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W A R N I N G

P R E C A U T I O N A R Y  D A T A

P e r s o n n e l  p e r f o r m i n g  i n s t r u c t i o n s  i n v o l v i n g  o p e r a t i o n s ,
procedures .  and  prac t ices  which  a re  inc luded  or  impl ied  in  th i s
t e c h n i c a l  m a n u a l  s h a l l  o b s e r v e  t h e  f o l l o w i n g  i n s t r u c t i o n s .
Dis regard  of  these  warn ings  and  precaut ionary  in format ion  can
c a u s e  s e r i o u s  i n j u r y ,  d e a t h ,  o r  a n  a b o r t e d  m i s s i o n .

C L E A N I N G .  D u r i n g  c l e a n i n g  o p e r a t i o n s ,  w h e n  u s i n g  t o x i c  o r  v o l a t i l e  m a t e r i a l s ,
per form a l l  p rocedures  in  a  ven t i l a ted  a rea . Protec t  the  eyes  wi th  safe ty  g lasses  and

the hands with rubber gloves. Keep flame or sparks away from the fluids being used.

T E S T I N G .  E x c e p t  f o r  s u p p l y  v o l t a g e s  t o  t h e  t e s t  e q u i p m e n t ,  v o l t a g e s  a r e  n o t
harmful  Make  cer ta in  tha t  t es t  equ ipment  i s  p roper ly  g rounded  and  tha t  cab les  and
connectors are in good condition. Dur ing  tes t s  and  ad jus tments  involv ing  ex t remely

high  or  low tempera tures ,  wear  pro tec t ive  g loves .
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C H A P T E R  1

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

Section I. GENERAL INFORMATION

1-1. Introduction.
This technical manual contains overhaul in-

structions for t h e  M o d e l  8 D J 1 2 A A E 1
Tachometer Indicator, manufactured by the
Aerospace Electrical Equipment Department,
General Electric Company (97429). Wilmington,
Massachusetts.

1-2. Equipment Records.
The Army Maintenance Management system

procedures established in TM 38-750 apply to this
equipment. The applicable forms as required by
TM 38-750 shall be used

1-3. Reporting of Improvements.
The individual user is encouraged to report

errors and omissions, and  to  make  recom-
mendations for improving this publication. Reports
should be submitted on DA Form 2028
(Recommended Changes to DA Publications) and
forwarded directly to Commanding General, U.S.
Army Aviation Systems Command, ATTN:
AMSAV-M, P O. B ox 209, St Louis. Missouri
63166.

1-4. Quality Control Personnel.
Quality control personnel shall insure complete

compliance with quality program and /or in-
spection system requirements specified in the
contract and this manual. Any deviations from the
established requirements shall be approved by the

contracting officer or his designated representative,
in the case of commercial contracts, or by the
maintenance officer when the overhaul is per-
formed by an Army unit.

1-5. Purpose of Equipment.
The Model 8DJ120AAE1 Tachometer Indicator

(fig 1-1) provides a visual indication of helicopter
rotor speed and the per cent of speed of the N2
rotor of the helicopter engine.

Figure 1-1. Model 8DJ120AAE1 Tachometer
Indicator.

Section II. DESCRIPTION AND LEADING PARTICUALRS

1-6. Visual Indicator.
Model 8DJ120AAE1 Tachometer Indicator is a

dual indicator that is designed for helicopter use. It
provides visual indication of the speed (0 to 500
rpm) of the helicopter rotor and the speed (0 to 120
per cent of rpm) of the N2 rotor of the helicopter
engine. The two elements of the tachometer in-
dicator operate independently. Each element
consists of a synchronous motor, a magnetic

rotational speeds on a single graduated scale: The
front pointer (R) indicates rpm x 100 of the hel-
ilcopter rotor. The rear pointer indicates per cent
of rpm of the N2 rotor of the helicopter engine. The
two synchronous motors of the dua
indicator are driven separate y by the 3-phase

tor and N2 tachometer generators
d to the rotor drive and the engine
the supply voltages from the

and an indicating mechanism. Two
pointers display

1-1
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The synchronous
are the self-starting, permanent-magnet

type. The indicating mechanisms are coupled to the
synchronous motors through magnetic couplings
which permit slippage between the drives and the
indicating mechanisms, but transmit a torque

proportional to motor speed. Each indicating
mechanism is spring-loaded against motor torque
and deflects through an angle that is proportional
to the monitored speeds. For leading particulars of
the Model 8DJ120AAE1 Tachometer Indicator,
refer to table 1-1.

Section III. TEST EQUIPMENT, SPECIAL TOOLS, AND MATERIALS

1-7. Test Equipment.
Special test equipment is not required for

maintenance of the tachometer indicator. Com-
mercial test equipment required is listed in table 1-
2.

1-8. Special Tools.
No special tools are required for maintenance of

the tachometer indicator. Tools referred to in this
technical manual are listed in table 1-2.

Table 1-1. Leading Particulars

Table 1-2. Test Equipment and Tools Required

1-2
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1-9. Consumable Materials. support of the tachometer indicator are listed in
Consumable materials required for general table 1-3.

Table 1-3. Consumable Materials

Item Type Or
No. Material

Government
Grade Specification

1 Toluene TECH TT-T-548
2 Chlorethane TYPE 1 0-T-620
3 Ace tone TECH 0-A-51
4 Naphtha MIL-N-15178
5 Benzine TECH GR A VV-B-231
6 Isopropyl Alcohol G R B TT-I-735
7 Silicone Fluid LUBRICANT MIL-S-21568
8 Epoxy 12
9 Black Paint Color 37038TY3 MIL-E-5557

10 Clear Lacquer TYPE 1 TT-L-58
11 Glyptol 1201
12 Solder SN60WRP2 QQ-S-571
13 Hypodermic Syringe (NO. 25) TYPE 1 CL1 GG-S-00945
14 Aluminum Foil Tape LT80
15 Dow 510 (5000 Centishtokes) MIL-L-27694

1 - 3



C H A P T E R  2

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

TM 55-6680-260-40

Section I. GENERAL

2-1. Introduction.
This chapter provides an illustrated parts break-

down, disassembly instructions, cleaning in-
structions, repair and replacement instructions,
modification criteria, reassembly and testing
assemblies, painting requirements, and  f ina l
reassembly instructions for the tachometer in-
dicator.

2-2. Illustrated Parts Break Down.
The illustrated parts breakdown lists and

illustrates all replaceable parts for tachometer
indicator, model 8BJ120AAE1, (fig. 1-1). The

exploded view of the tachometer indicator is
provided in figure 2-1. The index numbers on the
exploded view are keyed to the parts list for easy
parts identification. Parts are listed by the General
Electric Company (97424) part number except
where they may be purchased directly from a
vendor When vendor’s part numbers are listed, the
applicable Federal manufacturer’s code number is
listed in the description column. The symbol   
preceding a part number in the description column
indicates a GE control number for the vendor’s
part.

2 - 1
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Figure 2-1. Tachometer Indicator Exploded View.

2 - 2
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P a r t
N o

8 D J 1 2 0 A A E 1
5 6 9 0 W 2 6 P 0 0 1

3 8 3 0 K 7 5 P 0 0

N 3 3 P 1 0 0 3 E
N 4 0 6 P 1

2 0 3 7 K 7 5 G 7 0 0
5 6 3 7 W 1 2 P 0 0 1

8 2 2 2 K 7 0 G 7 0 1

1 4 9 7 K 7 5 P 0 0 1

5 3 6 2 K 7 1 G 7 0 2
4 1 5 2 2 4 4 P 0 0 3

4 1 4 5 6 4 2 G 1 5
4 1 4 5 6 4 2 G 3 1 6
6 4 6 6 K 2 9 P 0 0 1

4 1 4 9 3 9 2 P 0 0 6

1 2 3 0 K 7 1 G 7 0 4

1 2 3 0 K 7 1 G 7 0 5

N 5 5 P 9 0 0 3
M S 3 5 3 3 7 - 7 8

5 4 C 1 W 1 0 G 7 0 0
4 1 6 7 K 7 1 G 7 0 1

N 5 4 P 1 3 0 0 5

N 4 0 6 P 7
5 3 6 0 K 7 2 G 7 0 2

2 - 3
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F i g u r e  2 - 2 .  A r m a t u r e  A s s e m b l y  E x p l o d e d  V i e w .

P a r t
N o

1 2 3 0 K 1 G 7 0 4
1 2 3 0 K 7 1 G 7 0 5
4 1 5 2 2 3 2 G 0 1 5

5 6 7 4 K 6 2 P 0 0 1

N 9 7 P 4 0 0 3

N 4 0 6 P 3

4 1 3 7 1 6 8 P 0 0 1

4 6 9 4 K 7 0 G 7 0 4
1 1 8 1 K 7 4 P 0 0 3

4 1 4 9 3 5 5 P 0 0 2
4 1 3 6 0 4 3 P 1 1 7

4 1 5 2 1 2 7 G 0 1 7

4 1 5 2 1 2 7 G 0 1 8
7 9 2 5 K 2 P 0 0 2
4 1 4 9 3 9 G 0 0 5

2 - 4



F i g  &
Index
No.

Part
No

TM 55-6680-260-40

Description Qty
Per

1 2 3 4 5 6 7 Assy

- 1 3  4 1 3 7 1 6 8 P 0 0 1 N U T ,  A d j u s t i n g
- 1 4  5 7 0 9 K 8 8 G 7 0 0 P O S T  A N D P L A T E A S S E M B L Y

F i g u r e  2 - 3 .  M e a d  A s s e m b l y  E x p l o d e d  V i e w .

P a r t
N o

4 1 6 7 K 7 1 G 7 0 1
5 7 1 1 K 7 8 G 7 0 0

4 1 4 9 3 9 2 P 0 0 7

4 1 3 7 1 6 8 P 0 0 1

4 6 9 4 K 7 0 G 7 0 4
7 4 2 5 K 7 4 G 7 0 1
4 6 8 8 K 7 4 P 0 0 2
4 6 8 8 K 7 4 P 0 0 1

3 8 8 0 K 7 3 G 7 0 1
5 7 0 9 K 8 7 G 7 0 0

2 - 5
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Figure 2-4. Motor Assembly Exploded View.
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Fig  & P a r t
Index No
N o

2 - 4 - 5 3 6 0 K 7 2 G 7 0 2

-1 5 4 6 3 4 3 5 G 0 4 0
- 1 2 6 - 2 1 8
-2 150A-10
-3 5 4 6 8 4 1 7 P 0 0 1
-4 5 4 6 8 4 1 6 P 0 0 1
-5 4 1 3 6 0 4 3 P 0 7 6
-6 5 4 6 2 0 7 8 G 0 0 1
-7 5 4 6 8 4 2 7 G 0 0 1

-8 5 4 6 8 4 2 1 P 0 0 2
-9 4 1 5 2 1 1 6 P 0 0 1
-10 5 4 6 8 4 2 1 P 0 0 1
-11 5 1 5 1 K 7 1 G 7 0 0
-12 5 4 6 8 4 6 1 P 0 0 1
- 1 2 A  5 4 6 8 4 6 1 P 0 0 2
-13 5 1 4 7 K 7 3 G 7 0 1

- 1 4  1 2 9 7 7 9 4 P 0 0 1

- 1 5  1 2 9 7 7 9 4 P 0 0 1
-16 7 4 2 5 K 7 5 G 7 0 2
- 1 7  6 2 2 0 K 7 0 P 0 0 1

- 1 8  4 1 4 9 3 9 2 P 0 0 7

- 1 9  4 1 5 2 1 1 6 P 0 0 1
-  4 3 2 2 K 7 3 G 7 0 1
- 2 0  5 4 6 8 4 3 4 G 0 0 7
- 2 1  4 3 2 9 K 7 0 P 0 0 3

S e c t i o n  I I .  D I S A S S E M B L Y

2 - 3 .  G e n e r a l .

2 - 4 .  T a c h o m e t e r  I n d i c a t o r .

2 - 7
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the slot in the magnet and shaft assembly is facing
outwards. Slide out the armature assembly radially,
so that the disk of the armature assembly passes
between the magnets of the magnet and shaft
assembly.

NOTE
Mark top of support cup assembly, motor
housing, and head assembly to assure
correct reassembly position

h. Remove screws (17) and lockwashers (18),
and remove head assembly (16) from motor
assembly (19).

2-5. Armature Assemblies.
Refer to figure 2-2 and proceed as follows to

disassemble the armature assemblies:
a. Using a soldering iron, apply heat at the hub of

disk and hub assembly (1). Remove disk and hub
assembly (1) from shaft of armature assemblies (10
or 10A).

NOTE
Clean all solder from the shaft of armature
assemblies, while the solder is still molten,
in order to facilitate reassembly.

h. Remove screws (3) and lockwashers (4); then,
remove plate (2) from post and plate assembly
(14).

c. Free adjusting arm (7) from post and plate
assembly (14) by removing screw (8) and plain
washer (9).

d. Lift out together the armature assembly (10) or
110A) with its control spring (11) and adjusting arm
(7) from post and plate assembly (14).

NOTE

2-7. Motor Assembly.
Refer to figure 2-4 and proceed as follows to

disassemble the motor assembly :
a. Remove the support cup assembly (1) from the

motor housing (21) by carefully springing the three
arms outward so that they are free of the bosses on
the housing. If receptacle connector needs
replacement unsolder the leads from the connector,
taking care not to put a strain on the leads at the
soldering points, and label the leads.

NOTE
Mark surface of each of the balance wheels
so that they can be replaced in the same
position and on the same magnet and shaft
assembly during reassembly (same side
facing out).

b. Hold magnet and shaft assemblies (11), then,
remove spring pins (2) and slide balance wheels (3)
from the shaft of magnet and shaft assemblies (11).

c. Remove each spring (4) by grasping the spring
tab and turning it counterclockwise.

d. Remove plain washers (5), hysteresis rotor
assemblies (6), rotor assemblies (7), and spacers
(8), hall bearings (9) and spacers (10) from shafts
of magnet and shaft assemblies (11).

c. Remove magnet and shaft assemblies (11)
from motor hous
damage bearing (19). lace magnet a
assemblies on a II

Do not disassemble the magnet and shaft
assemblies (11)
remagnetization an

2 - 8



(2) Remove temperature compensators
12A) from shaft assemblies (16).

TM 55-6680-260-40

(12 or (3) Remove adjusting nuts (15) from shaft
assembly (16).

Section III. CLEANING

2-8. General.
After disassembly, clean all parts of the

tachometer Indicator as follows.
d. Wash metal parts in toluene (item 1, table 1-3)

or benzine (item 5, table 1-3).
b. Wash receptacle connectors in isopropyl

alcohol (item 6, table 1-3).
NOTE

Rinse parts cleaned in toluene or isopropyl
alcohol in acetone (item 3, table 1-3); then,
dry them with a jet of clean, moisture-free
air not exceeding 20 psig.

Remove petroleum base materials from ball
bearings and other metal parts by washing them in
cholrethane (item 2, table 1-3).

CAUTION
When handling cleaned ball bearing.
use tweezers or wear gloves to avoid
damage to bearings from moisture on
bare hands.

NOTE
Immediately after cleaning ball bearings,

lubricate bearings with two drops of
silicone fluid (item 7, table 1-3). Apply the
fluid directly into the bearings with a
hypodermic syringe item 13, table 1-3)
and spin the bearings so that the fluid will
completely cover the balls and races.

d. Clean parts preserved in anti-rust preservative
in naphtha (item 4, table 1-3).

e. Clean the scale plate with warm water and a
mild non-abrasive soap or detergent and a soft
clean cloth.

f. Clean jewel bearings with toluene (item 1,
table 1-3) and a pith stick.

2-9. Inspection.
Inspection defects of the tachometer indicator

are classified in table 2-1. Because the tachometer
indicator is a small and basically simple elec-
tromechanical instrument, inspection procedures
are provided in this single all-inclusive section of
the manual. Table 2-2 provides complete details as
to appropriate inspections and inspection methods
together with cross references to appropriate in-
structions in the text.

Table 2-1. Classification of Dejects

MAJOR DEFECTS
I Instrument out of balance
2 Pointer oscillation
3 Mechanical interference
4. Damaged or broken can assembly
5 or broken receptacle connector pins

OR DEFECTS
100. Cracks. scoring. pitting. nicks, or distortion of parts that do not affect function

or interchangeability

2-9
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T a b l e  2 - 2 .  D e t a i l e d  I n s p e c t i o n  R e q u i r e m e n t s  ( S h e e t  1  o f  1 )

R E F

NO

4

1

3

3

3

3

3

5

2

2

2

1

1

R E F

N O

1 0 0

1 0 1

a n d

1 0 2

1 0 2

1 0 1

1 0 1

1 0 3

1 0 3

1 0 3

2 - 1 0
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Section IV. REPAIR AND REPLACEMENT

2-10. General.
Replace all parts which are worn or broken or

contain defects as outlined in table 2-2.

2-11. Replacement of Armature Assembly or
Adjusting Arm.

NOTE
Replacement armature assemblies are
supplied with the control spring installed.

a Release the outer turn of control spring (11,
fig. 2-2) from the tab on adjusting arm (7) by
applying heat with a soldering iron to the epoxy
bond (fig. 2-5). Chip away the epoxy remaining
after release of the spring from adjusting arm (l).

b. Using solder (item 12, table 1-3), tin the end of
the shaft of the replacement armature assembly (10
or 10A) which accepts disk and hub assembly (1).
Thoroughly clean the tinned portion of the shaft.
An acceptable method consists of washing the parts
in boiling water, using three successive washes and
a separate container for each wash. Then wash in
isopropyl alcohol (item 6, table 1-3) and air-dry.

NOTE
The control spring (11) is positioned in the
adjusting arm (7) and cemented in place
during reassembly.

Figure 2-5. Control Spring Attachment Details.

Section V. MODIFICATION CRITERIA

2-12. General. b. The new bezel can be identified as having a
The following modifications should be ac- wider ring with an overall width of 0.500 inch.

complished to bring the tachometer indicator up to
the latest configuration.
2-13. Can Assembly (fig. 2-10).

for insertion of pin.

C e new zel should be used if, at overhaul,
the bezel ows signs of distortion.
2-15. Motor and Head Assembly (fig. 2-11).

ount assemblies on motor
heat to edges of tape of

2-16. Damping Fluid For Jewels.
2-14. Bezel.

2-11
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b. Use one drop of lubricant (item 15, table 1-3),
applied with a hypodermic syringe (item 13, table
1-3).

2-17. Soldering of Tab Assemblies.
The soldering of the 3 tab assemblies is covered

in the final reassembly of the indicator.

Section VI. REASSEMBLY AND TESTING OF ASSEMBLIES

2-18. General.
During reassembly refer to figures 2-1 through 2-

4 for identification of parts; to table 1-2 for
identification of test equipment and tools; and to

table 1-3 for consumable materials.

2-19. Motor Assembly.
Refer to figure 2-4, and proceed as follows to

 assemble the motor assembly.
a. If they have been disassembled, reassemble

magnet and shaft assemblies (11) as follows:
(1) Assemble adjusting nuts (15) on the studs

‘of shaft assembly (16).
(2) Assemble temperature compensator (12)

on shaft assembly (16) magnets.
NOTE

The temperature compensator  (12)
provides an adjustment for the affect of
temperature on the magnet and shaft
assembly (11), the disk and hub assembly
(1, fig. 2-2), and the control spring (7). If
any of these parts have been replaced, it
will be necessary to readjust the position of
the temperature compensator. In addition,
if the disk and hub assembly (1) has been
replaced, a different number of com-
pensators may be required. When only one

 c o m p e n s a t o r  i s  r e q u i r e d ,  a  d u m m y
compensator (12A, fig. 2-4) must be added
to the diametrically opposite set of magnets
for balance purposes. As the dummy
compensator will not affect compensation,

Final adjustment of the
pensator is made during

assembly. Pass sufficient current through the
magnetizer to produce a full saturation.

(6) After completing magnetization, tem-
perature stabilize the magnet and shaft assembly
(11) as follows:

(a) Soak for one hour minimum (in air) at
- 9 4 F  ( - 7 0 C )  t o  - 1 1 2 F  ( - 8 0 C ) .

(b) Soak for one hour minimum (in air) at
+212F (+100C) to +257F (+125C)

(c) Repeat (a) and (b), above.
NOTE

The time of one hour may he reduced to 15
minutes if the magnets are submerged
alternately in a -84F (-70C) alcohol-dry
ice bath and a boiling water bath. Trans-
port the magnet assemblies rapidly
between the low and high temperatures so
as to avoid condensation. Care should be
taken to avoid having the magnets contact
any magnetic material.

b. If disassembled, assemble stator and coil
assemblies (20) into motor housing (21) so that the
stator leads fall between the legs of support cup
assembly (1). Stake motor housing over each stator
and coil assemblies at three points 120 degrees
apart. Stake marks should be approximately
3 / 16-inch wide.

c. Assemble ball bearings (19) into motor
housing (21), and secure with earing retainers

2 - 1 2
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NOTE
Make sure that the balance wheels are
reassembled in the same position marked
during disassembly; then, balance com-
plete rotor assembly by removing sections
of the balance wheels. When properly
balanced, the rotating assembly will not
assume a repetitive position when tapped
or vibrated.

i. Check the end play of the complete assembly.
End play of motor shafts must be within 0.001-
0.004 inch.

,.If disassembled, assembly receptacle connector
to support cup assembly (1) with its nut; then
secure nut with glyptol (item 11, table 1-3).

k. Using solder (item 12, table 1-3), solder the
stator leads to the receptacle connector as shown in
figure 2-6.

Figure 2-6. Internal Connections.

I. Snap the cup support assembly (1, fig. 2-4)
over the motor housing (21), using position mar
during disassembly.

m. Form the stator leads neatly so that t
follow the inside curve of the support cup

all jewels and jewel screws with
of lubricant (item 15, table 1-3)

podermic syringe (item 13, table 1-

s (7 and 6, figure 2-3) into gear
(8).

NOTE

CAUTION

2-13
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and post assembly (9) so that the jewel and screw
assembly will just accept the pivot of shaft assembly
(5) when the plate support assembly (1) is
positioned on plate and post assembly (9).

e. Assemble plate support assembly (1) to plate
and post assembly (9), and secure with screws (2).

NOTE
Make sure that small hole in leg of plate
support assembly (1) is lined up with
corresponding hole in plate and post
assembly (9).

f. Adjust jewel and screw assembly (4) to provide
a shaft endshake of 0.002-0.004 inch. Assemble
and tighten adjusting nut (3).

g. Seal the head of screws (2) with glyptol (item
J1, table 1-3).

2-21. Armature Assemblies.
Refer to figure 2-2, and proceed as follows to

assemble the armature assemblies:
NOTE

Lubricate all jewel screws with one drop of
lubricant  ( i tem 15,  table 1-3) using
hypodermic syringe (item 13, table 1-3).
a. Assemble jewel assembly (12) and adjusting

nut (13) to post and plate assembly (14).
h. If disassembled, assemble adjusting arm (7) to

post and plate assembly (14) and secure with screw
(8) and washer (9).

c. When assembling armature assemblies (10,
10A) to adjusting arm (7), slip outer turn of control
spring (11) through the support eye of adjusting
arm and bend 1 / 16 inch of the spring tab up, at a
right angle to the turn. Position the sprang, with

ainst the anchor arm. (See fig. 2-

rmature (10 or 10A) into jewel

g. Adjust jewel assembly (6) so that the distance
between the mounting surface of post and plate
assembly (14) and the front surface of gear on
armature assembly (10 or 10A) is within
0.538 ± 0.002 inch for the rear pointer and within
0.368 ± 0.002 inch for the front pointer.

NOTE
When setting the above dimensions, make
sure that the shaft of armature assembly
(10 or 10A) is against the jewel of jewel-
and-screw assembly (6).

h. Adjust jewel assembly (12) to provide an
endshake of 0.0015-0.002 inch.

i. When assembling disk and hub assembly (1)
on to shaft of armature assembly (10 or 10A)
position disk so that the distance between the
mounting surface of post and plate assembly t (14)
and the front surface of the disk and hub assembly
(1) is within 0.545-0.549 inch. Then, solder
magnet disk assembly to armature shaft, using
solder (item 12, table 1-3).

NOTE
When positioning disk and hub assembly
(1), make sure that the shaft of armature
assembly (10 or 10A) is against the jewel of
jewel-and-screw assembly (6).

J. Upon completion of assembly, level control
spring (11), and apply a small amount of epoxy

+257F(+125C) oven

2-22. Tachometer Indicator.

2-14



TM 55-6680-260-40

Figure 2-7. Component Relationship and Alignment Data.

a. Assemble head assembly (16) to motor
assembly (19), and secure with lockwashers (18)
and screws (17).

components in the can assembly (5),

b. Assemble armature assemblies (13, 13A) to
agree with markings, and secure with lockwashers
(15) and screws (14). Prior to tightening screws
(14), position armature gears and bead assembly
gears as shown in figure 2-7, and adjust gear mesh
to 1/2-3/4 full depth of tooth.

NOTE

perform the adjustments and checks
described in the following paragraphs.

2-23. Adjustments.

When assembling armature assemblies (13
13A) install each assembly in a radial
direction so that the armature shaft passes

h the slot in the respective magnet
and shaft assembly, and the armatnre isk
passes between its magnets.

The tests and adjustments in this paragraph
should be performed in the given sequence. In
addition, observe the following conditions:

a. All room temperature tests shall be made at
approximately + 77F (+25C).

b. Unless otherwise specified, the indicator shall
be tested in its normal operating position with the
dial vertical.

e specified, voltages noted
values. Voltmeters used to

e indicator shall be free from

 to test set

etc
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Figure 2-8. Test Setup.

2-24. Temperature Compensation Adjustment.

NOTE
Temperature compensation must be
checked whenever a magnet assembly, disk
and hub assembly, temperature com-
pensator, or control spring is changed or
replaced.

This adjustment is based on the change indicator
readings obtained when the indicator is run first at
-31F  ( - - -35C) ,  +158F(+70C) ,  and  then  a t
room temperature at + 77F(+25C). To make
termperature-compensation adjustments, proceed
as follows using any one of the methods given.

NOTE
“hen running the test below, energize and

NOTE
Temperature compensation at + 158F has
been added to provide users with a check
under more nearly standard operating
temperature conditions.

c. Leave the indicator at room temperature for a
minimum of one hour and then run the indicator as
in a, above. Rend and record the indication of each
pointer, This is the reference reading

d. Compare respective reading in a and b above

correctly temperatur

2-25. Method Number 1.
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inch from the air gap on either the upper or lower negative direction as this will tend to
magnets will increase the compensation 0.4 per compensate for any slight position change
cent (16 rpm) at -31F(-35C) and 0.3 per cent in the zero reading over a period of time.
(13 rpm) at +158F(+70C). e. If + 104F(+40C) oven is not available for b

f. If the indicator is under-compensated at
-31F(-35C) ( indication is  high),  move the
temperature compensator(s) toward the air gap, or
add compensators. If  the indicator is  over-
compensated at -31F(-35C) (indication is low),
move the compensator(s) away from the air gap or
remove compensators. For tests at + 158F(+70C),
reverse the adjustments.

g. Preferred compensation is obtained when the
compensators are located a maximum distance
from the gap Thus, when 0.4 per cent (16 rpm)
added compensation is needed, add one com-
pensator and one dummy 0.120 inch from the air
gap in preference to sliding two compensators
0076 inch toward the gap

CAUTION
Never place the temperature com-
pensators closer than 0.060 inch from
the air gap.

h When compensator(s) have finally been
positioned, cement in place with glyptol (item 11,
table 1-3).

2-26. Methods No. 2 and No. 3.
The following simplified methods of temperature

compensation are included for use where high
accuracy of indication at temperature extremes is
not r equ i r ed  o r - 3 1 F ( - 3 5 C )  a n d / o r
+ 1 + 70C) temperature boxes are not
avai Indication accuracy at normal operating
temperatures will not be adversely affected and
may be improved.

a For method number 2 operate
at room temperature at 4184 rpm for
rpm for rotor) reading as shown on r
and record the indication of each pointer.

above), an alternate method number 3 may be used
by wrapping the indicator in two layers of
aluminum foil to reduce loss of heat

f. Place the indicator on a surface of low heat
conductivity, such as a wooden “V” block, and
proceed as in (b) above.

NOTE
Self heat of the indicator will raise its in-
ternal temperature as required for the
+ 140F( + 40C) reading.

g. When compensator(s) have finally been
positioned, cement in place with glyptol (item 11,
table 1-3).

2-27. Calibration and Test.
Final calibration adjustment is accomplished

through magnetic knockdown, adjustment of
magnet air gap, and balance of the indicating
elements. Connect the indicator as shown in figure
2-8, and proceed as follows:

a. Operate the indicator and adjust signal of
engine element so that the engine (N2) pointer
indication is 70 per cent: then, observe the readout.
If the engine element’s magnet and shaft assembly
is saturated, the readout will read under 2932 rpm.
Apply a magnetic field of sufficient strength to
gradually knockdown the magnet and shaft
assembly so that the readout reading is raised to
2932. rpm. If the magnetic field products exces-
sive knockdown for the engine element. either
remagnetization of its magnet and shaft assembly
or a mew assembly is required.

CAUTION
the indicator,

e rotor of the
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NOTE
If the indicator cannot be adjusted at this
point, the individual magnet and shaft
assemblies should be remagnetized, and the
indicator recalibrated.

d. Check balance by scanning calibration at
points of approximately 120, 100, 80, 60, 40, and
20 per cent. This will quickly locate, by the degree
of calibration error, areas affected by unbalance of
the indicating mechanism.

e. Locate the area of greatest error, and position
the pointer to the apparent center of this area.
Then, holding the indicator in the normal (dial
vertical) operating position, observe which balance
arm is in the horizontal position and to which
adding weight will have a corrective effect. Add

counterweights (8, fig. 2-1) as required to the arm
determined. If, at the point of greatest error, no
balance arm is on the horizontal, it will be
necessary to add weight to the two arms straddling
this position.

f. Repeat d and e above, as required, until
calibration within limits is achieved.

g. Bend the balance arms slightly toward the
adjacent gear as a precaution against spring hang
up.

2-28. Calibration Check.
Connect the indicator as shown in figure 2-8 and

run the tester at the points shown in table 2-3.
Indicator readings should be taken at room tem-
perature and should not exceed the tolerances listed
in table 2-3.

2 - 1 8
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2-29. Tests.
Connect the indicator as shown in figure 2-8 and

perform the following tests :
a. Scale Error. Take tapped readings for both

increasing and decreasing speeds at the calibration
points indicated in table 2-3. Accuracy at each scale
point should fall within the tolerance specified.

NOTE
For increasing speeds, bring the speed up
to but not in excess of the desired speed.
For decreasing speeds, the speed should be
brought down to, but not below, the desired
speed.

b. Friction Error. Operate the indicator at the
speeds specified in table 2-3, and note the in-
dication before and after tapping. No reading
should be taken until the pointer comes to rest. The
friction values {difference between tapped and
untapped readings) shall be as specified in table 2-
3.

c. Pointer Oscillation. Check oscillation (total
excursion of pointer).  Maximum allowable
oscillation should be within the limits noted in table
2-3.

d. Positron Error. Operate the indicator at 100
per cent indication in normal (dial vertical position
and note reading. Then note readings when in-
dicator is rotated 45 degrees to left and right of
normal position, and tilted 45 degrees forward or
backward from normal position. Readings should
not differ more than 0.6 per cent (25 rpm) from the
normal position reading.

e. Interaction of Pointers. Check for movement
of one of the two pointers held first at zero, then at
approximately 50 per cent and 100 per cent speeds,
while the second pointer is moved through its entire
range. Interaction of pointers must not exceed 0.6
per cent (25 rpm).

f. Low Speed Starting. Run each synchronous
rotor separately. Increase test generator speed
slowly from start and observe speed at which the
motor “kicks” into synchronism. The kick-in point
must not exceed 180 cpm.

g. High Speed Starting. Run the two motors
simultaneously at generator speeds of 500, 1500,
2500, 3500 and 4500 rpm. At each speed reading
disconnect one motor so that its pointer returns to
zero; then, reconnect motor- The two motors must
attain synchronism within 2.5 seconds after being
reconnected.

h. Free Return Check. With the indicator held at
approximately 45 degrees downward pitch, in-
crease the signal from zero slowly up to 4000 rpm
on readout. Move the indicator to a 45 degree
toward pitch. Remove power to indicator allowing
indicator to coast down to zero. There shall not be
any catching or hesitation of the pointers that might
be caused by mechanical interference.

i. Hipot Test. Short all receptacle connector pins
together and temporarily place in can. Apply 400
volts, 60 Hz, between the shorted pins and can for
five seconds. There must be no insulation break-
down. Remove can assembly.

Section VII. PAINTING AND FINAL REASSEMBLY

2-30. Painting

2-31. Final Reassembly.
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Figure 2-9. Installation of Tab Assemblies.

Figure 2-10. Addition of Third Tab Hole.
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Figure 2-11. Location of Three Vibration Mount Assemblies.
d. Lock tab assemblies (6) in place and secure

motor and head assembly in can assembly by
bending tabs as shown in figure 2-9, steps 2 and 3.

NOTE
Press motor and head assembly firmly
forward against bezel and glass as each tab
is ulled to the rear and bent into place. screws (3).
. Solder t tab assemblies (6) to the support
using so r (item 12, table 1-3).
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C H A P T E R  3

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

3-1. Performance Tests.
Repeat the checks and tests in paragraph 2-29.

3-2. Record of Overhaul.
To provide a convenient record of overhaul or

modification, a data plate shall be fabricated and
installed as follows :

a. Fabricate data plate 1 inch wide by 2 inches
long using aluminum foil tape (item 14, table 1-3).

CAUTION
Data shall not be stamped on an in-
stalled data plate nor shall the data be
stamped directly on any part of this
equipment.

b. The markings on the data plate, using letters
and figures 1 / 8-inch high, shall include the name
of facility performing the overhaul or modification,
date of overhaul or modification, contract number.

c. The data plate shall be placed on the can
adjacent to the nameplate.

3-3. Troubleshooting.
If trouble occurs during calibration or ad-

j u s t m e n t  o f  t h e indicator, re fe r  to the
troubleshooting chart, table 3-1, to determine what
corrective action is required.

Table 3-1. Troubleshooting Chart
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C H A P T E R  4

P R E S E R V A T I O N ,  P A C K I N G  A N D  M A R K I N G  R E Q U I R E M E N T S

Preserve, package, pack and mark tachometer contained in figure 4-1.
indicator package in accordance with instructions
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Figure  4 -1 .  P rese rva t ion ,  Pack ing ,  and  Mark ing  Requ i rements .
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A P P E N D I X  B

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

(Current as of 16 March 1971)

Section I. INTRODUCTION

B-1. Scope.
This appendix lists repair parts, special tools, test and support equipment, and maintenance supplies

required for the performance of general support maintenance of the indicator, electrical tachometer.
B-2. General.

arts and special tools listing is divided into the following sections:
a. Repair Parts - Section II. A list of repair parts authorized for the performance of maintenance at

the general support level in figure and item number sequence. Maintenance supplies (MSUP) are listed
within the section in ascending Federal stock number sequence.

b. Special Tools, Test and Support Equipment -Section III. Not applicable.
c. Federal Stock Number and Reference Number Index - Section IV. This section is divided as

follows :
(1) A list of Federal stock numbers in ascending numerical sequence cross-referenced to the

illustration figure and item number.
(2) A list of reference numbers in ascending alphanumerical sequence cross-referenced to the

manufacturer’s Federal supply code, illustration figure and item number.

-3.  Explanation of Columns.
The following provides an explanation of columns in the tabular lists in section II :
a. Source, Maintenance and Recoverability Codes (SMR), Column I.

(1) Source code indicates the selection status and source for the listed item. Source codes are:

EXPLANATION
Repair Parts, Special Tools and Test Equipment supplied from the GSA / DSA, or
Army supply system, and authorized for use at indicated maintenance categories.
Repair Parts, Special Tools and Test Equipment which are procured and stocked for
insurance purpose because the combat or military essentiality of the end item dictates
that a minimum quantity be available in the supply system.

nique repair parts; special

are not subject to the provisions of
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CODE

X

X1

X2

G

EXPLANATION

Parts and assemblies that are not procured or stocked because the failure rate is
normally below that of the applicable end item of component. The failure of such
part or assembly should result in retirement of the end item from the supply system.
Repair parts which are not procured or stocked The requirement for such items will
be filled by the next higher assembly or component.
Repair parts, special tools, and test equipment which are not stocked and have no
foreseen mortality. The indicated maintenance category requiring such repair parts
will attempt to obtain the parts through cannibalization or salvage The item may be
requisitioned with exception data from the end item manager for immediate use.
Major assemblies that are procured with PEMA funds initial issue only as ex-
change assemblies at DSU and GSU level. These assemblies will not be stocked
above the DS and GS level or returned to depot supply level

NOTE: Cannibalization or salvage may be used as a source of supply for any items source coded
above except those coded X1 and aircraft support items are restricted by AR 700-42.

(2) Maintenance code indicates the lowest category of maintenance authorized to !l the listed
item. The maintenance level codes are:

CODE EXPLANATION
C Crew or operator maintenance.
O Organizational maintenance.
F Direct support maintenance
H General support maintenance

(3) Recoverability code indicates whether unserviceable items should be returned for recovery or
salvage. Items not coded are nonrecoverable. Recoverability codes are:

CODE
R

EXPLANATION
repair parts (assemblies and components). special tools, and test

which are considered economically reparable at di
maintenance levels Whe the item is no longer eco
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(1) Reference number and manufacturer’s code. Indicates a part number or other reference
number for the listed item followed by the applicable five-digit Federal supply code for manufacturers,
in parentheses.

(2) Usable on code. Not applicable.
d. Unit of Measure (U / M), Column 4. A Z-character alphabetical abbreviation indicating the

amount or quantity of the item upon which the allowances are based, e.g., FT, EA, PR.
e. Quantity Incorporated in Unit, Column 5. Indicates the quantity of the item used in the assembly.

A “V” appearing in this column in lieu of a quantity indicates that a definite quantity cannot be in-
dicated.

f. Thirty-day GS Maintenance Allowance, Column 6.
(1) The allowance column is divided into three subcolumns. Indicated in each subcolumn, opposite

the first appearance of each item, is the total quantity of items authorized for the number of equipments
supported Subsequent appearances of the same item will have the letters “REF” in this column. Items
authorized for use as required, but not for initial stockage, are identified with an asterisk (*) in the
allowance column.

(2) The quantitative allowance for GS level of maintenance will represent initial stockage for a 30-
day period for the number of equipments supported.

(3) Determination of the total quantity of parts required for maintenance of more than 100 of these
equipments can be accomplished by converting the equipment quantity to a decimal factor by placing a
decimal point before the next to last digit of the number to indicate hundredths, and multiplying the
decimal factor by the parts quantity authorized allowance for 51-100 allowance column. Example:
authorized allowance for 51-100 equipments is 40; for 150 equipments, multiply 40 by 1.50, or 60
parts required.

(4) The basis of issue for authorized special tools, test, and support equipment is the number of end
items of equipment supported.

g. One-year Allowance per 100 Equipments / Contingency Planning Purposes, Column 7. Indicates
opposite the first appearance of each item, the total quantity required for distribution and contingency
planning purposes. The range of items indicates total quantities of all authorized items required to
provide for adequate support of 100 equipments for 1 year.

h Depot Maintenance Allowance per 100 Equipments, Column 3. Not applicable.
i. Illustration. Column 9. Illustrations ap ear in the narrative portion of this manual. This column is

divided as follows:
(1) Figure number. column 9a. Indica s the figure number o the illustration in which the item is

shown. Appearances of the letters ” in this column indicate maintenance supplies located in
section II

(2) Item number, column
B-4. Special  Information.

B-5. How to locate Repair Parts.
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b. When Federal Stock Number or Reference Number is Known:
(1) First. Using the index of Federal stock numbers and reference numbers, find the pertinent

Federal stock number or reference number. This index is in ascending Federal stock number sequence
followed by a list of reference numbers in ascending alphanumerical sequence, cross-referenced to the
illustration figure and item number.

(2) Second. Using the repair parts listing, find the figure and item number listed in the illustration
column referenced in the index of Federal stock numbers and reference numbers.

-6. Federal Supply Codes for Manufacturers.

CODE
13499
18876
80510
81348
81349

89954
96906

97424

98911

MANUFACTURER
Collins Radio Co 5225 Ave C NE Cedar Rapids IA 52406
Army Missile Command Redstone Arsenal AL
Allen R C Inc 678 Front Ave NW Grand Rapids MI 49501
Federal Specifications Promulgated by General Services Administration
Military Specifications Promulgated by Standardization Div Directorate of Logistic
Services DSA
General Electrical Co Avionic Controls Dept P O Box 5000 Binghamton NY 13902
Military Standards Promulgated by Standardization Div Directorate of Logistic
Services DSA
General Electric Co Aerospace Electrical Equipment Dept 40 Federal St West Lynn
MA 01905
Armstrong Products Co Inc P O Box 657 Warsaw IN 46580

B - 4
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FEDERAL
STOCK

NUMBER

6680-948-0532

6680-113-0733
5305-925-9948
5310-062-1889
6680-113-0737
6680-113-0730
6695-104-4649

6662-181-4249
5355-144-6944
5355-131-7462
6680-113-0735
5305-603-2146

5305-945-0505
5310-933-8118

5305-054-6652
5310-262-1743

6680-126-3753

5305-054-5636
5310-993-0662
5310-945-4474
6695-103-0012

5305-619-6148
5310-966-5687
6680-113-5601
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FEDERAL
STOCK

NUMBER

6680-113-5602

5360-151-7351
6695-102-3925
5310-945-4474

5305-820-7616
5310-945-4474
6695-103-0012

6695-104-4655
6695-10-4654
3040-113-0736

5315-523-6136
6626-606-0412
6620-606-0441
5319-033-5399
6620-606-0440
6620-606-0443
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(2)

FEDERAL
STOCK

NUMBER

3439-224-3567
5790-161-7421
6615-719-7217

6810-184-4796
6810-238-8119
6810-281-5275
6810-290-0048
6810-664-0387
6810-855-6160

8010-161-7253
8010-664-8263
8030-720-7516

8040-068-8668
9150-664-0047
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FEDERAL STOCK NUMBER AND REFERENCE NUMBER INDEX

STOCK
NUMBER

3040-113-0736
3110-791-9847
3110-791-9847
3400-224-3567
5305-054-5636
5305-054-6652
5305-603-2146
5305-619-6148
5305-820-7616
5305-820-7616
5305-925-994s
5305-945-0505
5310-033-5329
5310-062-1889
5310-262-1743
5310-443-1196
5310-443-1196
5310-933-8118
5310-945-4474
5310-945-4474
5310-945-4474
5310-966-5687
5310-993-0662
5315-523-6136
5355-131-7462
5355-144-6944
5360-151-7351
5970-161-7421
6615-719-7217
6620-182-4249
6620-585-3778
6620-585-3779
6620-606-0440

STOCK
NUMBER

6620-606-0441
6620-606-0442
6620-606-0443
6620-628-2120
6620-628-2123
6680-113-0730
6680-113-0733
6680-113-0735
6680-113-0737
6680-113-5600
6680-113-5601
6680-113-5602
6680-126-3753
6680-179-1515
6680-871-7061
6680-948-0532
6695-102-3925
6695-103-0012
6695-103-0012
6695-104-4649
6695-134-4654
6695-104-4655
6810-184-4796
6810-238-8119
6810-281-5275
6810-290-0048
6810-664-0387
6810-855-6160
8010-161-7253
8010-644-8263
8030-720-7516
8040-068-8668
9150-664-0047
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SECTION IV (Cont)

REFERENCE
NUMBER

4152244P003
4167K71G701
4167K71G701
4322K736701
4329K70P003
4688K74P001
4688K74P00
4694K70G704
4694K70G704
5147K73G701
5151K7lG700
5360K72G702
5360372G702
5362K716702
5462078G001
5462491P001
5468416P00
5468417P001
5468421P001
5468421P00
5468427G01
5468434G00
5468435G00
546846LP001
5468461P002
5674K62P00l
5709K876700
5709K88G700
5711K78G700
6220K70P001
646GK29P001
7425K74G701
7425K75G702
7925K72P002
8DJ120AAE1
801032
8222K70G701

REFERENCE
NUMBER

C63105
MS35275-212
MS35338-135
MS51957-2
MS51957-28
N406P1
N406P3
N40697
1181K74P003
12
1201
1230K71G704
1230K71G704
1230K71G705
1230K71G705
1297794P001
1297794P00l
1497K75P001
2037K75G700
310-6230-00
320-0010-00
3830K75P004
3880K73G701
4137168P001
4137168P00l
4137168P001
4145642G315
4145642G316

4149355P002
4149392P006
4149392P007
4149392P007
4149399G005
4152216P001
4152116P001
4152127G017
4152127C018
4152232G0L5
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