terminal lug,

NOTE

New spool resistors have only one end of
the winding soldered to a terminal. The
other end is free to permit adjustment
upon installation.

(2) Unwind a turn or two of wire at a time and
scrape off the insulation. Touch the bare wire to the

(7) Replace thermocouple leads.

d. Repeat adjustment/replacement procedures
as necessary to obtain the 8.00 (±0.05) ohm TOT
circuit resistance reading

8-131. Installation - Thermocouple Resistor.

a. Position resistor in helicopter and install two
attaching screws, nuts, and washers.

b. Connect thermocouple leads to resistor
terminals.

c. Install resistor cover,

d. Lockwire (C95) cover fasteners.

8 - 1 3 2 . T U R B I N E O U T L E T
TEMPERATURE INDICATING SYSTEM

q .

8 - 1 3 3 . D e s c r i p t i o n  - Turbine  Out le t
Temperature Indicating System. The turbine outlet
temperature indicating system is protected by a TURB
OUTLET TEMP circuit breaker and powered by 28 Vdc
and a self-generating thermocouple system
consisting of four bayonet type thermocouples
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mounted in turbine outlet, turbine outlet temperature indi-
cator (an electronic bridge circuit is included in the indica-
tor, which eliminates the need for a resistance spool in
the thermocouple circuit), and interconnecting wiring.
Refer to figure F-27.

NOTE
The resistance spool is still part of the turb
outlet temp circuit, but the resistance
spool does not require any adjustment.

8-134. Testing — Turbine Outlet Temperature Indi-
cating System.

NOTE
The operating instructions are located on
a placard attached to the Jet-Cal analyzer
cover.

a. Disconnect plug (P50) from turbine outlet tem-
perature indicator and connect the indicator to the Jet-
Cal analyzer.

b. Check the indicator in accordance with TM
55-4920-401-13&P.

c. Check indicator at 738�C (beginning of yellow
arc) and at 810�C (red line), 927�C (maximum). The
indicator shall be within �5�C of the applicable check
temperature.

d. Disconnect plug (P12) from receptacle (J12) in
thermocouple harness. Connect a Jet-Cal analyzer to
pins A and B of (P12). Measure the resistance of the
engine thermocouple loop. Resistance shall be 1.3 to 1.9
ohms.

NOTE
If the resistance is not obtained, refer to
TM 55-2840-241-23, page 7-7, paragraph
7-15.c.

e. Remove Jet-Cal analyzer and reconnect plug
(P12). Ensure that connector is properly mated and se-
cure.

f. Connect Jet-Cal analyzer to (P50). Measure
resistance of entire thermocouple harness. Total circuit
resistance shall be 7 to 100 ohms.

g. Remove Jet-Cal analyzer and reconnect (P50)
to the indicator. Ensure that connector is properly mated
and secure.

8-135. Troubleshooting — Turbine Outlet Tempera-
ture Indicating System. Refer to table 8-7.

CAUTION

The TOT system contains alumel and
chromel wire and terminals. Repair items
must be of the same material. Connec-
tions at the engine disconnect (TB3) are
silver soldered. All other connections may
be crimp or solder type. Refer to TM
55-1500-323-24 for general requirements.

NOTE

Before using table 8-7, ensure all normal
operational checks have been performed.

8-136. TURBINE OUTLET TEMPERATURE
INDICATOR C .

8-137. Description — Turbine Outlet Temperature In-
dicator. The indicator displays turbine outlet tempera-
ture in degrees centigrade. Power to energize an internal
bridge circuit in the indicator is from the 28Vdc TURB
OUTLET TEMP circuit breaker.

8-138. Cleaning — Turbine Outlet Temperature Indi-
cators. Refer to paragraph 8-3.

8-139. Inspection — Turbine Outlet Temperature In-
dicator. Refer to paragraph 8-4.

8-140. Testing — Turbine Outlet Temperature Indica-
tor. Refer to paragraph 8-134.

8-141. Troubleshooting — Turbine Outlet Tempera-
ture Indicator. Refer to paragraph 8-135.

8-142. Removal — Turbine Outlet Temperature Indi-
cator. Refer to paragraph 8-5.

8-143. Repair or Replacement — Turbine Outlet
Temperature Indicator. Replace indicator that does not
meet inspection and/or test requirements.

8-144. Insulation — Turbine Outlet Temperature In-
dicator. Refer to paragraph 8-7.
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Table 8-7. Troubleshooting — Turbine Outlet Temperature Indicating System B

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. No reading on indicator.

STEP 1. Check for defective TURB OUTLET TEMP circuit breaker.

Replace circuit breaker.

STEP 2. Loose connection or broken wires.

Tighten connection or repair wires.

STEP 3. Defective indicator. Refer to paragraph 8-134.

Replace indicator, Refer to paragraphs 8-142 and 8-144.

STEP 4. Defective thermocouple.

Check thermocouple circuit. Refer to paragraph 8-134.

2. Incorrect reading.

STEP 1. Defective indicator. Refer to paragraph 8-134.

Replace indicator. Refer to paragraphs 8-142 and 8-144,

STEP 2. Defective thermocouple.

Check thermocouple circuit. Refer to paragraph 8-134.
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SECTION Il. FLIGHT INSTRUMENTS

8-145. PITOT-STATIC SYSTEM.

8-146. Description — Pitot-Static System. The pitot-
static system (figure 8-1) consists of the electrically
heated pitot tube, two static ports, pitot and static drains,
and pitot and static lines necessary to connect to the
proximity warning system, airspeed indicator, altimeter,
and vertical speed indicator. The pitot tube is located in
the most forward part of the cabin nose bubble. Refer to
TM 11-1520-228-20          and TM 11-1520-228-20-1
for proximity warning system information.

8-147. Troubleshooting — Pitot-Static System. Re-
fer to applicable portions of airspeed indicator altimeter,
and vertical speed indicator troubleshooting, procedures.

8-148. PITOT-STATIC PIPING AND
FITTINGS.

8-149. Description — Pitot-Static Piping and Fittings.
The pitot-static piping and fittings consists of flexible
piping lines routed from the pitot tube and static ports to
the proximity warning system, airspeed indicators, al-
timeters, and vertical speed indicator. The piping lines
are connected with fittings and contain a pitot drain and
static drain. Refer to figure 8-1 for equipment location.

NOTE

A functional check of the pitot static sys-
tem and pitot static instruments will be
preformed following any opening and
closing of the pitot static system, except
for the use of the system drain.

8-150. Cleaning — Pitot-Static Piping and Fittings.

a. Remove caps and open pitot drain valve and static
drain valve.

b. Disconnect pitot and static lines from proximity
warning panel airspeed indicators and static lines from
altimeters and vertical velocity indicator. Cap openings
in indicators and pressure transducer to prevent en-
trance of foreign material. To prevent damage to com-
ponents, use figure 8-1 as a guide.

c. Slowly apply low dry pressure to one of the dis-
connected static lines in the cockpit and at the same

time, watch all the indications for evidence of any indi-
cator still being connected to the static system.

d. When it is determined all instruments are discon-
nected, increase the pressure to blow out lines.

e. Clean out static port holes.

f. Reconnect all lines.

g. Close pitot and static drain valves and install plugs.

8-151. Inspection — Pitot-Static Piping and Fittings.

a. Inspect pitot and static piping and fittings for leaks,
chafing, crimping, or other visible damage.

b. Inspect system for improperly installed fittings and
clamps.

c. Remove drain plugs and check for moisture.

d. Inspect static ports for damage, obstructions and
cleanliness.

8-152. Removal — Pitot-Static Piping and Fittings.

a. Disconnect pitot and static lines from indicators.
Cap openings in indicators to prevent entrance of for-
eign material.

b. Disconnect applicable fittings and clamps.

c. Remove pitot and static lines.

8-153. Repair or Replacement — Pitot-Static Piping
and Fittings.

a. Repair any leaks to pitot system found during
check procedure. Refer to TM 1-1500-204-23.

b. Replace only defective components such as bro-
ken B nuts, deteriorated hoses, bad valves, etc. Check
for kinked hoses.

c. Remove drain plugs and check for moisture.

d. If moisture is found, perform cleaning procedures
as outlined in paragraph 8-150.
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8-154. Installation — Pitot-Static Piping and Fittings.

a. Route pitot and static lines through clamps in
place. Tighten clamps. Connect pitot and static lines to
indicators.

b. Apply silicone lubricant (C104) to threads of fitting
couplings.

c. Connect fittings. Torque coupling nuts fingertight.

d. Conduct functional check. Refer to paragraph 8-
155.

8-155. Functional Check — Altimeter, Airspeed, and
Vertical Speed Indicators — Pitot-Static System.
(Removing the instruments from the helicopter is not
required for performing the functional check.)

(4) Tap instrument to remove friction effects. When
indicator pointer drops more than 10 mph (8.7 knots) in
one minute, a leak is indicated. Slowly decrease pres-
sure to return tester airspeed indicator to zero, repair
any faults, if necessary, and repeat above steps.

b. Airspeed Indicator Functional Check.

(1) Slowly apply pressure to pitot line to obtain
airspeed readings in table 8-9; indicator should be gen-
tly tapped prior to reading; check need not exceed 120
knots.

(2) If readings are not within tolerance of table 8-
9, slowly relieve pressure on pitot line until airspeed
indicator reads zero. Replace indicator with service-
able one and repeat steps b. (1) and (2).

(3) Airspeed indicators that fail check shall be
turned in for overhaul.

CAUTION

Do not apply suction to pitot lines or pres-
sure to static lines; except as instructed
in paragraph 8-155c.

CAUTION

Remove static line from aircraft airspeed
indicator and cap before proceeding to
next step.

NOTE
c. Static Line Leak Check.

Ensure pitot static tester has a current
calibration label (DA Form 80). Use ap-
propriate power supply in accordance with
pitot static tester requirements.

a. Pitot Line Leak check

(1) Seal pitot tube drain holes air tight with pres-
sure sensitive tape (C136).

(2) Hook up pitot static tester, airspeed outlet, to
pitot system in accordance with figure 8-2. Close pitot
static tester pressure down valve.

CAUTION

The valves on test set are sensitive and
should be operated slowly and with care
to avoid possible damage to instrument.
These instruments are easily pegged and
damaged by improper manipulation of the
valves on the test set.

(3) Slowly apply pressure to pitot line (figure 8-2)
until the airspeed indicator reads 100 knots.

(1) Hook up pitot static tester, rate-of-climb and
altimeter outlet to pitot and static system in accordance
with figure 8-2.

CAUTION

Ensure that both helicopter pitot and static
lines are connected to airspeed indicator
to prevent possible damage to airspeed
indicator.

NOTE

Hooking up the pitot line to the tester
vacuum source will only be done during
the following check to equalize the pres-
sure in the airspeed indicator case to pre-
vent damage to its diaphragm.

(2) Tape all unused static parts.

(3) Adjust test set and aircraft altimeter baromet-
ric scales to read 29.92, gently tap altimeters, and
check to ensure that aircraft altimeter reads within 70
feet of test set altimeter and
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Figure 8-2. Connector for Pitot and Static Leak Check (Typical).
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g. Brush Run-In Equipment. The following
equipment is required for the brush run-in procedure:

(1) The 30-volt dc power source.

(2) A set of V-blocks, padded with sponge
rubber, to support the starter-generator.

(3) A s ing le -po le , s ingle-throw switch
capable of handling 300 amperes.

(4) A rheostat having a minimum rating of 10
ohms, 15 amperes

(5) A tachometer of suitable range, or a
stroboscopic light for indicating starter-generator
speed.

(6) A resistor in the armature circuit having a
rating of 0.100 ohms, 200-500 amperes.

NOTE

Instead of running the starter-generetor
as e motor, brush run-in may be
accomplished by using a generator test

amperes load at 28-30 volts, and 8000
to 10,000 rpm. The instant-filming type
brushes that are used in this starter-
generator do not required prolonged
run-in to produce a satisfactory film on
commutator.

h. Brush Run-In Procedure. Refer to figure 9-6.

(1) Place the starter-generator on the V-blocks
for support and connect terminal E of the starter-
generator to the negative terminal of the dc power
source. Refer to figure 4-5 for identification of
terminals on the starter-generator.

(2) Connect terminal C to the positive terminal
of the dc supply in series through the resistor and
single-pole, single-throw switch.

(3) Connect terminal A to the switch through
the variable rheostat.

stand to drive the starter-generator, and end
operate as a generator with 50-100

(4) Rotate the rheostat control to the minimum
resistance setting and close the switch. The
generator should start and run as a motor rotating in a
clockwise direction, as viewed from the commutator

Figure 9-6. Brush Run-in Diagram
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Figure 9-7. Work

(5) Adjust the rheostat until the generator
revolves at approximately 5000 rpm, Allow the
generator to operate until the brushes are seated a
minimum of 100% in direction of rotation and 90% in
the axial direction.

(6) Blow out all carbon dust with clean, dry,
compressed air.

9-44. Installation — Starter-Generator.

a. Install adapter (5, figure 9-4) if removed, and
gasket (4) on engine starter-generator pad (3) studs
and secure with four washers (9) and four nuts (8).

b. Clean driveshaft splines and engine mating
splines thoroughly. Apply a film of grease (C77) to the
splines.

c. Slide driveshaft splines into mating splines and
firmly support unit against adapters (5) pad.

NOTE

Prior to installation of starter-generator,
rotate splined. shaft to check for fan rub
and clearance between fan and screen.

d. With bolt unlatched, place the clamp (6) on the
starter-generator (7) and adapter (5).

e. Latch bolt and tighten nut snugly on clamp

f. Tap clamp in several places with a rubber mallet
to align and seat clamp. Repeat tapping with mallet
and torque nut to 45 TO 55 INCH-POUNDS.

and Inspection Gage

g. Remove electrical tape, connect electrical
wires, and secure installation hardware (figure 4-5).
Restore electrical power to helicopter.

h. Install air duct on starter-generator and tighten
clamp.

9 - 4 5 .  G E N E R A T O R  S H U N T .

9-46. Description — Generator Shunt. T h e
generator shunt (R3) is located on the equipment
shelf above the avionics compartment and providesa
small voltage drop, proportional to the current, to
operate the ammeter.

9-47. Inspection — Generator Shunt. Inspect
generator shun t  fo r  co r ros ion , scratches,
deformation, discoloration, or obvious damage.

9-48. Removal — Generator Shunt.

a. Place BAT switch in OFF position and ensure
battery is disconnected.

b.
seat,

c.
with

d.

Remove upholstered panel, located aft of rear
to gain access to generator shunt.

Disconnect electrical wiring and cover ends
tape (C137).

Remove mounting screws and washers and
remove shunt.

9-49. Installation — Generator Shunt.

a. Position shunt and install mounting hardware
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Figure 8-3. Instrument Panel (Typical) (Sheet 1 of 2) 
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Figure 8-3. Instrument PaneI (Typical) (Sheet 2) a

8-28



TM 55-1520-228-23-1

9-69. NONESSENTIAL BUS RELAY.

9-70. Description - Nonessential Bus Relay. The
nonessential bus relay (K2) is an electrically operated
switch between the main bus and the nonessential
bus and is controlled by either the generator fail relay
or the nonessential bus switch (S1).

9-71. Inspection - Nonessential Bus Relay.
Inspect relay for obvious damage, broken pins,
discoloration, security of mounting, etc.

9-72. Removal - Nonessential Bus Relay.

a. Place BAT switch in OFF position and ensure
battery is disconnected.

b. Remove bus bar from relays (K2,K3,andK12).

c. Disconnect wires from relay and identify and
tape ends with electrical tape (C137).

d. Remove mounting bolts and washers and
remove relay from shelf.

9-73. Installation - Nonessential Bus Relay.

a. Position relay on shelf and install attaching
bolts and washers.

b. Remove tape from wires and connect to proper
terminals.

c. Install bus bar on relays (K2, K3, and K1 2).

9-74. Troubleshooting
Relay. Refer to figure F-8.

9-75.  FUEL BOOST

- Nonessential Bus

PUMP SYSTEM.

9-76. Description - Fuel Boost Pump System.
The fuel boost pump system consists of one
electrically operated fuel boost pump (B1) submerged
in the fuel cell and accessible from the bottom of the
fuselage. The pump is energized from a circuit
breaker in the overhead console or FUEL BOOST
switch on instrument panel The boost pump can also
be activated through the fuel boost relay (K16) by
depressing the starter switch or through actuation
of the fuel pressure switch (S12). Refer to figures 9-1
and F-18.

9-77. Testing – Fuel Pump System.

a. Close FUEL BOOST PUMP circuit breaker or
FUEL BOOST switch. Check that fuel boost pump
operates.

b. Open FUEL BOOST PUMP circuit breaker or
FUEL BOOST switch. Check that fuel boost pump
stops operating.

9-78. Troubleshooting - Fuel Pump System.
Refer to table 9-3 and figure F-17 for troubleshooting
of the fuel boost pump system.

NOTE

Before using table 9-3, ensure all normal
o p e r a t i o n a l  c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 9-3, notify the next
higher level of maintenance.

9-79. Inspection - Fuel Boost Pump System.
Refer to paragraph 10-19 for inspection of the
fuel boost pump.

9-80. Removal - Fuel Boost Pump System.
Refer to paragraph 10-20 for removal of the fuel
boost pump.

9-81. Installation - Fuel Boost Pump. Refer to
paragraph 10-22 for installation of the fuel boost
pump.

9 - 8 2 .  G O V E R N O R C O N T R O L
SYSTEM.

9-83. Description - Governor Control System.
The governor control system allows pilot control
of the governor setting and consists of GOV CONT
5 ampere circuit breaker, a governor control switch
(S5), and a governor control actuator (B3). Refer to
figures 9-1 and F-9.

9-84. Testing - Governor Control System.

a. Ensure that GOV CONT circuit breaker is
closed. Press GOV RPM switch to INCR. Check that
governor control actuator retracts.

b. Press GOV RPM switch to DECR. Check
that linear actuator extends.

9-29
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Table 9-3. Troubleshooting —  F u e l  P u m p  S y s t e m

CONDITION
TEST OR INSPECTION

CORRECTIVE ACTION

1. Low pressure flow or no fuel flow to engine.

STEP 1. Check circuit breaker in overhead console for engagement.

Engage or replace circuit breaker if required.

STEP 2. Check continuity of wiring at boost pump connector.

Repair or replace wiring if continuity does not exist.

STEP 3. Check for low or no fuel boost pump output pressure.

Replace defective boost pump.

STEP 4. Check for clogged filter

Clean or replace filter element.

9-85. Troubleshooting — Governor Control
System. Refer to table 9-4 and figure F-9.

NOTE

Before using table 9-4, ensure all normal
operat ional c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 9-4, notify the next
higher level of maintenance.

9 - 8 6 .  G O V E R N O R  C O N T R O L  S W I T C H .

9-87. Description — Governor Control Switch.
The governor control switch (S5), located in the pilot
collective switch hex, is a double-pole, double-throw,
spring-loaded, momentary contact switch that
enables the pilot to increase or decrease the governor
rpm actuator setting. With the switch in INCR
position, the circuit to the actuator motor is completed
and allows motor to move arm in one given direction.
With the switch in DECR position the polarily to the
actuator motor is reversed, allowing the actuator arm
to move in the opposite direction. When the switch is
in rest position, circuit is de-energized. Refer to
figure F-9.

9-88. Inspection — Governor Control Switch.
Refer to paragraph 9-128.
9-89. Removal — Governor Control Switch.
Refer to paragraph 9-117.

9-30 Change 5

9-90. Installation — Governor Control Switch.
Refer to paragraph 9-130.

9 - 9 1 .  G O V E R N O R  C O N T R O L  L I N E A R
A C T U A T O R .

The instructions contained in par. 9-91
through 9-105 are applicable to P/N 206-
062-721-1 (vendor P/N 65A120) only. No
repairs are authorized on P/N 206-062-
721-11 (vendor P/N 7185-1).

9-92. Description — Governor Control Linear
Actuator. The governor control linear actuator
(B3, figure 9-1 and 9-8) is located on the forward
side of the engine and is a motor-actuated device
operated by the governor switch
collective stick to allow engine
be varied over a normal range.

NOTE

Refer to paragraphs 4-113,

(S5) on the pilot
output speed to

4-114, and
4-115 for inspection, removal, and
installation procedures for the governor
control linear actuator.

* u.S.  GOVERNMENT  PRINTING OFFICE:  1990 - 754-046/21007
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Table 8-11.  Altimeter Scale Error

ALTITUDE TOLERANCE
(Feet) (Feet)

0 ±70
500 ±70

1,000 ±70
2,000 ±70
3,000 ±70
5,000 ±100

10,000 ±130
15,000 ±140

8-181. Removal - Altimeters.  Refer to paragraph 8-5.

8-182. Repair - Altimeters.  Refer to paragraph 8-6.

8-183. Installation - Altimeters.  Refer to paragraph 8-
7.

8-183.1. Radar Altimeter with Voice Warning
(After compliance with MWO 1- 1520-228-50-52).

8-183.2. Description.  After radar altimeter set AN/
APR-209(V) with voice warning is installed, the pilot is
provided with an instrument panel mounted indicator of
absolute clearance above the ground.  Refer to TM 11-
1520-228-20-1 for description, installation and
maintenance of the system components.

8-184. VERTICAL SPEED INDICATOR.

8-185. Description - Vertical Speed Indicator (VSI).
The VSI instrument is connected to the pitot static air
system and incorporates a mechanism that provides
instantaneous indications.  It is actuated by the rate of
atmospheric pressure change and provides an
anticipated indication of speed of ascent or descent in
feet per minute.  Refer to figure 8-1 for location.

8-186.  Cleaning - Vertical Speed Indicator.  Refer to
paragraph 8-3.

8-187.  Inspection - Vertical Speed Indicator.  Refer to
paragraph 8-4.

8-188.  Functional Check - Vertical Speed Indicator.
Check the vertical speed indicator using pitot-static
system tester.  Refer to paragraph 8-155.

8-189. Troubleshooting - Vertical Speed Indicator.
Use table 8-12 and perform necessary checks to isolate
trouble.

NOTE

Before using table 8-12, be sure to
perform all normal operational
checks.  If a  malfunction  exists
which is not listed in table 8-12, notify
the next higher level of maintenance.

8-190. Removal - Vertical Speed Indicator.  Refer to
paragraph 8-5.

8-191. Repair - Vertical Speed Indicator.  Refer to
paragraph 8-6.

8-192. Installation - Vertical Speed Indicator.  Refer
to paragraph 8-7.

8-193. TURN AND SLIP INDICATOR   A .

8-194. Description - Turn and Slip Indicator.  The
turn and slip indicator is controlled by an electrically
actuated gyro.  This instrument has a needle (turn
indicator and a ball (slip indicator).  Although needle and
ball are combined in one instrument and are normally
read and interpreted together each has its own specific
function and operates independently of the other.  The
ball indicates when helicopter is in directional balance,
either in a turn or in straight and level flight.  If helicopter
is yawing or slipping, ball will be off center.  The needle
indicates in which direction and at what rate helicopter is
turning.  Refer to figure F-4 for wiring diagram.

8-195. Cleaning - Turn and Slip Indicator.  Refer to
paragraph 8-3.

8-196. Inspection - Turn and Slip Indicator.  Refer to
paragraph 8-4.

8-197. Troubleshooting - Turn and Slip Indicator.
Use table 8-14 and perform necessary checks to isolate
trouble.

NOTE

Before using table 8-14, ensure all
normal operational checks have been
performed.  If a malfunction exists
which is not listed in table 814, notify
the next higher level of maintenance.
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Table 8-12.  Troubleshooting - Vertical Speed Indicator (VSI)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Pointer fails to respond.

STEP 1.  Check for obstruction in line.  Refer to paragraph 8-151.

Drain moisture and/or clean obstruction from static line.  Refer to paragraph 8-150.

STEP 2.  Check for defective indicator.  Refer to paragraphs 8-4 and 8-155.

Replace indicator.  Refer to paragraph 8-7.

2. Pointer indicates incorrectly.

STEP 1.  Check for leak in static line.  Refer to paragraph 8-151.

Repair or replace line.  Refer to paragraph 8-153.

STEP 2.  Tap face of indicator lightly while adjusting and return pointer to zero by turning adjustment knob.

STEP 3.  Check for plugged static vent.

Clean static vent.  Refer to paragraph 8-165.

STEP 3.  Check for defective instrument.

Replace instrument.

Table 8-13.  Vertical Speed Indicator Tolerance
Scale Accuracy

Standard Altitude Check Rate Tolerance
Check Interval Ascent or Descent Scale Error

(Feet) (FPM) (FPM)

2000 To 2500 500 ±100

2000 To 3000 1000 ±200

2000 To 4000 2000 ±300

2000 To 5000 3000 t300

15,000 To 17,000 2000 ±300
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Table 8-14. Troubleshooting — Turn end Slip Indicator q

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Pointer remains centered, either constantly or intermittently.

STEP 1. Check for sticky gyro.

Replace indicator. Refer to paragraph 8-7.

STEP 2. Check for electrical power to indicator. Refer to paragraph 8-198.

Ensure proper circuitry connections and replace faulty wiring. Refer to figure F-4.

2. Ball too sensitive.

STEP 1. Check if dampening fluid has leaked out.

Replace indicator. Refer to paragraph 8-7.

8-198. Testing - Turn and Slip Indicator.

a. Determine that power is connected
helicopter.

to

b. Determine that TURN & BANK IND circuit
breaker is depressed (closed).

c. Check that the indicator gyro is running.

8-199. Removal - Turn and Slip Indicator. Refer
to paragraph 8-5.

8-200. Repair or Replacement — Turn and Slip
Indicator. Refer to paragraph 8-6.

8-201. Installation - Turn and Slip Indicator.
Refer to paragraph 8-7.

8-202. ATTITUDE INDICATOR q .

8-203. Description - Attitude Indicator. The
attitude indicator displays rate of turn of the
helicopter relative to the earth. The indicator is self-
contained and requires connection through a 1/2
ampere circuit breaker (GYRO HORIZ) 115 Vac bus.
Refer to figure F-4.

8-204. Cleaning - Attitude Indicator. Refer to
paragraph 8-3.

8-205. Inspection - Attitude Indicator. Refer to
paragraph 8-4.

8-206. Testing - Attitude Indicator.

a. Determine that power is connected to
helicopter.

b. Position helicopter circuit controls as follows:

(1) Position inverter switch to INV.

(2) Depress (close) the GYRO HORIZ circuit
breaker.

c. Observe that within 3 minutes, the indicator
OFF flag disappears.

d. Cage the gyro by pulling out, then releasing
PULL TO ERECT knob. Check that the display erects
properly and remains stable in both pitch and roll.
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NOTE

When caging the gyro, PULL TO ERECT
knob must be pulled sraight out without
turning. If turned, knob may lock in the
out position. Gyro will not cage until
knob has been released and returned to
its normal position.

e. Rotate pitch trim knob (at lower center of
indicator). Check that trim indicator moves up; and
then down, or moves down and then UP.

f. Return trim knob to zero trim. Check that
display remains stable in both pitch and roll.

g. Open GYRO HORIZ circuit breaker. Check that
the OFF flag appears and that gyro decreases in speed
and stops after several minutes.

h. Return inverter switch to the OFF position.

8-207. Troubleshooting - Attitude Indicator.
Use table 8-15 and perform necessary checks to
isolate trouble

NOTE

Before using table 8-15, ensure all
normal operational checks have been
performed. If a malfunction exists which
is not listed on table 8-15, notify the next
higher level of maintenance.

Table 8-15. Troubleshooting - Attitude Indicator

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Indicator does not operate.

STEP 1. Check for AC power failure (INST INVERTER light illuminated).

Check wiring, plug, circuit breakers, and inverter switch. Repair or replace faulty component
or wiring as necessary.

2. Indicator does not indicate within ±1 degree.

STEP 1. Check for defective indicator. Refer to paragraphs 8-4 and 8-206.

Replace indicator. Refer to paragraph 8-7.

STEP 2. Check for loose plug at indicator

Make proper plug installation at indicator.

STEP 3. Check for faulty wiring.

Check system circuit and wiring. Repair or replace faulty component or wiring as necessary.
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8-208 Removal — Attitude Indicator. Remove atti-
tude indicator from instrument panel in accordance with
paragraph 8-5.

8-209. Repair or Replacement — Attitude Indicator.
Repair the indicator in accordance with paragraph 8-6.

8-210. Installation— Attitude Indicator. Install the
indicator in the instrument panel in accordance with
paragraph 8-7.

8-211. ATTITUDE/TURN AND SLIP
INDICATOR

8-212. Description — Attitude/Turn and Slip Indica-
tor. The attitude/turn and slip indicator has a self-con-
tained vertical gyro and displays flight attitude of the
helicopter in relation to the horizon. The display can be
adjusted for trim in level flight by means of pitch trim
and roll trim knobs on the front of the indicator. The
indicator rate-of-turn pointer indicates the direction and
rate of turn that the helicopter is turning. It is controlled
by electrical signals derived from a directional gyro
(part of compass system). The ball indicates when the
helicopter is in directional balance, either in a turn or in
straight and level flight. If the helicopter is yawing or
slipping, bail will be off center. Refer to figure F-24 for
wiring diagram and figure 8-3 for indicator location. The
indicator receives 28 Vdc power when the ATTD TURN
and ATTD HRZN circuit breakers are depressed. the
indicator receives 115 Vac reference power when the
GYRO CMPS circuit breaker is depressed.

8-213. Cleaning — Attitude/Turn and Slip Indicator.
Refer to paragraph 8-3.

8-214. Inspection — Attitude/Turn and Slip Indica-
tor. Refer to paragraph 8-4.

8-215. Testing — Attitude/Turn and Slip Indicator.

a. Energize inverter, close ATTD TURN, ATTD HRZN
and GYRO CMPS circuit breakers. Indicator ATT flag
will disappear within 3-1/2 minutes.

b. Attitude display will erect properly (within one de-
gree) and remain stable in both pitch and roll. Rate-of-
turn pointer will be approximately centered. Ball will be
centered if helicopter is level.

c. Rotate pitch trim knob in lower left corner of indi-
cator to full clockwise position. Miniature airplane will
move upward to indicate a 10 degree climb.

d. Rotate pitch trim knob to full counterclockwise
position. Miniature airplane will move downward to indi-
cate a 10 degree dive.

e. Return trim knob to zero trim. Display will remain
stable in both pitch and roll.

f. Momentarily depress the fast erect knob in lower
right corner of indicator. The fast erect mode of opera-
tion is automatically maintained, 1.000 (±0.250) minute.
The ATT flag will appear while system is in fast erect
mode and disappear when automatic time cycle has
elapsed, 1.000 (±0.250) minute.

g. Open ATTD TURN, ATTD HRZN and GYRO
CMPS circuit breakers. ATT flag will appear, gyros
speed will decrease and stop after several minutes.
Rate-of-turn pointer will be biased out of view.

8-216. Troubleshooting — Attitude/Turn and Slip In-
dicator. Use table 8-16 and perform necessary checks
to isolate trouble.

NOTE

Before using table 8-16, ensure all normal
operational checks have been performed.
If a malfunction exists which is not listed
in table 8-16, notify the next higher level
of maintenance.
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Table 8-16. Troubleshooting - Attitude/Turn and Slip Indicator q

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Attitude indicator inoperative. Turn end slip function properly.

STEP 1. Open or defective ATTD-TURN HRZN circuit breaker.

Close or replace circuit breaker.

STEP 2. Check for faulty wiring.

Check system circuit and wiring. Repair or replace faulty wiring as necessary,

STEP 3. Check for defective indicator.

Replace indicator. Refer to paragraphs 8-217 and 8-219.

2. Ball is too sensitive

STEP 1. Determine if dampening fluid has leaked out of indicator.

Replace indicator. Refer to paragraphs 8-217 and 8-219.

8-217. Removal - Attitude/Turn and Slip 8-219. Installation - Attitude/Turn and Slip
Indicator. Refer to paragraph 8-5. Indicator. Refer to paragraph 8-7.

8-218. Repair or Replacement - Attitude/Turn
and Slip Indicator. Refer to paragraph 8-6.

SECTION Ill. NAVIGATION INSTRUMENTS

8 - 2 2 0 .  M A G N E T I C C O M P A S S 8-223. Inspection - Magnetic Compass
(STANDBY). (Standby) Refer to paragraph 8-4.

8-224. Compensation (Swinging) - Magnetic
8-221. Description - Magnetic Compass Compass (Standby). Refer to TM 55-1500-204-
(Standby). The magnetic compass is a standard, 2 5 / 1
nonstabilized, magnetic type instrument mounted on
a support which is attached to the forward cabin, right 8-225. Repair - Magnetic Compass (Standby).
side. The compass
compass correction
the compass.

8-222. Cleaning
(Standby). Refer to

8-36

is used in conjunction with a
card that is located adjacent to

- Magnetic Compass
paragraph 8-3.

Replace compass if found to be defective.

8-226. Installation - Magnetic Compass
(Standby). Refer to paragraph 8-7.

8-227. Troubleshooting - Magnetic Compass
(Standby). Refer to TM 55-1 500-204-25/1.
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8-228. Global Positioning System (GPS) (After
compliance with MWO 1-1520-228-50-53).

8-228.1. Description - Global Positioning System
(GPS).  After GPS is installed, the pilot is provided a six-
channel dual-frequency receiver module with a Precise
Positioning Service (PPS) capability.  Refer to TM 11-
1520-228-20,-1 for description, installation and
maintenance of the system components.
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SECTION IV.  MISCELLANEOUS INSTRUMENTS

8-229. Description-Miscellaneous  Instruments.  The
miscellaneous instruments included fuel quantity indicating
system, free air temperature gage, clock, and dc ammeter.

NOTE
A transmission oil pressure indicating system
Is installed on OH-58C helicopters.  C

8-230. Fuel Quantity Indicating System.

8-231. Description-Fuel Quantity Indicating System.
This fuel gaging system is designed specifically to measure
mass or weight of fuel in the helicopter fuel cell.  The
operation of the system is based on the principle that the
capacitance of a capacitor in an electrical circuit is
determined by the dielectric constant of the insulating
medium between capacitor plates.  When the fuel cell is
empty, air is the insulating medium and when there is fuel in
the cell, fuel is the insulating medium.  The tank unit
assembly (Z5) acts as a variable capacitor in the circuit.
The capacitance of the tank unit will vary in direct
proportion to the mass of fuel in the tank.  The tank unit is a
flange mounted unit with system electronics housed in the
flanged head.  The indicator (part of instrument cluster) is
milliamp meter which receives a rectified dc signal in
proportion to the level sensed by the tank unit.  The signal
is generated by a small transistorized oscillator which
applies the unbalance signal in the bridge and applies a
signal to a bridge circuit.  A sensitive amplifier amplifies it to
a stage of rectification to allow adaptation to a calibrated
milliamp meter.  Refer to Figure F-6  A   or Figure F-26  C  .

8-232. Test and Adjustment Fuel Quantity Indicating
System.

Premaintenance Requirements for
Testing Fuel Quantity System

Condition Requirements
Model OH-58A/OH-58C
Part No.  or Serial No. All
Special Tools None
Test Equipment None
Support Equipment None
Minimum Personnel Three
Required
Consumable Material (C95) (C1 119)
Special Environmental None
Conditions

a.  Adjustment (on helicopter)

Refer to TM 1-1500-204-23-3 for safety precautions
when servicing fuel system.

CAUTION
Calibration must be accomplished with an
external power supply.  If an expedited
calibration must be accomplished with battery
power, calibration must be repeated within 30
days using external power.  Aircraft remains on
a Red (dash) status until this procedure is
completed using external power.

NOTE
The most accurate method of adjustment, after
system is installed on the helicopter, is with a
known quantity of fuel In the cell.  The
minimum readjustment requirement after
replacement of fuel quantity Indicator or lower
transmitter Is resetting the empty adjustment.
A complete adjustment must be accomplished
after replacement of upper tank transmitter
(signal conditioner).

(1) Completely drain fuel tank.  Refer to para 1-7.
(1a) Level helicopter, refer to para 1-45.

(2) Apply external power, refer to paragraph 1-46.
Verify system voltage is 28 * 0.5 volts.

(3)  Ensure that OH-58A  instrument cluster or OH-
58C fuel quantity circuit breaker is in (ON) position.

(4) Observe that the "20 MIN FUEL" caution light is
on.  DO NOT fly helicopter if low fuel "20 MIN FUEL"
caution system is not working.

NOTE
In the following steps, fuel must be added in
accurately measured quantities from a
calibrated container.  DO NOT rely on the fuel
truck meter.

(5) If tank is completely dry (new tank, sump
removed, or similar condition), add a measured quantity of
0.2 gallons of fuel to tank.  NOTE:  This fuel is the
undrainable fuel allowance.  If tank was drained using a
sump pump, DO NOT add this fuel.

(6) Add a measured quantity of 1.2 gallons of fuel
to tank.  NOTE:  : This fuel with undrainable fuel is the
unusable fuel allowance (total of 1.4 gallons unusable).

(7) Turn "E" adjustment screw on upper fuel transmitter
clockwise until cockpit gage reads above zero, turn
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adjustment screw counterclockwise until pointer goes
downscale to zero. Lightly tap cockpit gage during ad-
justment.

(8) Begin fueling helicopter and observe that “20 MIN
FUEL” caution light goes out when a measured total (in-
cluding amount added in paragraph 6) of 12.5 ± 2.5 gal-
Ions have been loaded. NOTE: Remaining fuel may be
added using standard gravity fueling method. Refer to
paragraph 1-5c.

(9) Continue fueling helicopter to spillover. Observe
total quantity of fuel added is 71.5 gallons. If measured
quantity is not within ± 2.5 gallons, check for errors in
measurement system or defects such as swelling (ac-
tivation) of fuel cell. If necessary repeat entire proce-
dures using calibrated containers to measure fuel added.

(10) Turn "F" adjustment screw on upper fuel trans-
mitter until cockpit gage reads 450 pounds. lightly tap
cockpit gage during adjustment.

(11) Disconnect external power.
(12) The following is an acceptable method of setting

the high level on the fuel gage when 450 pounds is not
acceptable; such as when JP-5/JP-8 is used.

(a) Complete entire process as stated previously. If
system cannot be adjusted to read 450 pounds there is
a problem, most likely a defective upper transmitter. 

(b) Determine actual fuel density with a hydrometer.
(c) Calculate the weight of a full tank by multiplying

density times 70.3 (70.3 gallons is usable fuel).
NOTE

Fuel gage marks are in 50 pound intervals.
It is not possible to establish precedures read-
ings at smaller Increments, however It Is
acceptable to estimate to the nearest 12.5.
(d) Set fuel gage to calculated value using "F" ad-

justment screw. Lightly tap cockpit gage during adjust-
ment.

b. Deleted.
8-233. Fuel Quantity Indicator.
8-234. Discretion - Fuel Quantity Indicator. The fuel
quantity indicator receives inputs from fuel transmitted
and indicates fuel quantity in total pounds.
8-235. CIeaning - Fuel Quantity Indicator. Refer to
paragraph 8-3.
8-236. Inspection - Fuel Quantity Indicator. Refer to
paragraph 8-4
8-237. Troubleshooting - Fuel Quantity Indicator.
Use table 8-17 and perform necessary checks to isolate
trouble.

NOTE

Before using table 8-17 ensure all normal
operational checks have been performed.
If a malfunction exists which is not listed In
table 8-17, notify next higher level of main-
tenance.
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Table 8-17. Troubleshooting - Fuel Quantity Indicator.

CONDITION

TEST OR INSPECT

CORRECTIVE ACTION

1. Indicator reads low.

STEP 1. System out of adjustment. Refer to paragraph 8-232.

Perform adjustment procedures. Refer to paragraph 8-232.

Step 2. Tank unit has low capacitance.

Change tank unit. Refer to paragraph 8-232.

Step 3. Indicator movement defective. Refer to paragraphs 8-4 and 8-232.

Replace Indicator. Refer to paragraph 8-7.

STEP 4. Signal conditioner defective. Refer to paragraph 8-232.

Replace tank unit. Refer to paragraph 8-241 and Chapter 10 as applicable.

2. Indicator reads high.

STEP 1. Systen out of adjustment.

Perform adjustment procedures. Refer to paragraph 8-232.

STEP 2. Tank unit has high capacitance.

Change tank unit. Refer to paragraph 8-241 and Chapter 10 as applicable.

STEP 3. Indicator movement defective.

Replace indicator, Refer to paragraph 8-7.

STEP 4. Signal conditioner defective. Refer to paragraph 8-232.

Replace tank unit. Refer to paragraph 8-241 and Chapter 10 as applicable.

Step 5. Tank unit shorted.

Replace tank unit. Refer to paragraph 8-241 and Chapter 10 as applicable.
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Table 8-17. Troubleshooting - Fuel Quantity Indicator (Continued)

CONDITION

TEST OR INSPECT

CORRECTIVE ACTIONS

3. Indicator remains at one point on scale.

STEP 1. No power.

Check Input and output of power supply.

STEP 2. Defective indicator. Refer to paragraphs 8-4 and 8-232.

Replace Indicator. Refer to paragraph 8-7.

STEP 3. Coaxial lead grounded.

Check wiring and repair of replace as necessary.

4. Indicator remains at zero or below.

Open wiring.

Check wiring.
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8-238. Removal - Fuel quantity Indicator. Refer (2) Lower transmitter (20), and disconnect
to paragraph 8-5. electrical wiring interconnecting upper and lower

transmitters.
8-239. Repair - Fuel Quantity Indicator. Refer to
paragraph 8-6. (3) Remove lower transmitter (20) and gasket

(19).
8-240. Installation - Fuel Quantity Indicator.
Refer to paragraph 8-7. 8-246. Repair or Replacement - Fuel Quantity Trans-

8-241. FUEL QUANTITY TRANSMlTTER.
mitters. Replace transmitters not meeting testing/adjust-
ment requirements of paragraph 8-232.

8-242. Description - Fuel Quantity Transmitter.
Two fuel transmitters, upper (60, figure 10-1 ) and lower
(20) are installed in fuel cell. These measure fuel quantity
and are electrically interconnected by jumper wires inside
the fuel cell.

8-243. Testing - Fuel Quantity Transmitters. The
transmitters are tested in the overall system. Refer to
paragraph 8-232.

8-244. Troubleshooting - Fuel Quantity Transmitters.
Refer to table 8-17.

Fuel tank must be defueled, Refer to
paragraph 1-7.

8-245. Removal - Fuel Quantity Transmitters.

a. Remove upper transmitter as follows:

(1) Disconnect electrical connector,

(2) Remove five screws (66, figure 10-1) and
washers (65),

(3) Remove retainer (64) and seal (63).

(4) Lift transmitter (60), remove clamp, bolt,
and washer (68) and disconnect electrical wiring
interconnecting upper and lower transmitters.

(5) Remove transmitter (60) and gasket (62)

b. Remove lower transmitter as follows:

(1) Remove six bolts (22) and washers (21),

8-247. Installation - Fuel Quantity Transmitters.

a. Install upper transmitter as follows:

(1) Place gasket (62, figure 10-1) on transmitter
(60), install clamp (68) and connect electrical wiring
interconnecting upper and lower transmitters.

(2) Position transmitter (60) through seat back
sheIf into fuel cell with connector facing aft.

(3) Place seal (63) and retainer (64) on
transmitter and install five screws (66) and washers
(65). Torque screws 30 TO 40 INCH-POUNDS,

(4) Connect electrical connector.

b. Install lower transmitter as follows:

(1) Place gasket (19) on transmitter (20) and
connect electrical wiring interconnecting upper and
lower transmitters.

(2) Place transmitter (20) through sump plate
and install with six bolts (22) and washers (21).

8-248. PRESSURE SWITCH.

8-249.  Description - Pressure Switch. Pressure
switch (67, figure 10-1) is installed in fuel tine fitting (8) at
top of tank, This switch lights the FUEL BOOST light in
the cockpit when the boost pump malfunctions or any
loss of pressure is evident.

8-250. Inspection - Pressure Switch.

a. Inspect electrical terminal for damage and
leakage.
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b. Inspect switch for evidence of leakage and
thread condition.

8-251. Removal - Pressure Switch.

a. Remove access plate (12, figure 2-1) on out-
side skin above filler cap (11). Working through access
opening, disconnect electrical wire from pressure
switch (67, figure 10-1).

b. Cut Iockwire and remove switch (67).

8-252. Repair or Replacement - Pressure
Switch. Replace switch not meeting inspection
requirements.

8-253. Installation - Pressure Switch.

a. Install new packing on switch (67) and screw
into adapter.

b. Operational check fuel boost pump and pres-
sure switch. Refer to paragraph 9-149.b.

c. Connect electrical lead.

d.  LockWire (C95) switch and apply sealant
(C129) to access plate (12, figure 2-1) and install
access plate.

8-254. FREE AIR TEMPERATURE INDICATOR
(THERMOMETER).

8-255. Description - Free Air Temperature
Indicator (Thermometer). The thermometer is
mounted in the upper center of the cabin bubble. The
thermometer provides the means for measuring the
outside free air temperature.

8-256. Cleaning - Free Air Temperature
Indicator (Thermometer). Refer to paragraph 8-3.

8-257. Inspection - Free Air Temperature
Indicator (Thermometer). Refer to paragraph 8-4.

8-258. Testing - Free Air Temperature Indicator
(Thermometer). To test the thermometer, refer to
TM 1-1500-204-23.

8-259. Removal - Free Air Temperature Indicator
(Thermometer).

a. Unscrew and remove sunshield, dished
washer, and one case washer from outer end of
thermometer.

TM 55-1520-228-23-1

b. Remove thermometer and other case washer
from inside of windshield.

8-260. Repair or Replacement - Free Air Temper-
ature Indicator (Thermometer). Replace the
thermometer if it does not meet performance require-
ments.

8-261. Installation - Free Air Temperature
Indicator (Thermometer).

a. Place a rubber case washer over probe of
thermometer with flat side of washer next to case.
Insert probe through mounting hole from inside wind-
shield.

b. Place another rubber case washer, flat side
out, on thermometer probe outside windshield. Seal
washer shoulders in mounting hole. Install dished
washer, with outside edge curving toward windshield.
Position thermometer scale correctly before tighten-
ing.

c. Place sunshield over thermometer probe and
tighten securely.

8-262. CLOCK.

8-263. Description - Clock. The clock, in instru-
ment panel, has a sweep-second pointer and a minute
totalizer hand to indicate elapsed time. The control
knob on case stops pointers when pressed and returns
pointers when pressed again.

8-264.

8-265.
8-4.

8-266.

8-267.
8-7.

8-268.

8-269.

Cleaning - Clock. Refer to paragraph 8-3

Inspection - Clock. Refer to paragraph

Removal - Clock. Refer to paragraph 8-5

Installation - Clock. Refer to paragraph

DC AMMETER.

Description - DC Ammeter. The DC
ammeter mounted in the instrument cluster, measures
and indicates the output of the generator in amperes

8-270. Cleaning - DC Ammeter. Refer to para
graph 8-3.
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8-271. Inspection - DC Ammeter. Refer to NOTE
paragraph 8-4.

Before using table 8-18, ensure all
8-272. Troubleshooting - DC Ammeter. Use normal operational checks have been
table 8-18 and perform necessary checks to isolate performed. If a malfunction exists which
trouble. is not listed in table 8-18, notify the next

higher level of maintenance,

Table 8-18. Troubleshooting — DC Ammeter

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. No reading or erratic reading.

STEP 1. Defective generator. Refer to paragraph 9-22,

Replace genarator. Refer to paragraph 9-42.

STEP 2. Open or short circuit in ammeter,

Replace ammeter. Refer to paragraph 8-7.

STEP 3. Dirty or worn mechanism in ammeter.

Replace ammeter, Refer to paragraph 8-7.

STEP 4. Voltage regulator faulty. Refer to paragraph 9-52.

Replace voltage regulator. Refer to paragraph 9-57,

STEP 5. Open or defective circuit breakers (located in aft electrical compartment).

Check and replace circuit breakers as required.

8-273. Removal - DC Ammeter. Refer to 8-276 .  FUEL FILTER PRESSURE
paragraph 8-5. SWITCH.

Refer to paragraph 9-164.
8-274. Repair or Replacement - DC Ammeter.
Refer to paragraph 8-6. 8 - 2 7 7 . T R A N S M I S S I O N O I L

PRESSURE SWITCH.
8-275. Installation - DC Ammeter. Refer to
paragraph 8-7. Refer to paragraphs 9-169 and 6-277.
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8-278. TRANSMISSION OIL PRESSURE
INDICATING SYSTEM ❑ .

8-279. Description — Transmission Oil Pressure
Indicating System. The transmission oil pressure indi-
cating system consists of the transmission oil pressure
indicator, the transmission oil pressure transmitter, and
interconnecting wiring. Refer to figure F-33.

8-280. Testing — Transmission Oil Pressure Indi-
cating System.

a. Disconnect fluid pressure line from transmission
oil pressure port.

b. Disconnect freewheeling oil pressure line from
cross fitting at oil pressure transmitter. Cap or plug
openings.

c. Connect a pressure gage (0 — 100 psi) MPI or
equivalent (T6) to the input line on the transmission oil
pressure transmitter.

d. Close XMSN OIL PRESS circuit breaker.

e. Apply pressure gradually until applied pressure is
70 psi.

f. Transmission oil pressure indicator shall indicate
70 (red line) (±5) psi.

8-281. Troubleshooting — Transmission Oil Pres-
sure Indicating System. Troubleshoot the system in
accordance with table 8-19.

NOTE

Before using table 8-19, ensure all normal
operational checks have been performed.
If a malfunction exists which is not listed
in table 8-19, notify the next higher level
of maintenance.

Table 8-19. Troubleshooting — Transmission Oil Pressure Indicating System

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Pressure indicator is reading low.

STEP 1. Check for kinked or obstructed pressure line.

Replace or clean obstructed line. Refer to paragraph 8-4.

2. Pressure indicator is inaccurate or sticking.

STEP 1. Determine if indicator is defective.

Replace indicator if defective. Refer to paragraphs 8-288 and 8-290.

3. Pressure indicator has sluggish action.

STEP 1. Check for sludge in pressure line.

Bleed pressure line. Refer to paragraph 8-4.
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Table 8-19. Troubleshooting - Transmission Oil Pressure Indicating System q (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

4. Pressure indicator is inoperative.

STEP 1. Perform continuity check of circuits.

Repair or replace electrical wires.

STEP 2. Determine if indicator is defective.

Replace indicator if defective. Refer to paragraphs 8-288 and 8-290.

STEP 3. Determine if transmitter is defective.

Replace transmitter if defective. Refer to paragraphs 8-297 and 8-299.

5. Pressure indicator shows fluctuating pressure.

STEP 1. Check for loose electrical connections and determine if indicator is clamped too tight.

Tighten electrical connections or readjust clamp.

STEP 2. Determine if incorrect restictor is installed in system.

Install correct restrictor.

8 - 2 8 2 .  T R A N S M I S S I O N O I L
PRESSURE INDICATOR q .

8-283. Description - Transmission Oil Pressure
Indicator. The transmission oil pressure indicator,
located on the instrument panel,  indicates
transmission oil pressure in psi. The indicator
receives electrical signals from the transmitter equal
to the oil pressure.

8-284. Cleaning - Transmission Oil Pressure
Indicator. Refer to paragraph 8-3.

8-285. Inspection - Transmission Oil Pressure
Indicator. Refer to paragraph 8-4.

8-286. Testing - Transmission Oil Pressure
Indicator. Refer to paragraph 8-280.

8-287. Troubleshooting - Transmission Oil
Pressure Indicator. Refer to paragraph 8-281.

8-288. Removal - Transmission Oil Pressure
Indicator. Refer to paragraph 8-5.

8-289. Repair or Replacement - Transmission
Oil Pressure Indicator. Refer to paragraph 8-6.

8-290. Installation - Transmission Oil Pressure
Indicator. Refer to paragraph 8-7.

8 - 2 9 1 . T R A N S M I S S I O N O I L
PRESSURE       TRANSMITTER

8-292. Description - Transmission Oil Pressure
Transmitter. The
transmitter, located

transmission oil pressure
on the cabin roof deck, is
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attached to the cross containing the low pressure oil
switch.

8-293. Cleaning - Transmission Oil Pressure
Transmitter.

a. Remove moisture and loose dirt with a clean,
soft cloth.

Drycleaning solvent is flammable and
fumes are toxic. Provide adequate
ventilation. Do not use near a flame.

b. Remove oil, grease, fungus, and ground-in dirt
with a clean, lint-free cloth dampened with
drycleaning solvent (C62).

c. Remove dirt from electrical connector with a
bristle brush (C31).

8-294. Inspection - Transmission Oil Pressure
Transmitter.

a. Inspect transmitter for cracks, secure and
proper mounting, and proper operation.

b. Inspect oil line and fitting connection for leaks
and proper installation.

c. Inspect electrical connector for damaged or
bent pins and cracked inserts.

8-295. Testing - Transmission Oil Pressure
Transmitter. Refer to paragraph 8-280.

8-296. Troubleshooting - Transmission Oil
Pressure Transmitter. Refer to paragraph 8-281.

8-297. Removal - Transmission Oil Pressure
Transmitter.

a. Disconnect electrical connector and place
protective covers over connectors.

b. Disconnect transmission oil pressure line and
place protective cover over oil line.

c. Remove Iockwire and mounting screws
securing oil pressure transmitter in mounting
bracket.

d. Lift transmitter from mounting bracket.

8-298. Repair or Replacement - Transmission
Oil Pressure Transmitter.

a. Repair damaged electrical connector.

b. Tighten loose oil line or fitting connection.

c. Replace defective or damaged oil line or fitting.

d. Replace transmitter if cracked or damaged.

e. Reinstall improperly mounted pressure
transmitter.

8-299. Installation - Transmission Oil Pressure
Transmitter.

a. Remove protective cover from oil pressure line.

b. Place new preformed packing on transmission
oil pressure line. Torque transmitter 40 T0 65 lNCH-
POUNDS.

c. Secure transmitter to cabin roof with bracket
mounting screw and Iockwire.

d. Remove protective cover
and connect to transmitter.

from electrical plug
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9-1.

9-2.

CHAPTER 9

ELECTRICAL SYSTEM

ELECTRICAL SYSTEM. identification are contained in TM 55-1520-
228-10.

General.

a. Power loading charts and detailed system wiring
diagrams are contained in Appendix F. Maintenance
activities shall request assistance for electrical system
repairs in accordance with the maintenance allocation
chart, Appendix B.

b. Refer to figure 9-1 for electrical equipment loca-
tions, figures F-4 through F-39 for systems diagrams,
table F-1 for equipment listing and table F-2 for connec-
tor replacement chart.

NOTE

Illustrations pertaining to circuit break-
ers, control panel arrangement and face

When performing operational checks, ex-
ternal power set to 28Vdc (±0.5) volt will
be utilized whenever possible. The bat-
tery is an emergency power source only.
Perform operational checks to make cer-
tain that circuits are free of possible po-
tential malfunction when equipment is re-
placed or airframe wiring is repaired or
replaced. Words, cycles or hertz, are used
to designate frequency. Either word has
the same meaning. The abbreviation cps
carries the same meaning as Hz.

Electrical connectors are to be Iockwired
in accordance with TM 55-1500-323-24.

SECTION I. DIRECT CURRENT POWER DISTRIBUTION SYSTEM

9-3. DIRECT CURRENT POWER
DISTRIBUTION SYSTEM.

9-4. General — Direct Current Power Distribution
System. The OH-58 series helicopter is equipped with
a 28-volt direct current dual-bus (essential and nones-
sential) system supplied by a starter-generator and
battery. Major components of the dc power system
include battery, starter-generator, voltage regulator, re-
lays, switches, and circuit breakers. All circuits in the
electrical system are single wire with common ground
return. The negative terminals of the starter-generator
and the battery are grounded to the helicopter struc-
ture. In the event of generator failure, the battery will
furnish power to the essential bus. Power to the nones-
sential bus will be automatically disconnected. The non-
essential bus relay may be manually reactivated.

For maintenance of the direct current dis-
tribution system refer to applicable in-
structions for each component.

9-5. EXTERNAL POWER SYSTEM.

9-6. Description — External Power System. Dur-
ing ground operations, external power may be con-
nected to the systems through an external power re-
ceptacle (J16) located on helicopter fuselage, lower
right side of avionics compartment. No special action or
switching is necessary to connect external power. If the
external power connections are of correct polarity, the
external power relay (k1), mounted on the forward bulk-
head of the avionics compartment closes automatically
and connects the ground unit to the main power cables
serving the direct current bus in the avionics compart-
ment. Refer to figures 9-1 and F-8.
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Figure 9-1.
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Figure 9-1.
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Figure 9-1.
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Figure 9-1. Equipment Location (Sheet 10) E
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9-7.

Battery switch will be in OFF position
prior to connecting external power
source.

Testing - External Power
connecting external power for the
wiring for correct polarity and
external power receptacle (J16).

NOTE

System. Before
first time, check
terminations at

Ensure GEN and BUS reset circuit
breaker is open.

a. Apply 28 Vdc reverse polarity between the
small pin on external power receptacle (J16) and
ground. Check that external power relay (K1) does not
close. Remove 28 Vdc reverse polarity.

b. Connect an external 28 Vdc power source to
external power receptacle. Energize the power
source. Measure voltage on main dc bus in the
overhead console. Check that bus voltage is within
one volt of the external power source voltage.

c. Place NON-ESS BUS switch (S81) to MAN.
Check that no voltage is present on the nonessential
dc bus (located in the overhead console).

d. Ensure that GEN & BUS RESET circuit breaker
is closed. Check that voltage on the nonessential dc
bus is within one volt of external power source
voltage.

e. Place NON-ESS BUS switch to NORM. Check
that voltage on nonessential dc bus is within one volt
of external power source voltage.

f. De-energize external power source. Check that
there is no voltage on the essential dc bus.

9-8. Troubleshooting - External Power System.
Refer to table 9-1 and figure F-8.

NOTE

Before using table 9-1, ensure all normal
o p e r a t i o n a l  c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 9-1, notify the next
higher level of maintenance.

9-9. EXTERNAL POWER RECEPTACLE.

9-10. Description - External Power Receptacle.
The external power receptacle (J16) is a polarized 
receptacle used as contact point for external power
plug-in.

9-11. Inspection - External Power Receptacle.
Inspect the external power receptacle for the
following:

a. Contact corrosion

b. Faulty insulation

c. Broken wires

d. Faulty contacts.

9-12. Removal - External Power Receptacle.

a. Place the BAT switch to OFF and ensure battery
is disconnected.

b. Remove attachment screws and extract
receptacle enough to gain access to power cables.

c.  Disconnect power cables and wrap terminals
with electrical tape (C137).

9-13. Installation - External Power Receptacle.

a. Remove tape from wire ends and connect
cables to receptacle.

b. Position receptacle in helicopter and install
attachment screws.

9-14. EXTERNAL POWER RELAY.

9-15. Description - External Power Relay. The
external power relay (K1) is an electrically operated
switch between the external power receptacle and
essential bus. It is controlled through the small
positive pin from the external power source which
energizes the circuit to the activating coil of the relay
only when the external applied voltage is of proper
polarity.

9-16. Inspection - External Power Relay. Inspect
the external power relay for the following:

a. Broken pins

9-12
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Table 9-1. Troubleshooting - External Power System

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Lack of power when external power plug is inserted into J16.

STEP 1. Ensure connectors at attachment points to APU are installed correctly.

If installed correctly, reverse polarity in plug.

STEP 2. Ensure external power relay (K1) is operative.

If inoperative, replace relay (K1).

STEP 3. Check voltage output relay (K1)

If below 28 (±0.5) Vdc, increase output or obtain APU with correct output.

2. External power relay (K1) is energized with reverse polarity applied to EXT PWR receptacle.

STEP 1. Check for condition of diode (CR7).

Replace defective diode.

STEP 2. Check wiring for condition, security, and continuity.

Replace defective wiring.

b. Discoloration d. Remove attachment bolts and lift relay free
from compartment.

c. Any obvious damage.
9-18. Installation - External Power Relay.

9-17. Removal - External Power Relay,
a. Position relay and install mounting hardware.

a. Place BAT switch to OFF. Remove external
power and ensure battery is disconnected.

b. Remove attaching hardware and remove bus
bar.

c. Disconnect wires from relay and tape ends
using electrical tape (C137).

b. Remove tape and connect relay wires.

c. Install and secure bus bar.

9-19. Troubleshooting - External Power Relay.
Refer to table 9-1 for troubleshooting of external
power relay (K1).

9-13
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9-20. BATTERY AND GENERATOR SYSTEM

9-21. Description Battery and Generator System.  The
battery (BT1) furnishes power through relay (K6) when the
generator is inoperative.    During normal operation, the
generator portion of the STARTERGENERATOR (G1)
furnishes power at a regulated voltage for all dc electrical
components on the helicopter.  The battery is capable of
supplying electrical power for four consecutive engine starts
with 30 second elapsed time  between  starting cycles.    In
the event the starter-generator fails, the battery supplies all
loads essential to flight.   The starter generator, which is
self-excited, normally switches onto the main power cables
after the engine start procedure when the generator voltage
exceeds the voltage on the bus by 0.30 to 0.42 volt.  The
line control relay (K12) connects generator power to the
bus.  The voltage regulator (VR1) operates the line control
relay, regulates generator voltage, and provides protection
against over-voltage (Figure 9-1 and F-8).  generator
current flowing through the shunt resistor (R3) allows the
ammeter to indicate the amps  being used by the operating
circuits.   The generator fail relay (K11) controls operation
of nonessential bus relay (K2) and the generator caution
light

9-22. Testing Battery and Generator System.

a.  Operational Check Battery Circuits.  Ensure that
battery quick disconnect is connected to the battery.  Place
BAT switch to BAT position, Turn on electrical device
operating from essential bus to determine if battery power is
available at the essential bus.

b.  Operational Check General Circuitry.  With
engine at operating rpm, turn on generator switch and note
indication on ammeter.  Add load such as landing light
and/or Inverter.

c.  Operational Check Electrical Circuitry.
Disconnect wires with P19C8 and P19D8 from positive
terminal B on the starter-generator and connect them to the
positive lead of external power source.  Take care to isolate
connection from helicopter structure.  Connect negative
lead of external power source to negative terminal E on the
starter-generator.  Place a jumper wire from terminal D to
terminal E on the starter-generator.  Disconnect wire
P24A16 from starter-generator and take care to isolate wire
from aircraft structure.  Do not energize power source until
specified in the following procedure.

NOTE

The following test shall be performed with the
helicopter battery installed or an external 24 to
28 Vdc power source connected at the battery
connector.

(1) Ensure that CAUTION PNL LTS circuit breaker
is closed.  Place BAT switch to BAT.  Check that DC
GENERATOR caution light is illuminated.

(2) Ensure that GEN FIELD circuit breaker is
closed.  Place the NON-ESS switch to NORM.  Energize
external power source and adjust to 28 (+1) Vdc.  Place
GEN/RESET switch to RESET and then go to GEN.  Check
that the DC GENERATOR caution light is extinguished and
that voltage on the essential and nonessential dc buses
within one volt of external power source voltage.

(3) Ensure that LOADMETER circuit breaker is
closed.  Momentarily turn on a load such as the landing
lights.  Check that the helicopter ammeter reads upscale.

(4) Open GEN FIELD circuit breaker.  Check that
nonessential bus voltage is zero, that essential bus voltage
is within one volt of battery voltage, and that the DC
GENERATOR caution light is illuminated.

(5) Ensure that GEN FIELD circuit breaker is
closed.  Check that the results described in step (2) are
obtained.

(6) Place BAT switch to OFF.  Connect the
voltmeter to the main dc bus (located on aft electrical shelf
over the fuel cell).  While monitoring the voltmeter, slowly
decrease external power source voltage until voltage
indication suddenly drops to zero.  Connect the voltmeter to
terminal A1 (generator side) on the line control relay K12.
Check that the voltage indication is 18 (+1.8) Vdc and that
the DC GENERATOR caution light Is illuminated.

CAUTION
DO NOT exceed 33 volts.  Damage to
equipment may occur.

(7) Reconnect the voltmeter to the main dc bus.
While monitoring the voltmeter, slowly increase external
power source voltage until voltage indication
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suddenly deflect upscale.  Check that voltage indication
is 24 (+2.4) Vdc and that the DC GENERATOR caution
is extinguished.

CAUTION

DO NOT exceed 33 volts.  Damage to
equipment may occur.

(8) While monitoring the voltmeter, slowly
increase external power source voltage until voltage
indication suddenly drops to zero.  Connect the voltmeter
to terminal A1 on line control relay.  Check that the
voltage indication is 32 (1l) Vdc and that the DC
GENERATOR caution light is illuminated.

(9) Place BAT switch to BAT.  Place the GEN/
RESET switch to RESET and the GEN.  Check that the
DC GENERATOR caution light remains illuminated (no
voltage on the main dc bus).

(10) Decrease external power source voltage to
approximately 28 volts.  Place the GEN/RESET  switch
to RESET and the to GEN.  Check the DC GENERATOR

caution light is extinguished and the external power
source voltage is present on the main dc bus.

(11) Place BAT switch to OFF and de-energize
the external power source.  Disconnect wires P19C8 and
P19D8 from the positive lead of external power source
and connect them to positive terminal B on the starter-
generator.  Disconnect negative lead of external power
source from negative terminal E on the starter-generator.
Remove jumper wire from terminal D and E on the
starter-generator.  Check that connections are properly
mated, tight, and secure.  Secure wire P24A16 to starter-
generator.

9-23. Troubleshooting Battery and Generator.
Refer to Table 9-2.

NOTE
Before using Table 9-2, ensure all normal
operational checks have been performed.  If a
malfunction exists which is not listed in Table
9-2, notify the next high level of maintenance.

Table 9-2.  Troubleshooting - Battery and Generator

CONDITION

TEST OR INSPECTION
CORRECTIVE ACTION

1. BATTERY (BT1) WILL NOT HOLD A CHARGE.
Step 1. Check for excessive battery demand.

Use external power source, when possible, and check battery after operations completed.

Step 2. Check generator output voltage.

Adjust if necessary to maintain battery charge.

Step 3. Check battery for dead or unbalanced cells or broken partitions.

Replace battery.

Step 4. Check for broken wiring, short circuits, or grounded wire.

Repair or replace wiring.
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Table 9-2. Troubleshooting - Battery and Generator (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

2. Short battery life in service or excessive loss of electrolyte

STEP 1. Check for electrolyte level below plate

Replace battery.

STEP 2. Terminals corroded

Clean terminals and connectors with fiber brush, rinse with clean water, and wipe dry.

STEP 3. Check for proper maintenance of battery and correct servicing (cells overfilled)

Replace battery. Check generator output and adjust if necessary.

3. Reverse voltage from battery to bus.

STEP 1. Check leads at battery plug.

Connect leads properly.

STEP 2. Battery charged in reverse direction

Replace battery.

4. Battery toggle switch actuation fails to turn on power.

STEP 1. Check battery and connections.

Connect battery or if connected, check battery voltage at terminals. Replace battery if
not charged.

STEP 2. Check for burned or corroded contacts or open coil

Replace battery relay.

STEP 3. Check battery switch and circuitry

Repair or replace defective switch or wiring,

5. Starter-generator produces voltage but ammeter does not register.

STEP 1. Check ammeter circuit breakers, wiring, etc.

Repair or replace defective component or wiring of ammeter circuitry.
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Table 9-2. Troubleshooting - Battery and Generator (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

6. No voltage output from starter-generator.

STEP 1. Check generator switch in overhead console for 24 (±2.4 volts) at output terminal.

STEP 2. Check voltage regulator for continuity between terminals and residual

Replace faulty regulator.

STEP 3. Check generator Wiring continuity and field winding for open circuit.

Replete generator or repair wiring.

STEP 4. Check for sheared shaft or burned armature.

Replace starter-generator.

STEP 5. Check for shorted field winding or armature.

Replace generator.

STEP 6. Visually check brushes for binding or excessive wear.

magnetism.

Replace worn brushes, or if binding in holder, remove, dean, and reset brushes.

STEP 7. Check for dirty, pitted, or rough commutator.

If dirty - clean. If rough or pitted - replete starter-generator.

7. Movement of regulator adjustment does not alter voltage
rapidly, or voltage varies excessively with changes in engine

STEP 1. Check voltage regulator and circuitry.

Repair or replace faulty regulator.

within normal range, ammeter fluctuates
speed or electrical load.
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9-24. BATTERY.

Use an acetic acid solution to neutralize
any spillage of the alkaline. Do not use
a sodium bicarbonate (baking soda)
solution.

9-25. Description - Battery.

a. The battery installation consists of a vented 24
volt 13 ampere hour nickel-cadmium battery (BT1)
located in the avionics compartment (figure 9-1). This
battery uses an alkaline electrolyte.

b. Batteries may be checked during normal heli-
copter operations as follows: A fully charged battery
can be determined only by moving the BAT switch from
BAT to OFF and observing the effect on the generator
ammeter. If the change in indication is less than 5.00
amperes the battery is fully charged.

nect.

Do not open battery compartment and
attempt to remove overheated battery.
In no case should C02 fire extinguisher
be used to cool overheated battery and
or to displace battery gases trapped
within battery compartment.

The electrolyte used in nickel-cadmium
batteries contains potassium hydrox-
ide (KOH), which is a caustic chemical
agent. Serious and deep burns of body
tissue will result if the electrolyte comes
in contact with the eyes or any part of
the body. Use rubber gloves, rubber
apron, and protective eye covering
when handling the battery. If accidental
contact with the electrolyte is made, use
ONLY clean water and immediately
(seconds count) flush contaminated
areas. Continue flushing with large
quantities of clean water. Seek medical
attention immediately. Before removing
or installing the battery, ensure that the
battery switch is off and the battery has
cooled down If overheated. Removal or
installation of the battery connector
while battery is under load may result in

explosion, electrical arcing and
possible severe burns to personnel.
Take every possible step to keep the
nickel/cadmium battery as far away as
possible from the lead-acid type of
battery. Do not use the same tools and
materials (screwdrivers, wrenches,
gloves, apron, etc.) for both types of
batteries. Anything associated with the
lead-acid battery, even the air, must
never come in contact with the nickel-
cadmium battery or its electrolyte. Even
a trace of sulfuric acid fumes from a
lead-acid battery may result in damage
to the nickel-cadmium battery. If
sulfuric acid has been Inadvertently
mixed with the electrolyte In the battery,
the upper areas of the cells will appear
greenish in color. In such cases, the
battery must be replaced.

9-26. Inspection - Battery.

a.      Check for loose connections at battery discon- 

b.    In cases where the battery fluid has spilled or
corroded the battery floor, take the foIlowing action.

(1) Inspect the two battery vent tubes to make
certain that they are not clogged or contaminated on
the inside with battery fluid residue.

(2) To repair or replace damaged floor area
refer to paragraph 2-237.

(3) Inspect the battery vent tubes to see that 
they project outside the helicopter approximately one
inch and the scarf on the forward tube faces directly
forward and the scarf on the aft tube faces directly aft. 

c. Check for damage to individual cell cases (dis-
tortion due to overcharge, cracks, or leaks).

d. Check connectors and terminals for corrosion.

e. Inspect condition of pressure relief portion of
vent cap.
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9-27. Inspection Battery Quick-Disconnect.
Disengage battery cable from battery receptacle and
inspect cable connector for:

a.  Evidence of corrosion or pitting of helix.

b.  Excess free-play in handwheel-worm assembly.

c.  Evidence of arcing or burn marks on helix.

CAUTION

To avoid damage to cable connector, work-aid
Inspection gage used below must be inserted
and withdrawn In a straight line.

d.  Insert 0.385 inch diameter end of inspection
gage (fabricate locally per figure 9-7) into each helix to a
depth of 0.437 inches.  Fit shall be snug with a force to
remove greater than one pound.

e.  Insert 0.370 inch diameter end of inspection
gage into each helix to a depth of 0.437 inches.  Fit shall be
snug with a force to remove greater than one pound.

f.  Replace cable quick-disconnect connector if
discrepancies are noted during above inspection.

9-28. Cleaning Battery.

a.  Remove battery and clean in accordance with
TM 11-6140-203-14-2.

b.  Clean area around battery in accordance with
TM · 1-1500-344-23 with battery removed.

c.  Saturate battery tray felt pad in a 3% solution of
boric acid and water (if battery tray and felt pad is installed).

9-29. Remove Battery.

a.  Check that BAT switch is OFF, and external power is not
applied.  Open compartment door.

b.  Remove battery quick-disconnect by turning
knob counterclockwise.

c.  Disconnect two vent tubes from battery case.

d.  Remove mounting bolts and washers, lift battery
and tray from compartment.

e.  Close compartment door.

9-30. Repair Battery.  (Refer   to   TM 11-6140-203-14-
2).  Battery and tray must be removed from helicopter to
service or repair.

9-31.  Installation Battery and Tray (figure 9-2).

a.  Check to ensure that BAT switch is OFF and
external power is not applied.  Open compartment door.

CAUTION

Battery floor threaded inserts may be stripped
out If torque Is exceeded on battery case to
floor attaching bolts.  Ensure bolts do not
bottom out on floor Inserts.  Add washers as
required.

b.  Place battery and tray assembly on a shelf
aligned for connections.  Install bolts and washers. Torque
20 TO 25 inch-pound, then coat bolts with sealing
compound (C131).

c.  Connect two vent tubes to battery case and
tighten damps.  Scarf on forward vent tube must face
forward.  Scarf on aft vent tube must face aft.

d.  Seal battery case rubber adapter to vent tube
with adhesive (C7).

e.  Insert cable connector in battery receptacle and
secure by turning knob clockwise.

f.  Adjustment of voltage regulator is required after
installation of replacement battery.  Refer to TM 11-6140-
203-14-2.
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Figure 9-2. Battery and Tray installation
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9-31.1. Installation of Increased Capacity
Battery. (22 AMP)

a. Remove avionics equipment, as required, to
provide a free work area at battery location. Discon-
nect and remove existing battery, hold down hardware
and battery tray and insulator, (if installed).

b. Protect any remaining exposed equipment in
the work area. Cover all electrical connectors with
plastic film and tape or appropriate caps to prevent
retry of metal chips, paint, etc.

c. Thoroughly clean battery deck area and repair
any damage or corrosion.

d. Remove ADF antenna located below aft elec-
tronics compartment to provide access to the lower
face of the battery deck.

Use caution when drilling holes
through avionics compartment floor
skin to avoid damage to amplifier lo-
cated under compartment deck.

e. Layout and drill holes through upper and lower
of avionics compartment floor to the dimensions and
locations shown in Figure 9-2.1, sheet 2.

f. Crush back honeycomb core of floor panel to
dimensions shown in Figure 9-2.1, sheet 2, for each
individual insert and plug and sleeve location.

g. Mix a sufficient quantity of adhesive (C-12). Fill
each cavity with adhesive and install inserts, sleeves
and plugs, as shown in Figure 9-2.1, sheet 2, in accor-
dance With TM 1-1500-204-23.

h. Thoroughly clean and vacuum all metal chips
and debris from avionics compartment. Apply one coat
of epoxy primer (C116), followed by two coats of
lacquer (C-88), to the battery deck area.

i. Fabricate the two tube assemblies (7) and (8),
Figure 9-2.1, sheet 1, to dimensions shown in Figure
D-122. Clean the connecting surfaces of the adapters
(5) and tubes (6), Figure 9-2.1, sheet 1, with acetone
or methyl ethyl keytone and bond with adhesive (C-7)
after installation of battery.

TM  55-1520-228-23-1

j. Install tiedown rod assemblies (4) into tiedown
blocks (3) Figure 9-2.1, sheet 1.

k. If desired, to insulate battery from avionics
compartment floor, make insulator 11.75 inches by
9.65 inches, (0.020 thickness), from insulator sheet,
MIL-P-15037. Position insulator inside retention
blocks (2) and tiedown blocks (3) Figure 9-2.1, sheet
1.

l. Reinstall ADF antenna

m. Check to ensure that BAT switch is OFF and
that external power is not applied. Install battery and
utilizing existing cable connector, secure cable con-
nector to the battery by turning knob clockwise.

n. Tighten tiedown rod wing nuts and secure with
Iockwire (C96).

o. Connect the two vent tube assemblies (7)
Figure 9-2.1, sheet 1, to battety ease and tighten
clamps. Send adapters (5) and tubes (6) per step i.

p. Functionally test electrical system. Adjustment
of voltage regulator is required after installation of
replacement battery. Refer to TM 11-6140-203-14-2.

q. Make weight and balance changes for installa-
tion of 22 AMP battery on appropriate forms.

9-32.

9-33.

BATTERY RELAY.

Description - Battery Relay. The battery
relay (K6) located on foward bulkhead of avionics
compartment is an electrically operated switch
controlling battery power to essential BUS.
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Figure 9-2.1 Alternate Battery Installation (Sheet 1 of 2)
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Figure 9-2.1.  Alternate Battery Installation (Sheet 2 of 2)
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9-34. Inspection — Battery Relay. Inspect the bat-
tery relay for the following:

a. Contact corrosion

b. Faulty insulation

b. Remove brush cover. Check brush cover for dents,
loose or bent pins, broken spring, or damaged insula-
tion.

c. Inspect for oil, dirt, or other foreign material that
has entered the unit. Remove material with a vacuum
cleaner only.

c. Broken wires

d. Faulty contacts.
CAUTION

9-35. Removal — Battery Relay.

a. Set BAT switch in the OFF position and ensure
battery is disconnected.

b. Remove attaching hardware and remove bus bar
from relay.

c. Disconnect wires from relay and tape ends using
electrical tape (C137).

d. Remove attachment screws and lift relay free.

9-36. Installation — Battery Relay.

a. Position relay and install attaching screws.

b. Remove protective tape and connect wire to relay.

c. Position bus bar on relay and secure with attach-
ing hardware.

Do not use compressed air for internal
cleaning of starter-generator.

The model 23022-20 series, spline shaft,
can get out of line with the centerline if
any force is applied to it upon removal
from the aircraft. This will cause a false
wobble indication when checking for
wobble. (This is not to be confused with
bending of the spline shaft which neces-
sitates shaft replacement.)

d. Rotate the splined shaft to check for fan rub, and/
or bearing condition. The shaft should rotate smoothly
and not exhibit any slop or wobble. Return defective
starter-generators to the repair/overhaul facility.

NOTE
d. Connect battery.

9-37. Troubleshooting — Battery Relay. Refer to
table 9-2 for troubleshooting.

9-38. STARTER-GENERATOR. (See figure 9-4).

9-39. Description - Starter-Generator. The starter-gen-
erator (G1) is located on the underside of the engine to
the right of the helicopter center line. This unit is used to
start the engine, charge the battery and supply power for
the operation of dc equipment. Refer to figure 9-1.

9-40. Cleaning — Starter-Generator. Clean exterior
of unit with a clean cloth moistened in naphtha (C22)
and wipe dry.

9-41. Inspection — Starter-Generator.

a. Check for warped or cracked terminal board or
terminal damage.

Do not confuse shaft slop or wobble with
an out-of-round dampener plate.

e. Inspect commutator for a smooth bright appear-
ance with a light filming.

f. Inspect drive splines for minimum diameter of 0.729
-inch over two 0.096 -inch diameter pins.

g. Inspect upper and lower brushes (4 total).

(1) Brush leads must be flexible and have a bright
appearance.

(2) Brushes must have more than 1/4 life remain-
ing (figure 9-3).

(3) Brushes must be properly seated. (A 100%
set in direction of rotation and a minimum 75% axially is
mandatory.)
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Figure 9-3. Starter-Generator Brush Wear

CAUTION

Ensure that brush leads are secure and
do not rub or hang on brush holder. If
brushes pass inspection they must be
returned to their exact original position in
the starter-generator.

h. Reinstall brush band cover and attaching screws.
If any of the brushes will require replacement before
next scheduled overhaul or inspection, remove for re-
pair. Refer to paragraphs 9-42,9-43, and 9-44.

9-42. Removal - Starter-Generator.

CAUTION

It is mandatory that the starter-generator
be supported by whatever means neces-
sary whenever the clamp is loosened or
until the clamp has been installed and
properly torqued (45 TO 55 lNCH-
POUNDS). Unit must never be allowed to
support its own weight through drive
spline engagement. If this precaution is
not observed, damage to the shaft will
result, causing premature failure of the
shear section.

a. Disconnect all electrical power from helicopter.
Disconnect electrical connectors from starter-genera-
tor. Protect ends of wires with electrical tape (C137).

b. Loosen clamp and remove air duct from starter-
generator.

c. Loosen nut which secures clamp (6, figure 9-4),
and with starter-generator (7) held flush to the adapter
(5) pad, unlatch clamp (6).

d. Remove clamp (6) and slide starter-generator (7)
straight aft from adapter (5) until splined male driveshaft
is free of splined female shaft in engine.

NOTE

Do not rotate splined shaft unnecessar-
ily.

e. Lower starter-generator to deck of helicopter.

f. Remove adapter (5), if necessary, as follows:

(1) Remove four nuts (8) and four washers (9)
attaching adapter (5) to engine.

(2) Remove adapter (5) and gasket (4) from
mounting studs.

9-43. Repair - Starter-Generator. (AVIM)

a. Remove fan cover assembly (17, figure 9-5) by
removing four screws (18).

b. Remove screws (10) and remove brushes (9).

c. Remove locknut (16) and fan (15).

d. Remove screws (6) and washer (7, 8, and 2).
Remove commutator and bell (1) from stator and hous-
ing assembly.

e. Clean commutator with a clean, lint-free cloth
moistened in denatured alcohol (C59). Inspect to the
following limits:

(1) 2.030 minimum outside diameter.

(2) Bars under cut to 0.040 inch maximum wide
by 0.032 inch deep.
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Figure 9-4. Starter-Generator and Tachometer Generator Mounting Pads.

9-23



TM 55-1520-228-23-1

Figure 9-5. Starter-Generator

NOTE

New brushes must be properly seated on
the commutator surface. Failure to do so
can result in excessive sparking, which
causes burning and pitting of the
commutator.

f. Preliminary brush seating

(1) Place a strip of sandpaper (C124) or finer,
slightly wider than the combined width of the two
brush halves, around the commutator with the sand
side outward. Cut the sandpaper to 1/8-inch less
than the commutator circumference. Secure one end
of the sandpaper strip to the commutator surface with
masking tape, so that the taped end will lead in the
direction of rotation, and the other end will remain
loose.

(2) Position commutator and bell (1) on stator
and housing assembly (14). Secure with screws (6)
and washers (7, 8, and 2).

(3) Install brushes (9) and screws (10).

(4) With brushes seated against sandpaper,
carefully rotate the armature by hand in the normal
direction of rotation until a full seat is obtained on
each brush.

(5) Remove the sandpaper and blow away
carbon dust with dry, compressed air.

(6) Install fan (15) and locknut (16).

(7) Install cover assembly (17) and four screws
(18).
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g. Brush Run-In Equipment, The following
equipment is required for the brush run-in procedure:

(1) The 30-volt dc power source.

(2) A set of V-blocks, padded with sponge
rubber, to support the starter-generator.

(3) A s ing le -po le , s ingle-throw switch
capable of handling 300 amperes.

(4) A rheostat having a minimum rating of 10
ohms, 15 amperes.

(5) A tachometer of suitable range, or a
stroboscopic light for indicating starter-generator
speed.

(6) A resistor in the armature circuit having a
rating of 0.100 ohms, 200-500 amperes

NOTE

Instead of running the starter-generator
as a motor, brush run-in may be
accomplished by using a generator test

amperes load at 28-30 volts, and 8000
to 10,000 rpm. The instant-filming type
brushes that are used in this starter-
generator do not required prolonged
run-in to produce a satisfactory film on
commutator.

h. Brush Run-In Procedure. Refer to figure 9-6.

(1) Place the starter-generator on the V-blocks
for support and connect terminal E of the starter-
generator to the negative terminal of the dc power
source. Refer to figure 4-5 for identification of
terminals on the starter-generator.

(2) Connect terminal C to the positive terminal
of the dc supply in series through the resistor and
single-pole, single-throw switch.

(3) Connect terminal A to the switch through
the variable rheostat.

stand t-o drive the starter-generator, and end.
operate as a generator with 50-100

(4) Rotate the rheostat control to the minimum
resistance setting and close the switch. The
generator should start and run as a motor rotating in a
clockwise direction, as viewed from the commutator

Figure 9-6. Brush Run-in Diagram
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Figure 9-7.  Work and Inspection Gage

(5) Adjust rheostat until generator revolves at
approximately 5000 rpm.  Allow generator to operate until
brushes are seated a minimum of 100% in direction of
rotation and 90% in axial direction.

(6) Blow out all carbon dust with clean, dry,
compressed air.

9-44. Installation Start-Generator.

a.  Install adapter (5, Figure 9-4) if removed, and
gasket (4) on engine starter-generator pad (3) studs and
secure with four washers (9) and four nuts (8).

b.  Clean driveshaft splines and engine mating
splines thoroughly.  Apply a film of grease (C77) to the
splines.

NOTE

Grease (C158) can be used as an alternate to
lubricate shaft spline on starter-generator.

c.  Slide driveshaft splines into mating splines and
firmly support unit against adapters (5) pad.

NOTE

Prior to Installation of start-generator, rotate
splined shaft to check for fan rub and clearance
between fan and screen.

d.  With bolt unlatched, place clamp (6) on starter-
generator (7) and adapter (5).

e.  Latch bolt and tighten nut snugly on clamp.

f.  Tap damp in several places with a rubber mallet
to align and seat damp.  Repeat tapping with mallet and
torque nut to 45 TO 55 INCH-POUNDS.

g.  Remove electrical tape, connect electrical
wires, and secure installation hardware (Figure 4-5).
Restore electrical power to helicopter.

h.  Install air duct on starter-generator and tighten
damp.

i.  Voltage regulator check is required after
replacement of starter-generator.  Reference paragraph 9-
52.
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9-45. GENERATOR SHUNT.

9-46. Description - Generator Shunt. The
generator shunt (R3) is located on the equipment shelf
above the avionics compartment and provides a small
voltage drop, proportional to the current, to operate
the ammeter.

9-47.  Inspection - Generator Shunt. Inspect
generator shunt for corrosion, scatches, defamation,
discoloration, or obvious damage.

9-48. Removal - Generator Shunt.

a. Plain BAT switch in OFF position and ensure
battery is disconnected.

b. Remove upholstered panel, Iocated aft of rear
seat, to gain access to generator shunt.

c. Disconnect eletrical wiring and cover ends
with tape (C137).

d. Remove mounting screws and washers and
remove shunt.

9-49. Installation - Generator Shunt.

a. Position shunt and install mounting hardware.
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b.  Remove tape and connect wiring.

c.  Replace upholstered panel.

9-50. VOLTAGE REGULATOR.

9-51. Description Voltage Regulator

CAUTION

An improperly adjusted voltage regulator may
cause high battery temperature and thermal
runaway, resulting in battery destruction and
possible helicopter damage..

A static type voltage regulator (VR1) is located on the
equipment shelf above the avionics compartment and is
adjustable for 26.0 to 29.0 volt generator output by an
adjustment screw located on end of regulator adjacent to
connector.  The regulator is a component of the basic DC
power system and functions in conjunction with the other
components of the system to prevent the generator from
being connected to the line until operating voltage is
attained.  It prevents reverse current flow and holds the
generator connected to line unless voltage drops to a point
where continued operation would be detrimental to the
electrical equipment.  It also provides increased resistance
in the shunt field circuit to weaken the shunt field of the
starter-generator during start operation, and maintains
approximately 1.0 volt positive applied to generator terminal
A during start operation to maintain generator residual
magnetism.  C   IN An additional static type voltage
regulator (VR 2) is located on the equipment shelf above
the avionics compartment and is adjustable to a 6-volt
output by use of an adjusting screw located on the upper
surface.  The regulator is a component of the night vision
goggle system and functions to supply the system with a
consent voltage.  It protects against undercurrents and
overvoltage.

9-52. Adjustment Voltage Regulator (Installed).

a.  (VR1) Set multimeter to the appropriate scale to
measure 28 VDC.  Connect positive lead DC bus located
adjacent to voltage regulator by turning the adjustment
screw on the face clockwise to increase voltage and
counterclockwise to decrease voltage.  Set regulator as
follows:

NOTE
To measure voltage adjustment (VR1), place
positive lead of meter on essential bus terminal
of relay (K12).  Position negative lead on a TM
55-1520-228-23 ground terminal.  To preclude
frequent voltage regulator setting changes, the

ambient ground level temperature must be
considered as a mean (average) value.  For
example, if the voltage regulator is checked
during the month of December In the
northeastern United States and the ambient
temperature at that time of da y is 28°C (82°F), it
is doubtful If that temperature would be a mean
value, but rather a dail y high;  therefore,
maintenance personnel mus t consider  the
mean or average weekly ambient temperature
rathe r than the ambient temperature on a single
day.

(1) (VR 2) Set multimeter to the appropriate scale
to measure 28 VDC.  Connect the positive lead to pin W at
caution panel P-64 (figure F-34) and negative lead to
airframe ground.  Adjust voltage regulator by turning the
adjustment screw, on upper surface of regulator, clockwise
to increase voltage and counterclockwise to decrease
voltage.

(2) Electrical components normally depend upon a
constant voltage supply from the generator.  Generator
voltage output is controlled by the voltage regulator which
requires requires precision adjustments as follows: (a) Run
aircraft engine at normal RPM/percent.

(b) Battery switch in the normal on position and
generator on.

NOTE

Adjust each voltage regulator Independently
with other generator(s) turned off.

(c) Ensure that all communications, navigation and
instruments are on and all circuit breakers in.  This is to
provide a load for aircraft DC bus.

(d) Connect positive probe of a voltmeter (AN/
USM-451 or an equivalent with a DC voltage scale
accuracy of 1 percent) to any convenient point of battery/
essential bus and connect negative probe of voltmeter to a
convenient aircraft ground.  If a 1 percent voltmeter is not
available, an AN/USM-223 or equivalent multimeter may be
used; however, aircraft regulator should be readjusted
using a 1 percent accurate voltmeter at the earliest possible
time.

(e) Read and record voltage.

9-27 (f) Using table on next page, adjust voltage regulator
according to seasonal average high (ambient ground level)
temperature

:
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AMBIENT GROUND VOLTAGE
LEVEL REGULATOR

TEMPERATURE SETTING VOLTS

Winter: 0°C/32°F 28.5 (:0.2) volts (VR1)
6 (+0.2) volts (VR2)

Summer: 27°C 27.0 (+0.2) volts (VR1)
80°F or higher 6 (+0.2) volts (VR2)

Fall and Spring:
0°C/320F 28.0 (+0.2) volts (VR1)

TO
27°C/80°F 6 (±0.2) volts (VR2)

NOTE

On standby/auxiliary 28 volts DC electrical
system, adjust voltage regulators 1 volt lower
than normal.

(g) Reduce DC load by turning off equipment that
was turned on in step (c) above.  DC bus voltage should be
the same as in step (f) above.  If aircraft DC voltage varies
more than 0.5 volts between load and no load condition,
shut-in engine according to normal operating procedure and
replace regulator.

9-53. Inspection Voltage Regulator.

a.  Visually check voltage regulator for cracked
case.

b.  Inspect voltage regulator for damaged contact
pins.

c.  Check for secure mounting of voltage regulator.

9-54. Removal Voltage Regulator.

a.  Place BAT switch in OFF position and ensure
battery is disconnected.

b.  Disconnect electrical connector and protect with
cap or tape (C137).

c.  Remove four mounting screws and washers.

d.  Lift regulator from shelf.

9-55. Repair Voltage Regulator.  Replace with
serviceable like item and dispose of locally.

9-56. Installation Voltage Regulator.

a.  Position regulator and install four mounting
screws and washer.

b.  Remove cover and connect electrical connector
to regulator.

c.  After a new or different voltage regulator has
been installed; adjust voltage regulator.  Refer to paragraph
9-52.

9-57. UNE CONTROL RELAY (K12).

9-58.  Description Line Control Relay.  The line control
relay (K12), located on equipment shelf above the avionics
compartment, is a component of the basic DC power
system and functions in conjunction with the other power
system components.  Operation is controlled by the voltage
regulator to close or open the circuit between the generator
and the essential bus.

9-59.  Inspection Line Control Relay.  Visually inspect line
control relay for broken pins, discoloration, security of
mounting, and obvious damage.

9-60. Removal Line Control Relay.

a.  Place BAT switch in OFF position and ensure
battery is disconnected.

b.  Remove bus bar from relays (K2, K3, and K12).

c.  Disconnect wires and tape ends.

d.  Remove mounting screws and washers and lift
relay from shelf.

9-61. Installation Line Control Relay.

a.  Position relay on shelf and install mounting
hardware.

b.  Remove tape and connect wires.

c.  Install bus bar on relays (K2, K3, and K12).

9-62. Troubleshooting Line Control Relay.  Refer to
table 9-2 and figure F-8.
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9-63. GENERATOR FAIL RELAY.

9-64. Description Generator Fall Relay.  The (K11)
generator fail relay is located on the equipment shelf above
the avionics compartment.  Its coil is connected in parallel
with the coil of the line control relay and is supplied with
generator power from terminal H of the voltage regulator.
Its purpose is to control operation of the DC generator
caution light and nonessential bus relay when the
nonessential bus switch is in the NORM position.

9-65. Inspection Generator Fall Relay.  Inspect the
generator fail relay for obvious damage such as broken
pins, discoloration, security of mounting, etc.

9-66. Removal Generator Fall Relay.

a.  Place BAT switch in OFF position and ensure
battery is disconnected.

b.  Disconnect wires from relay, identify and tape
ends.

c.  Remove screws, spacers, and washers and
remove relay.

9-67. Installation Generator Fall Relay.

a.  Position relay on shelf and install spacers,
washers, and screws.

b.  Remove covers from wire ends and connect
wires to proper terminals.

9-68. Troubleshooting Generator Fall Relay.  Refer to
figure F-8.
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9-69. NONESSENTIAL BUS RELAY.

9-70. Description - Nonessential Bus Relay. The
nonessential bus relay (K2) is an electrically operated
switch between the main bus and the nonessential
bus and is controlled by either the generator fail relay
or the nonessential bus switch (S1).

9-71. Inspection - Nonessential Bus Relay.
Inspect relay for obvious damage, broken pins,
discoloration, security of mounting, etc.

9-72. Removal - Nonessential Bus Relay.

a. Place BAT switch in OFF position and ensure
battery is disconnected.

b. Remove bus bar from relays (K2,K3,and K12).

c.  Disconnect wires from relay and identify and
tape ends with electrical tape (C137).

d. Remove mounting bolts and washers and
remove relay from shelf.

9-73. Installation - Nonessential Bus Relay.

a. Position relay on shelf and install attaching
bolts and washers.

b. Remove tape from wires and connect to proper
terminals.

c. Install bus bar on relays (K2, K3, and K12).

9-74. Troubleshooting - Nonessential Bus
Relay. Refer to figure F-8.

9-75. FUEL BOOST PUMP SYSTEM.

9-76. Description - Fuel Boost Pump System.
The fuel boost pump system consists of one
electrically operated fuel boost pump (B1) submerged
in the fuel cell and accessible from the bottom of the
fuselage. The pump is energized from a circuit
breaker in the overhead console or FUEL BOOST
switch on instrument panel. The boost pump can also
be activated through the fuel boost relay (K16) by
depressing the starter switch or through actuation
of the fuel pressure switch (S12). Refer to figures 9-1
and F-18.

9-77. Testing - Fuel Pump System.

a. Close FUEL BOOST PUMP circuit breaker or
FUEL BOOST switch. Check that fuel boost pump
operates.

b. Open FUEL BOOST PUMP circuit breaker or
FUEL BOOST switch. Check that fuel boost pump
stops operating.

9-78. Troubleshooting - Fuel Pump System.
Refer to table 9-3 and figure F-17 for troubleshooting
of the fuel boost pump system.

NOTE

Before using teble 9-3, ensure all normal
operat ional c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 9-3, notify the next
higher level of maintenance.

9-79. Inspection - Fuel Boost Pump System.
Refer to paragraph 10-19 for inspection of the
fuel boost pump.

9-80. Removal - Fuel Boost Pump System.
Refer to paragraph 10-20 for removal of the fuel
boost pump.

9-81. Installation - Fuel Boost Pump. Refer to
paragraph 10-22 for installation of the fuel boost
pump.

9 - 8 2 .  G O V E R N O R C O N T R O L
SYSTEM.

9-83. Description - Governor Control System.
The governor control system allows pilot control
of the governor setting and consists of GOV CONT
5 ampere circuit breaker, a governor control switch
(S5), and a governor control actuator (63). Refer to
figures 9-1 and F-9.

9-84. Testing - Governor Control System.

a. Ensure that GOV CONT circuit breaker is
closed. Press GOV RPM switch to INCR. Check that
governor control actuator retracts.

b. Press GOV RPM switch to DECR. Check
that linear actuator extends.
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Table 9-3. Troubleshooting - Fuel Pump System

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Low pressure flow or no fuel flow to engine.

STEP 1. Check circuit breaker in overhead console for engagement

Engage or replace circuit breaker if required.

STEP 2. Check continuity of wiring at boost pump connector.

Repair or replace wiring if continuity does not exist.

STEP 3. Check for low or no fuel boost pump output pressure.

Replace defective boost pump.

STEP 4. Check for clogged filter

Clean or replace filter element.

9-85. Troubleshooting - Governor Control
System. Refer to table 9-4 and figure F-9.

NOTE

Before using table 9-4, ensure all normal
o p e r a t i o n a l  c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 9-4, notify the next
higher level of maintenance.

9-86. GOVERNOR CONTROL SWITCH.

9-87. Description - Governor Control Switch.
The governor control switch (S5), located in the pilot
collective switch box, is a double-pole, double-throw,
spring-loaded, momentary contact switch that
enables the pilot to increase or decrease the governor
rpm actuator setting, With the switch in INCR
position, the circuit to the actuator motor is completed
and allows motor to move arm in one given direction.
With the switch in DECR position the polarily to the
actuator motor is reversed, allowing the actuator arm
to move in the opposite direction. When the switch is
in rest position, circuit is de-energized. Refer to
figure F-9.

9-88. Inspection - Governor Control Switch.
Refer to paragraph 9-128.

9-89. Removal - Governor Control Switch,
Refer to paragraph 9-117,

9-90. Installation - Governor Control Switch.
Refer to paragraph 9-130.

9-91.  GOVERNOR CONTROL LINEAR
ACTUATOR.

9-92. Description - Governor Control Linear
Actuator. The governor control linear actuator
(B3, figure 9-1 and 9-8) is located on the forward
side of the engine and is a motor-actuated device
operated by the governor switch (S5) on the pilot
collective stick to allow engine output speed to
be varied over a normal range

NOTE

Refer to paragraphs 4-113, 4-114, and
4-115 for inspection, removal, and
installation procedures for the governor
control linear actuator.
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Table 9-4. Troubleshooting - Governor Control System

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Linear actuator fails to respond when governor RPM switch is positioned to INCR or DECR
positions.

STEP 1. Check for defective or open circuit breaker in overhead console.

Replace faulty circuit breaker.

STEP 2. Check for faulty wiring or corroded or burned switch contacts.

Repair or replace wiring or switch.

STEP 3. Check connections at actuator for correct hookup

Refer to figure F-9 for correct connection and correct faulty hookup.

STEP 4. Check condition of actuator.

Replace faulty actuator.

2. Actuator moves in opposite direction to selected position.

STEP 1. Check for leads connected to wrong terminals on actuator.

Refer to figure F-9 and connect correctly.

9-93. Disassembly - Governor Control Linear f. Unsolder filter (11) leads at motor (22).
Actuator. (AVIM) Refer to figure 9-8.

a. Remove screw (2, figure 9-8) and cover (1).

b. Remove nut (3), washer (4), and screws (5). Use a wrench to hold output shaft
assembly (56) during performance of

c. Remove nuts (6 and 7) and washers (8). following step to prevent damage to
Remove terminal board (9). actuator.

d. Remove sealing compound from joints and . g.  Loosen nut (13) and remove rod end bearing
grooves with a plastic or wooden scraper to free parts (12). Remove nut (13) from rod end bearing.
for disassembly.

h. Remove screws (15). Remove plate and
e. Slide cover and nut assembly (10) partially off bearing assembly (14).

actuator until leads of filter (11) prevent further
removal. Push filter (11) down until studs on top of i. Mounting plate assembly (16) and housing
filter are clear of cover and nut assembly. Remove group (61) are a matched assembly. Tag these parts
cover and nut assembly from actuator. for reassembly on the same actuator.
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1. Cover
2. Screw
3. Nut
4. Washer
5. Screw
6. Nut
7. Nut
8. Washer
9. Terminal Board

10. Cover and Nut Assembly
11. Filter
12. Rod End Bearing
13. Nut
14. Plate and Bearing Assembly
15. Screw
16. Mounting Plate Assembly
17. Screw
18. Gear and Shaft Assembly
19. Magnet
20. Screw
21. Washer
22. Motor
23. Screw
24. Resistor
25. Nut
26. Spacer
27. Gear
28. Thrust Washer
29. Ball Bearing
30. Shim
31. Shim

32. Shim
33. Pin
34. Plate and Gear Assembly
35. Cam Drive Washer
36. Screw
37. Drive Washer
38. Drive Washer
39. Packing
40. Gear and Bearing Assembly
41. Cam Drive Washer
42. Plate and Gear Assembly
43. Spacer
44. Pin
45. Gear
46. Shaft
47. Shim
48. Setscrew
49. Ball Retainer
50. Screw
51. Balls
52. Thrust Washer
53. Ball Bearing
54. Spurgear
55. Lead Screw Shaft
56. Output Shaft Assembly
57. Ring
58. Gear
59. Spacer
60. Spacer
61. Housing Grip
62. Bearing

206062-125-3

Figure 9-8. Governor Control Linear Actuator Assembly (Sheet 3)

j. Remove screws (17) and mounting plate
assembly (16).

k. Remove gear and shaft assembly (18).

l. Remove screws (20) and washers (21). Remove
permanent magnet (1 9).

m. Remove screws (23) and dc motor (22). Do not
disassemble motor. Resistor (24) is secured to
motor with epoxy resin. Do not remove resistor
unless it is found to be faulty during testing
procedure after overhaul of actuator.

n. Turn nut (25) counterclockwise until output
shaft assembly (56) stops in fully extended position.
Remove nut (25). Remove shims (30, 31, and 32) if
installed. Remove spacer (26), gear (27), thrust
washers (28), and ball bearing (29). Record number
and total thickness of shims for use during
reassembly. Discard thrust washers (28) and ball
bearing (29).

o. Remove shims (30, 31, and 32) from stop and
limit shaft assembly (33 through 46). Record number
and thickness of shims for use during assembly,

Shim (47) may be stuck to gear (45). This
shim will not clear gear (58) during
removal of shaft (46) and gear (45). Slide
shim (47) forward during removal of
shaft (46) and remove shim (47) after
shaft (46) is out. Turn shaft (46) so that
ends of pin (44) will not interfere with
gear (58) during removal of shaft (46).

p. Push on threaded end of shaft (46) and
carefully remove shaft and assembled parts (33
through 46) as a unit. Remove plate and gear
assembly (34). Do not remove pin (33) unless the pin
is damaged and requires replacing.
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q. Remove cam drive washers (35) and gear and
bearing assembly (40).

r. Remove screw (36) and drive washers (37 and
38). Discard packings (39).

s. Remove cam drive washers (41), plate and gear
assembly (42), and spacer (43). Do not remove pin (44)
unless gear (54) requires replacement.

t. Remove shim (47).

u. Remove setscrews (48), screws (50), and ball
retainers (49). Remove and discard balls (51).

v. Remove lead screw shaft (55) and output shaft
(56) as a unit. Remove and discard thrust washers (52).
Remove thrust ball bearing (53) and spurgear (54),
Remove lead screw shaft (55) from output shaft (56).
Discard thrust ball bearing (53).

w. Remove rings (57), gears (58), and spacers (59
and 60). Discard rings (57).

9-94. Inspection - Governor Control Linear Actua-
tor. (AVIM)

a. Inspect cover and nut assembly (10) visually for
breaks in chemical film coating and damaged threads.

b. Inspect rod and bearing (12) visually for damaged
threads. Visually inspect for cracks. If cracks are sus-
pected inspect using fluorescent penetrant method. in-
spect for wear on inside diameter. Replace bearing if
worn beyond 0.1915 inch diameter.

c. inspect plate and bearing assembly (14) visually
and manually for loose bearing. Visually inspect for
cracks, if cracks are suspected inspect using fluores-
cent penetrant method. Inspect inside diameter of bear-
ing for wear. Replace bearing if worn beyond 0.1900
inch diameter or if bearing is loose.

d. inspect mounting plate assembly (16) visually for
scored bearing face and for breaks in chemical coating.
Visually inspect for cracks in plate, if cracks are sus-
pected inspect using fluorescent penetrant method. in-
spect inside diameter for wear. Replace assembly if
bearing is worn beyond 0.0955 inch diameter.

e. Inspect gears (18, 27, 40, 42, 45, 54, and 56)
visually for broken and chipped teeth,

f. Inspect gear and shaft assembly (18) visually for
loose shaft and scored gear face. Check shaft for wear.
Replace assembly if shaft O.D. is less than 0.0936 inch.
Check large gear for square mounting on shaft. Re-
place assembly if the inboard face of the large gear is
not square with shaft within 0.005 inch true indicator
reading.

g. Inspect motor (22) visually and manually for loose
and defective leads on terminals. Turn rotor by hand
and check for free rotation. Check rotor for spring ac-
tion affecting end play. Check resistor (24) which is
mounted on motor. Check drivegear for broken and
chipped teeth.

h. Inspect shims (30, 31, 32, and 47) visually for
sharp bend, cracks, scoring, and wear.

i. inspect plate and gear assembly (34) visually for
scoring and for burrs on inboard face of plate. Check for
loose gear.

j. Inspect cam drive washers (35 and 41) visually for
scratches, wear, and scoring.

k. Inspect gear and bearing assembly (40) visually
and manually for the following defects:

(1) Scratches and scoring on bearing faces

(2) Loose bearing

(3) Bearing for wear on inside diameter. Replace
bearing if worn beyond 0.189 inch diameter.

l. Inspect shaft (46) visually for scratches, scoring,
evidence of wear, and for damaged threads. Replace
shaft if worn beyond 0.1873 inch diameter.

m. inspect ball retainers (49) visually for scratches,
scoring, dents, and distortion in groove. Place ball in
retainer groove and measure the width of the ball and
retainer together. Replace retainer if measurement is
less than 0.4230 inches.

n. Inspect spurgear (54) visually for scratches, scor-
ing, and evidence of wear on gear faces.

o. Inspect lead screw shaft (55) visually for damaged
threads.

p. Inspect output shaft assembly (56) visually for
scratches and scoring on outside diameter. Inspect for
damaged threads.
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q. Inspect gear (58) visually for scratches and
scoring on gear faces.

r. Inspect housing group (61) visually end
manually for the following defects:

(1)

(2)

(3)

(4)

(5)

Loose, bent, and broken pins.

Loose shafts.

Bearing surfaces for scratches and scoring.

Housing for breaks in chemical film coating.

Large bearing for wear on inside diameter.
Replace bearing if worn beyond 0.4875 inch I.D.

(6) Medium bearing for wear on inside
diameter. Replace if worn beyond 0.1891 inch I.D.

(7) Small bearing for wear on inside diameter.
Replace bearing if worn beyond 0.0955 inch I.D.

s. Inspect filter (11) for damaged threads. Test
filter for defective circuitry.

9-95. Cleaning - Govenor Control Linear
Actuator.

a. Clean all parts except electrical components,
housing (61), and plate assembly (16) with
drycleaning solvent (C62).

b. Clean  ex te r io r  su r faces  o f  e lec t r i ca l
components with a clean, lint-free cloth dampened
with drycleaning solvent (C62).

c. Mounting plate assembly (16) and housing
have oil impregnated bearings. Clean these
assemblies with a clean, lint-free cloth dampened
with drycleaning solvent (C62).

d. After cleaning, dry parts with dry compressed
air at 20 psi maximum pressure.

e. If parts are not inspected immediately after
cleaning, coat all steel parts with lubricating oil (C87).
Store small parts in plastic bags. Cover all parts to
prevent collection of dust.

9-96. Repair - Governor Control Linear
Actuator. (AVIM)

a. Replace all parts which do not pass inspections
outlined in steps of paragraph 9-94.

b. Replace the following parts at each overhaul:

(1) Thrust washers (29 and 52)

(2) Thrust ball bearings (29 and 53)

(3) Packings (39)

(4) Balls (51)

(5) Rings (57).

c. For repair of plate and rod end bearings refer to
paragraph 9-99 and 9-103.

9-97. Assembly - Governor Control Linear
Actuator. (AVIM)

a. Apply a light coat of grease (C78) to the
following parts (figure 9-8):

(1) All gears.

(2) Shaft of gear and shaft assembly (18).

(3) Pack open side of ball bearings (29 and 53).

(4) Plate contact side of plate and gear
assemblies (34 and 42).

(5) Cam drive washers (35 and 41). Apply
grease only on side opposite dogleg cam.

(6) Shaft (46).

(7) Grooves of ball retainers (49).

(8) Balls (51).

(9) Threads of lead screw shaft (55).

(10) Threads of output shaft assembly (56).

b. Apply staking enamel (C64) to threads and
heads of screws (5, 20 ,23, 48, and 50, figure 9-8) just
prior to installing screws. Use following procedure to
apply enamel.

(1) Examine staking enamel prior to use; it
should be opaque red in color. If staking enamel
contains watery material, solids have separated. Do
not use staking enamel if appearance indicates
separation of solids. Shake container frequently to
prevent material separation.
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(2) Screws and mating surfaces of parts must
be free of all oil, grease, dirt, and other foreign matter
prior to assembly.

(3) Apply staking enamel (C64) neatly to
threads and heads of screws. The amount of staking
enamel used must be sufficient to completely cover
the junction of the screw and mating surface and,
after curing, the staking enamel must be clearly
visible around the screw head.

(4) Use caution to prevent staking enamel from
running into other parts whose operation would be
affected. Keep staking enamel off hands and tools to
prevent transmitting to other parts.

(5) After assembly, allow four hours cure time
at room temperature and then cure an additional
three hours at 79.5°C (175°F).

c. Install spacer (59 and 60) and two gears (58) on
shafts of housing group (61). Secure in place with
new rings (57).

d. Stand housing group (61) on its gear case end
and install parts through slot in bottom of housing as
follows:

(1) Insert one new thrust washer (52) through
slot into recess of housing. Place new thrust ball
bearing (53) on top of thrust washer and then position
other new thrust washer (52) over thrust bearing.
Insert spurgear (54) through housing slot and position
over thrust parts.

(2) Insert lead screw shaft (55) down through
housing bore and, with flats aligned, slip lead screw
shaft into spurgear (54). Slide gear up on shaft
slightly, then work shaft down through thrust parts
and housing bore.

(3) Insert detent end of output shaft assembly
(56) into housing until it engages lead screw shaft
(55). Turn flattened end of lead screw shaft to thread
shafts together. Run output shaft in until its two ball
detents are approximately centered between
setscrew (58) holes in housing group (61).

(4) Place housing on its side and turn output
shaft assembly (56) so that its ball detents are
perpendicular to work surface. Place a new ball (51 ) in
detent and carefully install a ball retainer (49) with
screws (50) with staking enamel as outlined in step b.
Turn housing over and install other ball (51) in same
manner.

(5) Position both ball retainers (49) so that
outer edge of retainers are flush with side of housing.
Ensure that balls (51) have not fallen out and tighten
screws (50) until snug. Final tightening will be
accomplished later.

(6) Install setscrews (48) with staking enamel
as outlined in step b. Thead setscrews (48) in until
they contact ear of ball retainers (49). Final
adjustment will be made later.

e. Assemble stop and limit shaft assembly (33
through 46) as follows:

(1 )  I f  sha f t  (46 )  and  gear  (45 )  were
disassembled, install gear on shaft as follows:

(a) Examine shaft (46) and note that hole for
pin (44) is countersunk on one side. Pin (44) entry into
shaft must be made on countersink side of shaft.

(b) Position gear (45) on shaft (46) and press
new pin (44) in flush to 0.010 inch above gear O.D.

(2) If plate and gear assembly (34) and pin (33)
were disassembled, press a new pin (33) into plate
and gear assembly flush to 0.010 inch above gear
O.D.

(3) Install spacer (43) on shaft (46).

(4) Install plate and gear assembly (42) on shaft
with gear side toward spacer (43).

(5) Ensure that sixteen cam drive washers (41)
have been lubricated as outlined in step a. and install
the sixteen cam drive washers on shaft (46) with
dogleg of washer cams pointing in direction of plate
and gear assembly (42).

(6) Position new packings (39) on drive
washers (37 and 38). Ensure that screw (36) and
mating surfaces of drive washers (37 and 38) are
clean. Apply a light coating of sealing compound
(C120) on threads of screw (36). Position drive
washers (37 and 38) on gear and bearing assembly
(40) with flattened and concave contours of drive
washers aligned. Install screw (36) through drive
washer (37) and thread screw into drive washer (38).
Position these assembled parts on shaft (46) so that
concave contour of drive washer (37) clears adjacent
cam drive washer (41).
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(7) Ensure that sixteen cam drive washers (35)
have been lubricated as outlined in step a. and install
the sixteen cam drive washers on shaft (46) with
dogleg of washer cams pointing away from gear and
bearing assembly (40),

(8) Position plate and gear assembly (34) on
shaft (46) with gear facing away from shaft (46) and
with pin (33) engaged in shaft slot,

h. Install spurgear (27) as follows:

(1) Place one new thrust washer (28) in recess
in housing (61).

(2) Install new thrust ball bearing (29) that has
been lubricated as outlined in step a., next to thrust
washer,

(3) Install new thrust washer (28) next to thrust
ball bearing

f. Synchronize mechanical stops as follows:

(1) Rotate lead screw shaft (55) until gap
between spurgear (54) and output shaft is 0.032
inch. Use a feeler gage to take measurement,

(2) Rotate gear and bearing asembly (40, figure
9-8) counterclockwise to place cam drive washers (35
and 41) and plate and gear assemblies (34 and 42) in
position shown in view A-A of figure 9-9, If
necessary, turn plate and gear assembly (42, figure
9-8) clockwise to complete positioning cam drive
washers (41).

The ends of pin (44) must not interfere
with teeth of gears (58) when installing
the stop and limit shaft assembly (33
through 46).

g. Install stop and limit shaft assembly (33
through 46) as follows:

(1) Lay housing (61) on its side with output
shaft assembly (56) to the right.

(2) Hold shim (47) over bore in housing and
position stop and limit shaft assembly (33 through 46)
in housing. Maintain the position of mechanical stops
set in step f.

(3) Carefully mesh gears (42 and 45) with gears
(58) and gear (40) with gear (54), Install washer (4)
and nut (3). Engage hole in washer (4) with pin in
housing,

(4) Install same shims (30, 31, and 32) that
were removed at disassembly, or new shims of equal
thickness, on shaft (46).

(4) Install spurgear (27) and spacer (26) on lead
screw shaft (55) and secure with nut (25). Tighten nut
(25) just enough to produce output shaft (56) end play
of 0.001 to 0,004 inch, Take end play measurement
between spacer (26) and spur gear (27). If end play
tolerance cannot be obtained, remove nut (25) and
add shims (30, 31, and 32) as required to obtain
correct amount of end play.

i. Position motor (22) on housing (61) and secure
with screws (23) which have been coated with
staking enamel as outlined in step b.

j. Position magnet (19) on housing (61) and
secure with washers (21) and screws (20) which have
been coated with staking enamel as outlined in step b.

k. Install gear and shaft assembly (18) with teeth
of gear and shaft assembly meshed with spurgear
(27) and motor (22).

l. Install mounting plate assembly (16) as follows:

(1) Install mounting plate assembly (16) on
housing (61) with screws (17).

(2) Check end play between gear and bearing
assembly (40) and adjacent cam drive washer (35)
with a feeler gage. If end play is not within 0.003 to
0.006 tolerance, remove mounting plate assembly
(16) and add or remove shims (30, 31, and 32) as
required to obtain correct end play, Install mounting
plate (16) and rechecked play dimension to confirm
that correct shims were installed.

m. Position plate and bearing assembly (14) on
housing (61) and install screws (15).

n. Install rod end bearing (12) as follows:

(1) Turn gear and bearing assembly (40) to
position output shaft assembly (56) in fully retracted
position.
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Figure 9-9. Governor Control Linear Actuator Mechanical Stop and Limit Shaft Synchronization

(2) Thread nut (13) onto rod end bearing (12). o. Adjust ball retainers (49, figure 9-8) as follows:

(3) Screw rod end bearing onto output shaft
assembly (56) until dimension from center of rod end
bearing (12) to center of bearing in plate and bearing
assembly (14) is 14.225 (±.030)

Hold output shaft assembly
tightening nut (13).

(4) Tighten nut (13).

inches.
Do not over-tighten screws (50) or ball
retainers (49) will be damaged.

(1) Check that screws (50) are just snug and not
over-tightened.

(56) while
(2) Turn four setscrews (48) alternately in small

increments to move ball retainers inward against and
parallel to output shaft assembly (56). Adjust
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setscrews so that output shaft assembly rotates from
one to six degrees without causing lead screw shaft
(55) to bind. Rotate output shaft in one direction and
hold while turning gear (40) to run output shaft in and
out. Check by feel to be sure there is no binding,
Rotate output shaft in opposite direction and hold.
Repeat check for binding.

(3) After setscrews (48) are properly adjusted
in preceding step, apply a small amount of staking
enamel (C64) to exposed setscrew threads and to
internal threads in housing just above setscrews, Do
not get staking enamel in setscrew sockets. Refer to
step b. for additional information on staking enamel,

(4) Tighten screws (50).

p. Run-in and test for linear speed. Refer to
paragraph 9-98, steps a. and b.

q. Remove nut (3) and washer (4).

r. Install cover and nut assembly (10) as follows:

(1) Position cover and nut assembly (10) on
housing and work terminals of filter (11) up through
holes in cover. Secure cover and nut assembly with
screws (5) which have been coated with staking
enamel as outlined in step b.

(61) protrudes through cover and nut assembly (10).
Install terminal board (9), washers (8), and nuts (6 and
7).

(4) Remove nuts (6 and 7) and terminal board
(9). Apply a small continuous bead around the three
terminal holes on cover and nut assembly (10). Install
terminal board (9), washers (8), and nuts (6 and 7).

u. Attach terminal cover (1) with screw (2).

v. Install Iockwire (C96) in screws (15 and 17) as

(2} Position washer (4) with one hole of washer
engaged with pin on housing and install nut (3).

(3) Install terminal board (9), washer (8), and
nuts (6 and 7).

s. Test linear actuator. Refer to paragraph 9-98,
step d.

t. After all testing has been satisfactorily
completed, apply sealing compound (C131) as
follows:

(1) Apply a continuous bead approximately
1/16 inch in diameter around joint of plate and
bearing assembly (14) and mounting plate assembly
(16).

(2) Fill cover groove in mounting plate
assembly (16).

shown in figure 9-10

(3) Apply a continuous bead approximately
1/16 inch in diameter around joint where housing Figure 9-10. Linear Actuator Lockwire Diagram
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9-98. Testing - Governor
Actuator.

Handle actuator carefully.

Control Linear

Do not lift
weight of unit by the output shaft or
apply any shock or loading that will tend
to move housing and shaft with respect
to each other in any direction other than
the extend and retract motion. If any
accidenta l  loading does occur ,
disassemble the actuator and check for
damaged ball retainer grooves.

a. Perform linear actuator run-in after overhaul
as follows:

(1) Mount actuator in test fixture. Refer to
figure 9-11.

(2) Connect motor leads, figure 9-12 and figure
9-13.

(3) Set up two elecrical limit switches in
position to be actuated by the output shaft assembly.
Position the switches to permit operation of the
actuator through nearly full travel, but to prevent
impact against the linear actuator mechanical stops
in either direction.

(4) Operate the linear actuator for 1 hour at
20 Vdc and no load.

b. Perform linear actuator linear speed test as
follows:

(1) Connect an axial load of seven pounds
(figure 9-11).

(2) Operate linear actuator with 28 Vdc applied
and check linear speed of output shaft in both
directions. The speed must be from 0.210 (±20%)
inch per second in both directions. If speed is not
within limits, change resistor (24, figure 9-8).
Increase resistance to decrease speed. Decrease
resistance to increase speed.

(3) Remove faulty resistor (24) from motor.
Solder leads of new resistor to motor but do not bond
resistor to motor. Repeat linear speed test as outlined
in steps (1) and (2).

Avoid skin contact with epoxy resin
sealant used to bond resistor to motor. If
sk in  contact  does occur ,  wash
immediately with soap and water.

(4) After resistor has been checked and linear
actuator speed is within limits, bond resistor to motor
in position shown in figure 9-13. Use epoxy resin
sealant (C128). Cure sealant for 24 hours at room
temperature or cure in oven for 1 hour at 140°F
(60°C).

c. Accomplish linear actuator stroke adjustment
as follows:

(1) Mount actuator in a test fixture (figures
9-11 and 9-12).

(2) Apply 28 Vdc and no load. Run actuator to
full extend and record dimension between centers of
bearings (figure 9-15). Run actuator to full decrease
and record dimension between centers of bearings.
Subtract full retract dimension from full extend
dimension to determine stroke. The stroke should be
1.530 (±0.030) inches. If stroke is not correct,
accomplish steps (3) through (9).

(3) Apply 28 Vdc and no load. Run actuator to
midpoint of stroke.

(4) Loosen nut (3, figure 9-8) and lift washer (4)
off pin.

(5) Turn adjustment shaft  c lockwise to
increase stroke. T u r n  a d j u s t m e n t  s h a f t
counterclockwise to decrease stroke. One full turn
changes stroke approximately 0.250 inch.

(6) If adjustments are reversed, remove
washer and run unit through full extend and retract
strokes. Replace washer and nut. Repeat steps (3)
through (5).

(7) Position washer (4, figure 9-8) over pin in
housing and tighten nut (3).

(8) Repeat step (2) to confirm that stroke is
correct and that actuator operates smoothly.

(9)  Leave  ac tua to r  in  tes t  f i x tu re  fo r
accomplishment of final test.
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d. Perform linear actuator final test as follows:

(1) Mount actuator in a test fixture if not
previously accomplished. Refer to figures 9-11 and
9-12.

(2) Apply 28 Vdc and run actuator to full retract
position.

(3) Attach a seven pound weight in the position
shown in figure 9-11 to check actuator extension.

(4) Set the test fixture timer to zero and apply
28 Vdc. Measure the time of travel to 1.530 inches
extension. The time must be from 6.070 to 9.110
seconds. Current must not exceed 2.0 amperes.

(5) Run actuator to full extend position.

(6) Change the seven pound weight to the
pulley marked retract (figure 9-11).

(7) Set the test fixture timer to zero and apply
28 Vdc. Measure the time of travel to 1.530 inches
retract. The time must be 6.070 to 9.110 seconds.
Current must not exceed 2.0 amperes.

(8) Remove seven pound weight and attach a
0 to 30 pound spring scale to the pivot arm with the
scale toward the extend pulley. Apply 28 Vdc to
actuator and measure value on scale where actuator
motor stalls. The scale value must exceed 15 pounds
when the motor stalls and the current must not
exceed 5.0 amperes.

(9) Repeat test described in step (8) but with the
spring scale toward the retract pulley. The stall limits
for weight and current are the same as those called
out in step (8).

(10) After the requirements of the final test are
satisfactorily met, remove the actuator from test
fixture and complete assembly of actuator. Refer to
paragraph 9-97 step t.

e. Test linear actuator resistor as follows:

(1) Unsolder one end of resistor (24, figure 9-8)
from its motor terminal.

(2) Check resistor (24) for an open circuit and
for a short circuit with a multimeter. Replace resistor
if faulty.

(3) Solder (C133) resistor to motor at point
where removed in step (1).

f. Test linear actuator filter (figure 9-14) as
follows:

(1) Check resistance between terminals 1 and
6 and between terminals 2 and 5 with a multimeter.
Replace filter if resistance exceeds 0.100 ohms.

(2) Set multimeter on high ohms scale and
check resistance between terminals 1 and 3 and
between terminals 2 and 3. The needle on the
multi meter should deflect slightly. If it does not,
reverse leads and test again. If multimeter needle still
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Figure 9-13. Linear Actuator External Wiring
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does not deflect, the filter has an open circuit and
must be replaced.

(3) If zero resistance is measured in step (2) the
filter has a short circuit and must be replaced.

g. Test linear actuator motor as follows:

(1) Check end play of motor shaft. Apply a force
of 12 to 14 pounds axially to gear end of motor shaft
and check distance that shaft is displaced from its
normal free position. The shaft should move 0.008 to
0.018 inch from its normal position.

(2) If end play is not within limits, replace the
motor.

9-99.  MOUNTING PLATE BEARING -
LINEAR ACTUATOR .

9-100. Removal - Mounting Plate Bearing.

e. Remove Iockwire and remove four screws (1,
figure 9-15).

b. Remove mounting plate and bearing assembly
(2).

9-101. Repair or Replacement - Mounting Plate
Bearing.

a. Press bearing (7, figure 9-15) from mounting
plate (2).
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Figure 9-15. Linear Actuator

b. Press new bearing (7) into mounting plate (2) a. Loosen jamnut (5) and turn rod end bearing
and segment stake mounting plate at four equally assembly (6) from output shaft (4).
spaced locations on each side.

b. Remove jamnut (5) from rod end bearing
9-102. Installation - Mounting Plate Bearing. assembly (6).

a. Install bearing mounting plate (2, figure 9-15) 9-105. Installation - Rod End Bearing.
with four screws (1).

a.  Install jamnut (5) on rod end bearing assembly
b. Lockwire (C96) screws (1) in pairs. ( 6 )

c. Apply a 1/16 inch diameter bead of sealing b. Install rod end bearing assembly (6) into output
compound (C131) around joint between bearing shaft (4). Do not tighten jamnut (5).
mounting plate (2) and housing mounting plate (3).

c. With linear actuator fully extended, adjust for a
9-103. ROD END BEARING - LINEAR m a x i m u m  15.755 (±0.030) i nches  leng th ,

ACTUATOR. measured between centerlines of rod end holes.

9-104.     Removal - Rod End Bearing. d. Hold output shaft (4) with a wrench and tighten
jamnut (5).

9 - 1 0 6 . H Y D R A U L I C  C O N T R O L
SYSTEM.

Hold output shaft (4, figure 9-15) with a 9-107. Description — Hydraulic Control System.
wrench, to prevent transmitting torque The electrical circuitry for control of the hydraulic
to linear actuator, when removing or system consists of a hydraulic bypass solenoid valve
installing rod end bearing assembly (6). (L1), and a HYD BOOST switch (S7), and is protected
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a.  Place hydraulic boost switch to HYD BOOST.
Ensure that HYD BOOST SOL and CAUTION PNLLTS
circuit breakers are closed. Apply hydraulic pressure
to helicopter from external source. Check that the
HYD PRESS caution light is extinguished and that
cyclic and collective controls move easily.

b. Place hydraulic boost switch to OFF. Check that
HYD PRESS caution light is illuminated and that
cyclic and collective controls are harder to move than
in step a.

c. Return hydraulic boost switch to HYD BOOST.
Check that HYD PRESS caution light is extinguished
and that the cyclic and collective controls move easily.

9-109. Troubleshooting - Hydraulic Control
System. Refer to table 9-5 for troubleshooting of the
hydraulic control system.

Before using table 9-6, ensure all normal
o p e r a t i o n a l  c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 9-6, notify the next
higher level of maintenance.

Table 9-5. Troubleshooting - Hydraulic Control System

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Hydraulic pressure continues and solenoid fails to operate after actuation of HYD BOOST
toggle switch to OFF.

STEP 1. Check for defective or open circuit breaker.

Replace faulty circuit breaker.

STEP 2. Inspect switch contacts for corrosion, loose connections, burned terminals, etc.

Replace toggle switch.

STEP 3. Check wiring and solenoid for defects,

Repair or replace wiring and replace defective

2. Circuit breaker opens.

STEP 1. Check for shorted wiring and/or solenoid.

solenoid.

Repair or replace defective wiring and/or solenoid.

9-47



TM 55-1520-228-23-1

9-110. HYDRAULIC BYPASS SOLENOID.

9-111. Description - Hydraulic Bypass
Solenoid. The hydraulic bypass solenoid (L1) located
on the service deck forward of the transmission is
controlled by the HYD BOOST switch (figure 9-1).
With the switch in OFF position, the solenoid is
energized, allowing the boost system to be bypassed,

9-112. Inspection - Hydraulic Bypass Solenoid.
Refer to paragraph 7-22.

9-113. Removal - Hydraulic Bypass Solenoid.
Refer to paragraph 7-23.

9-114. Installation - Hydraulic Bypass Solenoid.
Refer to paragraph 7-24.

9-115. FORCE TRIM SYSTEM.

9-116. Description - Force Trim System. The
force trim system consists of a fore and aft force trim
magnetic brake (L4), and a lateral force trim magnetic
brake (L5). The magnetic brakes are wired in parallel
and are protected by a 5 ampere FORCE TRIM circuit
breaker, FORCE TRIM switches (S60), (S58), and
(S59) are all series wired. The entire system serves to
return pilot and copilot cyclic to desired initial position
when switch (S60) is set to ON position. Switch (S58
or S59) may be triggered to de-energize brakes and
eliminate centering force. With switch (S60) set to
OFF position, automatic trim force is de-energized.
Refer to figures 9-1 and F-11.

9-117. Testing - Force Trim System.

a. Ensure that FORCE TRIM circuit breaker is
closed. Place force trim switch to FORCE TRIM. Check
that the cyclic controls have a holding force in fore
and aft and lateral directions.

b. Press force trim switch on pilot cyclic stick.
Check that holding forces noted in step a. are not
present.

c. Release force trim switch on pilot cyclic stick.
Check that holding forces noted in step a. are present.

d. Repeat steps b. and c. except use force trim
switch on copilot cyclic switch.

e. Place force trim switch to OFF. Check that
holding forces are not present.

9-118. Troubleshooting - Force Trim System.
Refer  to  tab le  9 -6  fo r  fo rce  t r im sys tem
troubleshooting procedures.

NOTE

Before using table 9-6, ensure all normal
operat ional  checks have  been
performed. If a malfunction exists which
is not listed in table 9-6, refer to the next
higher level of maintenance.

Table 9-6. Troubleshooting - Force Trim System

CONDITION

1.

2.

TEST OR INSPECTION

CORRECTIVE ACTION

Magnetic brakes fail to energize with FORCE TRIM switch (S60) ON.

STEP 1. Check for defective switch. Shorted wiring, or loose connections

Replace defective switch and/or repair or replace wiring.

STEP 2. Check for defective magnetic brake

Replace defective brake.

Magnetic brakes fail to de-energize when switch (S58 or S59) is depressed.

Check for defective switch or shorted wiring. Replace defective switch or repair wiring.
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9 - 1 1 9 .  P R I M A R Y  D I R E C T I O N A L
CONTROL VULNERABLITY REDUCTION
SYSTEM [ELECTRICAL). q .

9-120. Description - Primary Directional
Control Vulnerability Reduction System
(Electrical).

NOTE

The information contained in this
paragraph applies to those helicopters
with incorporation of MWO 55-1520-
228-50-18 (vulnerability raduction
flight control system) only.

The vulnerability reduction system is a backup system
for the primary directional control system. Electrically
it consists of a forward electromechanical control
disconnect located on the forward primary directional
control  tube near the foot pedals,  an af t
electromechanical control disconnect located on the
aft primary control tube in aft end of tailboom, control
relay, time delay relay, and PRI DIR CONTR switch
located on pilot collective stick. The PRI DIR CONTR
panel consists of a JAM indicator light and a DISENG
light. System power is provided from the 28 Vdc
essential bus through a 5 ampere PRI DIR CONTR
circuit breaker.

Mechanically the system consists of a forward control
assemby, an idler, an aft control assembly and a
number of support and brackets. A shear I ink terminal
is incorporated in the forward terminal of the forward
control assembly and the aft terminal of the aft
control assembly. These shear link terminals are
provided to release at a preset force (73 pounds force
at the pilots foot) if a jam occurs in the vulnerability
reduction flight control system. When the shear link
terminal releases, the terminal components will
extend or retract freely to allow full travel in’ the
primary system. Refer to paragraph 11-93 for further
description of mechanical functions.

9-121. Test - Primary Directional Control
Vulnerability Reduction System (Electrical).

a. Close PRI DIR CONTR circuit breaker. Position
PRI DIR CONTR DISENG switch (S130) on pilot
collective stick to ENGAGE. Check that PRI DIR
CONTR JAM and DISENG lights near lower right
corner of instrument panel are extinguished.

b. Depress PRESS TO TEST feature on the PRI
DIR CONTR JAM and DISENG lights to check that
each light will illuminate.

c. Position PRI DIR CONTR DISENG switch (S130)
to DISENG. Check that the PRI DIR CONTR DISENG
light illuminates, and the JAM light remains
extinguished.

d. With switch (S130) positioned to DISENG,
clamp the pedals in neutral position (refer to figure
11-17 view A). With the pedals immobile, move the
yaw control tube in either direction to cause the
control tube to move within the electromechanical
control disconnect units.

NOTE

A small amount of force will be required
to move the control tube.

e. Position PRI DIR CONTRDISENG switch (S130)
to ENGAGE. Check that JAM light illuminates, and
DISENG light remains illuminated.

f. Return control tube to neutral position, reset
ENGAGE - DISENG switch and check that the
DISENG and JAM lights extinguish.

g. Remove clamp from pedals.

9-122. Inspection - Primary Direction Control
Vulnerability Reduction System (Electrical).

a. Inspect switches for weak detents, security,
corrosion, and faulty operation.

b. Inspect plugs and connectors for security,
contact corrosion, damaged contacts, broken wires,
and faulty insulation.

c. Inspect relays for loose connections, damage to
case, and evidence of corrosion, pits or discoloration.

d. Inspect panel lights for faulty bulbs, security,
and corrosion.

9-123. Troubleshooting - Primary Directional
Control Vulnerability Reduction System
(Electrical), Refer to figure F-30 and table 9-7.

NOTE

Before using table 9-7, ensure all normal
o p e r a t i o n a l  c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 9-7, refer to the next
higher level of maintenance.
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Table 9-7. Troubleshooting - Primary Directional Control Vulnerability
Reduction System (Electrical) q .

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Control relay fails to activate when PRI DIR CONTR DISENG switch (S130) positioned to ENGAGE.

STEP 1. Check circuit breaker.

Engage breaker if open or replace defective breaker.

STEP 2. Check for 28 Vdc at X1 of control relay.

If voltage present replace defective control relay.

STEP 3. Check wiring for shorts or loose connections.

Repair or replace wiring. Tighten loose connections.

2. Forward or aft or both electromechanical control disconnects fail to actuate when PRI DIR CONTR DISENG
switch (S130) positioned to DISENG.

STEP 1. Check circuit breakers.

Engage breaker if open or replace defective breaker.

STEP 2. Check for 28 Vdc at pin 1 at PRI DIR CONTR DISENG

If voltage not present replace switch.

STEP 3. Check wiring for shorts or loose connections.

Repair or replace wiring. Tighten loose connections.

switch (S130).

STEP 4. Check for 28 Vdc at pin A of forward or aft electromechanical control disconnects.

If voltage present replace one or both electromechanical control disconnects as necessary.

STEP 5. Check wiring for shorts or loose connections.

Repair or replace wiring. Tighten loose connections.

3. Time delay relay will not actuate while test (paragraph 9-121) is being performed.

STEP 1. Check for 28 Vdc at pin K at time delay relay.

if voltage present replace relay.

STEP 2. Check wiring for shorts or loose connections.

Repair or replace wiring. Tighten loose connections.
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9-124. MAGNETIC BRAKES (L4, L5).

Refer to paragraph 11-69 for all information relevant
to the magnetic brakes.

9 - 1 2 5 .  S W I T C H  B O X  A S S E M B L Y  -
COLLECTIVE CONTROL STICK.

9-126. Description - Switch Box Assembly -
Collective Control Stick. Switch box on top of pilots
collective contains control’ switches for engine
starter, governor rpm, landing lights, and idle stop
release.

9-127. Disassembly - Switch Box Assembly -
Collective Control Stick.

a. Disconnect all electrical power from helicopter.

b. Remove locknuts from GOV RPM, LDG LTS,
and STARTER switches.

c. Remove three screws (2, figure 9-16) from top
of switch box assembly and remove cover (3).

9-128. Inspection - Switch Box Assembly -
Collective Control Stick. Inspect for frayed or broken
wires and stripped or damaged threads on switches in
switch box.

9-129. Repair - Switch Box Assembly -
Collective Control Stick.

a. Repair all frayed or broken wires.

b. Replace any defective switch.

9-130. Assembly - Switch Box Assembly -
Collective Control Stick.

a. Align switches with corresponding holes in
switch box cover and install locknuts.

b. Position cover onto box and secure with three
attaching screws.

9-131. CYCLIC STICK GRIP ASSEMBLY.

9-132. Description - Cyclic Stick Grip
Assembly. This paragraph contains the maintenance
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and test instructions for cyclic stick grip assembly
(figure 9-17), Maintenance of the grip assembly
should be performed under conditions as clean as
possible; however, the absence of moving parts, other
than the switch assemblies, makes unusual
precautions unnecessary. Cover the work bench with
a rubber cushion or other cushioning material to
prevent damage to the grip and switches in
disassembly, Maintenance of the grip assembly
consists of  removing and replacing switch
assemblies that are not functioning properly, with the
exception of the RADIO/lCS switch assembly. One or
both of the component microswitches can be
replaced to render the switch assembly serviceable.
Complete assembly and disassembly instructions are
given in the following paragraph, but the grip should
be disassembled only as necessary to perform the
required maintenance. Test procedures of paragraph
9-146 and figure 9-18 will be helpful in locating
defective switches that require removal and
replacement,

9-133. Inspection - Cyclic Stick Grip Assembly.
Refer to paragraph 11-43.

9-134. Removal - Cyclic Stick Grip Assembly.
Refer to paragraph 11-44.

9-135. Disassembly - Cyclic Stick Grip
Assembly.

NOTE

Before disassembling the grip, test all
switches and wiring according to step g.
below to determine what replacements
will be necessary, Do not unsolder leads
from any switches that do not require
replacement.

a. Remove the six pan head machine screws (2,
figure 9-17) and carefully lift off the grip cap (1).

b. lf only the toggle switch (6) is to be replaced and
not the complete assembly (5, 6, 7), carefully press
out the pin (5) to separate the button (7) from the
toggle switch (6),

c. Remove the two pan head screws (18) from the
underside of the grip subassembly (13) to release the
RADIO-ICS switch (19). Slide the RADIO-ICS out of
the grip assembly (13); then carefully unsolder the
lead wires to remove the defective microswitch or
switches.

d. Remove the truss head screw (17) that secures
the pushbutton switch (16) to the grip subassembly
(13). Lift out the pushbutton switch, or if necessary,
push it out from the underside with a blunt
instrument

Use care not to damage wire insulation.

e. Unscrew the trigger pin (12) and slowly
withdraw it while holding the trigger guard (9) and
trigger switch (11) in place. Then pull out the trigger
guard and trigger switch, separating the guard from
the switch with care so as not to distort or loosen the
return spring (10). Carefully unsolder the lead wires
to remove the switch.

f. Unscrew the handle retaining screw (15) and
remove it from the grip subassembly (13) along with
the Iockwasher (14).

g The lead wires passing through the grip
subassembly (13) to the various switches are tied
securely with a 12-inch length of tying cord and
covered with a 2-inch insulating sleeve. There are
individual insulating sleeves where the Ieadwires are
soldered to the various switches. Do not remove the
twine and 2-inch sleeve unless tests indicate that
replacement of leadwires is required.

9-136. Inspection - Cyclic Stick Grip Assembly.
Inspect those parts that have become accessible
through disassembly for damage, wear, or
deterioration of any kind. Replace all damaged parts
as well as parts that do not function properly. Check
security and continuity of soldered connections to all
switches and the condition of leadwire insulation. Be
sure that all switches are checked for proper
actuation and continuity before reinstallation.

9-137. Cleaning - Cyclic Stick Grip Assembly.
Clean all parts exposed in disassembly by using clean,
dry, compressed air at approximately 15 psi. New
parts should be clean prior to reassembly. Any hard to
remove dirt or grease may be cleaned with
drycleaning solvent (C62) applied sparingly with a
clean cloth.

9-138. Repair or Replacement - Cyclic Stick
Grip Assembly. All defective parts should be
replaced. With the exception of the RADIO-ICS
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Figure 9-17. Disassembly – Cyclic Stick Grip Assembly (Typical)
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 Fig. F-31

 TM 11-1520-228-20

 Fig. F-11

 Fig. F-16

 Fig. F-16

T M  5 5 - 1 5 2 0 - 2 2 8 - 2 3-1

Figure 9-18. Cyclic Stick Grip Assembly
Internal Wiring Schematic ❑
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switch, all switch assemblies must be replaced as
assemblies and soldered to the proper lead wires
unless complete assemblies with lead wires attached
are available. All lead wires replaced must be 63
inches long, except those to the side button switch,
which must be 58 inches long and of the size and
color specified on the internal wires schematic, figure
9-18.

9-139. Reassembly - Cyclic Stick Grip
Assembly.

CAUTION

In soldering, use extreme care not to
damage wire insulation and ensure that a
3/4-inch piece of insulation sleeving is
slipped over the soldered connection,

a. Using solder (C133), carefully resolder lead
wires, removed from each defective switch, to the
new switch installed. Refer to the internal wiring
schematic figure 9-18.

b. In replacing the trigger switch (11, figure 9-17)
and guard (9), be sure that the return spring (10) is
clipped into the guard (9) and is so placed that the
trigger pin (12) may be inserted through it before it
enters the holes in the guard and switch.

c. The four-way switch (4) has a small projection
or key on the bottom side which must be inserted
careful ly into matching keyway in the gr ip
subassembly (13).

d. Use care in inserting the toggle switch (5, 6,
and 7); see that the button is positioned vertically in
line with the grip.

f. Be sure that side pushbutton switch (16) is the
normally open type, and that the top right pushbutton
switch (8) is the normally closed type q .

NOTE

Pushbutton switch (3) has been replaced
by the night vision goggle (NVG) switch
(S20) on the OH-58C pilot cyclic stick q .

g. Be sure that the grip cap (1) fits down snugly
over all switches and all switches are seated precisely
in the grooves provided for them in the grip
subassembly before the cap is attached. Coat
machine screws (2) with varnish (C153) just before
inserting.

9-140. CYCLIC BUTTON SWITCH (S58
and S59).

9-141. Description - Cyclic Button Switch (S58
and S59). The cyclic button switch is a single-pole,
single-throw, press contact switch furnished as part
of the cyclic stick grip assembly and enables pilot or
copilot to de-energize force trim system.

9-142. Inspection - Cyclic Button Switch (S58
and S59). Inspect switch for condition, faulty
contacts, security, and discoloration.

9-143. Removal - Cyclic Button Switch (S58 and
S59).

a. Set EMT switch to OFF.

b. Unscrew and remove two attaching screws
from grip cap.

NOTE
c. Remove cap, release and lift switch sufficiently

to gain access to switch wires.
The pin (5), toggle switch (6), and button
(7) have been replaced by the MSL ACT
switch (21) on the pilot cyclic stick grip
assembly on helicopters equipped with
ATAS

e. Be sure that side pushbutton switch (16) and
top left pushbutton switch (3) are the normally open
type, and that the top right pushbutton switch (8) is
the normally closed type 

d. Disconnect wires from switch, identify and
tape wire ends.

NOTE

Utilize caution in switch removal and
installation to prevent chafing or damage
to wires.
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9-144. Repair or Replacement - Cyclic Button
Switch (S58 and S59). Replace switch, failing
inspection requirements.

9-145. Installation - Cyclic Button Switch (S58
and S59).

a. Remove tape and. attach wires to switch.

b. Carefully position switch in grip assembly,
observing that wires are free of obstructions.

c. Place cap on grip assembly and install two
attachment screws.

9-146. Testing - Cyclic Stick Grip Assembly. No
special equipment is required for testing the grip
assembly, but a multi meter or continuity tester and a
1000 volt, 60 Hz voltage source must be available.
Make the following tests on the reassembled grip
prior to installation on the helicopter. Refer to internal
wiring schematic (figure 9-18) for wiring continuity
to the various switches to be tested         . Refer to figure
9-19

a. Check the four-way switch (4, figure 9-17) for
continuity in all positions with a 20-amp inductive
load at 28 Vdc.

b. Check the pushbutton switch (8) for operation
and continuity in both normal and depressed
positions with a 5-amp inductive Ioad at 28 Vdc. Make
certain that the top left switch and the side switch are
normally open, and that the top right switch is
normally closed.

c. Check the toggle switch for proper operation
with a l-amp inductive load at 28 Vdc.

d. Check both circuits of the trigger switch (11) for
proper operation with a 5-amp inductive load at 28
Vdc. Actuating travel (at the tip of the trigger) of the
trigger switch to make the first contact (an audible
click) is 1/8 inch minimum. The force required is 2-
1 /2 (±3/4) pounds. Travel to engage the detent is
11 /32 inch maximum. Force required to go through
the detent is 7-1/2 (±3/4) pounds. The point at
which the second contact closes lies between the
detent and point of maximum travel with a minimum
of 1/32-inch overtravel required and a force of 6
pounds (plus 1 pound or minus 2 pounds).

e. Ground test at 1000 vrms, 60 Hz across each
normally open contact and between each wire and
the metal grip body,

f. Inspect lead wires and vinyl insulation sleeve to
see that they are tied securely where they emerge
from the grip.

9 - 1 4 7 .  C A U T I O N  A N D  W A R N I N G
LIGHT SYSTEM.

9-148. Description - Caution and Warning
Lights System. The caution and warning lights
system includes a caution panel (A1), warning lights
(DS12) (DS13) (DS14) and master caution light
(DS15), warning light test switch (S86), and engine
out tone generator (DS17). The caution panel
contains a number of internally lighted capsules that
illuminate when associated switches (sensors)
located at different places in the helicopter actuate to
complete circuits; thus indicating malfunction sin the
systems being monitored by the sensors. The panel is
energized from the 28 Vdc bus and is protected by a 5
ampere circuit breaker (CB17). Refer to figures 9-1
and F-12.

9-149. Testing - Caution and Warning Lights
System. During the following tests, the MASTER
CAUTION light shall illuminate each time a caution
panel segment illuminates and shall extinguish when
reset. A caution panel segment will illuminate each
time a fault exists and will remain illuminated until
fault is cleared. Each time a caution panel segment
becomes illuminated it shall flash at a rate of 3 to 5
times per second until system is reset; then segment
shall remain steady on, until fault is cleared. The
system shall be reset after each check in readiness for
the next fault indication.

a. Caution Light Panel

(1) Ensure that CAUTION PNL LTS circuit
breaker is closed.

(2) Position RESET/TEST switch to TEST and
check that all caution lights segments and MASTER
CAUTION light flash and continue to flash while
switch is held in TEST position. Check that Iights flash
at a rate of 3 to 5 times per second.

(3) Release the RESET/TEST switch and check
that MASTER CAUTION light is extinguished and
caution panel segments are in on/off condition listed
in (6) below.
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(4) D e p r e s s  t h e  B R I G H T / D I M  s w i t c h
momentarily to DIM. Check that the caution lights do
not dim.

(5) Rotate the instrument lights dimmer control
clockwise from OFF. Depress the caution panel
brightness switch momentarily to DIM, Check that
the caution lights dim and remain dimly illuminated.
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Figure 9-19. Cyclic Stick Grip Assembly internal Wiring Schematic U~
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(6) Momentarily depress the BRIGHT/DIM switch to
BRIGHT Check that caution lights become brightly
Illuminated

Caution ON/OFF Para Test
Light Condition Reference

FUEL BOOST OFF 9-149b

20 MIN FUEL 1 ON OR OFF 9-149c

FUEL FILTER OFF 9-149f

ENG OIL BYPASS 2 ON OR OFF 9-149g

ENG CHIP DET OFF 9-1491

XMSN CHIP DET OFF 9-149k

T/R CHIP DET OFF 9-1491

INST INVERTER ON 9-149m

DC GENERATOR ON 9-149n

HYD PRESS ON 9-149o

1 Depends on fuel level

2 Depends on oil level

NOTE

The following checks apply to both OH-58A and
OH-58C helicopters.

b.  Fuel Boost Caution Light.

(1) To check fuel boost caution light, remove plug
(P1 72) from fuel pressure switch and connect a jumper
between A and B terminals on the cannon plug

(2) Turn the battery switch and fuel boost pump
switch on, the light should illuminate.

(3) Turn the battery switch off, disconnect the
jumper and reinstall the cannon plug on the fuel pressure
switch.

(4) Turn the battery switch on and the fuel boost
caution light should be extinguished

NOTE

If, after reinstalling plug (P172), light is still on,
check fuel boost system for proper operation.

c.  Twenty-minute fuel caution light The 20
MINUTE FUEL caution light shall be tested In accordance
with either paragraph 9-149 d or paragraph 9-149 e., as
applicable.

d.  Procedure for Less Than Twenty Minutes Fuel

(1) Disconnect wire E40A22 at splice near fuel tank
Check that 20 MINUTE FUEL caution light extinguishes.

(2) Reconnect wire E40A22 at splice Check that 20
MINUTE FUEL caution light Is Illuminated e.  Procedure for
More Than Twenty Minutes Fuel.

(1) Disconnect wire E40A22 at splice near fuel tank
and connect to ground Check that 20 MINUTE FUEL
caution light is illuminated.

(2) Remove wire E40A22 from ground Check that
20 MINUTE FUEL light Is extinguished.

(3) Reconnect wire E40A22 at splice Check that
the 20 MINUTE FUEL caution light remains extinguished.

f.  Fuel Filter Caution Light After Compliance with
MWO 1-1520-228-50-48.

(1) Disconnect plug ( 9, figure 10-7), from the
externally mounted fuel filter head (8).  Temporarily short
pins A and B on plug.  Check that FUEL FILTER caution
light Is illuminated.

(2) Remove temporary short between pins A and B
of plug (9).  Check that FUEL FILTER caution light is
extinguished.

(3) Reconnect plug (9) to externally mounted fuel
filter head (8).  Check that the connection is properly mated
(tight and secure) and that FUEL FILTER caution light Is
extinguished.

g.  Engine Oil Bypass Caution Light.  This test may
be performed in conjunction with the engine oil bypass
valve test.
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h. Procedure for No Engine Oil in Tank. (2) Remove temporary short. Check that XMSN
CHIP DET caution light is extinguished.

(1) Disconnect wire Q30A22 from terminal 2
on terminal board (TB14). Check that ENG OIL (3) Create a temporary short between the stud
BYPASS caution light is extinguished. on the other transmission chip detector and

helicopter structure. Check that XMSN CHIP DET
(2) Reconnect wire Q30A22 to terminal 2 on caution light is illuminated.

(TB14). Check that ENG OIL BYPASS caution light is
illuminated. Check that connection is tight and (4) Remove temporary short. Check that XMSN
secure. CHIP DET caution light is extinguished.

i. Procedure for Engine Oil in Tank. l. Tail Rotor Chip Detector Caution Light.

(1) Place a jumper wire from terminal 2 on
terminal board (TB14) to helicopter structure. Check
that ENG OIL BYPASS caution light is illuminated. (1) Create a temporary short between the stud

on the chip detector in the tail rotor gearbox and
(2) Remove jumper wire. Check that ENG OIL helicopter structure. Check that T/R CHIP DET

BYPASS caution light is extinguished. caution light is illuminated.

j. Engine Chip Detector Caution Light. (2) Remove temporary short. Check that T/R
CHIP DET caution light is extinguished.

(1) Remove plug (P113) from one of the engine
chip detectors. Create a temporary short between pin
A of plug (P113) and helicopter structure. Check that
ENGINE CHIP DET caution light is illuminated.

m. Instrument Inverter Caution Light. The INST
INVERTER caution light is tested as part of the

(2) Remove temporary short created in step (1).
inverter circuitry.

Check that ENGINE CHIP DET caution light is n. Dc Generator Caut ion Light.  The DC
extinguished. GENERATOR caution light is tested as a part of the

(3) Reconnect plug (P113) to engine chip
generator circuitry.

detector. Check that connection is properly made and o.
that the ENGINE CHIP DET caution light remains

Hydraulic Pressure Caution Light.

extinguished. (1) Connect hydraulic power cart to the

(4) Remove plug (P126) from the other engine
helicopter hydraulic system. Gradually increase

chip detector. Create a temporary short between pin
pressure to the point where the HYD PRESS caution

A of plug (P126) and helicopter structure. Check that
light extinguishes. Check that HYD PRESS caution

ENGINE CHIP DET caution light is illuminated.
light extinguished by 400 psig increasing pressure.

(5) Remove temporary short. Check that
ENGINE CHIP DET caution light is extinguished.

(6) Reconnect plug (P126) to engine chip
detector Check that connection is properly made and
that ENG CHIP DET caut ion l ight remains
extinguished.

k. Transmission Chip Detector Caution Light.

(1) Create a temporary short between the stud
on one of the transmission chip detectors and
helicopter structure. Check that XMSN CHIP DET
caution light is illuminated.

(2) Gradually reduce pressure to the point
where the HYD PRESS caution light illuminates.
Check that HYD PRESS caution light illuminates by
300 psig decreasing pressure.

(3) Relieve pressure and disconnect the
hydraulic power cart. Check that HYD PRESS caution
light remains illuminated.

p. Warning Lights Panel

q. Master Caution Light. The MASTER CAUTION
light is tested in conjunction with the caution lights
panel.
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r. Engine Out Warning (Visual and Audio). Tests
in this paragraph are applicable only to helicopters
prior to helicopters S/N 72-21061

NOTE

Refer to paragraph 9-149u., for testing
of helicopter S / N  7 2 - 2 1 0 6 1  a n d
subsequent. Test engine out warning
system by operating the engine and
using tachometer test set or equivalent.

(1) Remove plug (P10) from the gas producer
tachometer generator and connect it to the
appropriate receptacle on the test set (T3). Close
CAUTION PNL LTS circuit breaker and raise the
collective stick from its lowest extreme. Check that
ENGINE OUT warning light is illuminated and that
engine out warning alarm is audible.

(2) Increase tachometer generator RPM until
ENGINE OUT warning light is extinguished. Check
that GAS PRODUCER RPM indicator reads 55 (±3) %
and that indication is the approximate reading on the
test set. Check that engine out warning alarm is not
audible,

(3) Depress the WARNING LTS TEST switch.
Check that ENGINE OUT warning light illuminates.
Release the test switch and check that ENGINE OUT
warning light extinguishes.

(4) Decrease tach generator RPM to 50%.
Check that ENGINE OUT warning light is illuminated
and that engine out warning alarm is audible,

(5) Move the collective stick to its lowest
extreme, Check that ENGINE OUT warning light
remains illuminated and that engine out warning
alarm is not audible.

(6) Remove plug (P10) from test set and
reconnect to the gas producer tach generator on the
engine. Check that the connector is properly mated,
tight, and secure.

NOTE

The engine out warning system may be
tested in conjunction with the GAS
PRODUCER RPM indicator.

s. Transmission Oil Pressure Warning Light

(1) Check that XMSN OIL PRESS warning light
is illuminated.

(2) Disconnect transmission oil pressure line at
the engine firewall. Connect a hand pressure gun to
the line leading to the pressure transducers.
Gradually increase pressure until XMSN OIL PRESS
warning light is extinguished. Check that caution
light extinguishes at a maximum increasing pressure
of 36 psig.

(3) Depress WARNING LTS TEST switch. Check
that XMSN OIL PRESS warning light illuminates
when test switch is depressed and extinguishes
when test switch is released.

(4) Continue to decrease pressure on the
transducer until XMSN OIL PRESS warning light
illuminates. Check that the warning light illuminates
at a decreasing pressure of 30 (±2) psig.

(5) Reduce pressure to zero. Disconnect hand
pressure gun and reconnect the transmission lines at
the firewall. Check that XMSN OIL PRESS warning
light is illuminated and that transmission line
connections are tight and secure.

t. Transmission Oil Hot Warning Light

(1) Check that XMSN OIL HOT warning light is
extinguished.

(2) Depress WARNING LTS TEST switch. Check
that the XMSN OIL HOT warning light is illuminated
when switch is depressed and extinguished when
switch is released.

(3) Create a temporary short from stud on
transmission oil temperature switch (S3) to the
helicopter structure. Check that XMSN OIL HOT
warning light is illuminated.

(4) Remove temporary short. Check that XMSN
OIL HOT warning light is extinguished.

u. ENGINE OUT and ROTOR RPM Warning. The
following tests are applicable for helicopter S/N
72-21061 and subsequent. For Engine Out Warning
tests on helicopter prior to S/N 72-21-61, see
paraqragh 9-149, step r.

(1) Engine Out Warning (Visual and Audio).
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(a) Remove plug (P10) from the gas producer
tachometer generator and connect it to the
appropriate receptacle on the test set (T3). Remove
plug (P174) from the rotor RPM sensor and lay it
aside. Close CAUTION PANEL LTS circuit breaker and
raise collective stick from its lowest extreme. Check
that ENGINE OUT warning light is illuminated and
that generator tone is audible.

(b) Increase tach generator RPM until
ENGINE OUT warning light is extinguished. Check
that GAS PRODUCER RPM indicator reads 55 (±3) %
and that indication is the approximate reading on the
test set. Check that generator tone is not audible.

(c) Depress the WARNING LTS TEST switch.
Check that ENGINE OUT warning light illuminates.
Release the test switch and check that ENGINE OUT
warning light extinguishes.

(d) Decrease tach generator RPM to 50%.
Check that ENGINE OUT warning light is illuminated
and that generator tone is audible.

(e) Move the collective stick to its lowest
extreme. Check that ENGINE OUT warning light
remains illuminated and that generator tone is not
audible.

(f) Remove plug (P10) from test set and
reconnect to the gas producer tach generator on the
engine. Reconnect plug (P174) to rotor rpm sensor.
Check that the connections are properly mated, tight,
and secure.

ROTOR RPM indicator reads 335 (±5) rpm and that
indication is the approximate reading on the test
stand. Check that tone generator is not audible. The
sensor has been adjusted to the proper setting;
however, if the actuation point of 335 (±5) rpm is not
obtained during operation, this setting may be
changed. An adjustment screw is located on the
exterior of the sensor housing. Loosen the locknut
and turn the screw clockwise to obtain a higher
actuation point and counterclockwise to obtain a
lower actuation point. Tighten locknut upon
completion of adjustment. Sensitivity of the
adjustment screw is approximately four rotor rpm per
revolution. Observe actuation point on decreasing
rpm only.

(c) Depress the WARNING LTS TEST switch.
Check that ROTOR RPM warning light illuminates.
Release the test switch and check that ROTOR RPM
warning light extinguishes.

(d) Decrease tach generator rpm to 325 rpm.
Check that ROTOR RPM warning light is illuminated
and that tone generator is audible.

(e) Move the collective stick to its lowest
extreme. Check that ROTOR RPM warning light
remains illuminated and that tone generator is not
audible.

(f) Remove plug (P6) from test stand and
reconnect to the rotor tach generator. Reconnect plug
(P38) to the engine out rpm sensor. Check that the
connectors are properly mated, tight, and secure.

NOTE NOTE

The engine out warning system may be The rotor rpm warning system may be
tested in conjunction with the gas tested in conjunction with the dual
producer rpm indicator. tachometer indicator.

(2) Rotor RPM Warning (Visual and Audio).

(a) Remove plug (P6) from the rotor
tachometer generator and connect it to the
appropriate receptacle on the test stand. Remove plug
(P38) from the engine out rpm sensor and lay it aside.
Close CAUTION PNL LTS circuit breaker and raise the
collective stick from its lowest extreme. Check that
ROTOR RPM warning light is illuminated and that
tone generator is audible.

(b) Increase tach generator rpm until ROTOR
RPM warning light is extinguished. Check that

9 - 1 5 0 .  C A U T I O N  A N D  W A R N I N G
LIGHT SYSTEM. q

9-151. Description - Caution and Warning
Lights System. The caution and warning lights
system includes a caution panel (Al), warning lights
(DS12) (DS13) (DS14) and MASTER CAUTION light
(DS15), warning light test switch (S86), and engine
out tone generator (DS17). The caution panel
contains a number of internally lighted capsules that
illuminate when associated switches (sensors)
located at different places in the helicopter actuate to
complete circuits; thus indicating malfunctions in the
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systems being monitored by the sensors.  The panel is
energized from the 28 Vdc bus and is protected by a 5
ampere circuit breaker (CB17).  Refer to figures 9-1 and F-
34.

9-152. Testing Caution and Warning Lights System.
During the following tests, the MASTER CAUTION light
shall illuminate each time a caution panel segment
illuminates and shall extinguish when reset.  A caution
panel segment will illuminate each time a fault exists and
will illuminate steady until the fault is cleared.  The system
shall be reset after each check in readiness for the next
fault indication.

a.  Caution Light Panel.

(1) Ensure that CAUTION PNL LTS circuit breaker
is closed.  Check that MASTER CAUTION light and each
caution panel segment are illuminated steady.

(2) Reset MASTER CAUTION light and caution
panel segments by placing caution panel RESET/TEST
switch to RESET and releasing.  Check that the MASTER
CAUTION lights is extinguished and that caution lights are
steadily illuminated.

(3) Place and hold RESET/TEST switch to TEST.
Check that all caution lights and MASTER CAUTION are
illuminated steady as long as the switch is held to TEST.

(4) Release the RESET/TEST switch.  Check that
the MASTER CAUTION light is extinguished and the
caution lights are steadily illuminated.

(5) Depress the BRIGHT/DIM switch momentarily
to DIM.  Check that the caution lights do not DIM.  Check
that the MASTER CAUTION and warning lights DIM.

NOTE

TEST-RESET function on annunciator panel
does not apply to warning lights.  Warning
lights test switch Is located on the instrument
panel.

(6) Rotate the instrument lights dimmer control
clockwise from OFF Depress the caution panel brightness
switch momentarily to DIM.  Check that the caution lights
dim and remain dimly illuminated.  Check that the MASTER
CAUTION and warnings lights also dim.  Check that
MASTER CAUTION illuminates until reset.

(7) Momentarily depress the BRIGHT/DIM switch
to BRIGHT.  Check that the caution lights become brightly
illuminated.  Check that the MASTER CAUTION and
warning lights also become brightly illuminated.  Check that
MASTER CAUTION illuminates until reset.

b.  For all other tests to paragraph 9-149 steps b.
through u.

CAUTION

To prevent damage to caution panel internal
circuitry, disconnect external power and turn
battery switch to OFF position prior to
removing or replacing CAUTION PANEL
warning lights.

9-153. Troubleshooting Caution and Warning Lights
System.  Refer to circuit diagram (figure F-12) and trace
malfunctioning circuit or loop, using standard electronic
troubleshooting procedures and standard test equipment.
Localize malfunctioning switch components, and repair or
replace as required.

9-154. TRANSMISSION  OIL  TEMPERATURE SWITCH.

9-155. Description - Transmission Oil Temperature
Switch.  The (S3) transmission oil temperature switch,
located adjacent to temperature bulb on left side of
transmission, is a hermetically sealed, temperature
operated, single-pole switch that closes when temperature
of transmission oil rises above safe operating range.  This
energizes a XMSN OIL HOT warning light in the master
caution and warning system.

9-156. Removal Transmission Oil Temperature Switch.
Refer to paragraph 6-245.

9-157. Inspection Transmission Oil Temperature
Switch.  Refer to paragraph 6-246.

9-158. Installation Transmission Oil Temperature
Switch.  Refer to paragraph 6-247.
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9-159.

9-160.

FUEL PRESSURE SWITCH.

Description — Fuel Pressure switch. A
pressure operated switch (S12), located in the
discharge port of the fuel boost pump provides an
indication of pump failure. Should the pressure drop on
the pump, the switch closes, energizing FUEL BOOST
caution light on the caution panel.

9-161. Removal — Fuel Pressure Switch.
to paragraph 8-251.

9-162. Inspection — Fuel Pressure Switch.

Refer

a. Inspect switch for clogged pressure port.

b. Using a source of controlled and monitored
pressure, (MP-1, (T6) and 0-30 PSI gauge, (Tx), and
a test light or ohmmeter, inspect and test switch as
follows:

(1) Connect leads of light or ohmmeter
across pins A and B of the fuel pressure switch.

(2) The switch contacts should be closed
(test light on or continuity between pins A and B.)

(3) Slowly apply increasing pressure to the
pressure port of the switch.

(4) The switch contacts should open (test
light off or no continuity between pin A and B) before
increasing pressure exceeds 8 psi.

(5) Slowly decrease pressure from pressure
port of the switch.

(6) The switch contacts should close (test
light on or continuity between pin A and B) before
decreasing pressure is less than 4 PSI.

NOTE

The system caution light should be on
whenever fuei pressure is iess than 4
psi and off whenever the fuei pressure
is above 8 psi.

Switches which function at any
pressure between 4 and 8 psi may be
continued in service, for exampie;
switches which function at 6 psi on both
increasing and decreasing pressure are
acceptable.

(7) Replace switch if it does not operate at the
prescribed range.

TM 55-1520-228-23-1

9-163. Installation — Fuei Pressure Switch. Refer
to paragraph 8-253.

9-164. FUEL FiLTER PRESSURE SWITCH.

9-165. Description — Fuei Filter Pressure
Switch. The fuel filter pressure switch (SIO)
attached to a bracket beneath the engine is also called
the fuel filter differential pressure switch or the fuel filter
bypass warning switch. The fuel filter pressure switch
senses the pressure drop across the engine fuel pump
filter through before and after filter sense hoses (figure
4-1). As foreign material collects on the filter the pres-
sure drop increases. When the pressure drop reaches
approximately 0.750 psi the fuel filter pressure switch
closes and energizes the FUEL FILTER caution light
on the caution panel alerting the operator of a partially
clogged fuel filter and impending filter bypass. Actual
filter bypass occurs when the pressure drop across the
filter reaches 0.900 to 1.00 psi on the OH-58A or 2.00
to 2.50 psi on the OH-58C.

CAUTION

The switch has been preset at the
proper operating point. Do not attempt
adjustment below depot level.

9-166. Removal — Fuei Filter pressure
Switch. (Figure 4-1).

a.      Disconnect fuel filter sense hoses (5 and 6,
figure 4-1) to fuel filter bypass warning switch (7)
fittings.

b. Cut Iockwire and disconnect plug (P23) from
the fuel filter bypass warning switch.

c. Remove nuts (59) and washers (58) from the
mounting studs of the fuel filter bypass warning switch,
then remove fuel filter bypass warning switch (7) from
bracket attached to lower firewall beneath the engine.

9-167. Inspection — Fuei Filter Pressure Switch.

a. Disconnect the after filter sense hose (5,
figure 4-1) at the switch and cap the hose.

b. Position fuel selector lever to the open
position.

Activate the fuel boost pump. The FUEL
FlLTER caution light on the caution light panel should
illuminate.

d. If the light illuminates, turnoff fuel boost pump,
remove cap, and reconnect the after filter sense hose.
Bleed the engine fuel system. Refer to TM
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55-2840-231-23 for OH-58A or TM 55-2840-241-23
for OH-58C.

e. If the light fails to illuminate, check the electri-
cal system. Refer to paragraph 9-147 and check
switch as follows:

f. Disconnect plug (P23) from the switch. Check
continuity between terminals B and C on the switch.
With boost pump off there should be an open circuit
between terminals Band C. With after fiLter sense hose
disconnected and boost pump on there should be a
closed circuit between terminals B and C.

g. If switch fails electrical test, check for clogged
or restricted switch pressure port or before filter sense
hose (6, figure 4-1). Adequate fuel and boost pump
pressure are also required for a successful test.

h. Test the fuel filter switch for proper actuation
point as follows:

(1) Remove the after filter and before filter
hoses from the switch. Refer to paragraph 9-166.

(2) Install an appropriate fitting with approxi-
mately 36 inches of clear plastic tubing at the before
filter switch port (outboard side as mounted on the
aircraft).

(3) Insert a small funnel in the free end of the
tubing and fill with fuel.

(4) Check the switch contacts for closing with
an ohmmeter. The switch contacts should close when
the fuel level is raised 25 to 29 inches above the switch
port.

(5) Replace the switch if the contacts are not
closed when the fuel level is raised to 32 inches above
the switch port.

i. Replace switch that fails any of the above
inspections.

j. Repeat steps a. through d.

9-168. Installation - Fuel Filter Pressure Switch.
(Figure 4-1.)

a. Install fuel filter bypass warning switch into
bracket attached to lower firewall beneath the engine.
install and secure the washers (58) and nuts (59) on
the mounting studs of fuel filter bypass warning switch.

b. Connect fuel filter sense hoses (5 and 6, figure
4-1) to the fuel filter bypass warning switch (7) fittings.

c. Connect plug (P23) to the fuel filter bypass
warning switch. Check that the connection is properly
mated (tight and secure), and that the FUEL FILTER
caution light is extinguished. Install Iockwire (C96).

9-169. TRANSMISSION OIL PRESSURE SWITCH.

9-170. Description - Transmission Oil Pressure
Switch. Transmission oil pressure switch (S13),
located on the cabin roof to the left of the transmission,
is a pressure operated switch and serves to energize
XMSN OIL PRESS warning light on the instrument
panel, warning the pilot of low oil pressure.

9-171. Removal - Transmission Oil Pressure
Switch. Refer to paragraph 6-279.

9-172. Inspection - Transmission Oil Pressure
Switch (S13).

a. Inspect switch for clogged pressure port.

b. Test switch (S13) using a source of controlled
and monitored pressure and test light connected
across the 6/32 stud and case; slowly apply increasing
pressure to the pressure port of the switch. At 36 psig
the switch should actuate to open, extinguishing the
test light. On decreasing pressure the switch should
close at 30 (±2) psig and illuminate the test lamp.

NOTE

The switch is preset at the factory and
no adjustment is provided. Should the
switch fail to operate at this prescribed
range, replacement of the switch is
necessary.

9-173. Installation - Transmission Oil Pressure
Switch. Refer to paragraph 6-280.

9-174. CHIP DETECTORS.

9-175. Description - Chip Detectors. Chip
detectors (E3 and E6) installed on the engine provide
an indication of the presence of metal particles in the
engine lubrication system on the ENG CHIP DET cau-
tion panel segment. The transmission is equipped with
chip detectors (E5) and (E7) to provide illumination of
XMSN CHIP DET caution panel segment. The tail
rotor gearbox is equipped with chip detector (E4) which
provides illumination of T/R CHIP DET caution panel
segment. The lights are illuminated when metal par-
ticles are present in sufficient quantity on the magnetic
pole of the detector element to bridge the element.

9-176. Cleaning - Chip Detectors. Clean detec-
tors with drycleaning solvent (C62).
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9-177. Inspection - Chip Detectors.

a. lnspect detector for stripped or damaged
threads or bayonet pins.

b. Check for accumulation of metal particles on
magnet. Presence of metal may indicate need for
further investigation and corrective action.

NOTE

Refer to paragraph 8-289 for additional
information.

c. Ins-seal for damage or distortion.

9-178. Removal - Chip Detectors. Refer to para-
graph 6-288.

9-179. Repair or Replacement - Chip Detectors.
Remove packing and replace detector if threads or
bayonet pins are damaged.
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9-180. Installation - Chip Detectors. Refer to
paragraph 6-290.

9 - 1 8 1 . H Y D R A U L I C  P R E S S U R E
SWITCH.

9-182. Description - Hydraulic Pressure
Switch. The hydraulic switch (S67) is installed on the
right side of the solenoid valve. When hydraulic
pressure is below 300 psig the pressure switch
causes the HYD PRESS warning light in the pedestal
to illuminate.

NOTE

For  addi t ional  descr ipt ion and
maintenance, refer to paragraph 7-49.

9 - 1 8 3 .  E N G I N E  O U T  W A R N I N G
SWITCH.

9-184. Description - Engine Out Warning
Switch. An RPM sensor is connected to the gas
producer tachometer. Power is supplied from the
CAUTION PNL circuit breaker and connects to the
ENGINE OUT warning light and to a tone generator
which produces a tone in the pilot headset. The
engine out warning switch enables the pilot to
prevent audio warning in the headset by lowering the
collective pitch to the full down position.

9-185. Removal - Engine Out Warning Switch.

a. Remove copilot seat and seat pan. Refer to
paragraph 2-86.

b. Remove two screws attaching engine out
warning switch to mounting bracket beneath
collective jackshaft in void beneath copilot seat.

c. Disconnect electrical wires and remove switch.

9-186. Intallation - Engine Out Warning
Switch.

a. Attach electrical wires and install switch with
two screws to bottom of mounting bracket beneath
collective jackshaft in void beneath copilot seat.

b. Loosen clamp and striker arm on jackshaft and
position so that when collective is full down, striker
arm depresses engine out warning switch.

c. Check engine out warning switch with battery
on. Audio should be heard through pilot/copilot
headset when collective is raised approximately one
inch.

d. Install copilot seat pan and seat. Refer to
paragraph 2-88.

9-187. SHUNTS AND BUS BARS.

9-188. Inspection - Shunts and Bus Bars.
Inspect the shunts and bus bars for the following:

a. Corrosion

b. Deep scratches

c. Deformed

d. Discoloration

e. Any obvious damage,

9-189. Ramoval - Shunts and Bus Bars. Remove
all attaching hardware and remove shunt or bus bar
from mounting point.

9-190. Repair - Shunts and Bus Bars. If shunts or
bus bars show any obvious signs of damage, replace
shunt or bus bar.

9-191. Installation - Shunts and Bus Bars. Place
shunt or bus bar in mounting position and install
attaching hardware.

9-192.  TERMINAL BOARDS.

9-193. Inspection - Terminal Boards. Inspect the
terminal boards for the following:

a. Cracks

b. Corrosion

c. Security

d. Damaged threads.

9-194. Removal - Terminal Boards. Remove all
attaching hardware and remove terminal board from
mounting point.
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9-195. Repair - Terminal Boards. If terminal 9-196. Installation - Terminal Boards. Place
board has any obvious damage, replace terminal terminal board in mounting position and install
board. attaching hardware to hold terminal board in place.

SECTION Il. ALTERNATING CURRENT SYSTEM

9 - 1 9 7 .  A L T E R N A T I N G C U R R E N T
SYSTEM.

9-198. General - Alternating Current System.
Alternating current is supplied to the 115 Vac bus in
the overhead console by a static inverter. The system
includes the inverter (PSI), inverter switch (S82), and
the inverter fail relay (K10), and supplies operating
power for the OH-58A/C gyro compass and attitude
gyro and for the OH-58C CONUS NAV and altimeter-
encoder.

9-199 .  INVERTER.

9-200. Description - Inverter. The 65 volt
ampere 115 Vac 400 Hz single phase static inverter
(PSI ) is located on the equipment shelf in the avionics
compartment.

9-201. Inspection - Inverter. Inspect inverter for
cracked or damaged case, proper bonding and
security of mounting, broken connector pins, or
cracked connector inserts and for proper operation,

9-202. Testing - Inverter.

a. Open all circuit breakers and energize external
power source.

b.    Close INV PWR and CAUTION PNL LTS circuit
breakers. Position NON-ESS BUS switch to NORM,
Close all ac circuit breakers. Check that INST
INVERTER caution light is illuminated.

c. Position inverter switch (S82) to INV, Check
that inverter is energized and that INST INVERTER
caution light is extinguished,

d.    Check that voltage on the ac bus is 113.5 (±5)
volts when all ac loads are energized and that non-
essential bus voltage is 28 (±0.5) Vdc,

e. If the ac voltage is not within the limits
specified above, replace the inverter.

f. Position inverter switch to OFF. Check that
voltage on the ac bus decreases to zero and that
inverter becomes de-energized.

9-203. Troubleshooting - Inverter. Refer to
figure F-4 and table 9-8.

NOTE

Before using table 9-8, ensure all normal
o p e r a t i o n a l  c h e c k s  h a v e  b e e n
performed. If a malfunction exists which
is not listed in table 9-8, notify the next
higher level of maintenance.

9-204. Removal - lnverter.

a. Place BAT switch to OFF.
power.

b. Gain access to inverter.

Remove external

c. Disengage connector and protect with cap.

d.  Remove attaching hardware.

e. Lift inverter from compartment,

9-205. Repair or Replacement - lnverter.
Replace with serviceable like item and return
removed component to depot if inspection
requirements are not met.

9-206. Installation - Inverter.

a. Position inverter.

b. Remove protective cap from connector and
engage with inverter.

c. Install attaching hardware
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Table 9-8. Troubleshooting - Inverter

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Inverter fails to function.

STEP 1. Check for open circuit breaker, faulty wiring, loose connections at switch (S82) or power circuits.

Reset circuit breaker, repair wiring, or tighten loose connections at switch or power circuit.

STEP 2. Check for defective inverter.

Replace inverter.

2. Incorrect output voltage or frequency by inverter.

STEP 1. Check input voltage to inverter.

Correct primary low voltage conditions.

SECTION Ill .  STARTING SYSTEM

9-207.  STARTER SYSTEM.

9-208. Description - Starter System. T h e
starter-generator (G1) is located on the underside of
the engine. This unit is used to start the engine,
charge the battery and supply power for operation of
dc equipment. The starter is energized by the starter-
relay (K3) located in the aft electrical compartment.
This relay is actuated by the starter switch (S6)
located on the pilot collective stick. Refer to figures
9-1 and F-8.

NOTE

Refer to paragraph 9-38 for coverage of
starter-generator.

9-209. Cleaning - Starter System. Refer to
paragraph 9-40.

9-210. Inspection - Starter System. Refer to
paragraph 9-41.

9-211. Testing - Starter System.

a. Pull fuel pump circuit breaker. Connect battery
and position BAT switch to BAT or connect external
power. Depress starter switch on pilot collective pitch
stick and check starter system for normal operation.

b. Disconnect wires K4B8 and K4D8 from
terminal C on the starter-generator and isolate them
from ground. Connect an external power source at
external power receptacle.

(1) Energize external power source. Ensure
that ENG START circuit breaker is closed. Depress
starter switch on pilot collective stick. Check that
external power source voltage (approximately 28
Vdc) is present at end of wires K4B8 and K4D8 while
starter switch is depressed.

(2) Release pilot starter switch. Check for no
voltage at open end of wires K4B8 and K4D8.
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(3) Open ENG START circui t  breaker. NOTE
Disconnect external power source. Reconnect wires
K4B8 and K4D8 to terminal C on the starter- Before using table 9-9, ensure all normal
generator. Check that connections are tight and operat ional checks  have  been
secure. performed. If a malfunction exists which

is not listed in table 9-9, notify the next
9-212. Troubleshooting - Starter System. Refer higher level of maintenance.
to figure F-8 and table 9-9.

Table 9-9. Troubleshooting - Starter

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Starter fails to operate when switch is depressed

STEP 1. Check circuit breaker.

Engage breaker if open or replace defective breaker.

STEP 2. Check battery condition.

Replace defective battery.

STEP 3. Check starter switch contacts for evidence of corrosion, burned contacts, etc.

Replace defective switch.

STEP 4. Check wiring for shorts and loose connections.

Repair or replace wiring. Tighten loose connections.

STEP 5. Check starter relay (K3) for operation.

Replace defective relay.

STEP 6. Check starter brushes for wear or binding.

Replace worn brushes or if binding in holder, remove, clean and reset brushes.

STEP 7. Check starter armature for pitting, burning, etc.

Replace starter if armature defective.
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Table 9-9. Troubleshooting - Starter (Cont)

CONDITION

2.

TEST OR INSPECTION

CORRECTIVE ACTION

Starter fails to produce sufficient rpm during start cycle (15% as indicated on gas producer tachometer
indicator).

STEP 1. Check battery terminal voltage.

Replace battery if terminal voltege low or use external power source for start.

STEP 2. Check starter bearings for wear or obvious damage.

Replace starter.

9-213. Removal - Starter System. Refer to
paragraph 9-42.

9-214. Installation - Starter Systems. Refer to
paragraph 9-44.

9-215.  STARTER RELAY.

9-216. Description - Starter Relay. The starter
relay (K3) (figure 9-1) is located on the equipment
shelf above the avionics compartment and supplies
direct current to the starter when the starter switch is
depressed.

9-217. Inspection - Starter Relay. Inspect starter
relay for the following:

a. Broken pins

b. Discoloration

c. Cracks.

9-218. Removal - Starter Relay.

a. Be sure all electrical power is off

b. Remove bus bar from relays (K2, K3, and K12).

c. Disconnect and tape wire ends using electrical
tape (C137).

d. Remove mounting bolts and washers.

9-219. Installation - Starter Relay.

a. Position relay and install mounting hardware.

b. Remove tape and connect wires

c. Install bus bar on relays (K2, K3, and K12).

9-220.  STARTER SWITCH.

9-221. Description - Starter Switch. The starter
switch (S6), located in the collective stick switch box,
is a double-pole, single-throw, pushbutton type
switch. When switch is pressed to START position,
the circuit to starter relay actuating coil and the
igniter unit is energized.

9-222. Inspection - Starter Switch. Refer to
paragraph 9-128.

9-223. Removal - Starter Switch.

a. Position BAT switch to OFF.

b. Remove switch plate mounting screws and lift
plate sufficiently to gain access to switch wires.

c. Disconnect switch wires and tape wire ends
using electrical tape (C137).
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d. Remove switch from panel.

NOTE

Utilize caution in switch removal
prevent chafing or damage to wires.

9-224. Installation - Starter Switch.

b. Remove tape and connect wires to switch

box and installc. Position plate on switch

to
mounting screws.

a. Install switch to plate observing that indexing
key is in proper position.

S E C T I O N  I V .  I G N I T I O N  S Y S T E M

9-225.  IGNITION SYSTEM.

9-226. Description - Ignition System. The
ignition exciter (Z1), furnished with the power
turbine, is located below the tachometer generator on
the lower left section of the engine and consists of a
low tension capacitor discharge ignition exciter. This
unit provides a repeating ignition arc during engine
start cycle (figures 9-1 and F-8). A key lock ignition
switch is installed on the aft left side of the center
console.

9-227. Inspection - Ignition System.

a. Inspect cable for cracks, bends, and fraying.

b. Inspect igniter for dents.

c. Check components for security.

9-228. Testing - Ignition System.

a. Pull fuel pump circuit breaker. Connect battery
or external power and position BAT switch to BAT and
key lock ignition to ON. Depress starter switch on pilot
collective pitch stick and check ignition system for
normal operation.

b. Operation Check - Igniter Only Circuitry.
Remove wire J3B18 from ignition unit and isolate
from ground, Connect external power source to the
helicopter.

(1) Energize external power source. Ensure
that IGN ENG circuit breaker is closed. Depress
starter switch on pilot collective stick. Check that
external power source voltage is present at open end
of wire J3B18.

(2) De-energize external
Connect wire J3B18 to ignition
connection is tight and secure.

NOTE

power source.
unit. Check that

I f  MWO 55-1520-228-30-15  was
applied, no operational check of engine
relight circuit is required. Circuit was
deactivated by TB 55-1520-228-20-18.

c. Operational Check - Igniter and Engine
Relight Circuitry (Helicopters S/N 72-21061 and
Subsequent). Remove wires J3B18 and J3C20 from
ignition unit and isolate from each other and from
ground.

(1) Energize external power source. Ensure
that IGN ENG circuit breaker is closed. Check that
ENG RELIGHT indicator light on the instrument panel
is not illuminated.

(2) Depress ENG RELIGHT indicator light and
release it. Check that light illuminates when
depressed and extinguishes when released.

(3) Depress starter switch on pilot collective
stick. Check that external power source voltage is
present at open end of both wires J3B18 and J3C20.

(4) Release starter switch. Check that there is
no voltage at open end of either wire J3B18 or wire
J3C20.

(5) Disconnect pressure line from port on
engine relight unit, Apply approximately 20 psig
pressure at port. (A short length of plastic tubing may
be attached to port to facilitate application of
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pressure.) Quickly release the pressure and check
that after 5 seconds: the external power source
voltage appears at open end of wire J3C20 for
approximately 3 seconds and then disappears; ENG
RELIGHT indicator light illuminates and remains
illuminated. Also, check that during the application of
and releasing of pressure, no voltage appears on wire
J3B18.

Pressures in excess of 80 psig may cause
damage to engine relight unit.

(6) Place ENG RELIGHT switch to RESET OFF
and then release it. Check that ENG RELIGHT
ind ica to r  l i gh t  ex t ingu ishes  and  rema ins
extinguished.

(7) Reconnect engine air pressure hose to
relight unit. Check that connection is properly made
and is tight and secure.

(8) De-energize external  power source.
Connect wires J3B18 and J3C20 to igniter unit.
Check that connections are tight and secure.

9-229. Troubleshooting - Ignition System. Refer
to figure F-8 and table 9-10.

NOTE

Before using table 9-10, ensure all
normal operational checks have been
performed. If a malfunction exists which
is not listed in table 9-10, notify tha next
higher level of maintenance,

Table 9-10. Troubleshooting - Ignition system

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Ignition system fails to operate when START switch is depressed.

STEP 1. Check for open or defective circuit breaker.

Reset open igniter circuit breaker or replace defective breaker.

STEP 2. Check for corroded or burned switch contacts.

Replace defective starter switch.

STEP 3. Loose connections or shorted wiring.

Repair or replace defective wiring or tighten loose connections,

STEP 4. Check for defective engine ignition system or defective igniter.

Refer to TM 55-2840-231-24 and replace defective igniter or other parts of engine ignition
system.
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9-230.  IGNITION SWITCH. 9-233. Removal - Ignition Switch.

a. Remove attaching hardware.
9-231. Description - Ignition Switch. The
ignition switch is a key lock ignition switch installed b. L i f t  ign i t ion switch from console and
on the aft left side of the center console. When placed disconnect electrical wires.
in the ON position it allows the pilot to start the
engine. 9-234. Installation - Ignition Switch.

a. Connect electrical wire and position ignition

9-232. Inspection - Ignition Switch. Inspect for switch in console.

proper key operation, security, and electrical
connections. b. Install attaching hardware.

SECTION V. LIGHTING PROVISIONS

9-235.  LIGHTING PROVISIONS.

9-236. Description - Lighting Provisions.
Lighting provisions include the equipment necessary
for the illumination of instruments and switches; also
interior and exterior lighting used for night operation
of the helicopter.

9-237. INTERIOR LIGHTS SYSTEM.

9-238.    Description - Interior Lights System q .
The interior lights system consists of internal lighting
of the instruments, panel edge lights, dimming
rheostats (R7 and R25), one transistorized dimming
element (Q1), lighting terminal boards (TB6 and
TB25), two cockpit lights, signal light, signal light
receptacle (J169), and associated wiring as shown in
figure F-13.

9-239. Description - Interior Lights System q .
The interior lights system consists of internal lighting
of the instruments, panel edge lights, console light
switch (S122), and instrument light switch (S123)
which operates instruments lights rheostat (R7),
console light rheostat (R25), one transistorized
dimming element (Q1), power supplies (PSI and
PS2), lighting terminal boards (TB1, TB6, and TB31),
one cockpit light, signal light, signal light receptacle
(J169), and associated wiring as shown in figure
F-35.

9-240. Inspection - Interior Lights System.

a.  Check dimming rheostats (and power supplies
q) for mounting security, cracks, and chips.

b. Check edge lights for security

c. Check wiring for condition and security.

9-241. Testing - Interior Lights System.

a. Instrument Lights. Rotate instruments lights
control (R7) and console lights control (R25) to their
counterclockwise extremes (DIM),

(1) Ensure that INSTR LTS circuit breaker is
closed. Rotate instrument lights control clockwise
until dimming switch closes. Check that instrument
lights illuminate dimly.

(2) Continue clockwise rotat ion of the
instrument lights control. Check that the instrument
lights increase in brightness as the control is rotated
clockwise.

(3) Rotate the instrument lights control
counterclockwise. Check that the instrument lights
decrease in brightness as the control is rotated 
counterclockwise and extinguish
reaches counterclockwise extreme.

when control
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b. Console lights:

(1) Position CSL LT switch to ON 

(2) Rotate console lights control clockwise.
Check that console lights and floodlights (including all
avionic equipment lights) and control panel lights
illuminate dimly.

(3) Continue clockwise rotation of the console
lights control. Check that the lights which are
illuminated in step (2) increase in brightness as the
control is rotated clockwise.

( 4 )  R o t a t e  c o n s o l e  l i g h t s  c o n t r o l
counterclockwise. Check that the lights which were
illuminated in step (2) decrease in brightness as
control is rotated counterclockwise and are
extinguished when control reaches counterclockwise
extreme.

(5) Position console lights switch to OFF q .

c. Position CSL LT switch to OFF q .

(1) Place NON-ESS
Ensure that COCKPIT LTS

TM 55-1520-228-23-1

BUS switch to NORM.
circuit breaker is closed.

Check that the cockpit light is operational in each
mode (ON/OFF, DIM/BRIGHT, and SPOT/FLOOD).

(2) Ascertain that the cockpit light is in the OFF
posit ion.

d. Signal Light Receptacle. Ensure that SIGNAL
LT circuit breaker is closed. Check that 28 Vdc is
present between B and A (ground) of the signal light
receptacle.

9-242. Troubleshooting - Interior Lights
System. Refer to figure F-13 and table 9-11 ~.
Refer to figure F-35 and table 9-12 B.

NOTE

Before using table 9-11 or 9-12, ensure
all normal operational checks have been
performed. If a malfunction exists which
is not listed in tables 9-11 and 9-12,
not i fy  the  next  h igher  leve l  o f
maintenance.

Table 9-11. Troubleshooting - Interior Lights q

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Light fails to illuminate when circuit is energized.

STEP 1. Check for open lamp filament or light improperly bonded to structure.

Replete lamp or board lighting fixture to ensure good electrical ground,

2. Circuit breaker opens when circuit is energized.

STEP 1. Check for shorted wiring

Repair or replace defective wiring.

3. Lights fail to respond to rheostat rotation.

STEP 1. Check for defective transistor dimmer element (Q1),

Replace dimmer element.
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Table 9-12. Troubleshooting - Interior Lights q

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Some instrument lights fail to illuminate when circuit is energized.

STEP 1, Check for defective power supply (PS1 or PS2).

Replace power supply.

2. Circuit breaker opens when instrument lights circuit is energized.

STEP 1. Check for shorted wiring.

Repair or replace defective wiring.

STEP 2. Check for defective power supply (PS1 or PS2).

Replace power supply.

STEP 3. Check for defective instrument lights rheostat.

Replace rheostat.

3. Console lights fail to illuminate when rheostat is rotated.

STEP 1. Check for defective transistors dimming element (Q1).

Replace dimmer element.

STEP 2. Check for defective circuit breaker.

Replace circuit breaker.

4. Some console lights fail to illuminate.

STEP 1. Defective console lights switch (S122)

Replace switch.

9-245. Inspection - Cockpit Lights.
9-243. COCKPIT LIGHTS.

a. Inspect wiring for chafing and broken
9-244. Description - Cockpit Lights. These insulation.
lights have an ON-OFF switch and a rheostat
incorporated into the lamp body. One light is located b. Inspect terminals for security.
on the center post and the other on the overhead
center beam behind the copilot. They may be c. inspect light base and rheostat for cracks and
positioned in their holders or hand-held. dents.
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9-246. Removal - Cockpit Lights.

a.

b.
(TB5)

c.

Check that all electrical power is OFF.

Disconnect light wire from terminal board
and cover terminal for protection.

Disconnect ground lead from ground stud and
remove cable from grommet.

d. Remove mounting nuts, washers, screws, and
spacer, holding light base.

9-247. Repair - Cockpit Lights. Replace all items
that fail inspection.

9-248. Installation - Cockpit Lights.

a. Place light and spacer in position and install
screws, washers, and nuts.

b. Connect light by inserting cable through
grommet, install and secure ground lead. Check for
proper bonding to airframe structure.

c. Remove protective cover and connect light wire
to terminal board (TB5).

9-249. Troubleshooting - Cockpit Lights. Refer
to table 9-11 and figure F-13 for troubleshooting of
cockpit lights.

9-250. EXTERIOR LIGHTS SYSTEM,

9-251. General - Exterior Lights System. The
exterior lights system consists of one infrared/white
(lR/white (dual)) landing/searchlight; two switches
located in the pilot collective stick switchbox; two
position lights (DS2 and DS3) located one each on the
right and left tip of the horizontal stabilizer; position
lights switch (S68), position lights dimming resistor
(R33); two forward NVG position lights (IR) located
forward of the FM homing antenna on both sides of
aircraft, two lower NVG position lights (IR) forward of
the APFI-39 antenna support, one aft NVG position
light (lR) located on top the taillight support assembly,
one NVG position light switch located on the
overhead console; one anticollision light (DS5), and
one taillight located on the aft tip of the tailboom
fairing. All lighting circuits are energized from
essential or nonessential bus and protected by circuit
breakers located in the overhead console.

9-252. General

TM 55-1520-228-23-1

- Exterior Lights System. After
compliance with MWO 55-1520-228-50-32 q
q . The exterior lights system consists of one
lR/white (dual) landing/searchlight; two switches
located in the pilot collective stick switchbox; two
position lights (DS2 and DS3) located one each on the
right and left tip of the horizontal stabilizer; position
lights switch (S68), position lights dimming resistor
(R33); two forward NVG position lights (IR) located
forward of the FM homing antenna on both sides of
aircraft, two lower NVG position light (IR) forward of
the APR-39 antenna support, one aft NVG position
light (IR) located on top of the taillight support
assembly, one NVG position light switch located on
the overhead console; one anticollision light (DS5),
and one taillight located on the aft tip of the tail boom
fairing. All lighting circuits are energized from
essential or nonessential bus and protected by circuit
breakers located in the overhead console.

9-253.  LANDING LIGHTS.

9-254. Description - Landing Lights. Two
landing lights (figure 9-1, DS7-DOWN, DS8-FWD)
located in the lower center section of the nose are
positioned to provide illumination both forward and
downward from the helicopter.

9-255. Cleaning - Landing Lights.

a. Remove moisture and loose dirt with a clean
soft cloth.

b. Remove grease, fungus, and ground-in dirt
with a clean, lint-free cloth dampened with
drycleaning solvent (C62).

9-256. Inspection - Landing Lights.

a. Check light for defective or broken seal beam
unit.

b. Check for loose electrical connections.

c. Check for damaged or defective components.

9-257. Testing - Landing Lights.

a. Place LDG LTS switch on pilot collective stick to
OFF. Ensure that LDG LTS circuit breaker is closed.
Check that both landing lights are off.
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NOTE

Many OH-58 helicopter operators prefer
to illuminate the forward facing light
during hovering and taxiing at night to
eliminate the glare created if the
downward facing light was used.
Accordingly, OH-58  users  have
permission to rewire the lights so that the
forward facing light illuminates at the
DOWN switch position. Wiring diagram
figure F-15, indicates the correct way to
accomplish the above. Wires L3A22 and
L8A22 have been changed at TB27 from
terminals 2 and 3 respectively to 3 and 2
respectively. On helicopters that have
been rewired, the switch box on the pilot
collective stick should read BOTH, FWD,
and OFF. (On helicopters that have not
been rewired, the switch box should read
BOTH, DOWN and OFF.) Relabel the
FWD position by hand on rewired
installation. This note does not apply to
the OH-58C which has a controllable
searchlight.

b. Place LDG LTS switch to FWD position. Check
to see that forward facing landing light illuminates.

c. Place LDG LTS switch to BOTH. Check that
both landing lights illuminate.

9-258. Troubleshooting - Landing Lights, Refer
to figure F-15 and table 9-13.

NOTE

Before using table 9-13, ensure all
normal operational checks have been
performed. If a malfunction exists which
is not listed in table 9-13, notify the next
higher level of maintenance.

Refer to table 9-16 for troubleshooting
of the controllable landing light.

Table 9-13. Troubleshooting - Exterior Lights

is actuated,

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Landing lights fail to illuminate when switch

STEP 1. Check for open circuit breaker,

Reset breaker or replace if required.

STEP 2. Check for loose connections, shorted wiring, or defective switch.

Tighten loose connections and repair or replace defective wiring or switch.

STEP 3. Check lamps for open filament.

Replace defective lamp.

2. Anti-collision light illuminated constantly.

STEP 1. Check for defective flasher unit (210).

Replace defective flasher unit (210).
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Table 9-13. Troubleshooting - Exterior Lights (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

3. Position lights fail to illuminate when switch (S68) is actuated to BRT.

STEP 1. Check for opened circuit breaker, faulty switch, shorted wiring, or loose connection.

Replace circuit breaker or switch as applicable. Repair or replace wiring or tighten loose
connections.

STEP 2. Check for broken lamp filament.

Replace faulty lamp.

STEP 3. Nonessential bus switch not in manual position.

Position switch to MANUAL.

4. Position lights fail to dim or fail to burn when switch is actuated to dim position.

STEP 1. Check for defective dimming resistor (R33).

Replace dimming resistor.

Table 9-14. Troubleshooting - Exterior Lights
After compliance with MWO 55-1520-228-50-32

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Anticollision light illuminated constantly.

STEP 1. Check for defective flasher unit (Z10).

Replace defective flasher unit (Z10).

2. Position lights fail to illuminate when switch (S68) is actuated to BRT.

STEP 1. Check for opened circuit breaker, faulty switch, shorted wiring, or loose connection.

Replace circuit breaker or switch as applicable. Repair or replete wiring or tighten loose
connections.
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Table 9-14. Troubleshooting - Exterior Lights (Cont)
After compliance with MWO 55-1520-228-50-32

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 2. Check for broken lamp filament.

Replace faulty lamp.

STEP 3. Nonessential bus switch not in manual position.

Position switch to MANUAL.

3. Position lights fail to dim or fail to burn when switch is actuated to dim position

STEP 1. Check for defective dimming resistor (R33).

Replace dimming resistor.

4. NVG position lights fail to illuminate when NVG POS LTS switch is actuated.

STEP 1. Check for open circuit breaker, faulty switch, shorted wiring or loose connection

If the lights remain inoperative, replace light assembly.

9-259. Removal - Landing Lights.

a. Check that all electrical power is off

b. Remove light access window.

c. Remove nuts, spacers, washers, and bolts
attaching landing lights.

d. Disconnect electrical wiring from landing
lights and cover wire ends using electrical tape
(C137). Remove light.

NOTE

Replace wires L2A14(L2A12), L6A16N,
L5A14(L5A12) and L7A16N, figure
F-15 with wire, MIL-W-22759/5. The
wire part number conforming to this
specification is 140-008-12 for the
power lead and 140-008-16 for the
ground lead.

9-260. Repair - Landing Lights. Replace faulty or
damaged component parts.

9-261. Installation - Landing Lights.

a. Remove tape from wire ends and connect
electrical wiring to landing light.

b. Position light on mounting bracket and install
attaching bolts, washers, spacers, and nuts.

c. Adjust “down shining” landing light (DS7) so
that rim of light is 1.400 inches below roof of
compartment. Adjust “forward shining” landing light
(DS8) so that rim of light is 4.750 inches below roof of
compartment.

d. Install light access window.
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9-262. LANDING LIGHT RELAYS.

9-263. Description - Landing tight Relays. Two
relays (K8 and K9, figure 9-1) located in the nose
compartment, control illumination of landing lights
and are actuated by landing light switch (S49).

9-264. Inspection - Landing Light Relays. Refer
to paragraph 9-364.

9-265. Removal - Landing Light Relays.

a. Check that all electrical power is OFF.

b. Disconnect all electrical wiring from the relay
and cover wire ends using electrical tape (C137).

c. Remove screws and washers attaching relay
and remove relay.

9-266. Repair - Landing Light Relays. Refer to
paragraph 9-365.

9-267. Installation - Landing Light Relays.

a. Position landing light relay and install
attaching washers and screws.

b. Remove tape from wire ends and connect all
electrical wiring.

9-268. lR/White (Dual) Landing/Searchlight q
q . After compliance with MWO 55-1520-228-50-
32.

9-269. Description - lR/White (Dual) Landing/
Searchlight. A dual light assembly with a white light
on one side and IR light on the other side is mounted
in the lower nose section of the helicopter. The circuit
consists of two controllable lights; two circuit
breakers located in the overhead circuit breaker
panel; and two switches, located on the pilotr
collective stick switch box.

Do not illuminate light

9-270. Functional Test - lR/White (Dual)
Landing/Searchlight.

a. Close SRCH LT CONTand SRCH LT PWR circuit
breakers. Position three-way LDG LT switch to ON
and check that white light illuminates. Return switch
of OFF.

b. Position four-way LDG LT switch to EXT
(forward position). Check that light extends and is
stopped by extend Ii m it switch at 120 degree
extension.

c. Position three-way LDG LT switch to NVG
position. Check that IR light illuminates. Return
switch to OFF.

d. Position four-way switch to RETR (aft position).
Check that light retracts.

NOTE

White light will automatically extinguish
when light rotates 90 degrees right or
left of center, if extended less than 60
degrees.

e. With light partially extended, position four-way
switch to the left and check that light rotates to the
left.

f. Position four-way switch to the right and check
that light rotates to the right.

9-271. Troubleshooting - lR/White (Dual)
Landing/Searchlight. Refer to table 9-15.

9 - 2 7 2 . C l e a n i n g  - lR /Whi te  (Dua l )
Landing/Searchlight.

a. Remove moisture and loose dirt with a clean,
soft cloth.

b. Remove dirt from electrical connectors with a
bristle brush.

in areas of
combustible material, such as tall grass,
etc.

Do not illuminate IR light with light
assembly fully retracted.

9-273. Inspection - lR/White (Dual)
Landing/Searchlight. Visually inspect searchlight
assembly and cover(s) for signs of damage or missing
parts. Inspect collective head for switch operation,
orientation, and missing parts. Ensure C/Bs are
correctly labeled and activated.
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MOD, KIT, lR/WH (DUAL) LANDING/SEARCHLIGHT EGD 0967-1

TROUBLESHOOTING CHART

Table 9-15. Troubleshooting - lR/White (Dual) Landing/Searchlight q q

RESULT - ACTIONFAILURE

3-position switch
WHITE or NVG Lamp
fails to turn on

3-position switch OFF
lamp(s) fails to turn off

PROBABLE CAUSE

No power to light
assembly

Lamp failure (WHITE)
or IR)

Wiring Fault

3-position switch
failure (WHITE)

3-position switch
failure (IR)

Lamp relay failure
(WHITE)

(IR)

Lamp relay failure/
wiring fault

CHECK/TEST

Check battery master

Check SRCH LT PWR
CB

Remove lamp wiring
Ground lamp GND
terminal
Apply 28 Vdc to other
terminal on lamp

Check wiring/
continuity per wiring
diagram

Connect dc meter
GND to terminal No. 1
(Tl) and V+ to terminal
No. 3 (T3)

Connect dc meter
GND to T1 and V+ to T2

Connect dc meter
GND to T1 and V+ to T8

Connect dc meter
GND to T1 and V+ to T2
then T3 (28 Vdc input)

Connect dc meter
GND to T1 and V+ to T8
then T3

Connect dc meter
GND to T1, V+ to T2
(WHITE)
V+ to T8 (IR)

Switch off - Turn on.

CB disabled -
Activate CB

Lamp does not light -
Replace lamp.

Wiring incorrect -
Correct wiring
installation.

No power to light,
wiring incorrect at
bus - Correct wiring
installation.

No power to relay -
Replace 3-position
switch

No power to relay -
Replace 3-position
switch

Power to both
terminals (T2 & T3) -
Relay failure replace
light assembly

Power to both
terminals (T8 and
T3) - Relay failure
replace light assembly

No voltage - Relay
failure, replace light
assembly, 28 Vdc
present-wiring
fault - Correct wiring
installation
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MOD, KIT, lR/WH (DUAL) LANDING/SEARCHLIGHT EGD 0967-1

TROUBLESHOOTING CHART

Table 9-15. Troubleshooting - lR/White (Dual) Landing/Searchlight q q (Cent)

FAILURE

4-position switch -
any position

4-position switch - L

4-position switch - R

4-positicm switch -
EXT

4-position switch -
RETR

PROBABLE CAUSE

No power to light
assembly

Wiring fault

Relay/motor failure

4-position switch
failure

Relay/motor failure

4-position switch
failure

Relay/motor failure

4-position switch
failure

Relay/motor failure

4-position switch
failure

CHECK/TEST

Check SRCH LT CONT
CB

Connect dc meter
GND to T1, V+ to T3

Check continuity from
3-position comm. to
4-position comm.
(Pin 6) (Wire L422A20)

Connect dc meter
GND to T1, V+ to T5

Connect dc meter
GND to T1, V+ to T5

Connect dc meter
GND to T1, V+ to T4

Connect dc meter
GND to T1, V+ to T4

Connect dc meter
GND to T1, V+ to T6

Connect dc meter
GND to T1, V+ to T6

Connect dc meter
GND to T1, V+ to T7

Connect dc meter
GND to T1, V+ to T7

RESULT - ACTION

CB disabled -
Activate CB

No voltage - Wiring
incorrect at bus,
correct wiring
installation.

No continuity -
Correct wiring
installation

Voltage present -
Replace light
assembly

No voltage present -
Replace 4-position
switch

Voltage present -
Replace light
assembly

No voltage present -
Replace 4-position
switch

Voltage present -
Replace light
assembly

No voltage present -
Replace 4-position
switch

Voltage present -
Replace light
assembly

No voltage present -
Replace 4-position
switch
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9 - 2 7 4 . R e m o v a l  - lR /White (Dual)
Landing/Searchlight.

a. Be sure all electrical power is off.

b. Remove light mounting screws.

c. Lower light assembly.

d. Remove terminal cover, disconnect, and
protect wires.

e. Remove light assembly.

9-275. Repair or Replacement - lR/White
(Dual) Landing/Searchlight.

a. Removal/Replacement of sealed beam lamp in
non-l R part of searchlight:

b. Ensure that searchlight is in the proper
(stowed) position with the white light facing outward.
Ensure that the collective-mounted control switch is
OFF. Pull LDG LT CONT and LDG LT PWR circuit
breakers. Remove four screws securing retaining ring
and remove retaining ring. Remove lamp. Label and
disconnect wiring.

NOTE

Observe position of lamp before
removal, and install new unit in same
position with lamp key inserted in
cutaway notch in canopy housing.
Reassemble using reverse order of
removal procedure.

c. Removal/Replacement of IR filter and sealed
beam lamp in IR part of searchlight: Before
disconnecting aircraft power, rotate searchlight
canopy until IR filter is facing outward. Ensure that
the collective-mounted searchlight control switch is
OFF. Pull LDG LT CONT and LDG LT PWR circuit
breakers. Remove four screws securing IR filter and
remove IR filter. Remove lamp.

NOTE

Observe position of lamp before
removal, and install new unit in same
position with lamp key inserted in
cutaway notch in canopy housing.
Reassemble using reverse order of
removal procedure.

d. Removal/Replacement

(1) Ensure that white
stowed position and extend

of canopy assembly:

light is facing out in
light completely. Pull

LANDING LT CONT and LDG LTPWR circuit breakers,
and ensure that the collective-mounted searchlight
control switch is OFF.

(2) Removal: Remove both the IR and white
lamps (procedure above). Label the wires to IR lamp
and white lamp with tape. Loosen screws holding
canopy to shaft. Slide canopy off shaft. Slide wires out
of canopy.

(3) Installation: Slide new canopy over shaft so
that the housing for the white light will be facing
outward in same position as removed white light.
Line up the two setscrews with detents in the shaft.
Tighten the setscrews. Check end play in the shaft
using a 0.150 inch thickness gage, and reset as
required. Slide wires into canopy, Reinstall lamps.

e. R e m o v a l / R e p l a c e m e n t  o f  l R / w h i t e
searchlight assembly: Refer to paragraphs 9-274 and
9-275.

9 - 2 7 6 .  C O N T R O L L A B L E  L A N D I N G
LIGHT q

9-277. Description - Controllable Landing Light
System. Helicopters having MWO 55-1520-228-50-
16 incorporated will have a controllable landing light
located in the lower center section of the nose,
capable of providing illumination for a full range of
360 degrees, when extended 60 degrees or more.
The circuit consists of one controllable light; two
circuit breakers, located in the overhead circuit
breaker panel and two switches, located on the pilot
collective stick switch box.

Do not illuminate light in areas of
combustible material, such as tall grass,
etc.

9-278.    Functional Test - Controllable Landing
Light.

a. Close landing LTPWR and landing LTCONT
circuit breakers. Position landing light switch to ON
and check that light illuminates. Return switch to
OFF.
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b. Position four-way switch to extend (forward
position). Check that light extends and is stopped by
extend limit switch at approximately 120 degrees
extension.

c. Position four-way switch to RETR (aft position).
Check that light retracts.

NOTE

Landing light must be extended at least
60 degrees before full 360 degrees travel
can be achieved.

d. With light partially extended, position four-way
switch to the left and check that light rotates to the
left.

e. Position the four-way switch to the right and
check that light rotates to the right.

f. With light extended and rotated, position
switch to STOW. Check that light retracts and is
stopped by the retract limit switch and then rotates to
its level stowed position and stops.

9-279. Troubleshooting - Controllable Landing
Light System. Troubleshoot the controllable landing
light system in accordance with table 9-16.

NOTE

Before using table 9-16, ensure all
normal operational checks have been
performed. If a malfunction exists which
is not listed in table 9-16, notify the next
higher level of maintenance.

Table 9-16. Troubleshooting - Controllable Landing Light q

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Light fails to illuminate.

STEP 1. Check for open or defective landing light control or landing light power circuit breakers. Close or
replace circuit breaker as required.

STEP 2. Check that light is not rotated more than approximately 90 degrees and extended less than
approximately 60 degrees.

Reposition light to within these limits.

STEP 3. Check for open lamp filament.

Replace lamp. Refer to paragraph 9-275.

STEP 4. Check for defective switch (ON-OFF-STOW).

Replace switch.

STEP 5. Check for open or high resistance in wiring or connection. Refer to figure F-40.

Replace or repair wiring or clean or tighten connections.

STEP 6. Check for faulty limit switches.

Replace light assembly. Refer to paragraph 9-275.
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Table 9-16. Troubleshooting - Controllable Landing Light E (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

2. Light intermittent or dim

STEP 1. Check for faulty wiring or ground. Refer to figure F-40

Repair as required.

3. Light fails to extend or rotate.

STEP 1. Check for open or defective landing light control or landing light power circuit breakers.

Close or replace circuit breakers as required.

STEP 2. Check for faulty switch (four-way).

Replace switch.

STEP 3. Check for faulty wiring. Refer to figure F-40

Repair or replace as required.

STEP 4. Check for faulty light assembly.

Replace light assembly. Refer to paragraph 9-275.

4. Light fails to stow - all other functions are normal.

STEP 1. Check for faulty switch (ON-OFF-STOW),

Replace switch.

STEP 2. Check for faulty wiring. Refer to figure F-40.

Repair or replace as required.

9-280. Cleaning - Controllable Landing Light.
b. Remove grease, fungus, and ground-in dirt

with a clean, lint-free cloth dampened with

Remove moisture and loose dirt with a clean,
drycleaning solvent (C62).

a.
soft cloth. c. Remove dirt from electrical connectors with a

bristle brush (C31).

9-281. Inspection - Controllable Landing Light.
Drycleaning solvent is flammable and its
fumes are toxic. Provide adequate a. Check light for defective or broken sealed beam
ventilation. Do not use near a flame. unit.
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b. Check for loose connections and damaged or
defective component parts (terminal strips, limit
switches, drive motors, relays, etc).

9-282. Removal - Controllable Landing

a. Ensure all electrical power is OFF.

Light.

b. Remove attaching screws from light assembly
mounting plate; lower light and plate.

c. Remove light mounting screws,

d. Remove terminal cover, disconnect and protect
wires.

e. Remove light assembly.

9-283. Repair or Replacement - Controllable
Landing Light.

a. Ensure all electrical power is off.

b. Accomplish replacement of sealed beam lamp
as follows:

(1) Remove three screws from lamp retainer
ring, remove ring and gasket.

(2) Lift lamp and disconnect wiring.

NOTE

Observe position of lamp before removal
and install new unit in same position
using reverse order of removal
procedure.

c. Position light on mounting plate and secure
with mounting screws.

d. Position plate and light assembly on fuselage
and secure with mounting screws.

e. Check light for proper operation. Refer to
paragraph 9-270.

9-284.  POSITION LIGHTS.

9-285. Description - Position Lights. Two lights
(DS2-left and DS3-right) located on the tailboom
horizonal stabilizer tips are controlled by the position
lights switch (S68) and dimming resistor (R33). Refer
to figure F-15 and 9-1.

9-286. Description - NVG Position Lights (lR).
Two forward NVG position lights mounted forward of
the FM homing antenna on both sides of the aircraft,
two lower NVG position lights mounted forward of the
APR-39 antenna support and one aft NVG position
light mounted on top of the taillight support assembly
are all controlled by the NVG POS LTS switch.

9-287. Cleaning - Position Lights.

a. Remove moisture and loose dirt with clean, soft
cloth.

b. Remove grease, fungus, and ground-in dirt
with a clean, lint-free cloth dampened with
drycleaning solvent (C62).

9-288. Cleaning - NVG Position Lights. Remove
moisture and loose dirt with a clean, soft cloth.

9-289. Inspection - Position Lights.

a. Inspect lights for corroded lamp socket
terminals.

b.

c.
lens.

d.

Inspect for broken or shorted wires.

Check lights for burned out bulbs and cracked

Inspect for improper bonding of light case to
airframe.

9-290. Inspection - NVG Position Lights.

a. Inspect for broken or shorted wires.

b. Check lights for cracked lens.

c. Inspection for improper bonding of light base to
airframe.

9-291. Testing - Position Lights.

a. Place POS LTS switch to OFF. Place NON-ESS
BUS switch to MANUAL. Ensure that POS LTS circuit
breaker is closed.

b. Place POS LTS switch (S68) to DIM. Check that
both right and left position lights and the taillight are
dimly illuminated.
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c. Place the POS LTS switch to BRT. Check that
both side position lights and the taillight are brightly illu-
minated.

d. Place POS LTS switch to OFF. Check that the
side position lights and the taillight are extinguished.

9-292. Testing — NVG Position Lights.

a. Ensure that NVG POS LTS circuit breaker is
closed.

b. Rotate NVG POS LTS switch through 1, 2, 3,
4, and BRT positions. Check that IR light illumination
increases with each movement.

c. Rotate NVG POS LTS switch of OFF. Check
that all lights extinguish.

9-293. Troubleshooting — Position Lights. Refer to
tables 9-13 and 9-14.

9-294. Troubleshooting — NVG Position Lights. Re-
fer to tables 9-13 and 9-14.

9-295. Removal — Position Lights.

NOTE

Position light lens or lamps may be re-
placed by simply removing one light fair-
ing attachment screw; then remove lens
or lamp as necessary.

a. Check that electrical power is OFF.

b. To remove left or right position lights, remove
three attaching screws and remove light from mounting.
Back off coupling nut and disconnect electrical wiring
from light Cover wire ends using electrical tape (C137).

9-296. Removal — NVG Position Lights.

a. Check that electrical power is OFF.

b. Remove two mount screws with washers. Re-
move light assembly from airframe and cut or disconnect
power wire as applicable and disconnect ground wire.

c. Protect wires.

9-297. Repair — Position Lights. Replace faulty or
damaged components.

9-298. Installation — Position Lights.

a. Remove tape from left or right position light
wire ends.

b. Thread wires through coupling nut and con-
nect to lights; tighten coupling nut.

c. Position light and install three attaching
screws.

9-299. Installation — NVG Position Lights.

a. Feed light wires through center access hole.

b. Splice or reconnect power and ground wires as
applicable.

c. Install light with two washers and two mount
screws.

d. Apply sealing compound (C130) at the light
base.

9-300. TAILLIGHT.

9-301. Description — Taillight. Taillight (DS4) is lo-
cated on aft end of tailboom. Refer to figure F-15 and 9-1.

9-302. Cleaning — Taillight. Refer to paragraph
9-287.

9-303. Inspection — Taillight. Refer to paragraph
9-289.

9-304. Testing — Taillight. Refer to paragraph 9-291.

9-305. Troubleshooting — Taillight. Refer to table
9-13 and 9-14.

9-306. Removal — Taillight.

a. Check that all electrical power is OFF.

b. Remove two attaching screws and remove
light from shock mounting.

c. Disconnect coupling nut attaching wiring insert
to light and cover insert end using electrical tape (C137).
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9-307. Repair — Taillight. Replace faulty or damaged
component parts.

9-308. Installation — Taillight.

a. Remove tape from wiring insert. Place insert in
position and tighten coupling nut.

b. Position light on shock mount, install and tighten
attaching screws.

9-309. ANTICOLLISION LIGHTS.

9-310. Description — Anticollision Lights. The anti-
collision light circuit consists of a circuit breaker (CB8),
a switch (S83), two anticollision lights (DS1, upper and
DS5, lower), and a light flasher (Z10). The anticollision
lights are energized from the 28 volt bus, located in the
overhead console.

b. Remove mounting screws and lift lamp assembly
to gain access to wiring.

c. Disconnect electrical leads and cap ends with tape.

d. Remove light base from helicopter.

NOTE

Due to design features, components
manufactured by Aeroflash Signal Corpo-
ration will not be used or mixed with an-
other manufacturer’s components in this
system.

When replacing the bulb in the anticolli-
sion light, take care to avoid touching the
glass portion of the bulb with bare fin-
gers. Oil from fingers will shorten life of
bulb.

9-311. Cleaning — Anticollision Lights. Refer to para-
graph 9-287.

9-316. Removal — Light Flasher.
9-312. Inspection — Anticollision Lights.

a. Inspect flasher case for dents or damage that
would impair normal operation of unit. Inspect flasher
unit for proper operation, refer to paragraph 9-313.

b. Inspect light for broken lens, cover, or open fila-
ment.

c. Inspect for broken or shorted wires or pins.

9-313. Testing — Anticollision Lights.

a. Position anticollision lights switch to OFF. Close
ANTI COLL LTS circuit breaker.

b. Place anticollision lights switch to ANTICOLLISION
LTS. Check that the two anticollision lights illuminate
and flash alternately at a rate of 90 (±9) flashes per
minute. Replace defective components.

c. Place anticollision lights switch to OFF. Check that
anticollision lights are extinguished.

9-314. Troubleshooting — anticollision Lights. Refer
to figure F-15 and table 9-13 and 9-14.

9-315.   Removal — Anticollision Lights.

a. Check that all electrical power is OFF.

a. Cut wires or disconnect wrist splices, as appli-
cable.

b. Remove mounting hardware and remove flasher.

9-317. Repair — Anticollision Lights. Replace faulty
or damaged parts.

9-318. Installation — Anticollision Lights.

a. Remove tape from wires and connect wiring to
lamp terminals.

b. Position lamp assembly on fairing and install mount-
ing hardware.

9-319. Installation — Light Flasher.

a. Install the flasher assembly using six wrist locks
(MS27429-1) instead of splices. Stagger the wrist locks
per paragraph 14-12, TM 55-1500-325-25.

b. Install mounting hardware,

9-320. FAULT ANNUNCIATOR PANEL.

9-321. Description — Fault Annunciator Panel. The
fault annunciator panel contains a number of
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internally lighted capsules that illuminate when NOTE
associated switches (sensors), located at different
places in the helicopter, actuate to complete circuits; Disassemble panel in order indexed on
thus indicating malfunctions in the systems being figure 9-20 or 9-21. Disassemble only to
monitored by the sensors. The panel is energized extent necessary to accomplish
from the 28 Vdc bus and protected by a 5 ampere replacement of damaged parts, as
circuit breaker. d e t e r m i n e d  b y  i n s p e c t i o n  o r

troubleshooting procedure.

9-322. Cleaning - Fault Annunciator Panel.
Remove loose dust or dirt from exposed surfaces,
using dry, compressed air at a maximum pressure of
10 psi.

9-327. Cleaning - Fault Annunciator Panel.
(AVIM)

9-323. Testing - Fault Annunciator Panel.
Testing should be limited to periodically pushing the
test/reset switch to TEST. This results in every
indicator, including the master caution indicator,
lighting either bright or dim, depending on the
condition to which the system was last set by the
BRIGHT/DIM switch.

9-324. Troubleshooting - Fault Annunciator
Panel. Refer to schematic diagram (FO-3 or FO-4) and
trace malfunctioning circuit or loop, using standard
electronic troubleshooting procedures and standard
test equipment. Localize malfunctioning components
and repair or replace as required.

9-325. Removal - Fault Annunciator Panel,

a. Turn all electrical power OFF.

b. Disengage fasteners holding panel to
mounting.

c. Lift panel and remove electrical connector plug
from rear of panel.

d. Remove panel from console.

9-326. Disassembly - Fault Annunciator Panel.
(AVIM)

a. Remove 13 screws (1, figure 9-20), cover (2),
and plate (3) to gain access to interior of unit. q

b. Remove 16 screws (21 and 29, figure 9-21),
plate (4) and cover (30) to gain access to interior of
unit. q

Use cleaning solvent in a wall-ventilated
area. Avoid inhaling fumes and keep
solvent away from open flame.

a. Remove corrosion, dirt or other foreign matter
from parts with drycleaning solvent (C62) using a
clean, lint-free cloth or a soft bristle brush.

b. Thoroughly dry all parts after cleaning with a
clean, lint-free cloth or with compressed air at 10
psi.

9-328. Inspection - Fault Annunciator Panel,
(AVIM)

a. Inspect all components for security of
connections and bent or broken pins, contacts, and
terminals.

b. Inspect wiring and connections to all parts
looking for loose connections, burned or broken
wires, and insulation and proper grounding.

c. Inspect resistors for evidence of loose or
broken terminals or wire leads, burned or swollen
bodies, or other visual signs of damage.

d. Inspect coils for evidence of damage. If
necessary, check continuity of coils with a
multi meter.

e. Inspect removed fault function panel for broken
leads, shorted or damaged components. Inspect
relays and diodes for broken glass envelopes.
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Figure 9-21. Fault Annunciator Panel (Sheet 1 of 2) q
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Figure 9-21. Fault Annunciator Panel (Sheet 2) E
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9-329. Repair - Fault Annunciator Panel. b. Reassemble panel by installing plate (4) and
(AVIM) - cover (30) using 16 screws (21 and 29). Refer to figure

9-21. E
a. Repair of the fault annunciator panel is limited

to minor repairs, such as soldering loose connections
and straightening bent connector pins. Damaged or
malfunctioning electronic parts shall be replaced
with no attempt at repair of such items.

NOTE

NOTE

In each case, replace components in the
exact location from which the replaced
pert was removed.

b. Replace lamps in indicators of the rototellite
assembly by rotating the indicator to reach the lamps
in base of the unit. Lamps are held in place by spring
clips. 9-331. Installation - Fault Annunciator Panel.

Refer to schematic diagram, FO-3 or
FO-4 when installing new electronic
components or wiring. If new parts are
installed trim excess wire leads after
soldering. Install all attaching hardware
in same position and location from which
removed.

9-330. Reassembly - Fault Annunciator Panel. a. Connect electrical plug to rear of panel.
(AVIM)

b. Position panel in console.
a. Reassemble panel by installing plate (3) and

cover (2) using 13 screws (1). Refer to figure 9-20. q c. Engage fasteners securing panel to console.

SECTION VI. MISCELLANEOUS EQUIPMENT.

9-332. MISCELLANEOUS EQUIPMENT.

9-333. Description - Miscellaneous Equipment.
Miscellaneous equipment covered in this section
includes the defogging blower system, bleed air
heater system, pitot heater system, auxiliary power
receptacle, armament electrical system, common
electrical components, and control panels.

9 - 3 3 4 .  D E F O G G I N G B L O W E R
SYSTEM.

9-335. Description - Defogging Blower
System. This system provides air circulation directed
on the left and right windshields to dissipate any
condensation formation on the windshields, and
consists of: right blower motor (B7), left blower motor
(B8), wired in parallel and energized by the DEFOG&

VENT circuit breaker (CB5). The system is fed from the
28 Vdc bus in the overhead console.

9-336. Testing - Defogging Blower System.
Testing the defogging blower system consists of
performing operational checks of blower motors (B7
and B8). For testing refer to paragraph 9-341.

9-337. Troubleshooting - Defogging Blower
System. Troubleshoot the defogging blower system
in accordance with table 9-17.

NOTE

Before using table 9-17, ensure all
normal operational checks have been
performed. If a malfunction exists which
is not listed in table 9-17, notify the next
higher level of maintenance.
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Table 9-17. Troubleshooting - Defogging Blower System

CONDITION

TEST OR INSPECTION

CORRECTION ACTION

1. Blowers fail to operate when DEFOG & VENT switch breaker is positioned to ON.

STEP 1. Check for defective switch, loose connections, or shorted wiring.

Repair or replace wiring, tighten loose connections or replace defective switch.

STEP 2. Check for defective blower motor.

Replace defective blower.

2. Circuit breaker opens when blower

STEP 1. Check for shorted wiring

is energized,

or blower motor

Repair wiring or replace blower.

STEP 2. Check for overloaded blower motor caused by binding blower fan.

Reposition blower to correct binding and ensure that fan operates freely.

9-338. DEFOGGING BLOWER MOTORS
(B7 and B8).

9-339.   Description - Defogging Blower Motors
(B7 and B8). The blower motors provide circulation of
air through vents to the right and left windshields to
dissipate any moisture formation,

9-340.   Inspection - Defogging Blower Motors
(B7 and B8). Inspect the blower motor for cracked
mounting flange.

9-341.    Testing - Defogging  Blower Motors (B7
and B8).

a. To determine that the blower motors operate,
perform the following steps:

(1) Ensure that GEN and BUS RESET circuit
breakers are depressed (closed).

(2) Position NON-ESS BUS switch to MAN.

(3) Position DEFOG & VENT switch breaker to
ON.

(4) Determine that both blower motors are
operating.

b. Position DEFOG & VENT switch breaker to
OFF. Check that both blower motors stop operating,

9-342. Troubleshooting - Defogging Blower
Motors (B7 and B8). Troubleshoot blower motors in
accordance with table 9-17.

9-343. Removal - Defogging Blower Motors
(B7 and B8).

a. Unsolder electrical wire from noise filter (4,
figure 9-22),

b. Remove screws attaching noise filter (4) to
structure,
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Figure 9-22. Defogging Blower Motors (B7 and B8) (Sheet 1 of 2) 
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Figure 9-22. Defogging Blower Motors (B7 and B8) (Sheet 2) R
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c. Remove screw, washer, nut, and clamp (5)
attaching blower (1) and duct (2).

d. Remove blower (1) from duct (2).

9-344. Repair or Replacement - Defogging
Blower Motors (B7 and 68). Replace the blower
motor if it does not meet requirements of test
procedure.

b. Place a jumper wire from Xl of the heater relay
to helicopter structure. Check that the cabin bleed-air
inlet vent closes.

c. Remove the jumper wire installed in step b.
Check that bleed-air inlet vent opens.

d. Place HTR switch breaker to OFF. Check that
the cabin bleed-air vent closes.

9-345. Installation - Defogging Blower Motors
(B7 and B8).

NOTE
a. Partially insert blower (1, figure 9-22) in air

duct (2).

b. Position clamp (5) on duct (2) and blower (1).
Attach clamp (5) to mounting provision on structure
with screw, washer, and nut.

c.
four

d.
(4).

Install noise filter (4) on nose structure with
screws, washers, and nuts.

NOTE

Ensure a good electrical bond is made
between case of noise filter (4) and bare
structure.

Using solder (C133) solder wire to noise filter

9-346. BLEED AIR HEATER SYSTEM.

9-347. Description - Bleed Air Heater System.
The electrical portion of the bleed air heater system
consists of heater solenoid (L2), heater relay (K15),
heater overheat switch (S90) and associated wiring.
The system is energized from and protected by a 5
ampere HTR switch breaker located in the overhead
console, which energizes heater solenoid (L2)
through heater relay (K15). Should an overheat
condition occur (S90) closes to actuate (K15) thus
breaking circuit to (L2).

9-348. inspection - Bleed Air Heater System,
Inspect the bleed air heater system in accordance
with paragraph 13-3.

For additional information on bleed air
heater system refer to Chapter 13.

9-350. Troubleshooting - Bleed Air Heater
System. Troubleshooting the bleed air heater system
in accordance with table 13-1.

9-351. Removal - Bleed Air Heater System,
Remove bleed air heater system components in
accordance with procedures provided in Chapter 13.

9-352. Repair or Replacement – Bleed Air
Heater System. Repair bleed air heater system
components in accordance with procedures provided
in Chapter 13.

9-353. Installation - Bleed Air Heater System.
Install bleed air heater system components in
accordance with procedures provided in Chapter 13.

9-354. PITOT HEATER SYSTEM.

9-355. Description – Pitot Heater System. The
pitot heating system consists of a pitot tube heater
(HR1), located in the nose section. The pitot heating
system is energized from and protected by a 5 ampere
PITOT HTR switch breaker, located in the overhead
console.

9-356. Inspection - Pitot Heater System. Inspect
the pitot heater system in accordance with paragraph
8-159.

9-349. Testing - Bleed Air Heater System.
9-357. Testing - Pitot Heater System.

a. Place NON-ESS BUS switch to NORM. Place
heater switch breaker to HTR. Check that the cabin
bleed-air inlet vent opens.

a. Place PITOT HTR switch breaker to PITOT HTR.
Check that pitot tube heater begins to heat.
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Pitot tube heats rapidly. Use
care when checking operation
serious burns.

extreme
to avoid

b. Place PITOT HTR switch breaker to OFF. Check
that pitot heater stops heating.

9-358. Troubleshooting - Pitot Heater System.
To troubleshoot the pitot heater system refer to figure
F-10. Use standard procedures to troubleshoot the
simple circuit.

9-359. Removal - Pitot Heater System. Remove
the pitot heater system in accordance with paragraph
8-160.

9-360. Repair or Replacement - Pitot Heater
System. Repair the pitot heater system in accordance
with paragraph 8-161.

9-361. Installation - Pitot Heater System. Install
the pitot heater system in accordance with paragraph
8-162.

9 - 3 6 2 .  C O M M O N ELECTRICAL
COMPONENTS.

9-363. Description - Common Electrical
Components. Included in the category of common
electrical components are relays, rheostats,
switches, circuit breakers, plugs, leads, connectors,
wiring, conduits, receptacles, shunts, and shock
mounts.

9-364. Inspection - Common Electrical
Components.

a. Inspect rheostats for security, corrosion,
burned element, damaged wiper, cracks, and correct
resistance.

b. Inspect switches for weak detents, security,
corrosion, continuity in ON and OFF position.

c. Inspect circuit breakers for security, corrosion,
actuation for circuit power on and power off and reset
retentions.

d. Inspect connectors, plugs, and receptacles for
security, contact corrosion, damaged contacts,

broken wires, faulty contacts, insert cracks, and faulty
insulation.

e. Inspect leads and wiring for loose terminals,
chafing, corrosion or deteriorated conditions, faulty
or damaged insulation, excessive mechanical stress,
broken strands, damaged shielding, routing, and
mounting condition.

f. Inspect conduits for security, surface damage,
cracks, corrosion, and deterioration.

g. Inspect ammeter shunt for corrosion, security,
deep scratches, physical damage, and discoloration.

h. Inspect shock mounts for retention, security,
cracks, distortion, corrosion, and bonding.

i. Inspect relays for loose connections, damaged
or broken contact pins or terminals, physical damage
to case or insulation between contact pins, and
discoloration that would indicate internal shorting or
excessive overload.

NOTE

Clean corrosion from connectors and
contacts with cleaner (C151). Use
sparingly and keep away from cable
assemblies and insulation.

9-365. Repair or Replacement - Common
Electrical Components.

a. Tighten loose terminal connectors, mounting,
and attachment of electrical components.

b. Replace miscellaneous electrical components
that fail to meet inspection requirements.

9-366. Removal - Common Electrical
Components.

a. Gain access to applicable components.

Before attempting to remove or adjust
any electrical component, disconnect
battery.

b. Disconnect wiring to component and cover
wire ends using electrical tape (C137).
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c. Remove attaching hardware and remove
component.

9-367. Installation - Common Electrical
Components.

a. Install component and secure with attaching
hardware or clamps.

b. Remove cover from wire ends and connect
wiring.

c. Install any access panel, sound proofing, or
covers removed for access.

9 - 3 6 8  A U X I L I A R Y P O W E R
RECEPTACLE (J120).

9-369. Description - Auxiliary Power
Receptacle (J120). The auxiliary receptacle (J120) is
mounted on a bulkhead aft and inboard of the pilot
seat and provides power take off of 28 VDC to operate
miscellaneous auxiliary equipment. The circuit is
powered from 28 Vdc essential bus and protected by a
10 ampere AUX RECP switch breaker (CB11) in the
overhead console. Refer to figure 9-1.

9 - 3 7 0 . Inspect ion - Auxiliary Power
Receptacle (J120). Inspect the auxiliary power
receptacle for condition and security.

9-371. Testing - Auxiliary Power Receptacle
(J120).

a. Connect and energize external power source.

b. Close circuit breaker switch AUX RECP.

c. Prepare standard voltmeter to measure dc
voltage. Place voltmeter lead on receptacle pin A;
place the return lead on receptacle pin B.

d. The voltmeter shall indicate 28 (±1) Vdc.

9-372. Troubleshooting - Auxiliary Power
Receptacle (J120). To troubleshoot the auxiliary
power receptacle circuit, use a standard volt-
ohmmeter to troubleshoot the simple circuit.

9-373. Removel - Auxiliary Power Receptacle
(J120). To remove the power receptacle, refer to
paragraph 9-366.

9-374. Repair or Replacement - Auxiliary Power
Receptacle (J120). To repair the power receptacle,
refer to paragraph 9-365.

9-375. Installation - Auxiliary Power Receptacle
(J120). To install the power receptacle, refer to
paragraph 9-367.

9 - 3 7 6 .  A R M A M E N T ELECTRICAL
SYSTEM – AIRFRAME . q

9-377. Description - Armament Electrical
System. The armament electrical system consists of
the following components.

a. Control panel located in instrument panel

b. Firewall disconnect (gun) with dust cover

c. Armament control panel disconnect (P301)
located in upper portion of pedestal

d. Terminal junction (TB4) located in right side of
lower console

e. Part of impedance pad network located forward
of instrument panel in console

f. Part of junction terminals (TB1 and TB6) located
in console adjacent to impedance pad network.

9-378. Inspection - Armament Electrical
System. Inspect armament electrical system
components in accordance with paragraph 9-364.

9-379. Testing - Armament Electrical System
(Armament Control Circuitry).

Test procedures in the following steps
require the use of live ammunition. Take
adaquate precautionary measures
according to Army regulations before
performing the following tests.

a. Pull out (open) ARMT PWR and ARMT circuit
breakers.
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b. On armament control panel, position switches
as follows:

(1) ARMED/SAFE to SAFE

(2) MASTER to OFF.

c. Adjust instrument and console panel light
controls for dim light conditions (rheostats CCW).

d. Install jumper wires in the armament control
circuitry as follows:

(1) Install a jumper wire between pins C and L,
of turret connector (J300).

(2) Install a jumper wire between pins M and H,
of turret connector (J300).

(3) Install a jumper wire from the helicopter
structure (ground) to pins D and E, of turret connector
(J300).

e. Energize the essential dc bus.

NOTE

Use a standard voltmeter to perform
voltage measurements in the following
steps.

f. Perform the following armament control
circuitry tests.

(1) Close ARMT PWR circuit breaker.

(2) Measure 28 Vdc at pin A, turret connector
(J300).

(3) Open ARMT PWR circuit breaker.

(4) Close ARMT PWR circuit breaker and
measure 28 Vdc at pin M of turret connector.

NOTE

Determine that voltage is not present at
pin F or at pin T of turret connector.

(5) On armament panel, observe that only the
GUN NOT CLEARED caution lamp is brightly
illuminated.

NOTE

All other indicator lamps on the
armament panel are out (not lighted).

(6) On armament panel, position MASTER
switch to FIRE TO CLEAR.

(7) Observe the following lighting conditions.

(a) GUN NOT CLEARED caution light remains
brightly illuminated.

(b) AMMO LOW caution light illuminates
brightly.

(8) Measure 28 Vdc at pins J and F of turret
connector.

NOTE

Determine that voltage is not present at
pin T of the turret connector.

(9) Position ARMED/SAFE

(10) Observe the following

switch to ARMED.

lighting condition.

(a) ARMED caut ion lamp i l luminates
brightly.

(b) GUN NOT CLEARED and AMMO LOW
caution lamps remain brightly illuminated.

(11) Depress and hold trigger switch on pilot
cyclic stick to the first position. Check that 28 Vdc is
present on pin K of turret connector.

(12) Depress and hold trigger switch on pilot
cyclic stick to the second position. Check that 28 Vdc
is present at pin N of turret connector.

(13) Release trigger switch. Check that there is
no voltage present on pin K or pin N of the turret
connector.

(14) Repeat steps (11), (12), and (13) except
depress the trigger switch on the copilot cyclic stick.

(15) Place and hold gun elevation switch on
pilot cyclic stick to extreme downward position. Check
that 28 Vdc is present on pin R of the turret connector.
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(16) Place and hold pilot gun elevation switch to
extreme upward position. Check that 28 Vdc is
present on pin P of the turret connector.

(17) Repeat steps (15) and (16) using the copilot
gun elevation switch.

(18) Position MASTER switch to FIRE NORM.

(19) Observe that GUN NOT CLEARED and
AMMO LOW indicator lights remain brightly
illuminated.

(20) Measure
turret connector.

28 Vdc at pin J and pin T of the

NOTE

Detemmine that voltage is not present    at pin
F.

(21) Rotate the instrument lights control slightly
clockwise from DIM. Check that armament lights in
step (19) are dimly illuminated.

(22) Depress the WARNING LTS TEST switch.
Check that armament lights listed in step (19) return to
the bright condition. Release test switch and check
that armament lights return to the dim condition.

(23) Rotate the instrument lights control
counterclockwise to DIM. Check that the armament
lights listed in step (19) are brightly illuminated.

(24) Rotate the console lights control slightly
clockwise. Check that the armament control panel
edge lights are dimly illuminated.

(25) Continue clockwise rotation of the console
lights control. Check that armament control panel edge
lights increase in brightness with clockwise rotation on
the control and are brightest at clockwise extreme
(BRT).

(26) Rotate console l ights control  in a
counterclockwise direction. Check that armament
control panel edge lights decrease in brightness as
control is rotated counterclockwise and are
extinguished as control is rotated to its DIM position.

(27) Open ARMT circuit breaker.

(28) Remove the jumper wires from pins D and E
of turret connector.

(29) Position ARMED/SAFE switch to SAFE.

(30) Close ARMT circuit breaker.

(31) Observe that GUN NOT CLEARED,
ARMED, and AMMO LOW indicator lights are not
lighted.

(32) Depress WARNING LTS TEST switch. GUN
NOT CLEARED, ARMED, and AMMO LOW indicator
lights will illuminate brightly.

(33) Release WARNING LTS TEST switch.
Armament lights listed in step (32) above will
extinguish.

g. Open all circuit breakers.

h. Remove all test jumper wires installed on turret
connector.

i. Check that all switches are in off or normal
positions.

9-380. Troubleshooting - Armament Electrical
System. ~ Refer to table 9-18.

WARNING

In the following troubleshooting chart items
1 through 25 are to be performed without
ammunition present in the gun, delinking
feeder, ammunition chutes, or  container.

NOTE

The following steps are to be observed
when troubleshooting the armament
electrical system.

a. Gun operation (dry firing) shall be held to a
minimum to avoid damaging firing pins. The gun safing
sector must be installed to
damage to bolt assemblies.

prevent gun jamming and
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b. AMMO LOW light will remain illuminated 9-381. Removal - Armament Electrical System.
without ammunition and with no malfunctions in its Remove armament electrical system components in
circuitry. accordance with paragraph 9-366.

c. Press reset button on control box to extinguish
GUN NOT CLEARED light after items 26 and 27. 9-382. Repair or Replacement - Armament

Electrical System. Repair armament electrical system
NOTE components in accordance with paragraph 9-365.

Before using table 9-18, ensure all normal
operational checks have been performed. If
a malfunction exists which is not listed in
this table, notify the next higher level of
maintenance.

Table 9-18. Troubleshooting - Armament Electrical System q

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1.

2.

3.

ARMED, GUN NOT CLEAR, and AMMO LOW lights do not illuminate when PRESS TO TEST switch is
depressed.

STEP 1. Check for defective switch, shorted wiring, or loose connections.

Repair or replace defective wiring, replace switch, or tighten loose connections.

Only the AMMO LOW light does not illuminate when PRESS TO TEST switch is depressed.

STEP 1. Check for defective lamp (open filament) or defective diode (CR24 or CR603).

Replace defective lamp or diode.

STEP 2. Check for defective wiring or loose connections.

Repair or replace wiring. Tighten loose connection.

Only the ARMED light does not illuminate when PRESS TO TEST switch is depressed.

STEP 1. Check for defective lamp, shorted wiring, or loose connections.

Replace defective lamp, repair or replace wiring, and tighten loose connections.
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Table 9-18. Troubleshooting – Armament Electrical System q (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

4. Only the GUN NOT CLEARED light does riot illuminate when the PRESS TO TEST switch is depressed.

STEP 1. Check for defective lamp, shorted wiring, or loose connections.

Replace defective lamp, repair or replace wiring, and tighten loose connations.

STEP 2. Check for defective ARM circuit breaker or diode (CR602).

Replace defective circuit breaker or diode.

5. ARMED light illuminates with MASTER switch in FIRE TO CLEAR and ARM/SAFE in SAFE position.

STEP 1. Check for defective ARM/SAFE switch or diode (CR24).

Replace defective switch or diode.

STEP 2. Check for defective wiring or loose connections.

Tighten connections and repair or replace wiring.

6. ARMED light does not illuminate with MASTER switch in FIRE TO CLEAR and ARM/SAFE in ARM position.

STEP 1. Check for defective MASTER switch or ARM/SAFE switch.

Replace defective switch.

STEP 2. Check for defective diode (CR604) or series resistor (R611).

Replace defective diode.

STEP 3. Check for shorted wiring or loose connections.

Repair or replace wiring or tighten connections.

7. With controls positioned as in 6, ARMED light only illuminates when dimming switch is positioned for
maximum brightness.

STEP 1. Check for defective series resistor (R611) or wiring.

Replace resistor or repair or replace wiring.
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Table 9-18. Troubleshooting - Armament Electrical System q (Cent)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

8.

9.

10.

11.

ARMED light will not reach maximum brightness with controls positioned as in 6.

STEP 1. Check for defective dimming switch (S19) or relay (K602).

Replace defective switch or relay.

STEP 2. Check for defective lamp (open filament) or defective wiring.

Repair or replace wiring or replace lamp.

AMMO LOW lamp does not illuminate with ARM/SAFE switch in SAFE and MASTER switch in FIRE TO
CLEAR position.

STEP 1. Check for defective AMMO LOW or MASTER switch or for shorted wiring or loose connections.

Replace defective switch, repair or replace wiring, or tighten loose connections.

STEP 2. Check for defective diode (CR601 or CR23) or series resistor (R609).

Replace defective diode or resistor.

With controls positioned as in 9., AMMO LOW light only illuminated with dimming switch set for maximum
brightness.

STEP 1. Check for defective series resistor (R609) or shorted wiring.

Replace defective resistor or repair or replace wiring.

With controls positioned as in 9., AMMO LOW light does not attain maximum brightness,

STEP 1. Check for defective dimming switch (S19) or relay (K601).

Replace defective switch or relay.

STEP 2. Check for defective lamp, shorted wiring or loose connection.

Replace defective lamp, tighten loose connection, or repair or replace wiring.
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Table 9-18. Troubleshooting - Armament Electrical System q (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

12. GUN NOT CLEARED light illuminates with MASTER switch in FIRE TO CLEAR and ARM/SAFE switch in
ARM position.

STEP 1. Defective control box logic circuit or wiring.

Replace control box or repair or replace wiring.

13. With controls positioned as in 12, GUN NOT CLEARED light does not illuminate when trigger is depressed.

STEP 1. Check for defective series resistor (R610).

Replace resistor.

STEP 2. Check for defective control box logic circuit or burst control time delay relay (M2).

Replace control box.

STEP 3. Check pilot and copilot trigger (S101 or S109).

Replace defective trigger.

STEP 4. Defective lamp or wiring.

Replace lamp or repair or raplace wiring.

14. With controls positioned as in 12. and trigger depressed, GUN NOT CLEARED light will not attain maximum
brightness.

STEP 1. Check for defective dimming switch (S19) or relay (K601).

Replace defective switch or relay.

STEP 2. Check for defective lamp or wiring.

Replace lamp or repair or replace wiring.

15. With MASTER switch in FIRE TO CLEAR and ARM/SAFE switch in ARM position, gun will not rotate when
trigger is depressed.

STEP 1. Check gun to see if it is mechanically jammed.

Clear jam.
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Table 9-18. Troubleshooting - Armament Electrical System q (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 2. Check for defective ARM PWR circuit breaker.

Reset or replace breaker.

STEP 3. Check for defective control box (K1 or K2).

Replace control box.

STEP 4. Check for defective speed control unit (CR2, SCR1, SCR2).

Replace defective speed control unit.

STEP 5. Check for defective trigger, shorted wiring, or loose connections.

Replace trigger or repair or replace wiring. Tighten loose connections.

16. With controls positioned as in 15., gun rotates at slow rate but rotation will not change to fast rate.

STEP 1. Check for defective speed control unit, shorted wiring, or loose connection.

Replace speed control unit, tighten loose connection, or repair or replace wiring.

17. With controls positioned as in 15., gun rotates for excessive time after trigger release during fire to clear.

STEP 1. Check for defective control box clearing time relay (M1).

Replace control box.

18. Gun elevation motor inoperative for any setting of ELEVATE/DEPRESS switches.

STEP 1. Check for defective motor, loose connections, or shorted wiring.

Replace motor, tighten loose connection or repair or replace wiring.

19. Gun elevation motor responds with ELEVATE/DEPRESS switches in UP only.

STEP 1. Check for defective depress relay (K2).

Replace defective relay.

STEP 2. Check for shorted wiring, loose connections, or defective elevation motor.

Repair or replace wiring, tighten connections or replace motor.
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Table 9-18. Troubleshooting – Armament Electrical System   (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

20. Gun elevation motor responds with ELEVATE/DEPRESS switches in DOWN only.

STEP 1. Check for defective elevate relay (K3).

Replace relay.

STEP 2. Check for defective wiring, loose connections, or defective motor.

Repair or replace wiring, tightan connections, or replace motor.

21. Gun elevation responds to pilot switch only.

STEP 1. Check copilot switch and wiring.

Replace defective switch and repair or replace wiring.

22. Gun elevation responds to copilot switch only.

STEP 1. Check pilot switch and wiring.

Replace defactive switch and repair or replace wiring.

23. Gun sight light does not illuminate with MASTER switch in FIRE TO CLEAR or for any position of filament
selector switch.

STEP 1. Check for defective INTENSITY CONTROL.

Replace INTENSITY CONTROL.

STEP 2. Check for defective FILAMENT SELECTOR switch.

Replace FILAMENT SELECTOR switch.

STEP 3. Check lamp filaments and wiring.

Replace lamp and repair or replace wiring.

24. Sight will not attain maximum intensity.

STEP 1. Check for defective INTENSITY CONTROL.

Replace INTENSITY CONTROL.
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Table 9-18. Troubleshooting - Armament Electrical System q (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 2. Check for shorted wiring or loose connections.

Repair or replace wiring. Tighten connections.

25. Gun sight illuminates with FILAMENT SELECTOR in one position only.

STEP 1. Check for open filament in lamp.

Replace defective lamp.

26.

27.

WARNING

Troubleshooting of 26 and 27 requires use of live ammunition.
Observe all safety precautions required by Army regulations
prior to performing these steps.

Gun ejects live ammunition.

STEP 1. Check for defective gun feed solenoid.

Replace  solenoid.

STEP 2. Check for defective control box.

Replace  control  box.

STEP 3. Check for defective trigger.

Replace   applicable trigger.

STEP 4. Check all wiring for shorts, condition, or loose connections.

Repair or replace defective wiring.

GUN NOT CLEARED light remains illuminated after firing to clear.

STEP 1. Check that less than seven live rounds ejected.

Refer to TM 55-1520-228-10 for unloading and clearing procedures; then press reset button on
control box to extinguish GUN NOT CLEARED light.
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Table 9-18. Troubleshooting – Armament Electrical System  (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 2. Check for defective gun clear sensor.

Replace defective sensor.

STEP 3. Check for shorted wiring.

Repair or replace wiring.

9-383. Installation – Armament Electrical System.
Install armament electrical system components in
accordance with paragraph 9-367.

9 - 3 8 3 . 1 . A R M A M E N T  E L E C T R I C A L
SYSTEM – AIRFRAME.

9-383.2. Description – Armament Electrical
System. The armament electrical system consists of
the following components:

a. ATAS control panel disconnect located in center
console.

b. Pilot display unit (PDU) disconnect located aft of
pilot windshield frame.

c. Jettison fuselage disconnect and fuselage
disconnect located below avionics compartment door.

d. Four circuit breakers located on overhead circuit
breaker panel.

9-383.3. Inspection – Armament Electrical
System. Inspect armament electrical system
components in accordance with paragraph 9-364.

9-383.4. Operational Check and Testing –
Armament Electrical System. Testing armament
electrical system consists of performing operational
checks of ATAS missile system electrical components.

a. Perform following operational check:

(1) Ensure external electrical power off and
battery disconnected.

(2) Ensure helicopter grounded.

(3) Ensure ejector rack safety pins installed and
impulse cartridges removed.

(4) Install a captive flight trainer (CFT) on the
inboard side of the launcher assembly (refer to TM
9-1440-431 -23).

(5) Check status of gas pressure on coolant bot-
tle pressure gage (3500 TO 6000 psi). If less than
3500 psi, coolant bottle must be recharged.

(6) Set ATAS control panel (figure 9-23) as
follows:

(a) ATAS MASTER switch – OFF
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Figure 9-23. ATAS Electrical Controls and Circuit Breakers ~
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(b)

(c)

(d)

UNCAGE switch — AUTO

JTSN switch — OFF (cover down)

MSL AUDIO volume control — As desired.

(7) Verify the following circuit breakers are
closed (figure 9-23):

(a) ATAS CONT

(b) ATAS PWR

(c) MSS

(d) JETTISON

(8) GEN switch — OFF.

(9) Verify battery connected or GPU connected
and on.

(10) BATT switch – ON (OFF if GPU used).

(11) Disconnect plug 21P2.

(12) Check that voltage is not present at 21J2 (2,
figure 9-24) between pins A and B and between pins
B and C.

(13) Lift guard on ATAS control panel (figure 9-
23) and set JTSN switch (4) to activate position.

(14) Check for 28Vdc at 21J2 (2, figure 9-24),
pins A and B.

(15) Set JTSN switch (4, figure 9-23) to off and
close cover.

(16) Connect plug 21P2.

(17) Adjust PDU (1, figure 9-25) for desired
height using height adjustment lock release levers (2)
located on each side of PDU.

(18) Set ATAS MASTER switch (9, figure 9-23)
to STBY. Verify that target acquisition reticle and mis-
sile symbology is displayed on PDU within 20
seconds.

NOTE

Symbology visuability is affected by the
brightness level.

(19) Rotate BRT knob (3, figure 9-25) throughout
its range and verify corresponding change in bright-
ness.

TM 55-1520-228-23-1

(20) Adjust brightness to desired level.

NOTE

BIT is not operational with ATAS
MASTER switch in ARM position.

(21) Press TEST button (4) to perform built-in
test (BIT).

(22) Verify TEST message (figure 9-26) appears
for 5 seconds.

(23) Verify PASS message appears for 5
seconds, if no problems are detected.

NOTE

If FAIL appears, failed component(s) will
also display (figure 9-26). Refer to
troubleshooting procedures. The FAIL
message and failed component(s) will
appear for 5 seconds, then revert back
to acquisition reticle: PDU = Pilot Dis-
play Unit; EU = Electronic Unit; IEU = In-
terface Electronic Assembly; LL = Left
Launcher.

(24) Restart operational check after fault is cor-
rected.

(25) Verify acquisition reticle reappears after 5
seconds, if BIT passes and PASS message disap-
pears.

NOTE

Interface electronic assembly (IEA) is al-
lowed a maximum of 10 seconds to
respond during BIT. Therefore, acquisi-
tion reticle can require up to 15 seconds
to reappear.

(26) Position ATAS MASTER switch (9, figure 9-
23) to ARM.

(27) Verify ARM message is displayed (figure 9-
27).

(28) Verify acquisition reticle is displayed.

(29) Verify missile symbology is displayed.
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1. Fuselage Disconnect 21J1
2. Jettison Fuselage Disconnect 21J2

206704-75

Figure 9-24. Fuselage Disconnect
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1.
2.
3.
4.

Pilot Display Unit
Height Adjustment Lock Release Lever
BRT Knob
BIT TEST Button

206704-74

Figure 9-25. Pilot Display Unit 

Change 1 9-108.5



TM 55-1520-228-23-1

Figure 9-26. PDU TEST, PASS, and FAIL Messages
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Figure 9-27. Acquisition Reticle and Messages
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WARNING

Maintain a minimum distance of 15 feet
forward of CFT during maintenance.
Malfunction of pressure vent valve may
cause excessive pressure in front glass
and propel fragments forward. Glass
fragments could cause injury to person-
nel. Refer to FM21 -11 for treatment of
cuts.

(30) Press MSL ACT switch (3, figure 9-23).

NOTE

Once MSL ACT switch is pressed, the
coolant is active and only available for
30 minutes with a fully charged coolant
bottle. To deactivate, press MSL ACT
switch again.

(31) Verify missile gyro spins up within 3
seconds by audio tone presence in ICS.

(32) Verify missile is activated (figure 9-28).

(33) Position IR flashlight 15 feet in front of
captive flight trainer.

(34) Press TRIGGER UNCAGE/FIRE switch
(2, figure 9-23) to first detent and hold to uncage cap-
tive flight trainer.

(a)
(figure 9-28).

(b)
PDU.

Verify tracking reticle appears on PDU

Verify Super Elevation lines appear on

(35) Slowly move IR flashlight up and down
and back and forth within the capture cone of captive
flight trainer line of sight. Verify movement of tracking
reticle coincident with movement of flashlight.

(36) Verify audio tone changes to a clear, high
pitch, steady tone indicating IR flashlight is strong
enough for guidance and lock-on has occurred.

NOTE

If LOW appears on the PDU, the coolant
gas bottle must be recharged (TM
9-1440-431-23).

(37) Move IR flashlight outside captive flight
trainer field of view and check for the following:

(a) Break lock occurs.

9-108.8 Change 18

(b) One-half tracking reticle is displayed at
edge of PDU and is flashing (figure 9-29).

(c) The display will remain until reset by
releasing TRIGGER UNCAGE/FIRE switch.

(d) Audio changes from high pitch (lock-
on) to low variable tone.

(38) Release TRIGGER UNCAGE/FIRE
switch (2, figure 9-23).

(a) Momentary crossed tracking reticle
appears after releasing TRIGGER UNCAGE/FIRE
switch (2) which signifies captive flight trainer seeker
recaging (figure 9-29).

(b) Acquisition reticle appears centered in
PDU.

NOTE

Once break lock occurs, the target must
be reacquired.

(39) Position IR flashlight in front of captive
flight trainer within PDU field of view.

(40) Press TRIGGER UNCAGE/FIRE switch
(2, figure 9-23) to first detent.

(a) Verity Tracking Reticle appears in
PDU.

(b) Verify Super Elevation lines appear in
PDU.

(41) Move IR flashlight outside PDU field of
view while remaining in captive flight trainer seeker
field of view.

(a) Audio tone will signify lock-on.

(b) Verify Super Elevation lines displayed
on PDU.

(c) Check for 1/2 tracking reticle at edge of
PDU field of view (not flashing) (figure 9-29).

(d) Move IR flashlight back into PDU field
of view.

(e) Full tracking reticle present and track-
ing.

(42) Press TRIGGER UNCAGE/FIRE switch
(2, figure 9-23) to second detent and hold. Verify
missile activated symbol (figure 9-30) disappears from
PDU.
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Figure 9-28. Tracking Reticle and Capture Cone
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Figure 9-29. Tracking Reticle and Crossed Tracking Reticle ~
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Figure 9-30. Missile Selection Symbols
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(43) Release TRIGGER UNCAGE/FIRE switch
(2, figure 9-23).

(44) Press CFT RST button (7). Verify inboard
missile is reselected.

(45) Set ATAS MASTER switch (9) to OFF.

(46) Transfer CFT from inboard to outboard posi-
tion on launcher assembly (refer to TM 9-1440-431-
23).

(47) Set ATAS MASTER switch (9) to ARM.

(46) Position UNCAGE switch (6) to MAN.

(49) Press MSL ACT switch (3) and verify
presence of audio background noise in ICS.

(50) Verify missile gyro spins up within 3
seconds.

(51) Verify missile is activated (figure 9-30).

(52) Press TRIGGER UNCAGE/FIRE switch (2,
figure 9-23) to first detent. Verify tracking reticle ap-
pears on PDU (figure 9-28).

NOTE

Tracking reticle should float if there is
not an IR source in the vicinity.

(53) Move IR flashlight across the front of captive
flight trainer left to right, approximately 10°, and return
to center.

(54) Slowly move IR flashlight into capture cone
of captive flight trainer line of sight. Verify movement
of tracking reticle coincident with movement of flash-
light.

(55) Verify audio tone changes to a clear, high
pitch, steady tone indicating IR flashlight is strong
enough for guidance and lock-on has occurred.

(56) Verify Super Elevation Lines appear in PDU.

NOTE

If LOW appears on the PDU, the coolant
gas bottle must be recharged (TM 9-
1440-431-23).

(57) Move IR flashlight outside captive flight
trainer field of view and check for the following:

(a) Break lock occurs.

(b) One-half tracking reticle is displayed at
edge of PDU and is flashing (figure 9-29).

(c) The display will remain until reset by
releasing TRIGGER UNCAGE/FIRE switch (2, figure
9-23).

(d) Audio changes from high pitch (lock-on) to
low variable tone.

(e) Verify Super Elevation lines disappear.

(58) Release TRIGGER UNCAGE/FIRE switch
(2, figure 9-23).

(a) Momentary crossed tracking reticle ap-
pears after releasing TRIGGER UNCAGE/FIRE switch
(2) which signifies captive flight trainer seeker recag-
ing (figure 9-29).

(b) Acquisition reticle appears centered in
PDU.

(59) Move IR flashlight outside captive flight
trainer field of view.

(60) Press TRIGGER UNCAGE/FIRE switch (2,
figure 9-23) to first detent.

NOTE

Tracking reticle should float if there is
not an IR source in the vicinity.

(61) Press TRIGGER UNCAGE/FIRE switch (2)
to second detent and hold. Verify missile activated
symbol (figure 9-30) disappears from PDU.

(62) Release TRIGGER UNCAGE/FIRE switch
(2, figure 9-23).
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(63) Place ATAS MASTER
then back to STBY/ARM. Verify
reselected.

switch (9) to OFF,
outboard missile is

b.
lows:

(1)

Turn off/safe ATAS missile system as fol-

Switches

(a)

(b)

(c)

(d)

ATAS MASTER Switch (9) — OFF

Uncage Switch — AUTO

BATT Switch — OFF

JTSN Switch — Cover down and safetied
(4, figure 9-23)

(2) ATAS Circuit Breakers — Open

(a) ATAS PWR

(b) ATAS CONT

(c)   MSS

(d)  JETTISON

(3) Disconnect Battery or GPU.

c. Remove captive flight trainer (refer to TM 9-
1440-431-23).

9-383.5. Troubleshooting – Armament Electrical
System.        Refer to table 9-18.1.

NOTE

Perform operational check before using
table 9-18.1. If a malfunction not listed in
this table occurs, refer to next higher level
of maintenance.

Table 9-18.1. Troubleshooting – Armament Electrical System

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

Target acquisition reticle and missile status symbology does not display within 20 seconds.

STEP 1. Check for defective or open circuit breaker.

Replace faulty circuit breaker.

STEP 2. Check for defective wiring.

Repair defective wiring.

STEP 3. Check for defective relay 21K1 .

Replace defective relay.

STEP 4. Check for defective PDU.

Replace defective PDU.
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Table 9-18.1. Troubleshooting – Armament Electrical System    (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 5. Check for defective EU.

Replace defective EU.

STEP 6. Check for defective ATAS control panel.

Replace defective ATAS control panel.

Display does not change when PDU BIT TEST button is pressed.

STEP 1. Check for defective wiring.

Repair defective wiring.

STEP 2. Check for defective EU.

Replace defective EU.

STEP 3. Check for defective PDU.

Replace defective PDU.

Acquisition reticle is displayed, but brightness control will not adjust reticle brightness.

Check for defective PDU.

Replace defective PDU.

ARM message not displayed with ATAS MASTER switch set to ARM.

STEP 1. Check for defective wiring.

Repair defective wiring.

STEP 2. Check for defective ATAS control panel.

Replace defective ATAS control panel.

STEP 3. Check for defective EU.

Replace defective EU.
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Table 9-18.1. Troubleshooting – Armament Electrical System  (Cont)

CONDITION

5.

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 4. Check for defective IEA.

Replace defective IEA.

Gyro spinup tone not activated and/or
AUTO and MSL ACT switch pressed.

STEP 1. Check for defective wiring.

Repair defective wiring.

STEP 2. Check for defective IEA.

Replace defective IEA.

missile not shown selected on PDU with UNCAGE switch set to

STEP 3. Check for defective ATAS control panel.

Replace defectiva ATAS control panel.

STEP 4. Check for defective switch/grip.

Replace defective switch/grip.

Tracking reticle does not replace acquisition reticle with TRIGGER UNCAGE/FIRE switch pressed to first
detent.

STEP 1. Check for defective wiring.

Repair defective wiring.

STEP 2. Check for defective IEA.

Replace defective IEA.

STEP 3. Check for defective ATAS control panel.

Replace defective ATAS control panel.
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Table 9-18.1. Troubleshooting – Armament Electrical System  (Cont)

CONDITION

7.

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 4. Check for defective switch/grip.

Replace defective switch/grip.

Audio tone does not change to high pitched steady tone indicating IR source lock-on.

8.

STEP 1. Check for defective wiring.

Repair defective wiring.

STEP 2. Check for defective transformer (21T1).

Replace defective transformer.

STEP 3. Check for defective ATAS control panel.

Replace defective ATAS control panel.

STEP 4. Check for defective IEA.

Replace defective IEA.

Seeker uncages, but does not track target correctly or at all.

STEP 1. High FAT.

Perform check during cooler temperatures.

STEP 2. Check for alternate heat source.

Remove alternate heat source.

STEP 3. Check for defective wiring.

Repair defective wiring.

STEP 4. Check weapon system boresight.

Boresight weapon system as required.
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Table 9-18.1. Troubleshooting – Armament Electrical System   (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

STEP 5. Check for defective missile.

Replace defective missile.

STEP 6. Check for defective IEA.

Replace defective IEA.

STEP 7. Check for defective EU.

Replace defective EU.

9. Missile symbol does not disappear to verify firing of selected missile when TRIGGER UNCAGE/FIRE switch
is pressed to second detent.

STEP 1. Check for defective wiring.

Repair defective wiring.

STEP 2. Check for defective switch/grip.

Replace defective switch/grip.

STEP 3. Check for defective IEA.

Replace defective IEA.

10. Remaining missile not selected after TRIGGER UNCAGE/FIRE switch is released.

STEP 1. Check for defective missile.

Replace defective missile.

STEP 2. Check for defective launcher.

Replace defective launcher.

STEP 3. Check for defective IEA.

Replace defective IEA.
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Table 9-18.1. Troubleshooting – Armament Electrical System    (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

11.

12.

13.

Acquisition reticle not displayed after TRIGGER UNCAGE/FIRE switch is released.

Check for defective switch/grip.

Replace defective switch/grip.

System does not recycle after CFT RST button is pressed and released.

Check for defective ATAS control panel.

Replace defective ATAS control panel.

The next available missile is not selected (activated) when a missile is activated and SEQ STEP switch is
pressed and released.

NOTE

Two missiles must be present for this function to operate. A
previously deselected missile will not reselect.

STEP 1. Check for defective wiring.

Repair defective wiring.

STEP 2. Check for a defective ATAS control panel.

Replace defective ATAS control panel.

STEP 3. Check for defective IEA.

Replace defective IEA.
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9-383.6. ATAS CONTROL PANEL. ~

9-383.7. Description - ATAS Control panel. The
control panel provides the pilot with a means of
applying power to missile system, activating system,
and jettisoning ATAS launcher assembly.

9-383.8. Removal - Control Panel.

a.

b.

c.

WARNING

To prevent injury, ensure weapon system is
unloaded and all armament circuit breakers
are out before starting any maintenance
procedures.

Disconnect battery.

Loosen fasteners (1, figure 9-31)

Remove control panel (2) from
disconnect electrical connectors (3).

console and

9-383.8.1. Disassembly - Control Panel.

NOTE

Remove and disassemble ATAS control
panel only to the extent required to
accomplish or facilitate maintenance.

Secure all attaching hardware for use during
assembly.

a. Remove switch guard (9, figure 9-31.1).

b. Remove screws (7) securing integrally lit panel
(8) to plate assembly (6).

c. Remove screws (1), washers (2), and mounting
flanges (3) securing electrical connector jacks (4) to
connector plate (5).

d. Remove wires (15) from integrated terminal
switch (16).

e. Remove hex nut (20) securing switch guard
(19) and integrated terminal switch (16) to plate
assembly (6).

NOTE

To prevent switch to plate assembly
misalignment do not move hex nut (17).

f. Remove integrated terminal switch (16) and
locking ring (18) from plate assembly (6).

g. Remove locknut (21), Iockwasher (22), and
washer (23) securing terminal lug (24), terminal lug
(25), and washer (26) to screw (30).

h. Remove nut (27), Iockwasher (28), and washer
(29) securing screw (30) to plate assembly (6).

i. Remove screw (32) and Iockwasher (33)
securing terminal lug (31) to screw terminal (38).

j. Remove hex nut (37) securing screw terminal
switch (34) to plate assembly (6).

NOTE

To prevent switch to plate assembly
misalignment do not move hex nut (35).

k. Remove screw terminal switch (34) and locking
ring (36) from plate assembly (6).

l. Remove and discard heat-shrink tubing (40).

m. Remove wire (39) from solder terminal (45).

n. Remove hex nut (44) securing solder terminal
switch (41) to plate assembly (6).

NOTE

To prevent switch to plate assembly
misalignment do not move hex nut (42).

o. Remove solder terminal switch (41) and locking
ring (43) from plate assembly (6).

p. Remove screws (10) securing plate assembly
(6) to standoffs (11).

q. Remove screws. (14), washers (13), and
Iockwashers (12) securing standoffs (11) to connector
plate (5).
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9-383.9. Cleaning - Control Panel.

WARNING

Drycleaning solvent is combustible; do not
use near open flames, near welding areas,
or on hot surfaces. Prolonged contact of
skin with liquid can cause skin irritation.
Repeated inhalation of vapor can irritate
nose and throat and can cause dizziness. If
any liquid contacts skin or eyes,
immediately flush affected area thoroughly
with water. Remove solvent-saturated
clothing. If vapors cause dizziness, go to
fresh air. In all cases get immediate medical
attention. When handling liquid or when
applying it in an air-exhausted, partially
covered tank, wear approved gloves. When
handling liquid or when applying it at
unexhausted, uncovered tank or
workbench, wear approved respirator and
goggles.

a. Remove grease, fungus, and dirt with a clean,
low-lint cloth (C45.1) dampened with drycleaning
solvent (C62).

b. Remove moisture, dust, and loose dirt with a
wiping rag (C119.1).

c. Remove dirt from electrical connectors with
electrical contact brush.

9-383.10. Inspection - Control Panel.

a. Inspect control panel for loose and missing
hardware.

b. Inspect control panel for dents and cracks. No
cracks allowed.

c. Inspect control panel for scratches and bare
metal.

d. Inspect electrical connectors for loose, bent,
broken, and recessed pins.

e. Inspect electrical connectors for cracked insert.

f. Inspect switches for proper operation and
security.

9-383.11. Repair - Control Panel.

a. Tighten loose and replace missing hardware.

b. Replace control panel if cracked or if dents
impair serviceability.

c. Repair any scratches using sandpaper (C126).

d. Touch up bare metal. (Refer to TM 55-1500-
345-23).

e. Tighten or replace missing mounting hardware.

f. Straighten bent electrical connector pin(s).

g. Replace control panel if any electrical connector
pin is broken or insert is cracked.

9-383.11.1. Assembly - Control panel.

NOTE
Use attaching hardware removed during
disassembly.

a. Perform class R1 electrical bond between
standoff (11, figure 9-31.1) and connector plate (5).
(Refer to TM 55-1520-248-23, Appendix M.)

b. Install screws (14), washers (13), and
Iockwashers (12) securing standoffs (11) to connector
plate (5).

c. Perform class RI electrical bond between
standoff (11) and plate assembly (6). (Refer to TM
55-1520-248-23, Appendix M.)

d. Install screws (10) securing plate assembly (6)
to standoffs (11).

e.

NOTE
To prevent switch to plate assembly
misalignment do not move hex nut (42).

When installing new switch, align hex nuts
(42) of old and new switch.

Install solder terminal switch (41) and locking
ring (43) on plate assembly (6).

f. Install hex nut (44) securing solder terminal
switch (41) to plate assembly (6).
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Figure 9-31. ATAS Control Panel ~
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Figure 9-31.1. Disassembly – ATAS Control Panel (Sheet 1 of 2) ~
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Figure 9-31.1. Disassembly – ATAS Control panel (Sheet 2) ~
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g. Install new heat-shrink tubing (40) on wire (39).

h. Solder wire (39) on solder terminal (45).

i. Shrink heat-shrink tubing (40) to create an
environmental seal around solder joint and wire (39).

NOTE

To prevent switch to plate assembly
misalignment do not move hex nut (35).

When installing new switch, align hex nuts
(35) of old and new switch.

j. Install screw terminal switch (34) and locking
ring (36) on plate assembly (6).

k. Install hex nut (37) securing screw terminal
switch (34) on plate assembly (6).

l. Install screw (32) and Iockwasher (33) securing
terminal lug (31) to screw terminal (38).

m. Install nut (27), Iockwasher (28), and washer
(29) securing screw (30) to plate assembly (6).

n. Install locknut (21), Iockwasher (22) and
washer (23) securing washer (26), terminal lug (25),
and terminal lug (24) to screw (30).

NOTE

To prevent switch to plate assembly
misalignment do not move hex nut (17).

When installing new switch, align hex nuts
(17) of old and new switch.

o. Install integrated terminal switch (16) and
locking ring (18) on plate assembly (6).

p. Install switch guard (19) on integrated terminal
switch (16).

q. Install hex nut (20) securing integrated terminal
switch (16) and switch guard (19) on plate assembly
(6).

r. Install wire (15) in integrated terminal switch
(16).

s. Install screws (1), washers (2), and mounting
flanges (3) securing electrical connector jacks (4) to
connector plate (5).

t. Install screws (7) securing integrally lit panel (8)
to plate assembly (6).

u. Install switch guard (9).
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9-383.12. Installation - Control Panel.

a.

b.

c.

WARNING

To prevent injury, ensure weapon system is
unloaded and all armament circuit breakers
are out before starting any maintenance
procedures.

Disconnect battery.

Connect electrical connectors (3, figure 9-31).

Position and secure control panel (2) in console
with fasteners (1).

9-383.13. ELECTRONICS UNIT.

9-383.14. Description - Electronics Unit.
Electronics uni t  (EU),  located in avionics
compartment, interfaces with pilot display unit,
control panel, and interface electronics assembly.
The EU also provides symbol and reticle generation,
CRT control circuitry, fault monitoring, and operates
and monitors built-in test.

9-383.15. Removal - Electronics Unit.

WARNING

To prevent injury, ensure weapon system is
unloaded and all armament circuit breakers
are out before starting any maintenance
procedures.

c. Disconnect electrical connectors (1, figure
9-32).

d. Loosen nuts (2) and slide EU (3) off studs (4).

9-383.16. Installation - Electronics Unit.

WARNING

To prevent injury, ensure weapon system is
unloaded and all armament circuit breakers
are out before starting any maintenance

a.

b.

procedures.

CAUTION

The EU is sensitive to
discharge (ESD). Use ESD

electrostatic
precautionary

procedures when removing EU. Refer to
DOD-HDBK-263 and MlL-STD-1686.

Disconnect battery.

Position EU (3, figure 9-32) over studs (4) and
secure EU by tightening nuts (2).

c. Connect electrical connectors (1).

d. Install avionics compartment door (paragraph
2-78.1).

e. Connect battery.
a. Disconnect battery.

h. R e m o v e  a v i o n i c s  c o m p a r t m e n t  d o o r
{paragraph 2-76.1).

CAUTION

The EU is sensitive to electrostatic
discharge (ESD). Use ESD precautionary
procedures when removing EU. Refer to
DOD-HDBK-263 and MlL-STD-1686.

9-383.17.  INTERFACE ELECTRONICS
ASSEMBLY. ~

9-383.18. Description - Interface Electronics
Assembly. Interface electronics assembly (IEA),
located in the avionics compartment, contains the
circuitry to interface between electronics unit (EU)
and missile launcher.
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9-108.22

Figure 9-32. Electronics Unit (EU) ~
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9-383.19. Removal - Interface Electronics
Assembly.

WARNING

To prevent injury, ensure weapon system is
unloaded and all armament circuit breakers
are out before starting any maintenance
procedures.

a. R e m o v e avionics compar tment  door
(paragraph 2-76.1).

b. Remove interface electronics assembly (TM
9-1440-431 -23).

9-383.20. Installation – Interface Electronics
Assembly.

WARNING

To prevent injury, ensure weapon system is
unloaded and all armament circuit breakers
are out before starting any maintenance
procedures.

a. Install interface electronics assembly (TM
9-1440-431-23).

TM 55-1520-228-23-1

NOTE

Ensure bonding straps are not damaged
while handling IEA mount tray.

b. Remove IEA mount tray (1, figure 9-33) by
removing screws (2) and washers (3).

9-383.24. Inspection - Interface Electronics
Assembly Mount-Tray.

a. Inspect interface electronics assembly (IEA)
mount tray for loose and missing mounting hardware.

b. Inspect IEA mount tray for dents, cracks,
scratches, and bare metal. No cracks allowed.

c. Inspect shock absorbers for deterioration.

d. Inspect bonding straps for damage.

9-383.25. Repair - Interface Electronics
Assembly Mount Tray.

a. Tighten loose and replace missing mounting
hardware.

b. Install avionics compartment door (paragraph
2-78.1).

9 -383 .21 . INTERFACE ELECTRONICS
ASSEMBLY MOUNT TRAY. ~

9-383.22. Description - Interface Electronics
Assembly Mount Tray. The interface electronics
assembly (IEA) mount tray provides a shock and
vibration free means for attaching the IEA to the
airframe.

9-383.23. Removal - interface Electronics
Assembly Mount Tray.

a. Remove interface electronics assembly (IEA)
(paragraph 9-383. 19).

b. Replace interface
mount tray if cracked.

electronics assembly (IEA)

c. Repair scratches using sandpaper (C126).

d. Touch up bare metal (TM 55-1500-345-23).

e. Replace deteriorated shock absorbers.

f. Replace IEA mount tray if any bonding straps
are damaged.
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Figure 9-33. IEA Mount Tray ~
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9-383.26. Installation - Interface Electronics
Assembly Mount Tray.

NOTE

It may be necesary to enlarge hole in
boding strap before attaching bonding
strap between IEA mount tray and avionics
compartment shelf.

a. Properly position bonding strap (4, figure 9-33)
between interface electronics assembly (IEA) mount
tray and avionics compartment shelf.

b. Position and secure IEA mount tray (1) using
screws (2) and washers (3).

c. Install IEA (paragraph 9-383.20).

9-383.27. FUSELAGE DISCONNECTS.
m

9-383.28. Description - Fuselage Disconnects.
The fuselage disconnects (1 and 2, figure 9-24)
provide electrical connection for the ejector rack and
ATAS missile launcher. The disconnects are located
below the avionics compartment door. Refer to
paragraph 9-362 for fuselage disconnect maintenance
procedures.

9-384. PITOT TUBE HEATER.

Refer to paragraph 9-354.

9 - 3 8 5 .  N I G H T  V I S I O N  G O G G L E S
SYSTEM. q

Prior to compliance with MWO 55-1520-228-50-32.

9-386. Description - Night Vii Goggles (NVG)
System. The night v is ion goggles (NVG)
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system consists of the night vision goggles and
associated electrical lighting control and dimming
circuitry. The night vision goggles system allows the
pilot, when wearing the night vision goggles, to see
and read all instruments and control panels without
impairing his night vision capability. When night
vision goggles switch (S90) is in the NVG position and
NVG ENBL/OFF switch (S123) is in the NVG ENBL
position, the intensity of the instrument and panel
lighting is extremely low and the instruments cannot
be seen with the naked eye.

9-387. Testing - Night Vision Goggles (NVG)
System.

a. Close INSTR LTS, CSL LTS, CAUTION PANEL
LTS, and NVG/VR circuit breakers. Rotate INST LTS
and CSL LTS controls clockwise. Note that these
lights become brightly illuminated.

b. Return INSTR LTS and CSL LTS controls
counterclockwise to the normal dim position.

c. Momentarily depress the BRIGHT/DIM switch
on caution panel to BRIGHT and note that the caution
lights become brightly illuminated.

d. Position NVG ENBL/OFF switch, located on
the pedestal, to NVG ENBL and the NVG/NORM
switch, located on the pilot cyclic stick to NVG. Check
that all instrument lights, console lights, and caution,
and warning lights become extremely dim (appear to
extinguish) to the naked eye.

Do not position NVG switch to NORM
while wearing night vision goggles.

illuminate at other conditions of
temperature or system voltage. Install
the proper fault annunciator panal P/N
206-075-456-101 or subsequent to
provide a steady caution/warning light
indication,

(1) Place the helicopter in a dark environment
or block all light to the cockpit by suitable covers.

(2) Place the NVG ENBL/OFF switch located on
the center console to the NVG ENBL position and
place the NVG/NORM switch on the cyclic stick to the
NVG position.

Do not place cyclic stick NVG switch to
NORM position while using night vision
goggles.

(3) Using night vision goggles, check all
instrument and console lighting and all caution and
warning lights for proper function. Operate all press
to test switches and dimming controls. All lighted
items must be clearly visible and legible.

(4) Return all switches to normal position after
the check.

f. R e m o v e  n i g h t  v i s i o n  g o g g l e s .  P l a c e
NVG/NORM to NORM and NVG ENBL/OFF switch to
OFF. Note that all instrument lights, console lighting
and caution, and warning panel lights return to
normal brilliance.

e. Test for proper function of the cockpit night
vision goggle lighting system as follows:

9-388. Troubleshooting - Night Vision (NVG)
Goggles System. Refer to figure F-31 and table 9-19.

Assure that systems are functional under
normal lighting conditions before the
NVG test. If caution and warning system
lights provide a flashing indication the
NVG lighting system cannot be
adequately tested for proper function as
the flashing indication may fail to

NOTE

Before using table 9-19, ensure all
normal operational checks have been
performed. If a malfunction exists which
is not listed in table 9-19, notify the next
higher level of maintenance.
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Table 9-19. Troubleshooting - Night Vision Goggles (NVG) System

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Night vision goggles relay (K18) will not energize when night vision goggles switch is positioned to NVG
positon.

STEP 1. Check circuit breaker.

Engage breaker if open or replace defective breaker.

STEP 2. Check for 28 Vdc at pin X1 of NVG relay (K18).

If voltage present replace defective NVG relay.

STEP 3. Loose connections or shorted wiring.

Repair or replace defective wiring. Tighten loose connections.

2. Caution light relay (K19) will not energize when night vision goggles switch is positioned to NVG position.

STEP 1. Check circuit breaker.

Engage breaker if open or replace defective breaker.

STEP 2. Check for 28 Vdc at Pin X1 of caution light relay (K19).

If voltage present replace caution light relay.

STEP 3. Shorted wiring or loose connections.

Repair or replace defective wiring. Tighten loose connections,

3. When NVG switch (S90) is positioned to NVG position, instrument and control panel Iights do not illuminate
(while using night vision goggles).

STEP 1. Check circuit breaker.

Engage breaker if open or replace defective breaker.

STEP 2. Check for 28 Vdc at pin A of voltage regulator (VR2)

If voltage is present replace voltage regulator (VR2).

STEP 3. Shorted wiring or loose connections.

Repair or replace defective wiring. Tighten loose connections.
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Hydraulic Reservoir, . . . . . . . . . . . . . . . . . . . ...7-56
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Ignition Switch . . . . . . . . . . . . . . . . . . . . . . . ...9-232
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Engine Mount Fittings . . . . . . . . . . . . . . . . . ...4-22
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First Aid Kit . . . . . . . . . . . . . . . . . . . . ...17-12
Fitting Assembly - Armament

(Hard Points) ~ . . . . . . . . . . . . . . . . ...2-222
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Fuel Quantity Indicator . . . . . . . . . . . . . . . ...8-240
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Jackshaft . . . . . . . . . . . . . . . . . . . . . . ...11-24
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Landing Gear Support Fittings . . . ...6-36, 2-315
Landing Light Relays . . . . . . . . . . . . . . ...9-267
Landing Lights . . . . . . . . . . . . . . . . . . ...9-261
Launcher Assembly . . . . . . . . . . .. F 16-7, 16-36
Lever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-133
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Pitch Horn, Main Rotor . . . . . . . . . . . . . . . . . . . 5-26
Pitch Link Assembly . . . . . . . . . . . . . . . . . . ...5-155
Pitot Heater System . . . . . . . . . . . . . . . . . . ...9-359
Pitot-Static Piping and Fittings . . . . . . . . ...8-152
Pitot Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-160
Pivot Sleeve (AVIM) . . . . . . . . . . . . . . . . . . . . . 5-125
Pocket Assembly . . . . . . . . . . . . . . . . . . . . . . . . 2-154
Position Lights . . . . . . . . . . . . . . . . . . . . . . . . . . 9-295
Power Controls . . . . . . . . . . . . . . . . . . . . . . . . . . 4-108
Power Controls - Control Cable
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-102

Power Turbine Tachometer Generator . . . .  . . . .8-59
Pressure Regulator Valve . . . . . . . . . . . . . ...6-274
Pressure Switch . . . . . . . . . . . . . . . . . . . . . . . . . . 7-51
Pressure Switch . . . . . . . . . . . . . . . . . ...8-251

Pylon lnstallation          .  . . . . . . . . . . . . . . ..16-39
Pylon Isolation Mount and Transmission

Mount Supports . . . . . . . . . . . . . . . . ...2-293
Pylon Supports . . . . . . . . . . . . . . . . . ...2-285
Ram Air Duct     . . . . . . . . . . . . . . . . . . ..16-9
Remote Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . 13-15
Rod End Bearing . . . . . . . . . . . . . . . . . . . . . ...9-104
Roll Staked Bearings (AVIM) . . . . . . . . . ...11-129
Rotor Tachometer Generator . . . . . . . . . . .  .. 8-50

Sawblade, Cutter Deflector (Upper
and Lower) . . . . . . . . . . . . . . . . . . . . . . . . . . . F 2-67

Sawtooth Blades, Cutter Deflector
(Upper) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-326

Sawtooth Insert . . . . . . . . . . . . . . . . . . . . . . ...2-365
Sawtooth Insert/Channel Assembly
Deflector Assembly ~ . . . . . . . . . . . . . . . . . F 2-72

Seal Foam Assembly . . . . . . . . . . . . . . . . . ...2-311
Seals, Freewheeling Housing . . . . . . . . . . . . . . 6-65
Seals, Main Driveshaft . . . . . . . . . . . . . . . . . . . . 6-19
Seat Belts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-101
Second Accumulator . . . . . . . . . . . . . . . . . . ...4-14
Sensors, RPM . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-85
Servoactuator Support . . . . . . . . . . . . . . . . . . . . 7-44
Servoactuators (Cyclic and
Collective) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-37

Shaft Assembly, Freewheeling . . . . . . . . . ...6-38
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Shear Link Terminal ~ . . . . . . . . . . . . . . . ..11-143
Shielded Ignition Lead Assembly . . . . . . . . . 13-81
Shoulder Harness . . . . . . . . . . . . . . . . . . . . . ...2-106
Shunts and Bus Bars . . . . . . . . . . . . . . . . . ...9-189
Sight Gage Oil Level Assembly . . . . . . . . . . . 6-103
Skid Shoe Assembly - High Landing
Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-54

Skid Shoe Assembly - Standard Landing
Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F 3-9, 3-20

Skid Tubes - High Landing Gear . . . . . . . ...3-47
Skid Tubes - Standard Landing Gear . . . . . . 3-13
Solenoid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-23
Solenoid Valve . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-25
Soundproofing Blankets . . . . . . . . . . . . . . . . . . 2-166
Spindle (Transmission) . . . . . . . . . . . . . . . . . . . 6-109
Standard Landing Gear . . . . . . . . . . . . . . . . . ...3-6
Starter-Generator . . . . . . . . . . . . . . . . . . . . . ...9-42
Starter Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-218
Starter Switch . . . . . . . . . . . . . . . . . . . . . . . . . . 9-223
Starter System . . . . . . . . . . . . . . . . . . . . . . . . . . 9-213
Static Stop - Main Rotor Hub . . . . . . . . . ...5-63
Stiffeners . . . . . . . . . . . . . . . . . . . . . . . F 2-75, 2-385
Strut Assemblies (Lower) . . . . . . . . . . . . . ...2-343
Strut Assembly (Upper and Lower) . . . . . . . F 2-69
Strut Assembly, Cutter Blades q . . . . . . . . F 2-78
Strut Assembly, (Upper) . . . . . . . . . . . . . . . . . . 2-342
Sump Valve (Crashworthy) . . . . . . . . . . . . . . . 10-37
Support Assembly (Swashplate) . . . . . . . ...5-149
Support, Taillight . . . . . . . . . . . . . . . . . . . . . . ..2-279
Swashplate and Support Assembly F 5-38, 5-114
Tachometer indicator . . . . . . . . . . . . . . . . . . ...8-41
Tailboom . . . . . . . . . . . . . . . . . . . . . . . F 2-46, 2-243

#
Tailboom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-248
Taillight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-306
Tail Rotor Blades (After Compliance with

MWO 55-1520-228-50-25) . . . . . . . . . . ...5-251
Tail Rotor Blades (Prior to Compliance with

MWO 55-1520-228-50-25) . . . . . . . . . . ...5-243
Tail Rotor Control Linkage . . . . . . . . . . . . . . . . 11-95
Tail Rotor Control Pedals and Adjuster . ..11-107
Tail Rotor Driveshaft (Prior to Compliance
with MWO 55-1520-228-50-25) . . . . . ...6-116

Tail Rotor Driveshaft Cover . . . . . . . . . . . . . . . 2-254
Tail Rotor Driveshaft Segment
(After Compliance with MWO
55-1520-228-50-25) . . . . . . . . . . . . . . . . ...6-162

Removal (Cont)
Tail Rotor Gearbox (After Compliance with

MWO 55-1520-228-50-25) . . . . . F 6-36, 6-203
Tail Rotor Gearbox (Prior to Compliance
with MWO 55-1520-228-50-25) . . . . . ...6-185

Tail Rotor Gearbox Input Seal (AVIM) . . ...6-212
Tail Rotor Gearbox Output Seal . . . . . . . . . . . 6-208
Tail Rotor Hub . . . . . . . . . . .. . . . . . . . . . . . . . 5-196
Tail Rotor Hub and Blade Assembly
(After Compliance with MWO
55-1 520-228-50-25) ., . . . . . . . . . . . . . . ...5-229

Tail Rotor Hub and Blade Assembly
(Prior to Compliance with MWO
55-1520-228-50-25) . . . . . . . . . . . . . . . . ...5-183

Tail Rotor Hub Trunnion . . . . . . . . . . . . . . ...5-217
Tail Rotor Pedal Assembly . . . . . . . . . . . ...11-109
Tail Rotor Pitch Change Mechanism . . . ...5-208
Tail Rotor Pitch Horn ... . . . . . . . . . . . . . . ...5-223
Tail Skid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-273
Terminal Boards . . . . . . . . . . . . . . . . . . . . . . ...9-194
Torquemeter indicator . . . . . . . . . . . . . . . . . ...8-27
Transmission Fairing Assembly ‘ . . . . . . ...2-39
Transmission Fairing Assembly B . . . . . . . . . 2-40
Transmission Oil Pressure Indicator . . . ...8-288
Transmission Oil Pressure Switch . . . . . ...9-171
Transmission Oil Pressure Transmitter . . . . 8-297
Transmission Oil Pump . . . . . . . . . . . . . . . ...6-230
Transmission Oil Temperature
Switch . . . . . . . . . . . . . . . . . . . . . . ...6-245, 9-156

Trunnion Bearing Inner Race . . . . . . . . . . . . . .F 5-5
Trunnion - Main Rotor (AVIM) . . . . . . . . . . . . 5-43
Tube Assembly (Flexible) . . . . . . . . . . . . . . . . . 2-234
Tube Assembly (Metal) . . . . . . . . . . . . . . . . ...2-229
Turbine Outlet Temperature (TOT)

Indicator q . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-125
Turbine Outlet Temperature (TOT)

Indicator q . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-142
Turn and Slip Indicator . . . . . . . . . . . . . . . ...8-199
Upper Cutter Assembly . . . . . . . . . . . . . . . . . . 2-350
Ventilating and Defogging Blower 4

El
. . . . . 13-28

Ventilating and Defogging Blower . . . . . 13-29
Ventilating and Defogging Ducts . . . . . . . . . . 13-35
Vertical Fin and Supports . . . . . . . . . . . . . ...2-267
Vibrator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-70
Voltage Regulator . . . . . . . . . . . . . . . . . . . . . ...9-54
Vulnerability Reduction Flight Control
System - Tail Rotor Control q . . . . . ...11-134
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Windshield Deflector Assembly. . . . . . . . ...2-362
Windshields and Windows . . . . . . . . . . . . ...2-135
Yoke/Shield - Main Rotor Hub . . . . . . . . . . . 5-51

Removal and Disassembly - Mixing
Lever/Trunnion and Lever -
Cyclic Control Linkage . . . . . . . . . . . . . . . . . ...11-81

Removal/Disassembly - Crosstubes -
Standard Landing Gear . . . . . . . . . . . . . . . . . . 3-27

Removal/lnstallation - Tail Rotor Hub
and Blade Assembly . . . . . . . . . . . . . . . . .. F 5-72

Removal of Paint and Primer from
Honeycomb Panels (AVIM) . . . . . . . . . . . . . ...2-177

Repair
Aft Fairing . . . . . . . . . . . . . . . . . . . . . . ...2-68
Aft Fuselage Assembly (AVIM) . . . . . . . ...2-207
Aft Short Shaft . . . . . . . . . . . . . . . . . . ...6-149
Aft Sway Brace and Step Assembly ~ . ..16-49
Air Duct Hose Assembly . . . . . . . . . . . ...6-262
Air Mixing Valve (AVIM) . . . . . . . . . . . . ...13-10
Airspeed Indicator . . . . . . . . . . . . . . . . . . . . ...8-173
Altimeters . . . . . . . . . . . . . . . . . . . . . . . . . . . ...8-182
Anticollision Lights . . . . . . . . . . . . . . . . . . . ...9-317
Anti-Icing Lever . . . . . . . . . . . . . . . . . ...12-15
Armament Electrical System . . . . . . . . ...9-382
Armor Panels . . . . . . . . . . . . . . . . . . . ...2-130

ATAS Control Panel      . . . . . . . . . . . .9-383.11
ATAS Missile System Fitting Assemblies
and Clevis      . . . . . . . . . . . . . . . . ...16-56

ATAS MissiIe System ~....... . . . ...16-51
Attitude Indicator . . . . . . . . . . . . . . . . . . . . ..8-209
Attitude/Turn and Slip Indicator . . . . . . . ...8-218
Auxiliary Fuel Cell (AVIM) . . . . . . . . . . . . . . ..10-11
Auxiliary Power Receptacle (J120).. . . . ...9-374
Avionics Compartment Door. . . . . . . . . . . . . . . 2-77
Avionics Compartment Floor . . . . . . . . . . . . .2-241
Battery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..9-30
Beam, Upper Cabin Roof . . . . . . . . . . . . . . . ...2-27
Bearings - Freewheeling Assembly . . . . ...6-61
Bleed Air Heater Plenum . . . . . . . . . . . . . . ...13-23
Bleed Air Heater System . . . . . . . . . . . . . . . .. 9-352
Bleed Air lnstallation . . . . . . . . . . . . . . . . . . ...4-38
Bolt and Blade Latch Retainer . . . . . . . . . . . . 5-59
Breakaway Tip . . . . . . . . . . . . . . . . . . . . . . . ...2-380
Chip Detectors . . . . . . . . . . . . . . . . . . . ......9-179
Clutch Assembly - Freewheeling Assembly 6-55
Cockpit Lights . . . . . . . . . . . . . . . . . . . . . . . . ...9-247
Collective Lever and Link Assembly. . . . ...5-172
Collective Sticks . . . . . . . . . . . . . . . . . . . . . . ...11-10
Common Electrical Components . . . . . . . ...9-365
Connecting Link Assembly . . . . . . . . . . . . . . . . 12-9
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Control Tubes . . . . . . . . . . . . . . . . . . . . . . . ...11-121
Controllable Landing Light . . . . . . . . . . . . ...9-283
Cover Assembly - Bellcrank Stop . . . . . ...11-34
Crosstube Supports . . . . . . . . . . . . . . . . . . . . ...3-60
Crosstubes - High Landing Gear. . . . . . . . . . 3-67
Crosstubes - Standard Landing Gear . . . . 3-28
Cutter Blades (Upper and Lower) . . . . . . ...2-336
Cyclic Button Switch . . . . . . . . . . . . . . . . . ...9-144
Cyclic Control Friction Adjuster . . . . . . . . ..11-52
Cyclic Control Stick Assembly . . . . . . . . . . .. 11-46
Cyclic Stick Grip . . . . . . . . . . . . . . . . . . . . . . ...11-58
Cyclic Stick Grip Assembly . . . . . . . . . . . .9-138
DC Ammeters . . . . . . . . . . . . . . . . . . . . . . . . ...8-274
Defogging Blower Motors (B7 and B8) . ...9-344
Detent Button . . . . . . . . . . . . . . . . . . . . . . . . ...11-16
Disc Assembly . . . . . . . . . . . . . . . . . . .6-125, 6-179
Door Assemblies. . . . . . . . . . .  . . . . . . . . . . ...2-10
Door Frame/Windshield Frame Assembly . . . . . . . F 2-23.1
Door Frame/Windshield Frame Assembly . . . . . . . 2-136.1
Doublers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-357
Drag Pin (AVIM) . . . . . . . . . . . . . . . . . . . . . . . ...6-81
Drip Pan and Frame Assembly . . . . . . . . . ...2-54
Dust and Moisture Boot . . . . . . . . . . . . . . . ...2-161
Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...4-32
Engine Cowling . . . . . . . . . . . . . . . . . . . . . . . ...2-48
Engine Mount Fittings . . . . . . . . . .  . . . . . . ...4-21
Engine Mounts . . . . . . . . . . . . . . . . . . . . . . . ...2-307
Engine Oil Pressure Indicator . . . . . . . . . . . . . 8-19
Engine Oil Temperature Indicator  . . . . . ...8-104
Engine Oil Temperature Transmitter

Bulb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...8-111
Engine Out Warning Switch. . . . . . . . . . . . ...8-92
Fault Annunciator Panel (AVIM) . . . . . . . . . .9-329
Firewall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-200
Fitting Assembly - Armament
(Hard Points). . . . . . . . . . . . . . . . . . . . . . . . . .2-221

Fitting Assembly - Crosstubes -
Standard Landing Gear . . . . . . . . . . . . . . .3-29

Float Landing Gear . . . . . . . . . . . . . . . . . . . . ...3-80
Force Gradient Assembly . . . . . . . . . . . . . ...11-66
Forward and Aft Short Shafts . . . . . . . . . . . . 6-168
Forward Fairing ~ . . . . . . . . . . . . . . . . . . . .. F 2-12
Forward Short Shaft . . . . . . . . . . . . . . . . . . ...6-133

Forward Sway Brace and Struts ~ . . . ...16-49
Frame Assembly . . . . . . . . . . . . . . . . . ...2-122
Free Air Temperature Indicator

(Thermometer) . . . . . . . . . . . . . . . . . . ..8-260
Freewheeling Assembly . . . . . . . . . . . . . ...6-30
Fuel Cell Support . . . . . . . . . . . . . . . . . ...2-197
Fuel Quantity Indicator . . . . . . . . . . . . . . . .8-239
Fuel Quantity Transmitters . . . . . . . . . . .8-246
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Gas Producer Tachometer Indicator . . . . . . . . 8-69
Gas Producer Tachometer Generator . . . ...8-78
Governor Control Linear Actuator
(AVIM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-96

Grip Buffer Plate (AVIM) . . . . . . . . . . . . . . . . . . 5-21
Grip Reservoirs and Sight Glass - Oil
Lubricated Main Rotor Hub . . . . . . . . . . . . . . . 5-72

Grips, Main Rotor (AVIM) . . . . . . . . . . . . . . . . . 5-20
High Landing Gear . . . . . . . . . . . . . . . .  . . . ...3-42
Honeycomb Panel

Aft Lower Cabin Shell . . . . . . . . . . . . . . . . F 2-30
Forward Lower Cabin Shell . . . . . . . . . . . F 2-29
Major Edge Damage . . . . . . . . . . . . . . . . ...2-193
Minor Edge Damage . . . . . . . . . . . . . . . . ...2-190

Honeycomb Panels
Aft Fuel Cell Bulkhead . . . . . . . . . . . . . . .. F 2-35
Crew Seat and Bulkhead . . . . . . . . . . . . . . F 2-31
Edge Damage . . . . . . . . . . . . . . . . . . . . . . .. F 2-42
Electrical Compartment Floor . . . . . . . . . . F 2-37
General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-173
Lower Aft Fuselage . . . . . . . . . . . . . . . . . .. F 2-36
Major Damage . . . . . . . . . . . . . . . . . . . . . .. F 2-41
Minor Damage . . . . . . . . . . . . . . . . . . . . . .. F 2-40
Oil Cooler Support . . . . . . . . . . . . . . . . . . . . F 2-38
Passenger Seat Structure . . . . . . . . . . . . . F 2-32
Passenger Seatback Bulkhead . . . . . . . . . F 2-32
Seatback Electrical Shelf . . . . . . . . . . . . . . F 2-34
Upper Cabin Roof . . . . . . . . . . . . . . . . . . . . F 2-28
Vertical Fin . . . . . . . . . . . . . . . . . . . . . . . . . . F 2-39

Horizontal Stabilizer . . . . . . . . . . . . . . . . . . ...2-262
Housing Assembly (AVIM)...... . . . . . . . . . 6-48
Hub Strap/Pin/Fittings and Ring . . . . . . . ...5-35
Hydraulic Check Valve . . . . . . . . . . . . .  . . . ...7-77
Hydraulic Filters . . . . . . . . . . . . . . . . . . . . . . . . . . 7-65
Hydraulic Hoses, Lines, and
Quick-Disconnects . . . . . . . . . . . . . . . . . . . ...7-71

Hydraulic Pump . . . . . . . . . . . . . . . . . . . . . . . . . . 7-17
Hydraulic Relief Valve . . . . . . . . . . . . . . . . . ...7-84
Hydraulic Reservoir . . . . . . . . . . . . . . . . . . . . ...7-58
Idler Link Assembly and Collar
Set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-165

Inertia Reel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-112
Infrared Exhaust System . . . . . . . . . . . . . . . ...4-60
inner Ring (AVIM) . . . . . . . . . . . . . . . . . . . . . ..5-138
Input Pinion Housing Adapter
and Seals (AVIM) . . . . . . . . . . . . . . . . . . . . . ...6-88

Instrument Panel, Shroud and
Console . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-21

R (Cont)

Repair (Cont)
Instantaneous Vertical Speed
Indicator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-191

Instruments . . . . . . . . . . . . . . . . . . . . . . ...8-6
Interface Electronics Assembly
Mount Tray      . . . . . . . . . . . . . . . .9-383.25

Intersystem Oil Leakage . . . . . . . . . . . . . . . ...4-98
Inverter . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 9-205
lR/White (Dual) Landing/Searchlight . . ...9-275
Jettison Mechanism . . . . . . . . . . . . . . . . . . . ...2-32
Landing Gear Skid Tube Shoes . . . . . . . . . . F 3-14
Landing Gear Support Fittings . . . . . . 3-35, 2-319
Landing Light Relays . . . . . . . . . . . . . . . . . ...9-266
Landing Lights . . . . . . . . . . . . . . . . . . . . . . . . . . 9-260
Lever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-132
Long Shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-156
Low Level Switch (Crashworthy) . . . . . . . . 10-28
Lower Cutter Assembly . . . . . . . . . . . . . . . ...2-374
Magnetic Brake . . . . . . . . . . . . . . . . . . . . . . ...11-73
Magnetic Compass (Standby) . . . . . . . . . . . . . 8-225
Main Rotor Assembly . . . . . . . . . . . . . . . . . . . . . . 5-7
Main Rotor Blades (Corrosion) . . . . . . . . . . . . 5-102
Main Rotor Blades (Patching) (AVIM) . . . . . . 5-103
Main Rotor Blades Wear and
Grip Pads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-104

Main Rotor Blade Bolt . . . . . . . . . . . . . . . . . . . . 5-89
Main Transmission . . . . . . . . . . . . . . . . . . . . ...6-72
Major Panel Damage . . . . . . . . . . . . F 2-41, 2-187
Mast Assembly (AVIM) . . . . . . . . . . . ..... 6-97
Minor Panel Damage . . . . . . . . . . . . F 2-40, 2-183
Mixing Lever/Trunnion and Lever -
Cyclic Control Linkage . . . . . . . . . . . . . . . ...11-83

Mounting Plate Bearing . . . . . . . . . . . . . . . ...9-101
Negligible Honeycomb Panel
Damage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-180

Oil Cooling Blower and Shaft
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-141

Oil Selector (Bypass) Valve . . . . . . . . . . . . . . . . 4-89
Oil Supply System Hoses, Fittings,
and Tubing . . . . . . . . . . . . . . . ... . . . . . . . . 4-94

Oil Tank . ...... . . . ...... . . . . . . . . . . . . . 4-68
Oil Transfer Tube . . . . . . . . . . . . . . . . . . . . . ...6-269
Outer Ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-144
Particle Separator . . . . . . . .. ..... . . . . . . ...4-47
Passenger Entrance SCUFF

PLATES . . . . . . . . . . . . . . . . . . . . . . . . . . F 2-7, 2-11
Passenger Seats . . . . . . . . . . . . . . . . . . . . . . ...2-94
Passive Defense ~ . . . . . . . . . . . . . . . . . . . . ...2-60
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Pillow Block - Main Rotor
Yoke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-78, 5-83

Pilot and Copilot Seats . . . . . . . . . . . . . ...2-88
Pilot Display Unit Mount

Assembly      . . . . . . . . . . . . . . . . . ...16-24
Pitch Horn, Main Rotor . . . . . . . . . . . . . ...5-29
Pitch Link Assembly . . . . . . . . . . . . . . . . . . ...5-157
Pitot Heater System . . . . . . . . . . . . . . . . . . ...9-360
Pitot-Static Piping and
Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...8-153

Pitot Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . ...8-161
Pivot Sleeve (AVIM) . . . . . . . . . . . . . . . . . . ...5-126
Pocket Assembly . . . . . . . . . . . . . . . . . . . . . ...2-155
Position Lights . . . . . . . . . . . . . . . . . . . . . . . ...9-297
Power Turbine Tachometer Generator . . . . . 8-60
Pressure Switch . . . . . . . . . . . . . . . . . . . . . . . ...7-52
Pressure Switch . . . . . . . . . . . . . . . . . . . . . . ...8-252
Pylon Isolation Mount . . . . . . . . . . . . . . . . ..F 2-58
Pylon Isolation Mount
(P/N 206-030-539-5 and-101) . . . . . . . . F 2-59

Pylon Isolation Mount and
Transmission Mount Support . . . . . . . . . ...2-296

Ram Air Duct ~ . . . . . . . . . . . . . . . . . . . . . ...16-10
Remote Sensor . . . . . . . . . . . . . . . . . . . . . . . ...13-17
Rotor Tachometer Generator . . . . . . . . . . . . . . 8-51
Sawtooth Blade, Cutter Deflector

(Upper and Lower) . . . . . . . . . . . . . . ...2-328
Seal Foam Assemblies . . . . . . . . . . . . ...2-313
Seals, Freewheeling Housing . . . . . . . . . . . ...6-66
Seals, Main Driveshaft. . . . . . . . . . . . . . . . . ...6-20
Second Accumulator . . . . . . . . . . . . . . . . . . ...4-15
Sensors, RPM. . . . . . . . . . . . . . . . . . . . . . . . ...8-86
Servoactuator Support. . . . . . . . . . . . . 7-43, 7-46
Servoactuators (Cyclic and
Collective) . . . . . . . . . . . . . . . . . . . . . . . . . . . ...7-38

Shaft Assembly, Freewheeling . . . . . . . . . ...6-39
Shielded ignition Lead Assembly . . . . . . ...13-83
Shunts and Bus Bars . . . . . . . . . . . . . . . . . ...9-190
Sight Gage Oil Level Assembly. . . . . . . . ...6-104
Skid Shoe Assembly -High Landing
Gear (AVIM) . . . . . . . . . . . . . . . . . . . . . . . . . ...3-55

Skid Shoe Assembly - Standard Landing
Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-21

Skid Tube Insertion . . . . . . . . . . . . . . . . . . . . . . .F 3-6
Skid Tubes - High Landing Gear.. . . . . . ...3-49
Skid Tubes - Standard Landing Gear . . . . . . 3-15
Solenoid Valve . . . . . . . . . . . . . . . . . . . . . . . . ...7-30
Soundproofing Blankets. . . . . . . . . . . . . . . ...2-168

Repair (Cont)
Spindle (Transmission) . . . . . . . . . . . . . . . . ...6-110
Standard Exhaust System ....... . . . . ...4-59
Standard Landing Gear System . . . . . . . . . . . . . 3-7
Starter-Generator (AVIM) . . . . . . . . . . . . . . ...9-43
Static Stop - Main Rotor Hub . . . . . . . . . ...5-65
Stiffeners . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-386
Strut Assemblies . . . . . . . . . . . . . . . . . . . . . ...2-344
Sump Valve (Crashworthy) . . . . . . . . . . . . ...10-38
Support Assembly (Swashplate) . . . . . . . ...5-150
Support, Taillight . . . . . . . . . . . . . . . . . . . . . ...2-280
Swashplate and Support Assembly

(AVIM) . . . . . . . . . . . . . . . . . . . . . . ...5-118
Switch Box Assembly - Collective

Control Stick . . . . . . . . . . . . . . . . . . ...9-129
Tachometer Indicator . . . . . . . . . . . . . . . . . . ...8-42
Tailboom . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2-249
Tailboom Attachment Fitting . . . . . . . . . . . . F 2-45
Taillight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...9-307
Tail Rotor Blades (After Compliance with

MWO 55-1520-228-50-25) . . . . . . . . . . ...5-253
Tail Rotor Blades (Prior to Compliance

with MWO 55-1520-228-50-25) F 5-80, 5-245
Tail Rotor Control Linkage . . . . . . . . . . . . . . ..11-97
Tail Rotor Driveshaft (After Compliance
with MWO 55-1520-228-50-25) . . . . . ...6-160

Tail Rotor Driveshaft (Prior to Compliance
with MWO 55-1520-228-50-25) . . . . . ...6-117

Tail Rotor Driveshaft Cover . . . . . . . . . . . . ...2-256
Tail Rotor Gearbox (After Compliance with

MWO 55-1520-228-50-25) . . . . . . . . . . ...6-204
Tail Rotor Gearbox (Prior to Compliance
with MWO 55-1520-228-50-25) F 6-31, 6-186

Tail Rotor Gearbox input Seal (AVIM) . . ...6-211
Tail Rotor Gearbox Output Seal . . . . . . . . ...6-209
Tail Rotor Hub (After Compliance with

MWO 55-1520-228-50-25) . . . . . . . . . . ...5-234
Tail Rotor Hub (Prior to Compliance
with MWO 55-1520-228-50-25) . . . . . ...5-200

Tail Rotor Hub Trunnion . . . . . . . . . . . . . . ...5-219
Tail Rotor installation Components . . . . . . ..5-185
Tail Rotor Pitch Change Mechanism . . ...5-212
Tail Rotor Pitch Horn . . . . . . . . . . . . . . . . . ...5-225
Tail Skid. . . . . . . . . . . . . . . . . .. . . . . . . . . ...2-274
Terminal Boards . . . . . . . . . . . . . . . . . . . . . . ...9-195
Torquemeter Indicator . . . . . . . . . . . . . . 8-28, 8-42
Tow Ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. F  3-7
Transmission Fairing Assembly ~ . . . . . . . . . 2-41
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q . . . . . . . . . 2-42
Transmission Oil Pressure lndicator . . . ...8-289
Transmission Oil Pressure
Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-298

Trunnion - Main Rotor . . . . . . . . . . . . . 5-41, 5-47
Tube Assembly (Flexible) . . . . . . . . . . . . . . ...2-235
Tube Assembly (Metal) . . . . . . . . . . . . . . . . . . . 2-229
Turbine Outlet Temperature (TOT)

Indicator q . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-126
Turbine Outlet Temperature (TOT)

Indicator q . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-143
Turn and Slip Indicator . . . . . . . . . . . . . . . ...8-200
Upper CutterAssembly . . . . . . . . . . . . . . . . . .2-351
Ventilating Blower. . . . . . . . . . . . . . . . ...13-105
Ventilating and Defogging Ducts . . . . . . . . . . 13-36
Vertical Fin and Supports . . . . . . . . . . . . . ...2-268
Vibrator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13-71
Voltage Regulator . . . . . . . . . . . . . . . . . . . . ...9-55
Vulnerability Reduction Flight
Control System - Tail Rotor Control
(AVIM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-137

Window . . . . . . . . . . . . . . . . . . . . . . . . . . . . F 2-25
Windshield . . . . . . . . . . . . . . . . . . . . . . . . . . F 2-23
Windshield Deflector Assembly . . . . . . . . . . . 2-363
Windshields and Cabin Roof
Windows . . . . . . . . . . . . . . . . . . . . . . . . . . F 2-22

Windshields and Windows . . . . . . . . . . . . ...2-136
Yoke/Shield - Main Rotor Hub (AVIM) . ...5-53

Repair Areas - Main Rotor Blades . . . . . . . . F 5-34
Repair Dimensions - Main Rotor
Blade Corrosion . . . . . . . . . . . . . . . . . . . . . . . .. F 5-33

Repair Limits
Aft Vertical Fin Support . . . . . . . . . . . . . . . . F 2-53
Forward Vertical Fin Support . . . . . . . . . . . . F 2-52
High Landing Gear Skid Tube . . . . . . . . . . . F 3-13
Main Rotor Hub Surface . . . . . . . . . . . . ....25-2
Standard Landing Gear -
Cross Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F 3-4

Tail Rotor - Pitch Change Mechanism
Control Tube . . . . . . . . . . . . . . . . . . . . . . . . . . F 5-68

Tail Rotor - Pitch Change Mechanism
Housing and Trunnion . . . . . . . . . . . . . . . . . F 5-66

Tail Rotor - Pitch Change Mechanism
Idler Clevis . . . . . . . . . . . . . . . . . . . . . . . . . . . . F 5-67

Tail Rotor - Pitch Change Mechanism
Lever and Cap . . . . . . . . . . . . . . . . . . . . . . .. F 5-65

Repair Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . T 2-1

Paragraph,
Figure, Table

Number

R (Cont)

Repair of Landing Gear Skid Tube
Shoes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F 3-14

Repair or Replacement - Door Assemblies .. 2-10
Replacement

Air Mixing Valve (AVIM) . . . . . . . . . . . . . . . . . 13-10
Aluminum Wool - Tail Rotor Gearbox
Cap Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . 6-224

Anti-Icing Lever . . . . . . . . . . . . . . . . . . . . . . ...12-15
Armament Electrical System . . . . . . . . . . ...9-382
Armor Panels . . . . . . . . . . . . . . . . . . . ...2-130
ATAS Missile System Fitting Assemblies
and Clevis       . . . . . . . . . . . . . . . . ...16-56

Attitude Indicator . . . . . . . . . . . . . . . . . . . . . ...8-209
Attitude/Turn and Slip Indicator . . . . . . . . . . 8-218
Auxiliary Power Receptacle (J120) . . . . . . . . 9-374
Bleed Air Heater System . . . . . . . . . . .. ..9-352
Bleed Air lnstallation . . . . . . . . . . . . . .  . . ...4-38
Chip Detectors . . . . . . . . . . . . . . . . . . . . . . . . . . 9-179
Collective Sticks. . . . . . . . . . . . . . . . . 11-10
Combustion Heater Ignition System.. . . ...13-63
Common Electrical Components . . . . . . . ...9-365
Connecting Link Assembly . . . . . . . . . . . . . ...12-9
Control Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . 11-121
Controllable Landing Light . . . . . . . . . . . . ...9-283
Cyclic Button Switch . . . . . . . . . . . . . . . . . ...9-144
Cyclic Stick Grip Assembly. . . . . . . . . . . . ...9-138
DC Ammeters . . . . . . . . . . . . . . . . . . . . . . . . .. 8-274
Defogging Blower Motors
(B7 and B8) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-344

Door Assemblies . . . . . . . . . . . . . . . .  . . . . . ...2-10
Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-32
Engine Oil Pressure Indicator . . . . . . . . . . ...8-19
Engine Oil Temperature Indicator . . . . . . . . . 8-104
Engine Out Warning Switch . . . . . . . . . . . . . . . 8-92
Filler Plug Packing . . . . . . . . . . . . . . . . . . . . ...6-198
Fire Extinguisher . . . . . . . . . . . . . . . . . . . . . . ...17-7
Fitting Assembly - Armament
(Hard Points) . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-221

Force Gradient Assembly . . . . . . . . . . . . . ...11-66
Free Air Temperature Indicator
(Thermometer) . . . . . . . . . . . . . . . . . . . . . . ...8-260

Fuel Quantity Transmitters. . . . . . . . . . . . ...8-246
Gas Producer Tachometer Indicator . . . . . . . . 8-69
Gas Producer Tachometer Generator . . . . . . 8-78
Hydraulic Check Valve . . . . . . . . . . . . . . . . . ...7-77
Hydraulic Filters . . . . . . . . . . . . . . . . . . . . . . . . . . 7-65
Hydraulic Hoses, Lines, and
Quick-Disconnects . . . . . . . . . . . . . . . . . . . ...7-71

Hydraulic Pump . . . . . . . . . . . . . . . . . . . . . . . . . . 7-17
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Hydraulic Relief Valve . . . . . . . . . . . . . . . . . ...7-84
Hydraulic Reservoir . . . . . . . . . . . . . . . . . . . . ...7-58
Idle Detent . . . . . . . . . . . . . . . . . . . . . . . . . . . .F 11-3
Idler Link Assembly and Collar
Set.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-165

Input Seal, Tail Rotor Gearbox. . . . . . . . . ...6-189
Instruments . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...8-6
lntersystem Oil Leakage . . . . . . . . . . . . . . . ...4-98
Inserter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...9-205
lR/White (Dual) Landing/Searchlight . . ...9-275
Jettison Mechanism . . . . . . . . . . . . . . . . . . . ...2-32
Low Level Switch (Crashworthy). . . . . . . ...10-28
Magnetic Brake . . . . . . . . . . . . . . . . . . . . . . ...11-73
Main Rotor Hub Grip Seals
and Bearings . . . . . . . . . . . . . . . . . . . . . . . . .. F  5-12

Mixing Lever/Trunnion and Lever -
Cyclic Control Linkage . . . . . . . . . . . . . . . ...11-83

Mounting Plate Bearing . . . . . . . . . . . . . . . ...9-101
Oil Supply System Hoses, Fittings,
and Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-94

Output Seal, Tail Rotor Gearbox . . . . . . . ...6-188
Passive Defense ~ . . . . . . . . . . . . . . . . . . . . ...2-60
Pitot Heater System . . . . . . . . . . . . . . . . . . ...9-360
Pitot-Static Piping and Fittings . . . . . . . . ...8-153
Power Turbine Tachometer Generator . . ...8-60
Pressure Switch . . . . . . . . . . . . . . . . . . . . . . . ...7-52
Pressure Switch . . . . . . . . . . . . . . . . . . . . . ...8-252
Ram Air Duct             .  .  . .. . . . . . . . . . . . . . . . . . . . 16-10
Remote Sensor . . . . . . . . . . . . . . . . . . . . . . . ...13-17
Rotor Tachometer Generator . . . . . . . . . . . ...8-51
Seals, Freewheeling Housing . . . . . . . . . . . . . . 6-66
Seals, Main Driveshaft . . . . . . . . . . . . . . . . . ...6-20
Second Accumulator . . . . . . . . . . . . . . . . . . ...4-15
Sensors, RPM . . . . . . . . . . . . . . . . . . . . . . . . . ...8-86
Shaft Assembly, Freewheeling . . . . . . . . . ...6-39
Shielded Ignition Lead Assembly . . . . . . ...13-83
Sight Glass - Tail Rotor Gearbox . . . . . ...6-222
Soundproofing Blankets. . . . . . . . . . . . . . . ...2-168
Spindle (Transmission) . . . . . . . . . . . . . . . . ...6-110
Stud - Tail Rotor Gearbox (AVIM) . . . . . ...6-215
Sump Valve (Crashworthy) . . . . . . . . . . . . ...10-38
Tachometer Indicator . . . . . . . . . . . . . . . . . . ...8-42
Tail Rotor Blade Bearing, . . . . . . . . . . . . .. F 5-81
Tail Rotor Control Linkage . . . . . . . . . . . . . . ..11-97

Replacement (Cont)
Tail Rotor Gearbox Input Seal
(AVIM) . . . . . . . . . . . . . . . . . . . . . . . ...6-189, 6-211

Tail Rotor Gearbox Output
Seal . . . . . . . . . . . . . . . . . . . . . . . . . . ..6-188, 6-207

Tail Rotor Gearbox Seal . . . . . . . . . . . . . . . .. F 6-34
Tail Rotor Gearbox Stud . . . . . . . . . . . . . . .. F 6-37
Thermocouple Resistor . . . . . . . . . . . . . . . ...8-130
Torquemeter indicator . . . . . . . . . . . . . . 8-38, 8-42
Transmission Oil Pressure Indicator . . . ...8-289
Transmission Oil Pressure Transmitter . ...8-298
Turbine Outlet Temperature (TOT)

indicator ~ . . . . . . . . . . . . . . . . . . . . . . . . . ...8-126
Turbine Outlet Temperature (TOT)

Indicator ~ . . . . . . . . . . . . . . . . . . . . . . . . . ...8-143
Turn and Slip indicator . . . . . . . . . . . . . . . ...8-200
Vulnerability Reduction Flight Control
System - Tail Rotor Control (AVIM) q .11-137

Window ~ . . . . . . . . . . . . . . . . . . . . . . . . . . .. F 2-25
Windshield ~ . . . . . . . . . . . . . . . . . . . . . . . . .. F 2-23
Windshields and Cabin Roof
Windows ~ . . . . . . . . . . . . . . . . . . . . . . . . .. F 2-22

Requirements - Storage . . . . . . . . . . . . . . . . . . .. E-2
Resistance Bulbs . . . . . . . . . . . . . . . . . . . . . . . . . ..T 8-5
Restraint Equipment . . . . . . . . . . . . . . . . . . . . . ...2-96
Re-Use of Self -Locking Nuts . . . . . . . . . . . . 1-26
Rework-Channel . . . . . . . . . . . . . . . . . . . . . . . . . . 2-368.1
Rework-Channel/Insert . . . . . . . . . . . . . . . . . . . . . F 2-72.1
Rework - Freewheeling Assembly -
Vent Assembly (AVIM) . . . . . . . . . . . . . . . . . . ...6-31

Rework Necessary if AN/ARC-51 is Mounted
to Bulkhead, Seal, Foam Assembly . . . . . . . F 2-64

Rework of Pivot Sleeve Assembly . . . . . . . . . . F 5-51
Rework-Sawtooth Insert . . . . . . . . . . . . . . . . . . . . 2-366.1
Rigging -Tail Rotor Control System
(After MWO 55-1520-228-50-25) . . . . . ...11-101

Rigging Vulnerability Reduction Flight
Control System - Tail Rotor
Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. F 11-18

Right Front Door . . . . . . . . . . . . . . . . . . . . . . . . . .. F 2-8
Rod End Bearing - Linear Actuator . . . . . ...9-103

Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . ...9-105
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...9-104

Roll Staked Bearings . . . . . . . . . . . . . . . . . . ...11-126
lnspection . . . . . . . . . . . . . . . . . . . . . . . . . . ...11-128
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . ...11-130
Removal (AVIM) . . . . . . . . . . . . . . . . . . . . . . ..11-129

Rotor Blades - Cleaning . . . . . . . . . . . . . . . . ...1-22
Rotor System - Short Term Storage . . . . . . . . . E-19
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Rotor Tachometer Generator . . . . . . . . . . . . . ...8-44
Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8-46
Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-47
Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-52
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-50
Repair or Replacement . . . . . . . . . . . . . . . . . ...8-51
Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-48
Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-49

S

Sablade, Cutter Deflector
(Upper and Lower) . . . . . . . . . . . . . . . . . . . . . . . F 2-67

Seal Filler Assembly (Fire Suppressant
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The Metric System and Equivalents

Linear Measure Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce
1 centimeter = 10 millimeters = .39 inch 1 deciliter = 10 centiliters = 3.38 fl. ounces
1 decimeter = 10 centimeters = 3.94 inches 1 liter = 10 deciliters = 33.81 fl. ounces
1 meter = 10 decimeters = 39.37 inches 1 dekaliter = 10 liters = 2.64 gallons
1 dekameter = 10 meters = 32.8 feet 1 hectoliter = 10 dekaliters = 26.42 gallons
1 hectometer = 10 dekameters = 328.08 feet 1 kiloliter = 10 hectoliters = 264.18 gallons
1 kilometer = 10 hectometers = 3,280.8 feet

Square Measure
Weights

1 sq. centimeter = 100 sq. millimeters = .155 sq. inch
1 centigram = 10 milligrams = .15 grain 1 sq. decimeter = 100 sq. centimeters = 15.5 sq. inches
1 decigram = 10 centigrams = 1.54 grains 1 sq. meter (centare) = 100 sq. decimeters = 10.76 sq. feet
1 gram = 10 decigram = .035 ounce 1 sq. dekameter (are) = 100 sq. meters = 1,076.4 sq. feet
1 decagram = 10 grams = .35 ounce 1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 hectogram = 10 decagrams = 3.52 ounces 1 sq. kilometer = 100 sq. hectometers = .386 sq. mile
1 kilogram = 10 hectograms = 2.2 pounds
1 quintal = 100 kilograms = 220.46 pounds Cubic Measure
1 metric ton = 10 quintals = 1.1 short tons

1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet

Approximate Conversion Factors

To change To Multiply by To change To Multiply by

inches centimeters 2.540 ounce-inches Newton-meters .007062
feet meters .305 centimeters inches .394
yards meters .914 meters feet 3.280
miles kilometers 1.609 meters yards 1.094
square inches square centimeters 6.451 kilometers miles .621
square feet square meters .093 square centimeters square inches .155
square yards square meters .836 square meters square feet 10.764
square miles square kilometers 2.590 square meters square yards 1.196
acres square hectometers .405 square kilometers square miles .386
cubic feet cubic meters .028 square hectometers acres 2.471
cubic yards cubic meters .765 cubic meters cubic feet 35.315
fluid ounces milliliters 29,573 cubic meters cubic yards 1.308
pints liters .473 milliliters fluid ounces .034
quarts liters .946 liters pints 2.113
gallons liters 3.785 liters quarts 1.057
ounces grams 28.349 liters gallons .264
pounds kilograms .454 grams ounces .035
short tons metric tons .907 kilograms pounds 2.205
pound-feet Newton-meters 1.356 metric tons short tons 1.102
pound-inches Newton-meters .11296

Temperature (Exact)

°F Fahrenheit 5/9 (after Celsius °C
temperature subtracting 32) temperature
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