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WARNING
PRECAUTIONARY DATA

Personnel performing instructions involving operations, procedures, and
practices which are included or implied in this technical manual shall
observe the following instructions. Disregard of these warnings and
precautionary information can cause serious injury, death, or an aborted
mission.

CLEANING. Avoid continued inhaling of solvent fumes, and do not permit prolonged contact of
the solvent with the skin. Wash thoroughly with soap and water all skin areas which contact the
solvent. Perform cleaning in a well-ventilated area, or in an approved cleaning cabinet.
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1-1. GENERAL

SECTION i

INTRODUCTION

INFORMATION. cal device which is used as a variable anchorage

This technical manual comprises overhaul point for the centering springs which provide

instructions for magnetic brake assembly, part artificial “feel” to the flight control system.

no. R460M10 (figure 1-1), manufactured by
Plessey Airborne Corporation (81039), Hillside, 1-3. LEADING PARTICULARS.
New Jersey 07205. Sections I through IV of this The leading particulars of the magnetic
technical manual contain instructions for mag- brake are listed in table 1-1.
netic brake, part no. R460M10. Overhaul instruc-
tions for additional part numbers are provided in 1-4. PRESERVATION, PACKAGING,

PACKING AND MARKINGsection V by the use of difference data sheets.
REQUIREMENTS.

1-2. DESCRIPTION. Preservation, packaging, packing and mark-
The magnetic

Normal Operating
Operating Current

brake is an electro-mechani- ing shall be in accordance with figure

Table 1-1. Leading Particulars, Part No. R460M10

Voltage --------------------------------------------------------------- 26 volts dc
------------------------------------------------------------------------- 0.5 amp (max)

Brake Holding Torque ---------------------------------------------------------------------------- 200 lb in.
Weight --------------------------------------------------------------------------------------------- 1 lb 10 oz (approx)
Energized Condition ------------------------------------------------------------------------ Brake “ON”
De-energized Condition ------------------------------------------------------------------- Brake “OFF”
Mechanical Stroke --------------------------------------------------------------------------- 24 degrees both sides
Gear Ratio ------------------------------------------------------------------------------------- 60.4 to 1

1 -2 .

of center

Figure 1-1. Magnetic Brake Assembly, Part No. R460M10.

1-1
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Figure 1-2. Preservation, Packaging, Packing and Marking Requirements,
All Models.

1-2



SECTION II

TEST EQUIPMENT, SPECIAL TOOLS,

TM 55-1680-280-40

AND  MATERIALS

2-1. TEST EQUIPMENT. 2-2. SPECIAL TOOLS.
The test equipment required to overhaul the No special tools are required to overhaul the

magnetic brake is listed in table 2-1 and illu- magnetic brake.
strated in figure 2-1.

2-3. MATERIALS.
The consumable materials required to over-

haul the magnetic brake are listed in table 2-2.

Table 2-1. Test Equipment Required

PART, MODEL,
OR MIL DES

(OR EQUIVALENT) NOMENCLATURE

AT1890

AT1890-7

AT1939

AT1977

AT2103

AT2652

AT2652-4

AT2878

AT3042

Limit Setting Fixture

Limit Setting Adapter

Backlash Checking Fixture

Limit Setting Holding Fixture

Load Test Pulley

Air Seal Test Panel

Air Seal Test Adapter

DC Test Panel

Load Test Arm

TECHNICAL
DESCRIPTION

Used with AT1890-7, AT1977, and AT2878
to set and check required stroke limits.

Used with AT1890, AT1977, and AT2878 to
set and check required stroke limits.

Used with a push-pull scale to support and
clamp magnetic brake during tests for back-
lash, free rotation, and static load.

Used with AT1890, AT1890-7, and AT2878
to support magnetic brake when setting and
checking stroke limits.

Used with AT1939 and AT2878 and appro-
priate weights to check free rotation torque
of magnetic brake.

Used with AT2652-4 to check magnetic
brakes R460M15, R460M15-3, and R460-
M15-11 for leaks at 0.5 psi.

Used with AT2652 to check magnetic brakes
R460M15, R460M15-3, and R460M15-11 for
leaks at 0.5 psi.

Used to operate magnetic brake and check
current flow during tests.

Used with AT1939 and AT2878 and appro-
priate weights to check static load require-
ment.

Note: Source of all items in table 2-1 is FMC 81039.

2-1
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AT1890-7

AT1977

AT1939

AT2103

Figure 2-1. Test Equipment, General.
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Table 2-2. Consumable Materials Required

ITEM TYPE OR GOVERNMENT
NO. MATERIAL GRADE FMC SPECIFICATION

1 Dry Cleaning solvent Type 1 P-D-680
2 Grease MIL-G-23827
3 Anti-seize Compound MIL-T-5544
4 Adhesive Glyptal 24446

ZV903
5 Sealer EC801 76381
6 Crocus Cloth Class 1 P-C-458
7 Aluminum Oxide Abrasive Cloth Type 1 P-C-451
8 Adhesive XL-8 (clear sealant) 25592
9 Gasket Sealant (plastic) 05972

10 Lockwire MS20995C20
11 Methyl-Isobutyl-Ketone TT-M-268

2 - 3
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SECTION iii

GENERAL SUPPORT MAINTENANCE

3-1. GENERAL.
Disassemble the magnetic brake only to the

extent necessary to clean, inspect, and test parts,
subassemblies, or assemblies. See figure 3-1 and
refer to paragraph 3-2 for disassembly proce-
dures. Note that in figure 3-1, attaching parts
follow the parts they attach.

3-2. MAGNETIC BRAKE DISASSEMBLY.

NOTE
Remove lockwire from
drilled head screws. Tag all
shims, recording thickness,
quantity, and location to
facilitate reassembly. Do

not remove identification
plate (1, figure 3-1) unless
damaged.

a. Remove self-locking nut (5), washer (6),
and screw (4). Pull crank arm assembly (3) and
positive stop (8), with shims (7), from splined
end of output gear (30).

NOTE
The centering mark should
be on the outboard face of
positive stop (8).

b. Remove screws (12 and 13), brake adapter
(11), and mounting spacer (14). Remove screws
(10, 17, 18, and 19), lay the brake assembly flat
and separate gear housings (16 and 61), leaving
the internal parts in gear housing (61).

FIG. & UNITS USABLE
INDEX DESCRIPTION PER ON

NO. PART NUMBER 1 2 3 4 5 6 7 ASSY CODE

3-1 R460M10 MAGNETIC BRAKE ASSEMBLY (CODE A) REF
R460M15 MAGNETIC BRAKE ASSEMBLY (CODE B) REF
R460M15-3 MAGNETIC BRAKE ASSEMBLY (CODE C) REF

- 1

-1
-1
- 2

- 3

- 4
- 5
- 6

- 7
- 8
- 8
- 9

- 9

-10

-11
-12
-13

E2770M122

6021541-7
6021541-17
MS21318-8

E9172

AN525-10R20
MS21083N3
AN960-10L

E878
E9170
E9170M1
MS3102A14S9P

MS3102E14S9P

MS35265-13

E1356M3
MS35265-13
A500A2-3

PLATE, Identification   . . . . . . . . . . . . . . . . . . . . . 1
(ATTACHING PARTS)

1
1

SCREW, Drive . . . . . .. . .  . . . . . . . . . . . . . . . . . . 2

ARM ASSEMBLY, Crank . . . . . . . . . . . . . . . . . . . . . 1
(ATTACHING PARTS)
SCREW, Machine . . . . . . . . . . . . . . . . . . . . 1
NUT, Self locking . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
WASHER, Flat . . . . . . . . . . . . . . . . . . . . . . . . . 1

*— —
SHIM SET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  . . . . . . . . . AR
STOP, Positive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
STOP, Positive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
CONNECTOR, Receptacle, electrical . . . . . . . . . . . . . 1
(ATTACHING PARTS)
CONNECTOR, Receptacle, electrical . . . . . . . . . . . . . . 1
(ATTACHING PARTS)
SCREW, Machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

*___ ___
ADAPTER, Brake . . . . . . . . . . . . . . . . . . . . . . . 1
SCREW, Machine . . . . . . . . . . . . . . . . . . . . . . 4
SCREW, Machine . . . . . . . . . . . . . . . . . . . . . . . . . 4
___*___

A

B
C
AD

ABC
ABC
ABC

A
BC
A

A

ABC

ABC
ABC
ABC

3-1
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FIG. & UNITS USABLE
INDEX DESCRIPTION PER ON

NO. PART NUMBER 1 2 3 4 5 6 7 ASSY CODE

3-1-14
-14
-14
-14
-15
-16

-17
-18
-19
-19

-20

-21
-22

-23
-24
-25
-25
-26
-27
-28
-29
-30
-31
-32
-32
-33
-34
-35
-36
-37
-38
-39
-40
-41
-42
-43
-44

-45

-46
-47
-48
-49
-50
-51

3-2

E1356
E1356M1
E1356M7
E1356M8
E3270M5
*E2740M33-1

AN505-8R18
MS35190-258
MS35265-47
E9500M1-8-12

E9176

NK505-2-5
E9177

E2460
E2175M1
E878
E381
E1024
E779
E4965
E1471M1
E4624M7
E1641
E878
E381
4131104-0A1A
E4627
E1024
4131102-2A1A
E4594M1
E3924
41131102-2A1A
MS16562-194
E4684
E489
E3276
E3274

MS35190-220

E3275
MS21044N04
E9168
E7518
E9167
E9161

SPACER, Mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AR
SPACER, Mounting . . . . . . . . . . . . . . . . . . AR
SPACER, Mounting . . . . . . . . . . . . . . . . . . .. AR
SPACER, Mounting . . . . . . . . . . . ..  . . . . . . . . . .. AR
COIL AND CORE ASSEMBLY . . . . . . . . . . . . . . . 1
HOUSING, Gear . . . . . . . . . . . . . . . . . . . . 1
(ATTACHING PARTS)
SCREW, Machine . . . . . . . . . . . . . . . . . . . . . 1
SCREW, Machine . . . . . . . . . . . . . . . . . . . . . . . . 1
SCREW, Machine . . . . . . . . . . . . . . . . . . . . . . . . . 2
SCREW, Machine (Optional) . . . . . . . . . . . . . . . 2
___*___
ECCENTRIC BUSHING . . . . . . . . . . . . . . . . . . 2
(ATTACHING PARTS)
SCREW, Machine . . . . . . . . . . . . . . . . . . . . . 2
RING, Retainer . . . . . . . . . . . . . . . . . . . . . . . . . . 2
___*___

RING, Retaining . . . . . . . . . . . . . . . . . . . . . . . . . . 1
BEARING, Ball, special . . . . . . . . . . . . . . . . . . . . 1
SHIM SET . . . . . . . . . . . . . . . . . . . . . . . . AR
SHIM SET (Optional)
SHIM SET . . . . . . . . . . . . . . . . . . . . . . . . . AR
BUSHING . . . . . . . . . . . . . . . . . . . . . . . . . 1
BUSHING . . . . . . . . . . . . . . . . . . . . . . . 1
WASHER, Shim . . . . . . . . . . . . . . . . . . . . . . . . . 1
GEAR, Internal splined output . . . . . . . . . . . . . . 1
RING, Retaining . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
SHIM SET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AR
SHIM SET (Optional)
BEARING, Ball . . . . . . . . . . . . . . . . . . . . . . . . . . 2
LINER, Bearing . . . . . . . . . . . . . . . . . . . . . . . 2
SHIM SET . . . . . . . . . . . . . . . . . . . . . . . . . . AR
BEARING, Ball . . . . . . . . . . . . . . . . . . . . . . . . . . 2
GEAR, Helical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
DRUM, Brake . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
BEARING, Ball . . . . . . . . . . . . . . . . . . . . . . . . . . 1
PIN, Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
COLLAR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
SHIM . . . . . . . . . . . . . . . . . . . . . .. . . .. . . ... . .. .. .. AR
WEIGHT . . . . . . . . . . . . . . . . . . . . . . . . . 4
DISK, Cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1
(ATTACHING PARTS)
SCREW, Machine . . . . . . . . . . . . . . . . . . . . . . . 4

*— —
SPIDER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
NUT, Self-locking . . . . . . . . . . . . . . . . . . . . . . . . . . .  1
WASHER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
SPRING, Compression . . . . . . . . . . . . . . . . . . . . 1
DISK, Clutch . . . . . . . . . . . . . . . . . . . . . . . . . . 1
BUSHING, Spliced . . . . . . . . . . . . . . . . . . . . 1

A
BC
BC
BC

ABC
ABC

ABC
ABC
ABC

BC

ABC

ABC
ABC

ABC
ABC
ABC

ABC
ABC
ABC
ABC
ABC

A
ABC

ABC
ABC
ABC
ABC
ABC
ABC
ABC
ABC
ABC
ABC
ABC
ABC

ABC
ABC
ABC
ABC
ABC
ABC
ABC
ABC
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FIG. & UNITS USABLE
INDEX DESCRIPTION PER ON

NO. PART NUMBER 1 2 3 4 5 6 7 ASSY CODE

3-1-52
-53
-54
-55
-56
-57
-58
-59
-60
-61

E9165
5412013
MS35218-22
4131104-2A1A
E3188
E4595M4
5412100E0250A
AN505-4R22
MS21044N04
*E2740M33-2

COLLAR . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
PIN, Dowel, straight, headless . . . . . . . . . . . . . . . . . . 1
SCREW, Machine . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
BEARING, Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
SHIM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
GEARSHAFT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 1
PIN, Grooved, headless . . . . . . . . . . . . . . . . . . . . . 2
SCREW, Machine . . . . . . . . . . . . . . . . . . . . . . . . . . 1
NUT, Self-locking . . . . . . . . . . . . . . . . . . . . . . . . . . 1
HOUSING, Gear . . . . . . . . . . . . . . . . . . . . . . . . . . 1

*Part of matched set; procure as housing assembly, part number E2740M33.

c. Remove electrical connector (9) and coil
and core assembly (15) as a unit. Remove screws
(21), retainer rings (22), and eccentrics (20)
from gear housings (16 and 61).

d. Remove output gear assembly parts (23
through 30) as a unit.

e. Remove retaining ring (23) from bearing
(24), then pull the bearing and shims (25) from
the splined end of output gear (30).

f. Remove shims (26), bushings (27 and 28),
and washer (29) from output gear (30).

g. Remove gear assembly parts (31 through
37) from gear housing (61). Separate retaining
rings (31), shims (32), and ball bearings (33)
from helical gear (37). Remove bearing liners
(34), shims (35), and ball bearings (36) from
helical gear (37).

h. Lift gearshaft assembly (38 through 57)
from gear housing (61). Remove ball bearing
(39), spring pin (40), collar (41), shims (42),
and spider (46), with brake drum (38), from
gearshaft (57). Remove self-locking nut (47),
washer (48), compression spring (49), and clutch
disk (50), with splined bushing (51), from gear-
shaft (57). Separate clutch disk (50) and splined
bushing (51). Remove collar (52), pin (53), ball
bearing (55), and shims (56) from gearshaft
(57). Do not remove screws (54) and pins (58)
from gear housing (61) unless damaged.

i. Remove brake drum (38) from spider
(46). Use care since weights (43) will fall from
assembly as it is rotated.

j. If spider (46) is damaged, remove screws
(45) and separate cover disk (44) and spider
(46).

ABC
BC
A
A

ABC
ABC

A
ABC
ABC
ABC

3-3. CLEANING.

As soon as possible after disassembly,
thoroughly clean all parts of the magnetic brake
as described in a and b, below.

CAUTION
Do not use dry cleaning
solvent to clean electrical
connector (9, figure 3-1),
co i l  and  core  a s sembly
(15), and brake drum (38).

a. Clean electrical connector (9), coil and
core assembly (15), and brake drum (38) with a
non-wire brush. Blow loose foreign particles from
parts using dry, filtered, low pressure, compressed
air. Wipe parts with a dry, lint-free cloth.

b. Clean all other parts with dry cleaning
solvent (item 1, table 2-2).

3-4. INSPECTION.
Inspect all parts of the magnetic brake as

described in a through g, below.

a. Visually examine all parts for damage or
corrosion.

b. Inspect all threaded parts for stripped,
crossed, or nicked threads.

c. Check coil and core assembly (15, figure
3-1) for continuity of winding and condition of
insulation. Check to see that resistance of brake
coil is 67  7 ohms at 77°F (25°C).

d. Inspect brake drum
damaged lining.

e. Check gears for tooth
cracks, or scored conditions.

(38) for worn or

deformation, stress

3-3
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f. Visually examine all shims and washers.
All surfaces shall be free from burrs, There shall
be no visible creases on the surface of shims or
washers which are 0.005 inch thick or less. Shims
or washers, which are 0.005 inch thick or greater,
shall have surfaces flat and parallel within 0.0005
inch.

g. Inspect and replace defective bearings.

h. Measure the force required to compress
spring (49) to its working length. Working length
shall be 0.24 ±0.01 inch with a 16 ±1 ounce load
applied.

3-5. REPAIR AND REPLACEMENT.

Repair and replace parts of the magnetic
brake as described in a through c, below.

a. Replace all worn, damaged, and corroded
parts, and all parts that do not meet inspection
requirements.

b. Clean minor surface damage from steel
parts, using crocus cloth (item 6, table 2–2 ).

c. Clean minor surface damage from alumi-
num parts, using aluminum oxide abrasive cloth
(item 7, table 2–2).

3-6. LUBRICATION.

Prior to assembly, lubricate parts of the
magnetic brake as described in a and b), below.

a. Apply a light coating of grease (item 2,
table 2–2) to all ball bearings, gears, and pinions.

b. Apply anti-seize compound (item 3, table
2–2) to threads of all aluminum screws and to all
steel screws that anchor into aluminum parts,
except screws (19 and 54, figure 3–1).

3-7. REASSEMBLY.

Reassemble the magnetic brake in the reverse
order of disassembly. (See figures 3-1 through
3–3.)

CAUTION
Insure that gear housings
(16 and 61,  f igure 3-1)
have identical matched
numbers before satrting as-
sembly procedures.

a. Install retaining ring (23) on bearing
(24).

b. Slide shims (25) and bearing (24) on
splined end of output gear (30). Install washer

(29) and bushings (28 and 27) onto housing and
output gear (30).

c. Position output gear assembly (items 23
through 25 and 27 through 30) in gear housing
(61 ). Position gear housing (16) over gear hous-
ing (61 ) and secure with screws (19). Measure
end play of output gear assembly. End play shall
be between 0.002 and 0.007 inch. Add or remove
shims (25), as required, to obtain end play limits.

d. Remove screws (19), separate housings,
and place output gear assembly aside.

e. Install ball bearing (33), shims (32), and
retaining ring (31) on larger shaft end of helical
gear (37). Install ball bearing (36), shims (35),
and bearing liner (34) on smaller shaft end of
helical gear (37). Position the side gear assembly
in gear housing (61), (See figure 3–2). If the
shimming prevents seating of the side gear as-
sembly, use other bore in gear housing (61, figure
3–1 ), Assemble and install the second side gear
assembly in the same way. Alter shims (32 and
35) to eliminate end play. Helical gears (37) must
be aligned with each other.

f. Repeat procedure in e above, using gear
housing (16) in place of gear housing (61). At
final assembly use the housing that requires the
least number of shims (32 and 35) to eliminate
end play.

g. With both side gear assemblies in position
in one housing, attach the other housing and
secure with screws (17, 18, and 19). Tighten
screws to a torque of 10 to 20 inch-pounds. Insert
finger in open end of housing assembly and verify
that both side gears spin freely. Mark housing
and side gear locations.

h. Remove screws ( 17, 18, and 19), separate
housings, and remove side gears.

i. Install shims (56) and ball bearing (55)
on threaded end of gearshaft (57). Insert pin
(53) through hole in gearshaft (57) and position
collar (52) over pin. Seat bushing (51 ) inside
collar (52 ) with notch on end of bushing seated
firmly on pin (53), Slide clutch disk (50) on
splines of bushing (51) and against collar (52).
Install spring (49 ), washer (48), and nut (47).

NOTE
Shim (56A) applies to
R460M15 and R460M15–3.

j. Install spider (46) (minus weights (43))
on splined shoulder of gearshaft (57).
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Figure 3-1. Magnetic Brake Assembly, Exploded View, Part No.
R460M10, R460M15 and R460M15-3.
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Figure 3-2. Shim Location Diagram, Part No. R460M10.
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NOTE
If spider (46) and cover
disk (44) were separated,
secure with screws (45)
and stake.

k. Install shims (42) (as required to align
holes) and collar (41) on splined end of gear-
shaft (57). Secure collar (41), with spring pin
(40), and ball bearing (39) on end of gearshaft
(57).

l. Install output gear assembly in housing
(step c). Install pinion assembly in housing with
ball bearing (55) butted against heads of screws
(54).

m. Measure space between ball bearing (39)
and bushing (27). Install shims (26) sufficient to
remove end play of pinion assembly and not bind.
Hold ball bearing (39) and spin clutch disk (50).
The pinion assembly should spin freely.

n. With output gear assembly and pinion
gear assembly in position, install side gear as-
semblies in housing at locations marked in step g.
With ball bearing (39) and gearshaft (57) not
seated, hold gearshaft to prevent it from rotating,
and rotate one helical gear (37), causing it to
move up past the pinion five gear teeth. Seat ball
bearing (39) and gearshaft (57). Press down on
ball bearing (39) and helical gears (37) to seat
parts. If gearshaft (57) is not seated, it will be
lifted up. Mate gear housings (16 and 61) and
turn assembly over. Remove top housing and re-
peat previous check. If incorrect seating is
evident, lift gearshaft (57) and rotate helical gear
(37) to skip one tooth, then repeat check of
seating.

o. Mate gear housings (16 and 61). Hold
securely, and using crank arm assembly (3), spin
the gear train. Rotation shall be free and some
coasting will occur.

p. Using crank arm assembly (3), check for
backlash. If excessive backlash is evident, proceed
with step q.

q. Position helical gears (37) out of lateral
alignment, moving each gear approximately 0.015
inch in opposite axial directions by exchanging
the necessary thickness shims (35), while main-
taining the same total thickness of these shims.
Record total actual shift by measuring the thick-
ness of exchanged shims. Recheck backlash and
continue axial adjustment until minimum back-
lash is evident.

NOTE
Do not permit meshing of
helical gears (37) on run-
out of pinion teeth on
gearshaft (57).

r. If backlash cannot be minimized by pro-
cedure in g above, realign helical gears (37) and
shift gearshaft (57), skipping one additional
tooth as outlined in n above.

s. Remove pinion gear assembly from hous-
ing. Install weights (43) in spider (46) with
convex surf ace outboard. Install brake drum (38)
over weights (43) with notch of brake drum
facing coil end of housing and fitting over pin
(58).

NOTE
Prior to mating gear hous-
ing (16) with gear housing
(61 ), apply a thin, smooth,
even coat of sealer (item 5,
table 2-2) to the mating
surfaces of the housings.

t. Make electrical wiring connections be-
tween coil and core assembly (15) and connector
(9), and position in housing. (See figure 3-3).
Mate gear housing (16, figure 3-1) with gear
housing (61) and secure with screws (17, 18, and
19). Stake screws (17 and 18) and secure screws
(19) with adhesive (item 4, table 2-2).

u. Align coil and core assembly (15), and
install mounting spacer (14) and brake adapter
(11) on end of housing assembly. Install con-
nector (9) on housing.

NOTE
Screws (13) must align
with coil and core assembly
(15). Install mounting
spacers (14), as required,
to set brake gap to operate
between 0 and 17 VDC.

Figure 3-3. Wiring Diagram, General.
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v. Install shims (7)
splined shaft of output
side of stop facing up.

TM 55-1680-280-40

and positive stop (8) on w. Attach eccentrics (20) to housing with
gear (30) with convex retainer rings (22) and screws (21).
Position crank arm as- X . After performing functional tests de-

sembly (3) with scribe marks on crank arm and scribed in section IV, lockwire all drilled head
gearshaft aligned. Secure crank arm assembly screws with lockwire (item 10, table 2-2) using
(3) with screw (4), washer (6), and nut (5). practices conforming to MS33540.
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SECTION IV

PROCEDURES

4-1. GENERAL.

FINAL TEST

Test the magnetic brake as described in a
through n below. See figure 2-1 and refer to table
2-1 for test equipment required to perform the
following tests:

a. Mount the magnetic brake on limit-setting
holding fixture AT1977, using limit-setting adap-
ter AT1890-7. Mount limit-setting fixture AT1890
on the holding fixture. Connect the magnetic
brake to dc test panel AT2878 and energize the
magnetic brake. Loosen screws (21) and turn
eccentrics (20) to limit the movement of positive
stop (8) (each side of center) to the mechanical
stroke limits specified in figure 4-1. Secure ec-
centrics (20) by tightening screws (21).

b. Mount magnetic brake on its side on back-
lash checking fixture AT1939 with the crank arm
assembly facing up and the mounting bolts facing
down. Tighten mounting bolts to a troque of 40
inch-pounds.

c. Remove crank arm assembly from mag-
netic brake. Attach load test arm AT3042 to the
output shaft on the brake, using the splined
adapter supplied with load test pulley AT2103.

d. Apply 17 volts dc across the brake coil to
engage the brake. Connect an ammeter in series
with the power source. Using weights (10
pounds), apply 200 inch-pounds torque first in a
clockwise direction, then in a counterclockwise
direction. The brake shall not slip in either direc-
tion. Current drawn shall not exceed 0.5 ampere.

e. Repeat d above at approximately each 10-
degree interval of shaft rotation in both directions
of operation.

f. De-energize the brake coil. Remove load
test arm AT3042 and the splined adapter installed
in c, above.

g. Install load test pulley AT2103. Apply 40
inch-pounds torque (eight-pound weight). Allow
crank arm to hit stop and check that arm backs
off stop without jamming.

h. Repeat g above in opposite direction of
rotation.

i. Install crank arm of backlash checking
fixture AT1939 and position arm vertically.
Energize brake coil with 28 volts dc. Using a
push-pull scale, apply a one-ounce force clockwise
at a 90-degree angle to the crank arm. Set dial
indicator on backlash checking fixture AT1939 to
zero. Remove the one-ounce force and apply a

2.5-pound force in a counter-clockwise direction
to the crank arm. Total crank arm movement
shall not exceed 0.005 inch as indicated on the
dial indicator.

j. Repeat i above, reversing direction of ap-
plied force.

k. De-energize brake coil and rotate crank
arm slowly by hand to detect any evidence of
binding within the travel limits of the crank arm.
At each point where binding occurs, check that
crank arm moves through point of bind with an
applied torque of 5 inch-pounds or less (using
push-pull scale).

l. Remove crank arm assembly and install
load test pulley AT2103 on output shaft of mag-
netic brake. Apply a torque of 5 inch-pounds
(one-pound weight) in a counter-clockwise direc-
tion. Crank arm shall move through complete
stroke. (See figure 4-1).

Figure 4-1. Stroke Setting Diagram, 24°, Part
No. R460M10.
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m. Repeat l above, reversing direction of 4-2. TROUBLESHOOTING.
movement. If the magnetic brake fails to meet any of the

n. Reinstall crank arm assembly (3, figure test requirements and visual inspection does not
3-1). disclose the cause of trouble, refer to

shooting table 4-1.

Table 4–1. Troubleshooting

TROUBLE

Brake inoperative:
No current.

Brake inoperative:
Excessive current,

Poor performance:
Low current.

Poor performance.
High current and noise.
Intermittent operation.

PROBABLE CAUSE REMEDY

Open connection or winding. Check continuity of all
tions.

Short circuit. Locate and correct.

Low input voltage. Check voltage.
High resistance connection. Check all connections.
Mechanical interference. Disassemble, locate, and
Binding Disassemble, locate, and
Loose connection. Locate and correct.

trouble-

connec-

correct.
correct.

4 - 2
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SECTION V

DIFFERENCE DATA SHEETS

NOTE
Overhaul instructions for
part no. D460M15, R460
M15-3, and R460M15-11
included in this section
are the same as the pro-
cedures for part  no .
R460M10 covered in the
preceding sections of this
technical manual, except
for the differences noted
herein.

5-1.   DIFFERENCE DATA FOR MAGNETIC
BRAKE, PART NO. R460M15.

The instructions contained in the preceding
sections for magnetic brake, part no. R460M10,
apply except for the differences noted in this
difference data sheet.

5-2. General Information. Same as for part no.
R460M10.

5-3. Description. Some as for part no. R460M10.

5-4. Leading Particulars. Substitute table 5-1
for table 1-1.

Table 5-1. Leading Particulars, Part No. R460M15

Normal Operating Voltage _ _ _ _ _26 volts dc
Operating Current _ _ _ _ _ _ _ 0.5 amp (max)
Brake Holding Torque _ _ _ _ _ _220 lb in.
Weight _ _ _ _ _ _ _ _ _ _ _ _ _ 1 lb 13 oz (approx)
Energized Condition _ _ _ _ _ _ _ Brake “ON”
De-energized Condition _ _ _ _ _ _ Brake “OFF”
Mechanical Stroke _ _ _ _ _ _ _     28      1.25 degrees

both sides of center
Gear Ratio _ _ _ _ _ _ _ _ 60.4 to 1

5-5. Test Equipment. Same as for part no.
R460M10 except add air seal test panel AT2652
and air seal test adapter AT2652-4. (See figures
2-1 and 5-1).

5-6. Special Tools. Same as for part no. R460M10.

5-7. Materials. Same as for part no. R460M10
except add items 8 and 9, table 2-2.

5-8. Disassembly. Substitute figure 5-2 for
figure 3-1. Shim (56A) shall be removed along
with shim (56) as shown in paragraph 3-3h.

AT2652

A T 2 6 5 2 - 4

Figure 5-1. Test Equipment Added for Part No.
A460M15, R460M15-3 and R460M15-11.

5-9. Cleaning. Same as for part no. R460M10.

5-10. Inspection. Same as for part no. R460M10.

5-11. Repair and Replacement. Same as for part
no. R460M10.

5-12. Lubrication. Same as for part no. R460M10.

5-13. Reassembly. Same as for part no. R460M10
except substitute figure 5-2 for figure 3-1, and
figure 5-3 for figure 3-2. If optional stud, part no.
5690906, is to be installed in place of screw (59,
figure 5-2) and nut (60), use a riveting fixture
and a staking machine to rivet the stud in place.
Install shim (56A) along with shim (56) as
shown in paragraph 3-7i. Add the following leak
check at the end of reassembly: Connect air seal
test adapter AT2652-4 to air seal test panel
AT2652. Remove one screw (12) and install air
seal test adapter AT2652-4 in the vacated hole.
Using air seal test panel AT2652, pressure test
the magnetic brake for air leaks. The brake shall

5-1
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FIG. &
INDEX

NO.

UNITS USABLE
DESCRIPTION PER ON

PART NUMBER 1 2 3 4 5 6 7 ASSY CODE

5-2-
-1
- 2

- 3
- 4
-5

- 6
- 7
- 8
-9

-10

-11
-12
-13
-14

-15
-16
-16

-17
-17

-18
-19

-20
-21
-22
-23
-24
-25
-26
-27
-28
-29
-30
-31
-32
-33
-34
-35
-36

5-2

R460M15-11
6021541-16
E9172

AN525D10R18
MS21083D3
AN960PD10L

E878
E9091M8
E878
MS3102E14S9P

MS35265-13

4540318
MS35265-15
MS15795-704
E1356
E1356M1
E1356M7
E1356M8
*E2740M58-1
AN5050-8R18
E9500M1-8-12

MS35190-258
E9500M1-8-12

E9500M1-8-12
E9500M1-8-12

4131102-2A1A
E3924-2
E3276
XSC119
5620202-1
4131206-2A1A
3030632
E7518-1
1131049
E1024
E1641
E878
4131104-2A1A
3090184
4131204-2A1A
1061106
E779-1

MAGNETIC BRAKE ASSEMBLY (CODED) REF D
DECAL, Identification 1
ARM ASSEMBLY, Crank 1
(ATTACHING PARTS)
SCREW, Machine 1
NUT, Self-locking 1
WASHER, Flat 1
___*___

SHIM SET AR
BRAKE, Stop 1
SHIM SET               AR
CONNECTOR, Receptacle, electrical 1
(ATTACHING PARTS)
SCREW, Machine 4

*___ ___
COIL AND CORE ASSEMBLY 1
SCREW, Machine                                                                             4
W A S H E R ,  F l a t 4
SPACER, Mounting AR
SPACER, Mounting AR
SPACER, Mounting AR
SPACER, Mounting AR
H O U S I N G ,  G e a r 1
SCREW, Machine                                                                            1
SCREW, Machine (use with 1

optional housing only)
SCREW, Machine 1
SCREW, Machine (use with 1

optional housing only)
SCREW, Machine         2
SCREW, Machine (use with 2

optional housing only)
*— —

BEARING, Ball                               1
DRUM ASSEMBLY, Brake       1
WEIGHT                                                                                                                                                  4
RING, Retaining 1
SPIDER                                                                               1
BEARING, Ball               1
DISK, Clutch                                                                                                       1
SPRING, Compression                                                                                                  1
PINION                                                                                                                    1
SHIM    SET                                                                   AR
RING, Retaining                                                                                                  2
SHIM SET                                                        AR
BEARING, Ball                                                                                         2
SHIM    SET                                                              AR
BEARING,  Ball                                                                                         2
GEAR, Helical and pin on             2
BUSHING                                                                              1
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FIG. &
INDEX

NO. PART NUMBER 1

5-2-37 E5475M1
-38 E2460
-39 E2175M1
-40 1091309
-41 512100C0250B

-42 5690906

-43 *E2740M58-2
-43 *E2740M100-2

UNITS USABLE
DESCRIPTION PER ON

2 3 4 5 6 7 ASSY CODE

SHIM SET . . . . . . . . . . . . . . . . . . . . AR
RING, Retaining . . . . . . . . . . . . . . . . . . . . . . . . 1
BEARING, Special . . . . . . . . . . . . . . . 1
GEAR, Spur, output . . . . . . . . . . . . . . . . . . 1
PIN, Grooved, headless (use with housing . . . . . .  2

assy E2740M58 only)
STUD, Shouldered (use with housing . . . . . . . . . .  1

assy E2740M58 only)
HOUSING, Gear . . . . . . . . . . . . . . . . . . . . . 1
HOUSING, Gear (optional for E2740M58-2) . . . . . . 1

*Part of matched set. Procure as housing assembly, part number E2740M58 or E2740M100-1.

hold 0.5 psi for one minute with pressure drop
not to exceed 0.25 psi within the specified time.
Remove the adapter, coat the removed screw with
sealant (item 8, table 2-2), and reinstall the
screw.
5-14. Final Test Procedures. Same as for part
no. R460M10 except as follows:

a. Substitute figure 5-4 for figure 4-1.
b. Substitute the following for paragraph

4-1, step d: With the magnetic brake at the mid-
stroke position and energized with 14 volts, apply
220 inch-pounds torque in a clockwise and coun-
ter-clockwise direction (for approximately 10
seconds at each condition). The brake must not
slip. The current must not exceed 0.27 ampere.

c. Substitute the following for paragraph
4-1, step i: With the magnetic brake energized,
position crank arm assembly at approximately
mid-stroke. Apply a one inch-pound torque in a
clockwise direction. Zero the dial indicator at
two-inch radius on crank arm assembly. Apply
one inch-pound torque in a counter-clockwise
direction. Total movement of crank arm assembly
from the zero position must not be greater than
0.010 inch.

5-15. DIFFERENCE DATA FOR MAGNETIC
BRAKE, PART NO. R460M15-3.

The instructions contained in the preceding
sections for magnetic brake, part no. R460M10,
apply except for the differences noted in this
difference data sheet.

5-16. General Information. Same as for part no.
R460M10.

5-17. Description. Same as for part no, R460M10.

5-18. Leading Particulars. Substitute table 5-2
for table 1-1.

5-19. Test Equipment. Same as for part no.
R460M10 except add air seal test panel AT2652
and air seal test adapter AT2652-4. (See figures
2-1 and 5-1.)

5-20. Special Tools. Same as for part no. R460-
M10.

5-21. Materials. Same as for part no. R460M10
except add clear sealant (item 8, table 2-2).

5-22. Disassembly. Same as for part no. R460-
M10. Shim (56A) shall be removed along with
shim (56) as shown in paragraph 3-2h.

Table 5-2. Leading Particulars, Part No. R460M15-3

Normal Operating Voltage ---------------------------------- 26 volts dc
Operating Current ------------------------------------------------ 0.5 amp (max)
Brake Holding Torque ---------------------------------------- 220 lb in.
Weight ------------------------------------------------------------------- l lb 13 oz (approx)
Energized Condition ----------------------------------------------- Brake “ON”
De-energized Condition ------------------------------------------ Brake “OFF”
Mechanical Stroke --------------------------------------------------------- 32.25    1.25 degrees both sides of center
Gear Ratio --------------------------------------------------------------------- 60.4 to 1

5-3
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5-23. Cleaning. Same as for part no. R460M10.

5-24. Inspection. Same as for part no. R460M10.

5-25. Repair and Replacement. Same as for part
no. R460M10.

5-26. Lubrication. Same as for part no. R460M10.

5-27. Reassembly. Same as for part no R460M10
except substitute figure 5-3 for figure 3-2. If
optional stud, part no. 5690906, is to be installed
in place of screw (59, figure 3-1) and nut (60),
use a riveting fixture and a staking machine to
rivet the stud in place. Install shim (56A) along
with shim (56) as shown in paragraph 3-7i. Add
the following leak check at the end of reassembly:
Connect air seal test adapter AT2652-4 to air
seal test panel AT2652. Remove one screw (12)
and install air seal test adapter AT2652-4 in the
vacated hole. Using air seal test panel AT2652,
pressure test the magnetic brake for air leaks.
The brake shall hold 0.5 psi for one minute with
pressure drop not to exceed 0.25 psi within the
specified time. Remove the adapter, coat the re-
moved screw with sealant (item 8, table 2-2),
and reinstall the screw.

5-28. Final Test Procedures. Same as for part
no. R460M10 except as follows:

a. Substitute figure 5-4 for figure 4-1.

b. Substitute the following for paragraph
4-1, step d: With the magnetic brake at the mid-
stroke position and energized with 14 volts, apply
220 inch-pounds torque in a clockwise and
counter-clockwise direction (for approximately
10 seconds at each condition). The brake must not
slip. The current must not exceed 0.27 ampere.

c. Substitute the following for paragraph
4-1, step i: With the magnetic brake energized,
position crank arm assembly at approximately
mid-stroke. Apply a one inch-pound torque in a
clockwise direction. Zero the dial indicator at

two-inch radius on crank arm assembly. Apply a
one inch-pound torque in a counter-clockwise
direction. Total movement of crank arm assem-
bly from the zero position must not be greater
than 0.010 inch.

5-29. DIFFERENCE DATA FOR MAGNETIC
BRAKE, PART NO. R460M15-11.

The instructions contained in the preceding
sections for magnetic brake, part no. R460M10,
apply except for the differences noted in this
difference data sheet.

5-30. General Information. Same as for part no.
R460M10.

5-31. Description. Same as for part no. R460M10.

5-32. Leading Particulars. Same as for part no.
R460M10 except substitute table 5-3 for table
1-1.

5-33. Test Equipment. Same as for part no.
R460M10 except add air seal test panel AT2652
and air seal test adapter AT2652-4. (See figures
2-1 and 5-1.)

5-34. Special Tools. Same as for part no. R460-
M10.

5-35. Materials. Same as for part no. R460M10
except add clear sealant (item 8) and plastic gas-
ket seal (item 9, table 2-2).

5-36. Disassembly. Disassemble the magnetic
brake assembly as follows: Note that attaching
parts follow the parts which they attach. Record
thickness of shims removed during disassembly
to facilitate reassembly.

a. Cut and remove lockwire from
head screws.

b. Do not remove identification
figure 5-2) unless it is illegible or
damaged and requires replacement.

Table 5-3. Leading Particulars, Part No. R460M15–11

Normal Operating Voltage ------------------------------------------ 26 volts dc
Operating Current -------------------------------------------------------- 50.5 amp (max)
Brake Holding Torque ---------------------------------------------------- 200 lb in.
Weight ------------------------------------------------------------------------------- 1 lb 13 oz
Energized Condition  ----------------------------------------------------------- Brake “ON”
De-energized Condition  ---------------------------------------------------------------------- Brake “OFF”

all drilled

decal (1,
otherwise

Mechanical   Stroke---------------------------------------------------------------------  32.25   1.25 degrees both sides of center
Gear Ratio ----------------------------------------------------------------------- 44.625 to 1

5-4
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Figure 5-3. Shim Location Diagram, Part No. R460M15 and R460M15-3.
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Figure 5-4. Stroke Setting Diagram, 28°,
Part No. R460M15.

c. Remove crank arm assembly (2) from
shaft of output gear (40) by removing screws
(3), nut (4), and washer (5).

d. Remove shims (6), brake stop (7), and
shims (8) from shaft of output gear (40).

e. Remove electrical connector (9) from gear
housings (15 and 43) by removing screws (10).
Unsolder leadwires from connector terminals and
remove electrical connector (9).

f. Remove core and coil assembly (11), with
attached mounting spacers (14), from gear hous-
ings (15 and 43) by removing screws (12) and
washers (13).

g. Remove mounting spacers (14) from core
and coil assembly (11).

h. Position the magnetic brake assembly on
a suitable work surface with gear housing (43)
on the bottom, and remove screws (16 thru 19)
from gear housing (15).

Figure 5-5. Stroke Setting Diagram, 32.25°,
Part No. R460M15-3 and R460M15-11.

i. Using a suitable soft-face mallet,
housing (15) lightly and remove.

CAUTION
When separating housing,
do not use sharp object.

j. Remove pinion shaft (28), with

tap gear

attached
parts, from gear housing (43) and disassemble as
follows:

(1) Remove ball bearing (20), brake
drum assembly (21), and centrifugal weights
(22).

(2) Remove retaining ring (23), centri-
fugal spider brake (24), ball bearing (25), clutch
disk (26), and compression spring (27) from
pinion shaft (28).

k. Remove shims (29) from gear housing
(43).

l. Remove helical gear and pinion (35), with
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attached parts, from gear housing (43) and dis-
assemble as follows:

(1) Remove retaining ring (30), shims
(31), ball bearing (32), shims (33), and ball
bearing (34) from helical gear and pinion (35).

(2) Repeat step (1) for remaining heli-
cal gear and pinion (35).

m. Remove output spur gear (40), with at-
tached parts, from gear housing (43) and dis-
assemble as follows:

(1) Remove bushing (36), shims (37),
and ball bearing (39) with attached retaining
ring (38) from shaft of output spur gear (40).

(2) Remove retaining ring (38) from
ball bearing (39).

n. Do not remove pins (41) or stud (42)
from gear housing (43) unless they are damaged
and require replacement.

5-37. Cleaning. Same as for part no. R460M10.

5-38. Inspection. Same as for part no. R460M10.

5-39. Repair and Replacement. Same as for part
no. R460M10.

5-40. Lubrication. Same as for part no. R460M10.

5-41. Reassembly. Assemble the magnetic brake
assembly as follows: Initially install the same
thickness of shims as were removed during dis-
assembly, unless otherwise specified.

a. General.

(1) Coat all gears, bearings, and work-
ing parts lightly with grease (item 2, table 2-2).

(2) Apply clear sealant (item 8, table
2-2) to all steel screws unless otherwise specified.

CAUTION
Insure that gear housings
(15 and 43, figure 5-2)
have identical matched
numbers before starting
assembly procedures.

b. If grooved pins (41) were removed, press
pins in appropriate holes of gear housings (15
and 43) to dimension shown in figure 5-6. If
shouldered stud (42) was removed from gear
housing (43), use a riveting fixture and electro-
stake machine to rivet stud in place.

Figure 5-6. Pin Pressing Diagram, Part No. R460M15-11.
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c. Coat bearing journal surface of output
spur gear shaft (40) with plastic gasket seal
(item 9, table 2-2). Install retaining ring (38)
onto ball bearing (39) and install ball bearing
onto output spur gear shaft (40) with retaining
ring facing pinion end of shaft. Remove excess
plastic gasket seal, using a dry, lint-free cloth.

d. Install shims (37) and bushing (36) onto
opposite end of output spur gear (40), and install
output spur gear into appropriate location in
gear housing (43).

e. Install gear housing (15) onto gear hous-
ing (43) and secure, using screws (16 thru 19).
Torque screws between 18 and 22 inch-pounds.

f. Using a suitable dial indicator, check out-

put spur gear (40) for zero end play. Remove
output spur gear (40) and add or remove shims
(37) to obtain required end play, (See figure
5-7.)

g. Reassemble and check end play per e and
f above.

h. Using crank arm assembly (2), rotate
output spur gear (40). Output spur gear is prop-
erly shimmed when zero end play exists and it
moves freely.

i. Separate gear housings (15 and 43). Re-
move output spur gear (40), with attached parts,
and set aside.

j. Using a pressing fixture, install ball bear-
ings (32 and 34) onto helical gear (35).

Figure 5-7. Shim Location. Diagram, Part No. R460M15-11.
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k. Install shims (31) and
onto pinion end of helical gear
(33) onto bearing (34).

retaining ring (30)
(35). Install shims

l. Repeat procedure of j and k above for re-
maining helical gear (35).

m. Position one helical gear (35), with at-
tached parts, into appropriate location of gear
housing (43) and seat. If shimming prevents
seating, try opposite location in the same housing
half.

n. Repeat procedure of m above, for remain-
ing helical gear (35).

o. Repeat m and n above, using opposite gear
housing (15). Select the housing that uses the
least amount of shims (31 and 33) to eliminate
end play of helical gears (35).

p. With both helical gears (35) in position
in appropriate housing half, install opposite
housing and secure with screws (16 thru 19).
Torque screws between 18 and 22 inch-pounds.

q. Check free rotation of helical gears (35),
using finger through access opening in rear of
gear housing assembly.

r. Separate gear housings (15 and 43), leav-
ing helical gear assemblies in one housing. Align
faces of helical gears (35) by exchanging neces-
sary thickness of shims (31 and 33) maintaining
the same total thickness of these shims. The
thickness of shimming on both ends of each helical
gear (35) should be approximately equal.

s. Measure and record the thickness and loca-
tion of shimming of helical gears (35). Mark
each helical gear assembly for location in selected
gear housing, and remove helical gear assemblies
and set aside.

t. Install compression spring (27), clutch
disk (26) with flat side facing spring, ball bear-
ing (25), and centrifugal brake spider (24) onto
pinion shaft (28).

u. Using an inserting fixture, press retaining
ring (23) onto pinion shaft (28).

v. Install ball bearing (20) onto pinion shaft
(28), and position pinion shaft with attached
parts in gear housing (43).

w. Install output spur gear (40), with at-
tached parts, into gear housing (43). Install
sufficient amount of shims (29) between ball
bearing (20) and bushing (36) to remove end
play of pinion shaft (28). Holding ball bearing
(20) in position in gear housing bore, spin clutch
disk (26). Clutch disk shall rotate freely.
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x. Install helical gears (35), with attached
parts, in gear housing (43) in their marked loca-
tions. With ball bearing (20) and pinion shaft
(28) not seated, hold the pinion shaft to prevent
rotation. Rotate one helical gear (35), causing its
teeth to move up past the pinion on the pinion
shaft (28). Skip five teeth in this manner.

v. Check seating of ball bearing (20) and
pinion shaft (28). Using fingers, press on output
spur gear (40) and helical gears (35). If pinion
shaft is not properly seated, it will lift up. Mate
gear housings (15 and 43) and turn assembly
over.

z. Separate gear housings and repeat seating
procedure of y above. If incorrect seating is evi-
denced, lift ball bearing (20) and pinion shaft
(28) and rotate helical gear (35) to skip one
tooth. Repeat y and z above to recheck seating.

aa. Mate gear housings (15 and 43) and,
using crank arm (2), spin the gear train. Rota-
tion shall be free and some coasting shall occur.

ab. Position gear housing assembly so that
the selected housing (refer to m above,) is on the
bottom. Separate gear housings and, using crank
arm assembly (2), check to see if backlash is
evident.

ac. Reposition helical gears (35) out of
lateral alignment, moving each gear approxi-
mately 0.015 inch in opposite axial direction, by
exchanging the necessary thickness of shims (33)
while maintaining the same total thickness of
these shims. Record the total actual shift by
measuring the thickness of exchanged shims.
Recheck the backlash and make axial adjustments
until minimum backlash is obtained within free
rotation limits.

CAUTION
Do not permit meshing of
helical gears (35) on run-
out of the pinion teeth of
pinion shaft (28).

ad. If minimum backlash cannot be obtained
by performing aC above, and further lateral offset
of helical gears (35) is not possible, readjust
shimming per r above.

ae. Reduce backlash by shifting pinion shaft
(28) from center alignment, charging its mesh
with helical gears (35). Repeat x through z
above, skipping an additional tooth as described
in x above.
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af. Remove pinion shaft (28), with attached
parts, from housing assembly and install centri-
fugal weights (22) in centrifugal spider (24),
radius end facing outward, and brake drum as-
sembly (21), notched side facing away from
clutch disk (26). Reinstall pinion shaft assembly
(28) with attached parts in housing assembly,
insuring that ball bearing (20 ) is firmly seated
and that all gears are properly meshed.

NOTE
Clean brake weights, using
a clean, dry, lint-free cloth
prior to installation.

ag. Install gear housing (15) onto gear
housing (43) and secure, using screws (16 thru
19). Troque screws between 18 and 22 inch-
pounds. Apply clear sealant (item 8, table 2-2)
to face of gear housing prior to final assembly.

ah. Install approximately 0.050 inch of
mounting spacers (14 ) on core and coil assembly
(11), and install core and coil assembly with
attached mounting spacers into gear housings
(15 and 43). Secure, using screws (12) and
washers (13).

NOTE
Clean faces of clutch disk
(26) and core and coil as-
sembly (11), using a clean,
dry, lint-free cloth prior
to installation.

ai. Using DC test panel AT2878, apply 10
volts dc to core and coil assembly (11). Using
crank arm assembly (2), rotate output spur gear
(40) at approximately 10° intervals from stop to
stop, producing ON and OFF power to core and
coil assembly. Brake must operate at 10 volts dc
maximum. Add or remove mounting spacers (14),
as required, to obtain specified brake setting.

NOTE
Decreasing the amount of
spacers (14) used will de-
crease the voltage. In-
creasing the amount of
spacers used will increase
voltage.

aj. Install two 0.380-inch pieces of No. 16
heat-shrinkable sleeving over leadwires of core
and coil assembly (11), and solder leadwires to
pins of electrical connector (9). (See figure 3-3).

ak. Position heat-shrinkable sleeving previ-
ously installed over soldered pins of electrical
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connector (9), and using a thermogun, shrink
sleeving.

al. Install electrical connector (9) onto gear
housings (15 and 43), using screws (10). Coat
mounting flange face of electrical connector prior
to installation with clear sealant.

NOTE
Orient keyway of electri-
cal connector towards rear
of assembly and insure
that leadwires of core and
coil assembly are looped
under shouldered stud of
gear housing (43).

am. Install sufficient amount of shims (8)
onto spur gear (40) to prevent brake stop (7)
from interfering with housings (15 and 43) and
to obtain maximum engagement of brake stop
(7) with stop pins.

an. Install brake stop (7), aligning scribe
marks of brake stop with output spur gear (40).
Rotate output spur gear (40) slowly by hand to
detect any evidence of binding within travel
limits. Any evidence of binding may necessitate
relocation of brake stop (7) on output spur gear
(40). (See figure 5-5.)

NOTE
If output spur gear (40)
was replaced, a scribe line
must be added to end of
output spur gear, accurate-
ly marking the mid-posi-
tion relationship of output
spur gear and brake stop.

ao. Upon completion of test procedures as
described in paragraph 4-1, complete assembly
as follows:

(1) Stake screws (16 and 17), using a
suitable center punch.

(2) Lockwire all drilled head screws in
accordance with step 3-7x.

(3) Using Methyl-Isobutyl Keytone
(item 11, table 2-2) and a clean, dry, lint-free
cloth, clean all exposed surfaces to be sealed.

(4) Using clear sealant, spray-coat all
external joints, seams, and bases of external
screw heads with a thin layer of sealant. Apply
per manufacturer’s specification. Allow approxi-
mately one hour drying time between any addi-
tional coats that may be required to fill visible
gaps or voids.
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(5) Install shims (6) and crank arm
assembly (2), aligning scribe mark of crank arm
assembly with scribe mark of output spur gear
(40). Add or remove shims (6) to eliminate end
play of brake stop (7). Secure crank arm assem-
bly by using screw (3), washer (5), and nut (4).

(6) Install identification decal to gear
housing (43).

(7) Remove one screw (12) from rear
of gear housing assembly and install air seal test
adapter AT2652-4. Using air seal test panel
AT2652, pressure-test magnetic brake assembly
for air leaks. Magnetic brake assembly shall hold
0.5 psi for one minute with pressure drop not to
exceed 1/4 psi within above specified time. Re-
move air seal test adapter and coat removed
screw (12) with clear sealant and reinsert.

5-42. Final Test Procedures. Same as for part
no. R460M10 except as follows:

a. Substitute figure 5-5 for figure 4-1.

b. Substitute the following for paragraph
4-1, step d: With the magnetic brake at the mid-
stroke position and energized with 14 volts, apply
220 inch-pounds torque in a clockwise and coun-
ter-clockwise direction (for approximately 10
seconds at each condition). The brake must not
slip. The current must not exceed 0.27 ampere.

c. Substitute the following for paragraph
4-1, step i: With the magnetic brake energized,
position crank arm assembly at approximately
mid-stroke. Apply one inch-pound of torque in a
clockwise direction. Zero the dial indicator at
two-inch radius on crank arm assembly. Apply a
one inch-pound torque in a counter-clockwise di-
rection. Total movement of crank arm assembly
from zero position must not be greater than 0.010
inch.
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APPENDIX B

REPAIR PARTS AND SPECIAL TOOLS LIST

(Current as of 2 June 1970)

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 brake, magnetic.

B-2. GENERAL.
This repair parts 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. A list of special tools, test and sup-
port equipment authorized for the performance of maintenance at the general support level.

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 alpha-numerical sequence, cross-referenced to
the manufacturer’s Federal supply code, illustration figure and item number.

B-3. EXPLANATION OF COLUMNS.
The following provides an explanation of columns in the tabular lists in sections II and III:

a.

are:

Code
P

P2

P9

P10

M

A

Source, Maintenance and Recoverability Codes (SMR), Column 1.

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

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
purposes because the combat or military essentiality of the end item dictates that a minimum
quantity be available in the supply system.

Assigned to items which are NSA design controlled: unique repair parts, special tools, test,
measuring and diagnostic equipment, which are stocked and supplied by the Army COMSEC
Logistic System and which are not subject to the provisions of AR 380-41.

Assigned to items which are NSA design controlled: special tools, test, measuring and diag-
nostic equipment for COMSEC support, which are accountable under the provisions of AR
380–41, and which are stocked and supplied by the Army COMSEC Logistic System.

Repair parts, special tools and test equipment which are not procured or stocked, as such,
in the supply system but are to be manufactured at indicated maintenance levels.

Assemblies which are not procured or stocked as such, but are made up of two or more units.
Such component units carry individual stock numbers and descriptions, are procured and
stocked separately and can be assembled to form the required assembly at indicated mainte-
nance categories.
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Code Explanation
X 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.

X1 Repair parts which are not procured or stocked. The requirement for such items will be filled
by the next higher assembly or component.

X2 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 ex-
ception data, from the end item manager, for immediate use.

G Major assemblies that are procured with PEMA funds for initial issue only as exchange
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 as re-
stricted by AR 700-42.

(2) Maintenance code indicates the lowest catagory of maintenance authorized to install 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 recov-
ery or salvage. Items not coded are nonrecoverable. Recoverability codes are:

Code Explanation
R Applied to repair parts (assemblies and components), special tools and test equipment which

are considered economically reparable at direct and general support maintenance levels. When
the item is no longer economically reparable, it is normally disposedl of at the GS level. When
supply considerations dictate, some of these repair parts may be listed for automatic return
to supply for depot level repair as set forth in AR 710-50. When so listed, they will be re-
placed by supply on an exchange basis.

S Repair parts, special tools, test equipment and assemblies which are economically reparable
at DSU and GSU activities and which normally are furnished by supply on an exchange basis.
When items are determined by a GSU to be uneconomically reparable, they will be evacuated
to a depot for evaluation and analysis before final disposition.

T Higher dollar value recoverable repair parts, special tools and test equipment which are sub-
ject to special handling and are issued on an exchange basis. Such items will be repaired or
overhauled at depot maintenance activities only. No repair may be accomplished at lower
levels.

U Repair parts, special tools and test equipment specifically selected for salvage by reclamation
units because of precious metal content, critical materiels, high dollar value or reusable
casings or castings.

b. Federal Stock Number, Column 2. Indicates the Federal stock number assigned to the item and
will be used for requisitioning purposes. Items source coded A, M, X1, or X2 are not assigned a Federal
stock number.

B-2



TM 55-1680-280-40

c. Description, Column 3. Indicates the Federal item name and any additional description of the
item required. The description column contains the following subcolumns.

(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. Indicates an alpha coding to reflect the application of the listed item to
the specific manufacturer’s model designation. No entries in this column indicate the item listed applies
to all models. Refer to paragraph B-4b for identification of the usable on codes.

d. Unit of Measure (U/M), Column 4. A two-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 assem-
bly. A “V” appearing in this column in lieu of a quantity indicates that a definite quantity cannot be
indicated.

f. Thrity-day GS Maintenance Allowance, Column 6.

(1) The allowance column is divided into three subcolumns. Indicated in each subcolumn, op-
posite 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 multiply-
ing 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 pro-
vide for adequate support of 100 equipments for one year.

h. Depot Maintenance Allowance per 100 Equipments, Column 8. Not applicable.

i. Illustration, Column 9. Illustrations appear in the narrative portion of this manual. This column
is divided as follows:

(1) Figure number, column 9a. Indicates the figure number of the illustration in which the
item is shown. Appearances of the letters “MSUP” in this column indicate maintenance supplies located
in section II.

(2) Item number, column 9b. Indicates the callout number to reference the item in the illus-
tration.

B-4. SPECIAL INFORMATION.
a. Attaching parts are listed following the part(s) they attach and in the same indent. They are

separated from the part(s) by the words “attaching parts” in the description column. When they attach
an assembly which is broken down to show detail parts, the attaching parts are separated from the de-
tails of the assembly by the symbol “____ *_____.” Details of the assembly are then indented one space
to the right of their next higher assembly, which appears above the attaching parts.

b. Identification of the usable on codes included in column 3 of sections II and III are:
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Code Used On
A P/N R460M10
B P/N R460M15
C P/N R460M15-3

D P/N R460M15-11
BLANK All models

c. Parts which require manufacture or assembly at a category higher than that authorized for in-
stallation will indicate in the source code column the higher category.

B-5. HOW TO LOCATE REPAIR PARTS.
a. When Federal stock number of reference number is unknown:

(1) First. Find the exploded view illustration of the assembly or subassembly to which the re-
pair part belongs.

(2) Second. Identify
item number of the repair part.

(3) Third. Using the
tration column.

the repair part on the illustration and note

repair parts listing, find the figure and item

the illustration figure and

number listed in the illus-

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 alpha-numerical 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 illustra-
tion column referenced, in the index of Federal stock numbers and reference numbers.

B-6. FEDERAL SUPPLY CODES FOR MANUFACTURERS.
Code Manufacturer

02615 NYLOK Co The Division of USM Corp 611 Industrial Ave Paramus NJ 07652
71688 Cook Electric Co 6401 Oakton St Morton Grove IL 60053
76381 Minnesota Mining and Mfg Co 3 M Center St Paul MN 55101
76665 National Lock Washer Div Charter Wire 40 Haynes Somerville NJ 08876
81039 Plessey Airborne Corp 1414 Chestnut Ave Hillside NJ 07205
81348 Federal Specifications Promulgated by General Services Administration
81349 Military Specifications Promulgated by Standardization Div Directorate of Logistic

Services DSA
88044 Aeronautical Standards Group Dept of Navy and Air Force
96906 Military Standards Promulgated by Standardization Div Directorate of Logistic Services

DSA
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Richard Woods
1680-678-5411

Richard Woods
1680-772-5599
1680-909-8099
1680-921-5992

Richard Woods
1680-089-2621
5305-253-5607
1680-066-9431
5305-286-1766

5310-902-6676
5310-167-0834

Richard Woods
5340-917-7863

Richard Woods
1680-736-8876

Richard Woods
1680-738-4598

Richard Woods
5935-201-5668

Richard Woods
5935-201-2721

Richard Woods
5305-543-2024

Richard Woods
1680-347-7946

Richard Woods
5305-543-2024

Richard Woods
5305-282-4045

Richard Woods
6105-093-7411

Richard Woods
5340-536-9565

Richard Woods
1680-079-2544

Richard Woods
1680-824-1468

Richard Woods
1680-960-4046

Richard Woods
 

Richard Woods
 

Richard Woods
1680-988-0197

BrewsterKL
1

BrewsterKL
2

BrewsterKL
1

BrewsterKL
1

BrewsterKL
1

BrewsterKL
1

BrewsterKL
1

BrewsterKL
1

BrewsterKL
1

BrewsterKL
1

BrewsterKL
1

BrewsterKL
1

BrewsterKL
1

BrewsterKL
4

BrewsterKL
4

BrewsterKL
4

BrewsterKL
1

BrewsterKL
1

BrewsterKL
1

BrewsterKL
V

BrewsterKL
V

BrewsterKL
V

BrewsterKL
V

BrewsterKL
V



nr

FEDERAL
STOCK

NUMBER

5315-865-9667

1680-919-7989

5305-156-2817
5305-059-4573
5305-660-2625
5305-082-4895

1680-919-7992

1680-956-9942

5305-901-2651
5310-964-3896

5340-032-1817
3110-198-2844
5340-917-7863
1680-527-1703
1680-530-6164
1680-662-3942
1680-723-9464
5340-562-7870
1680-686-1587
5340-370-4629
5340-917-7863
1680-527-1703
3110-115-0759
1680-795-0805
1680-530-6164
3110-155-9590
1680-535-5205
1680-575-1428
3110-155-9590
5315-844-5644
1680-727-5054
6105-685-0085
1680-346-4005
1680-346-4003

5305-957-6644

1680-346-4004
5310-088-0551
5310-725-3806
1680-686-1580
1680-960-4052

REFERENCENUMEERLNFRCODE

MSl6562-1 (96906)
E274OM3.3
E274OM33-1 (81039)

AN505-8R18 (88044)
MS35190-258
Ms35265-47 :z;
E9500Ml-8-12 (81039)

3274OM33-2 (81039)

I39176

NK505-2-5
R9177

E2460
E2175Ml
R878
E381
~1024
E779
I34965
E147lMl
E4624l.U
~1641
E878
E381
4131104-OAlA
E4627
Bi024
4131102-2AlA
E4594Ml
I33924
4131102-2AlA
1316562-194
~4684
E489
E3276
E3274

MS35190-220

E3275
MS21044NO4
B9168
E7518
R9167

(81039)

(02615)
(81039)

(81039)
' (81039)

(81039)
(81039)
(81039)
(81039)
(SlO39)
(81039)
(81039)

:::::i;
(81039)
(81039)
(81039)
(81039)
(81039)
(81039)
(81039)
(81039)

gE;;
(81039)
(81039)
(81039)

(96906)

:EE;
(81039)
(81039)
(81039)

-I-

]

1

1

1
1

(

I
1

I

1
I

1
I
I
1
1
I

1
I

1
I

1
*

.PIN.SPRING ........................ ABC
HOUSING GEAR ANDMUTUR ............. ABC
.HCUSXNG HALF,GRAR AND MOTOR....... ABC

USRUNTILEXRAUSTRD~NO
BEPLACENRNT

AlTACHING P&CS
.SCWW.MACHINE ..................... ABC
.SCBJlw.MAcHINE ..................... ABC
.SCRJ?N,HACkURR ..................... ABC
. SCRRW-OPTIONAL .................... BC

S--*--V
.HWSING  HALF,GRAR AND MOTOR....... ABC

USE UNTTL RXRAUSTRD,
NO REPLACEMRNT

fWiiING,ECCENTRIC .................. ABC
ATTACRINGPARTS

SCREW.SELF-LOCKING................. ABC
#LSHRR.RFXRSSRD.................... ABC

.--* -.-
RING,RElXINl.NG .....................
Bi3ARING.RALL.A . . . . . . . . . . . . . . .
SHIM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ABC
BHIM-OPTIONAL . . . . . . . . . . . . . . . . . . . . . . B C
SHR4  SET . . . . . . . . . . . . . . . . . . . . . . . . . . .
BBARTNG.SLBWE . . . . . . . . . . . . . . . . . . . . .
BUSHING.~ . . . . . . . . . . . . . . . . . . . . . ABC
SHIM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ABC
:BARsHBFT.INTERNAL . . . . . . . . . . . . . . . . . ABC
SPACER.RXNG ........................
SHIM ...............................
sHIM-oFTI~ ....................... ABC
BJ!ARING,EAI&, ANNULAL.. . . . . . . . . . . . . ABC
LINER, BEARING . . . . . . . . . . . . . . . . . . . . . . ABC
S H I N  S E T . . . . . . . . . . . . . . . . . . . . . . . . . . . ABC
BEAlUNG.BALL. ANNULAR ............... ABC
:EAR,HELICAL  AND PINION ............ ABC
BRAKE  DRUM ASSBMBLY.ACTCATCR ....... ABC
BEAfUNG,BtUL, ANNULAR ............... ABC
PIN.SPRING ......................... ABC
zmAR.sm ....................... ABC
SHIM ............................... ABC
dRIGRT,CENTRIFUGAL  BRAKE...........
DISK,CENTRIEUGAL BRAKR ............. ABC

ATTACH&G  PARTS
XREW,MACRINE ...................... ABC

5PIDRR,CENTRIFUGAL  BRAKE ...........

~AS~R.,...:1^111,,,,,,:::: .

ABC
!RJT.SELF-LOCKING.l?EXAGON ........... ABC

iPRING.CGMPRBSSION ................. ABC
z

DISK,CLUTCR,MAGNETIC

EA 1
EAl
EA 2
RA V
EA v
EA 2
EA  2
RA v
EA 2
EA 2
BAl
BAl
EA 1
EA 1

EA 1

EA 4

(6)
S&DAY  GS

MAIHT  AM

-iiT
I.20

-

*

*
*
*
*

*

*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
k
*

*

*
*
*
*
*
-

iii
‘l-50

*

*
*
*
*

*

*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*

*
*
*
*
2
-

7%
&YR
.WPf

100
iqull
ITGC

16

17
18
19
19

2i
22

2
2 5
25
26
27
2 8
29
30
31
32
32

2
35
36
37
38
39

E
42
43
4 4

45

:;
48
49
50
-
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4
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111 I21 (3) (4) IS)““rl g;SMR FEDERAL DESCRIPTION
C O D E STOCK U S A B L E  s&

N U M B E R REFERENCE NUMBER 1  llFR  CODE C L
“lT  -_.._

p”“&” 1680-738-4594’ 89161 (81039 1 BUSRING,SPLINED l . ..*.............., A B C RAl t
P”“&” 1680"724-5128 E9165 (81039) SPACEiR,SLGVS  . . . . . . . . . . . . . . . . . . . . . . 1 ABC IEAI 1 I
P”“H”” 3150-198-0431 5412013 (81039)  RO~R,BRARI
P""""" 530.5-943-8153 N535228-22 (96906) scRBw,MAcHINE,
p-s”- 3110-240-9629 14.131104~2AlA (81039) BR&Rl  _ _
P--“-m 5340-558-3462 ~3188 (81039)  SKIM . . ..*............w............* I A lRAl3  I
p-H”” 5340-558-3462 E31S8 (81039) t$UM.. . ..*.........*.i.*......s....I Bc ltil 2 I
P""&" 1680-053-3916 It459344
p--R"" 5305-548-9442 AN505-4R22

(81039)  PINION,Sj?AFr.......................  ABC
(88044)  8CRNW,MhCUNE.r....................  ABC

+A 1
,EA  1

p-g+ 5310-088-0551 Ms21044?~04 (96906) NUT,Ser;P-LOCkING,NEXAGO&....  . . . . . . ABC E A . 1
1680-919-7992 E274OK33-2 (81039)  HOUSING m,GBAR  ANDMOTOR........ ABC EA 1

USRUNTXLk%HAUSTRD,
No REPLAm /

_ I

' ;
!

a.
^
' , 'MAGNEnC  B&R R46OM15-11 :

!
v

_I
,.'

i _I

p--H"" 1680-89G-2i78 602Xi41-16 ( 8 1 0 3 9 )  pLATe,I~PrcATI~...........,...  D  SA 1

P&H.-' )5305-25+5667 MS~J318-S
A!tTAkIlING  PARTS

(96?06)  SCREW,DRIVe..........~r.....‘~.r...  R D
""4":"

:RA  2

p-&- 1680-066-9413 I39172 (81039) ABM A~S~LY,C%~~UC.I..~............
-, ATTACRZNG PARTS

,EA/  1
I

._  . p+p* 5305-576-7812 AN525DlOR18 (880441'  SCREW  t+U.i?INE.,.;....;.  . . . . . . . . . . . . D lEAI 1
” p--H”” 5310-905-3081 Ms21083B3 (96906) NiJT,Sb~INGS~N..~........  D a! 1

p" "H"  " 5310-167-0753 AN96OPDlOL (88044) WASRRR.i%.&T........................  D RA: 1
"""*"""

Xl"""" ; E9173 0x039) .hRN,CRANN.r  . . . . ,..6  . . . . l . . . . *.*...,

Xl����

5340-917-5863
Ii9174 (81039) .PIN,CR&K

I ;ti
. . . . P.-q*  ,......  ..A...*..:

p--p" ES78
EQ09ba

(81039) SHIM iEA  VI
x2-H--

l *.*.~.........;...*...........
(810391  STOP,MRCSANICAL..,.................  D jBA  1

p--n-  - 3340-917-7863 Sa7a (al0393 sim4. . . . . . . . ..d.B..................
5935-201-2721 ~S3102E1459P (96906) CON'NPXOR,RECEPTAGLE,E~C~CAL....

,u v
EAl

RPLS-- 5935-201-5668 USE UNTIL
RXSATJSTRD,NO  REPLAB

ATTACklING  PmS
P--H-- 5305-543-2024 F&935265-13 - (96906) SCREW,

P""&" 1680-824-1466 4540318 (81039)  CORE AND COIL ASSEMBLY............. D RAi 1
AT'fAtXUNG  PARTS

p-p" 5305-531-0298 MS35265-15
,

P”“&” 5310-550-5009 MS15795-704
( 9 6 9 0 6 )  SCl?EW,MACHINF&....,,................  D  EA 4
(96906) WASRRR,FLAT . . . . . . ..*.....*.......*. D RA4

"""*"",
P--H-- 6105-093-7411 El356 (81039) SkHDUNTING...................... 'Eh v
p-++ 5340;536-9565 B1356Ml

1680-079-2544
(81039) SHIM-MhNTING,.....................  BCD RA V

p-q+- E1356M7 (81039) SHIM-m lTNG............,.....,.~.I BCD
P--H-- 1680-824-1468 E1356M8 (81039)  SHM-MOUi+l'ING......................I  BCD

IEAI  v I
lEAI  v  I

p-g+ - 1680-114-1178 E274OM58 (81039 1) RQUSING,MAGNETIC BRAKE ASSEMBLY.... D RA 1
I I I

[R

:

(01 (9)
DEPOT

R  MAINT
ILLUSTRATION

ALWPER.
’ IW ;; bl
Y EQUIP

N O ZM

3-1 '51
3-l 52
3-l 53

,3-l 54
3-l 55
3-l 56

56A
33::  57
3-l 59‘

60
!61 :

,

.I !

5-2

5 - 2

5-2 2

!
5-2 3
5-2 4
5-2 5

5-2

5-216 5-2 '

5-2 7
5-2 i8
5-2 9
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1
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4
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1
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3
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1
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(5)
B
UiT

-

1

:
1
1
2
2

1
1

z

:
1
1
1
1
V
2
V
2
V

f

:
1
1

2'

V

V

V

V

V

V

17)  (8) (9)
rYR  DEPOT
YPER  MAI"T

ILLUSTRATION

IW ALWPEA
QUIP  le.3  c=) lb)
rcCv  EQUIP

1 'N'o"

5-2 15'

5-2 16
. j 5-2 16

5-2 17
! 5-2 17
i 5-2 18
5-2 19

-

5-2
5-2
5-2
5-2
5-2 i
5-2
5-2
5-2

M8UP

M8UP1M8UP

MSUP

MSUP

MSUP1

25
26
27
28
29
30
31,
32
3 3
3 4
35
3 6
38
39
4 0
43

(6)
L” ‘OS
NTALW

w

SMR
C O D E

F E O E R A L
STOCK
NUlER

iii-
l-50 5

-

*
*
*
*
*
*

*
-a’
x
*
*
*
*
*

*
*
*
*
*
*

*
*
*
*

*

*

*

*

*

*

*

7.Tc

81. l!lo

-

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

-

z
.20

-

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

-

E2740W8-1 (81039)

AN505-8918
E95OOMl-8-12 gE%;
MS35190-258
E950Otfl-8-12 IEi$
E950OMl-8-12 (81039)
89500Ml-8-U (81039)

k274OK58-2
4131102-2AlA ::::z;
E3924-2 (81039)
R3276 (81039)
xsc119 (76665),
5620202-l
4131206-2AlA

.%OUSING,GEARANDMOrOR . . . . . . . . . . . .
ATTACRINGPARTS

.SCRBW,MAoHINE. . . . . . . . . . . . . . . . . . . . .

.SCBBW,MAQIINR. . . . . . . . . . . . . . . . . . . . .

.ScRRw,~.....~*...........*..

:;Z*S
. . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . .

.scREw,mmi....................
-..-C.,

.RousING,GRAR AlNDMOTQR . . . . . . . . . . . .
BEtARING,FjALL,ANNU --LAR. . . . . . . . . . . . . . .
BRARRDRUMASSRME LY ................
wFmHT,-FOGAL BRAKE ...........
RINQ.RE TAIN!CNG.. . . . . . . . . . . . . . . . . . . .

(81039,  S~Dl&XNTRIrY$AL .................
I(81039) ,Bl%RING.B&LL.ANNULQ ...............

D

D
D
D
D
D
D

D
D
D

D
D
D
D
D
D

D
D
D
D
D

D
D
D

5305-156-2817
5305-082-4895
5305-059-4573
5305-082-4895
5305-082-4895
5305-082-4895

1
1

1
1
1
1

1

1
:.

.i
:
i.

/
1

i

3110-155-9590
1680-831-414.3
1680-346-4005
5340-282.Q761
1680-827-2160
3110-075-2632
1680-824-1467
1680-874-4583

1680-53066164
5340-370-4629
5340-917-7863
3110-240-9629
1680-103-0017
311Q-864-0580

X80-874-4590
5340-032-1817
3110-198-2844
1680-824-1465

3030632
~7518-1
1131049
~1024
~1641
ES78
4131104~28111

ai . . . . . . . . . . . . . . . . . . . . . . . .
KPRBSSION . . . . . . . . . . . . . . . . .

ZCAL . . . . . . . . . . . . . . . . . .

(81039) DISR,CLU!F
(81039) smG,ca
(a-1039) GIUW.@%HKL
(81039) SHII
(81039) ~~ACEB,RING.-- ---.

3090184
4131204-2AlA
la61106
E779-l
R2460
Ei175Ml
1091309
&274OM58-2
5412iOOC025OB

N SET . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . .

(81039)  SHIM ...............................
(81039) BF&RING,BAtL,ANNUL@ ...............
.(81039)  SHIM SET...........................
(81039)  BB@.hG.BALL.ANNULAR ...............
( 8 1 0 3 9 )  GFU@AFT.HeLIcAt. . . . . . . . . . . . . . . . . .
( 8 1 0 3 9 )  BEARING.FLANGh'D ....................
(81039) RING.RETAINIMG .....................
(81039) BRARING,BALL,A ...............
(81039) GEARSW.SPUR.................r ...
(81039) HOUSING,GBAR  AND MOTOR.............
(81039) PIN.GROOVED.HEADLRSS ...............

I MAIWlTtNANCESUppzIES

P--O-- 5350-221-0872

P--O-- 5350-246-0330

(81348) CLOTR,ABRASIVE-9 IN.W.11 IN.LG,....
FRD P-C-458

(81348) CLOlX&RAS1VF.-9  IN.&11  INJG,....
FED P-C-451

(71688) INSULBTING VARNISR.RLRCTRICAL......5970-162-7523

6850-264-9038

8030-087-8630

8030-275-8117

1pTCAN
(81348) DRY CLRANING SULVRNT-TYPE l,.......

FED p-~-%80,5 GAL IRtUU
(81349) ANYISBIZR COMPOUNDMIL-T-5544,.....

1 LB CAN
X801 (76381) S8ALING COMWUND Wf CATALYST , . . . . . . .

MIL-S-7124

Richard Woods
5315-997-1920
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6
8

0
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8
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B
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Richard Woods
9150-985-7246
9150-985-7246

Richard Woods
4920-934-8407

Richard Woods
4920-946-6939

Richard Woods
4920-946-6940

Richard Woods
4920-946-6941

Richard Woods
4920-946-6987

Richard Woods
4920-946-7002

Richard Woods
4920-946-7003

Richard Woods
4920-936-5533

Richard Woods
4920-997-6288
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TM 55-1680-280-40

SECTION IV
FEDRAL STOCK NUMBER AND REFERENCE NUMBER INDEX

STOCK FIGURE ITEM STOCK FIGURE ITEM

NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER

1680-053-3916 3-1 57 4920-946-7002
1680-066-9413

2-1
3-1 3 4920-946-7003

1680-066-9413
2-1

5-2 2
1680-079-2544

4920-997-6288 5-1
3-1 14 5305-059-4573 3-1 18

1680-079-2544 5-2 14 5305-059-4573 5-2 17
1680-089-2621 3-1 1 5305-082-4895 3-1 19
1680-103-0017 5-2 33 5305-082-4895
1680-114-1178

5-2 16
5-2 5305-082-4895 5-2 17

1680-346-4003 3-1 44 5305-082-4895 5-2 18
1680-346-4004 3-1 46 5305-082-4895 5-2 19
1680-346-4005 5-2 22 5305-156-2817 3-1 17
1680-346-4005 3-1 43 5305-156-2817 5-2 16
1680-347-7946 3-1 11 5305-253-5607 3-1 2
1680-527-1703 3-1 25 5305-253-5607 5-2
1680-527-1703 3-1 32 5305-282-4045 3-1 13
1680-530-6164 3-1 26 5305-286-1766 3-1 4
1680-530-6164 3-1 35 5305-531-0298 5-2 12
1680-530-6164 5-2 29 5305-543-2024 3-1 10
1680-535-5205 3-1 37 5305-543-2024
1680-575-1428

3-1 12
3-1 38 5305-543-2024

1680-662-3942
5-2 10

3-1 27 5305-558-9442
1680-678-5411

3-1 59
1-1 5305-576-7812 5-2 3

1680-686-1580 3-1 49 5305-660-2625 3-1 19
1680-686-1587 3-1 30 5305-901-2651 3-1 21
1680-723-9464 3-1 28 5305-943-8153 3-1 54
1680-724-5128 3-1 52 5305-957-6644 3-1 45
1680-727-5054 3-1 41 5310-088-0551
1680-736-8876

3-1 47
3-1 8 5310-088-0551 3-1 60

1680-738-4594 3-1 51 5310-167-0753 5-2 5
1680-738-4598 3-1 8 5310-167-0834 3-1 6
1680-772-5599 1-1 5310-550-5009 5-2 13
1680-795-0805 3-1 34 5310-725-3806
1680-824-1465

3-1 48
5-2 40 5310-902-6676 3-1 5

1680-824-1466 5-2 11 5310-905-3081 5-2 4
1680-824-1467 5-2 26 5310-964-3896 3-1 22
1680-824-1468 3-1 14 5315-844-5644 3-1 40
1680-824-1468 5-2 14 5315-865-9667 3-1
1680-827-2160 5-2 24 5315-997-1920 5-2
1680-831-4143 5-2 21 5340-032-1817 3-1 23
1680-874-4583 5-2 27 5340-032-1817 5-2 38
1680-874-4590 5-2 36 5340-282-0761 5-2 23
1680-890-2778 5-2 5340-370-4629 3-1 31
1680-909-8099 1-1 5340-370-4629 5-2 30
1680-919-7989 3-1 16 5340-536-9565 3-1 14
1680-919-7992 3-1 5340-536-9565 5-2 14
1680-919-7992 3-1 61
1680-921-5992

5340-558-3462 3-1 56
1-1 5340-558-3462 3-1 56A

1680-956-9942 3-1 20 5340-562-7870 3-1 29
1680-960-4046 3-1 15 5340-917-7863
1680-960-4052

3-1 7
3-1 50 5340-917-7863 3-1 25

1680-988-0197 3-1 5340-917-7863 3-1 32
3110-075-2632 5-2 25 5340-917-7863 5-2 6
3110-115-0759 3-1 33
3110-155-9590

5340-917-7863 5-2 8
3-1 36 5340-917-7863 5-2 31

3110-155-9590 3-1 39
3110-155-9590

5350-221-0872 MSUP
5-2 20 5350-246-0330 MSUP

3110-198-0431 3-1 53 5935-201-2721 3-1 9
3110-198-2844 3-1 24 5935-201-2721 5-2 9
3110-198-2844 5-2 39 5935-201-5668 3-1 9
3110-240-9629 3-1 55 5970-162-7523 MSUP
3110-240-9629 5-2 32 6105-093-7411 3-1 14
3110-864-0580 5-2 34 6105-093-7411 5-2 14
4920-934-8407 2-1 6105-685-0085 3-1 42
4920-936-5533 5-1 6850-264-9038 MSUP
4920-946-6939 2-1
4920-946-6940

8030-087-8630 MSUP
2-1 8030-275-8117

4920-946-6941
MSUP

2-1 9150-985-7246 MSUP
4920-946-6987 2-1 9505-596-5101 MSUP

B-10



TM 55-1680-280-40

REFERENCE MFG FIG ITEM REFERENCE MFG FIG ITEM

NUMBER CODE NUMBER NUMBER NUMBER CODE NUMBER NUMBER

AN500A2-3 88044 3-1 13 E878
AN505-4R22

81039 3-1 32
88044 3-1 59 E878 81039

AN505-8R18
5-2 6

88044 3-1 17 E878 81039
AN505-8R18 88044 5-2 16

5-2 8
E878 81039

AN525D1OR18 88044 5-2 3
5-2 31

E9091M8
AN525-1OR2O

81039 5-2 7
88044 3-1 4 E9161 81039

AN96O-1OL
3-1 51

88044 3-1 6 E9165
AN96OPD1OL 88044

81039 3-1 52
5-2 5 E9167

AT1890 81039
81039

2-1
3-1 50

E9168 81039 3-1 48
AT1890-7 81039 2-1 E9170 81039 3-1 8
AT1939 81039 2-1 E9170M1
AT1977 81039

81039 3-1 8
2-1 E9172 81039

AT2103 81039 2-1
3-1 3

AT2652
E9172 81039

81039 5-1
5-2 2

E9173 81039 3-1
AT2652-4 81039 5-1 E9173 81039 5-2
AT2878 81039 2-1 E9174
AT3042

81039 3-1
81039 2-1 E9174 81039 5-2

EC801 76381 MSUP E9176 81039
E1024 81039

3-1 20
3-1 26 E9177 81039

E1024 81039 3-1 35
3-1 22

E9500M1-8-12
E1024

81039
81039 5-2 29

3-1 19
E9500M1-8-12 81039

E1356 81039 3-1 14
5-2 16

E9500M1-8-12
E1356

81039 5-2 17
81039 5-2 14 E9500M1-8-12

E1356M1
81039

81039 3-1 14
5-2 18

E1356M1
E9500M1-8-12 81039 5-2 19

81039 5-2 14 MS15795-704
E1356M3 81039

96906 5-2 13
3-1 11 MS16562-1 96906 3-1

E1356M7 81039 3-1 14 MS16562-194
E1356M7

96906 3-1 40
81039 5-2 14 MS21044NO4

E1356M8
96906

81039 3-1 14
3-1 47

MS21044NO4
E1356M8 81039

96906 3-1 60
5-2 14 MS21083D3

E1471M1 81039
96906 5-2 4

3-1 29 MS21083N3
E1641 81039

96906 3-1 5
3-1 31 MS21318-8

E1641
96906 3-1 2

81039 5-2 30 MS21318-8 96906 5-2
E217 5M1 81039 3-1 24 MS3102A14S9P
E2175M1 81039 5-2 39

96906 3-1 9
MS3102E14S9P 96906

E2460 81039
3-1 9

3-1 23 MS3102E14S9P
E2460 81039

96906 5-2 9
5-2 38 MS35190-220 96906

E2740M33
3-1 45

3-1 MS35190-258
E2740M33-1 81039 3-1 16

96906 3-1 18

E2740M33-2
MS35190-258

81039 3-1
96906 5-2 17

E2740M33-2
MS35218-22 96906 3-1 54

81039 3-1 61 MS35265-13
E2740M.58

96906
81039 5-2

3-1 10
MS35265-13

E2740M58-1
96906 3-1 12

81039 5-2 15 MS35265-13 96906
E2740M58-2 81039

5-2 10
5-2 MS35265-15 96906

E2740M58-2 81039 5-2 43
5-2 12

MS35265-47 96906 3-1 19
E2770M122 81039 3-1 1 NK505-2-5
E3188

02615
81039 3-1 56

3-1 21

E3188
R46OM1O 81039 1-1

81039 3-1 56A
E3270M5

R460M15 81039 1-1
81039 3-1 15 R460M15-11 81039 1-1

E3274 81039 3-1 44 R460M15- 3 81039 1-1
E3275 81039 3-1 46 XSC119
E3276

76665
81039 3-1 43

5-2 23

E3276
ZV903 71688 MSUP

81039 5-2 22 1061106 81039 5-2 35
E381 81039 3-1 25 1091309 81039 5-2 40
E381 81039 3-1 32 1131049 81039 5-2 28
E3916 81039 3-1
E3924

3030632 81039
81039 3-1 38

5-2 26

E3924-2
3090184 81039 5-2 33

81039 5-2 21 4131102 -2AlA
E4594M1

81039 3-1 36
81039 3-1 37 4131102 -2A1A 81039 3-1 39

E4595Ff4 81039 3-1 57 4131102 -2A1A 81039
E4624M7

5-2 20
81039 3-1 30 4131104-OA1A 81039

E4627 81039 3-1 34
3-1 33

4131104-2AlA 81039 3-1 55
F.4684 81039 3-1 41 4131104-2AlA 81039
E489 81039 3-1 42

5-2 32
4131204-2A1A

E4965
81039

81039 3-1 28
5-2 34

4131206 -2A1A
E7518

81039 5-2 25
81039 3-1 49

E7518-1
4540318 81039 5-2” 11

81039 5-2 27 5412013 81039 3-1 53
E779 81039 3-1 27 54121 OOCO25OB 81039 5-2
E779-1 81039 5-2 36 5620202-1 81039
E878 81039 3-1 7

5-2 24
6021541-16 81039 5-2

E878 81039 3-1 25
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