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W A R N I N G

Poss ib le  Eye In ju ry

Always use sunglasses when

Looking directly at the sun

to prevent eye injury.

C A U T I O N

Prevent damage to equipment.

Exercise care when moving the

tripod while instrument is mounted.

Never carry the theodolite over

the shoulder. Always carry

in a tilting position, with the

tripod shoes to the rear.

Do not use the hand lamp
in close proximity to the compass.

Never touch polished metal surfaces.
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Changes  in  force: C2, C3, C4, and C5 TM 5-6675-200-14

C 5

H E A D Q U A R T E R S
DEPARTMENT OF THE ARMY

WASHINGTON, D. C., 3 JUNE 1992

Operator's, Organizational, Direct Support, and
General Support Maintenance Manual

THEODOLITE: DIRECTIONAL: 5.9 IN. LG TELESCOPE;
DETACHABLE TRIBRACH, W/ACCESSORIES AND TRIPOD

(WILD HEERBRUGG MODEL T-16-0 .2  MIL)

NSN 6675-00-542-1683

Approved for public release; distribution is unlimited.

TM 5-6675-200-14, 31 May 1973, is changed as follows:

Chg. 2. Page 1, Reporting of Errors, is superseded as follows:

REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of a way to improve the
procedures, please let us know. Mail your letter, DA Form 2028 (Recommended Changes to
Publications and Blank Forms), or DA Form 2028-2 located in the back of this manual direct to
Commander, U.S. Army Troop Support Command, ATTN: AMSTR-MMTS, 4300 Goodfellow
Boulevard, St. Louis, Missouri, 63120-1798. A reply will be furnished to you.

Page 1-1, second column, lines 1,2 & 3 are superseded as follows:
Commander, U.S. Army Troop Support Command, ATTN: AMSTR-MMTA, 4300 Goodfellow Boulevard, St.
Louis, Missouri, 63120-1798.

Page 3 of Chg. 2 changes as follows: NSN’S and P/N’s become:
Fig.  1-2  Item #6 6650-00-404-4400 XT16-112 Mirror  assembly
Fig. 2-10 Item #s 4, 8, 9 6675-00-560-5649 XT16-113 Illumination light

By Order of the Secretary of the Army:

O f f i c i a l :
GORDON R.  SULLIVAN

General, United States Army

Chief of Staff

MILTON H. HAMILTON

Administrative Assistant to the

Secretary of the Army
01610

D I S T R I B U T I O N :

To be distributed in accordance with DA Form 12-25E, qty rqr block no. 1828.

1/(2 blank)



Changes in force: C2, C3 and C4

CHANGE

NO. 4

TM 5-6675-200-14
C 4

HEADQUARTERS
DEPARTMENT OF THE ARMY

WASHINGTON, D.C., 14 July 1989

Operator’s, Organizational, Direct Support, and
General Support Maintenance Manual

THEODOLITE: DIRECTIONAL; 5.9 IN. LG TELESCOPE;
DETACHABLE TRIBRACH, W/ACCESSORIES AND TRIPOD

(WILD HEERBRUGG MODEL T-16-0.2 MIL)
NSN 6675-00-542-1683

Approved for public release; distribution is unlimited.

TM 5-6675-200-14, 31 May 1973, is changed as follows:

Page 2-13, paragraph 2-30a(2) is changed as follows:

"(2) Open the battery box (3), fig. 2-10.
Remove the battery cable assembly (5), hand
lamp assembly
assembly (9).

proper install

Page 2-13, Figure 2-10
as follows:

(6), and plug-in lamp reflector
Inspect the batteries (1) for

ation."

Battery box and accessories, unpacked view, is changed

Delete dummy battery illustration (Item 2). Dummy batteri

Page 3, Section II, Intergral Components of End Item, is

Delete Item 2, Battery, dummy, NSN 6135-00-937-4118, P/N

Appendi

a .

b .

es are no longer required.

changed as follows:

EB329, FSCM (89905)

x B, Section 111, Basic Issue Items, Item 6 changed as follows:

Insert new National Stock Number: 5120-00-180-0729.

Insert new Part No. and FSCM as follows: GGG-S-1808, Type I (89905).

By Order of  the Secretary of  the Army: 

C A R L  E .  V U O N O

General, United States Army

Chief of Staff

O f f i c i a l :

WILLIAM J. MEEHAN, II

Brigadier General, United States Army

The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-25A, Operator, Unit, Direct Support

and General Support Maintenance requirements for Theodolite, Directional, Detachable
Tribach, 5.9-In Telescope (T16-O.2 mil)

1/(2 blank)



Changes in force: C2 and C3

CHANGE

NO. 3

TM 5-6675-200-14
C 3

HEADQUARTERS

DEPARTMENT OF THE ARMY
WASHINGTON, D.C., 21 March 1988

Operator’s,Organizational, Direct Support, and
General Support Maintenance Manual

THEODOLITE: DIRECTIONAL; 5.9 IN. LG TELESCOPE;

DETACHABLE TRIBRACH, W/ACCESSORIES AND TRIPOD
(WILD HEERBRUGG MODEL T-16-0.2 MIL)

NSN 6675-00-542-1683

TM 5-6675-200-14, 31 May 1973, is changed as follows:

Table of Content Page, Reporting of Errors and Recommending Improvement block.

Lines 4 and 5 are changed to read "Troop Support Command, ATTN: AMSTR-MCTS, 4300
Goodfellow Blvd., St. Louis, MO 63120-1798.

Page 1-1, paragraph 1-2. "TM 38-750" is changed to read "DA Pamphlet 738-750".

Page A-1, Appendix A, paragraph A-4. Change "TM 38-750" to read "DA Pamphlet

738.50".

Page B-1, Appendix B, Integral Component of End Item, figure 2-10, item numbers 4,

8 and 9. Change NSN “6675-00-404-4400, P/N XT16-112" to read "6675-00-560-5649,
P/N XT16-113".

Page E-1, Appendix E. Title is change to read "Expendable/Durable Supplies and
Materials List”.

Page E-1. Paragraph E-1 is superseded as follows:
E-1. Scope

This appendix lists expendable/durable supplies and materials
you will need to operate and maintain the Theodolite. This
listing is for information purposes only and is not authority
to requisition the listed items. These items are authorized
to you by CTA 50-970, Expendable/Durable Items (except Medical,

Class V, Repair Parts and Heraldic Items), or CTA 8-100, Army
Medical Department Expendable/Durable Items.

Page E-1. Appendix E, paraqraph E-2 a, Last line is changed to read "Use cleaning
compound, Item 5, App. E")."

Page I-2, Index. Page and paragraph numbers for Illumination assembly, electrical
is changed to read paragraph "2-30" and page "2-13".

1



TM 5-6675-200-14

C 3

By Order of the Secretary of the Army:

CARL  E.  VUONO

General, United States Army
Chief of Staff

Official:

R .  L .  D I L W O R T H

Brigadier General, United States Army
The Adjutant General

D I S T R I B U T I O N :

To be distributed

Support and General
Detachable Tribach,

in accordance with DA Form 12-25A, Operator’s, Unit, Direct
Support Maintenance requirements for Theodolite, Directional,
5 . 9 - I n  T e l e s c o p e  ( T 1 6 - 0 . 2  m i l ) .
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Change in force: C2

Change

No. 2

T M  5 - 6 6 7 5 - 2 0 0 - 1 4

* C 2

H E A D Q U A R T E R S

D E P A R T M E N T  O F  T H E  A R M Y
W a s h i n g t o n ,  D C ,  1 8  D e c e m b e r  1 9 7 8

Operator’s, Organizational, Direct Support, and

General Support Maintenance Manual

T H E O D O L I T E :  D I R E C T I O N A L ;  5 . 9  I N .  L G  T E L E S C O P E ;

D E T A C H A B L E  T R I B R A C H ,  W / A C C E S S O R I E S  A N D  T R I P O D
( W I L D  H E E R B R U G G  M O D E L  T - 1 6 - 0 . 2  M I L )

N S N  6 6 7 5 - 0 0 - 5 4 2 - 1 6 8 3

TM 5-6675-200-14, 31 May 1973, is changed as follows:

Title page and table of contents page are changed as shown above.

R E P O R T I N G  O F  E R R O R S  A N D  R E C O M M E N D I N G  I M P R O V E M E N T S

You can help improve this manual. If you find any mistakes or if you know of a way to
improve the procedures, please let us know. Mail your letter, DA Form 2028 (Recom-
mended Changes to Publications and Blank Forms), or DA Form 2028-2 located in the
back of this manual direct to Commander, U.S. Army Troop Support and Aviation
Mater ie l  Readiness  Command,  ATTN:  DRSTS-MTPS,  4300 Goodfe l low Boulevard ,

St. Louis, Missouri, 63120. A reply will be furnished to you.

Page i. The appendices in the table of contents
are superseded as follows:

A P P E N D I X  A . R E F E R E N C E S A - 1

B. COMPONENTS OF END ITEM
L I S T B-1

C . A D D I T I O N A L  A U T H O R I Z A -
TION LIST C-1

D . M A I N T E N A N C E  A L L O C A T I O N
C H A R T D-1

E . EXPENDABLE SUPPLIES AND
M A T E R I A L S  L I S T E-1

Page 1-1, section I. Paragraph 1-3 is deleted in its
entirety.
Page 3-5, section II. Paragraph 3-5 is superseded
as follows:

3-5.  Tools  and Equipment

Integral components of and basic issue items
for the theodolite are listed in Appendix B of
this manual and TM 5-6675-200-25P.
Page B-1. Appendix B is superseded as follows:

*This change supersedes C1, 30 November 1976.
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T M  5 - 6 6 7 5 - 2 0 0 - 1 4

A P P E N D I X  B

C O M P O N E N T S  O F  E N D  I T E M  L I S T

S e c t i o n  I .  I N T R O D U C T I O N

B-1. Scope
This appendix lists integral components of and basic
issue items for the theodolite to help you inventory
items required for safe and efficient operation.

B-2. General
The Components of End Item List is divided into the
following sections:

a. Section II. Integral Components of the End Item.
These items, when assembled, comprise the theadolite
and must accompany it whenever it is transferred or
turned in. These illustrations will help you identify
these items.

b. Section III. Basic Issue Items. These are minimum
essential items required to place the theodolite in
operation, to operate it, and to perform emergency
repairs. Although shipped separately packed they must
accompany the  theodol i te  dur ing  operat ion  and
whenever it is transferred between accountable of-
ficers. The illustrations will assist you with hard-to-

identify items. This manual is your authority to re-
quis i t ion replacement  BII ,  based on table(s )  o f
organization and equipment (TOE)/modification table
of organization and equipment (MTOE) authorization
of the end item.

B-3. Explanation of Columns
a. Illustration This column is divided as follows

(1) Figure number. Indicates the figure number of

the illustration on which the item is shown (if applica-
ble).

(2) Item number. The number used to identify item
called out in the illustration.

b. National Stock Number (NSN). Indicates the Na-
tional stock number assigned to the item and which
will be used for requisitioning.

c. Part Number (P/N). Indicates the primary number
used by the manufacturer, which controls the design
and character ist i cs  o f  the  i tem by  means  o f  i ts
engineering drawings, specifications, standards, and

inspection requirements to identify an item or range of
items.

d. Description.0 Indicates the Federal item name and
if required, a minimum description to identify the item.

e.  Location. The physical location of each item listed
is given in this column. The lists are designed to inven-

tory all items in one area of the major item before mov-
ing on to an adjacent area,

f. Usable on Code. Not Applicable

g. Quantity Required (Qty Reqd). This column lists
the quantity of each item required for a complete major
item.

h. Quantity. This column is left blank for use during
inventory. Under the Rcv’d column, list the quantity

you actually receive on your major item. The Date col-
umns are for use when you inventory the major item at
a later date, such as for shipment to another site.

2
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S e c t i o n  I l .  I N T E G R A L  C O M P O N E N T S  O F  E N D  I T E M

3



TM 5-6675-200-14

S e c t i o n  I I . I N T E G R A L  C O M P O N E N T S  O F  E N D  I T E M  ( c o n t )

S e c t i o n  I l l .  B A S I C  I S S U E  I T E M S

4
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Page C-1. Appendix C is superseded as follows:

A P P E N D I X  C
A D D I T I O N A L  A U T H O R I Z A T I O N  L I S T

S e c t i o n  I .  I N T R O D U C T I O N

C-1. Scope

This appendix lists additional items you are authorized

for the support of the theodolite.

C-2. General
This list identifies items that do not have to accompany

the theodolite and that do not have to be turned in with

it. These items are authorized to you by CTA, MTOE,

TDA or JTA.

C-3. Explanation of Listing

National stock number, descriptions, and quantities
are provided to help you identify and request the addi-
tional items you require to support this equipment.

S e c t i o n  I l .  A D D I T I O N A L  A U T H O R I Z A T I O N  L I S T

Appendix D is  added after  Appendix C as fol lows:

A P P E N D I X  D

M A I N T E N A N C E  A L L O C A T I O N  C H A R T

S e c t i o n  I .  I N T R O D U C T I O N

D-1. General

a. This section provides a general explanation of all
maintenance  and repair  funct ions  authorized at
various maintenance levels.

b. Section II designates overall responsibility for the
performance of maintenance functions on the iden-
tified end item or component and the work measure-

ment time required to perform the functions by the
designated maintenance level. The implementation of
the maintenance functions upon the end item or com-
ponent will be consistent with the assigned mainte-
nance functions.

c. Section III lists the special tools and test equip-
ment required for each maintenance function as refer-
enced from section II.

d. Section IV contains supplemental instructions or
explanatory notes for a particular maintenance func-
tion.
D-2. Explanation of Columns in Section II

a .  C o l u m n  ( 1 ) ,  G r o u p  N u m b e r .  A  n u m b e r  i s
assigned to each group in a top down breakdown se-
quence. The applicable groups are listed on the MAC in
disassembly sequence beginning with the first group
removed.

b. Column (2), Functional Group. This column con-
tains a brief description of the components of each
numerical group.

c. Column (3), Maintenance Functions. This column
lists the various maintenance functions (A through K).
The lowest maintenance level authorized to perform
these functions is indicated by a symbol in the ap-

propriate column. Work measurement time standards
(the active repair time required to perform the mainte-
nance function) are shown directly below the symbol

identifying the maintenance level. The symbol desig-
nations for the various maintenance levels are as

follows:

C . . . . . . . . ..Operator or crew
O . . . . . . . . . . Organization maintenance
F. . . . . . . . . . Direct support maintenance
H . . . . . . . . . General support maintenance
D . . . . . . . . . Depot maintenance

The maintenance functions are defined as follows:

A—Inspect: To determine serviceability of an item
by comparing its physical, mechanical, and electrical

characteristics with established standards through ex-
amination.

5



TM5-6675-200-14

B —  Test:  To verify serviceability and detect inci-
pient failure by measuring the mechanical or electrical

characteristics of an item and comparing those charac-
teristics with prescribed standards.

C— Service: Operations required periodically to keep
an item in proper operating condition, i.e., to clean, to
preserve, to drain, to paint, or to replenish fuel, lubri-
cants, hydraulic fluids, or compressed air supplies,

D— Adjust: To maintain within prescribed limits, by
bringing into proper or exact position, or by setting the

operating characteristics to specified parameters.
E— Aline: To adjust specified variable elements of

an item to bring about optimum or desired perfor-
mance .

F— Calibrate: To determine and cause corrections to
be made or to be adjusted on instruments or test
measuring and diagnostic equipments used in precision
measurement. Consists of comparisons of two instru-
ments, one of which is a certified standard of known ac-
curacy, to detect and adjust any discrepancy in the ac-
curacy of the instrument being compared.

G— Install: The act of emplacing, seating, or fixing
into position an item, part, or module (component or as-
sembly) in a manner to allow the proper functioning of

an equipment or system.
H— Replace: The act of substituting a serviceable

like type part, subassembly, or module (component or
assembly) for an unserviceable counterpart.

I—  Repair: The application of maintenance services
( inspect ,  test ,  service ,  adjust ,  a l ine ,  ca l ibrate ,  or
replace) or other maintenance actions (welding, grind-
ing, riveting, straightening, facing, remachining or
resurfacing) to restore serviceability to an item by cor-
recting specific damage, fault, malfunction, or failure
in a part, subassembly, module (component or aasem-
bly), end item, or system.

J —  O v e r h a u l :  T h a t  m a i n t e n a n c e  e f f o r t  ( s e r -
vice/action) necessary to restore an item to a com-

pletely serviceable/operational condition as prescribed
by maintenance standards (i.e., DMWR) in appropriate
technical publication. Overhaul is normally the highest
degree of maintenance performed by the Army. Over-

haul does not normally return an item to like new con-

dition.
K— Rebuild: Consists of those services/actions neces-

sary for the restoration of unserviceable equipment of

a  l ike  new condit ion  in  accordance  with  or ig inal
manufacturing standards.  Rebui ld  is  the  highest
degree of materiel maintenance applied to Army equip
ment. The rebuild operation includes the act of return-
ing to zero those age measurement (hours/miles, etc.)

c o n s i d e r e d  i n  c l a s s i f y i n g  A r m y  e q u i p -
ment/components.

d. Column (4), Tools and Equipment. This column is
provided for referencing by code the special tools and

test equipment, (sec III) required to perform the main-
tenance functions (sec II).

e. Column (5), Remarks. This column is provided for

referencing by code the remarks (see IV) pertinent to
the maintenance functions.

D-3. Explanation of Columns in Section Ill
a. Reference Code. This column consists of a number

and a letter separated by a dash entered from column 4
on the MAC. The number references the special tools
and teat equipment requirements and the letter repre-
sents the specific maintenance function the item is to
be used with. The letter is representative of columns A

through K on the MAC.

b. Maintenance Category. This column shows the
lowest level of maintenance authorized to use the spe-

cial tools or test equipment.

c. Nomenclature. This column lists the name or iden-
tification of the tools or test equipment.

d. Tool Number. This column lists the manufac-

turer’s code and part number, or National stock num-
ber of tools and test equiment.
D4. Explanation of Columns in Section IV

a. Reference Code. This column consists of two let-
ters separated by a dash, entered from column (5), sec-
tion II. The first letter references the remark and the
second letter references a maintenance function, col-
umn (3), A through to which the remark applies.

b. Remarks. This column lists information pertinent
to the maintenance function being performed, as indi-
cated on the MAC Section II.

6
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S e c t i o n  I l .  M A I N T E N A N C E  A L L O C A T I O N  C H A R T
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S e c t i o n  I l l .  S P E C I A L  T O O L  A N D  S P E C I A L  T E S T  E Q U I P M E N T  R E Q U I R E M E N T S

S e c t i o n  I V .  R E M A R K S
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Appendix E is added after Appendix D as follows:

A P P E N D I X  E

E X P E N D A B L E  S U P P L I E S  A N D  M A T E R I A L S  L I S T

S e c t i o n  I .  I N T R O D U C T I O N

E-1. Scope
This appendix lists expendable supplies and materials
you will need to operate and maintain the theodolite.
These items are authorized to you by CTA50-970, Ex-
pendable Items (except Medical, Class V, Repair Parts,

and Heraldic Items).

E-2. Explanation of Columns

a .  C o l u m n  1  — Item number .  This  number is

assigned to the entry in the listing and is referenced in
the narrative instructions to identify the material (e.g.,

b. Column 2 — Level. This column identifies the
lowest level of maintenance that requires the listed
item.

C- Operator/Crew
O- Organizational maintenance
F- Direct support maintenance
H- General support maintenance

c. Column 3 — National Stock Number. This is the

National stock number assigned to the item; use it to

request or requisition the item.

d. Column 4 — Description. Indicates the Federal

item name and, if required, a description to identify the

item. The last line for each item indicates the part

number  fo l lowed by  the  Federal  Supply  Code  for

Manufacturer (FSCM) in parenthesis, if applicable.

e. Column 5 — Unit of Mesure (U/M). Indicates the

measure used in performing the actual maintenance

function. This measure is expressed by a two-character

alphabetical abbreviation (e.g., ea, in, pr). If the unit of

measure differs from the unit of issue, requisition the

lowest unit of issue that will satisfy your requirements.

" U s e  c l e a n i n g  c o m p o n d ,  I t e m  5 ,  A p p . " ) .  

S e c t i o n  I l .  E X P E N D A B L E  S U P P L I E S  A N D  M A T E R I A L S  L I S T

9



TM 5-6675-200-14

By Order of the Secretary of the Army:

BERNARD W. ROGERS
General, United States Army

Chief of Staff

Off ic ia l :
J. C. PENNINGTON
Brigadier General, United States Army
The Adjutant General

Distr ibut ion:
To be distr ibuted  in  accordance  with DA Form 12-25A, Operator maintenance

r e q u i r e m e n t s  f o r  S u r v e y i n g  E q u i p m e n t .
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T E C H N I C A L  M A N U A L H E A D Q U A R T E R S ,

D E P A R T M E N T  O F  T H E  A R M Y

N O . 5 - 6 6 7 5 - 2 0 0 - 1 4 WASHIGTON, D.C., 31 May 1973

O P E R A T O R ,  O R G A N I Z A T I O N A L ,  D I R E C T  S U P P O R T

A N D  G E N E R A L  S U P P O R T  M A I N T E N A N C E  M A N U A L

T H E O D O L I T E :  D I R E C T I O N A L ;

5.9 IN.  LG TELESCOPE; DETACHABLE TRIBRACH,

W / A C C E S S O R I E S  A N D  T R I P O D

(WILD HEERBRUGG MODEL T-16-0.2 MIL)

( FSN 6675-542-1683)
Paragraph Page
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C H A P T E R  1

I N T R O D U C T I O N

S e c t i o n  I .  G E N E R A L

1-1.  Scope

T h i s  m a n u a l  i s  f o r  y o u r  u s e  i n  o p e r a t i n g  a n d
m a i n t a i n i n g  t h e  W i l d  H e e r b r u g g  m o d e l  T - 1 6
theodolite.

1-2.  Maintenance Forms and Records

M a i n t e n a n c e  f o r m s  a n d  r e c o r d s  t h a t  y o u  a r e

required  to  use  are  expla ined in  TM 38-750.

1-3.  Reporting of  Errors

You can improve this manual by calling attention
t o  e r r o r s  a n d  b y  r e c o m m e n d i n g  i m p r o v e m e n t s
using DA Form 2028 (Recommended Changes  to
Publications), or by a letter, and mail directly to the

Commanding General, U. S. Army Troop Support.
C o m m a n d ,  A T T N : A M S T S - M P P , 4 3 0 0

Goodfe l low Boulevard,  St .  Louis ,  Missouri  63120.

1-4. Equipment Serviceability Criteria

This  equipment  i s  not  covered  by  an ESC.

1-5 .  Destruction of  Army Materiel  to  Prevent
E n e m y  U s e

R e f e r  t o  T M  7 5 0 - 2 4 4 - 3 .

1-6. Administrative Storage

R e f e r  t o  T M  7 4 0 - 9 0 - 1 ,  A d m i n i s t r a t i v e  S t o r a g e .

S e c t i o n  I l .  D E S C R I P T I O N  A N D  D A T A

1-7.  Description

The Wild  Heerbrugg model  T-16  theodol i te  ( f igs .
1-1  through 1-4)  is  a  prec is ion,  d irect ional - type
surveying  and tracking  instrument .  I t  has  both
vertical and horizontal circle scales, calibrated in
m i l s ,  f o r  r e a d i n g  a n d  v a l u e  o f  a n g l e s .  T h e  i n -
strument has a telescope, microscope, clamps and
slow motion screws,  and level ing  v ia ls  and foot
screws for  leve l ing .  A  c i rcular  compass ,  d iagonal

a n d  s u n g l a s s  e y e p i e c e s ,  e x t e n s i o n l e g  t r i p o d

i l lumination system,  and accessory  case  with ac-

cessor ies  are  provided with  the  theodol i te .  The
maintenance  paragraphs o f  this  manual  contain
d e t a i l e d  d e s c r i p t i o n s  o f  t h e  c o m p o n e n t s  o f  t h e
theodolite.

1-8.  Differences in Models

T h i s  m a n u a l  c o v e r s  o n l y  t h e  W i l d  H e e r b r u g g
m o d e l  T - 1 6 - 0 . 2  M I L  t h e o d o l i t e .  N o  k n o w n  d i f -
ferences exist for the model covered by this manual.
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Figure 1-1. Theodolite, front view.
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K e y  t o  f i g u r e  1 - 1 :

1 .  S c r e w ,  a d j u s t i n g  ( s p e c )  ( 2  r q r )

2 .  S e t s c r e w

3 .  H o l d i n g  s c r e w  ( s p e c )  ( 2  r q r )

4 .  R e t i c l e  m i r r o r  k n o b

5 .  O p t i c a l  p l u m b  e y e p i e c e

6 .  C o v e r  s c r e w  ( s p e c )  ( 2  r q r )

7 .  H o r i z o n t a l  c i r c l e  h o u s i n g

8 .  C i r c u l a r  l e v e l

9 .  F o o t  s c r e w

1 0 .  A d j u s t i n g  s c r e w  ( s p e c )

1 1 .  H o r i z o n t a l  s l o w  m o t i o n  s c r e w

1 2 .  S e t s c r e w

1 3 .  S e t s c r e w  ( 3  r q r )

1 4 .  S c r e w ,  m a c h i n e ,  ( s p e c )  ( 3  r q r )
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1.

2 .

3 .

4 .

5 .

6 .

C o l l i m a t i o n  l e v e l  m i r r o r  a s s e m b l y 7 .  C o l l i m a t i o n  s l o w  m o t i o n  s c r e w
C o l l i m a t i o n  l e v e l  c o v e r 8 .  C o l l i m a t i o n  s l o w  m o t i o n  s c r e w  a d j u s t i n g  s c r e w
S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r ) 9 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r )
S c r e w ,  l e f t  s i d e  c o v e r  ( 8  r q r ) 1 0 .  F o o t  s c r e w  a d j u s t i n g  s c r e w
L e f t  s i d e  s u p p o r t  c o v e r 1 1 .  P l u g - i n  l a m p  m o u n t i n g  n u t
I l l u m i n a t i o n  m i r r o r  a s s e m b l y 1 2 .  T e l e s c o p e  e y e p i e c e  f o c u s i n g  r i n g

F i g u r e  1 - 2 .  T h e o d o l i t e ,  l e f t  s i d e  v i e w .

1-4



1.

2 .

3 .

4 .

5 .

6 .

7 .

S c r e w ,  l o c k

C o m p a s s  h o l d e r

S c r e w ,  r i g h t  s i d e  c o v e r  ( 6  r q r )

R i g h t  s i d e  s u p p o r t  c o v e r

S c r e w ,  p l a t e  l e v e l  m o u n t i n g  ( 4  r q r )

T r i b r a c h  c l a m p  l e v e r

S e t s c r e w  ( 3  r q r )

8 .  H o r i z o n t a l  c l a m p  s c r e w

9 .  P l a t e  l e v e l  a d j u s t i n g  s c r e w

1 0 .  V e r t i c a l  s l o w  m o t i o n  a d j u s t i n g  s c r e w

1 1 .  V e r t i c a l  s l o w  m o t i o n  s c r e w

1 2 .  V e r t i c a l  c l a m p  s c r e w

1 3 .  C o m p a s s  a d j u s t i n g  s c r e w  ( 2  r q r )

1 4 .  S e t s c r e w- (  2 rqr)

Figure 1-3. Theodolite, right side view.

1-5



F i g u r e  1 . 4 .  T h e o d o l i t e ,  r e a r  v i e w .
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K e y  t o  f i g u r e  1 - 4 :

1 .  T e l e s c o p e  e y e p i e c e

2 .  S e t s c r e w

3 .  M i c r o s c o p e  e y e p i e c e

4 .  M i c r o s c o p e  a s s e m b l y

5 .  T e l e s c o p e  a x i s  c o v e r

6 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r )

7 .  A d j u s t i n g  s e t s c r e w  ( s p e c )  ( 2  r q r )

8 .  H o r i z o n t a l  c i r c l e  c l a m p

1-9 .  Tabulated Data

a .  G e n e r a l .

Manufacturer . . . . . . . . . . . . Wild H e e r b r u g g , L t d . ,

H e e r b r u g g ,  S w i t z e r l a n d

Model . . . . . . . . . . . . . . . . . . . T-16-0.2 MIL.

Telescope . . . . . . . . . . . . . . . .28x (power)

S h o r t e s t  f o c u s i n g

distance . . . . . . . . . . . . . . .4.5 ft (feet)

L o n g e s t  a i m i n g  d i s t a n c e

a t  w h i c h  c e n t i m e t e r

can be read . . .  .  .  .  .  .  .  .  .  .1,000ft

L o n g e s t  a i m i n g  d i s t a n c e

a t  w h i c h  m i l l i m e t e r

can be evaluated . . . . . . 450 ft

Normal range . .  .  .  .  .  .  .  .  .  .  .6 to 12 miles

Clear objective aperture. . . . . . . . . . . . .1.57 in. (inches)

D i a m e t e r  o f  f i e l d

at 1,000 ft. . . . . . . . . . . . .29ft

Multiplication constant . .  .  .  .  .  100

A d d i t i o n  c o n s t a n t  .  .  .  .  .  . 0

Glass circles . . . . . . . . . 6400 roils

S e n s i t i v i t y  o f  p l a t e

level . . . . . . . . . . . . . . . . .30 in. per 2 mm (millimeter)

9 .  T r i b r a c h  a s s e m b l y

1 0 .  T r i b r a c h  s p r i n g  p l a t e

1 1 .  S e t s c r e w  ( 3  r q r )

1 2 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r )

1 3 .  S c r e w ,  a d j u s t i n g ,  h o r i z o n t a l  c i r c l e  p r i s m  ( 2  r q r )

1 4 .  C l a m p  p i n

1 5 .  O b j e c t i v e  e n d  o f  t e l e s c o p e

1 6 .  T e l e s c o p e  f o c u s i n g  r i n g

S e n s i t i v i t y  o f  c o l l i m a -

tion level . . . . . . . . . . . . .30 in. per 2 mm

G r a d u a t i o n  i n t e r v a l  o f

h o r i z o n t a l  a n d

vertical circles. . . . . . . . . . . .0.2 roils

M a g n i f i c a t i o n  o f

microscope . . . . . . . . . . . . . 40x

I l l u m i n a t i o n  s y s t e m

lamps. . . . . . . . . . . . . . 4 V  ( v o l t s ) ,  3  a m p  ( a m p e r e s )

m i n i a t u r e  s c r e w b a s e

I l l u m i n a t i o n  s y s t e m

b a t t e r i e s  .  .  .  .  .  . B A  3 0

b .  D i m e n s i o n s  a n d  W e i g h t s .

Tripod, extended . . . . . . . . . . . . . . . . 5½ ft

Tr ipod ,  f o lded  .  .  .  .  .  .  .  .  .  .  . 3 f t

Instrument . . . . . . 1 0  l b  ( p o u n d s )

Carrying case . .  .  .  .  .  .  .  .  .  .  .3¾ lb

Tripod . . . . . . . . . . . . . . . . . .12½ lb
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C H A P T E R  2

O P E R A T I N G  I N S T R U C T I O N S

W A R N I N G

I f  e q u i p m e n t  f a i l s  t o  o p e r a t e , refer  to  troubleshooting procedures in Chapter 3 .

S e c t i o n  1 .  O P E R A T I N G  P R O C E D U R E S

2-1.  General
This  sect ion descr ibes ,  locates ,  i l lustrates ,  and
f u r n i s h e s  t h e  o p e r a t o r  s u f f i c i e n t information

pertaining to the various controls, scales, and levels
provided for the proper operation of the theodolite.
This section also provides instructions on handling

and setting up the theodolite, the basic motions and
adjustments, and tells how to coordinate the basic
motions  and adjustments  to  per form the  spec i f i c
tasks for which the theodolite is designed.

2-2. Vertical Clamp Screw

The vertical clamp screw ( 12, fig. 1-3) is located on
the right side cover of the theodolite. The clamp is
pressure-actuated  by  the  c lamp screw and a l lows
the telescope to be turned 360° on its axis, or to be
locked in a fixed position.

C A U T I O N
Use only the slightest pressure on the
knurled knob to release or tighten the
vertical clamp.

2-3.  Reticle Mirror Knobs

The reticle mirror knob (4, fig. 1-1 ) is located on
the top of the telescope axle. This knob controls the

amount  o f  l ight  which can fa l l  on  the  te lescope
reticle.

2-4 .  Telescope Focusing Ring

T h e  t e l e s c o p e  f o c u s i n g  r i n g  ( 1 6 ,  f i g .  1 - 4 )  i s  a
knurled control located adjacent to the eyepiece end
of the telescope. This ring is used to bring the object
to be sighted into focus.

2-5.  Telescope Eyepiece

The telescope eyepiece (1, fig. 1-4) is a knurled and
graduated assembly located on the eyepiece end of

the telescope. It is used to bring the telescope reticle
into focus.

T h e  m i c r o s c o p e  a s s e m b l y  ( 4 ,  f i g .  1 - 4 )  i s  a n
assembly located on the telescope axis and is used
to bring the horizontal and vertical circle images
into  focus .

2-7 .  Compass  Holder

The compass holder (2, fig. 1-3) is located on the
upper right side of the alidade and is used to secure
the  c i rcular  compass  to  the  theodol i te .  Two ad-

justing screws in the base of the tubes of the holder
are used by the operator to level the compass.

2-8 .  Compass Caging Knob

The compass caging knob (19, fig. 2-1) is located
on the bottom of the compass, and is used by the
operator to release the compass circle, allowing the
circle to swing freely on the needle screw. When the
knob is released, the circle is withdrawn from the
pivot by a spring.

2-9 .  Compass Clamp Screw

The compass clamp screw (1, fig. 2-1 ) is located on
the rear side of the compass housing, and is used by

the  operator  to  lock  the  hous ing  in  any  des ired
posi t ion  on the  compass  base .

2-10.  Compass Eyepiece

The compass eyepiece (3, fig. 2-1 ),  located on the
front side of the compass housing, is used by the
operator to focus the reference mark assembly and
to read the compass azimuth scale.

2-11 .  Compass  Index Ring

The compass index or declination graduation ring

(4, fig. 2-1) is located on the lower portion of the
compass housing, and is used by the operator for
azimuth reference and orientation.
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F i g u r e  2 - 1 .  I l l u m i n a t i o n  s y s t e m  a n d  c o m p a s s  a s s e m b l y ,  i n s t a l l e d  v i e w .
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K e y  t o  f i g u r e  2 - 1 :

1. Compass clamp screw

2. Compass assembly

3. Compass eyepiece

4. Index (declination graduation) ring

5. Compass bolder with bolts

6. Alidade connector receptacle

7. Battery cable connector plug

8. Switch and rheostat knob

9. Battery box

10. Hand lamp cable connector plug

1 1 .

1 2 .

1 3 .

1 4 .

1 5 .

1 6 .

1 7 .

1 8 .

1 9.

T r i p o d

B a t t e r y  c a b l e  c o n n e c t o r  p l u g

H a n d  l a m p

I n n e r  b a s e  h o u s i n g  r e c e p t a c l e

P l u g - i n  l a m p  c o n n e c t o r  p l u g

P l u g - i n  l a m p

M o u n t i n g  s c r e w

P l u g - i n  l a m p  r e f l e c t o r

C o m p a s s  c a g i n g  k n o b

2-12. Vertical Slow Motion Screw

The vert ica l  s low mot ion  screw (11 ,  f ig .  1 -3 )  i s
located on the rear of the right alidade standard.
This knurled screw provides precision adjustment
in the final vertical positioning of the telescope.

2-13. Horizontal Slow Motion Screw

The horizontal slow motion screw (11, fig. 1-1) is
located on the front of the horizontal circle housing
( 7 ) .  T h i s  k n u r l e d  s c r e w  p r o v i d e s  p r e c i s i o n  a d -

j u s t m e n t  i n  t h e  h o r i z o n t a l  p o s i t i o n i n g  o f  t h e
telescope.

2-14. Horizontal Circle Clamp

The horizontal circle clamp (8, fig. 1-4) is located
on the rear of the theodolite in the upper part of the
horizontal circle housing (7, fig. 1-1). This clamp is
used by the operator to lock the horizontal circle in
any given position during orientation.

2-15. Collimation Slow Motion Screw

The collimation slow motion screw (7, fig. 1-2) is

located on the rear of the left alidade standard. This
k n u r l e d  s c r e w  p r o v i d e s  a d j u s t m e n t  f o r  a  t r u e
reading of the vertical circle if the vertical circle
level is not at coincidence, as would be indicated by

a vertical circle reading above or below 1,600 mils
after horizontal (lateral) collimation.

2-16.  Horizontal  Clamp Screw

The horizontal clamp screw (8, fig. 1-3) is located
on the right side of the horizontal circle housing (7,
fig. 1-1). This control locks the upper part of the
theodolite in any desired position on its horizontal
plane.

2-17.  Foot Screws

The three foot screws (9, fig. 1-1) are located on the
tribrach assembly, (9, fig. 1-4). These foot screws

are used in conjunction with the circular and plate
l e v e l s  t o  q u i c k l y  a n d  a c c u r a t e l y  t r u e  u p  t h e
theodolite.

2-18.  Tibrach Clamp Lever

The tribrach clamp lever (6, fig. 1-3) is located on
the tribrach assembly (9, fig. 1-4), and secures the
theodolite to the tribrach assembly.

2-19.  Optical  Plumb

The optical plumb eyepiece (5, fig. 1-1) is located
in the base of the alidade. The eyepiece is used by
t h e  o p e r a t o r  t o  q u i c k l y  d e t e r m i n e  w h e t h e r  t h e
theodolite is centered exactly over the station point.

2-20. Vertical Circle Scale

The vertical circle scale (fig. 2-2) appears in the
upper part of the window as viewed through the
m i c r o s c o p e  e y e p i e c e . T h e  s c a l e  i s  g r a d u a t e d  i n

tenths of roils (6,400 mils equal 360°), with each
mil  be ing numbered.
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F i g u r e  2 - 2 .  V e r t i c a l  ( u p p e r )  a n d  h o r i z o n t a l  ( l o w e r )  c i r c l e  s c a l e s .

2-21. Horizontal Circle Scale quickly bring the theodolite to a preliminary leve
The horizontal circle scale (fig. 2-2) appears in the position.

lower part of the window as viewed through the 2-23.  Plate Level
microscope  eyep iece . This  scale  is  graduated the The plate level (6, fig. 2-3) is located at the bottom
same as the vertical circle scale (para 2-20). of the opening between the alidade standards. The

2-22. Circular Level plate level vial is graduated to aid the operator in
The circular level (8, fig. 1-1) is mounted on the obtaining precision leveling of the theodolite.
tribrach assembly (9, fig. 1-4). This level is used to
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1 .  B a c k  s i g h t 5 .  D e s i c c a n t  c o n t a i n e r

2 .  T r i b r a c h  s t a r  p l a t e 6.     Plate level

3 .  A l i d a d e  r e c e p t a c l e 7 .  F o r e s i g h t

4 .  B a s e  a s s e m b l y 8 .  M i r r o r  m o u n t i n g

F i g u r e  2 - 3 .  T h e o d o l i t e  r e m o v e d  f r o m  b a s e  a s s e m b l y .

2-24.  Coll imation Level  Mirror Assembly

The tiltable collimation level mirror assembly (1,
fig. 1-2 ) is located on the upper left side of the
alidade. The mirror is used by the operator to view
the pos i t ion  o f  the  level  bubble  when checking

vertical collimation.

2-25.  Instal lation or Setting-up Instructions

a.  Tr ipod .
(1) Remove the tripod head cover (7, fig. 2-4)

from the tripod head. Set the tripod (2) over the
station point (5). Remove the pumb bob assembly
(2, fig. 2-5) from the accessory case (6, fig. 2-4)
which is mounted on the inside of one of the tripod
legs .  Insert  the  bayonet  tube  o f  the  p lumb bob

assembly in the hole in the bottom of the tripod

br idge  screw.

( 2 )  L o c k  t h e  p l u m b  b o b  a s s e m b l y  i n  t h e
bridge screw by turning the bayonet tube one-half
turn. Seat the tripod feet firmly in the ground using
foot pressure on the metal tripod foot shoes. Level
the tripod head by adjusting the tripod legs.

b .  Theodol i t e .
(1 )  Remove  the  theodol i te  f rom the  carry ing

case (fig. 2-6) by grasping the carrying strap (1, fig.
2-6) with both hands just above the two clamping
levers  (3 ) .  Pul l  outwards ,  which wi l l  re lease  the

c l a m p i n g  l e v e r s  f r o m t h e  b a s e  a s s e m b l y  ( 4 ) .
Remove the metal hood assembly (2) from the base
a s s e m b l y  ( 4 ) .
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( 2 )  P u l l  u p w a r d s  o n  t h e  t w o  b a s e  c l a m p s  ( 2 , 3 )  f r o m  t h e  b a s e  a s s e m b l y .

f i g .  3 - 2 )  t h a t  s e c u r e  t h e  b a s e  a s s e m b l y  ( 3 )  t o  t h e ( 4 )  R e l e a s e  t h e  v e r t i c a l  c l a m p  s c r e w  ( 1 2 ,  f i g .

t h e o d o l i t e .  R e m o v e  t h e  t h e o d o l i t e  f r o m  t h e  b a s e 1-3) and place the telescope (15, fig. 1-4) in

a s s e m b l y . h o r i z o n t a l  p o s i t i o n .

( 3 )  L i f t  o u t  t h e  d e s i c c a n t  c o n t a i n e r  ( 5 ,  f i g .  2 -

1 .  Theodol i te 5 .  S t a t i o n  p o i n t

2 .  T r i p o d 6 .  A c c e s s o r y  c a s e

3 .  P l u m b  b o b  c o r d 7 .  T r i p o d  h e a d  c o v e r

4 .  P l u m b  b o b 8 .  P l u g - i n  l a m p  m o u n t i n g  n u t

Figure  2 -4 .  Tr ipod  and p lumb bob  centered  on  s ta t ion  po int .
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1 .  T r i p o d  a c c e s s o r y  c a s e

2 .  P l u m b  b o b  a s a e m b l y

3 .  T r i p o d  w r e n c h

F i g u r e  2 - 5 .  T r i p o d  a c c e s s o r y  c a s e  a n d  a c c e s s o r i e s ,

1 .  C a r r y i n g  s t r a p 3 .  C l a m p i n g  l e v e r s

2 .  M e t a l  h o o d  a s s e m b l y 4 .  B a s e  a s s e m b l y

F i g u r e  2 - 6 .  T h e d o l i t e  i n  c a r r y i n g  c a s e .

u n p a c k e d  i v e w .

2-7



(5 )  Place  the  theodol i te  (1 ,  f ig .  2 -4)  on the
tripod (2) so that the illumination mirror assembly
(6 ,  f ig .  1 -2)  wi l l  rece ive  adequate  l ight  for  good
operat ion .  Secure  the  instrument  loose ly  to  the
tripod with the bridge screw.

(6) Carefully move the instrument around the
tripod head until the point of the plumb bob (4, fig.
2-4) is centered exactly over the station point (5).
Tighten the instrument to the tripod head with the
bridge  screw,  making sure  the  plumb bob point

stays centered over the station point.

2-26.  Operating Details

a.  Dayt ime  Operat ions .

(1) During periods of operation when natural
light is available, the illumination mirror, diagonal
eyepieces, sunglasses ,  and c ircular  compass are
u s e d  a c c o r d i n g  t o  t h e  d e g r e e  o f  l i g h t  a n d  t h e
operating conditions. Telescope sightings and scale
readings  through smal l  vert ical  angles  from the
hor izontal  are  s ighted  through the  convent ional
eyepieces (1 and 3, fig. 1-4). Large vertical angles
up to  25° from the zenith are sighted through the
d i a g o n a l  e y e p i e c e  p r i s m s .  T h e  s u n g l a s s e s  a r e
provided with the instrument for zenith sightings
with the telescope. The compass is  normally  in-

stalled on the alidade during daylight operation.
However ,  the  compass  may be  instal led  (c  (10)
below) and used during either daytime or nighttime
operations.

(2)  When operat ing the  instrument  in  sub-
terranean areas or under low light conditions, the
illumination system must be installed (para 2-30).

(3 )  Always turn the  al idade in  a  c lockwise
direct ion  during  angular  measurements  to  atta in
m a x i m u m  a c c u r a c y .  T h i s  r u l e  a p p l i e s  w h e t h e r
measuring from left to right, or from right to left.

b.  Night t ime  Operat ion .
( 1 )  T h e  o p e r a t o r  m u s t  i n s t a l i  a n d  u s e  t h e
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illumination system during nighttime operation of
the theodolite (para 2-30). The scale readings are
obtained during nighttime operation by lighting the
vertical and horizontal circles with the illumination
system (para 2-25) .

(2 )  The i l luminat ion system,  when instal led ,
i l luminates  both c irc les ,  p late  level ,  co l l imation
level, and the telescope reticle.

(3) If the circular compass is used, a suitable
nonmagnetic outside light source must be used to
o b t a i n - compass  azimuth readings .  The operator
should  not  attempt  to  use  the  hand lamp,  s ince
magnetic errors may result from the close proximity
of  the  hand lamp to  the  compass .

c .  Adjustments .
(1) Tripod.

(1) Test all wood screws for firm in-
stallation. See that no play exists at the junction of
the wood and metal parts. Be sure that the tripod
head is not bent, burred, or scored. The clamping
screws under the head must be tight enough to hold
the tripod legs in position when the legs are ex-
tended and about 2 feet apart.

(b) The wing screws on the tripod legs must
t u r n  f r e e l y  w h e n  l o o s e  a n d  b e  k e p t  p r o p e r l y
lubricated to permit easy hand tightening. When
the  wing screws are  t ightened,  be  sure  that  the
extension legs clamp securely to the upper tripod
legs. When the wing screws are loose, the extension
legs should slide easily and smoothly in the grooves
in the upper legs.

(2) Foot  s crews .  The foot screws (9, fig. 1-1)
must turn smoothly and with moderate ease, but
without backlash. Turning the foot screw adjusting
screw (10, fig. 1-2) with an adjusting pin (4, fig. 2-
7) increases or decreases the pressure exerted on the
foot screw body. This pressure determines the ease
with which the foot screw knob can be turned.



1.
2.
3.
4.
5.
6.
7.

Accessory case
Theodolite cover
Chamois skin
Adjusting pin (2 rqr)
Camel hair brush
Screwdriver
Compass

ME 6675-200-14/2-7

F i g u r e  2 - 7 .  A c c e s s o r y  c a s e  a n d

(3) C i r c u l a r  l e v e l .

(a) Bring  the  bubble  o f  the  c i rcular  leve l

8. Screwdriver
9. Envelope

10. Microscope diagonal eyepiece
11. Telescope diagonal eyepiece
12. Telescope diagonal eyepiece sunglasses
13. Telescope lens
14. Lubricant container

a c c e s s o r i e s ,  u n p a c k e d  v i e w .

(8, fig. 1-1) to approximate center by adjusting the
three foot screws (A, B, and C, fig. 2-8).
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F i g u r e  2 - 8 .  L e v e l i n g  t h e  t h e o d o l i t e  w i t h  t h e  f o o t  s c r e w s .

(b) Check the  adjustment  o f  the  c ircular
l e v e l  b y  c o m p l e t i n g  t h e  e x a c t  l e v e l i n g  o f  t h e
t h e o d o l i t e  w i t h  t h e  p l a t e  l e v e l  ( 6 ,  f i g .  2 - 3 )  a s
descr ibed in  (4)  (a )  below.  I f  the  bubble  is  not
centered in the black reference circle of the circular
l e v e l  v i a l  w i n d o w ,  t h e  c i r c u l a r  l e v e l  i s  o u t  o f
alinement.

(c) Mark the position of the bubble on the
level  v ia l  window with  a  grease  penci l  or  other
s u i t a b l e  m a r k i n g  d e v i c e  f o r  g l a s s .  R e m o v e  t h e
theodolite from the tripod. Place the instrument on
a steady support so that the circular level housing
pro jec ts  over  the  edge  o f  the  support .  This  wi l l
provide access to the three circular level adjusting
screws in the base of the level housing. Adjust the
level of the instrument with suitable shim material
until the circular level bubble is alined with the
t e m p o r a r y  r e f e r e n c e  m a r k  p l a c e d  o n  t h e  v i a l
window. Now adjust the three springloaded screws
in the base of the circular level housing until the
bubble is centered in the regular black circle.

N O T E

T h e  t h r e e  a d j u s t i n g  s c r e w s  s h o u l d  n o t  b e

t i g h t e n e d  a l l  t h e  w a y .  A l l  o f  t h e m  s h o u l d  “ f l o a t ”

t h e  l e v e l  o n  t h e  a d j u s t i n g  s p r i n g s .

Remove the temporary reference mark previously
p l a c e d  o n  t h e  l e v e l  v i a l  w i n d o w .  I n s t a l l  t h e
theodolite on the tripod and bring it to exact level
with the plate level. Observe the position of the
circular level bubble. If it is centered in the black
circle, the circular level is correctly alined. If the
bubble is not centered, repeat the above procedures
until the level bubble is correctly centered.

(4) P l a t e  l e v e l .

(a) Level  the  theodol i te  exact ly  with  the
plate level (6, fig. 2-3 ). Loosen the horizontal clamp
screw (8, fig. 1-3). Turn the instrument until the
longitudinal axis of the plate level is parallel to any
two of the foot screws, such as B and C, figure 2-8

Adjust  the  pos i t ion o f  the  plate  level  bubble  by

turning foot screws B and C an equal distance in
opposite directions. When the plate level bubble is
centered, turn the instrument 90° ,  centering the
plate level over foot screw A. Adjust this foot screw,
if required, to again center the plate level bubble.
N o w  t u r n  t h e  i n s t r u m e n t  1 8 0 °  .  I f  t h e  b u b b l e
does not stay centered in the position, the plate level
is out of alinement.

(b) Leave the instrument in the last-named
position. Correct one-half of the bubble error by
adjusting foot screw A.

(c) Insert an adjusting pin (4, fig. 2-7) in
the plate level adjusting screw (9, fig. 1-3 ), and
correct the other half of the error by moving the
adjusting screw.

(d)  R e p e a t  t h e  o b s e r v i n g  p r o c e d u r e s  i n
( a )  t h r o u g h  ( c )  , as may be required, until the

plate level bubble remains centered in any position
to which the upper part of the theodolite may be
turned.

(5) O p t i c a l  p l u m b .

(a) With the instrument securely mounted
on the tripod, carefully center and level it over a

station point (5, fig. 2-4) by using the plumb bob
(4) and plate level (6, fig. 2-3). Carefully remove
the plumb bob and observe  i f  the  stat ion point
remains exactly in the center of the optical plumb
reticle.

(b) I f  the  s tat ion  po int  does  not  remain
centered in the optical plumb reticle, bring it to
center by means of two adjusting screws. Remove
the two cover screws (6, fig. 1-1), to the right and
left of the optical plumb eyepiece and adjust the
inner screws to center the optical plumb reticle on
the stat ion point .  Remember  that  the  adjust ing
screws move the reticle in the opposite direction of
the travel of the adjusting screws. Replace the cover
screws when the adjustment is completed.

(6)  V e r t i c a l  c o l l i m a t i o n  l e v e l  m i r r o r .  T h e
collimation level mirror assembly (1, fig. 1-2) must

2-10



be  t i l ted  toward the  operator  o f  the  theodol i te
during  the  check  o f  vert i ca l  co l l imat ion  by  ad-
justment  o f  the  vert ica l  co l l imat ion  s low mot ion
screw (7 ) .

( 7 )  V e r t i c a l  c o l l i m a t i o n  s l o w  m o t i o n
screw. The collimation slow motion screw (7) must
turn easi ly  and smoothly ,  but  without  backlash,
throughout its entire travel. Use an adjusting pin
(4 ,  f ig .  2 -7 )  to  turn the  co l l imat ion s low mot ion
adjust ing  screw (8 ,  f ig .  1 -2)  to  make the  exact
adjustment .

(8) Vert i ca l  s low mot ion  screw.  T h e  v e r t i c a l
slow motion screw (11, fig. 1-3) must turn easily
and smoothly, but without backlash, throughout its
entire travel. Use an adjusting pin (4, fig. 2-7) to
turn the vertical slow motion adjusting screw (10,
fig. 1-3), accessible just below the right side cover
assembly, to make the exact adjustment.

( 9 )  H o r i z o n t a l  s l o w  m o t i o n  s c r e w .  T h e
horizontal  s low motion screw (11,  f ig .  1 -1)  must

turn easi ly  and smoothly  throughout  i ts  ent ire
travel, but without backlash. Use an adjusting pin
(4, fig. 2-7) to turn the adjusting screw (10, fig. 1-
1) to make the exact adjustment.

(10) C i r c u l a r  c o m p a s s .

(a) Remove the compass (7, fig. 2-7) from
the accessory case (1). Install the compass on the
theodolite as shown in figure 2-1, by inserting the
c o m p a s s  l e g s  i n t o  t h e  c o m p a s s  h o l d e r  ( 5 )  a n d
tightening the locknuts.

(b) After mounting the compass, check the
compass circle for tilt. Release the circle by turning

t h e  c a g i n g knob (19) in a clockwise direc-
t ion.  Release  the  compass  case  by  loosening the
compass  c lamp screw (1) .  I f  the  compass  c irc le
does  not  remain  leve l  whi le  the  case  i s  rotated
through a complete circle, correct the leveling of the

t h e  c o m p a s s  w i t h  o n e  o r  b o t h  o f  t h e  c o m p a s s
setscrews (13, fig. 1-3) located in the base of the

compass  holder  (5 ,  f ig .  2 -1) .

2-27.  Movement to a New Worksite

a.  Shor t  Dis tances .

(1) For short distances in cleared, level areas,
the operator may carry the instrument while it is
st i l l  mounted on the  tr ipod ( f ig .  2 -4) .  I f  the  in-
strument is carried while mounted on the tripod,
the  operator  should  not  carry  i t  in  any  pos i t ion
other than upright.

C A U T I O N
Never carry the instrument over the
shoulder.

(2) When moving the instrument mounted on
the  tr ipod  through doorways  or  other  conf in ing
areas, the assembly should be carried in a tilting
position with the tripod shoes to the rear.

b .  Long  Dis tances .

( 1 )  W h e n  c a r r y i n g  t h e  t h e o d o l i t e  f o r  l o n g
distances  or  over  rough terrain ,  the  instrument
should be transported in the carrying case (fig. 2-
6 ) .

( 2 )  D o  n o t  d r o p  t h e  c a r r y i n g  c a s e  i n t o  a
vehicle or on the ground during transportation.

S e c t i o n  I l .  O P E R A T I O N  O F  A U X I L I A R Y  E Q U I P M E N T

2-28.  General

The auxi l iary  mater ia l  used with the  theodol i te

i n c l u d e s  s u n g l a s s e s ,  d i a g o n a l  e y e p i e c e s ,  m i r r o r
assembly ,  battery  box,  and hand lamp assembly .
Operation of this equipment is described in para 2-
29 through 2-30.

2-29.  Diagonal  Eyepieces and Sunglasses
a.  Instal lat ion .  T h e  d i a g o n a l  e y e p i e c e  p r i s m s

( 4 )  a n d  t e l e s c o p e  s u n g l a s s e s  ( 3 )  a r e  i n s t a l l e d
directly on the conventional eyepieces as shown in
f igure  2 -9 .  Remove  the  d iagonal  eyepiece  pr isms

and sunglasses from the accessory case (fig. 2-7).
Install the diagonal eyepiece prisms by screwing the
prism mounts on the conventional eyepieces (1 and
4 ,  f i g . 2 - 9 )  i n  a  c l o c k w i s e  d i r e c t i o n . S l i p  t h e
sunglasses (3) over the telescope diagonal eyepiece
prism mount .

b.  Removal .  Pull the sunglasses (3, fig. 2-9) off
the telescope diagonal eyepiece prism and unscrew
t h e  d i a g o n a l  e y e p i e c e  p r i s m  m o u n t s  f r o m  t h e
te lescope  and microscope .
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1 .  M i c r o s c o p e  e y e p i c e

2 .  M i c r o s c o p e  d i a g o n a l  e y e p i e c e  p r i s m

3 .  T e l e s c o p e  s u n g l a s s e s

4 .  T e l e s c o p e  d i a g o n a l  e y e p i c e  p r i s m

5 .  T e l e s c o p e  e y e p i e c e

F i g u r e  2 - 9 .  D i a g o n a l  e y e p i e c e  p r i s m  a n d  t e l e s c o p e  s u n g l a s s e s ,  i n s t a l l e d  v i e w .
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2 - 3 0 .  I l l u m i n a t i o n  S y s t e m

a. Installation.
(1) Remove the illumination mirror assembly

( 2 )  O p e n  t h e  b a t t e r y  b o x  ( 3 .  f i g .  2 - 1 0 ) .

Remove the  battery cable assembly (5). hand lamp
assembly (6), and plug-in lamp reflector assembly

(6. fig. 1-2). The assembly is a push fit on the left
(9). Inspect the batteries (1) and dummy batteries 

side cover and can be removed without difficulty.
(2) for proper installation.

1 .  B a t t e r y  ( 4  r q r )

2 .  D u m m y  b a t t e r y  ( 2 )  r q r )

3 .  B a t t e r y  b o x

4 .  L a p  ( 5  r q r )

5 .  B a t t e r y  c a b l e  a s s e m b l y

6 .  H a n d  l a m p  a s s e m b l y

7 .  H a n d  l a m p  s h a d e

8 .  P l u g - i n  l a m p  h o l d e r  a s s e m b l y

9 .  P l u g - i n  l a m p  r e f l e c t o r  a s s e m b l y

1 0 .  C a r r y i n g  s t r a p

F i g u r e  2 - 1 0 .  B a t t e r y  b o x  a n d  a c c e s s o r i e s ,  u n p a c k e d  v i e w .
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(3 )  Close  the  battery  box (9 ,  f ig .  2 -1)  and
mount the box on the tripod (11). Push the knob on

the lower end of the battery box to the left to open
the cover over the two connector receptacles in the
lower end of the battery box (9). Insert one battery
cable connector plug (12) in the receptacle farthest
from the release knob. Insert the connector plug on
the other end of the battery cable in the inner base
housing  receptac le  (14) .

(4) Insert the hand lamp connector plug (10)
in the battery box receptacle nearest the receptacle
cover  re lease  knob.  Hang the  hand lamp (13)  on
the tripod head cover. Lighting the hand lamp is
contro l led  by  the  ON-OFF switch  located  on  the
side of the hand lamp case.

(5 )  Make sure  that  the  combinat ion  switch
and rheostat  knob (8 )  i s  turned to  i ts  extreme
counterc lockwise  pos i t ion .

(6) Position the plug-in lamp (16) and plug-in

lamp reflector (18) on the theodolite left side cover
Fasten the plug-in lamp assembly to the left side
cover by screwing the mounting screw (17) into the
threaded mounting  nut  (8 ,  f ig .  2 -4) .

(7) Insert the connector plug (15, fig. 2-1) of
the  plug- in  lamp cable  in  the  al idade connector
receptac le  (6 ) .

(8) Turn the switch and rheostat knob (8) in a
c l o c k w i s e  d i r e c t i o n  u n t i l  t h e  d e s i r e d  d e g r e e  o f
i l l u m i n a t i o n  i s  o b t a i n e d  o n  b o t h  c i r c l e s ,  t h e
horizontal circle level, and the vertical circle level.

o f

C A U T I O N

Conserve the l i fe  of  the batteries  by
advancing the rheostat knob only to a

p o s i t i o n  w h i c h  p r o v i d e s  s u f f i c i e n t
i l lumination for  operation of  the in-
strument.  Advance the sett ing of  the
knob as may be required by the ageing
of the batteries.

(1) Remove the connector plug (15, fig. 2-1)
the  plug- in  lamp from the  a l idade connector

receptacle (6). Loosen the mounting screw (17) and
remove the  p lug- in  lamp and re f lector  f rom the
instrument.

(2 )  Remove the  hand lamp cable  connector
plug (10) from the battery box (9) and remove the
hand lamp (13)  f rom the  tr ipod  head cover .

(3 )  Remove  the  connector  p lugs  (7  and 12)
from the inner base housing receptacle (14) and the
connector  receptac le  o f  the  bat tery  box  (9 ) .

( 4 )  R e m o v e  t h e  b a t t e r y  b o x  ( 9 )  f r o m  t h e
tripod (11). Open the battery box and replace the
plug-in lamp and hand lamp assemblies. Fasten the
battery  box  cover .

(5) Replace the illumination mirror assembly
(6 ,  f ig .  1 -2) .

S e c t i o n  I I I .  O P E R A T I O N  U N D E R  U N U S U A L  C O N D I T I O N S

2-31.  General

Most  surveying  must  be  done  when weather  and
terrain  condit ions  are  not  ideal .  Rough terra in ,
dense undergrowth, and unstable ground surfaces
add to the surveyor’s problems. Other factors which
h i n d e r  i n c l u d e  w i d e  t e m p e r a t u r e  v a r i a t i o n s ,
humidity ,  wind currents ,  and excess ive  sunl ight .
Such conditions necessitate the taking of shorter
sights, greater diligence in making readings, and
more  maintenance  must  be  g iven the  theodol i te .

2-32.  Operation in Extreme Cold

W i t h  p r o p e r  p r e c a u t i o n s  a n d  s e r v i c i n g ,  t h e
theodolite can be used in extreme cold. Its use is
only  l imited  by  the  endurance  o f  operat ing  per -
s o n n e l  a n d  c o n d i t i o n s  a f f e c t i n g  v i s i b i l i t y .  T h e
i n s t r u m e n t  s h o u l d  b e  k e p t  o u t  o f  d o o r s  o r  i n
unheated  bui ld ings  for  short  per iods  o f  non-use .
Extreme changes  in  temperature  wi l l  induce  in -
ternal stresses affecting accuracy, and lenses and
prisms may become fogged. Theodolites to be used
under conditions of extreme cold should be cleaned
and all possible lubricant removed before being put

to use. Snowfall, winds, and refraction of light are
some o f  the  d i f f i cul t ies  encountered  under  low
temperature conditions.

C A U T I O N
A v o i d  s u b j e c t i n g  t h e  t h e o d o l i t e  t o
sudden changes in temperature.

2-33.  Operation in Extreme Heat

T h e  t h e o d o l i t e  a n d  i n s t r u m e n t  m a n  s h o u l d  b e

protected  by  a  surveyor ’ s  umbrel la  when s ights
have to be taken in direct sunlight. Direct rays of
the sun can cause internal stresses and distortion in
the instrument. Heat waves produce poor sighting
conditions. Long sights increase, and short sights
decrease ,  the  amount  o f  s ight ing  errors .  Taking
sights  during the  coo ler  ear ly  morning and late
evening wi l l  a lso  minimize  error  magnitude.  The
use of suitable dark glasses by the instrument man
will reduce eye strain and fatigue. If the theodolite
is kept in a cool storage place, it should be brought
out of storage some time before use to allow metal
temperature to approach that of the outside air.
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2-34.  Operation in Dusty or Sandy Areas

Special care must be taken of an instrument being
used in areas where dust and sand occur. Both dust
and sand are highly abrasive. If they are allowed to
remain on threaded or sliding surfaces, moving
parts of the theodolite will soon bind, and the in-
strument will become inaccurate or inoperable. The
t h e o d o l i t e  s h o u l d  b e  b r u s h e d  f r e q u e n t l y  a n d
carefully wiped clean. Be extremely careful not to
scratch lens  and prism surfaces  during c leaning
operat ions .  Always  protect  the  instrument  f rom
blowing dust and sand. Hood it when not in use.

2-35.  Operation under Rainy or  Humid Con-
ditions

I n  h u m i d  a r e a s , a  s l i g h t  l o w e r i n g  o f  t h e  t e m -

perature w i l l  c a u s e c o n d e n s a t i o n  o f  m o i s t u r e
and fogging of lenses and prisms. Try to keep the
theodol i te  warmer  than the  surrounding  a ir .  In-
ternal fogging can usually be removed by taking the
theodolite into a warm, dry place. Corrosion, due to
high humidity, can be partially eliminated by using

warm, dry storage areas and by the use of desic-

cants. Dry the instrument thoroughly after use and
w i p e  t h e  m e t a l  p a r t s  w i t h  a  s o f t  c l o t h  l i g h t l y
moistened in watch oil. DO not get any of the oil on
the lens, prism, or level vial surfaces.

2-36. Operation in Salt Water Areas

Salt air is highly corrosive to many metals, par-

t i cular ly  brass  f rom which many theodol i te  parts
are made. Salt, combined with brass, may produce
a green deposit (verdigris) which must be guarded
against and removed as soon as it is noticed. Wipe
t h e  i n s t r u m e n t  f r e q u e n t l y  w i t h  a  s o f t  c l o t h
moistened in  f resh  water , a n d  d r y  t h o r o u g h l y .
Daily, after cleaning, rub the metal parts with a

c l o t h  l i g h t l y  m o i s t e n e d  w i t h  w a t c h  o i l .  I f  t h e
theodolite is exposed to direct salt spray it should be

be cleaned thoroughly, and should be returned to
an instrument shop for overhauling and cleaning as

soon as  convenient ly  poss ib le .  Cleaning intervals
s h o u l d  b e  s h o r t e n e d considerably for the
theodolites when subjected to salt air exposure.
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C H A P T E R  3

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

S e c t i o n  I .  S E R V I C E  U P O N  R E C E I P T  O F  M A T E R I A L

3-1 .  Unpacking New Equipment approximately 35 pounds. The shipping case door

a .  G e n e r a l .  T h e  t h e o d o l i t e  i s  s h i p p e d  i n  a is secured by two captive screws, a hasp (3, fig. 3-

shipping case .  Unloading the instrument  is  easy 1), and a padlock. The tripod and accessories are

s ince  the  loaded weight  o f  the  shipping  case  i s shipped in a separate shipping crate.

1 .  C a r r y i n g  h a n d l e 3 .  H a s p

2 .  P a d d i n g 4 .  C a r r y i n g  c a s e

F i g u r e  3 - 1 .  T h e o d o l i t e  i n  s h i p p i n g  c a s e .

b .  Theodol i t e . top of the carrying case and remove the theodolite

(1) Lift the shipping case to a level surface in its carrying case from the shipping case. Place
with the carrying handle (1, fig. 3-1). the carrying case on a firm, level surface.

(2) Remove the two keys which are tied to the (5) Grasp the carrying strap (1, fig. 2-6) with
padlock .  Unlock  and remove  the  padlock  which both hands just above the two clamping levers (3).
releases the hasp (3). Pul l  outwards ,  which wi l l  re lease  the  c lamping

(3) Unscrew the two captive screws and open levers  from the  base  assembly  (4 ) .  Remove the
the shipping case. metal  hood assembly (2)  from the base  assembly

(4) Grasp the carrying strap (1, fig. 2-6) at the ( 4 ) .
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(6) Pull upwards on the two base clamps (2, theodol i te .  Remove  the  theodol i te  f rom the  base
fig.3-2) that secure the base assembly (3) to the assembly.

1. Alidade 3 .  B a s e  a s s e m b l y
2 .  B a s e  c l a m p  ( 2  r q r ) 4 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r )

F i g u r e  3 - 2 .  T h e o d o l i t e  w i t h  m e t a l  h o o d  a s s e m b l y  r e m o v e d .
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(7) Lift out the desiccant container (5, fig. 2- braces  and packing mater ia l .

3 )  f rom the  base  assembly  (4 ) . ( 2 )  R e m o v e  t h e  t r i p o d  a s s e m b l y  ( f i g .  3 - 3 )
(8) Release the vertical clamp screw (12, fig. f r o m  t h e  s h i p p i n g  c r a t e .  R e m o v e  a l l  w r a p p i n g

1-3) and place the telescope (15, fig. 1-4) in a mater ia l  f rom the  tr ipod assembly .

hor izontal  pos i t ion .
c .  Tr ipod  Assembly .

(1)  O p e n  t h e  s h i p p i n g  c r a t e .  R e m o v e  a l l

1 .  F i x i n g  p l a t e 5 .  T r i p o d  a c c e s s o r y  c a s e

2 .  T r i p o d  l e g 6 .  B a t t e r y  b o x  m o u n t i n g  b r a c k e t

3 .  L e a t h e r  b e l t 7 .  T r i p o d  h e a d  c o v e r

4 .  L e g  c l a m p

F i g u r e  3 - 3 .  T r i p o d  a s s e m b l y ,  u n p a c k e d  v i e w .

d.  Tr ipod  Accessory  Case  and Accessor i es . 2-5)  and remove the  tr ipod wrench (3 )  and the
(1) Open up the legs (2, fig. 3-3) of the un- p l u m b  b o b  a s s e m b l y  ( 2 ) .

packed  tr ipod  to  permit  access  to  the  t r ipod  ac - e. Field Pack. Remove  the  f ie ld  pack  ( f ig .  3 -4 )
cessory  case  (5 ) . f rom the  shipping  envelope .

(2) Open up the tripod accessory case (1, fig.
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F i g u r e  3 - 4 .  F i e l d  p a c k ,  u n p a c k e d  v i e w .

f .  Accessory  Case  and Accessor i es .
(1 )  Remove  the  accessory  case  (1 ,  f ig .  2 -7 )

from the shipping crate.

(2)  Remove al l  wrapping mater ial  f rom the
accessory case.

(3) Slide down the zipper fastener and open
the accessory case (1, fig. 2-7). Remove the
lubricant container ( 1 4 ) ,  c h a m o i s  s k i n  ( 3 ) ,
theo lo l i te  cover  (2 ) ,  envelope  (9 ) ,  ad just ing  p ins
(4), camel hair brush (5), and screwdrivers (6 and

8)  f rom the  accessory  case  (1 ) .
(4) Unfasten and open the flap covering the

eyepiece pockets in the accessory case. Remove the
te lescope  lens  (13) ,  te lescope  d iagonal  eyepiece
sunglasses  (12) ,  te lescope  d iagonal  eyepiece  (11) ,
and microscope  d iagonal  eyepiece  (10) .

(5) Unfasten and open, the flap covering the
compass  pocket .  Remove  the  compass  (7 ) .

g .  Bat t ery  Box  and Accessor i es .
(1) Remove the battery box (3, fig. 2-10) from

the shipping crate.

( 2 )  R e m o v e  t h e  s h i p p i n g  c o v e r  f r o m  t h e
battery  box  (3 ,  f ig .  2 -10) .

(3) Unsnap the battery box latches and open
the  battery  box  (3 ) .

( 4 )  R e m o v e  t h e  b a t t e r i e s  ( 1 )  a n d  d u m m y
batter ies  (2) ,  p lug- in  lamp assembly  (8  and 9) ,
h a n d  l a m p  a n d  s h a d e  a s s e m b l y  ( 6  a n d  7 ) ,  a n d
battery  cable  assembly  (5 )  f rom the  battery  box
(3) .

3-2 .  Inspection of  New Equipment

a.  Theodol i t e .

(1) Inspect the carrying case (4, fig. 3-1) for

dents, cracks, and other signs of damage. Remove
the theodolite from the carrying case (para 3-1),
and visually inspect it for broken or missing parts,
cracked or etched lenses, and any other damage.
Make a  photographic  record ,  i f  poss ib le ,  o f  any
damage that may have occurred to the instrument
during shipment . R e p o r t  a l l  d a m a g e  a n d
deficiencies to field maintenance.

(2) See that the horizontal slow motion screw
(11, fig. 1-1) and vertical slow motion screw (11,
f ig .  1 -3)  turn smoothly  and easi ly  without  play
throughout their full travel.

(3 )  Inspect  the  hor izontal  c lamp screw (8 ) ,
vert ical  c lamp screw (12) ,  and hor izontal  c irc le
c lamp (8 ,  f ig .  1 -4 )  for  improper  funct ioning .

(4 )  Inspect  the  lens  o f  the  ob ject ive  end  o f
te lescope  (15) ,  microscope  eyepiece  (3 ) ,  te lescope
eyepiece (1), and optical plumb eyepiece (5, fig. 1-
1) for finger marks, dust, scratches, and etching.
Remove any dust with a camel hair brush (5, fig. 2-

7 ) .  I f  the  lens  or  eyepieces  are  d ir ty  or  f inger -
marked, clean them with the chamois skin (3). If

breathing on the glass and wiping the chamois skin
does not adequately clean the lens or eyepieces, use
l e n s  t i s s u e  a n d  g r a i n  a l c o h o l  o r  a c e t o n e  f o r
c leaning.

(5) Inspect the tribrach clamp lever (6, fig. 1-
3) for improper functioning. The clamp lever
should have sufficient tension to lock the theodolite
to the tribrach assembly (9, fig. 1-4).

(6) Test the foot screws (9, fig. 1-1) for rough

travel. The foot screws must turn easily with thumb
and finger, but must be tight enough to hold the
instrument in any position.
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(7)  Inspect  the  i l lumination mirror  assembly
(6 ,  f ig .  1 -2)  for  improper  posi t ioning on the  in-
strument. The mirror assembly should rotate easily
on its mount, but must be tight enough to remain in

any desired position.
(8 )  Inspect  the  c ircular  leve l  (8 ,  f ig .  1 -1 ) ,

plate level (6, fig. 2-3), and collimation level mirror
assembl ies  (1 ,  f ig .  1 -2)  for  cracks ,  breakage,  or
looseness.

(9 )  Inspect  the  te lescope  focus ing  r ing  (16 ,
fig. 1-4) for improper functioning and roughness of
travel. There must not be any perceptible end play.

(10) Inspect the reticle mirror knob (4, fig. 1-
1) for lack of smoothness in turning throughout its

travel. When the line on the top of the mirror knob
is parallel to the telescope axis, the mirror does not
obstruct  dayl ight  f rom the  ret ic le .  Turning the
knob counterc lockwise  f rom the  paral le l  pos i t ion

permits light to fall on the reticle.
(11)  Mount  the  compass  (7 ,  f ig .  2 -7)  on the

compass holder (2, fig. 1-3). Inspect for improper

seating and fit.
b. Tripod. Inspect the tripod assembly (fig. 3-3)

for any damage such as a broken or missing tripod
h e a d  c o v e r  ( 7 ) ,  d a m a g e d  l e g s  ( 2 ) ,  a n d  c u t  o r
broken leather  be l t  (3 ) .

c .  Tr ipod  Accessory  Case  and Accessor i es .
(1) Inspect the tripod accessory case (1, fig. 2-

5) for loose fit to the tripod assembly (fig. 3-3), torn
leather seams, and missing or loose buckle.

(2) See if the tripod wrench (3, fig. 2-5) fits
the tripod hardware.

(3)  Inspect  the  plumb bob assembly (2)  for
broken or  miss ing  cords .

d. Field Pack. Inspect the field pack (fig. 3-4)
for rips, tears, and damaged or missing straps and
buckles .

e .  Accessory  Case  and Accessor i es .

(1) Inspect the accessory case (1, fig. 2-7) for
rips, tears, or a defective zipper. Be sure all inside
p o c k e t s  a r e  i n  g o o d  c o n d i t i o n .  I n s p e c t  t h e
theodolite cover (2) and chamois skin (3) for rips or
tears.

(2)  Inspect  the  diagonal  eyepieces  (10  and
11) ,  sunglasses  (12) ,  and te lescope lens  (13)  for

improper  mounting  on the  instrument ,  broken or

defective glass, and uncleanliness. If the glasses are
dirty  or  f ingermarked,  c lean with a  camel  hair
brush (5)  and chamois  skin (3) .

(3) Inspect the compass (7) for damage such
as a broken cover glass, loose or missing hardware,
and broken or missing eyepiece. See that the circle
swings f r e e l y  a n d  e a s i l y  o n  t h e  n e e d l e  s c r e w
throughout its travel. Inspect the circle caging knob
for  improper  funct ioning .

(4 )  Inspect  the  two  screwdrivers  (6  and 8 )
and the two adjusting pins (4) for uncleanliness and
bends  or  cracks .

f. Battery Box and Accessories.
(1) Inspect the battery box (3, fig. 2-10) for

dents, cracks, missing or broken clamps, and other
damage. See that the lid closes easily and can be
clamped securely to the box. See that all electrical
contact points are securely fastened in place and are
not  broken  or  corroded .  Run the  rheostat  knob
through its travel, making sure the movement is
smooth and without  b inding.  Inspect  the  dummy
batteries (2) for loose or dirty contacts. See that the
spare lamps (4) are secure in the mounting holes
and are  in  good condit ion .  Inspect  the  carrying
strap (10) for rips or tears.

(2)  Inspect  the hand lamp assembly (6)  and
battery cable assembly (5) for defective wiring or
connector plugs. See that the hand lamp does not
have a cracked or broken casing, defective lamp, or
damaged switch.

(3) Inspect the plug-in lamp holder assembly
(8) for defective wiring, lamp, or connector plug.

3-3 .  Servicing New Equipment

a. Perform the preventive maintenance services
descr ibed in  paragraph 3-11 .

b. Install suitable batteries in the battery box,
after first making sure that they are fully charged
and that the contact points are clean.

c. Inspect the condition of all external lenses and
prisms and clean if necessary.

d. Be sure  a l l  accessor ies  issued with the  in-
strument are present and in good condition. Set the
instrument  on  i ts  tr ipod  and br ing  i t  to  a  leve l
position (para 2-25). Test all of the controls to be

sure they are in satisfactory operating condition

3-4 .  Used Equipment

P e r f o r m  t h e  i n s p e c t i o n  p r o c e d u r e s  o u t l i n e d  i n
paragraph 3-2 .  Inspect  al l  c lamp and adjust ing
screws carefully for evidence of damage, binding, or
corrosion. Clean all external lenses and prisms.

S e c t i o n  I I .  R E P A I R  P A R T S ,  S P E C I A L  T O O L S  A N D  E Q U I P M E N T

3-5 .  Tools  and Equipment 3-6 .  Special  Tools  and Equipment

I t e m s  t r o o p i n s t a l l e d  o r  a u t h o r i z e d  f o r  t h e T h e  s p e c i a l  t o o l s  r e q u i r e d  f o r  o r g a n i z a t i o n a l

theodolite are listed in Appendix B of this manual maintenance on the theodolite are listed in TM 5-

a n d  T M  5 - 6 6 7 5 - 2 0 0 - 2 5 P . 6675-200-25P and the following table 3-1, Special

T o o l s .
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T a b l e  3 - 1 .  S p e c i a l  T o o l s

Item Federal stock Reference
number or Use

part number Fig. Para.

S c r e w d r i v e r 5 1 2 0 - 4 2 9 - 2 9 4 8 2 - 7 2 - 2 6 M o u n t i n g  c i r c u l a r  c o m p a s s

S c r e w d r i v e r 5 1 2 0 - 4 4 6 - 2 8 6 0 2 - 7 2 - 2 6 M o u n t i n g  c i r c u l a r  c o m p a s s

Pin, Adjusting 6 6 7 5 - 3 5 3 - 4 1 0 3 2 - 7 2 - 2 6 T u r n  a d j u s t i n g  s c r e w

Wrench, Tripod 5 1 2 0 - 3 7 8 - 9 5 2 0 2 - 5 3 - 3 0 T i g h t e n i n g  d o w n  t r i p o d  h e a d  b o l t s

3-7.  Repair Parts tenance are  l isted and i l lustrated in  TM 5-6675-

R e p a i r  p a r t s  r e q u i r e d  f o r  o r g a n i z a t i o n a l  m a i n - 2 0 0 - 2 5 P .

S e c t i o n  I I I .  L U B R I C A T I O N  I N S T R U C T I O N S

3-8.  General  Lubrication Information

Any attempt  to  lubr icate  the  theodol i te  without

cleaning may result in damage to the instrument.

NOTE
N e v e r  p e r f o r m  a n y  l u b r i c a t i o n  o p e r a t i o n  o t h e r

t h a n  t h a t  s p e c i f i e d ,  o r  u s e  a n y  l u b r i c a n t s  o t h e r

t h a n  t h o s e  t h a t  a r e  s p e c i f i c a l l y  a p p r o v e d  t o  b e

u s e d  o n  t h e  i n s t r u m e n t .

3-9.  Detailed Lubrication Information

a.  Care  o f  Lubricants .  Special  care  should be
taken to see t h a t  a l l  s u r v e y i n g instrument
l u b r i c a n t s  a r e  k e p t  a b s o l u t e l y  f r e e  f r o m  c o n -

taminat ion  o f  any fore ign substance .  Containers
must be stored in a clean, dry place, and wiped free
of dirt or dust before they are opened. All lids or
bottle tops must be airtight.

b.  Lubricants .  No lubricants  other  than those
approved for use on surveying instruments will be
s t o c k e d .  A p p r o v e d  l u b r i c a n t s  a r e  n o n c o r r o s i v e ,
highly refined, and must be free from any paint-
removing ingredients. Ordinary machine oil is not

an approved lubricant. The following lubricants are
approved for the use of this theodolite:

(1 )  OCW, Lubricat ing  o i l :  Clock  and watch
(FSN 9150-252-6382)

(2) GL, Grease: aircraft and instrument (FSN
9 1 5 0 - 5 7 6 - 4 2 6 2 )

c .  Parts  Requir ing  Lubricat ion .
(1 )  T r i b r a c h  c l a m p i n g  l e v e r .  R e m o v e  t h e

tribrach assembly (9, fig. 1-4) from the theodolite.
Clean all contacts on the tribrach clamp lever (6,
fig. 1-3), clutch feet tension handle, and its guides
G r e a s e  a l l  c o n t a c t  p o i n t s  s p a r i n g l y  w i t h  t h e
lubricants provided in the lubricant container (4,
f ig .  2 -7) .  Replace  the  tr ibrach assembly  on the
theodolite.

(2) Foot screws and spike feet.  A p p l y  g r e a s e
sparingly from the lubricant container to the foot
screws and the spike feet contact points. Turn each
foot screw several times to distribute the lubricant
over the threads.

S e c t i o n  I V .  P R E V E N T I V E  M A I N T E N A N C E  C H E C K S  A N D  S E R V I C E S

3-10.  General

To insure that the theodolite is ready for operation
at all times, it must be inspected systematically, so
that defects may be discovered and corrected before

t h e y  r e s u l t  i n  s e r i o u s  d a m a g e  o r  f a i l u r e .  T h e
necessary  prevent ive  maintenance  services  to  be

performed are listed and described in paragraph 3-
11 .  The  i tem numbers  indicate  the  sequence  o f
m i n i m u m  i n s p e c t i o n  r e q u i r e m e n t s . D e f e c t s
discovered during operat ion o f  the  unit  shal l  be
noted for future correction, to be made as soon as
operation has ceased. Stop operation immediately if
a deficiency is noted during operation which would

d a m a g e  t h e  e q u i p m e n t  i f  o p e r a t i o n  w e r e  c o n -
t inued.  Al l  def ic iencies  and shortcomings  wi l l  be
recorded, together with the corrective action taken,

o n  D A  F o r m  2 0 2 4  a t  t h e  e a r l i e s t  p o s s i b l e  o p -
portunity .

3-11. Monthly Preventive Maintenance Services

T h i s  p a r a g r a p h  c o n t a i n s  a  t a b u l a t e d  l i s t i n g  o f

prevent ive  - maintenance services  which must  be
p e r f o r m e d  b y  o r g a n i z a t i o n a l  m a i n t e n a n c e  p e r -
sonnel. The item numbers are listed consecutively
a n d i n d i c a t e t h e s e q u e n c e  o f m i n i m u m
requirements. Refer to table 3-2 for the monthly
preventive maintenance services.
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T a b l e  3 - 2 .  O r g a n i z a t i o n a l  P r e v e n t i v e  M a i n t e n a n c e  C h e c k s  a n d  S e r v i c e s

M — M o n t h l y

T o t a l  m a n - h o u r s  r e q u i r e d :  8 . 1

Sequence
Number

1

2

3

4

5

6

7

8

9

ITEM TO BE INSPECTED
PROCEDURE

S E C T I O N  I — A c c e s s o r i e s

M a n - h o u r s  r e q u i r e d :  2 . 5

F I E L D  P A C K
Inspect  f i e ld  pack  forbears ,  miss ing  buckles  or  s traps .  Clean canvas  pack  with  soap  and water  and  a

s t i f f  b r u s h .  R e p l a c e  u n s e r v i c e a b l e  p a c k .

A C C E S S O R Y  C A S E

Inspect  the  accessory  case ,  theodo l i te  cover  and  publ i cat ions  case  for  cuts ,  tears  and  damaged  seams.

Clean  a l l  meta l  parts  wi th  an  approved  c leaning  so lvent .  Brush  c lean  the  accessory  case  wi th  a  s t i f f

br i s t led  brush .  C lean  the  z ipper  teeth  thoroughly .  Wipe  the  d i r t  and  fore ign  matter  f rom a l l  sur faces

with  a  so f t  c lo th  moistened  in  water .  Replace  or  repair  as  required  (para  3 -43) .

B A T T E R Y  B O X

Inspect  the  cab les  for  c racked  or  damaged  insulat ion ,  broken  wire  or  de fec t ive  terminals .  Inspect  the

r h e o s t a t  b y  r o t a t i n g  t h e  k n o b  t h r o u g h  i t s  t r a v e l , c l o c k w i s e  a n d  c o u n t e r c l o c k w i s e ,  a n d  c h e c k  f o r

s m o o t h i n g  m o v e m e n t .  I n s p e c t  t h e  d u m m y  b a t t e r i e s  f o r  l o o s e  o r  d i r t y  c o n t a c t s .  C h e c k  t h a t  t h e  s p a r e

lamps  are  secure  in  the  mount ing  ho les  and  are  in  good  condi t ion .  Inspect  a l l  e le t r i ca l  contacts  po ints

are  secure ly  fastened  in  p lace  and  are  not  broken  or  corroded .  Replace  de fec t ive  parts  or  components

( p a r a  3 - 4 1 ) .

H A N D  L A M P

Inspect  tube  for  de fects ,  c racks  or  breaks .  Inspect  the  hook  ratchet  for  bends  and damage .  Inspect  the

lamps  by  p lugging  the  hand lamp terminal  into  the  bat tery  box .  I f  the  lamp is  de fec t ive  unscrew the

shade  cover  f rom the  end  o f  the  l ight  and  rep lace  the  lamp with  a  new lamp from the  battery  box .

Replace  defect ive  or  damaged components  or  parts  (para  3 -40) .

C A R R Y I N G  C A S E  ( H o o d  A s s e m b l y )

Inspect  the  meta l  hood  for  dents . ,  c racks ,  and  breaks .  Inspect  the  c lamping  levers  for  excess ive  wear ,

burrs ,  and  bends .  Inspect  the  carry ing  s trap  for  cuts  and  excess ive  wear .  Replace  de fec t ive  carry ing

case .  Replace  de fect ive  des iccant  and too ls  (para  3 -14 ,  3 -15) .

S E C T I O N  I I — T r i p o d  a n d  C o m p a s s

M a n - h o u r s  r e q u i r e d :  5 . 0

C O M P A S S

I n s p e c t  t h e  c o m p a s s  h o u s i n g ,  h o l d e r  c l a m p  s c r e w ,  c a g i n g  k n o b ,  a n d  e y e p i e c e  h o u s i n g  f o r  b e n d s ,

b r e a k s  a n d  w o r n  o r  b a d l y  d a m a g e d  t h r e a d s .  C h e c k  t h a t  t h e  c i r c l e  s w i n g s  f r e e l y  a n d  e a s i l y  o n  t h e

needle -screw.  Clean  a l l  exter ior  parts  o f  the  compass  wi th  a  c lo th  mois tened  wi th  an  approved  c leaning

so lvent .  Clean the  eyepiece  wi th  a  camel  hair  brush  and lens  t i ssue  (para  3 -32)

T R I P O D

I n s p e c t  a l l  m e t a l  p a r t s  f o r  c r a c k s  a n d  w e a r .  I n s p e c t  a l l  t h r e a d e d  s u r f a c e s  f o r  e x c e s s i v e l y  w o r n  o r

damaged  threads .  Inspect  the  wooden legs  for  any  cracks ,  sp l i t s ,  wear  and  warping .  Clean  a l l  meta l

parts  wi th  a  c lo th  mois tened  wi th  an  approved  c leaning  so lvent .  C lean  a l l  wooden  parts  wi th  a  so f t

c lo th  mois tened  wi th  water  and  dry  thoroughly .  C lean  the  leg  s trap  wi th  a  su i tab le  l eather  c leaner .

Replace  a l l  parts  and components  i f  damaged or  broken (para  3 -271 .

S E C T I O N  I I I — A l i d a d e

M a n - h o u r s  r e q u i r e d  :  0 . 6

L E N S E S

Clean d ir ty  l enses ,  v ia ls ,  and  mirrors .  Replace  de fec t ive  ob jec t ive  assembly  or  d iagonal  eyepiece .

S C R E W S  A N D  K N O B S

C h e c k  a d j u s t i n g  s c r e w s  a n d  c l a m p i n g  k n o b s  f o r  p r o p e r  o p e r a t i o n .  A d j u s t  a n d  /  o r  r e p l a c e  f a u l t y

s c r e w s  a n d  k n o b s .

Work
Time

(M/ H)

0 . 1

0 . 8

1 . 0

0 . 1

0 . 5

3 . 0

2 . 0

0 . 5

0 . 1
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S e c t i o n  V .  T R O U B L E S H O O T I N G

3-12.  General corrective actions.

a. T h i s  s e c t i o n  c o n t a i n s  t r o u b l e s h o o t i n g  i n - not  corrected  by

formation for locating and correcting most of the your supervisor.

If a malfunction is not listed or is
l is ted  correct ive  act ions ,  not i fy

o p e r a t i n g  t r o u b l e s  w h i c h  m a y  d e v e l o p  i n  t h e 3-13.  Troubleshooting
t h e o d o l i t e .  E a c h  m a l f u n c t i o n  f o r  a n  i n d i v i d u a l Refer to table 3-3. This table prov ides
component, unit, or system is followed by a list of troubleshooting instructions at the organizational
tests or inspections which will help you to deter- maintenance  leve l .
mine the probable causes and corrective actions to
take .  You should  per form the  tests  /  inspect ions NOTE

and corrective actions in the order listed. Before  you  use  th is  tab le ,  be  sure  you  have  per formed

b. This manual cannot list all malfunctions that a l l  a p p l i c a b l e  o p e r a t i n g  c h e c k s .

m a y occur , nor all tests or inspections a n d

T a b l e  3 - 3 .  T r o u b l e s h o o t i n g — O r g a n i z a t i o n a l

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

C O M P A S S

1 .  C O M P A S S  C I R C L E  W I L L  N O T  R O T A T E  F R E E L Y .

S t e p  1 .  C h e c k  f o r  a  l o o s e  c a g i n g  k n o b .

T i g h t e n  k n o b  s e t s c r e w .

S t e p  2 .  C h e c k  t h a t  c o m p a s s  i s  l e v e l .

L e v e l  t h e  c o m p a s s .  R e f e r  t o  p a r a  2 - 2 6 .

S t e p  3 .  D u l l  c o m p a s s  n e e d l e  s c r e w .

R e p l a c e  c o m p a s s  n e e d l e  s c r e w  ( p a r a  3 - 3 2 ) .

2 .  C O M P A S S  H O U S I N G  W I L L  N O T  R O T A T E  O N  C O M P A S S  B A S E .

S t e p  1 .  C h e c k  i f  t h e  c l a m p  s c r e w  i s  l o c k e d .

R e l e a s e  c l a m p  s c r e w  ( p a r a  2 - 9 ) .

3 .  R E F E R E N C E  M A R K  N O T  C L E A R L Y  V I S I B L E .

S t e p  1 .  C h e c k  c o m p a s s  e y e p i e c e  f o c u s .

F o c u s  e y e p i e c e  ( p a r a  2 - 1 0 ) .

S t e p  2 .  D i r t y  e y e p i e c e  l e n s .

C l e a n  e x t e r n a l  l e n s .

4 .  C O M P A S S  A S S E M B L Y  W I L L  N O T  S E A T  P R O P E R L Y  O N  T H E O D O L I T E  M O U N T I N G .

Step  1 .  Check  to  see  i f  the  ad just ing  screws  in  the  compass  mount ing  yoke  are  out  o f  ad justment .

A d j u s t  t h r e e  s c r e w s  ( p a r a  2 - 2 6 ) .

T R I P O D

1 .  T R I P O D  L E G S  W I L L  N O T  L O C K  I N T O  P O S I T I O N .

S t e p  1 .  C h e c k  f o r  l o o s e  t r i p o d  l e g  s c r e w s .

T i g h t e n  t h e  s c r e w s  w i t h  t r i p o d  w r e n c h  ( p a r a  2 - 2 6 ) .

Step  2 .  Check  to  see  i f  l eg  wing  screws  are  damaged.

R e p l a c e  w i n g  s c r e w s  ( p a r a  3 - 2 7 ) .

2 .  E X C E S S I V E  P L A Y  I N  T R I P O D  L E G S .

S t e p  1 .  C h e c k  f o r  l o o s e  w i n g  s c r e w s  o n  t r i p o d .

A d j u s t  w i n g  s c r e w s .

Step  2 .  See  i f  l eg  ad just ing  screws  are  out  o f  ad justment  or  damaged.

A d j u s t  o r  r e p a i r  t h e  s c r e w s .

3 .  T H E O D O L I T E  W I L L  N O T  S E A T  P R O P E R L Y  O N  T H E  T R I P O D  H E A D .

Step 1. See if the bridge screw is properly started.

R e s e a t  b r i d g e  s c r e w  ( p a r a  2 - 2 5 ) .

Step  2 .  Check  for  a  damaged or  worn  br idge  screw.

R e p l a c e  b r i d g e  s c r e w  ( p a r a  3 - 2 7 ) .

S t e p  3 .  C h e c k  f o r  a  d a m a g e d  b a s e  p l a t e .

R e p l a c e  t h e  b a s e  p l a t e  ( p a r a  3 - 2 7 ) .

P L A T E  L E V E L  A S S E M B L Y

1 .  I N S T R U M E N T  W I L  N O T  S T A Y  O N  L I N E .

S t e p  1 .  C h e c k  f o r  a n  o u t - o f - l e v e l  c o n d i t i o n .

A d j u s t  t h e  p l a t e  l e v e l  ( p a r a  2 - 2 6 ) .
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T a b l e  3 - 3 .  T r o u b l e s h o o t i n g — O r g a n i z a t i o n a l — C o n t i n u e d

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

2 .  C I R C U L A R  L E V E L  B U B B L E  D O E S  N O T  S T A Y  I N  C E N T E R .

S t e p  1 .  C h e c k  f o r  l o o s e  l e v e l  a d j u s t i n g  s c r e w s .

T i g h t e n  s c r e w s  ( p a r a  2 - 2 6 ) .

3 .  C O L L I M A T I O N  L E V E L  B U B B L E S  N O T  S T A Y  I N  C E N T E R .

Step  1 .  Check  i f  co l l imat ion  s low mot ion  screw is  l oose .

A d j u s t  t h e  s c r e w  ( p a r a  2 - 2 6 ) .

4 .  P L A T E  L E V E L  B U B B L E  D O E S  N O T  S T A Y  I N  C E N T E R .

Step 1. Check to see if plate level assembly is out of adjustment

A d j u s t  t h e  l e v e l  a s s e m b l y  ( p a r a  2 - 2 6 ) .

E L E C T R I C A L  S Y S T E M

1 .  L I G H T S  O N  V E R T I C A L  A N D  H O R I Z O N T A L  C I R C L E S  U N E Q U A L  O R  A B S E N T .

Step  1 .  Check  to  see  i f  i l luminat ion  mirror  i s  out  o f  ad justment .

A d j u s t  m i r r o r  ( p a r a  2 - 2 6 ) .

S t e p  2 .  C h e c k  m a l f u n c t i o n i n g  p l u g - i n  l a m p .

I n s p e c t  l a m p  f o r  p r o p e r  o p e r a t i o n  ( p a r a  2 - 3 0 ) .

2 .  L I G H T I N G  S Y S T E M  F A U L T Y  O R  F A I L S  T O  F U N C T I O N .

S t e p  1 .  C h e c k  f o r  b u r n e d  o u t  l a m p .

R e p l a c e  l a m p  ( p a r a  2 - 3 0 ) .

S t e p  2 .  I n s p e c t  i f  b a t t e r i e s  a r e  d e f e c t i v e .

R e p l a c e  b a t t e r i e s  ( p a r a  2 - 3 0 ) .

H O R I Z O N T A L  C I R C L E

1 .  H O R I Z O N T A L  C I R C L E  D I F F I C U L T  T O  M O V E .

S t e p  1 .  C h e c k  i f  h o r i z o n t a l  c i r c l e  c l a m p  i s  l o c k e d .

R e l e a s e  c l a m p .

T R I B R A C H

1 .  F O O T  S C R E W S  T O O  T I G H T  O R  T O O  L O O S E .

S t e p  1 .  C h e c k  f o r  i m p r o p e r l y  a d j u s t e d  f o o t  s c r e w s .

A d j u s t  t h e  s c r e w s  ( p a r a  2 - 2 6 ) .

T E L E S C O P E  A S S E M B L Y

1 .  T E L E S C O P E  T U R N S  T O O  H A R D  O R  T O O  E A S I L Y .

Step  1 .  Check  i f  the  vert i ca l  c lamp screw is  improper ly  set .

R e s e t  t h e  c l a m p  s c r e w .

S e c t i o n  V I .  C A R R Y I N G  C A S E S

3 - 1 4 .  H o o d  A s s e m b l y

a. General. The metal hood assembly (2, fig. 2-6)
forms the upper part of the carrying case. The base
assembly  (4 )  forms the  lower  part .  The carrying
case provides a convenient means of carrying the
theodolite in the field and serves as a dust-proof and
moisture proof container for the instrument when it

is in storage. The metal hood assembly is sealed to
the base assembly by the pressure exerted by the
two c lamping levers  (3 ) .

b .  M e t a l  H o o d  A s s e m b l y .
(1) R e m o v a l .  Grasp the belt (1, fig. 3-5) just

o u t w a r d , releasing t h e  l e v e r s  f r o m t h e  b a s e
assembly .  Li f t  the  metal  hood assembly  (2 )  f rom
the base  assembly  (4) .

(2) D i s a s s e m b l y .

(a )  Remove the  lever  p in  (14 ,  f ig .  3 -15) ,
ho ld ing  the  lever  spr ing  (15)  to  the  metal  hood
(17). Remove the pin holding the lever spring to the
lever  (16) .

(b) Remove the three rivets (18) and three
washers (19) and separate the lever (16) from the

belt (1). Slide the belt from the belt brackets on the
metal  hood .

above the two clamping levers (3, fig. 2-6 and pull
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1.

2 .

3 .

4 .

5 .

6 .

7 .

8 .

9 .

1 0 .

B e l t

H o o k  ( 2  r q r )

S c r e w ,  m a c h i n e  ( s p e c )  ( 4  r q r )

D e s i c c a n t  c o n t a i n e r

S c r e w ,  m a c h i n e  ( s p e c )  ( 4  r q r )

D e s i c c a n t  c o n t a i n e r  p l a t e

B a s e

S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r )

L o c k  l e v e r  ( 2  r q r )

S c r e w ,  m a c h i n e  ( s p e c )  ( 4  r q r )

ME 6675-200-14/3-5

11.  Rubber  washer

12.  Col lar

1 3 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 6  r q r )

1 4 .  L e v e r  p i n  ( 4  r q r )

1 5 .  L e v e r  s p r i n g  ( 2  r q r )

1 6 .  L e v e r  ( 2  r q r )

1 7 .  M e t a l  h o o d

1 8 .  R i v e t  ( 6  r q r )

1 9 .  W a s h e r  ( 6  r q r )

F i g u r e  3 - 5 .  M e t a l  h o o d  a n d  b a s e  a s s e m b l i e s ,  e x p l o d e d  v i e w .

(c) Remove the second clamp assembly in a (c) Inspect  the  b ins  for  burrs  and wear .

s imilar  manner . Inspect  the  levers  for  burrs ,  bends ,  and cracks .

(3) Cleaning ,  Inspec t ion ,  and Repair . Inspect for enlarged mounting holes.

(a) Clean all metal parts with an approved ( d )  I n s p e c t  t h e  m e t a l  h o o d  f o r  d e n t s ,

cleaning solvent. Clean the belt with saddle soap or cracks, and holes. Inspect the bottom rim for out of

other approved leather cleaner. round.

(b) Inspect  the  bel t  for  cuts ,  cracks ,  and (e) R e m o v e  a l l  b u r r s  f r o m  t h e  p i n s  a n d

b r e a k s .  I n s p e c t  f o r  w o r n  m o u n t i n g  h o l e s  a n d levers .  Straighten any minor  bends .  Remove any

deterioration due to age. traces of rust and paint where necessary.
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(f) Straighten any minor dents or bends in
the metal hood. Seal any cuts or holes in the metal
hood  by  braz ing .  Smooth  out  the  brazed  port ion
and repaint where necessary.

(g) Replace all defective parts that cannot
be repaired.

(4) R e a s s e m b l y .

(a) Thread the belt (1, fig. 3-5 ) through the
lever (16) with the rough side of the belt next to the
hood. Loop the belt through the top of the lever.
Install the rivets (18) in the belt mounting holes.
Install the washers (19) on the rivet ends and peen
the ends.

(b) Posit ion the  lever  spr ing (15)  in  the
lever (16) and secure by installing a lever pin (14)

in the upper mounting hole in the lever.

(c) Aline the lower mounting holes with the
mounting stud on the lower part of the metal hood

(17)  and instal l  the  second pin  (14) .

(d) Install the second clamp assembly in the
same manner  as  descr ibed  above .

( 5 )  I n s t a l l a t i o n .  I n s t a l l  t h e  m e t a l  h o o d
assembly (2, fig. 2-6) on the base plate. Engage the
lower  part  o f  the  c lamping levers  (3 )  under  the
f lange on the  base  assembly  and snap the  upper

port ion  o f  the  c lamping levers  against  the  metal
hood, locking the two together.

c .  Base  Assembly .
(1 )  R e m o v a l .  R e m o v e  t h e  b a s e assembly

(para 3-1) .
(2) D i s a s s e m b l y .

(a) Remove  the  two  machine  screws  (10 ,
fig. 3-5) that secure each lock lever (9) and hook

(2) to the base assembly and remove the lock levers
and hooks .

(b) R e m o v e  t h e  t w o  m a c h i n e  s c r e w s  ( 3 )
that secure the hooks (2) to the lock levers (9) and
remove  the  hooks .

(c) Remove  the  lock  lever  s top  screws  (8 )
f rom the  base  (7 ) .

(d) Remove  the  des iccant  conta iner  (para
3 - 1 ) .

(e) R e m o v e  t h e  s i x  m a c h i n e  s c r e w s  ( 1 3 )
that secure the metal collar (12) and rubber washer

(11) to the base (7) and remove the collars.

(f) R e m o v e  t h e  f o u r  m a c h i n e  s c r e w s  ( 5 )
that secure the desiccant container plate (6) in the
bottom of  the  base  (7 )  and remove the  des iccant
container plate.

(3) C l e a n i n g ,  I n s p e c t i o n ,  a n d  R e p a i r .

(a) Clean all metal parts with an approved

cleaning solvent and dry thoroughly. Be sure that
all threaded surfaces are brushed free of any foreign
material. Wipe the rubber washer clean with a soft

c lo th .

(b) Inspect all threaded surfaces for worn
o r  d a m a g e d  t h r e a d s .  I n s p e c t  t h e  l e v e r s ,  l e v e r
springs, and washers for burrs and worn surfaces.
Inspect  the  base  for  cracks  and broken cast ing .
Inspect the metal collar for bends, breaks, and out
of round. Inspect the rubber washer to see if it is

damaged or hardened because of age or excessive
heat .

(c) Service the desiccant container (para 3-
1 5 ) .

(d) Remove all burrs from the base, studs,
levers, lever springs, and metal collar. Straighten

minor bends in the collar and washers. Replace all
defective parts.

(4) R e a s s e m b l y .

(a) Posit ion the  des iccant  container  p late
(6)  ( f ig .  3 -5)  in  the  bottom of  the  base  (7)  and

secure  with  the  four  machine  screws  (5 ) .
(b) P o s i t i o n  t h e  r u b b e r  w a s h e r  ( 1 1 )  a n d

collar (12) on the base (7) and secure with the six
machine  screws (13) .

(c) Instal l  the  desiccant  container  in  the
base  assembly.

(d) Install the lock lever stop screws (8) in
the  base  (7 ) .

(e) Position the hooks (2) in the lock levers

(9) and secure each with two machine screws (3).

(f) Posi t ion  the  hooks  (2 )  and lock  levers
( 9 )  o n  t h e  b a s e  ( 7 )  a n d  s e c u r e  e a c h  w i t h  t w o
machine  screws (10) .

(5) Instal lat ion .  Install the base assembly on
the theodolite and secure with the base clamps (2,
f ig .  3 -2) .

3-15.  Desiccant Container

a.  Removal  and Part ia l  Disassembly .
(1 )  Remove the  metal  hood and instrument

from the base  assembly  (para 3-1) .  Remove the

d e s i c c a n t  c o n t a i n e r  ( 5 ,  f i g .  2 - 3 )  f r o m  t h e  b a s e
assembly (4) .

(2 )  Remove  the  lower  container  (6 ,  f ig .  3 -6 )
from the upper container (1). Inspect the desiccant

( 5 )  t o  m a k e  s u r e  t h a t  i t  i s  i n  g o o d  c o n d i t i o n .
Discard  i f  de fect ive .  Remove the  inner  container
(4) from the upper container (1) and lift out the

window (3 )  and screen (2 ) .
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b .  C l e a n i n g  a n d  I n s p e c t i o n .  C l e a n  a l l  m e t a

parts with an approved cleaning solvent. Inspect
t h e  w i n d o w  a n d  s c r e e n  f o r  c r a c k s  a n d  b r e a k s .
Replace defective parts.

c .  Reassembly  and Instal lat ion .

(1) Reassembly .  Position the screen (2, fig. 3-
6) in the upper container (1). Position the window

(3) in the hole in the center of the screen (2). Install
the inner container (4) in the upper container

(2) I n s t a l l a t i o n .  I n s t a l l  t h e  d e s i c c a n t  c o n -
tainer  (5 ,  f ig .  2 -3)  in  the  base  assembly .

(3) Install the instrument and metal hood in
the base  assembly  (para 2-6) .

3-16.  Canvas Field Pack

The canvas field pack (fig. 3-4) should be cleaned
as  required  with  soap, water ,  and a  st i f f  brush.

Inspect  the  pack for  tears ,  miss ing buckles ,  or

straps .  Replace  an unserviceable  pack.

ME 6675-200-14/3-6

1 .  U p p e r  c o n t a i n e r 4 .  I n n e r  c o n t a i n e r

2 .  S c r e e n 5. Desiccant

3 .  W i n d o w 6 .  L o w e r  c o n t a i n e r

F i g u r e  3 - 6 .  D e s i c c a n t  c o n t a i n e r ,  e x p l o d e d  v i e w .

S e c t i o n  V I I .  E Y E P I E C E S

3-17.  General

The  eyep ieces u s e d  o n  t h e  t h e o d o l i t e  a r e  t h e

te lescope  and microscope  eyepieces ,  the  d iagonal
eyepieces, t h e  o p t i c a l  p l u m b  e y e p i e c e ,  a n d  t h e
sunglasses. The diagonal eyepieces screw directly
into the telescope and microscope eyepieces, and
the sunglasses are a push fit on both the telescope
eyepiece and the telescope diagonal eyepiece. The

diagonal  eyepieces a n d  p e r m i t  s i g h t i n g  u p  t o
25º  f rom the  zenith .

3 - 1 8 .  T e l e s c o p e ,  M i c r o s c o p e  a n d  O p t i c a l
Plumb Eyepieces

a .  R e m o v a l .

(1) Remove the telescope eyepiece (1, fig. 1-4)

b y  t u r n i n g  t h e  e y e p i e c e  i n  a
direct ion .

(2 )  Remove the  microscope
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c o u n t e r c l o c k w i s e

eyepiece  (3 )  in  a

similar  manner .

(3 )  Remove the  setscrew (12 ,  f ig .  1 -1)  that
s e c u r e s  t h e  o p t i c a l  p l u m b  e y e p i e c e  ( 5 )  i n  t h e
alidade. Remove the eyepiece (5) from the alidade
by turning in a counterclockwise direction.

b.  Cleaning  and Inspect ion .

(1) Clean the eyepiece lenses with a lint-free
cloth moistened with acetone or grain alchol. Dry
and polish with lens tissue.

(2) Inspect the lenses for scratches, chips, and
cracks, and etching. Inspect all threaded surfaces
for  worn  or  damaged threads .

(3 )  Report  a l l  de fects  to  f ie ld  maintenance .
c. Installation.

(1) lnstalI the microscope eyepiece (3, fig. 1-

4) by turning the eyepiece on the microscope tube
in a clockwise direction.



(2) Install the telescope eyepiece (1) on the 
telescope end assembly in a similar manner.

( 3 )  I n s t a l l  t h e  o p t i c a l  p l u m b  e y e p i e c e  i n
reverse order of removal.

3-19.  Diagonal Eyepieces

a .  R e m o v a l .  R e m o v e  t h e  d i a g o n a l  e y e p i e c e s

(para 2-29) .
b.  Cleaning  and Inspect ion .

(1) Clean the diagonal eyepieces with a lint-
free cloth moistened with acetone or grain alcohol.
Dry and polish with lens tissue.

( 2 )  I n s p e c t  t h e  e y e p i e c e  p r i s m s  f o r  c h i p s ,
cracks, scratches, or etching. Inspect the threads on
the eyepieces for excessive wear or damage.

( 3 )  R e p o r t a l l  d e f e c t s  t o  d i r e c t support
maintenance .

c .  Ins tal lat ion .  Instal l  the  d iagonal  eyepieces

(para.  2 -29) .

3-20.  Sunglasses

a. Removal. Remove the sunglasses (3, fig. 2-9)
by  pul l ing  d irect ly  outwards  f rom the  te lescope .
R e m o v a l  c a n  b e  a c c o m p l i s h e d  w i t h  l i t t l e  o r  n o
difficulty since the sunglasses are a push fit to the
instrument.

b. Cleaning and Inspection. Clean the sunglasses
with  a  l int - f ree  c loth  moistened with  acetone  or
grain  a lcohol .  Dry  and pol ish  with  lens  t issue .
Inspect the lenses for cracks or etching. Report all
defects to direct support maintenance.

c. Installation. Install the sunglasses (3, fig. 2-9)
by pushing the glasses onto the telescope eyepiece
of the diagonal telescope eyepiece. The sunglasses
are a push fit.

S e c t i o n  V I I I .  T R I B R A C H ,  F O O T  S C R E W ,  A N D  S T A R

P L A T E  A S S E M B L I E S

3-21.  General

The theodolite leveling base assembly consists of
the tribrach, foot screw and star plate assemblies.
The assemblies enable the operator to quickly and

accurately secure the theodolite to, and remove it
from, the tripod head. By using it, the operator can
quickly move the instrument from one station to
a n o t h e r  w h e n closing a  traverse , o r  m a k i n g
measurements where speed and extreme accuracy
are required.

3 - 2 2 .  T r i b r a c h ,  F o o t  S c r e w ,  a n d  S t a r  P l a t e
Assemblies

a.  Removal .  Push the  tr ibrach c lamp lever  (6 ,
f i g .  1 - 3 )  d o w n w a r d ,  a n d  t o  t h e  r i g h t  ( c o u n -
terclockwise direction). This removes the tapered
locking wedges from the tapered slots in three spike
feet of the theodolite. Grasp the theodolite by the

a l i d a d e  ( U - s t a n d a r d  a s s e m b l y )  a n d  l i f t  t h e
theodolite from the tribrach assembly (9, fig. 1-4).

b. Cleaning and Inspection. Brush all dust, dirt,

Wipe all surfaces clean with a soft, lint-free cloth
m o i s t e n e d  w i t h  a n  a p p r o v e d  c l e a n i n g  s o l v e n t .
T h o r o u g h l y  c l e a n  a l l  b e a r i n g  s u r f a c e s  t h a t  t h e
t a p e r e d  l o c k i n g  w e d g e s  r i d e  o n .  I n s p e c t  t h e
tribrach, star plate, and spring plate for cracks and
b r e a k s .  I n s p e c t t h e  f o o t  s c r e w s  f o r  s m o o t h
operation, yet requiring a moderate amount of force
b y  t h e  t h u m b  a n d  f i n g e r  t o  t u r n .  C o r r e c t  a n y
d e f i c i e n c i e s  o r  r e p o r t  t h e m  t o  d i r e c t  s u p p o r t
maintenance. Lubricate bearing surfaces sparingly
before  reassembl ing  (para  3-9) .

c. Installation. Be sure that the clamp lever (6,
fig. 1-3) is at the right end of the slot. Grasp the

theodol i te  by  the  a l idade U-standard.  Al ine  the
connector receptacle in the alidade receptacle (6,
fig. 2-1) with the recess in the upper edge of the
tribrach. Gently lower the theodolite into place in
the  tr ibrach.  Lock in  place  by  moving the  c lamp
lever (6, fig. 1-3) to the left end of the slot.

and foreign matter

3-23.  General

from the tribrach components.

S e c t i o n  I X .  M I R R O R  A S S E M B L I E S

3-24.  I l lumination Mirror Assembly

The rotatable illumination mirror assembly (6, fig. a .  R e m o v a l .  G r a s p t h e  i l l u m i n a t i o n  m i r r o r

1 - 2 )  i s  u s e d  t o  d i r e c t  a v a i l a b l e  l i g h t  i n t o  t h e assembly (6 ,  f ig .  1-2)  f irmly with the thumb and

i l luminating prisms w i t h i n  t h e  t h e o d o l i t e .  T h e two fingers and pull outward with a twisting motion

t i l table  co l l imation level  mirror  assembly  (1 )  i s to remove the assembly from the theodolite.

used by the operator to check the bubble position in b.  Cleaning  and Inspect ion .  C l e a n  t h e  m e t a l

the vertical circle level. parts with an approved cleaning solvent. Clean the
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mirror with a camel hair brush, if dusty, and with Rotate the assembly, inspecting for snug fit in the
the chamois, if foggy. Inspect the hinge action for instrument.
stiff or loose movement. Oil sparingly, if necessary, 3-25.  Coll imation Level  Mirror Assembly
and wipe off all excess oil. Inspect the lost, cracked,
or  broken mirror .  Inspect  the  metal  mount  for

The collimation level mirror assembly (1, fig. 1-2)

bends, cracks, and breaks. Report any deficiencies
d o e s  n o t  r e q u i r e  r e m o v a l  f o r  c l e a n i n g  a n d  i n -
spection. Clean the metal parts of the mirror with

to direct support maintenance. an approved cleaning solvent. Dry and polish the
c. Installation. Push the mirror assembly (6, fig.

1-2) firmly into its mounting on the instrument.
mirror with lens tissue or a soft cloth. Inspect the
mirror  for  cracks ,  breaks ,  and dents .  Report  a l l

defects to direct support maintenance.

S e c t i o n  X .  T R I P O D  A N D  T R I P O D  A C C E S S O R Y  C A S E

3-26.  General

The tr ipod  prov ided  with  the  theodol i te  has  ex -
tension legs and a tripod accessory case. The ac-
cessory case is made of leather and is mounted on
the tripod with wood screws. The tripod assembly
c o n s i s t s  o f  a  t r i a n g u l a r  m e t a l  p l a t e , w i t h  a

machined metal surface; three wooden legs of the

te lescope  type : a n  a c c e s s o r y  c a s e  c o n t a i n i n g  a
tr ipod wrench and plumb bob;  a  metal  cover  to
p r o t e c t  t h e m a c h i n e d  m e t a l  p l a t e ; a n d the

necessary  hardware ,  and accessory  supports .  The
theodolite is mounted on the tripod when the in-
strument  i s  be ing  used  for  surveying  work and
other precision measuring.

3 - 2 7 .  T r i p o d  A s s e m b l y

a.  Disassembly .
(1) Remove the tripod cover (14, fig. 3-7) by

unscrewing  the  br idge  screw (1 ) .
(2 )  Remove the  s ix  screws (9 )  holding the

t r i p o d  l e g  h o u s i n g  ( 1 0 )  t o  t h e  t r i p o d  l e g  ( 2 4 ) .
R e m o v e  t h e  s i x  s c r e w s  ( 8 ) .  R e m o v e  t h e  t h r e e
screws (18)  f rom the  tr ipod  c lamp screws (12) .

C A U T I O N
The three screws (18)  have left  hand
threads.

Figure  3 -7 .  Tr ipod  assembly ,  exp loded  v iew.
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K e y  t o  f i g u r e  3 - 7 :

1.

2 .

3 .

4.

5 .

6 .

7 .

8 .

9 .

1 0 .

1 1 .

1 2 .

1 3 .

14.

1 5 .

1 6 .

1 7 .

1 8 .

1 9 .

2 0 .

2 1 .

2 2 ,

2 3 .

2 4 .

2 5 .

2 6 .

2 7 .

2 8 .

2 9 .

3 0 .

3 1 .

3 2 .

3 3 .

3 4 .

3 5 .

S c r e w  ( 2  r q r )

W a s h e r  ( 2  r q r )

B e l t

S c r e w  ( 8  r q r )

A c c e s s o r y  c a s e

C o v e r  f i x i n g  p l a t e

B a t t e r y  b o x  b r a c k e t

S c r e w  ( 6  r q r )

S c r e w  ( 6  r q r )

T r i p o d  l e g  h o u s i n g

T a p e r  p i n  ( 3  r q r )

T r i p o d  c l a m p  s c r e w  ( 3  r q r )

H e a d

C o v e r

S c r e w

B r i d g e  s c r e w

B r i d g e

S c r e w  ( 3  r q r )

H e x  n u t  ( 3  r q r )

C l a m p  ( 3  r q r )

S c r e w  ( 6  r q r )

Stop plate  (3  rqr)

Stop plate  (3  rqr)

U p p e r  l e g  ( 6  r q r )

Screw (12 rqr)

G u i d e  ( 6  r q r )

L o w e r  l e g  ( 6  r q r )

S p r i n g  l o c k  ( 3  r q r )

C l a m p  ( 3  r q r )

P l a i n  c l a m p  s h o e  ( 3  r q r )

W i n g  s c r e w  ( 3  r q r )

C a p s c r e w  ( 3  r q r )

T r i p o d  s h o e

N u t

W e d g e

(3) Remove the three hex nuts (19) from the
tripod clamp screws (12). Remove the three clamps

(20) .  Remove the  tr ipod leg  assembly  from the
tr ipod head assembly .

NOTE
T h e  t h r e e  l e g  a s s e m b l i e s  a r e  i d e n t i c a l ,  w i t h  t h e

f o l l o w i n g  e x c e p t i o n s :  T h e  b a t t e r y  b o x  b r a c k e t  ( 7 )

i s  mounted  on  one  leg ;  the  accessory  case  (5 )  and

b e l t  ( 3 )  a r e  m o u n t e d  o n  a  s e c o n d  l e g ;  a n d  t h e

cover  f ix ing  p late  (6 )  i s  mounted  on  the  th ird  leg

(4 )  Remove the  two screws (21)  and remove
the two stop plates (22 and 23) from the lower leg

( 2 7 ) .  R e m o v e  t h e  l o w e r  l e g  a s s e m b l y  f r o m  t h e
upper leg assembly. Remove the two screws (4) and
lift the battery box bracket (7) from the upper legs

( 2 4 ) .

(5 )  Squeeze  the  two  upper  legs  (24)  toward
e a c h  o t h e r  a n d  s l i d e  t h e  c l a m p  a s s e m b l y  ( 2 8
through 31) from the legs. Remove the spring lock

(28)  f rom the  wing screw (31) .  Remove the  wing
screw (31) from the threaded clamp shoe. Remove
the plain clamp shoe (30). Remove the two rivets
and separate the threaded clamp shoe and clamp

( 2 9 ) .
(6 )  Remove  the  capscrew (32)  and nut  (34) .

Tap the tripod shoe (33) from the lower legs (27).
Remove the wedge (35) from the tripod shoe (33).

(7 )  Remove the  four  screws (4 )  and remove
the cover fixing plate (6) from the second leg.

(8 )  Remove the  two screws (4 )  and remove
the accessory case (5) from the third leg. Remove
the two screws (1) and remove the belt (3) from the
third leg. Remove the two washers (2) from the belt
( 3 ) .

(9) Remove the other two leg assemblies from
the head (13), and disassemble them as described
above .

(10)  Remove the  screw (5 )  and remove the
bridge (17) from the head (13). Insert a
screwdriver in the slot of the bridge (17) and pry

the slot open far enough to remove the bridge screw
(16)  f rom the  s lot .

(11) Tap the tripod clamp screws (12) from
the head (13) ,  be ing careful  not  to  damage the
threads .  Punch the  taper  p in  (11)  f rom the  un-
ders ide  o f  the  head  o f  the  screw (12) .

b.  Cleaning ,  Inspect ion ,  and Repair .
(1)  Clean al l  metal  parts  with an approved

cleaning solvent. Clean the wooden parts with a soft

c lo th  moistened with  water ,  and dry  thoroughly .
Clean the belt and accessory case with a suitable
leather cleaner.

(2) Inspect the tripod leg housings and cover
for  burrs ,  cracks ,  and wear .  Check the  head for
burrs ,  scratches ,  cracks ,  and breaks .  Inspect  the
bridge for bends, burrs, wear, and damage. Inspect
the clamps, shoes, cover fixing plate, and battery
box bracket for cracks, breaks, and wear. Inspect
the  be l t  and accessory  case  for  cuts ,  wear ,  and
d a m a g e d  s e a m s .  I n s p e c t  t h e  w o o d e n  l e g s  f o r
cracks, splits, wear, and warping. Smooth out all
burrs and minor scratches with a file. Straighten
minor dents and bends. Sew damaged seams on the

accessory  case . Varnish the  wooden legs ,  i f  the

protective coating is worn or damaged. Paint any

exposed  metal  sur faces w h e r e  t h e  m e t a l  s h o w s

because  o f  wear  or  damage .
(3) Replace all defective parts that cannot be

repaired .

c .  R e a s s e m b l y .

(1) Tap the taper pins (11, fig. 3-7) into the
hands of the tripod clamp screws (12). Drive the
tripod clamp screws (12) into position in the head
(13), being careful not to damage the threads.

(2)  Instal l  the  br idge  screw (16)  (knob end
down) in the slot of the bridge (17), and gently tap
the slot closed far enough to hold the bridge screw

(16) in place. Position the bridge (17) on the head
(13)  and instal l  screw (15) .

(3) Place the two lower legs (27) into the
tripod shoe (33) and tap the wedge (35) in place.
Instal l  capscrews (32)  and nut  (34) .  Insert  the
upper legs (24) into the tripod leg housing (10) and
secure with the two screws (8) and two screws (9).
Place  the  two guides  (26)  in  the  recesses  o f  the
upper legs (24) and secure with four screws (25).
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(4) Rivet the threaded clamp shoe to the
clamp (29) with two rivets. Insert the wing screw
(31) through the plain clamp shoe (30) and clamp
(29) and screw into the threaded clamp shoe. Place
spring lock (28) in groove on the wing screw (31)
and spring into place.

(5)  Sl ide  the  assembled c lamp (29)  over  the
lower ends of the upper legs (24) until it is over the
guides (26). Slide the lower legs (27) through the
clamp (29) and place stop plates (22 and 23) in the
recesses of the lower legs (27) and secure them with
two screws  (21) .

(6) Assemble the other two leg assemblies as

descr ibed  above .
NOTE

T h e  t h r e e  l e g  a s s e m b l i e s  a r e  i d e n t i c a l ,  w i t h  t h e

f o l l o w i n g  e x c e p t i o n s :  T h e  b a t t e r y  b o x  b r a c k e t  ( 7 )

i s  mounted  on  one  leg ;  the  accessory  case  (5 )  and

b e l t  ( 3 )  a r e  m o u n t e d  o n  a  s e c o n d  l e g ;  a n d  t h e

cover  f ix ing  p late  (6 )  i s  mounted  on  the  th ird  leg .

(7) Mount battery box bracket (7) and secure
with  two  screws  (4 )  on  one  leg .  Mount  the  ac -
cessory  case  (5 )  and insta l l  the  two screws (4 ) .

Mount belt (3) and install the two screws (1) and
washers (2) on second leg. Mount the cover fixing
plate (6) and install the two screws (4) on third leg.

(8 )  Lubr icate  the  three  tr ipod  c lamp screws
( 1 2 ) .  P l a c e  t h e  h e a d  ( 1 3 )  o n  t h e  t h r e e  t r i p o d
housings  (10)  and secure  i t  in  place  with three

c lamps (20)  and three  nuts  (19) .  Lock the  nuts
(19)  in  p lace  with  three  screws (18) .

C A U T I O N
The three screws (18)  have left  hand
threads.

(9) Adjust the three clamps (20) to hold each
leg extended with the tripod shoe (33), 2 to 3 feet
from the vertical.

(10)  Place  the  cover  (14)  on  the  head (13)
and insert  br idge  screw (16) .

3-28.  Tripod Accessory Case

Clean the  tr ipod accessory  case  with a  suitable
leather cleaner. Inspect the case for cuts, wear, and
damaged seams. Report all defects to direct support
maintenance .

S e c t i o n  X I .  P L U M B  B O B  A N D  T R I P O D  W R E N C H

3 - 2 9 .  P l u m b  B o b b.  Cleaning ,  Inspect ion ,  and Repair .  Clean al l

a.  Disassembly .  Pull the short cord (7, fig. 3-8) metal  parts  with  an approved c leaning  so lvent .

free from the end of the bayonet tube (1). Untie the Inspect  the  plumb bob,  bayonet  tube,  r ing,  and

knot in the end of the cord and pull the cord from slide for signs of wear, cracks, or breaks. Inspect

the bottom of the bayonet tube. Remove the cord the lugs on the bayonet tube for burrs. Inspect the

from the ring (3). Untie the knot, holding the slide cords for wear. Use new cords when reassembling

(4) to the long cord (5). Remove the slide and ring t h e  p l u m b  b o b  a s s e m b l y .  R e p l a c e  a l l  d e f e c t i v e

from the long cord. Pull the long cord from the slot parts that cannot be repaired.

in  the  s ide  o f  the  p lumb bob (6 ) .
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1 .  B a y o n e t  t u b e 5 .  L o n g  c o r d

2 .  T r i p o d  w r e n c h 6 .  P l u m b  b o b

3 .  R i n g 7 .  S h o r t  c o r d

4 .  S l i d e
F i g u r e  3 - 8 .  P l u m b  b o b  a n d  t r i p o d  w r e n c h ,  e x p l o d e d  v i e w .

long, and thread the free end through the hole in
the top of the plumb bob (6) and out 1 of the 2

notches in the side. Pull the cord out of the notch
and tie a knot in it. Pull on the free end of the long
cord (5) until the knot engages the chamber in the

top  o f  the  p lumb bob  (6 ) .

(2) Thread the free end of the long cord (5)
through one of the holes in the slide (4). Install the
ring (3) on the cord. Thread the cord back through

the second hole in the slide (4). Tie a knot in the
end of the cord on the underside of the slide.

(3) Thread one end of a short cord (7) through
the ring (3). Aline the ends of the cord and wrap
them together with a length of fine wire. Thread the
free end of the wire into the large end of the bayonet
tube (1) and out the hole in the top. Carefully pull
the wired free ends of the short cord (7) through the
hole in the top of the bayonet tube (1). Remove the
wire from the cord ends and tie a knot in the free
ends of the cord. When typing the knot in the short
cord, be sure the looped cord is short enough so the
ring hangs inside the barrel of the bayonet tube.

3 - 3 0 .  T r i p o d  W r e n c h

Remove the  tr ipod wrench (2 ,  f ig .  3 -8 )  f rom the

tripod accessory case (1, fig. 2-5). Clean the wrench
with an approved cleaning solvent. Make a visual
i n s p e c t i o n  o f  t h e  w r e n c h  f o r  e v i d e n c e  o f  w e a r ,

burrs, cracks, or breaks. Smooth out minor burrs.
Inspect to see if the wrench engages the bolts on the
tr ipod  head in  a  sat is factory  manner .  Replace  a
defective wrench. Install the wrench in the tripod
accessory  case  (1 ) .

c .  Reassembly .

(1) Take a piece of cord (5, fig. 3-8), 5 feet

S e c t i o n  X I I .  C O M P A S S  A S S E M B L Y

3-31.  General compass needle screw (2, fig. 3-9) and is secured in
The compass assembly is mounted on the top of the a locked position with the compass caging knob as
alidade and is held in place by the compass holder explained in paragraph 2-8. The compass housing
and leg, which rests on the alidade, adjacent to the may be  locked in  any pos i t ion  with  the  compass
c o l l i m a t i o n  l e v e l  m i r r o r  a s s e m b l y  ( 1 ,  f i g .  1 - 2 ) c lamp screw (para  2-9) .
m o u n t i n g  p o i n t .  T h e  c o m p a s s  r o t a t e s  o n  t h e
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1. Compass base

2 .  C o m p a s s  n e e d l e  s c r e w

3 .  S l e e v e

F i g u r e  3 - 9 .  C o m p a s s  n e e d l e  s c r e w ,  r e m o v a l  p o i n t s .

3-32. C o m p a s s  A s s e m b l y

a.  Removal .

(1) Remove two machine screws (4, fig. 3-2)
which secure  compass  holder  (2 ,  f ig .  1 -3)  to  the
alidade, and remove compass assembly (2, fig. 2-1)

from al idade .
(2) Lock the compass housing in place with the

compass  c lamp screw (1) .

( 3 )  S e c u r e  t h e  c o m p a s s  c i r c l e  i n  p l a c e  b y
re leas ing  the  compass  caging  knob (para  2-8) .

(4) Remove compass needle screw (2, fig. 3-9)
from sleeve (3) in the bottom of compass base (1)
by turning it in a counterclockwise direction.

( 5 )  R e m o v e  t h e  t w o  m a c h i n e  s c r e w s  t h a t
s e c u r e  t h e  e y e p i e c e t o  t h e  c o m p a s s  h o u s i n g .
Remove  the  eyep iece .

b. Cleaning, Inspection, and Repair. Clean al l
exterior parts of the compass with a cloth moistened
w i t h  a n  a p p r o v e d  c l e a n i n g  s o l v e n t .  C l e a n  t h e
eyepiece lens with a camel hair brush (5, fig. 2-7)
and lens  t issue. I n s p e c t  t h e  c o m p a s s  h o u s i n g ,
ho lder ,  c lamp screw, caging knob,  and eyepiece

h o u s i n g  f o r  b e n d s ,  b r e a k s ,  a n d  w o r n  o r  b a d l y
damaged threads .  Replace  a  badly  worn compass
needle  screw.  Report  a l l  o ther  de fec ts  to  d i rec t
support  maintenance .

c. Installation.

(1 )  Insta l l  the  eyepiece  in  reverse  order  o f
removal .

(2) Install compass needle screw (2, fig. 3-9) in
sleeve (3) located in the bottom of the compass base
(1). Secure the screw by turning it in a clockwise

direct ion .

(3) Release the compass circle by tightening
the  compass  caging  knob (para  2-8) .

( 4 )  R e l e a s e  t h e  c o m p a s s  h o u s i n g  f r o m  t h e
locked position with the clamp screw (1, fig. 2-1).

( 5 )  A l i n e  t h e  c o m p a s s  a s s e m b l y  a n d  t h e
compass holder on the alidade and secure with the
two machine  screws (4 ,  f ig .  3 -2 ) .

S e c t i o n  X I I I .  C I R C U L A R  A N D  P L A T E  L E V E L S

3-33.  General

The circular level, located on the tribrach, is used to

br ing  the  theodol i te  into  rough leve l  dur ing  in -
stal lat ion.  The plate  level ,  located in  the  lower
center  o f  the  a l idade ,  i s  used for  more  accurate
leveling during installation.

S e c t i o n  X I V .  A L l D A D E  A N D  O P T I C A L  P L U M B  A S S E M B L Y

3-35.  General

The a l idade  i s  the  upper  part  o f  the  theodol i te ,
including the telescope and microscope assemblies,
and the vertical circle assembly. The optical plumb
assembly is mounted through the lower part of the
al idade, a n d  e x t e n d s  d o w n w a r d  t h r o u g h  t h e

horizontal circle and inner base housing assembly.

3-36.  Alidade

C a r e f u l l y  c l e a n  t h e  a l i d a d e ,  e x c e p t  t h e  l e n s
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3-34. Circular and Plate Levels

Clean the circular level (8, fig. 1-1) and plate level
(6 ,  f ig .  2 -3)  with a  c loth moistened with an ap-

p r o v e d  c l e a n i n g  s o l v e n t .  I n s p e c t  t h e  v i a l s  f o r
cracks, etchings, and an old (jump) bubble. Inspect
the vial cover for cracks, splits, scratches, and wear.
Report all defects to direct support maintenance.

assembly,  with a  soft  c loth moistened in  an ap-
proved c leaning  so lvent .  Dry  and po l ish  with  a
clean, soft, dry cloth. Be sure not to get any of the
solvent  on the  lens  assembly .  Brush any dust  or
loose dirt from the alidade with a camel hair brush

(5, fig. 2-7). Inspect the alidade for bends, dents,
cracks, and missing or damaged hardware. Report
all defects to direct support maintenance.



3-37.  Optical  Plumb Assembly moistened with acetone or grain alcohol. Dry and
Clean the optical plumb eyepiece (5, fig. 1-1) with a polish with lens tissue. Visually inspect the optical
sof t  c loth  moistened with  an approved c leaning plumb device  for  proper  funct ioning .  Report  a l l
s o l v e n t .  C l e a n  t h e  e y e p i e c e  l e n s  w i t h  a  c l o t h defects to direct support maintenance.

S e c t i o n  X V .  H A N D  L A M P ,  P L U G - I N  L A M P ,  A N D

B A T T E R Y  B O X  A S S E M B L I E S

3-38.  General

T h e  h a n d  l a m p ,  p l u g - i n  l a m p ,  a n d  b a t t e r y  b o x

assemblies compose the illumination system for the
theodol i te .  The hand lamp and plug- in  lamp are
normally packed and transported in the battery box
assembly.

3 - 3 9 .  H a n d  L a m p  A s s e m b l y

Clean the hand lamp assembly (6, fig. 2-10) with a
cloth moistened with an approved cleaning solvent.
Wipe the cables clean with a soft cloth. Inspect the

tube for defects, cracks, and breaks. Inspect the

hook ratchet for bends and damage. Plug the hand
lamp terminal into the battery box (para 2-28) and

inspect the lamp. If the lamp is defective, unscrew

the shade cover (7) from the end of the light, and
replace  the  lamp with a  new lamp (4)  f rom the
battery box (3).  Report all other defects to direct
support maintenance.

3 - 4 0 .  P l u g - I n  L a m p  A s s e m b l y

Clean the plug-in lamp housing with a soft cloth
m o i s t e n e d  w i t h  a n  a p p r o v e d  c l e a n i n g  s o l v e n t .
Clean the cable with a soft cloth. Clean the lamp

window with  a  c loth  moistened with  acetone  or
grain  a lcohol .  Dry  and pol ish  with  lens  t issue .
Inspect the lamp housing for cracks or breaks. Plug

the lamp into the battery box and inspect the lamp.
If the lamp is defective, unscrew the lamp holder
from the lamp housing and replace the lamp with a
new one  f rom the  battery  box .  Report  a l l  o ther
defects to direct support maintenance.

3-41.  Battery Box Assembly

Clean all battery box (3, fig. 2-10) metal parts with
an approved cleaning solvent. Clean any corrosion
from the terminals, batteries, and contacts. Brush
a l l  t h r e a d e d  s u r f a c e s  f r e e  o f  d i r t  a n d  f o r e i g n
mater ia l .  Wipe  dirt  and fore ign matter  from the
cables , t r u n k s ,  r h e o s t a t ,  s p r i n g s ,  a n d  w a s h e r s .
I n s p e c t  t h e  c a b l e s  f o r  c r a c k e d  o r  d a m a g e d  i n -
sulat ion ,  broken wires ,  and defect ive  terminals .
Inspect  the  reheostat  for  proper  operat ion  and
serviceability. Inspect the box for dents and breaks.
Replace  defect ive  spare  lamps.  Report  a l l  o ther
defects to direct support maintenance.

S e c t i o n  X V I .  A C C E S S O R Y  C A S E  A N D  A C C E S S O R I E S

3 - 4 2 .  G e n e r a l solvent. B r u s h  t h e  a c c e s s o r y  c a s e  w i t h  a  s t i f f

The accessory case (1, fig. 2-7) provided with this bristled brush. Clean the zipper teeth thoroughly.

theodolite is a canvas case containing the diagonal W i p e  t h e  d i r t  a n d  f o r e i g n  m a t t e r  f r o m  t h e

e y e p i e c e  ( 1 0 ) , sunglasses (12), lubricant (14), publications case, theodolite cover, and camel hair

theodolite cover (2), chamois skin (3), publications brush handle with a soft cloth moistened in water

case, adjusting pins (4), screwdrivers (8), compass and dry  thoroughly .  Inspect  the  accessory  case ,

(7) ,  and camel  hair  brush (5) . theodol i te  cover ,  and publ i cat ions  case  for  cuts ,

3-43.  Accessory Case and Accessories
tears ,  and damaged seams.  Replace  a l l  defect ive
items.

Clean al l  metal  parts  with an approved c leaning
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C H A P T E R  4

D I R E C T  S U P P O R T  A N D  G E N E R A L  S U P P O R T

M A I N T E N A N C E  I N S T R U C T I O N S

S e c t i o n  I .  R E P A I R  P A R T S ,  S P E C I A L  T O O L S  A N D  E Q U I P M E N T

4-1 .  Special  Tools  and Equipment 4-2.  Repair Parts

The special tools or equipment required for direct R e p a i r  p a r t s  r e q u i r e d  f o r  d i r e c t  s u p p o r t  a n d

and general maintenance of the theodolite are the genera l support maintenance a r e  l i s t e d  a n d

same maintenance  repair  parts  and spec ia l  too ls i l l u s t r a t e d  i n  T M  5 - 6 6 7 5 - 2 0 0 - 2 5 P .

used by  organizat ional  maintenance  (para  3-6) .

S e c t i o n  I I .  T R O U B L E S H O O T I N G

4-3.  General

a. T h i s  s e c t i o n  c o n t a i n s  t r o u b l e s h o o t i n g in-
formation for locating and correcting most of the
o p e r a t i n g  t r o u b l e s  w h i c h  m a y  d e v e l o p  i n  t h e
t h e o d o l i t e .  E a c h  m a l f u n c t i o n  f o r  a n  i n d i v i d u a l
component, unit, or system is followed by a list of
tests or inspections which will help you to deter-
mine the probable causes and corrective actions to
take .  You should  per form the  tests  /  inspect ions

and corrective actions in the order listed.
b. This manual cannot list all malfunctions that

m a y occur , n o r  a l l  t e s t s  o r  i n s p e c t i o n s  a n d

corrective actions. If a malfunction is not listed or is
not  corrected  by  l i s ted  correct ive  act ions ,  not i fy
your supervisor.

4-4 .  Troubleshooting

Refer to table 4-1. This table prov ides
troubleshoot ing i n s t r u c t i o n s  a t  t h e  d i r e c t  a n d
general maintenance levels.

NOTE
B e f o r e  y o u  u s e  t h i s  t a b l e ,  b e  s u r e  y o u  h a v e  p e r -

f o r m e d  a l l  a p p l i c a b l e  o p e r a t i n g  c h e c k s .

T a b l e  4-1 .  T r o u b l e s h o o t i n g — D i r e c t  S u p p o r t  a n d  G e n e r a l  S u p p o r t

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

L E V E L  B U B B L E

1 .  C I R C U L A R  L E V E L  B U B B L E  D O E S  N O T  S T A Y  I N  C E N T E R .

S t e p  1 .  C h e c k  t o  s e e  i f  l e v e l  b u b b l e  j u m p s .

R e p l a c e  t h e  l e v e l  ( p a r a  4 - 7 ) .

2 .  C O L L I M A T I O N  L E V E L  B U B B L E  D O E S  N O T  S T A Y  I N  C E N T E R .

Step 1. Check to see if collimation level is loose.

A d j u s t  a n d  t i g h t e n  t h e  s c r e w s  ( p a r a  4 - 5 ) .

3 .  P L A T E  L E V E L  B U B B L E  D O E S  N O T  S T A Y  I N  C E N T E R .

S t e p  1 .  C h e c k  t o  s e e  i f  l e v e l  b u b b l e  j u m p s .

T i g h t e n  t h e  p l a t e  l e v e l  s c r e w s  ( p a r a  4 - 6 ) .

I L L U M I N A T I O N  S Y S T E M

1 .  B A T T E R I E S  W I L L  N O T  H O L D  C H A R G E .

S t e p  1 .  I n s p e c t  c a b l e s  f o r  c r a c k e d  o r  d a m a g e d  i n s u l a t i o n .

T a p e  c r a c k e d  i n s u l a t i o n  ( p a r a  4 - 1 0 ) .

2 .  H A N D  L A M P  D I M  O R  U N S T E A D Y .

S t e p  1 .  C h e c k  f o r  c o r r o d e d  c o n t a c t s  a n d  b r o k e n  t e r m i n a l s .

C l e a n  o r  r e p l a c e  t e r m i n a l s  a n d  c o n t a c t s  ( p a r a  4 - 1 1 ) .
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Section III. GENERAL MAINTENANCE

4-5. Vertical Collimation Level

a .  R e m o v a l .
(1) Remove the two machine screws (3, fig. 1-

2) which secure the collimation level cover (2) on
the alidade. Remove the level cover.

(2) Remove the three machine screws (2, fig.
4 -1 )  which  secure  the  vert i ca l  co l l imat ion  leve l
assembly  to  the  vert ica l  co l l imat ion housing (3 ) .
Remove the  co l l imat ion leve l  assembly  (1 ) .

b.  Instal lat ion .  Instal l  the  level  assembly  in
reverse order of removal.

c .  Adjustment .
(1) Loosen the three machine screws (2, fig. 4-

1) slightly.

(2 )  Level  the  theodol i te  (para  2 -26) .

(3) Set the telescope in a horizontal position.
(4) Set the vertical circle at 1,600 mils with

the vertical collimation slow motion screw.
(5)  Turn the  adjust ing screw (11)  unt i l  the

movable end of the level beam (13, fig. 4-2) is at the
center of its travel in the level housing (5).

1.

2 .

3 .

4 .

5 .

6 .

V e r t i c a l  c o l l i m a t i o n  l e v e l  a s s e m b l y 7 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r )

S c r e w ,  m a c h i n e  ( s p e c )  ( 3  r q r ) 8 .  S c r e w ,  h o l d i n g  ( s p e c )  ( 2  r q r )

V e r t i c a l  c o l l i m a t i o n  h o u s i n g 9 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r )

S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r ) 1 0 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 4  r q r )

S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r ) 11 .  Screw,  ad just ing  (spec )

S c r e w ,  m a c h i n e  ( s p e c )  ( 4  r q r ) 1 2 .  S c r e w ,  m a c h i n e  ( s p e c )

Figure  4 -1 .  Ver t i ca l  co l l imat ion  l eve l ,  ver t i ca l  co l l imat ion  l ever  and

i l luminat ion  l ens  assembl ies ,  r emoval  po ints .
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ME 6675 -200-14/4-2

1.  Screw,  machine  ( spec )  (4rqr )

2 .  P l a t e

3 .  R i g h t  s i d e  p r i s m

4 .  M e t a l  p r i s m

5.  Level  housing

6.  Level  housing

7 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 6  r q r )

8.  Washer

9. Screw, adjusting (spec)

10. Helical compression spring

1 1 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r )

12. Relfector (window)

1 3 .  L e v e l  b e a m

1 4 .  S c r e w ,  m a c h i n e  ( s p e c )

15.  Setscrew

1 6 .  P i n

1 7 .  C o v e r

18.  Setscrew

1 9 .  L e f t  s i d e  p r i s m

F i g u r e  4 - 2 .  C o l l i m a t i o n  l e v e l  a s s e m b l y ,  e x p l o d e d  v i e w .

( 6 )  S h i f t  t h e  v e r t i c a l  c o l l i m a t i o n  l e v e l

assembly (1 ,  f ig .  4-1)  s l ightly  by hand unti l  the
collimation level bubble is approximately centered.

( 7 )  T i g h t e n  t h e  t h r e e  m a c h i n e  s c r e w s  ( 2 )
moderate ly .

(8 )  Center  the  leve l  bubble  accurate ly  with
the  adjust ing  screw (11) .

( 9 )  R e p l a c e t h e  v e r t i c a l  c o l l i m a t i o n  l e v e l

4-6.  Plate Level
a .  R e m o v a l .

( 1 )  R e m o v e  t h e  f o u r  p l a t e  l e v e l  m o u n t i n g
screws (5 ,  f ig .  1 -3 )  that  secure  the  p late  leve l

bearing to the right side of the alidade.
(2) Pull out the plate level assembly from the

right side of the alidade.
b.  Cleaning  and Inspect ion .

cover .
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(1)  Clean al l  metal  parts  with an approved
cleaning solvent. Clean glass level with soft cloth or
tissue.

( 2 )  R e m o v e  a l l  b u r r e d  e d g e s  w i t h  a  s w i s s
pattern file. Paint all surfaces where the paint is
worn  away or  ch ipped .

c .  Ins tal lat ion .  Install  in reverse o r d e r  o f
removal .

4-7. Circular Level

a. Removal. Remove  the  three  machine  screws
that secure the circular level (8, fig. 1-1) to the
tr ibrach (9 ,  f ig .  1 -4) .

C A U T I O N
B e  s u r e  t o  h o l d  t h e  c i r c u l a r  l e v e l
assembly s e c u r e l y  i n place while
removing the three machine screws to
prevent possible breakage.

b.  Cleaning  and Inspect ion .
(1)  Clean al l  metal  parts  with an approved

cleaning solvent. Clean glass level with soft cloth or
tissue.

( 2 )  R e m o v e  a l l  b u r r e d  e d g e s  w i t h  a  s w i s s
pattern file. Paint all surfaces where the paint is
worn  away or  ch ipped .

c .  Ins tal lat ion .  Install  in reverse o r d e r  o f
removal .

4-8 .  I l lumination Mirror Assembly

a.  Removal .  R e m o v e  t h e  i l l u m i n a t i o n  m i r r o r
assembly  (6 ,  f ig .  1 -2)  f rom the le f t  s ide  support
cover  as  out l ined in  paragraph 3-24 .

b .  D i s a s s e m b l y

(1 )  Remove the  threaded retaining bushing
( 8 ,  f i g .  4 - 3 )  f r o m  t h e  t h r e a d e d  s l e e v e  ( 1 5 )  b y

turning  the  bushing  in  a  counterc lockwise  d irec -
tion.

(2 )  Remove the  retaining c l ip  (9 )  f rom the
s leeve  (15) .

( 3 )  R e m o v e  t h e  m a c h i n e  s c r e w  ( 1 2 )  w h i c h
adjusts the tension on the mirror axis pin (11).
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1. Setscrew (2rqr)

2 .  K n o b

3 .  S t o p

4 .  S c r e w ,  m a c h i n e  ( 2  r q r )

5. Screw (3 rqr)

6 .  C o v e r

7 .  M i r r o r  s h a f t

8. Threaded bushing

9 .  R e t a i n i n g  c l i p

10. Setscrew

1 1 .  P i n

12. Screw, machine

13 .  Mirror  hous ing

14.  Mirror

15. Sleeve

16. Collimation level cover

17. Upper window

18. Screw, machine (2 rqr)

19. Side window

20.  Co l l imat ion  leve l  mirror  cover

2 1 .  S c r e w ,  m a c h i n e  ( 2  r q r )

22. Mirror

2 3 .  M i r r o r  a x i s

2 4 .  S c r e w ,  m a c h i n e  ( 2  r q r )

2 5 .  S t o p  s c r e w

2 6 .  N u t

27.  Setscrew

2 8 .  B e a r i n g

2 9 .  S c r e w

Figure  4 -3 .  Col l imat ion  l eve l  mirror  and l eve l  cover ,  i l luminat ion  mirror ,  and

re t i c l e  mirror  assembl i es ,  exp loded  v i ew. 4-5



(4) Remove the setscrew (10) that secures the
axis  p in  (11)  in  the  mirror  housing (13) .

( 5 )  R e m o v e  t h e  p i n  ( 1 1 )  f r o m  t h e  m i r r o r
h o u s i n g  ( 1 3 ) .

( 6 )  R e m o v e  t h e  m i r r o r  h o u s i n g  ( 1 3 )  a n d
mirror  (14) .

NOTE
The  mirror  i s  cemented  in  the  mirror  hous ing  and

cannot  be  removed  unless  the  cement  i s  care fu l ly

s o f t e n e d  w i t h  a l c o h o l .

c .  Cleaning ,  Inspec t ion ,  and Repair .
(1)  Clean al l  metal  parts  with an approved

cleaning solvent.

(2) Clean the mirror by breathing on it and
polishing with a chamois skin, lens tissue, or soft

cloth.
(3) Inspect the mirror for cracks, breaks, and

l o o s e  b a c k i n g .  I n s p e c t  t h e  m i r r o r  h o u s i n g  a n d

sleeve for bends, cracks, and scored bearing sur-
faces.

( 4 )  I n s p e c t  t h e  p i n f o r  w e a r  a n d  s c o r e d

surface. Remove burred edges with a swiss pattern.
file and smooth out minor dents.

( 5 )  I f  t h e  m i r r o r  i s  d a m a g e d ,  r e p l a c e  i t .
Cement  i t  in  p lace  in  the  mirror  housing  with

shellac. Allow it to dry thoroughly after carefully
wiping off any excess shellac.

d .  R e a s s e m b y .
(1) Position the mirror housing (13, fig. 4-3)

in the sleeve (15) and install the axis pin (11) in the
assembly.

(2) Install the setscrew (10) to secure the pin
( 1 1 ) .

(3) Install the machine screw (12) in the
mirror housing (13) and adjust the tension on the
axis pin (11) .

(4) Install the retaining clip (9) in the sleeve
( 1 5 ) .

(5) Install the threaded retaining bushing (8)
on the threaded sleeve (15) by turning in a clock-
wise direction.

e. Installation. Instal l  the i l lumination mirror
assembly on the theodolite as outlined in paragraph
3 - 2 4 .

S e c t i o n  I V .  I L L U M I N A T I O N  S Y S T E M

4-9.  General

The i l lumination system is  used to  make night
reading of the plate and collimation levels and to
illuminate the horizontal and vertical circles. The
hand lamp is used to illuminate the circular level
a n d  t o  p r o v i d e  g e n e r a l  i l l u m i n a t i o n  f o r  t h e
nighttime operation of the theodolite.

C A U T I O N
D o  n o t  u s e  t h e  h a n d  l a m p  i n  c l o s e

proximity to the compass.

4-10 .  Battery Box Assembly

a.  Disassembly .

( 1 )  R e m o v e  t h e  s c r e w  ( 1 1 ,  f i g .  4 - 4 )  a n d
disconnect the two contacts (10). Remove the two
nuts (5) and washers (4) and lift the contact springs

(3), contact (2), and insulation (1) from the studs

holding washer (37) and separate the rheostat (9)
from the battery box (33). Unsolder the cable (8)
from the rheostat (9).  Remove the two screws (31)
and lift out the trunk (30).

(3) Remove the screw (11) and lift the contact
(10) from the battery contact (22). Remove the two
screws (13) and lift the two sockets (14) from the
battery box. Remove the four setscrews (15) and
separate the cables (8 and 12) from the sockets.
Bend down the wire clips and lift the cables (8 and

12)  f rom the  battery  box  (33) .

(4) Remove the two screws (31) and lift the
trunk (23) part way from the battery box. Remove
the screw (26) releasing the spring (25) from the
trunk. Remove the three screws (21) and separate
the battery contact (22) from the trunk.

ins ide  the  battery  box  (33) .

(2 )  Remove  the  taper  p in  (36)
(34)  f rom the  rheostat  knob (35) .

a n d  s e t s c r e w
R e m o v e  t h e
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1. Insulation

2. Contact

3 .  C o n t a c t  s p r i n g  ( 2  r q r )

4 .  W a s h e r  ( 2  r q r )

5 .  N u t  ( 2  r q r )

6. Battery

7. Separator washer

8 .  C a b l e

9. Rheostat

1 0 .  C o n t a c t  ( 3  r q r )

1 1 .  S c r e w  ( 2  r q r )

12. Cable

1 3 .  S c r e w  ( 2  r q r )

1 4 .  S o c k e t  ( 2  r q r )

1 5 .  S e t s c r e w  ( 4  r q r )

16. Dummy battery

1 7 .  N u t

1 8 .  B o d y

1 9 .  S t u d

F i g u r e  4 - 4 .  B a t t e r y  b o x ,  e x p l o d e d  v i e w .

(5) Remove the nut (32) and remove the knob
(27), slide lever (28), link contact (24), and spring
(25) .  Remove  the  spr ing  f rom the  l ink  contact .

(6) Remove the separator washer (7) from the
battery box.

b.  Cleaning ,  Inspect ion ,  and Repair .

(1)  Clean al l  metal  parts  with an approved
c leaning  so lvent .  Remove  a l l  corros ion  f rom ter -
minals and contacts. Wipe dirt and foreign matter

2 0 .  N u t

2 1 .  S c r e w  ( 3  r q r )

22. Battery contact

2 3 .  T r u n k

2 4 .  L i n k  c o n t a c t

25.  Spring

2 6 .  S c r e w

2 7 .  K n o b

2 8 .  S l i d e  l e v e r

2 9 .  L a m p  ( 5  r q r )

30. Trunk

3 1 .  S c r e w  ( 4  r q r )

3 2 .  N u t

3 3 .  B a t t e r y  b o x

34. Setscrew

3 5 .  R h e o s t a t  k n o b

3 6 .  T a p e r  p i n

37.  Holding  washer

f rom the  cables ,  trunks,  rheostat ,  spr ings ,  and
washers .  Clean the  battery  box  with  a  so f t  rag
moistened with  c leaning  so lvent  and wipe  dry .

(2) Inspect the cables for cracked, swollen, or
damaged insulat ion,  broken wires ,  and defect ive
terminals .  Inspect  the  spr ings  for  bends ,  breaks ,

and fatigue. Inspect the trunks for splits, cracks,
and other damage. Inspect the sockets for cracks
and damage.  Inspect  the  washers  for  cracks  and
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wear. Inspect the contacts and slide lever for burrs,

bends, and wear. Inspect the battery box for bends,
cracks ,  and defect ive  c lamps .  Inspect  the  screws
and pins  for  burrs  and damaged threads .

(3) Tape cracked insulation on cables. Stretch
slightly fatigued springs to provide better holding
tension. Smooth out all burred surfaces with a fine
file. Straighten minor bends. Paint all worn sur-
f a c e s  w h e r e  t h e  m e t a l  i s  e x p o s e d .  R e p l a c e  a l l
defective parts that cannot be repaired.

c .  Reassembly .

(1) Slide the shaft of the rheostat (9, fig. 4-4)
through the mounting hole in the side of the battery
box (33). Install the holding washer (37). Turn the
shaft of the rheostat counterclockwise as far as it
wi l l  go .  Pos i t ion the  rheostat  knob (35)  on the
shaft, alining the slot in the knob with the black line

on the end of the battery box (33). Aline the hole in
the shaft with the hole in the rheostat knob and
install the taper pin (36). Install the setscrew (34).

( 2 )  P o s i t i o n  t h e  c a b l e s  ( 8  a n d  1 2 )  i n  t h e
battery box (33) and install the two clamps. Solder
the cable (8) to the rheostat (9).

(3)  Assemble  the insulat ion (1)  and contact

(2) on the studs in the battery box. Position the two
contact springs (3) and secure with the two washers
(4)  and nuts  (5) .

(4) Position the contact (10), on the lead from
the rheostat (9) and cable (12), on the contact (2)

and install the screw (11). Position the ends of the
two cables (8 and 12) and the connector cable in
t h e  t w o  s o c k e t s  ( 1 4 )  a n d  s e c u r e  w i t h  t h e  f o u r
setscrews (15).

(5) Position the two sockets (14) in the battery
box (33) and secure with the two screws (13). Hook
up the spring (25) to the link contact (24) Position
the slide lever (28) and connect the link contact to
the  s l ide  lever  with  the  knob (27)  and nut  (32) .
Install the battery contact (22) on the trunk (23)

using the three screws (21).

(6) Install the connector cable to the battery

contact (22) with the screw (11). Install the screw

(26) in the trunk (23) and connect the spring (25).
Position the trunk (23) in the battery box (33) and
secure with the two screws (31).

(7) Position the trunk (30) in the battery box
and secure  with the  two screws (31) .  Instal l  the
separator  washer  (7 )  in  the  battery  box  (33) .

4-11 .  Hand Lamp and Cable  Assembly

a.  Disassembly .

(1) Remove the shade tube (20, fig. 4-5) from
the body tube (24). Remove the screw (23) which
holds  the  lamp insulat ion (15)  and hook ratchet

(13) to the body tube.
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1 .  C a b l e 17.  Insulat ion tube

2 .

3 .

4 .

5 .

6 .

7 .

8 .

9 .

1 0 .

1 1 .

1 2 .

1 3 .

1 4 .

1 5 .

1 6 .

C o n n e c t o r  p l u g  ( 3  r q r )

S c r e w  ( s p e c )

S p r i n g

C o n t a c t  s p r i n g

S c r e w  ( s p e c )

N u t  ( 3  r q r )

H o u s i n g  ( 6  r q r )

S c r e w  ( s p e c )  ( 6  r q r )

P r o n g  ( 6  r q r )

S c r e w  ( s p e c )  ( 3  r q r )

Connector  cable

H o o k  r a t c h e t

S e t s c r e w  ( s p e c )  ( 2  r q r )

L a m p  i n s u l a t i o n

L a m p  h o u s i n g

1 8 .  L a m p  c o n t a c t

1 9 .  L a m p

2 0 .  S h a d e  t u b e

21. Insulation washer

2 2 .  N u t  ( s p e c )

2 3 .  S c r e w  ( s p e c )

2 4 .  B o d y  t u b e

2 5 .  S w i t c h  l e v e r

26. Contact terminal sleeve

2 7 .  P i n

28.  Switch  insulat ion

2 9 .  I n s u l a t o r  t u b e

3 0 .  C o n t a c t  s l e e v e

3 1 .  C o v e r .

F i g u r e  4 - 5 .  H a n d  l a m p  a n d  c a b l e  a s s e m b l y ,  e x p l o d e d  v i e w .

( 2 )  R e m o v e  t h e  s c r e w  ( 3 )  w h i c h  h o l d s  t h e

switch insulation (28) in place from the body tube
(24). Unscrew the cover (31), keeping track of the
number of turns required to disengage it from the

body  tube .

(3) Use a narrow screwdriver to press
downward and backward on the switch lever (25)
until the switch lever is inside the body tube (24).
Reverse the direction of travel of the switch lever

and switch insulation (28) carrying the lever, and
push the lamp insulation (15) and switch insulation
alternately forward far enough to remove the hook
ratchet (13) from the body tube (24). Reverse the
travel of the lamp insulation (15) and switch in-
sulation (28) and remove them from the rear end of
the  body  tube .

NOTE
T h e  t w o  i n s u l a t i o n s  a r e  r e m o v e d  b y  p u s h i n g  f i r s t

one  and  then  the  o ther ,  progress ive ly ,  toward  and

then out of the cover end of the body tube.

( 4 )  R e m o v e  t h e  n u t  ( 2 2 )  a n d  i n s u l a t i o n
washer  (21)  f rom the  lamp contact  (18) .  Remove

t h e  t w o  s e t s c r e w s  ( 1 4 )  a n d  r e m o v e  t h e  l a m p
housing (16) from the lamp insulation (15).

Remove the contact (18) and insulation tube (17)
from the lamp housing (16). Remove the lamp (19)
from the  lamp housing .

( 5 )  R e m o v e  t h e  s c r e w  ( 6 )  a n d  l i f t  o f f  t h e
tension spring (4) and contact spring (5). Remove
the insulator tube (29) and contact sleeve (30) from
the switch insulat ion (28) .

(6 )  Drive  the  p in  (27)  out  o f  the  switch  in-
sulat ion  (28)  and remove  the  switch  lever  (25) .

(7 )  Remove the  connector  p lug  (2 )  fo l lowing
the instructions given in paragraph 2-30.

( 8 )  U n s o l d e r  t h e  c o n t a c t  s l e e v e  ( 3 0 )  a n d
contact  terminal  s leeve  (26)  f rom the  cable  (1 ) .
Remove  the  cable  (1 )  f rom the  switch  insulat ion
(28) .  Remove  the  cover  (31)  f rom the  cable  (1 ) .
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( 9 )  R e m o v e  t h e  n u t  ( 7 )  a n d  w i t h d r a w  t h e

screw (11) from the housing (8). Remove the two
pieces of housing.

(10) Remove the two screws (9) and separate

the connector cable (12) from the two prongs (10).
(11)  Disassemble  the  other  connector  in  the

same manner  as  descr ibed  above .

b.  Cleaning ,  Inspect ion ,  and Repair .
(1)  Clean al l  metal  parts  with an approved

cleaning solvent. Wipe the cable clean with a soft
cloth. Clean the corrosion from the terminals and
contacts. Brush all threaded surfaces free of dirt
and all foreign material.

(2) Inspect the tubes and housings for dents,
cracks, and breaks. Inspect all insulation for wear
a n d  d a m a g e .  I n s p e c t  a l l  c o n t a c t s  f o r  c o r r o s i v e
d a m a g e  a n d  b r e a k s .  I n s p e c t  t h e  t e r m i n a l s  f o r
burrs, bends, and breaks. Inspect the hook ratchet
for  bends  and damage. Inspect  the  housings  for
cracks and breaks.

(3)  Repair  minor  insulat ion damage to  the
cable with tape. Straighten out all dents and bends.
Remove all burrs with a fine file. Rechase threaded
s u r f a c e s  h a v i n g  m i n o r  t h r e a d  d a m a g e  o r  w e a r .
Replace all defective parts that cannot be repaired.

c .  Reassembly .
(1) Position the bare tips of one end of the

cable (1, fig. 4-5) in the mounting holes in two of
the prongs (10). Install the two screws (9).

(2) Place the prongs (10) in the housing (8).
Position a second housing over the first and install
the  screw (11)  and nut  (7 ) .

(3) Assemble the second connector (2) in the
same manner as described avove.

( 4 )  P l a c e  t h e  c o v e r  ( 3 1 )  o n  t h e  c a b l e  ( 1 ) .
Position the long end of the cable (1) in the switch
insulation (28) and solder the contact sleeve (30)

and the contact terminal sleeve (26) to the cable
end.

(5) Install the connector plug (2) on the free
end of the cable (1) according to the instructions
out l ined in  paragraph 2-30.

(6) Position the contact spring (5) and spring

(4) in the slot in the switch insulation (28). Install

the  screw (6)  in  the  springs  (4  and 5)  and the
switch insulation (28). Slide the contact sleeve (30)
over the end of the screw (6) and install the in-

sulator tube (29) on the screw.
(7) Position the switch lever (25) in the switch

insulation (28) and install the pin (27). Insert the
l a m p  c o n t a c t  ( 1 8 )  i n  t h e  i n s u l a t i o n  t u b e  ( 1 7 ) .
Insert the insulation tube in the lamp housing (16)
and position the assembly in the lamp insulation
( 1 5 ) .

(8) Position the contact terminal sleeve (26)
on the lamp contact (18) and secure with the in-
sulat ion washer  (21)  and nut  (22) .

(9) Line up the grooves in the lamp insulation
(15) with the mounting holes of the hook ratchet
(13) in the body tube (24) and start the lamp in-
sulation into the tube.

(10) Line up the switch lever (25) in the switch
insulation (28) with the switch lever opening in the
body tube (24). Slide the two assemblies into the
tube,  moving them progress ively  unt i l  the  lamp
insulation (15) clears the tube.

(11) Position the ends of the hook ratchet (13)
in the mounting holes in the body tube (24). Back
up and position the two assemblies in the body tube
and secure  with  the  screws (3 )  and (23) .

C A U T I O N
B e  c a r e f u l  n o t  t o  b e n d  t h e  c o n t a c t
s p r i n g  ( 5 )  w h e n  m o v i n g  t h e  t w o
a s s e m b l i e s  b a c k w a r d  a n d  f o r w a r d
within the body tube (24).

( 1 2 )  T w i s t  t h e  c o v e r  ( 3 1 )  b a c k w a r d  t h e
number of turns required to engage it in the body

tube (24). This will put a reverse twist on the two
wires which make up the cable (1). Screw the cover
into the tube.

(13) Install a lamp (19) in the lamp housing
(16)  and instal l  the  shade tube (20) .

4-12 .  Electrical  I l lumination Assembly

a.  Disassembly .

( 1 )  R e m o v e  t h e  n u t  ( 7 ,  f i g .  4 - 6 )  a n d  l a m p
holder (8) from the electrical illumination assembly
c o v e r  ( 1 7 ) .
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1 .  M i r r o r

2 .  S c r e w ,  m a c h i n e  ( s p e c )

3 .  T h r e a d e d  b u s h i n g

4 .  R e t a i n i n g  c l i p

5 .  W i n d o w

6 .  B u s h i n g

7 .  N u t  ( s p e c )

8 .  L a m p  h o l d e r

9 .  S e t s c r e w  ( s p e c )

1 0 .  C a b l e

1 1 .  S c r e w  ( s p e c )

1 2 .  C o n n e c t o r  h o u s i n g

1 3 .  C o n n e c t o r ’  p r o n g  ( 2  r q r )

1 4 .  C o n n e c t o r  h o u s i n g

1 5 .  N u t  ( s p e c )

1 6 .  S c r e w ,  m a c h i n e  ( s p e c )  ( 2  r q r )

1 7 .  C o v e r

1 8 .  L o c k r i n g

1 9 .  L a m p

2 0 .  I n s u l a t i n g  b u s h i n g

2 1 .  P i n  ( s p e c )

2 2 .  K n o b

2 3 .  S c r e w ,  m a c h i n e  ( s p e c )

( 2  r q r )

2 4 .  S l e e v e

2 5 .  S c r e w  b o l t

2 6 .  S e t s c r e w  ( s p e c )

2 7 .  S c r e w  ( s p e c )  ( 2  r q r )

Figure 4-6. Electrical illumination assembly, exploded view.

(2) Remove the screw (11) and nut (15) that (5) Remove the setscrew (26) that secures the
secure the connector housings (12 and 14) together. lockr ing (18)  to  the  bushing (6 )  and remove the

Separate and remove the two connector housings. lockr ing  f rom the  bushing .

(3 )  Remove the  two screws (27)  that  secure (6)  Remove the  machine  screw (2)  f rom the

the cable (10) to the connector prongs (13) and cover  (17)  and remove the  bushing (6 )  f rom the

remove  the  cab le  f rom the  connector  prongs . cover .

(4)  Remove the insulat ing bushing (20)  and
cable  (10)  f rom the  lamp holder  (8 ) .

4-11



(7) Remove the pin (21) that secures the knob
(22) to the screw bolt (25) and remove the knob
from the screw bolt.

(8) Remove the two machine screws (23) that
secure the sleeve (24) to the cover (17) and remove
the sleeve.

( 9 )  R e m o v e  t h e  t h r e a d e d  b u s h i n g  ( 3 )  a n d
retaining clip (4) from the bushing (6) by turning
t h e  t h r e a d e d  b u s h i n g  i n  a counterc lockwise

direction.
(10)  Break the  cement  seal  and remove the

window (5)  f rom the  bushing (6 ) .
( 1 1 )  R e m o v e  t h e  t w o  m a c h i n e  s c r e w s  ( 1 6 )

that secure the mirror (1) to the cover (17) and
remove the mirror.

b.  Cleaning ,  Inspect ion ,  and Repair .

(1)  Clean al l  metal  parts  with an approved
c leaning  so lvent .  Wipe  the  e lectr ica l  cable  c lean
with a cloth. Clean and polish the window with lens
tissue moistened in grain alcohol or acetone. Brush
a l l  t h r e a d e d  s u r f a c e s  f r e e  o f  d i r t  a n d  f o r e i g n
mater ia l .  Clean the  corros ion  f rom the  e lectr i ca l
p lug  contacts .

(2 )  Inspect  the  window for  cracks  or  ch ips .
Inspect the lamp holder, light cover, and knob for
cracks ,  breaks ,  and dents .  Inspect  the  e lectr i ca l
cable insulation for wear or deterioration.

( 3 )  S m o o t h  m i n o r  d e n t s .  R e p a i r  m i n o r  i n -
sulation damage to the cable with tape. Replace all

defective parts that cannot be repaired.
c .  R e a s s e m b l y .

(1 )  Posit ion the  mirror  (1 ,  f ig .  4 -6)  on the
cover (17) and secure with the two machine screws
( 1 6 ) .

(2) Position the window (5) in the bushing (6)
and cement in place with shellac.

( 3 )  P o s i t i o n  t h e  r e t a i n i n g  c l i p  ( 4 )  o n  t h e
bushing (6) and secure with the threaded bushing

(3) by turning in a clockwise direction.
(4) Position the sleeve (24) on the cover (17)

and secure  with  the  two machine  screws (23) .

(5) Install the screw bolt (25) in the sleeve

( 2 4 ) .
(6) Position the knob (22) on the screw bolt

(25)  and secure  with  the  p in  (21) .
(7) Position the bushing (6) in the cover (17)

and secure with the lockring (18) by turning in a
clockwise direction. Secure the lockring with the

setscrew (26) .

(8) Install the machine screw (2) in the cover
( 1 7 ) .

(9)  Instal l  the insulating bushing (20)  and
cable  (10)  in  the  lamp holder  (8 ) .

(10) Position the lamp holder (8) in the
bushing (6) and secure with the nut (7) by turning
in a clockwise direction.

(11) Install the cable (10) in the two con-
nector prongs (13) and secure with the two screws

( 2 7 ) .
(12) Install the connector prongs (13) in the

two halves of the connector housing (12 and 14)
and fasten the two halves together with the screw
( 1 1 )  a n d  n u t  ( 1 5 ) .
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A P P E N D I X  A

R E F E R E N C E S

A-1.  Fire Protection

T B  5 - 4 2 0 0 - 2 0 0 - 1 0

A-2.  Lubrication

C 9 1 0 0 1 L

A-3.  Painting

T M  9 - 2 1 3

A-4.  Maintenance

T M  3 8 - 7 5 0
TM 5-6675-200-25P

A-5.  Shipment and Storage

T M  3 8 - 2 3 0 - 1
T M  7 4 0 - 9 0 - 1

A-6.  Demolition
T M  7 5 0 - 2 4 4 - 3

Hand Portable  Fire  Ext inguishers  for  Army Users .

Fuels ,  Lubricants ,  Oi ls  and Waxes .

Paint ing  Instruct ions  for  Fie ld  Use .

T h e  A r m y  M a i n t e n a n c e  M a n a g e m e n t  S y s t e m .
Organizat ional , D i r e c t  a n d  G e n e r a l  S u p p o r t  a n d  D e p o t

Maintenance Repair Parts and Special Tools List, Theodolite

( W i l d  H e e r b r u g g  M o d e l  T - 1 6 ) .

Preservat ion  and Packing  o f  Mi l i tary  Equipment .
Administrat ive  Storage  o f  Equipment .

Destruct ion  o f  Mater ie l  to  Prevent  Enemy Use .
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A P P E N D I X  B

B A S I C  I S S U E  I T E M S  L I S T  A N D  I T E M S

T R O O P  I N S T A L L E D  O R  A U T H O R I Z E D

S e c t i o n  I .  I N T R O D U C T I O N

B-1.  Scope

This appendix lists items required by the operator
for operation of the theodolite.

B-2.  General

This list is divided into the following sections:
a .  B a s i c  I s s u e  I t e m s  L i s t — S e c t i o n II. N o t

appl icable .
b.  I t ems  Troop  Ins ta l l ed  or  Author ized  Lis t—

Sect ion  III .
A list of items in alphabetical sequence, which at

t h e  d i s c r e t i o n  o f  t h e  u n i t  c o m m a n d e r  m a y  a c -
c o m p a n y  t h e  t h e o d o l i t e .  T h e s e  i t e m s  a r e  N O T
S U B J E C T  T O  T U R N - I N  w i t h  t h e  t h e o d o l i t e
when evacuated .

B-3.  Explanation of  Columns

The following provides an explanation of columns
in the tabular list of Basic Issue Items List, Section
I I ,  a n d  I t e m s  T r o o p  I n s t a l l e d  o r  A u t h o r i z e d ,

Sect ion  III .

a .  S o u r c e ,  M a i n t e n a n c e ,  a n d  R e c o v e r a b i l i t y

C o d e ( s )  ( S M R ) .  N o t  a p p l i c a b l e .
b .  F e d e r a l  S t o c k  N u m b e r .  T h i s  c o l u m n  i n -

dicates the Federal Stock Number assigned to the
item and will be used for requisitioning purposes.

c .  D e s c r i p t i o n . T h i s  c o l u m n  i n d i c a t e s  t h e
Federal item name and any additional description
of the item required.

d .  U n i t  o f  M e a s u r e  ( U / M ) .  A  t w o  c h a r a c t e r
alphabet ic  abbreviat ion indicat ing the  amount  or

quantity of the item upon which the allowances are
based ,  e .g . ,  f t ,  ea ,  pr ,  e tc .

e .  Q u a n t i t y F u r n i s h e d  w i t h  E q u i p m e n t
(BIIL) .  N o t  a p p l i c a b l e .

f .  Quant i ty  Author ized  ( I t ems  Troop  Ins ta l l ed
or Authorized). This column indicates the quantity
of the item authorized to be used with the equip-
m e n t .

S e c t i o n  I I l .  I T E M S  T R O O P  I N S T A L L E D  O R  A U T H O R I Z E D  L I S T

( 1 )

SMR
CODE

(2)

FEDERAL
STOCK

NUMBER

6 1 3 5 - 1 2 0 - 1 0 2 0

7 9 2 0 - 2 0 4 - 0 5 6 5

7 5 2 0 - 5 5 9 - 9 6 1 8

8 3 3 0 - 9 6 5 - 1 7 2 2

6 6 7 5 - 4 4 6 - 1 7 6 2

6 6 7 5 - 3 7 8 - 9 4 0 1

6 6 7 5 - 3 5 3 - 4 1 2 3

6 6 7 5 - 8 5 9 - 5 9 3 6

6 6 7 5 - 3 5 3 - 4 1 0 3

5 1 2 0 - 3 7 8 - 9 3 0 3

5 1 2 0 - 4 4 6 - 2 8 6 0

5 1 2 0 - 3 7 8 - 9 5 2 0

(3)

DESCRIPTION

REF NO. & MFG CODE USABLE ON CODE

B A T T E R Y

B R U S H ,  D u s t i n g

C A S E ,  M a i n t e n a n c e  a n d  O p e r a t i o n  M a n u a l

C H A M O I S

C O N T A I N E R ,  G R E A S E

C O V E R ,  I N S T R U M E N T

F I E L D ,  P A C K ,  C A N V A S

L A M P ,  I N C A N D E S C E N T

P I N ,  A D J U S T I N G

S C R E W D R I V E R

S C R E W D R I V E R

W R E N C H ,  T R I P O D

(4)

UNIT
OF

MEAS.

E A

E A

E A

E A

E A

E A

E A

E A

E A

E A

E A

E A

(5)

QTY
AUTH

4

1

1

1

1

1

1

6

2

1

1

1
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A P P E N D I X  C

M A I N T E N A N C E  A L L O C A T I O N  C H A R T

S e c t i o n  I .  I N T R O D U C T I O N

C-1.  General

a. This section provides a general explanation of
all maintenance and repair functions authorized at
various maintenance levels.

b. Section II designates overall responsibility for
the performance of maintenance functions on the
ident i f ied  end i tem or  component  and the  work

measurement  t ime required  to  per form the  func

t ions  by  the  designated maintenance  level .  The
implementation of the maintenance functions upon
the end item or component will be consistent with
the assigned maintenance functions.

c. Sect ion III  l is ts  the  special  too ls  and test
equipment required for each maintenance function
as referenced from Section II.

d. Section IV contains supplemental instructions
or explanatory notes for a particular maintenance
funct ion .

C-2. Explanation of Columns in Section II

a .  C o l u m n  ( 1 ) ,  G r o u p  N u m b e r .  A  n u m b e r  i s
assigned to each group in a top down breakdown
sequence. The applicable groups are listed on the
MAC in disassembly sequence beginning with the
first group removed.

b. Column (2), Funct ional  Group.  T h i s  c o l u m n
contains a brief description of the components of

each numerica l  group.
c .  C o l u m n  ( 3 ) ,  M a i n t e n a n c e  F u n c t i o n s .  T h i s

column lists the various maintenance functions (A

t h r o u g h  K ) .  T h e  l o w e s t  m a i n t e n a n c e  l e v e l
authorized to perform these functions is indicated
b y  a  s y m b o l  i n  t h e  a p p r o p r i a t e  c o l u m n .  W o r k
measurement time standards (the active repair time
required to perform the maintenance function) are
shown direct ly  be low the  symbol  ident i fy ing  the
maintenance level. The symbol designations for the
various maintenance levels are as follows:

C. . . . Operator or crew
O . . . . Organization maintenance
F. . . .Direct support maintenance
H. . . . General support maintenance
D. . . . Depot maintenance

The maintenance functions are defined as follows:
A —  Inspec t :  To determine  serv iceabi l i ty  o f  an

item by comparing i ts  physical ,  mechanical ,  and
electrical characteristics with established standards
through examinat ion .

B —  Tes t :  To ver i fy  serviceabi l i ty a n d  d e t e c t
inc ipient  fa i lure  by  measuring the  mechanical  or
electrical characteristics of an item and comparing
those characteristics with prescribed standards.

C —  Service: Operations required periodically to
keep an item in proper operating condition, i.e., to
clean, to preserve, to drain, to paint, or to replenish

fuel, lubricants, hydraulic fluids, or compressed air
supplies.

D —  A d j u s t :  T o  m a i n t a i n  w i t h i n  p r e s c r i b e d
limits, by bringing into proper or exact position, or

by setting the operating characteristics to specified

parameters .
E —  Aline: To adjust specified variable elements

o f  a n  i t e m  t o  b r i n g  a b o u t  o p t i m u m  o r  d e s i r e d

per formance .
F —  C a l i b r a t e :  T o  d e t e r m i n e  a n d  c a u s e

correct ions  to  be  made  or  to  be  ad justed  on  in -
struments or test measuring a n d  d i a g n o s t i c
equipments u s e d  i n precision measurement .
Consists of comparisons of two instruments, one of
which is a certified standard of known accuracy, to
detect and adjust any discrepancy in the accuracy
of  the  instrument  be ing  compared .

G —  Instal l :  The act  o f  emplacing,  seat ing,  or
f i x i n g  i n t o  p o s i t i o n  a n  i t e m ,  p a r t ,  o r  m o d u l e

(component or assembly) in a manner to allow the
proper  funct ioning  o f  an  equipment  or  system.

H —  R e p l a c e :  The act  o f  subst i tut ing a  serv-
i c e a b l e  l i k e  t y p e  p a r t ,  s u b a s s e m b l y ,  o r  m o d u l e

( c o m p o n e n t  o r a s s e m b l y )  f o r  a n  u n s e r v i c e a b l e
counterpart .

I —  R e p a i r :  T h e  a p p l i c a t i o n  o f  m a i n t e n a n c e

s e r v i c e s  ( i n s p e c t ,  t e s t ,  s e r v i c e ,  a d j u s t ,  a l i n e ,
calibrate, or replace) or other maintenance actions
(welding, grinding, riveting, straightening, facing,
remachining or resurfacing) to restore serviceability
to  an i tem by  correct ing  spec i f i c  damage,  faul t ,
m a l f u n c t i o n ,  o r  f a i l u r e  i n  a  p a r t ,  s u b a s s e m b l y ,
m o d u l e  ( c o m p o n e n t  o r  a s s e m b l y ) ,  e n d  i t e m ,  o r
system.

J— Overhaul: That maintenance effort (serv-
i ce  /  ac t ion)  necessary  to  restore  an  i tem to  a
complete ly  serv iceable  /  operat ional  condit ion  as
p r e s c r i b e d  b y  m a i n t e n a n c e  s t a n d a r d s  ( i . e . ,  D M
W R )  i n  a p p r o p r i a t e t e c h n i c a l  p u b l i c a t i o n .
O v e r h a u l  i s  n o r m a l l y  t h e  h i g h e s t  d e g r e e  o f
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m a i n t e n a n c e  p e r f o r m e d  b y  t h e  A r m y .  O v e r h a u l
d o e s  n o t  n o r m a l l y  r e t u r n  a n  i t e m  t o  l i k e  n e w
condit ion .

K —  Rebuild: Consists of those services / actions
n e c e s s a r y  f o r  t h e  r e s t o r a t i o n  o f  u n s e r v i c e a b l e
equipment  o f  a  l ike  new condit ion in  accordance

with original manufacturing standards. Rebuild is
the highest degree of materiel maintenance applied
to Army equipment. The rebuild operation includes

the act of returning to zero those age measurement
(hours / miles, etc.) considered in classifying Army
equipment  /  components .

d .  C o l u m n  ( 4 ) ,  T o o l s  a n d  E q u i p m e n t .  T h i s
co lumn is  provided  for  re ferenc ing  by  code  the
special tools and test equipment, (sec III) required
to  per form the  maintenance  funct ions  (see  I I ) .

e .  C o l u m n  ( 5 ) ,  R e m a r k s .  T h i s  c o l u m n  i s
provided for referencing by code the remarks (see
IV) pertinent to the maintenance functions.

C-3. Explanation of Columns in Section III

a.  Re ference  Code .  This  co lumn consists  o f  a
number and a letter separated by a dash entered
f r o m  c o l u m n  4  o n  t h e  M A C .  T h e  n u m b e r

references  the  spec ia l  too ls  and test  equipment
requirements and the letter represents the specific
maintenance function the item is to be used with.
The letter is representative of columns A through K
o n  t h e  M A C .

b.  Maintenance  Category .  T h i s  c o l u m n  s h o w s
the lowest level of Maintenance authorized to use
the special tools or test equipment.

c. Nomenclature. This column lists the name or
identification of the tools or test equipment.

d. Tool Number. This co.umn lists the
manufacturer’s code and part number, or Federal
Stock  Number  o f  too ls  and test  equipment .

C-4. Explanation of Columns in Section IV

a. Reference Code. This column consists of two
letters separated by a dash, entered from column

( 5 ) ,  S e c t i o n  I I .  T h e  f i r s t  l e t t e r  r e f e r e n c e s  t h e
Remark and the second letter references a main-
t e n a n c e  f u n c t i o n ,  c o l u m n  ( 3 ) ,  A  t h r o u g h  K ,  t o
which the remark applies.

b .  R e m a r k s .  T h i s  c o l u m n  l i s t s  i n f o r m a t i o n
p e r t i n e n t  t o  t h e  m a i n t e n a n c e  f u n c t i o n  b e i n g
per formed,  as  indicated  on  the  MAC Sect ion  I I .
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I N D E X

Paragraph

A

Accessory case and accessories . . . . . . . . . . . 3-43

A d j u s t m e n t s :

Circular compass . . . . . . . . . . . . . . 2-26

Circular level . . . . . . . . . . . . . . . . . . . . . 2-26

Foot screws . . . . . . . . . . . . . . . . . . . . . 2-26

Horizontal slow motion screw . . . . . . . . . . 2-26

Optical plumb . . . . . . . . . . . . . . . . . . . . 2-26

Plate level . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26

Tripod  . . . . . . . . . . . . . . . . . . . . . . 2-26

V e r t i c a l  c o l l i m a t i o n  l e v e l

assembly . . . . . . . . . . . . . . . . . . 4-5

V e r t i c a l  c o l l i m a t i o n  l e v e l

mirror . . . . . . . . . . . . . . . . . . . . . . . . . . 2-26

V e r t i c a l  c o l l i m a t i o n  s l o w

motion screw . . . . . . . . . . . . . . . . . . . . . . 2-26

V e r t i c a l  s l o w  m o t i o n

s c r e w  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2-26

Administrative storage . . . . . . . . . . . . . . . 1-6

A l i d a d e  a n d  o p t i c a l  p l u m b  a s s e m b l y :

Alidade . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-36

Optical plumb assembly . .  .  .  .  .  .  .  .  .  .  .  .  .  .  3-37

B

Base assembly . . . . . . . . . . . . . . . . . . . . . 3-14

Battery box assembly . . . . . . . . . . . . . . . 3-41

C

Cable  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11

Canvas field pack . . . . . . . . . . . . . . . . . . . 3-16

Carrying assembly  . . . . . . . . . . . . . . . 3-14

C a r r y i n g  c a s e s :

Canvas field pack . . . . . . . . . . . . . . . . . 3-16

Metal hood assembly . . . . . . . . . . . . . . 3-14

Circular level . . . . . . . . . . . . . . . . . . . . . . . 2-22

C i r c u l a r  l e v e l  b u b b l e  d o e s

not stay in center . . . . . . . . . . . . . . . . . 3-13

Circular and plate levels . . . . . . . . . . . . . . . . 3-34

Clamp lever, tribrach . . . . . . . . . . . . . . . . 2-18

Cold weather operation . . . . . . . . . . . . . . 2-32

C o l l i m a t i o n  l e v e l  b u b b l e  d o e s

Page
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2 - 8

2 - 8
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4 - 2
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2 - 8
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3 - 8

3 - 1 8

2 - 3

2 - 1 4
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co l l imat ion  leve l  mirror  assembly   .  .  .  .  .  2 -24 ,3 -25  2 -5 ,3 -14

C o l l i m a t i o n  s l o w  m o t i o n

screw assembly . . . . . . . . . . . . . . . . . . . . . . . 2-15 2 - 3

Compass assembly  . . . . . . . . . . . . . . . . 3-32 3 - 1 8

C o m p a s s  a s s e m b l y  w i l l  n o t  s e a t

properly on compass . . . . . . . . . . . . . . . . . . 4-5 4 - 2
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rotate freely . . . . . . . . . . . . . . . . . . . . . . . . . 3-13 3 - 8
Compass eyepiece . . . . . . . . . . . . . . . . . . 2-10,3-32  2-1,3-18

Compass holder . . . . . . . . . . . . . . . . . . . . . . . . 2-7      2-1

C o m p a s s  h o u s i n g  w i l l  n o t

rotate  on  compass  base  .  .  .  .  .  .  .  .  .  .  .  .  .  3 -13 3 - 8
Compass index ring  . . . . . . . . . . . . . . 2-11    2-1

Compass needle screw  . . . . . . . . . . . . . . . 3-31 3-17
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C o n t r o l s  a n d  i n s t r u m e n t s :

Circular level . . . . . . . . . . . . . . . . . . . . . . 2-22

C o l l i m a t i o n  l e v e l  m i r r o r

assembly . . . . . . . . . . . . . . . . . . . . . . . . . 2-24
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Compass caging knob . . . . . . . . . . . . . . . . . . . . 2-8
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Horizontal clamp screw . . . . . . . . . . . . . . . 2-16

Horizontal slow motion screw . . . . . . . . 2-14

Microscope assembly . . . . . . . . . . . . . . . . . . . . . 2-6
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