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1. PURPOSE.

This technical manual is published for the information and guidance
of ordnance maintenance personnel and is the third of a series of three
maintenance publications provided for the subject vehicles.

2. SCOPE OF INFORMATION.

a. Vehicle. Information concerning the service maintenance, tech-
nical inspection, and lubrication of the entire vehicle will be found
in"TM 9-710.

b. Chassis and Body. Information is included in this manual con-
cerning the detailed description, operation, inspection and trouble diag-
nosis, disassembly, maintenance and repair, assembly, and test of major
components of the chassis (exclusive of power train and power plant)
and body, supplementing TM 9-710 prepared for the using arm.

¢. Power Train. For maintenance information concerning the power
train, refer to TM 9-1710.

d. Power Plant. For maintenance information concerning the power
plant and its accessories, refer to TM 9-1711.

3. REFERENCES.

All pertinent standard nomenclature lists, technical manuals, and
other publications having reference to the materiel described herein,
are listed in section XIII.
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4. OBJECTIVE.

There is a distinct difference between the missions of organizational
maintenance and of service maintenance. Organizational maintenance
by the using arms has for its prime objective the routine preventive
maintenance care and adjustment of vehicles so that they will be in
good operating condition at all times with a minimum loss of elapsed
time for repairs. Service maintenance by light and heavy maintenance
organizations of the Quartermaster Corps and Ordnance Department
has for its prime objectives, supply, technical inspection and corrective
action, and repairs beyond the capacity of the using arms—either by
unit replacement, overhauling, rebuilding, reclaiming, manufacturing, or
any other methods considered most suitable.

5. SCOPE.

The scope of maintenance and repairs by maintenance personnel is
determined by the ease with which the project can be accomplished, the
amount of time available, weather conditions, concealment, shelter,
proximity to hostile fire, equipment, tools and parts available, and skill
of the personnel. Since all of these factors are variable, no exact system
or procedure can be prescribed or followed.

6. ALLOCATION OF REPAIR JOBS.

The operations herein augment those which may be performed by
personnel of the using arms.

a. Front and Rear Axles.
(See TM 9-1710).

b. Body. .
Body ... .. ... Replace
Body plates and supports........ Repair, replace, or rebuild
Seats .. ... ... Repair or rebuild
Sheet metal . . . . ... ... .. ... ... . .. . . Repair, weld, or rebuild
Tops. . ... Repair, weld, or rebuild
Upholstering. . .. ...... ... .. .. ........ . Repair or replace
Windshields .. .......... ... ... .. ... ... . . ... . Repair
Windshield wipers. . .......... ... ... .. .. Repair or rebuild
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Bogie.
Sprockets . ... ... ... .. Repair
Bogie wheels. . . ....... ... ... ... .. ... . ... . .. Repair
Hubs .. ... Repair
Track supporting roller assemblies. . ............... .. Repair
Axle tube suspensjon................. ... . .. ..., ... Repair
Idlers ... ... .. .. Repair
Axle tube suspension. .. ..... Repair, weld, machine, and aline
Brackets, rear suspension. . . .. Repair, weld, machine, and aline
Track adjusting mechanism. ....................... Rebuild
Bogie components. . .. ....... ... .. Machine, weld, ancd aline
Brakes.

Brake cylinders. . ........................ Repair and hone
Brake shoes..................................... . Reline
Brake vacuum booster............. Adjust, repair, and rebuild
Cooling System.

Fan .................... e Repair
Fan bearings. .. ........................ .........Replace
Radiator ............ ... .. ... ... ... PP Repair

. Electrical Generating‘and Starting System.

(See T™M 9-1711.)

Electrical Ignition System.
(See TM 9-1711.)

Electrical Lighting System and Accessories.
Battery . ... ... e Repair
Heater .. ... ... ... . . . . Repair
Horn . ... . . ".Repair
Lights .. ... ... ... Repair
Engine.

(See TM 9-1711.)

Frame.
Frame...... ... ... ... ... . i .. Repair or straighten
Pintle .. ... . . . . Repair
Roller. .. ... ... ... .. . . Replace or repair
Fuel System.
Fuel gage components. . ... ..............viuiuue... Repair
Fuel tanks. ... .. ... .. ...ttt Repair
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I. Instruments.
Cluster .. .. . e Repair
Meters . ... . . Repair
m. Propeller Shafis.
(See TM 9-1710).
n. Springs and Shock Absorbers.
ADSOrbers . . . .. .. Repair
SPrings . ... ... Repair or rebuild
o. Steering Gear,
Drag link . ... ... ... .. Repair
Steering gear ............. ... ... ... Repair or rebuild
p- Transmission—Transfer Case.
(See TM 9-1710).
q. Wheels.
Line casings and tube. . ... ... ... ... ... ...... ... ... Repair
Wheels. .. ... .. ... ... .... Repair, weld, machine, and aline
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Section il

TECHNICAL INSPECTION
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7. DESCRIPTION.

Technical inspections are a follow-up and check on organizational
maintenance inspections and other maintenance functions, and deter-
mine whether the vehicle should be continued in service or withdrawn
from operation for overhaul. These inspections are covered in AR 850-15.

8. INSPECTION FORM.

War Department Quartermaster Corps Form No. 260, “Technical
Inspection Report of Motor Vehicles,” is the standard -and official form
for recording the inspection of all motor vehicles, including combat
vehicles of the Ordnance Department. The extent to which use is made
of this form or modifications thereof depends entirely on the technical
ability of available personnel, the time factor, and the test and shop
equipment available.

9, PRACTICAL APPLICATION.

a. External Inspection of Body and Frame Components,

(1) BumpERs. Examine for straightness; use wrench to test channel
bolts for tightness; inspect brackets for breaks.

(2) Tow HoOKS. Inspect for straightness and fractures; use wrench
to test mounting bolts for tightness.

(3) FRONT ROLLER. Check freedom of rotation; inspect springs and
supporting brackets for breaks.

(4) RADIATOR SHUTTERS. Inspect for breaks in armor plate and loose
screws; open right door and operate louver lever to check opening and
closing of shutters.

(5) RApIATOR. Examine underneath for leaks; inspect front of core
for plugged air passages.

(6) HEADLIGHT GUARDS. Shake to determine looseness; inspect for
breaks and fractures.

(7) Tires. Inspect for serviceability; examine for indications of
improper inflation or use, cuts, blisters, breaks, uneven wear, etc.; record
defects for each tire.

(8) Hoopb. Inspect for breaks in armor plate and loose screws; exam-

&
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ine fasteners and hinges; inspect lacings for breaks; open and shut to
check for fit.

(9) RuNNING Boarps AND FENDERS. Examine for cracks and dents;
shake up and down to test for looseness; use wrench to test mounting
bolts for tightness; inspect support brackets for breaks.

(10) Doors. Open and close to test for fit; shake up and down
while open to test for loose hinges; turn handles and check locks and
latches; inspect for loose and missing screws; check operation and
securement of observation slot covers.

(11) Grass. Inspect windshields for cracks and fit; check mounting
details; examine for leaks and defective seals.

(12) Boby. Inspect for breaks in armor plate and loose screws;
examine under side for bent or broken frame, angles, battens and welds;
check for loosened floor plates, and check securement of grab handles.

(13) PaInNT. Inspect for chipped paint, rust spots, scratches, bright
metal, gloss, peelings, and cracks.

(14) Top aND CuRTAINS. Inspect for breaks in material and indica-
tions of leaks; examine straps and keepers.

(15) PINTLE. Inspect towing device for securement; examine latch
effectiveness; check operation; test tightness of pintle hook retaining
nut with wrench.

(16) LigHTs. Inspect for broken glass and reflectors; check wire
connections; test tightness of head lamp mounting stud nuts with wrench;
check securement of tail lamps, turn on lights, and check all bulbs for
different positions of light switch; be sure to turn off lights.

(17) AmMMuUNITION RACKs. Check covers; inspect shelves.

(18) BATTERY AND COMPARTMENT. Remove top housing plate; check
level and specific gravity of electrolyte in each cell; check voltage drop
across cells with tong tester; examine terminals for looseness and corro-
sion; inspect cables and ground straps; check vents and tighten plugs.

b. External Inspection of Chassis Components.

(1) WHEELS. Check all wheel nuts with wrench; check iubrication
of bearings.

(2) SprINGS. Inspect for broken leaves, loose clips, worn or damaged
shackles, and misalinement; check shackle lubrication; test all shackle
bolts with wrench; use pry bar to check flexing of springs.

(3) SHock ABSORBERS. Check fluid level; examine linkage; inspect
securement and lubrication.

(4) FRAME. Inspect frame side rails and cross members for distor-
tion and fractures; examine front end for evidence of stress due to
overhang of loads; inspect all rivets and especially those for the roller
brackets, spring brackets, engine supports, and steering gear bracket;
examine battery tray support rivets for corrosion.

(5) STEERING GEAR HousING. Test all nuts with wrench. While some-

7
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one turns steering wheel, observe housing for leaks, shimmy or looseness.
Check lubrication. '

(6) STEERING GEAR LINKAGE. Inspect drag link for straightness;
check lubrication and presence of boots; test all nuts with wrench.

(7) BrRAKE LINKAGE. Check all clevis pins for lubrication, presence
of cotter pins, and looseness; inspect rods for straightness, cracks, rust
and corrosion.

(8) BrRAKE LINES. Check for leaks, breaks, and loose connections;
examine flexible tubing for cracks.

(9) VacuuM BoOOSTER. Examine linkage and securement.

(10) FukeL LinNEs. Check for leaks, breaks, and loose connectiomns.

c¢. Engine Compartment (Engine Stopped).

(1) RADIATOR. Examine for leaks, rust, corrosion, and clear air
passages; shake to observe if it is‘loose in the frame; tighten all stud
nuts with wrench; check clearance of fan blades; check vent; check for
presence of radiator cap and proper water level; test antifreeze solution
with suitable hydrometer.

(2) FaN. Inspect blades for breaks, looseness, and proper pitch; shake
to test for looseness and worn bearings.

(3) FaAN BELT. Inspect for matching of belts and play; examine for
fraying, tears, and presence of grease or oil; check alinement of pulleys.

(4) SHroup. Inspect for fit and securement; check clearance of fan
blades; tighten screws.

d. Interior Inspection (Engine Started).

(1) SwircHEs. Check operation; examine securement; inspect wiring.

(2) MEeTERS. Check operation; examine securement; inspect con-
nections.

(3) GagEs. Check operation; examine securement; inspect connec-
tions; feel tachometer and speedometer cables for excessive heat and
vibration.

(4) WINDSHIELD WIPERS. Check operation.

(5) PaNEL LigHTs. Check operation.

(6) Horn. Check operation.

(7) FIRE EXTINGUISHER. Check securement; inspect for full charge.

(8) CHOKE AND VENTILATOR CONTROLS. Check free operation and
note a movement of ventilator slides; have an assistant note movement
of choke valve in carburetor.

(9) ACCELERATOR. Check for proper alinement and operation.

(10) PEpALS. Check for proper operation.

(11) BraAkE FLuUID. Remove floor cover in front of driver’s seat and
inspect master cylinder; examine fluid; check securement and con-
nections.
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(12) Louver CONTROL LEVER. Operate lever to check movement and
position of radiator shutters.

(13) SEATs. Inspect for breaks, damaged brackets, and upholstery.

(14) GunN RaIL Paps. Inspect.

(15) GunN RaIL. Inspect for breaks, cracks and rust; examine secure-
ment around entire circumference, and operate gun carriage around each
corner to check alinement.

(16) Top Bows. Inspect bows for breaks and securement.

e. Engine Compartment (Engine Running).

(1) FueL Leaks. Inspect fuel lines for leaks.

(2) O1L Leaks. Inspect under vehicle for evidence of oil drippings.

(3) WATER LEAKS. Inspect hose connections to radiator, water pump,
and heater for leaks; feel hose for condition of fabric and flow of fluid;
examine radiator for leaks.

(4) WIRING. Inspect wires around engine and along frame; tug on -
wires to check for loose connections evidenced by sparking; examine
terminal board connections.

(5) VoLTAGE REGULATOR. Disconnect lead to battery and use volt-
meter to check for correct cut-out and open-circuit voltages.

f. Road Test.

(1) Boby Norsks. Listen for any unusual body noises, squeaks, or
rattles, and identify location and cause.

(2) DrivE SHAFT BRAKE. Test by pulling on hand brake lever and
gently engaging clutch to stall the engine; note any unusual noises or
signs of loose parts; do not attempt to stop rolling vehicle with this brake.

(3) SERVICE BRAKES. Test by applying pressure to foot pedal and
observir‘lg results, including tendency of vehicle to swerve or stall.

(4) SPEEDOMETER AND TACHOMETER CABLES. Observe instruments
to note registering. Feel cable; if hot, internal friction is developing
because of improper adjustment or lack of lubricant; if a slight click
or thump is heard, the cable should be removed and inspected for dis-
tortion, incorrect length or diameter, and breaks.

(5) STEERING MECHANISM. Note whether steering wheel has a tend-
ency to jerk; such actiorr indicates a looseness in the steering mecha-
nism from the front axle to the wheel, or an error in steering geometry.
Note any tendency on the part of the vehicle to wander or drive to the
right or left, indicating improper adjustment or an error in steering gear
geometry. If a thump or knocking is felt in the steering wheel, a part
is probably loose in the steering gear worm.

g. Inspection of Other Components. See TM 9-1710, Power
Train, and TM 9-1711, White, 160AX Engine.

9
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Section IV

BODY AND SHEET METAL

Paragraph
Body ... 10
Sheet metal . ... .. ... .. . . ... 11
Windshield wipers ... .... ... ... ... .. .. . ... ... . 12

10. BODY (figs. 1 through 11).

All half-track vehicle bodies are made of V4-inch thick armor plate
with the exception of the windshield plate and the door shield sliding
plates, which are 12 inch thick. The plates are bolted to the body
framework with oval-head screws and self-locking nuts. The entire body
assembly is bolted to the chassis frame assembly. The floor plates are
made of checkered aluminum or steel and are either bolted to the body
framework or hinged wherever they serve as compartment covers. The
fundamental differences in the bodies of the vehicles are explained in
Section II, TM 9-710.

a. Disassembly.

(1) The side doors, door shields, windshield plate, side and top hood
plates, the rear door on the Carrier M3, and the ammunition rack doors
on the Car M2 are all hinged and are removed by removing the oval-
head screws or bolts and self-locking nuts with which the hinges are
bolted to these units. An air wrench is usually necessary to remove the
self-locking nuts.

(2) The hinged floor plates are removed by removing the cap screws
and nuts holding the plates to the hinges.

(3) The remainder of the body plates are disassembled by removing
the holding screws and nuts.

b. Maintenance.

(1) All damaged bolts and screws should be replaced as soon as it
is practicable.

(2) Bent armor plates should be removed, and straightened by cold
bending. Do not attempt to use heat for straightening, as this will
destroy the hardness of the plates and their ability to resist gunfire.

(3) Plates which are pierced by shells should be replaced with new
plates. If this is not possible, temporary repairs can be made by bolting

a section of plate over the shell hole. Plates can be repaired by welding
according to procedures outlined in TB-1852-1.

10
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A BCTD

A — FRAME, ASS’Y - D48419

B — ARMORPLATE (H-19) - B185139
C — ROD, ASS’Y - B185204

D — ARMORPLATE (H-24) - B185144
E — HINGE, ASS'Y - A215373

F — ROD, ASS’Y - B185206

G — BAR - B185425

H — ARMORPLATE (H-1) - B1851Z1
J — ROD, ASS’Y - B185205

K — HINGE, ASS'Y - A215375

L — PLATE - C86081
M — BRACKET - A215372

N — ARMORPLATE (H-3) - B185123
P — ARMORPLATE (H-4) - B185124

Q — ARMORPLATE (H-2) - B185122 Ra PD 3750

Figure 4—Body, Front View, Car, Half-Track, M2
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S

A —STRAP, ASS'Y - A165663 M — PINTLE, ASS'Y - A186785

B — HANDLE - A215384 N — FLAP - B185423

€ — ARMORPLATE - (H-50) - C86038 P — FLAP - B185423

D — STRAP, ASS'Y - A165660 Q — BUMPER - B185277

E— ARMORPLATE - (H-51) - C86039 R — ARMORPLATE - (H-52) - B185168
F — STRAP, ASS'Y - B158640 $ — CLAMP! ASS'Y - C69075

G — BRACKET, ASS'Y - C69111 T — BRACKET, ASS'Y - C69112

H— CLAMP, ASS'Y - C69074 U —STRAP, ASS'Y - B158641

J —BUMPER, ASS'Y - B185275 V —STRAP, ASS'Y - A165672

K — BRACKET - B185422 W — STRAP, ASS'Y - A165666

L — BUMPER - B185278 RA PD. 54068

Figure 5—Body, Rear View, Car, Half-Track, M2
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RA PD 3474A

Figure 6A—Body, Plan View, Car, Half-Track, M2
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A — PLATE, ASS'Y - B185250
B — PLATE - B185255

€ — COVER, ASS'Y - C86058
D — PAD - B185189

E — PLATE - B185226

F — PLATE - B185237

G — PLATE - B185225

H — LID, ASS'Y - C86066
J—PAD - B185188

K — BRACKET - D38093B

L — SEAT - C86048
M — PLATE - B185254

N — MAST, ASS'Y - B185358
P — BOX - D48415

Q — HINGE, ASS'Y - B185195
R — SEAT - C86046

S — PLATE - B185457

T — BRACKET - A21] 542€0

u _ [ARMORPLATE (H-26) -
— |B185146

V — BRACKET - A215419

w — [ARMORPLATE (H-13) -
1B185133

X {ARMORPLATE (H-14) -
~|B185134

Y {ARMORPLATE (H-12) -
B185132

Z — BRACKET - A215420

A {ARMORPLATE (H-26) -
—1B185146

BB — BRACKET - A215419
CC — PLATE, ASS'Y - B185462
DD — PLATE - B185247
EE — PLATE, ASS'Y - B185243
FF — PLATE - B185246
GG — SEAT - C86047
HH — PLATE, ASS'Y - B185240
JJ — BOX - D48414
KK _ SCOMPARTMENT, ASS'Y -
18185335
DOOR, ASS'Y - B185279

HINGE - A215530
BOLT - A215554

LL—PAD - B185188

MM —LID, ASS'Y - C86065

NN — PAD - B185189
PP — COVER, ASS’Y - C86057

0Q — [HINGE - STANLEY _
INO. 808, FLAT BACK

RR — TRACK, ASS'Y - D48411
§S — CUSHION - C86050
TT —ANGLE - B185372

UU — PLATE, ASS'Y - B185249
RA PD s474C

Figure 6B—Body, Plan View Nomenclature, Car, Half-Track, M2
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RA PD 3519

Figure 7 —Body, Rear Floor Frame Assembly, Car, Half-Track, M2

(4) Replace damaged door lock springs and any other worn or
damaged lock parts (fig. 12).

11. SHEET METAL.,

a. Fenders.

(1) DescrrptiON (fig. 13). The front wheel fenders are made of
pressed steel. The outside edges are turned over to form a bead for
reinforcing purposes and to prevent tearing. Each fender has two sup-
ports which are welded to the fender at their outer edges. The front
support is bolted to the frame, and the rear support is bolted to the
engine rear side armor plate. The fenders are also bolted to the body,
engine side plates, and running boards. The head lamps and brush
guards are bolted to the top front of the fenders. The head lamp and
blackout marker lamp wires are pulled through grommets located in
the fenders. Four strap fasteners are attached to each fender, and the
straps which hold the canvas top bag are run through these fasteners.

f
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A — BRACKET - A215518

B — LOCK, ASS'Y - E3857

C — ARMORPLATE (H-65) - C86044

D — PLATE (L.H.) - B185353

E — SOCKET, ASS'Y - C85565

F— TAIL LAMP, ASS’Y (L.H.) - C85533; OR C85787
G — CHANNEL - B185324

H — FLAP - B185423

J — BULKHEAD - C86069

K — PINTLE, ASS’Y - A186785

L — ARMORPLATE (H-67) - B185177

M — CHANNEL - B185323

N — TAIL LAMP, ASS’Y (R.H.) - C85532; OR C85786
P—PLATE (R.H.) - B185352

Q — ARMORPLATE (H-66) - C86045

R — HINGE - A215373

S — HANDLE - A215384 RA PD 54069

Figure 8 —Body, Rear View, Carrier, Personnel, Half-Track, M3
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I
» O v zZTr X - x

RA PD 3485A
Figure 11A—Body, Plan View, Carrier, Personnel, Half-Track, M3
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A — SCABBARD - B185433
B— {LID - ASS'Y - C86077
HINGE - A215503
C — PLATE, ASS'Y (L.H.) - B185226
D — SCABBARD - B185427
E_ {uo, ASS'Y - C86075
HINGE - A215503
F — COVER, ASS'Y - C86062
G — PEDESTAL - D42988
H — PLATE, ASS’Y - B185256
J — CUSHION - C86050
K — SEAT - B185189
L _ {LID, ASS'Y - C86074
IHINGE - A215503
M — COVER, ASS'Y - C86061
N — PLATE, ASS'Y - B185248
P — SCABBARD - B185427
Q — SEAT - B185190
R — PLATE, ASS'Y - B185568
$ — PLATE, ASS'Y - (R.H.) - B185237
T— { HINGE > A2 15509 ¢
U — SCABBARD - B185432
V — PLATE, ASS'Y - B185569 kA PD 3“53:

'gure 11B—Body, Plan View Nomenclature, Carrier, Personnel,
Half-Track, M3
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(2) Di1SASSEMBLY.

Wrench, open-end, 5-in. Wrench, socket, {%-in.
Wrench, open-end, Y2-in. Wrench, socket, 2-in.
Wrench, open-end, #-in. Wrench, socket, {%-in.
Wrench, socket, {-in. Wrench, socket, 33-in.

Figure 13—Front Fender—Bottom View

(a) Remove Brush Guard.
Wrench, open-end, Y2-in. Wrench, socket, Y2-in.

Disconnect blackout marker lamp wire underneath fender. Remove
four bolts, nuts, and lock washers holding brush guard assembly to
fender.

(b) Remove Head Lamp.
Wrench, socket, 53-in.

Disconnect head lamp wire at rear of lamp. Remove nut and lock
washer holding lamp to fender.
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(c) Remove Strap Fasteners.

Wrench, socket, {-in.

Remove nuts, lock washers, and screws holding strap- fasteners to
fenders.

(d) Remove Fenders.

Wrench, open-end, ;-in. Wrench, socket, {%-in.
Wrench, open-end, {%-in. Wrench, socket, %-in.
Remove two nuts, lock washers, and bolts holding each front fender
iron to frame; remove two nuts, lock washers, and bolts holding fender
rear brace to armor plate; remove nine nuts, lock washers, and bolts
holding fender to armor plate; and remove three nuts, lock washers, and
bolts holding rear of fender to running board support, and lift off fender
assembly. :

(3) MAINTENANCE. No maintenance is required on the fenders unless
they are damaged in an accident or by shell fire,

(a) Bent or crushed fenders can be repaired by pulling and hammer-
ing them into shape. See Section IV, TM 10-450 for more detailed
information.

(b) Torn or pierced fenders can be straightened by hammering, and
can then be welded.

(4) REASSEMBLY.

Screwdriver Wrench, socket, %;-in.
Wrench, open-end, {%-in. Wrench, socket, 5-in.
Wrench, open-end, Y2-in. Wrench, socket, %-in.
Wrench, open-end, %-in. Wrench, socket, %4-in.

Wrench, socket, %-in.

(a) Replace Fender.
Wrench, open-end, {-in. Wrench, socket, {%-in.
Wrench, open-end, {%-in. Wrench, socket, {%-in.
Set fender in position and replace bolts, lock washers, and nuts holding
fenders to frame, armor plate, and rurining board support.

(b) Attach Strap Fasteners.

Screwdriver Wrench, socket, {%-in.
Replace screws, lock washers, and nuts. -
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(c) Replace Head Lamps.

Wrench, socket, %3-in.
Set lamp assembly into fender, replacing holding nut and lock
washer. Reconnect wire at rear of lamp.

(d) Replace Brush Guards.

Wrench, open-end, Y2-in. Wrench, socket, Y2-in.
Attach brush guard to fender with bolts, lock washers and nuts.
Reconnect blackout marker lamp wire under fender.

b. Instrument Panel. The instrument panel ordinarily requires no
maintenance unless it is damaged in combat. When this occurs, the
panel can be removed as an assembly in the following manner: Discon-
nect instrument wires and tubing, controls, windshield wiper hoses, steer-
ing tube bracket, and instrument shielding box. Remove holding bolts,
nuts, and lock washers, and pull out assembly. Mark wires and controls
to facilitate reassembly.

12. WINDSHIELD WIPERS.

a. Description (fig. 14). The windshield wipers are of the vacuum
type, and are mounted on the left- and right-hand sides of the wind-
shield frame over the instrument panel.

(1) ConsTrRUCTION (fig. 15.) The body and cover of the wiper are
aluminum die castings. The cover contains the vacuum and atmospheric
pressure inlet and exhaust ports and channels, and also the vacuum
tube fitting which is connected to the vacuum side of the fuel and vacuum
pump by a flexible hose and pipe assembly. The cover is bolted to the
body with sealing gaskets between them. The starting control is a flat
plate with slotted holes. It seats on the motor cover, over the exhaust
ports, and is held in place by a cover and flat springs. The body encloses
the paddle and supports the paddle shafts. The paddle consists of two
plates which are riveted together and carry the sealing rubber elements
between them. The sleeve, for attaching the assembly to the windshield,
fits over one shaft which also carries the wiper arm and blade assembly.
The opposite shaft carries the valve and valve kicker. The kicker yoke
sets into a slot in the top of the kicker and is held by a spring which is
attached to a retainer at its opposite end. The entire valve mechanism
is enclosed by a cap which snaps onto the body casting.

(2) OPERATION,

(a) The vacuum, supplied by the fuel and vacuum pump, is always
present when the engine is running. In the off position, the control button
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WIPER, ASS'Y - B185193 RA PD 7430

Figure 14—Windshield Wiper—Installed

is pushed in so that the plate covers the exhaust ports to one side of the
paddle. In this position, air can only be exhausted from one side of the
paddle and atmospheric pressure on the opposite side forces the paddle
to its up position and holds it there.

(b) When the control is pulled out to its on position, the control
plate opens the ports leading to both sides of the paddle. The valve
located at the side of the wiper is actuated by the kicker, which oscil-
lates with the paddle shaft, and opens and closes the exhaust ports,
first to one side of the paddle and then to the other side in the following
manner: Air is drawn from the body of the wiper, causing a partial
vacuum, and the atmospheric pressure behind the paddle forces the
paddle to move to the side of the case from which the air has been
drawn; just before the paddle reaches the top of its stroke, the kicker
moves the valve so that it opens the atmospheric side of the body to
the vacuum; air is drawn into the former vacuum side, and hence the
paddle reverses its direction. The wiper blade arm is attached to the
paddle shaft, and this makes the blades oscillate with the shaft and
wipe the windshield.
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FRONT VIEW

REAR VIEW

RA PD 7429
Figure 15—Windshield Wiper Assembly
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(3) SPECIFICATIONS.

Make ........... ... .. Trico Ordnance No. ... .. ~B185193
Type . ............. Vacuum White No. .......... 376642
Model No. ......... ... 618A Autocar No. ....". .. 16W3823
Manufacturer’s No. . . KSB-443 Diamond T No........ N1601

b. Trouble Shooting.

Symptoﬁl and probable cause Probable remedy

(1) WIPER MoVES VERY SLOWLY.

Check lines for leaks and re-
place hose or pipe, if neces-
sary. Check vacuum pump
for leaks, and tighten dia-
phragm screws. Replace vac-
uum pump diaphragm, if
necessary.

Poor vacuum.

Clogged exhaust ports.

Lack of lubricant.

Worn paddle seal (allowing air
to pass by).

Worn cover gaskets.

Clean ports.
Lubricate paddle lightly.
Replace paddle assembly.

Replace gaskets.

(2) WIPER MoVES IN ONE DIRECTION ONLY.

Clean ports.

Lubricate paddle lightly.
Replace spring.

One set of ports clogged.
- Lack of lubricant,
Kicker spring has taken a per-
manent set or is damaged.

(3) WrpEr WILL NoT MOVE.
Hose or pipe assembly split. Check and replace damaged
part.

Replace diaphragm.

Clean ports thoroughly.

Replace gaskets.

Replace paddle assembly.

Free and lubricate lightly.

Worn pump diaphragm.
Clogged ports.

Worn or damaged cover gaskets.
Worn or damaged paddle seal.
Paddle frozen in one spot.

(4) WIPER STREAKING WINDSHIELD.

Replace blade assembly.
Replace wiper arm.

Worn or damaged wiper blade.
Insufficient wiper arm pressure.

c¢. Removal of Assembly.

Wrench, open-end, {%-in.
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(1) REMOVE BLADE AND ARM ASSEMBLY.
Straighten blade arm and pull off spring clip. Then lift arm out of
paddle shaft hole (fig. 16a).
(2) REMOVE MOTOR ASSEMBLY.
Wrench, open-end, t5-in.
Pull off vacuum hose. Then remove paddle shaft sleeve nut and
washer, and remove motor assembly.

d. Disassembly.

Pliers Screwdriver
Pliers, long nose Wrench, open-end, 1%-in.
(1) REMOVE ARM AND BLADE ASSEMBLY AND MOTOR ASSEMBLY,
Follow procedure in paragraph ¢ above.
(2) REMOVE BLADE ASSEMBLY.
Clock blade assembly slightly, and slip it out of arm slot.
(3) ReEmoVE PusH BurToN CONTROL.
Pliers
Pry off valve mechanism cover (figs. 16b and 16c), then take out
two screws from control cover and remove cover, springs, plate, pad, and
byjtton control (fig. 16d).
(4) REMOVE MOTOR ASSEMBLY COVER.
Pliers, long nose Screwdriver
Take out six screws holding motor cover to body, and remove cover.
Strip gaskets from cover (fig. 16e).
(5) REMOVE VALVE MECHANISM.
Release spring retainer and remove spring, kicker yoke, kicker, spring
retainer, valve, and valve washer (figs. 16f and 16g).
(6) REMOVE PADDLE ASSEMBLY.
Lift paddle assembly straight out of body, being careful not to damage
seal (fig. 16h).

e. Maintenance.

(1) When wiper blades become worn or damaged, the blade assembly
should be removed from arm, without any further disassembly, and
replaced with a new unit.

(2) At the 6,000-mile check-up, the wipers should be disassembled,
the ports cleaned out, and all parts carefully inspected. Any damaged
or worn parts should be replaced, the paddle should be lubricated, and
new gaskets should be used for reassembling. NOTE: When replacing
the paddle, slide it into the body vertically so that the seals will not
be damaged.

(3) Inspect the leather washer at the inner side of the windshield
and replace if necessary.
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A — ROD W/RETAINER

B — BLADE ASS'Y

€ — MOTOR ASSEMBLY

D — VALVE MECHANISM COVER
E — BUTTON CONTROL

F — PAD

G — PLATE

H — SPRING

J — CONTROL COVER

K — SCREWS RA PD 50318

Figure 16—Windshield Wiper Disassembly and Assembly
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T
SN u
R o
g —V v W

@f

L — PADDLE AND SHAFT, ASS'Y
M — BODY

N — COVER GASKETS

P — COVER

Q — SCREWS

R — SPRING RETAINER

S — KICKER YOKE

T — VALVE KICKER

U — VALVE

V — SPRING

W — FELT WASHER RA PD 50319

Figure 16A—Windshield Wiper Disassembly and Assembly
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(4) The rubber hoses should be inspected periodically and replaced
if they show signs of cracking.

f. Reassembly.
Pliers Pliers, long nose

(1) REPLACE THE PADDLE ASSEMBLY. Slip paddle assembly into
body vertically (fig. 16).

(2) REPLACE THE VALVE MECHANISM. Set valve washer in place.
Then in order named, replace valve, spring retainer, and kicker yoke
into slot at top of kicker, attach spring to bottom of yoke and retainer,
and hook retainer onto its holding pin (figs. 16f and 16g).

(3) REPLACE MoTOR COVER,
Pliers, long nose
Set gaskets onto cover, and replace cover and holding screws
(fig. 16e).

(4) REPLACE VALVE MECHANISM COVER.
Hold cover in position, and snap it in place by pushing on it.

(5) REPLACE PusH BurTON CONTROL.

Set control in position on top of motor cover, and replace pad, plate
and springs. Fasten entire assembly with control cover and screws
(fig. 16d). '

g. Installation.
Wrench, open-end, %-in.

(1) ATTACH MOTOR ASSEMBLY TO WINDSHIELD.
Wrench, open-end, +4-in.

Push paddle shaft through windshield frame, and fasten assembly by
replacing shaft sleeve washer and nut.

(2) ATTACH WIPER ARM TO PADDLE SHAFT. Push hooked end of arm
into paddle shaft hole. Then set narrow end of arm spring clip over
spring, compress spring, and push wide end of clip into slot cut around
end of paddle shaft (fig. 16a).

(3) RePLACE WIPER BLADE ASSEMBLY. Hook blade assembly into
wiper arm slot.
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13. DESCRIPTION (fig. 17).

a. Construction.

(1) Track (fig. 18). This is of the endless type and is made of
rubber molded around steel cables, which extend throughout its length
to prevent any stretching. Metal guides are bolted along the center line
of the track and act as contact teeth for the drive sprocket teeth, The
tracks are constructed with tabs along the edges, and the wing bolts for
attaching the grousers are hooked over these tabs.

(2) BoGIE (fig. 19).

(a) This consists of a bracket which is bolted to the frame and which
has the guide slides for the crab assembly bolted to its inner sides. The
crab contains a gudgeon bolt to which is pinned the guide slide blocks
and which also carries the bushing mounted spring block that supports
the dual volute springs. To each of the four crab feet is bolted a hardened
steel slide which rests on hardened steel plates bolted to the carrying
sidearms. These arms are steel castings and have a trunnion welded to
one end, and the other end is bolted to the bogie wheel frame. The
trunnion sets into a bushed hole in the bogie frame bracket and is held
in place by the tie bolt and nuts. The bogie wheels are of steel and have
a solid rubber tire molded onto them. The wheels are bolted to a welded
hub and flange by means of studs threaded and welded into the flange.
The hubs are mounted on gudgeon bolts that are fitted with roller
bearings which are protected by grease shields. These wheel gudgeons
are threaded on one end for a nut, which holds it to the roller frame, and
the other end is made rectangular and fits into an opening of the same
shape in the opposite frame. The frames are held rigid by a spacer shaft
which also supports the carrying sidearms.

(b) The bogies are held in alinement by means of a tubular cross
support which connects to the bogie frame brackets.

35



™ 9-1710C
13

ORDNANCE MAINTENANCE—-CHASSIS AND BODY FOR
HALF-TRACK VEHICLES

RA PD 6264
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Figure 17—Bogie and Track Assembly
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(c) (figs. 20 and 21). The top (supporting) roller is mounted on a
gudgeon on roller bearings which are protected by grease shields. The
gudgeon is supported by brackets which are bolted to the top of the
bogie frame bracket.

(3) ApjustTING IDLERS (figs. 22 and 23).

(a) Each idler is mounted on ball bearings which are protected by
grease seals and the idler hub cap which also carries the lubricating
plug. The outer bearing is held in place by a nut and washer which fit
onto the outer enid of the shaft. The shaft passes through the lower half
of the shackle and is held tightly in place by a nut and cotter pin. The
upper half of the shackle swings on the idler post which is supported by
two brackets, one on the inside and one on the outside of the frame.
The post is held in place by a washer, nut, and cotter pin at each end.
Cast integrally with the bottom of the shackle is a boss which contains
a tapered hole to accommodate the anchor pin passing through one end
of the adjusting rod. The pin is held in place by a nut. The free end of
the adjusting rod passes through an enlarged hole in the anchor bracket
attached to the frame and has a brass nut on each side of the bracket
for adjusting purposes.

(b) Six equally spaced studs are screwed in and spot-welded to the
idler, and upon these is mounted a flange which is secured with lock
washers and nuts.

b. Operation,

(1) Tracks. The tracks are driven by the front drive sprockets and
then pass under the bogie rollers, over the adjusting idlers, and over the
top (supporting) rollers. They are adjusted for slackness or tightness
by means of the adjusting idler as explained below. The track guides run
in grooves in the rollers and idlers, and this keeps the track running
straight and prevents them from being thrown. The tracks are of them-
selves, nondirectional units and can be operated equally well in either
direction, but the track guides which are attached to the tracks by track
guide assembly bolts and nuts are directional. Care must be exercised in
attaching the guides to the tracks. The vertical vanes on one end of a
track guide are more closely spaced than are the vanes on the other end
of the guide. This arrangement of vanes permits an overlapping of the
vanes on one guide with those of the next guide to provide an unbroken
or continuous guide for the track. The track guides are properly over-
lapped when the closer spaced guide vanes of one guide operate between
the wider spaced guide vanes of the next guide.

(2) BogIE. The bogie rollers roll on the inside of the tracks as the
tracks are laid down by the sprockets. The up and down movements of
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TRACK

TRACK SUPPORTING ROLLER

,BOLT - BANXIEE }
WASHER, LOCK - BECXIM

RA PD 56197

Figure 20—Bogie Top Rollers—Installed

A - BRACKET - B185414 D - FITTING - CLDX!IA G - SPACER - B185113 K - NUT - A215353

B - WASHER - A215310 E - SEAL - A215316 H - PIN - A215308 L - BRACKET - E185415

C - PIN - A215309 F - BEARING - A215301 J - BOLT - B185118 RA FD 3526A

Figure 21—-Bogie Top Rollers and Bracket—Sectionalized
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. A—OILER - A215332
B {STUD - A215327
= [NUT - A215351
€ —STUD - A215326
p_ {NUT - A215329

— |PIN, COTTER - A215355
E— IDLER, ASS'Y - E3858
F — SHACKLE - C86020
BRACKET - CB6022
BOLT - A215335
G — {BOLT - A215331

NUT. - BBBX2B
WASHER, LOCK - BECX1P
RA PD 6263

Figure 22 —-Track Adjusting Idler —Installed, Front View

the tracks as distorted by obstacles are transferred by the bogie rollers
to the sidearms, which pivot on the trunnions and transmit the move-
ments to the crabs. These in turn pivot on their gudgeon pins and also
slide vertically in the guide slides, thus causing the volute springs to
absorb the shock.

(3) TrRAck ADJUSTING IDLERS. These are made to rotate by the
tracks passing over them. They are adjusted by loosening the anchor
pin nuts and either the upper or lower bronze nut, after which the oppo-
site bronze nut is tightened, depending upon whether the track is to be
slackened or taken up.

14. TROUBLE SHOOTING.

Symptoms and probable cause Probable remedy
a. Throwing Track.
Change in weight distribution. Adjust idler.

Bent guides. Repair or replace.
Loose idler. Retighten.
Ice or foreign body lodged in Remove interfering body.

guides or on sprocket.
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bh. Rollers Overheating.
Lack of lubrication.

Bearings damaged.

¢. Rear End Rides Hard.

Broken spring.

Broken carrying arm.

Broken crab leg.

Cramped or sticking block in
guide slide.

15. REMOVAL OF ASSEMBLY.
a. Track.

Bar, pinch

Chain and hook assembly with
turnbuckle adjustment

Jack, tall

Lumber, 2 x 4 in, 4-ft lengths,
two

Inspect seals and replace if
necessary. Lubricate through
fittings.

Inspéct bearings and replace
if necessary.

Replace spring.

Repair or replace arm.
Repair or replace crab.
File edges of block or slide.

Lumber, 2 x 4 in,, 6-ft. lengths,
two

Wrench, open-end, 2-in.

Wrench, socket, ¥;-in.

Wrench, socket, 1i%-in.

(1) CHAIN BoGIE WHEEL ASSEMBLIES IN THEIR NORMAL OPERAT-

ING POsITION.

Chain and hook assembly with turnbuckle adjustment (fig. 24).

Hook one end of chain to one bogie roller frame shaft, pass other end
of chain over top of bogie frame bracket (under top roller), and hook it
onto adjacent bogie roller frame shaft. Take all slack out of chain by
tightening turnbuckle,

(2) RAISE REAR END OF VEHICLE.
Jack, tall ‘
Place jack under frame side rail just back of bogie frame brackets,
and raise vehicle until bogie rollers are five or six inches above ground
(fig. 25).

(3) REMOVE IDLER FLANGE.
Wrench, socket, 34-in.
Remove six idler flange stud nuts and pull off flange (fig. 26).

(4) RELEASE ADJUSTING IDLER.
Wrench, open-end, 2-in. Wrench, socket, 1;-in.
Loosen tapered anchor pin nuts on idler adjustment and tap outer end
of pin to loosen it in its seat. Release adjusting nuts and lower idler.
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RAPD 33334

Figure 25—Bogie Raised by Chain for Track Removal

RA PD 353

Figure 26—Idler Flange Removed for Track Removal
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(5) PuLL OFF TRACK.

Bar, pinch Lumber, 2 x 4 in, 6-ft lengths,
Lumber, 2 x 4 in., 4-ft lengths, two
two

Place two 6-foot lengths of lumber between body and frame of vehicle
and block them up with 4-foot lengths (fig. 27). Pull track off onto 2 x 4
inch timbers and use pinch bar, if necessary, to release track from flanges.

b. Bogie:

Bar, pinch

Chain and hook assembly with Wrench, open-end, 1-in.
turnbuckle adjustment Wrench, open-end, 2-in.

Jack, tall Wrench, socket, 34-in.

Lumber, 2 x 4 in,, 4-ft lengths, Wrench, socket, 1f-in.
two Wrench, socket, 1V5-in.

Lumber, 2 x 4 in,, 6-ft lengths, Wrench, socket, 1{%-in.
two Wrench, socket, 1{%-in.

(1) REMOVE TRACK.

Follow paragraph a above.

(2) REMOVE ToP ROLLER ASSEMBLY.
Wrench, socket, 34-in.

Remove four bolts holding top roller brackets to bogie frame bracket
and take off roller assembly (fig. 28).

(3) DiscoNNECT FRAME BRACKET FroM Cross TUBE.
Wrench, socket, 1f¢-in. Wrench, socket, 1g-in.

Remove bogie cross tube holding bolt, nut and lock washer. Block up
cross tube,

(4) REMOVE BOGIE ASSEMBLY.
Wrench, open-end, 1%-in. Wrench, socket, 15-in.
Remove eight bolts, nuts, and lock washers holding bracket assembly

to frame. Place wooden blocks under bogie rollers and pull bogie
assembly off cross tube onto blocks (fig. 29).
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RA FD 6260

Figure 28—Bogie Top Rollers and Bracket Assembly

@ RA PD 6261

Figure 29 —-Bogie Assembly Removed
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c. Track Adjusting Idler. NOTE: On later production vehicles,
an idler post brace is added and must first be removed in order to
remove idler post,

Bar, pinch Lumber, 2 x 4 in,, 6-ft lengths,
Chain and hook assembly with two

turnbuckle adjustment Pliers
Jack, hydraulic Wrench, open-end, 2-in.

Jack, tall Wrench, socket, %4-in.
Lumber, 2 x 4 in., 4-ft. lengths, Wrench, socket, 1{%&in.
two Wrench, socket, 212-in.

(1) REMOVE TRACK.
Follow paragraph a above.
(2) PuLL ApjusTING Rob OUT OF BRACKET.
Wrench, open-end, 2-in.
Remove outer bronze adjusting nut and swing shackle forward until
adjusting rod comes free of bracket.

(3) REMOVE IDLER ASSEMBLY.
Jack, hydraulic
Pliers
Pull out idler post inner nut cotter pin and remove slotted nut. Using
the jack, force idler post out of brackets, carrying with it the idler
assembly (fig. 30).

Wrench, socket, 2V2-in,

16, DISASSEMBLY OF COMPONENTS.
a. Track.
Wrench, socket, }§-in.
(1) REMOVE GUIDES.
Wrench, socket, }3-in.
Remove guide nuts and lock washers, and take off guides.

b. Bogie. NOTE: This is usually disassembled without ‘removing
frame bracket and is treated in this manner:

Bar, pinch

Chain and hook assembly with
turnbuckle adjustment

Drift

Drift, brass

Hammer

Jack, tall

Lumber, 2 x 4 in,, 4-ft lengths,
two

Lumber, 2 x 4 in,, 6-ft lengths,
two

49

Puller, bearing

Screws, compressing, 73-in., 12~
in. long, two, with nuts to fit

Screwdriver, bitstock

Wrench, box, 153-in.

Wrench, Phillips head

Wrench, open-end, 2-in.

Wrench, socket, ¥%-in.

Wrench, socket, 1V4-in.

Wrench, socket, 11%-in.

Wrench, square socket, 5z-in.
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(1) REMOVE TRACK AND TOP ROLLER.
Follow steps (1) and (2) in paragraph 15 b above.

(2) ComMPRESs BOGIE SPRINGS.
Screws, compressing, 7s-in., 12- Wrench, box, 15-in.
in. long,-two, with nuts to fit Wrench, square socket, %-in.
Screw two 7s-inch screws into spring block and compress springs by
turning down screw nuts, alternately, until crab assembly no longer
rests on carrying arms (fig. 31). Release chain and hooks used for track
removal.

(3) REMOVE SIDE CARRYING ARM ASSEMBLIES.
Wrench, socket, 114-in..

Remove tie bolt and bogie frame shaft nuts and pull off bogie arm
assemblies (fig. 31). Use pinch bar, if necessary, to start trunnion out
of frame bracket bushing. The bogie arm tie bolts and roller assemblies
can also be removed at this point (fig. 32).

(4) REMOVE BoGIE FRAMES,

Drift, brass Wrench, socket, 1V4-in.
Hammer

Take off roller gudgeon nuts, washers, outer frame assemblies, and
frame spacer shafts. Drive bolts out of rollers and remove inner frame as-
semblies (fig. 33).

(5) REMOVE BoGIE FRAME BUSHINGS.
Drift Hammer
Drive steel bushings out of frames.

(6) REMOVE BOGIE ROLLER SEALS AND BEARINGS.

Drift Puller, bearing
Hammer

Pull bearing seals and bearings from rollers (fig. 34). (If puller is not
available, drive out seals and bearings with brass drift and hammer.)
Remove spacer.

(7) REMOVE BOGIE ROLLERS (RiM AND TIRE ASSEMBLIES).
Wrench, socket, 34-in.

Remove six 34-inch nuts holding each roller to hub studs and take off
rollers (fig. 35).
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Figure 31—Bogie Arm Removal with Volute Springs Compressed
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- FRAME. ASS'Y (INNER) - c86083
- BUSHING - A215303

- WASHER - A215310

- PIN - A215309

- BEARING - A215301

- SEAL - A215316

 PLUG - A215359

- NUT - A215352

- ROLLER - D48131

- HUB - D48404

vz

I o]

- STUD - A215328
- SPACER - B185113
- PIN - A215308
- BOLT - B185115
NUT - A215353
- FITTING - CLDXIA
- SHAFT - C86017
- FRAME. ASS'Y (OUTER) - c86082

RA PD 3525A

" Figure 32—Bogie Lower Roller and Frame—Sectionalized
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FRAME, ASS'Y - C86083 —————

BOLT -B185115—

SHAFT - C86017 —

FRAME. ASS’Y - C86082 - RA PD 6287

Figure 33—Bogie Roller Frame and Shaft Assembly

RA PD 6259

Figbro 34—Bogie Roller with Bearing and Oil Seal Removed
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RA PD 6258

Figure 35—Bogie Roller Rim and Tire Removal
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(8) REMOVE SPRINGS AND CRAR ASSEMBLY.
Wrench, square socket, %s-in. Wrench, box, 1%3-in.
Block up assembly; then loosen nuts on spring compressing screws
until all tension is removed and crab rests on blocks. Turn screws out of
spring block and lower block and crab assembly, and springs to floor

(fig. 36). NOTE: New bogie springs are being installed in later pro-
duction vehicles and are interchangeable with former spring in sets
of four only. This spring is used with or without a shim, keeping all
four installations alike. A third bogie spring is to be installed, and will
be interchangeable with second spring, individually, but with first
spring in sets of four only.
(9) REMOVE CRAB SLIDES AND BOGIE ARM PLATES.
Screwdriver, bitstock Wrench, Phillips head
Take out two Phillips head screws holding each plate and slide
(fig. 19).
(10) DrsasseMBLE CraB (fig. 37).
Hammer
Tap out tapered pins holding crab guide blocks to spring block pin,
and remove guide blocks, spring block assembly and block pin.
(11) REMOVE SPRING BLOCK BUSHINGS.
Drift, brass Hammer
Drive bushings out of spring block.
(12) ReEMOVE BOGIE FRAME BRACKET BUSHINGS.
Drift, brass Hammer
Drive bushings out of frame bracket (fig. 38).
(13) REMOVE BOGIE FRAME BRACKET GUIDE SLIDES.
Wrench, sotket, ¥-in.
Take out screws holding guide slides to frame and remove slides
(fig. 38).
(14) REMOVE BoGIE FRAME BRACKET.
If it is necessary to remove bracket, follow steps (3) and (4) in para-
graph 15 b above.
e. Track Adjusting Idler.

Bar, pinch

Chain and hook assembly with
turnbuckle adjustment

Drift, brass

Hammer

Hammer, soft metal

Jack, hydraulic

Jack, tall

Lumber, 2 x 4 in,, 4-ft lengths,
two

56

Lumber, 2 x 4 in,, 6-ft lengths,
two

Pliers

Puller, wheel

Wrench, bearing nut, special

Wrench, open-end, 2-in.

Wrench, open-end, 2V2-in.

Wrench, socket, 15-in.

Wrench, socket, ¥4-in.

Wrench, socket, 1{%-in.
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RAPD 3598A|
Figure 36—Bogie Volute Spring Removal
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KEY, WOODRUFF-BGAX22A

BLOCK -A215312

LOCK-A215314
PIN-C860!6

BUSHING - A2I53/3 - ]
BLOCK - C86014

BLOCK W/CRAB
ASS'Y-D48425

RA PD 37568

RA PD 28283

Figure 38—Bogie Frame Bracket Assembly
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(1) ReEmove TRrRACK. Follow procedure in paragraph 15 a above.

(2) ReEmoveE Hus COVER.
Hammer Wrench, socket, {%-in.
Remove hub stud nuts, tap cap in center to loosen it on its studs and
pull it off with its gasket (fig. 30).

(3) REMOVE IDLER AND BEARING ASSEMBLY.
Wheel puller, special bearing
nut wrench (or screwdriver
and long nose chisel)
Pry bearing nut lock washer prongs from nut recesses and remove nut
and washer with a special wrench or as shown in figure 39, Pull off idler
assembly as shown in figure 40.

(4) REMOVE IDLER BEARINGS.
Drift, brass Hammer
Drive bearings out of idler as shown in figure 41. NOTE: Bearing
spacer must be pushed to one side to get at bearings with the drift.

(5) REMOVE ADJUSTING ROD AND ANCHOR PIN.

Hammer, soft metal Wrench, socket, &-in.

Turn off adjusting rod outer nut and pull rod free of its bracket
(fig. 42). Remove anchor pin outer nut and drive pin out of shackle. The
anchor pin can now be driven out of the adjusting rod end.

(6) REMOVE SHACKLE AND IDLER SHAFT ASSEMBLY.

Pliers Wrench, open-end, 2 Y2-in.

Pull cotter pin from idler post nut, and remove nut and washer. Pull
shackle and shaft assembly from idler post.

(7) DISASSEMBLE IDLER SHAFT.
Drift, brass - Pliers
Hammer Wrench, open-end, 2%;-in.
Pull out idler shaft, cotter pin, and remove nut. Drive shaft out of
shackle and tap bearing seal off shaft.
(8) REMOVE IDLER POST FROM BRACKETS.
Jack, hydraulic Wrench, open-end, 2v5-in.
Pliers
Pull cotter pin from idler post inner nut, and remove nut. Then wedge
jack between inner end of idler post and frame, and force post out of its
brackets.

d. Top (supporting) Roller.

Drift, brass Wrench, open-end, 2-in.
Hammer Wrench, socket, 34-in,

Hammer, soft metal Wrench, socket, 1Y4-in.
Puller, bearing Wrench, socket, 1{;-in.
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RAPD 3703

Figure 39 —Track Adjusting Idler Bearing Nut Removal

Figure 40—Track Adjusting Idler Removal
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RA PD 3676
Figure 41 —Track Adjusting Idler Bearing Removal

ROD, IDLER ADJUSTING - B185117

ROD, ANCHOR - A215360 ——

NUT, BRONZE (1%”)-A215323

NUT, STOP (1”) - A215354

RA PD 6289A
Figure 42—Track Adjusting Rod and Anchor Rod
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(1) SLACK-OFF TRACK AND REMOVE ROLLER ASSEMBLY.
Hammer, soft metal Worench, socket, 3¥;-in.
Wrench, open-end, 2-in. Wrench, socket, 14-in,
Loosen tapered anchor pin nut on idler adjustment, and tap outer
end of pin to loosen it in its seat. Release adjusting rod outer nut,
thereby lowering idler and allowing track to become slack. Prop up
track adjacent to roller (fig. 43), and remove cap screws holding roller
brackets to bogie frame bracket.

(2) REMOVE ROLLER GUDGEON (bolt) (fig. 21).
Drift, brass . Wrench, socket, 1Y4-in.
Hammer
Unscrew gudgeon nut and remove outer bracket. Then drive (or press)
out gudgeon bolt. The inner bracket can then be taken off, also.

(3) REMOVE BEARINGS AND OIL SEAL.
Puller, bearing.
Pull out oil seals and bearings. If puller is not available, the bearings
and seals can be driven out with a brass drift and hammer. Remove
spacer.

17. MAINTENANCE.
a. Sprockets.

(1) When the sprocket teeth show signs of wear, reverse the
sprocket to allow the opposite sides of the teeth to take the wear.

(2) When a sprocket tooth is broken, the sprocket should be re-
placed.

(3) If the sprocket bolt holes become enlarged or torn, they should
be bushed or the tear welded.

b. Bogies.

(1) Worn bogie roller tires should be removed as an assembly with
the rim, and replaced with new assemblies.

(2) Bogie roller hub flanges which have become bent or sprung
must be straightened out. Hub flange studs which are sheared or bent
must be replaced with new studs.

(3) Broken sidearms, carrying arms and crabs should be replaced.

(4) Springs which have become soft or broken must be replaced.

(5) Worn guides and guide slides should be replaced and machined
so that they are in correct alinement,

(6) Check all nuts, and keep them tight at all times.

(7) For correct bearing maintenance, see Front Axle, Section V,
TM 9-1710.

(8) Inspect oil seals, and if they are worn or have been damaged
during removal, replace with new ones.
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(9) Inspect spring block bushings, frame bracket bushing, and bogie
roller frame bushings. If they show signs of wear on either the inside
or outside periphery, replace with new bushings.

¢. Adjusting Idlers.

(1) Because of the manner in which the adjusting idler is hung, the
shackle sometimes becomes sprung. When this occurs, the shackle should
be straightened or replaced.

(2) For correct bearing maintenance, see Front Axle, Section V,
TM 9-1710. When reassembling, drive bearings and spacer into idler
before idler shaft is mounted. Apply pressure with a flat surface on both
outer and inner races.

(3) Inspect bracket and adjusting nuts and tighten any loose ones.

d. Top (supporting) Rollers.
(1) Replace any broken or damaged end brackets.

(2) For correct bearing maintenance, see Front Axle, Section V,
TM 9-1710.

(3) Inspect oil seals. If they show any evidence of wear or have been
damaged during removal, replace with new seals.

18. REASSEMBLY OF COMPONENTS.
a. Track.
Wrench, socket, #-in.
(1) AtracH GuipEs TO TRACK.
Wrench, socket, $%-in.
Replace guides, lock washers and nuts, and tighten nuts to a tension
of 100 foot-pounds.

b. Bogie.
Hammer Wrench, box, 154-in.
Jack, hydraulic Wrench, Phillips head
Screws, compression, 7g-in., 12- Wrench, socket, %-in.
in. long, two, with nuts to fit Wrench, socket, 34-in.
Screwdriver, bitstock Wrench, socket, 4§-in.
Tool, bearing driving Wrench, socket, 17¢-in.
Tool, bushing driving Wrench, socket, 1l5-in.
« Tool, seal driving Wrench, socket, 1Y%;-in.

(1) INstaLL BOGIE FRAME BRACKET BUSHINGS AND GUIDE SLIDES.
Hammer Wrench, socket, 34-in.
Tool, bushing driving
Drive frame bracket bushings into bracket. Set guide slides and bolt
them in position with lock and cap screws (fig. 38).
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(2) ATTACH BRACKET ASSEMBLY TO FRAME.

Wrench, socket, 1§-in. Wrench, socket, 1Y-in.
Wrench, socket, 14-in.

Slip frame onto cross tube and bolt to tube. Replace the eight bolts,
lock washers and nuts holding bracket to frame.

(3) REASSEMBLE CRAB.

Hammer Tool, bushing driving
Screwdriver, bitstock Wrench, Phillips head

Attach slides to crab feet. Drive bushings into spring block, place
block in position between crab feet, and install block pin. Place guide
blocks onto ends of spring block pin, and press locks into place (fig. 37).

(4) REPLACE SPRINGS AND CRAB ASSEMBLY INTO BRACKET.

Jack, hydraulic Wrench, box, 15s-in.
Screws, compression, 7g-in., 12- Wrench, socket, %s-in.
in. long, two, with nuts to fit.

Place springs on spring block (fig. 44) and block up assembly into
position in bracket until guide blocks start to engage slides (fig. 36).
(Make certain blocks enter slides in a straight position and do not cock.)
Drop compression screws through holes in top of bracket and thread
them into spring block. Screw nuts onto compression screws and turn
them down alternately until the springs are compressed the necessary
amount for attaching the bogie rollers.

RA PD 6379
Figure 44 —Replacing Bogie Volute Springs on Crab
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(5) REASSEMBLE BOGIE ROLLERS.

* Hammer Wrench, socket, 3/4-in.
Tool, bearing driving (fig. 45) Wrench, socket, 1V4-in.
Tool, seal driving (fig. 46)

Place the bogie roller rim and tire assemblies onto the hub flange
studs and draw up stud nuts (fig. 35). Drive bearings and seals into hubs
(figs. 47 and 48). Drive bogie roller frame bushings into frames and
assemble inner bogie frame and gudgeon bolts to rollers; hold spacer
shaft in place and slip outer bogie frame onto gudgeon bolts and shaft.

Replace gudgeon nuts and tighten assembly.

(6) ATTACH BOGIE ROLLER ASSEMELIES TO BRACKET.
Wrench, socket, 1V-in.

Attach plates to bogie arms. Set bogie roller assemblies on blocks in
approximate operating positions (fig. 49). Hold bogie arm bolts in place
and slip bogie arm assemblies onto bolts and into bracket bushings (fig.
31). Replace arm bolt and bogie frame spacer shaft nuts to hold bogie

arms in place.

(7) REMOVE SPRING COMPRESSING SCREWS.
Wrench, box, 154-in. Wrench, socket, 5&-in.
Turn compressing screw nuts, alternately, releasing springs until crab
rests on bogie arms and all tension is removed from screws. Turn screws

out of spring block and remove from bracket.

(8) REPLACE ToP (SUPPORTING) ROLLER.
Wrench, socket, ¥4-in.
Bolt top-roller brackets to top of bogie frame bracket.

c. Track Adjusting Idler,

Block, wooden Wrench, socket, {-in.
Drift, brass Wrench, socket, }3-in.
Hammer Wrench, socket, 14¢-in.
Hammer, brass Wrench, socket, 1Vz-in.
Hammer, sledge Wrench, socket, 1{%-in.
Hammer, soft metal } Wrench, socket or box, 2 V5-in,
Screwdriver Wrench, spanner, bearing nut,
Tool, bearing driving special

(1) INsTALL IDLER POST.
Hammer, soft metal Wrench, socket or box, 2V5-in,
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RA PD 3847A

DRAW THIS END

Tool
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Figure 45—Bogie Roller Bearing Dr
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HARDEN AND GRIND
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Figure 47 —Bogie Lower Roller  Figure 48—Bogie Lower Roller
Bearing Installation Oil Seal Installation
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Drive idler post into its brackets, and fasten with inner nut and cotter
pin (fig. 50).

(2) ASSEMBLE SHACKLE AND IDLER SHAFT TO IDLER POST.
Wrench, socket, }3-in. Wrench, socket, 1VY3-in.
Wrench, socket, 1/¢-in.

Drive idler shaft into shackle and fasten with nut and cotter pin. Then

slip shackle onto idler post and lock with washer, nut, and cotter pin
(fig. 51).

(3) REPLACE ADJUSTING ROD AND ANCHOR PIN ASSEMBLY.
Hammer, brass Wrench, socket, 1{-in.

Drive anchor pin into adjusting rod end, and draw it up tight with
stop nut. Slip anchor pin into tapered hole at bottom of shackle, and
apply nut loosely. Thread inner bronze nut well onto adjusting rod, slide
outer end of rod through bracket hole, and thread outer bronze nut onto
rod (fig. 23). Tighten anchor pin nut.

(4) REPLACE IDLER BEARINGS.
Hammer Tool, bearing driving (fig. 52)
or brass drift
Drive inner and outer bearings into idler. If bearing driving tool is not
available, use brass drift. NOTE: Do not drive inner bearing seal into
idler.

-

\.\

? i \ l\
K % * DE
- BOLT - A215345
— E‘%':l:r- B%ZB])?ZSQ“ BOLT - A215592
A WASHER, LOCK - BECX1P D— NUT - BBBX1E
' WASHER, LOCK - BECXIM
B — BRACKET - C88023 E — BRACKET - C86022
F — POST - C86201
BOLT - A215335
IBOLT - A215331 NUT - A215329
c— NUT - BBBX2B G — {WASHER - A215332 RA PD 7474
WASHER, LOCK - BECX1P PIN, COTTER - BFAX2CF

Figure 50—Track Adjusting Idler Post—Installed
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«’;\ € — PIN, COTTER - BFAX2CF
sl D — SHACKLE - C86020
A— O’le-:_llg -222'155332392 E — SHAFT - C86019
B— {WASHER -A215322 F—ROD-BI85117  RA PD 35298

Figure 51 —Track Adjusting Idler Shaft and Bracket—Installed

(5) ASSEMBLE IDLER TO SHAFT.

Block, wooden Wrench, spanner, bearing nut,
Hammer, sledge special
Screwdriver

Push inner bearing seal onto raised shoulder of shaft. Start idler onto
shaft, and drive it the remainder of the distance. Replace bearing lock
washer and nut; bend washer prongs to lock assembly in place.

(6) RepLACE HuB COVER.
Wrench, socket, {5-in.
Set hub cover on studs and draw up tight with stud nuts.

d. Top (supporting) Roller (fig. 21).

Hammer Tool, bearing driving
Hammer, soft metal Tool, seal driving

(1) REPLACE BEARING AND SEALS.
Hammer Tool, seal driving
Tool, bearing driving
Inspect spacer; then drive bearings and seals into roller hubs.
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(2) INsTaLL END BRACKETS.
Hammer
Tap end bracket assemblies into hubs.
(3) ReEpPLACE ROLLER GUDGEON BOLT.
Hammer, soft metal
Tap gudgeon bolt lightly, forcing it through brackets and bearings,
and replace nut. Threaded end must be inserted first through bracket
with rectangular opening.

19. INSTALLATION OF ASSEMBLY.

a. Bogie.
Chain and hook assembly, Wrench, socket, 1§-in.
spring holding Wrench, socket, 1{-in.
Jack Wrench, socket, 1Y-in.
Wrench, box, 34-in. Wrench, square socket, %s-in.

Wrench, box, 153-in.
(1) AsSSeMBLE BOGIE TO CAR.
Jack Wrench, socket, 14#;-in,
Wrench, socket, 15-in. Wrench, socket, 1V5-in.
Lift bogie assembly and force it onto cross tube. Bolt bogie to cross
tube and replace eight bolts, lock washers, and nuts attaching it to frame.

(2) REMOVE SPRING COMPRESSING BOLTS AND NUTS.

Chain, spring holding Wrench, square socket, %&-in.
Wrench, box, 1%s-in.

Attach spring holding chain to bogie roller frame shafts as explained
in paragraph 15 a (1). Turn compressing screw nuts, alternately, thus
releasing springs until the entire downward thrust is supported by the
chain and all tension is removed from the screws. Turn screws out of
spring block and remove from bracket.

(3) REPLACE TOP (SUPPORTING) ROLLER.

Wrench, box, 34-in.
Bolt top roller and brackets to top of bogie frame bracket.
(4) REPLACE TRACK. See paragraph 19 ¢ below.

b. Adjusting Idler.

Bar, driving Pliers

Hammer, sledge, light Wrench, socket, 215-in,
(1) AtracH IDLER TO FRAME.

Bar, driving Pliers

Hammer, sledge, light Wrench, socket, 214-in.

Drive idler post into brackets carrying with it the idler assembly.
Replace idler post inner nut and cotter pin.
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(2) REePLACE ApJUSTING Rop BRONZE NuT. Pull idler shackle back

so that adjusting rod passes through bracket and start outer bronze nut
onto rod.

(3) REePLACE TRACK. See paragraph 19 ¢ below.

¢. Track.
Lumber, 2 x 4 in,, 4-ft lengths, Wrench, open-end, 2-in.
two Wrench, socket, %-in.
Lumber, 2 x 4 in,, 6-ft lengths, Wrench, socket, 14-in.
two

(1) SET TRACK IN POSITION FOR REPLACING.
Lumber, 2 x 4 in,, 4-ft lengths, Lumber, 2 x 4 in., 6-ft lengths,
two two
Place two 6-foot lengths of 2 x 4’s between car body and frame.
Lift track onto lumber and block up with 4-foot lengths of 2 x 4's (fig.
27).

(2) REPLACE TRACK.
Bar, pinch
Set track on sprocket first, then onto top roller and under bogie
rollers, and, finally, onto adjusting idler. Use pinch bar, if necessary, to
set it on idler. The track should be positioned on the vehicle so that
the widest spaced guide vanes of the guides on the bottom part of
the track are pointed toward the front of the vehicle.

(3) REePLACE IDLER FLANGE.
Wrench, socket, 34-in.
Place flange on idler studs, and tighten in position with stud lock
washers and nuts.

(4) LoweR REAR OF CAR ONTO TRACK.
Wrench, open-end, 2-in.
Pull back adjusting idler by turning adjusting rod upper nut until
slack is taken out of track. Lower jack until weight of car rests on bogie
rollers, and remove jack and spring holding chain.

(5) Apjust TRACK TENSION.

Wrench, open-end, 2-in. Wrench, socket, 17%-in.

For correct adjustment of track, preload vehicle to its maximum pay-
load capacity. Then pull back adjusting idler, by turning adjusting rod
upper nut, until there is ¥-inch sag in the track between top roller and
idler when an average weight man is standing upon it. Idler should be
locked in this position by tightening adjusting rod lower nut and also
the anchor pin nuts.
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Section VI

BRAKE SYSTEMS

Paragraph
General description .. .. ... ... .. 20
Trouble shooting .. ... ... ... ... . ... ... . . . ... ... .. 21
Service brake pedal linkage ................ .. ... ... ... 22
Master cylinder . ....... ... ... ... .. .. S 23
Vacuum power booster. . . ... ... ... ... ... ... o 24
Booster air cleaner and check valve . ... ... .. ... .. ... ... 25
Service brake lines......... ... ... ... ... ... ... P 26
Wheel brakes . .. ... ... .. .. . ... 27
Drive shaft brake .. ... ... ... ... ... 28
Trailer brake controller. . .. ... ... . ... ... ... . ... .. .... 29

20. GENERAL DESCRIPTION (fig. 53).

a. Construction. Actuation of the service brakes on the front wheels
and jackshaft driving sprockets is controlled by a hydraulic system
which is comprised of: pedal and linkage, a master cylinder, a vacuum
power booster, an air cleaner and check valve for the booster, brake
lines, wheel cylinders and shoes. The master cylinder piston and vacuum
booster piston are directly connected to the pedal linkage and are located
directly behind the linkage. The booster check valve is attached to the
dash on the engine side and is connected by tubing to the rear of the
booster. The air cleaner is attached to the voltage regulator bracket on
the engine side of the dash and is connected by tubing to the front end
of the booster. The brake lines connect the master cylinder to each of the
four wheel cylinders. The wheel cylinders and brake shoes are enclosed
by the brake drums. A disk type mechanical brake used only for parking
is mounted on a companion flange of the rear propeller shaft. An electric
brake controller is provided to control the brakes on a towed load. The
controller is directly connected to the brake pedal by means of a rod

linkage.

NOTE: In later production vehicles, a Hydrovac unit is being used in
place of the vacuum booster. This substitution eliminates most of the
brake linkage leading from the pedal to the master cylinder and to the
booster and increases the braking force available to the operator of the
vehicle. (See TB 1710C-2.)
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b. Operation. Pressure exerted on the brake pedal is transmitted
by the linkage to the master cylinder. This pressure forces fluid out of the
cylinder into the lines and thence to the four wheel cylinders. The wheel
cylinder pistons are forced outward, thereby bringing the brake shoes in
contact with the brake drums, The vacuum power unit starts to operate
shortly after the pedal linkage begins to move and acts as a power or
booster complement for the brake pedal to reduce the_.amount of physi-

cal effort required to apply the brakes.

2]1. TROUBLE SHOOTING.
Symptom and probable cause

a. Pedal Striking Floer Board.
Linings worn,

Incorrectly adjusted brake
shoes.

Improperly adjusted pedal.

Leak in system.

Air in system (indicated by
spongy pedal action).

Insufficient brake fluid.

b. All Brakes Drag.

Insufficient brake shoe clear-
ance.
Mineral oil in system.,

Improper pedal adjustment.
Weak pedal return spring.

¢. One Brake Drags.
Weakened or damaged brake
shoe return spring.
Shoe binding on anchor pin.
Insufficient brake shoe clear-
ance.
Loose wheel bearings.

Grease on linings.
Tubing obstructed.

77

Probable remedy

Readjust upper ends of shoes
only.

Readjust shoes at both ends.
Readjust pedal linkage.
Check system and repair.

Bleed lines.
Refill master cylinder.

Readjust shoes.

Flush system with alcohol, and
replace cylinder cups.

Readjust pedal and linkage.

Replace spring.

Replace spring.
Free and lubricate pin.

Readjust shoes.

Readjust bearings to position
drum correctly around brake
shoes.

Replace linings.

Replace tubing.
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Symptom and probable cause Probable remedy
d. Pulling to One Side.
Grease on linings. Replace with new linings of the
same type.
Shoes improperly adjusted. Readjust and check with feeler
gage.
Loose backing plate. Tighten plate and readjust
* brake shoes
Different linings. Replace those differing with
linings of the same make.
Worn linings. Replace with new linings.
Scored drums. Resurface or replace.

e. Excessive Pressure on Pedal, Poor Stops.

Brake shoes incorrectly ad-

justed. Readjust shoes.
Improper linings. Replace with proper linings.
Partial contact between lining. Dress down high spots on lin-
ings and adjust shoes at their
ends.

f. Light Pressure on Pedal, Severe Brakes.

Brake shoes incorrectly ad-

justed. Readjust shoes.
Improper linings. Replace with proper linings.
Partial contact between lining Dress down high spots on lin-
and drum. ings, and adjust shoes at
their ends.

g. Noisy Brakes.

Bent or distorted backing plate. Straighten or replace with new
plate.
Bent or distorted brake shoes. Replace with new shoes.
Dirt in linings. Remove any imbedded par-
- ticles.
Loose lining rivets. Replace loose rivets.
Drums distorted. Replace or have reground.

22. SERVICE BRAKE PEDAL LINKAGE.

a. Description (figs. 54 and 55).
The brake pedal linkage is installed in the vehicle on the outer left
side of the frame, directly behind the steering gear assembly.
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Figure 55 —Brake Pedal Linkage—Sectionalized
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(1) CONSTRUCTION.

(a) The brake linkage is mounted on the clutch and hrake pedal
shaft which turns in bronze bushings in the brake pedal support bracket.
The shaft is provided with cross grooves and keyways near both ends to
engage binder bolts and keys to mount the brake and clutch pedals.
Mounted on the pedal shaft are the inner and outer master cylinder
relay levers, the master cylinder operating lever which is locked to the
shaft by its binder bolt and to which is attached the vacuum booster
operating fork, the clutch pedal which is free on the shaft, and the brake
pedal which is locked to the shaft by its binder bolt.

(b) Two power levers, to which the vacuum booster yoke is pinned.
are mounted between and are pin-connected to the master cylinder relay
levers on the bottom, and to the master cylinder operating lever at the
top. The top pin passes through the power levers and the master cylinder
operating lever, and is kept in position by the master cylinder relay
levers which are mounted on either side.

(2) OPERATION. Depressing the brake pedal causes the pedal shaft
to rotate, thereby rotating the master cylinder operating lever toward
the rear. The vacuum booster valve operating fork. attached to the
master cylinder operating lever, is moved toward the rear and pushes
the booster valve rod in. Approximately +- inch motion of the valve
rod is required before the vacuum booster begins to operate and pull
the two power levers toward the rear. Approximately 3% inch motion
of the valve rod is sufficient to take up the play between the master
cylinder operating lever adjusting screw and the master cylinder yoke
rod end pin which connects the master cylinder to the relay levers.
Continuation of the pedal depression and the vacuum booster pulling
action causes the entire brake linkage assembly to rotate toward the
rear and operates the master cylinder and the entire hydraulic brake
system.

b. Removal of Assembly.

Pliers Wrench. open-end. % -in.
Screwdriver " Wrench, open-end. 7%-in.

(1) REMOVE DRIVER'S SEAT FLOOR PLATE.
Screwdriver
Remove ten machine screws, nuts, and lock washers from aluminum
floor plate and remove plate.
(2) REmoVE Foor DIMMER SWITCH.

Screwdriver.

Remove two machine screws and lock washers holding foot dimmer
switch assembly to toeboard and remove switch.
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(3) REMOVE THROTTLE CONTROL SHAFT BRACKET.
Wrench, open-end, {%-in.

Remove two bolts and lock washers holding left throttle control
bracket to toeboard and remove bracket.

(4) REMOVE TOEBOARD.

Wrench, open-end, %-in.

Remove remaining 18 lower toeboard bolts, nuts, and lock washers.
Toeboard now may be lifted off dimmer switch and off throttle control
bellcrank.

(5) Di1scoONNECT MASTER CYLINDER.

" Pliers Wrench, open-end, -#-in.

Remove cotter pin.and rod end pin holding master cylinder rod end
yoke to relay levers. Reach up under brake pedal bracket, pry strap and
boot off cylinder lip, and remove boot and push rod assembly. Remove
three bolts and lock washers holding master cylinder to bracket.

(6) DEracH CLUTCH. Unhook clutch pedal pull back spring from
clutch relay arm. Unhook brake pedal pull back spring from hook
washer on power cylinder fork.

(7) DetAcH CLUTCH RELAY SHAFT LEVER YOKE.

Pliers

Unhook yoke from clutch pedal by removing cotter pin and rod end
pin.

(8) DETACH VACUUM BOOSTER VALVE LINK AND P1sTON Rop YOKE
END.

Pliers.

Remove cotter pin and rod end pin holding link and yoke end to power
levers. Drop link and push back booster yoke.

(9) REMovVE CLUTCH AND BRAKE PEDAL BRACKET.

Wrench, open-end, %g-in.,

Jack up engine under fly-wheel housing. The same bolts that hold
pedal bracket to frame, support the engine rear support bracket which
will be released when pedal bracket bolts are removed. Remove clutch
and brake pedal bracket by removing four nuts, lock washers, and bolts
holding bracket to frame.

¢. Disassembly.

Drift, brass Press
Hammer Wrench, open-end, {4-in,
Pliers

(1) REMOVE CLUTCH AND BRAKE PEDAL SHAFT.
Wrench, open-end, {5-in.
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Remove nut and lock washer on brake pedal binder bolt and master
cylinder lever binder bolt, and remove bolts. Pull clutch and brake pedal
shaft out of bracket from outer end. This will remove the following:
brake pedal, clutch pedal, inner relay lever, master cylinder operating
lever, and outer relay lever.
(2) REMOVE LUBRICATING FITTING.
Pliers

Screw out lubricating fitting.

(3) REMOVE INNER AND OUTER RELAY LEVERS.
Pliers

Remove cotter pin and rod end pin, and remove relay levers from
both sides of operating lever.

(4) REMOVE POWER LEVERS.

Drift, brass Hammer
Push pin out of power levers and operating levers, and remove levers.
(5) REMOVE VACUUM BOOSTER OPERATING FORK.

Wrench, open-end, {;-in.

Remove two cap screws, lock washers, and hook washer, and remove
operating fork from master cylinder operating lever.

(6) REMOVE BUSHINGS FROM BRACKET.

Drift, brass Press
Hammer

If inspection shows replacement necessary, try tapping old bushings
out while tapping new ones in. If frozen, drive or press out.

d. Maintenance and Adjustment.

(1) Keep linkage well lubricated, and be sure that the system is clean
and in correct alinement with no binding on the levers or shaft.

(2) ApjusTMENT (fig. 56).

(a) Loosen booster valve operating fork mounting screws. Remove
master cylinder and booster yoke rod end pins. Block brake pedal in
release position.

(b) Adjust master cylinder yoke to permit approximately 4% inch
lost motion in master cylinder piston rod. Replace master cylinder yoke
rod end pin.

(c) Pull vacuum booster piston rod out until piston bottoms. Aline
piston rod yoke with power lever holes by turning booster rear mount-
ing yoke in the frame mounting bracket.

(d) Replace booster yoke rod end pin, and check to see that the pin
is against the rear sides of the booster valve rod link holes with g inch
clearance between the master cylinder operating lever adjusting screw
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and the master cylinder yoke rod end pin. Tighten the two booster valve
fork mounting screws being careful not to disturb position of valve.

(e) Check for proper clearance of master cylinder operating lever
adjusting screw and rod end pin to obtain approximately 34 inch travel
of the booster valve fork before the clearance is taken up.

(f) With the engine not running and the brake pedal moved by hand,
all clearance at the adjusting screw and master cylinder yoke rod end pin

should be taken up when the booster valve rod moves inward about
¥ inch. '

(g) With the engine running, the booster valve rod should move in
approximately % inch before any movement of the booster piston rod
occurs.

(h) Check all links and levers for loose bolts and be sure that all
cotter pins are replaced.

e. Reassembly (fig. 57).

Pliers Wrench, open-end, 7s-in.
Wrench, open-end, 1%-in.

(1) ReEAsSSEMBLE UNITS ON PEDAL SHAFT.

Pliers Wrench, open-end, 1;-in.

With bushings and keys in place, pass small end of shaft through
large bushing, outer relay lever, master cylinder operating fork lever,
inner relay lever, clutch pedal, small bracket bushing, and brake pedal.
Replace binder bolts in brake pedal and operating fork lever, seating
bolts in grooves on shafts. Replace lock washers and nuts. Replace
lubrication fitting,

(2) REPLACE POWER LEVERS. Push master cylinder relay lever arms
back to expose hole in knee of master cylinder operating fork lever.
Put in retaining pin and hang power levers on each end. Pull master
cylinder relay levers forward. Replace relay lever to power lever retain-
ing rod end pin and cotter pin.

(3) REPLACE POWER CYLINDER OPERATING FORK.
Wrench, open-end, %-in.

Place lock washers on both cap screws and hook washer on lower
cap screw and replace screws. Set up lightly prior to adjusting.

f. Installation.

Pliers Wrench, open-end, %-in.
Screwdriver Wrench, open-end, %3-in.
Wrench, open-end, f;-in.
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(1) RepPLACE CLUTCH AND BRAKE PEDAL LINKAGE ASSEMBLY.
Wrench, open-end, 7s-in.
Line up four holes in pedal bracket flange with holes in frame and
engine rear support bracket. Replace four bolts, nuts, and lock washers.
Remove jack from under flywheel housing.

(2) INsTtALL MASTER CYLINDER ASSEMBLY. Insert lip of master cyl-
inder through large bracket hole. Line up three cylinder flange holes with
bracket bolt holes, and replace three bolts and lock washers. Replace
push rod assembly, snap boot on cylinder lip, and replace steel strap
over boot.

(3) CONNECT MASTER CYLINDER TO LINKAGE.
Pliers
Line up master cylinder yoke with clevis holes in arms of relay levers
and insert rod end pin and cotter pin.

(4) ConNNECT BOOSTER VALVE LINK AND PISTON Rop END YOKE
TO LINKAGE.

Pliers Wrench, open-end, {%-in.

Line up hole in valve link and eyes of booster piston rod yoke end
with clevis hole of power lever. Insert rod end pin and cotter pin.
Loosen cap screws on booster valve operating fork, place forked end
over booster valve link, and tighten cap screws.

(5) ConNEcT CLUTCH RELAY SHAFT LEVER YOKE. Line up yoke
eyes with clevis hole in clutch pedal, and replace rod end pin and
cotter pin.

(6) REPLACE CLUTCH AND BRAKE PEDAL PULLBACK SPRINGS.
Pliers

Replace springs in lock washers and holes in linkage.
(7) AbpjusT LINKAGE. See paragraph 22 d.

(8) REPLACE LOWER TOEBOARD.

Screwdriver Wrench, open-end, %-in.

Seat toeboard so that foot dimmer switch and accelerator bellcrank
protrude through holes provided. Replace two screws and lock washers
attaching foot dimmer, switch. Replace two bolts, nuts and lock washers
attaching accelerator bellcrank bracket., Insert 18 toeboard bolts, nuts,
and lock washers.

(9) REPLACE FLOOR PLATE UNDER DRIVER’S SEAT.
Screwdriver

Replace floor plate and 10 machine screws, nuts and lock washers.
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R

A— SWITCH - A167682

B— BOLT - A167419
GASKET - A160323

c— FITTING - A214537
GASKET - A214539

p_ [FITTING - A186963
1GASKET - A214538

E— NUT - A167154

F — LINE, ASS'Y - D48219

G — LINE, ASS'Y - D48218

H — NUT - A167154

J — CYLINDER, ASS'Y - C85588

K — BOLT - BANXICD

L — WASHER, LOCK - BECXIK RA PD 56189

Figure 58 —Master Cylinder—Installed

90



™ 9-1710C
23

BRAKE SYSTEMS

23. MASTER CYLINDER.

a. Description (fig. 58). The master cylinder is a Wagner Electric
combination-type unit with the reservoir or supply tank cast integrally
with the cylinder barrel.

(1) CoNSTRUCTION (fig. 59).

(a) The supply tank is above the cylinder barrel and has a threaded
hole on top for the combination filler and breather cap which maintains
atmospheric pressure on the brake fluid at all times. An expansion plug
is used to close the rear end of the tank. A bypass and intake port are
provided for fluid flow between the supply tank and the cylinder barrel.

(b) On the rear left and right sides of the cylinder are two threaded
holes for outlet fittings to which are attached the hydraulic brake lines
leading to the front and rear wheel cylinders. A check valve, held in place
by the piston return spring, is installed in the rear end of the cylinder
over the outlet port. On the front end of the return spring is the primary
cup and the piston. The cupped face of the primary cup is against the
spring, the flat face against the rear end of the piston. The secondary cup
and its retaining ring are mounted on the front end of the piston and
are parts of the piston assembly. A stop washer and its lock washer are
installed to the front of the piston in order to limit the piston travel on
the return stroke. The piston is actuated by the push rod assembly whose
rounded end sets into a recess provided in the piston and whose threaded
end connects with the brake operating linkage. A rubber boot, retained
by two straps, covers the push rod assembly.

(2) OPERATION.

(a) The function of the master cylinder is to displace the fluid from
the central source, the supply tank, to the wheel cylinders. Besides dis-
placing fluid, the master cylinder maintains the correct volume of fluid
in the system under all temperature conditions, automatically replaces
fluid lost through gravity seepage, and adds fluid, or supercharges, the
system, on the return stroke of the piston after each brake application.

(b) The master cylinder push rod is connected to the brake operating
lever by an adjustable yoke and rod end pin. Depressing the brake pedal
applies movement to the push rod, causing the master cylinder piston to
move toward the rear end of the cylinder. A very slight movement of the
piston and primary cup closes the bypass port. When the port is closed,
the pressure stroke starts, and as the piston travels toward the end of
the cylinder, fluid is forced out through the inner part of the check valve
into the outlet fittings and hydraulic lines to the wheel cylinders.

(c) When the pedal is released, the fast return of the piston and
primary cup by the piston return spring and the relatively slower return
of fluid from the wheel cylinders and the lines create a vacuum in the
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(1110208

Figure 59— Master Cylinder—Sectionalized



T™ 9-1710C

23

BRAKE SYSTEMS

¥9.8 Gd vy

JIQIQ

—— ()
-
o
]

mll
‘a

088L91V - dVHLS - M
648L91V - 100d - A
SYSrieY - dVHLS - N

988L91V - A.SSY dVD
L3NSV

¥88L91Y -
137413}

1108

€TEOVIY - LANSYD

289491V - HOLIMS

1
S
0
d

Pepojdxj—iepuih) 1eis0 —09 24nBy4

n

A

£96981V - ONILLI4
BESYIZY - [ANSVD
6ESVIZY - 13MSVD
LESPIZY - ONILLA
£02¢814 - MNVL

IPSYIZY - ASSY ‘JATVA
ovSyiZY - ASSY O9NudS
160rvid - dndD

- N
R

-1
-
-r
- H
-9

SYSrizv - ONIY
voevglg - dnd

YYSr1iZY - ASSV ‘NOLSId
LLBLIIY - HIHSYM
8L8L91V - JdIM
EVSr12V - ASSY ‘dod
yzxddd - 10N

YOEYI2Y - INOA

< M OUQ WL




™ 9-1710C
23
ORDNANCE MAINTENANCE-—-CHASSIS AND BODY FOR
HALF-TRACK VEHICLES

cylinder barrel. This momentary vacuum pulls additional fluid from the
supply tank through the piston intake port hole, past the lip of the
primary cup, and supercharges the system, When the brakes are in the
off position, surplus fluid can escape through the bypass port and normal-
ize the pressure in the system. The secondary cup prevents fluid from
leaking out of the master cylinder into the boot.

(d) With the piston against the stop washer, the primary cup is held
against the piston by the piston return spring, and the bypass port should
then be open. This port serves to prevent pressure from building up in
the system because of expansion of the fluid. It also serves to permit
additional fluid to enter the cylinder to prevent shortening of the pedal
stroke because of contraction or loss of the fluid. This port must be open
at all times when the pedal is in the release position.

(e) The function of the double check valve is to seal the cylinder to
prevent air from entering the system during the bleeding operation. The
construction of the valve is such that fluid may be displaced into the line
at low pressure. Fluid passing into the lines as pressure is applied raises
the smaller portion of the valve from its seat and permits the fluid to
flow to the lines. Fluid passing into the cylinder on the return stroke can
return by raising the entire valve from its seat. When pressure on the
returning fluid drops to below 6 to 8 pounds, the piston return spring
pressure seats the valve and the system is held under a slight pressure
which serves as a seal to prevent gravity seepage. The check valve has
no relation to pedal movement,

(3) SPECIFICATIONS.

Make ..... Wagner-Lockheed Ordnance No. ... .... C85588
Type .......... Combination WhiteNo. .. ...... ... 382056
Manufacturer’s No. . . .FE-661 Diamond T No...... H1507A

b. Trouble Shooting.

Symptom and probable cause Probable remedy
(1) PEDAL STRIKING FLOOR BOARD.
Leak in cylinder. Repair or replace housing, and
check fittings.
Insufficient fluid. Refill cylinder.
Clogged ports. Clean.
Improper valve action. Replace valve.
Worn primary cup. Replace cup.
Worn piston. Replace piston.
Air in system. Bleed system and fill with fluid.
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¢. Removal of Assembly.
TooLs:
Hammer Wrench, open-end, %-in.
Pliers Wrench, open-end, V;-in.
Screwdriver Wrench, socket, %-in.

(1) DIScONNECT MASTER CYLINDER ADJUSTABLE YOKE FROM RE-
LAY LEVERs,
Hammer Pliers
Remove cotter pin and rod end pin holding the adjustable rod end
yoke to relay levers.
(2) DiscoNNEcT HYDRAULIC LINES FROM MASTER CYLINDER OUT-
LET FITTINGS.
Wrench, open-end, 1;-in. Wrench, open-end, Y2-in.
Remove flared tube nut on front wheel brake hydraulic line from
outlet fitting on left side of cylinder. Remove flared tube nut on rear
wheel brake hydraulic line from outlet fitting on right side of cylinder.
(3) DisconNEcT STOP LIGHT SwITCH CABLES.
Screwdriver.
Remove stop light switch wires from terminals on switch.
(4) REMOVE MASTER CYLINDER.
Wrench, socket, {%-in.
Remove three cap screws and lock washers holding master cylinder
to clutch and brake pedal bracket, and remove cylinder.

d. Disassembly (fig. 60).

Screwdriver Wrench, open-end, g-in.
Wrench, open-end, %s-in. Wrench, open-end, 1-in.
Wrench, open-end, 34-in.

(1) REMoVE SToP LIGHT SwiTCH OUTLET FITTINGS AND FILLER
Cap. :

Wrench, open-end, 5&-in. Wrench, open-end, 1-in.
Wrench, open-end, ¥4-in.

Remove stop light switch from front brake line outlet fitting, and gas-
ket. Remove bolt and gasket holding fitting to cylinder and remove
fitting. Remove rear brake line outlet fitting and gasket. Remove filler
cap assembly and gasket.

(2) REMoOVE YOKE.

Wrench, open-end, 73-in.

Loosen locking nut and unscrew rod end yoke from cylinder push
rod.

(3) RemMoVE RUBBER BooT aND PusH ROD ASSEMBLY.

Screwdriver

Remove small boot strap and large boot strap holding boot to push

rod and cylinder, and remove boot and push rod assembly.,
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(4) REMOVE WORKING PARTS.
Screwdriver.

Pry out piston stop washer lock wire and remove stop washer, piston
assembly with the secondary cup and ring, primary cup, piston return
spring and the double check valve assembly.

e. Maintenance and Adjustments,
(1) Wash all parts in clean alcohol.

(2) Check bypass porthole and intake porthole. The holes must be
clear at all times. If closed, run a wire through to clean.

RA PD 6253

Figure 61— Master Cylinder No-Go Test

(3) Inspect primary cup outer edge, which must be smooth and
clean. The outer edge may have been cut by the sharp edges of the
bypass porthole. Discard a cut cup and remove sharp edges of porthole
with a burring tool.

(4) Inspect cylinder bore for pitting or scratching. The walls must
be smooth and may be renewed, if pitted or scratched, by honing. After
honing, the diameter should be checked with a no-go gage to determine
whether or not the diameter has been enlarged excessively (fig. 61).
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(5) Inspect all rubber parts. If mineral oil is present in brake sys-
tem, the parts will be enlarged and very soft. Replace primary and sec-
ondary cups, and check valve.

(6) Check piston fit in cylinder.

(7) Dip all parts in brake fluid before reassembly.

(8) After reassembly and installation of master cylinder in vehicle,
bleed all brakes (paragraph 26 d (2)). Check fluid level in supply tanks.
Level should be V2 to %; inch below filler plug.

(9) SERVICE DATA.

Brake fluid ... .. ... .. ... ... ... Wagner-Lockheed No. 21
Cylinder diameter ................. 1Y5-in,
Piston clearance ...... .. . ... ... ... 0.001-0.004-in.

Piston return spring pressure at 23 in. 121b

f. Reassembly (figs. 59 and 60).
Screwdriver Wrench, open-end, 7s-in.
Wrench, open-end, 35-in. Wrench, open-end, 1-in.
Wrench, open-end, ¥4-in.

(1) REPLACE WORKING PARTS.
Screwdriver
Dip all parts in brake fluid. Install check valve, piston return spring,
primary cup, piston, piston stop washer, and lock wire.

(2) RepLACE Boot AND PusH RoD ASSEMBLY.
Screwdriver
Slip small end of boot over push rod, and set push rod into piston
recess. Slip large end of boot over cylinder flange, and replace two straps
on ends of boot.

(3) REPLACE YOKE.
Wrench, open-end, 7s-in.

Screw threaded end of yoke into nut and into push rod. The number
of turns to be made depends upon the length of pedal stroke required,
and will be determined after installation of the master cylinder in the
vehicle. ‘

(4) REePLACE FILLER CAP, FITTINGS, AND STOP LIGHT SWITCH.
Wrench, open-end, %3-in. Wrench, open-end, 1-in.
Wrench, open-end, ¥4-in.

Replace filler cap and gasket in top of supply tank. Replace front
brake line fitting, bolt, and gaskets on left side of cylinder. Replace stop
light switch in fitting. Replace rear brake line fitting and gasket on right
side of cylinder.
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g. Installation of Assembly.
Pliers Wrench, open-end, Y;-in.
Screwdriver Wrench, socket, %-in.
Wrench, open-end, {%-in.

(1) REPLACE MASTER CYLINDER.
Wrench, socket, f-in.
Place cylinder in position and replace three cap screws and lock
washers holding cylinder to brake and clutch pedal bracket.

(2) ConNNEct STOP LIGHT SWITCH CABLES.
Screwdriver

Replace cables on switch terminals.

(3) ConNNEcT HYDRAULIC LINES TO CYLINDER.
Wrench, open-end, &-in. Wrench, open-end, Y5-in.
Screw flared tube nuts on rear wheel brake hydraulic pipe and on
front wheel brake hydraulic pipe to the fittings on the right and left sides
of the cylinder, respectively.

(4) CoNNECT YOKE TO RELAY LEVERS.
Pliers
Set yoke into position and replace rod end pin and cotter pin connect-
ing yoke to relay levers.

(5) REPLACE FLUID AND BLEED BRAKES. See Bleeding the Line,
paragraph 26 d (2).

(6) ApJjusTt BRAKE PEDAL. See paragraph 22 d.

24. VACUUM POWER BOOSTER.

a. Description (fig. 62). The brake vacuum booster is a Bragg-
Kliesrath, poppet valve, reactionary cylinder, puller-type unit. A reac-
tion-type cylinder is so connected to the master cylinder and brake pedal
that it supplies a maximum percentage of the power applied to the master
cylinder. A definite proportion of the braking force is applied by the
operator, giving him accurate control of the braking force and permits
him to “feel” the brake at all times.

(1) CoNnsTRUCTION (fig. 63).

(a) The vacuum booster shell or housing is provided with two end
plates to which are connected the vacuum and atmospheric line fittings.
The vacuum line from the check valve is attached to the nipple on the -

rear end plate, and the atmospheric line from the air cleaner is attached
to fitting on the front end plate.
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(b) The booster piston and rod assembly is installed in the front end
of the shell and is retained in the forward position by a conical coil
spring. The tubular piston rod is provided with ports on the rear and
front end for passage of air and vacuum through the valve mechanism.

ATMOSPHERIC INTAKE

SEAT.A g&\g( ROD, PISTON,

W/VALVE SEAT,
ASS'Y - A214493

'/

Q

§
§
g
s
¥
NS

H

yROD, VALVE,

SEAT, VALVE/ LASSY - A214486

RA PD 56193

l
AZ14496t 7 |‘

Figure 64—Vacuum Booster Valve Mechanism—Sectionalized

(c) The power cylinder atmospheric and vacuum valves are a sliding
fit on the valve rod which is installed inside the tubular piston rod. The
valves are held against their seats in the lap and applied positions by the
valve spring between them. The valve assembly is held in the released
position by the valve rod spring, on the front end of the rod, which has
a greater spring tension than the valve spring.

(d) Surrounding the piston rod is a rubber boot which serves to
receive the air from the air inlet nipple and direct it toward the intake
ports on the front end of the piston rod.
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(2) OPERATION. :

(a) With the brake in the released position and the engine running,
the vacuum in the engine manifold draws the air from the booster
through the check valve and creates a vacuum in the booster shell. This
vacuum is present on both sides of the pitson because, in theh releeased
position, the vacuum valve seat in the center of the piston is uncovered
and the air can be drawn from the front as well as the rear side of the

piston.

M 174
W= = ’/"\5":, %
—— ] G ————————| E——— 7 //
: W %
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—
| !\.\.,l =
i T M ————

}

\\\V'
{ |

= 7
//, / Y
4G

...... z

d
FULLY OPEN_ POSITION RA PD 6262

Figure 65—Vacuum Booster Valve Operation

(b) Air from the air cleaner at atmospheric pressure enters the boot
through the fitting in the booster front end plate and enters the piston
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rod through the portholes in the front end of the rod. With the brake
pedal in the released position, the atmospheric valve is seated and seals
the piston rod from the booster shell. This prevents the air at atmos-
pheric pressure from entering the shell (fig. 64).

(c) (fig. 65A). Depressing the brake pedal approximately one inch
will move the valve rod about % inch toward the rear. The valve rod
links will be centered around the clevis pin which connects the power
levers to the booster yoke end, and the vacuum valve will be pushed
toward the rear and seat against the piston front face, sealing the piston
hole. The vacuum will thereby be cut off from the front side of the
piston. This position, with the vacuum valve seated against the piston and
cutting off the vacuum, and the atmospheric valve seated and sealing the
front side of the piston from the air in the piston rod, is termed the lap
position (fig. 658). Any further depression of the brake pedal unseats the
atmosphere valve by means of the shoulder on the valve rod, and allows
the air at atmospheric pressure to enter against the front side of the piston
(fig. 65C). This differential in pressure between the vacuum on the rear
face and atmospheric pressure on the front face pushes the booster piston
toward the rear, pulling the yoke end and power levers toward the rear,
and thereby applying pressure to the master cylinder push rod and actu-
ating the hydraulic brake system.

(d) The amount of brake application depends upon the position in
which the operator stops the forward movement of the brake pedal.
When the operator stops depressing the pedal, the valve rod remains
in its assumed position and does not move further, since the valve rod
and pedal are directly connected by the brake linkage and cannot move
independently. The piston will continue to be pushed by the air being
admitted until the piston rod has been moved toward the rear a suffi-
cient amount to move the valve seat against the atmospheric valve and
seal the air in the piston rod from the booster shell. The valve will then
be in the lap position with both the atmosphere and vacuum portions
seated. For any additional brake application, the brake pedal must be
depressed further.

(e) When pressure is removed from the brake pedal the vacuum
valve is unseated, admitting the vacuum to the front side of the piston,
and the atmospheric valve is seated, cutting off the air from the piston
rod. The vacuum balance on both sides of the piston is restored and the
brakes are released.

(3) SPECIFICATIONS.

Make .............. Bendix Ordnance No. . ... ... D48121
Model ........... ... R-76-6 White No. . ......... 376158
Manufacturer’s No. Autocar No, ........ 24W510

BX-371893 Diamond T No.. ... ... N4269
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b. Trouble Shooting.

Symptom and probable cause Probable remedy
(1) EXCESSIVE PEDAL PRESSURE.

Leak in booster. Replace end plates, cylinder
packing ring, or piston felt
and packing.

Improper valve action. Adjust.
Leaky cylinder valve, Replace valve rod assembly.
Leaky check valve. R Replace check valve stem or
gasket.
Clogged air cleaner. Clean.
c. Removal of Assembly.
Pliers Screwdriver

(1) DiscoNNECT VACuuM LINE.
Screwdriver
Loosen screw in clamp holding hose to booster and remove hose from
fitting.

(2) DiscoNNECT AIR CLEANER LINE.
Screwdriver
Loosen screw in clamp holding hose to booster and remove hose from
fitting.

(3) DiscoNNECT FRONT END OF BOOSTER.
Pliers
Remove cotter pin and rod end pin holding booster yoke to power
levers and drop front end of booster.

(4) DiScONNECT REAR END OF BOOSTER.
Pliers
Remove cotter pin and rod end pin holding booster to yoke end rod
on booster frame bracket. Remove booster assembly.

d. Disassembly (fig. 66).

Drift, brass Screwdriver

Hammer Wrench, open-end, %-in.
Press Wrench, socket, ¥3-in.
Puller (BX-T-25105) Wrench, socket, 1V4-in.

Puller (BX-T-25106)

(1) REMoOVE REAR END STUD PLATE.
Wrench, socket, 53-in.
Remove four nuts and lock washers holding four hook bolts to stud
plate assembly, and remove hook bolts and stud plate.
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A —LINK - A214520
B — NUT - BBBX]A
€ — GUARD - A214525
D — PIN - A214523
E— END - A214526
F — SCREW - BCNX2AF
G — GUARD - A214524
H — RING - A214528
PLATE - 85587
J— {BUSHING - A214513
{PLUG -A226018
K — RING - A214530
L — SEAL - A214514
M — WASHER - A214515
N — SPRING- A214516
P — WASHER, LOCK - A214529
Q — NUT - A214548
R — PISTON, ASS'Y - C85586
5 — SPRING - B184198
T — CYLINDER - A214509
T U — BOLT - A214527
Q O v_pLATE- A214518
€ € W__ WASHER, LOCK - BECXIK
i

xi{)m

X — NUT - BBBX1C

m ]V w X RA PD 3.75'|A

Figure 66—Vacuum Booster—Exploded
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(2) REMOVE PISTON AND ROD ASSEMBLY.
Slide piston and rod assembly and front end plate and guard out of
booster cylinder. Remove piston return spring from cylinder.

(3) REMoVE PisToNn FROM Rop.
Screwdriver Wrench, socket, 1V4-in.
Remove piston rod nut that holds piston to rod (fig. 67). In order
listed, remove following parts from rear end of piston rod: piston felt
retainer, piston felt, rear piston plate, piston packing, front piston plate,
piston packing ring, piston plate lock washer, and washer lock ring.

(4) REMOVE FRONT END PLATE ASSEMBLY.
Screwdriver
Remove three machine screws and lock washers holding piston rod

guard retainer ring to front end plate. Remove front end plate and assem-
bly by sliding off rear end of piston.

(5) DisassEMBLE FRONT END PLATE AND SEAL ASSEMBLY.
Press Screwdriver
Remove end plate spring from groove in bore of end plate. Remove
end plate spring washer and piston rod seal. If necessary, the end plate
bushing can be pressed or driven out of the end plate and bushing
assembly. Remove cylinder packing ring from shoulder on the outer
diameter of the end plate.

(6) REMOVE P1sTON ROD GUARD.

Drift, brass Hammer

Note number of threads on piston rod end extending through yoke end.
The piston rod guard nut inside the guard is inaccessible to an ordinary
wrench, Place yoke end in vise and loosen guard nut by means of the
drift and hammer. Screw yoke end off the piston rod and slide rubber
piston rod guard and washer off front end of rod. Remove the guard nut
from rod.

(7) REMOVE VALVE ROD TRUNNION AND GUARD.

Wrench, open-end, ;-in.

Note number of threads back of hexagon adjusting nut on valve rod.
Back off hexagon nut far enough to allow the trunnion holding clip to be
slipped back off the trunnion. After the clip is removed, the two valve
links can be removed from the sides of the trunnion. Unscrew trunnion
and remove clip and adjusting nut. Slip off valve rod guard.

(8) DisasSSsEMBLE YOKE END OF PI1sTON Rob.
Puller (BX-T-25106, fig. 68)

Remove valve rod guide from the front end of the piston rod using
the special puller. Screw the puller nut on the end of the rod until it is
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below or flush with the end. Place the slots of the puller around the
flange on the valve rod guide. Fit the puller sleeve around the two halves
of the tool and back the large nut off the piston rod pulling the valve rod
guide from the end of the piston rod. Hold the valve rod in what would
be the released position, being careful not to damage the flexible valve
disks. Push down on the vacuum valve and remove the horseshoe lock
washer from the front end of the valve rod. Remove valve rod yoke and
spring and washer.

(9) DisasseMBLE PisToN END oF PisToN Rob.
Press Puller (BX-T-25105, fig. 69)

Screw the nut which is part of the puller assembly all the way down
the threads on the piston end of the rod. Screw the large screw into the
threads in the valve seat. Be certain that enough threads are engaged
to securely hold the valve seat. Back out the puller sleeve inside the
large hexagon nut and remove valve seat from piston rod. Remove the
valve rod assembly from piston rod. The atmospheric valve seat can be
pressed or driven out of piston rod. The valve rod assembly is not to be
disassembled. Replace as a unit, if required. NOTE: For later model
booster assemblies, the list of items that are removed from the yoke end
of the piston rod is as follows: Sleeve, valve rod guide, washer, spring,
and washer.

e. Maintenance and Adjustments.
(1) Inspect all rubber parts and replace if torn or swollen.
(2) Inspect piston felt and packing and replace if torn or shredded.

(3) Inspect front end plate. Rebush, or replace if sprung enough to
cause leaks.

(4) Inspect piston plates and replace if bent.
(5) Inspect front end plate packing ring, and replace if torn.
(6) Inspect piston rod seal and replace if worn.

(7) Inspect valve rod and valves. If poppets are damaged or worn,
replace entire valve rod assembly.

(8) Lubricate piston felt before assembly.

(9) Lubricate portiohs of valve rod which slip through valve rod
‘guide and valve seat before assembly.

(10) Lubricate booster with two ounces of vacuum cylinder oil after
assembly.

(11) Piston may stick from either corrosion or freezing. Lubricate to
prevent corrosion, and add two ounces of ethylene glycol on each side of
piston to prevent freezing when operating in low temperatures.
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(12) ApjusTMENT OF VALVES (fig. 70).

(a) This adjustment should be performed after assembly of valve
rod into piston rod and also after assembly of the entire vacuum booster
unit, Before the piston assembly is installed in the cylinder, and while
the movement of the valves may be watched, swing the valve rod links
down, and insert adjusting bushing (fig. 71). Push the links back into
alinement with the piston rod yoke and push in on the valve until the
vacuum valve just seats. With the vacuum valve just seated, adjust the
yoke until a new clevis pin will fit freely through the adjusting bushing
and the piston rod yoke.

‘ +000
~— { —~ 8IS —1-001
—» % f— LR
32 w
R - g Y - -
N SRS SN B 4 \
o0 S DRILL +000 FLaTs

C.R.S. PACK HDN,
.010 TO .015 CASE

BX-T-25112 RA PD 6228A

Figure 71—-Vacuum Booster Valve Adjusting Bushing

(b) Valve overlap should now be checked. Valve overlap is the
distance the valve rod travels inward between the time the vacuum valve
seats and the atmospheric valve is unseated by the shoulder on the
valve rod. This distance or overlap should not be less than 0.005 inch
or more than 0.020 inch. If overlap is too little, push vacuum valve seat
in further; if it is too great, pull valve seat out slightly.
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(c) To test valve adjustment after complete reassembly or while the
unit is installed in the vehicle, remove piston rod yoke end cotter pin
and rod end pin. Drop valve rod links and insert adjusting bushing in
links. Hold the valve rod links horizontal and push toward the rear.
The valve rod will move easily until the lap position of the valve is
reached. Greater effort is required to move the valve rod beyond lap
position in order to open the atmospheric valve, because the valve spring
aids in closing the vacuum valve, but both the valve spring and the
front valve rod spring resist moving the valve beyond the lap position.
With the valve in the lap position, the hole in the adjusting bushing
must line up with the rod end pin hole in the piston rod yoke end so
that the rod end pin can be inserted freely. If the holes do not line up,
loosen valve rod link lock nut and adjust links to line up the holes.
After completing adjustment, tighten lock nut,

(13) SErVICE DaATA.
Piston return spring
Freelength ... ... ... . ... ... .. ............ 13343 in.
Pressureat6lfin.. ... .. ... ... ... ... .. . ... 231b
(61} in. corresponds to inserted height at fullest extended
position of cylinder.)

f. Reassembly (figs. 66 and 67).

Drift, brass Screwdriver

Hammer Vise

Press Wrench, open-end, {%-in.,

Puller (BX-T-25105) Wrench, socket, 53-in.

Puller (BX-T-25016) Wrench, socket, 1V4-in.
(1) AsseMBLE PisTON Rob.

Puller (BX-T-25105) Puller (BX-T-25106)

Replace atmospheric valve seat and install valve rod assembly. Re-
place vacuum valve seat using the special puller. Replace washer and
spring and install valve rod guide in the yoke end of piston rod using
special puller. Check adjustment of valves.

(2) REPLACE VALVE Rob TRUNNION AND GUARD.

Wrench, open-end, {-in.

Replace small guard on flange on valve rod guide. Install adjusting
nut and holding clip on valve rod. Screw on trunnion and set valve
links on trunnion ends. Push holding clip over ends of trunnion, and
tighten adjusting nut. Check to see that the same number of threads
can be counted as before disassembly.

(3) REPLACE PisToN Rob GUARD.
Drift, brass Vise
Hammer
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Screw guard nut on piston rod and slip washer on. Set guard on end
of rod and replace yoke end. Adjust number of threads extending through
yoke end as before disassembly. Set yoke into vise and tighten guard
nut by striking with drift and hammer.

(4) REASSEMBLE FRONT END PLATE.
Press
Replace bushing in end plate. Set piston rod seal in place in end
plate. Replace washer and spring in groove. Replace packing ring on
outer diameter of plate.

(5) REPLACE FRONT END PLATE.
Screwdriver
Slide front end plate on valve end of piston rod, and replace- three
screws that hold the piston rod guard retainer ring to front end plate.

(6) ReEPLACE P1sToN oN Rop.
Screwdriver Wrench, socket, 1V4-in.
Replace piston plate lock ring, lock washer, front piston plate, pack-
ing spring, packing, rear piston plate, piston felt, and felt retainer in the
order named. Replace piston rod nut on end of rod.

(7) REPLACE PISTON AND ROD ASSEMBLY. Set piston return spring
in place in shell with the larger end toward the rear. Slide the piston
and rod assembly into shell,

.(8) REPLACE REAR END STUD PLATE.
' Worench, socket, %s-in.

Set plate on back end, and replace four hook bolts and nuts and lock
washers.

g. Installation of Assembly.
Pliers Screwdriver

(1) CoNNEcT REAR END OF BOOSTER.
Pliers
Set the booster into position, and replace rod end pin and cotter pin
that connects booster to frame bracket.

(2) ConNecT FrRONT END.
Pliers
Replace rod end pin and cotter pin holding booster yoke end to power
levers.

(3) CoNNEcT VACUUM AND AIR LINES.
Screwdriver
Replace hoses on fittings on booster, and tighten hose clamps.

(4) ApjusTt LINKAGE. See maintenance.
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h. Teslt.

(1) Remove filler pipe plug in booster front end plate and connect
to a vacuum gage.

(2) Start the engine and note the reading on the gage. It should
show a vacuum of 17 to 20 inches. Stop the engine and note whether
vacuum is retained for a reasonable length of time. If the gage shows a
rapid falling off (more than 10 inches in 10 seconds) it indicates a leak
in the cylinder, vacuum line, check valve or inlet manifold connector.
Leakage in the vacuum booster may often be corrected by a thorough
lubrication of the unit.

25. BOOSTER AIR CLEANER AND CHECK VALVE.

a. Air Cleaner.

(1) DescrIpTION (fig. 72). The remote air cleaner is provided to
filter the air entering the vacuum booster through the cleaner hair. It
is mounted on the engine side of the dash underneath the generator
regulator bracket and is connected to booster air intake by a tube.

Make .............. Bendix White No. . ......... 376419
Manufacturer’s No. . BK22506 Autocar No.-. . ... ... 24W386
Ordnance No. . ..... B184194 Diamond T No. ...... N6344

(2) REMOVAL OF ASSEMBLY,

Screwdriver Wrench, open-end, 2{;-in.
(a) Air Cleaner Removal.

Screwdriver Wrench, open-end, 2 {;-in.

Remove two bolts, nuts and lock washer holding air cleaner to dash.
Loosen hose clamp and remove air cleaner assembly.

(3) DISASSEMBLY.
Screwdriver Wrench, open-end, 1V2-in.
Wrench, open-end, 134-in.

(a) Disassemble Air Cleaner.
Screwdriver Wrench, open-end, 114-in.
Wrench, open-end, 134-in.

Remove machine screw from top of cover and remove washer, cover,

upper screen, hair, lower screen and shell from tube. Remove nut holding
bracket to air cleaner and remove bracket.

(4) MAINTENANCE. Wash hair thoroughly in SOLVENT, dry-clean-
ing; dry, and then saturate with OIL, engine, SAE 10.
(5) REASSEMBLY.

Screwdriver Wrench, open-end, 1V;-in.
Wrench, open-end, 134-in.
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(a) Reassemble Air Cleaner.
Screwdriver Wrench, open-end, 1V2-in,
Wrench, open-end, 134-in.
Replace bracket and nut on tube, and replace shell, lower screen, hair,
upper screen, cover, and cover screw.
(6) INSTALLATION OF ASSEMBLY.
Wrench, open-end, 2{%-in.
(a) Replace Air Cleaner.
Wrench, open-end, 2 &-in.
Set in position, and replace two bolts, nuts, and lock washers. Connect
hose to air cleaner tube.

b. Check Valve.

(1) DescrIpTION (fig. 72). A check valve, mounted on the front right
side of dash, is provided in the vacuum system of the brake booster
between the engine intake manifold and the booster vacuum inlet, With
the engine running, and air being drawn out of the booster to the intake
manifold in order to create the vacuum required in the booster, the check
valve remains open and the air passes through. As soon as the engine
stops and the intake manifold vacuum is broken, the check valve closes
and prevents air from going from the manifold to the booster, thereby,
keeping whatever vacuum exists in the booster from being broken. This
feature is particularly useful in case of engine stall during vehicle opera-
tion. If the vacuum in the booster were broken, it might be difficult to
stop the vehicle as quickly as desired.

Make ....... ... .... Bendix Ordnance No. ...... Al167374
Manufacturer’s No. White No, ....... ... A33439
BX-BK-16864 Autocar No. .. ... ... 24W240

Diamond T No... .. ... N3525

(2) REMOVAL OF ASSEMBLY.

Wrench, open end, 54g-in, Wrench, open-end, 2 {;-in,
Wrench, open-end, 1-in.

(a) Remove Check Valve.

Wrench, open-end, %s-in. Wrench, open-end, 2 {;-in.
Wrench, open-end, 1-in.

Remove coupling nut on line assembly from elbow on top of the
check valve. Remove coupling on line assembly from nipple fitting on
bottom of check valve. Remove two bolts, nuts, and lock washers holding
check valve to dash and remove valve.

(3) DiIsassEMBELY.

Pliers Screwdriver
(a) Disassemble Check Valve.
Pliers Screwdriver
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Remove nipple and elbow from check valve and slide rubber bracket
off valve. Remove four machine screws and lock washers and remove
valve cap and gasket. Lift valve stem out of valve body.

(4) MAINTENANCE.

(a) Inspect valve stem and replace if bent or worn.

(b) Replace check valve cap gasket.

(5) REASSEMBLY.

Pliers | Screwdriver
(a) Reassemble Check Valve.
Pliers Screwdriver

Replace valve stem in body and replace gasket, cap and four screws
and lock washers. Slip rubber bracket over body, and replace elbow and
nipple.

(6) INSTALLATION OF ASSEMBLY.

Wrench, open-end, 7s-in. Wrench, open-end, 2 {4-in.
Wrench, open-end, 1-in.

(a) REPLACE CHECK VALVE.

Wrench, open-end, 7&-in. Wrench, open-end, 2%-in.
Wrench, open-end, 1-in.

Set valve in place and replace two bolts, nuts, and lock washers. Con-

nect pipes to elbow and nipple.

26. SERVICE BRAKE LINES.

a. Description (fig. 53).

(1) Two main fluid lines for the hydraulic service brake system start
respectively from the left and right outlet fittings of the master cylinder,
which is attached to the rear of the clutch and brake pedal bracket.
The Y;-inch pipe which feeds the front wheel brake lines starts from
the left-hand outlet fitting of the master cylinder and runs along the
inside of the frame to the tee. The line is held by three clips which are
attached to the frame, as is also the tee. The tee has two openings, one
facing forward and the other toward the rear. The flared tube nut at
the end of the left wheel cylinder pipe screws into the rear opening
and connects the pipe to the tee. The pipe then runs backward along the
inside of the frame rail until it is approximately opposite the wheel
cylinder, at which point it is connected to the wheel cylinder flexible hose
fitting by means of another flared tube nut. The flexible hose fitting
is a special type (fig. 73) which passes through the frame from the wheel
side and is attached to the frame. The flexible hose completes the line
from the tee to the left wheel cylinder where it is attached to the cyl-
inder inlet fitting. The hose is held by two clips which are attached to
the steering knuckle upper bearing plate studs.
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HOSE, ASS'Y - B184318
WASHER, LOCK - BECX1P

NUT - A214351 RA PD 6250A

Figure 73 —Front Wheel Brake Line Connection at Frame

(2) The flared tube nut at the end of the pipe leading to the right-
hand wheel cylinder, screws into the front end of the tee and connects
the pipe to the tee. After leaving the tee, the pipe crosses to the right-hand
frame rail along the front cross member of the frame and then runs
backward along the inside of the frame rail to a point opposite the
wheel cylinder. There its flared tube end fitting screws into the wheel
cylinder flexible hose fitting in the same manner as the left-hand pipe.
The pipe is held by three clips bolted to the front cross member and
one clip which is bolted to the right-hand frame rail. It is connected
to the right-hand wheel cylinder by a flexible hose similar to the one
used on the left side.

(3) The +4-inch feed pipe for the rear brakes is attached to the out-
let fitting on the right side of the master cylinder and runs back along
the inside of the frame to the rear hose bracket. The pipe is held by
one clip which is bolted to the frame rail. The flared tube nut fitting at
the bracket end of the pipe screws into the flexible hose fitting which is
attached to the bracket in the same manner as the front hose fittings
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are attached to the frame. The flexible hose connects the pipe to the tee
which is bolted to the back of the rear differential housing by rneans
of a lock washer and cap screw. Two Vi-inch pipes screw into the left
and right side of the tee and connect the tee to the rear left and right
wheel cylinder fittings. Flared tube nut fittings are used at the wheel
cylinder end of the pipes.

h. Trouble Shooting.

Symptom and probable cause Probable remedy
(1) Loss oF FLUID IN SYSTEM.
Loosen connection. Retighten.
Damaged flared tube end. Straighten with flaring tool or
Replace.
Ruptured tube or hose. Replace.
(2) FAILURE OF ONE OR MORE WHEEL BRAKES TO OPERATE.
Plugged flexible hose. Clear hose if possible, or re-
place.
Plugged tube. Replace.

¢. Removal of Assemblies.

Wrench, open-end, {5-in. Wrench, open-end, %3-in.
Wrench, open-end, 14-in. Wrench, open-end, H-in.
Wrench, open-end, %-in. Wrench, socket, Hi-in.

Wrench, open-end, %3-in.

(1) REMOVE FRONT WHEEL CYLINDER HOSE ASSEMEBLIES.
Wrench, open-end, ;-in. Wrench, socket, +#-in.
Wrench, open-end, 3/4-in.

Remove protecting armor side plates attached to inner side of frame
at each side of engine. Disconnect flared tube nuts at frame end of
hoses. Disconnect each hose fitting from frame by removing holding nut
and lock washer. Free hose clips at steering knuckle and remove hose
assemblies from wheel cylinder inlet fittings.

(2) REMOVE LINE AssEMBLY (FRONT TEE TO LEFT-HAND WHEEL).
Wrench, open-end, -%-in.
Disconnect inverted flared tube nut at tee and drop line assembly.

(3) REMOVE LINE ASSEMBLY (FRONT TEE TO RIGHT-HAND WHEEL ).
Wrench, open-end, %-in.
Disconnect inverted flared tube nut at tee. Detach clips holding line
assembly to frame, and drop assembly.
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(4) REMOVE LINE ASSEMBLY (MASTER CYLINDER TO FRONT TEE).
Worench, open-end, %-in.
Disconnect inverted flared tube nuts from tee and master cylinder
outlet fitting. Detach clips from frame and drop line assembly.

(5) REMOVE FRONT TEE.
Take out bolt, nut, and lock washer holding tee to frame.

(6) REMOVE LINE ASSEMBLY (MASTER CYLINDER TO REAR HOSE
CONNECTION).
Wrench, open-end, V2-in.
Disconnect flared tube nuts at master cylinder rear outlet fitting and
at rear hose fitting. Detach clip holding line assembly to frame and
lower assembly.

(7) REMOVE HosE ASSEMBLY (REAR CONNECTION TO AXLE TEE).
Wrench, open-end, 5s-in. Wrench, open-end, 1%-in.
Wrench, open-end, ¥4-in.

Remove nut and lock washer holding hose fitting to bracket. Dis-

connect hose assembly at tee and lower assembly.

(8) REMOVE LINE ASSEMBLY (REAR AXLE TEE TO LEFT-HAND
WHEEL).
Wrench, open-end, {;-in. Wrench, open-end, {-in.
Disconnect inverted flared tube nut at tee and flared tube nut at
wheel cylinder, and remove line assembly.

(9) REMOVE LINE ASSEMBLY (REAR AXLE TEE TO RIGHT-HAND
WHEEL).
Wrench, open-end, {%-in. Wrench, open-end, %4-in.
After removing cap screw and lock washer holding line clip to axle
housing, proceed as in step (8), above.
(10) REMOVE REAR TEE.
Wrench, open-end, 33-in.
After removing line connections at tee, take out cap screw and lock
washer holding tee to housing.

d. Maintenance.

(1) Very little maintenance is required on the hydraulic lines, since
damaged parts can usually be replaced as assemblies. However, if no
pipe assemblies are available, they can be made in the following manner:

(a) Cut a straight piece of steel tubing to the required length, using
cutter shown in figure 74. It is very important that the tubing be cut at
right angles to its length, since it is to be flared.

(b) Remove the bur left inside the tubing. Use the reamer attached
to the cutting tool or the reamer furnished with the flaring tool.

(c) Cut the pipe assembly which is to be placed, and remove the end
fittings.
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l— CUTTER WHEEL

REAMER
EXTRA CUTTER WHEELS AND PIN

RA PD 6230

Figure 74—Hydraulic Tubing Cutter

RA PD 6229A
Figure 75—Hydraulic Tubing Flaring Tool'
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(d) Place each fitting on the end of the new tube which is to be
flared, and place the end of the tube in the flaring tool (fig. 75).

(e) Form the flare by means of mandrel.

(2) Bleeding the Line. Bleeding the line consists of displacing all
the air which may have accumulated in the system with the fluid. This is
done by forcing the fluid through the lines until it flows in a solid stream
from the bleeder valve on each of the four wheel cylinders. This is
necessary only when some part of the hydraulic mechanism has been
disconnected or the fluid in the supply tank has been allowed to become
too low. Only genuine Lockheed Brake Fluid No. 21 should be used for
refilling. Proceed in the following manner:

(a) Remove the two screws holding the floor plate over the master
cylinder filler plug, and remove plate.

(b) Unscrew the filler plug on top of the tank.

(c) Using a Wagner Lockheed Fluid Filler, insert nozzle into filler
hole as shown in figure 76.

(d) Starting with the wheel cylinder farthest from the master cylin-
der, remove the bleeder valve cap screw, after which the nipple at the
end of the rubber drain tube may be screwed in place (fig. 77).

(e) Slide the bleeder valve wrench over the rubber tube, and place
the free end of the tube below the level of the brake fluid in a clean
pint-size glass container.

(f) Open the valve three-quarters of a turn.

(8) Depress the foot pedal slowly by hand, allowing the return spring
to return the pedal to its release position. Approximately ten strokes of
the pedal will be required to bleed each wheel cylinder, until fluid issues
from the end of the tube in a solid stream without air bubbles.

(h) As each wheel cylinder is bled, the bleeder valve is shut off
tightly with the wrench, the bleeder tube is removed, and the cap screw
with lock washer is replaced.

(1) After a cylinder has been bled, do not again depress the brake
pedal until the valve of the next cylinder is opened, because air may
be forced over from a line yet to be bled to a line on which this opera-
tion has been completed.

(j) Do this for all four brake cylinders. When this has been com-
pleted, remove the fluid refiller from the supply tank, and replace the
filler plug and floor plate.

e. Installation of Assemblies.

Wrench, open-end, %-in. Wrench, open-end, %4-in.
Wrench, open-end, V2-in. Wrench, open-end, }§-in.
Wrench, open-end, %-in. Wrench, socket, 1g-in.

‘Wrench, open-end, %-in.
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(1) REPLACE REAR AXLE TEE.
Wrench, open-end, %3-in.
Secure tee to axle housing with lock washer and cap screw.

(2) REPLACE LINE ASSEMBLIES TO REAR WHEEL BRAKE CYLINDERS.
Wrench, open-end, %-in. Wrench, open-end, %-in.
Connect proper end of each assembly to the tee by means of its in-
verted flared tube nut. Then connect opposite ends to wheel cylinder
fittings with the flared tube nuts. Fasten right-hand line clip to frame.

(3) REPLACE REAR FLEXIBLE HOSE.
Wrench, open-end, %s-in. Wrench, open-end, | 3-in.
Wrench, open-end, %4-in.
Connect one end of hose to tee by means of its inverted flared tube
nut, and fasten fitting at opposite end to bracket with lock washer and
nut.

(4) REPLACE LINE ASSEMBLY (master cylinder to rear hose con-
nection).
Wrench, open-end, %2-in.
Connect one end of pipe to rear hose fitting and the opposite end
to master cylinder fitting by means of its inverted flared tube nuts.
Fasten line clip to frame.

(5) REPLACE FrRONT TEE. Secure tee to frame with bolt and lock
washer,

(6) REPLACE LINE ASSEMBLY (master cylinder to front tee).
Wrench, open-end, {-in.
Connect one end of assembly to master cylinder outlet fitting and
opposite end to tee. Fasten three line clips to frame.

(7) REPLACE FRONT WHEEL BRAKE FLEXIBLE HOSE ASSEMBLIES.
Wrench, open-end, 4-in. Wrench, socket, 15-in.
Wrench, open-end, %4-in.

Connect assemblies to each front wheel cylinder inlet fitting. Secure
hose clips to steering knuckle bearing plate studs, and replace stud nuts.
Insert special fitting, at opposite end of each hose, through frame, and
secure it with lock washer and nut. Attach engine protecting side plates
to frame.

(8) REPLACE PIPE ASSEMBLIES (tee to left- and right-hand wheel).
Wrench, open-end, {%-in.

Connect one end of each assembly to tee by means of its inverted
flared tube nut. Then connect opposite end of each assembly to right-
and left-hand wheel hose fitting in the same manner. Fasten the four
right-hand line clips to frame.
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27. WHEEL BRAKES.

a. Description. The wheel brakes, front and rear, are of the con-
.ventional, hydraulic, two-shoe, internal expanding type. They are en-
closed in brake drums of special gun iron material with high wear
resisting qualities.

(1) CoNnsTRUCTION (figs. 78 and 79).

(a) The brake shoes are T-shaped steel castings, and the linings are
riveted to them on the outside periphery. The shoes are anchored to the
brake backing plate at the heel (lower end) by eccentric anchor pins,
plain washers and C-shaped washers which fit into a groove in the pins.
The eccentric pins carry felt washers in retainers back of the shoes and
are attached to the brake backing plate by nuts and lock washers. Each
shoe has two guide slots which fit over guide pins riveted to the backing
plate. The shoes are held onto these pins by means of plain washers and
C washers, the C washers fitting into grooves cut in the pins. The toes
(upper end) of the shoes are recessed to accommodate the clevis pins
of the wheel cylinder connecting link assemblies. The shoes are held
against adjusting cams by means of a return spring, the ends of which
are hooked onto fhe upper guide slots. The cams are fixed to adjusting
pins and are held in position by means of coiled friction springs. The
adjusting pins are installed from the rear of the brake locking plate and
have hexagon heads to facilitate rotation.

(b) The wheel brake cylinder housings are cast iron, and each is
bolted to its respective brake backing plate at the top by two cap screws
and lock washers (fig. 80). Two holes are drilled and tapped through
the boss at the rear of the cylinder, and into these are threaded the
brake hose and bleeder valve fittings. Each cylinder contains a piston
spring, two rubber cups, two pistons, two rubber boots, and two connect-
ing links with riveted yoke end pins. The spring is located in the center
of the cylinder, and the cups fit onto each end of the spring. The pistons
are a close fit and are installed with their flat end against the cups.
The rubber boots fit over the ends of the cylinder housing and snap into
grooves cut around the outside of the housing. The connecting links pass
through holes in the center of the boots and seat in spherical cups in
each piston. They are held in place by the brake shoes.

(2) OPERATION. Fluid forced out of the master cylinder passes
through the lines into the brake cylinders and exerts its energy against
the pistons. This causes the pistons and connecting links to move out-
ward, and the rods pushing against the upper ends of the shoes makes
them pivot on their anchor pins and contact the brake drums. When the
pressure is released at the brake pedal, the brake shoe retracting spring
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RA PD 3571A

RA PD 3688

Figure 79 —Front Wheel Brake Assembly—Rear View
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(3) SPECIFICATIONS.

b. Trouble Shooting.

Symptom and probable cause

(1) PepaL GOES TO FLOOR BOARD.

Normal wear of linings.
Brake not properly adjusted.

(2) ALL BRAKES DRrAG.

Mineral oil in system.

129

brings the shoes back to their original position, forcing the cylinder pis-
tons back into the cylinder, and this in turn forces the fluid out of the
cylinder and back through the lines to the master cylinder. By turning
the adjusting cam bolts, the shoes can be set closer to the drums or
moved away from them. The guide pins tend to prevent too much side
movement of the shoes.

Make .. ... ... ... Wagner Electric
Type . .. Internal Expanding
Model ... ... ... ... .. .. Hydraulic two-shoe
Manufacturer’s No. . ....... ... .. ... .. .. LO-FC-7762
Ordnance No.

Front, LH. . ... .. ...... .. ... ....... D48211

Front, RH. ...... ... .. ... . ... ........ D48212

Rear, LH. .. ... ... .................. D48174

Rear, RH. . ... ... ... .. ... . ... ...... D48175
White No.

Front, LH. .. ... ... ... ... ... . ...... 382222

Front,t RH. ............. ..... PR 382223

Rear, LH. . ... ... ... .. .. ............ 382225

Rear, RH. .. ..... . ... . ... ... ....... 382226

Service brake type . .. ... .. ... . Four-drum hydraulic
Wheel cylinder Sprocket cylinder
Size ....... ... ... 134 in Size ... .......... 134 in
Wheel brake shoes Sprocket brake shoes

Size ... ... ... ... 15x2% in, Size ............ 15 x 312 in.
Lining area (sq in. per Lining area (sq in. per

axle) ........... 12812 in. axle) ............. 20524 in.
Length (forward) ... 16% in. Length (forward) ... 1634 in.
Length (reverse) . ... 123 in. Length (reverse) . ... 16.%in.
Width . ... ... ... .. 2% in. Width ... .. ... ... 3% in.
Thickness . .. .. ... .. Vs in Thickness . .. ... . ... Y4 in.

Probable remedy

Adjust brake shoes.
Adjust shoes.

Flush system, and replace wheel
cylinder cups.
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Symptoem and probable cause

(3) ONE WHEEL DRaGs.
Weak brake shoe return spring.
Brake shoe bearing seized to
anchor pin.
Brake shoe set too close to
drum.
Wheel cylinder cups distorted.

Probable remedy

Replace spring.

Lubricate bearing at anchor
pins.

Readjust shoes to proper
clearance.

Replace cups.

(4) Car PuLLs TO ONE SIDE.

Grease-soaked lining. Reﬁlace with new lining of same

make.

Shoes improperly set. Readjust shoes to proper clear-
ance.

Different makes of linings. Replace with lining of same
make.

75) SPRINGY, SPONGY PEDAL,
Brake shoes not properly ad-
justed.
Air in system.

Readjust shoes.

Bleed system at wheel cylinders.

(6) EXCESSIVE PRESSURE ON PEDAL, POOR STOP.
Brake shoes not properly ad- Readjust shoes.
justed.
Improper lining.
Oil in linings.

Replace with a proper lining.
Clean or replace lining,

(7) LIGHT. PRESSURE ON PEDAL, SEVERE BRAKES.

Brake shoes not properly ad-
justed.
Grease-soaked lining.

c¢. Removal of Assembly.
(1) BRAKE SHOES.
Clamp, wheel cylinder
Hammer

Readjust shoes to proper clear-
ance.

Replace with new lining of same
make.

Pliers, spring, special
Screwdriver

(a) Remove front wheel and brake drum or rear sprocket and brake
drum (fig. 81).

To remove front wheel and drum, follow steps as explained under
Front Axle, Section V, TM 9-1710. To remove rear sprocket and drum,
follow steps as explained under Rear Axle, Section VI, TM 9-1710.

(b) Remove Shoe Retracting Spring.

Clamp, wheel cylinder Pliers, spring, special
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RA PD 3542A

Figure 81—Brake Drum

Clamp ends of wheel cylinder to keep pistons in place (fig. 82), and
remove spring as shown in figure 83.

(c) Remove Guide Pin Washers.
Hammer Screwdriver
Place screwdriver against tang ends of C washers, and drive them
from pins by hitting screwdriver. Then take off plain washers.
(d) Remove Brake Shoe Assemblies.
Screwdriver
Remove anchor pin C washers by forcing screwdriver under end of

washer and twisting. Then remove spacer washers, and slip off shoe
assemblies (fig. 84).

(2) WHEEL CYLINDER.

Clamp, cylinder Wrench, open-end, 34-in.
Pliers, spring, special Wrench, socket, ¥4-in.
Wrench, open-end, {-in. Wrench, socket, $£-in.

(a) Remove Front Wheel and Brake Drum or Rear Sprocket and
Drum.

See operation ¢ (‘a), above.
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RA PD 3543A

Figure 83 —Removing Brake Shoe Return Spring
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(b) Disconnect Brake Hose.

Wrench, open-end, 1%-in. Wrench, socket, }&-in.
Wrench, open-end, 3-in.

Each front brake hose must first be disconnected at frame. To do
this remove engine protecting armor plate by removing holding bolts.
This facilitates access to hose connection. Break connection, and then
loosen steering knuckle bearing plate nuts holding hose clips so that
hose can turn in its clips. The hose can now be disconnected at cylinder
inlet fitting. Each rear brake -tube can be disconnected at the cylinder
without any preliminary steps.

(c) Remove Shoe Retracting Spring.
Clamp, cylinder Pliers, spring, special
Place clamp over ends of wheel cylinder (fig. 82), and remove spring
as shown in figure 83.

(d) Remove Cylinder.
Wrench, socket, 34-in.
Remove cap screws and lock washers holding cylinder to backing

plate, and take out cylinder assembly.

d. Disassembly of Components,

(1) BRAKE SHOES.
Hammer Punch
(a) Remove Linings.
Hammer Punch
Drive out rivets holding linings to shoes, and remove linings.

(2) WHEEL CyLINDER (fig. 85).
Wrench, open-end, {%-in. Wrench, open-end, -73-in.
Wrench, open-end, ¥3-in. Wrench, pipe, small
(a) Remove Working Parts.
Pull out yoke end connecting links, rubber boots, pistons, cups, and
piston return spring.
(b) Remove Fittings.
Wrench, open-end, {&-in. Wrench, open-end, 73-in.
Wrench, open-end, ¥-in. Wrench, pipe, small
Remove inlet fitting bolt, bolt gasket, inlet fitting, and fitting gasket.
Then take out bleeder screw cap screw, lock washer, and bleeder screw.

e. Maintenance and Adjustments.

(1) Inspect brake shoes for cracks and wearing of the anchor pin
holes. If apparent, replace with new shoes.
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(2) Inspect adjusting cam friction springs and shoe retracting springs
for breaks or evidence of permanent set, and replace with new ones if
required.

(3) Inspect anchor pins and their felt washers, and replace any that
shows signs of wear,

(4) If a minor adjustment of the breaks is required for any of the
reasons listed under Trouble shooting, paragraph b, above, it may be
done in the following manner:

(a) Without removing the wheels or sprockets, raise the vehicle until
the wheels are free of the ground.

NOTE:When adjusting the rear brakes, it is necessary to remove the
track as explained under Section V, paragraph 15.

(b) Rotate the cam at the top of the front shoe until the lining is
pressed firmly against the drum and the wheel is locked.

Figure 86—Holding Brake Lining While Riveting to Shoe

(c) Then back off the adjustment slightly until the wheel rotates
freely without drag.

(d) Adjust all eight brake shoes in this manner. These cams are auto-
matically locked in position by their friction springs.
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(5) If, upon inspection, the brakes require relining for any of the rea-
sons listed under Trouble shooting, paragraph b, above, proceed in the
following manner:

(a) Remove the old linings by following paragraph ¢ (1), and step
(a), paragraph d (1), above.

(b) Set the new linings on the brake shoes, and hold them in place
with a suitable clamp (fig. 86).

(c) Rivet the linings to the shoes with the correct type of rivets (fig.
87). Never use aluminum rivets.

RA PD 6374A
Figure 87 —Riveting Brake Lining

(d) Countersink the rivet heads in the linings approximately two-
thirds the thickness of the linings.

(e) Chamfer the ends of the linings back about % inch from the top
and bottom, and remove high spots and burs around the rivet holes with
a grinding tool or a fine file (fig. 88). Do not use emery paper.

(f) Reinstall the brake shoe assemblies as explained under Installa-
tion of assembly, paragraph g, below.

(6) After the brakes have been relined or the brake drums resurfaced,
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RA PD 6371

Figure 88 —~Beveling Edges of Brake Lining

a major adjustment of the shoes is necessary and should be done in the
following manner:

(a) With the wheels and drums in place and the vehicle raised, re-
move the inspection hole covers in the wheel brake drums. If the rear
sprocket drums are not accessible, the sprockets should be dismounted
to expose the brake drums. The sprockets are removed by following steps
as explained under Rear Axle, Section VI, TM 9-1710.

(b) Insert a thickness gage through the inspection hole, between the
lining and drum (fig. 90).

(c) Loosen the holding bolt at the rear of the backing plate, and turn
the eccentric anchor pins at the “heel” or lower end of the brake shoe.
At a distance of one inch from the end of the lining near this pin, the
clearance between lining and drum should be 0.005 inch.

(d) Tighten the holding nut and recheck clearance.

(e) Turn the wheel and drum assembly until the inspection hole in
the drum is at the “toe” or upper end of the shoe.
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(f) Insert a gage between the lining and drum one inch from the end
of the lining, and turn the adjusting cam nut until the lining has a clear-
ance of 0.010 inch (fig. 89).

(g) Remove the gage and replace the inspection hole cover.

(h) Check the pedal travel before and after these adjustments, and
tighten holding bolts. Repeat these operations on each shoe in each drum.

(7) Inspect brake drums for scoring. Resurface if necessary, by turn-
ing on drum lathe.

(8) After a wheel cylinder has been disassembled, the working parts
should be washed in alcohol and inspected for the following:

(a) If any mineral oil has found its way into the system, the rubber
cups will be enlarged and very soft. If this condition is apparent, the
cups should be replaced.

(b) Cylinder walls must be smooth (not pitted or scratched). The
walls may be renewed by honing. If this is done, a no-go gage should be
used to determine whether the diameter has been enlarged to a point
where the casting cannot be used.

(c) Pistons must be free from burs; if any are apparent, they should
be removed with a fine file.

(d) Occasionally, wheel bearing grease seals become worn and allow
grease to leak through into the brake drum and come in contact with
the cylinder rubber boots. When this occurs, the boots become soft and
enlarged, preventing them from protecting the cylinder from foreign
matter. If this occurs, replace boots and grease retainer.

(e) Check the return spring for permanent set; if apparent, replace
with a new spring.

NOTE: Never wash cylinder or parts in gasoline, kerosene, or oil.

(9) SERVICE DATA.

Wheel cylinders

Piston clearance, front brake. ........... ... 0.001 in.-0.005 in.

Piston clearance, rear brake. . ... ... ... ... .. 0.001 in.-0.005 in.
Front and rear shoe adjustment

Top of shoe. . ... ... .. .. ... .. . ... ... ... . .. by cam

Bottom of shoe. .. ... ... .. ... ... ... ... ... ... by eccentric

Brake return springs

Front cylinder piston
\

Free length .. ... ... .. ... ... . ... ... ... ... . ... 2543 in.

Pounds pressure at 134 in.................... . 1tol1%1b
Rear cylinder piston:

Free length ... ... . ... ... ... ... ............... 3z in,

Pounds pressure at 2in....................... 114 to21b
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Shoe return springs:
Free length ... ... ... ... ... ... ... ... ... FEY B R L 8
Pounds pull at 8Y4in.. ... ... ... ... . .. ... . . ... 75t0851b
Brake drum
Regrinding limits . ... ... ... .. .. .. L, 0.0301in

f. Reassembly of Components.
(1) BRAKE SHOES.
Clamp Punch, rivet
Grinder or file
Replace or renew linings. Follow steps (b) through (e) as explained
under paragraph e (5), above.
(2) WHEEL CYLINDER (fig. 85).
Clamp Wrench, open-end, %4-in.
Wrench, open-end, +%-in. Wrench, pipe, small
Wrench, open-end, ¥%4-in.
(a) Replace working parts.
Clamp
Dip parts in brake fluid and then place piston spring in center of
cylinder and install rubber cups onto each end of spring with their flat
faces out. Insert pistons into each end of cylinder, flat face first, so that
they butt against flat face of cups. Slip rubber boots over each end of
cylinder, and insert connecting links through holes in boots until they
seat into pistons. Hold parts in place by clamping ends of cylinder.
(b) INsTALL FITTINGS.
Wrench, open-end, {;-in. Worench, open-end, %3-in.
Wrench, open-end, %-in. Worench, pipe, small
Turn bleeder screw and inlet fitting and gasket into cylinder housing.
Then turn cap screw and lock washer into bleeder screw and bolt and
gasket into inlet fitting, '
g. Installation of Assembly.

(1) BRAKE SHOES.
Hammer, light Pliers, spring, special
(a) Replace shoes.
Hammer, light
Set felt seals and retainers on anchor pins and plain washers on guide
pins. Then place shoes on anchor pins and guide pins and lock them by
replacing anchor pin spacer washers and C washers.
(b) Replace shoe retracting spring.
Pliers, spring, special
Clip one end of spring onto upper guide pin slot of forward shoe,
stretch spring with pliers, and clip other end of spring onto upper guide
pin slot of reverse shoe (fig. 83). Remove wheel cylinder clamp.
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(c) Replace brake drums and wheels (or sprockets).

For front drums follow steps as explained under Front Axle, Section
V, TM 9-1710. Replace wheels and lower vehicle. For rear drums fol-
low steps as explained under Rear Axle, Section VI, TM 9-1710.

(2) WHEEL CYLINDER.

Wrench, open-end, %-in. Wrench, socket, ¥4-in.

Wrench, open-end, ¥-in. Wrench, socket, }3-in.
(a) Replace cylinder.

Wrench, socket, ¥%-in.,

Set cylinder links in shoe recesses, and attach cylinder to brake back-
ing plate with cap screws and lock washers.

(b) Replace shoe retracting spring.

See step (b) in paragraph (1) (b), above.

(c) Reconnect brake hose.

Wrench, open-end, %-in. Wrench, socket, 1 §-in.
Wrench, open-end, ¥4-in. A

Each rear brake hose can be connected directly to its fitting. Each
front brake hose must first be connected to its cylinder fitting and then
to its coupling at the frame. Tighten down hose clip nuts at steering
knuckle plate, and replace engine protecting armor plate.

. (d) Replace front brake drum and wheel or rear drum and sprocket.

See step (¢) in paragraph (1) (c).

(e) . Bleed lines.

Follow steps (a) through (j) as e)&plained in paragraph 26d (2),
above.

28. DRIVE SHAFT BRAKE.

a. Description (fig.91). This is a Tru-Stop, two-shoe ventilated disk
type, operating on disks mounted on the companion flange of the pro-
peller shaft at the rear of the transfer case.

(1) CONSTRUCTION.

(a) The polished steel brake disk assembly is mounted on the rear
propeller shaft 'companion flange to the rear of the transfer case and is
held in place by bolts, nuts, and cotter pins. The brake anchor bracket
straddles the disk assembly at its upper left side and is bolted to the
rear of the transfer case by three cap screws and lock washers. The
upper ends of the front and rear brake shoe lever arms are yokes which
fit over the lower extremities of the anchor bracket and are held in place
by anchor pins which pass through the yoke eyes and companion holes
drilled through the bracket. The anchor pins are grooved at the center
so that the screws, threaded into the anchor bracket at right angles to
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C - SCREW, SET - A214654 O - ROD - A214656
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D - PIN - A214652 Q - NUT - A214657

E - SCREW., SET - A214649 R - SPRING - A167466

F - FITTING - CLDXS5M S - SPRING - A214648

G - FITTING - CLDX5M T - WASHER - BEBXICP

H - PIN - A214647 U - ARM - A214660

J - RETAINER - A214655% V - LEVER - A214658

K - SCREW, CAP - A214857 W - PIN - BFFXIF
WASHER, LOCK - BECXIH PIN. COTTER - BFAXIDF

L - FLANGE - B184285

RA PD 3541 A

Figure 91 —Drive Shaft Parking Braké Assembly —Installed
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the pins, fit into these grooves and thereby lock the pins in place. The
lever arms pivot on these pins and lubrication is obtained through
ﬁftings which are threaded into the anchor bracket just below the lock-
ing screws.

(b) The brake shoes straddle the lever arms and are held in place
by pins which pass through the shoes and arms. The shoes swivel on
these pins and are held in place by means of retainers which fit into
grooves cut close to the outside ends of the pins. The retainers are
bolted to the brake shoes by cap screws and lock washers. The brake
linings are riveted to the shoes and are held against the brake disks by
a connecting spring at the bottom of the shoes and adjusting set screws
at the top.

(c) The operating lever tie rod is threaded at one end and has a flat-
tened eye at the other. The eye sets into the upper clevis of the operat-
ing lever and is held by a clevis pin and cotter pin. The rod then passes
through the slotted hole in the front brake shoe lever arm and through
the rear lever arm, and is held by a spherical nut and a lock nut. The
brake lever arm release spring with a thrust washer at each end is car-
ried by the tie rod between the front and rear brake lever arms.

(d) The clevis at the bottom of the operating lever straddles the
tang at the bottom of the front brake lever arm, and the lever is attached
to the arm at this point by a clevis pin and cotter pin. The top of the
operating lever sets into the brake pull rod yoke end and is held by a
clevis pin and cotter pin. The opposite end of the pull rod is threaded
into the brake lever block and is held fast by a lock nut. The lever block
has a rod end which passes through the bottom of the lever and the slot
in the quadrant, and is held to the lever by a washer and cotter pin.

(e) The brake lever has a forked end at the bottom which straddles
the quadrant and is bolted to it by means of a screw, nut, and cotter pin
(fig. 92). The quadrant is attached to the left side of the transfer case
by means of two cap screws and lock washers. The bottom of the
quadrant has teeth cut into it to mate with the pawl, which is attached
to the bottom of the brake lever by a clevis pin and cotter pin. The
pawl is actuated by the pawl rod which passes up along the rear of the
brake lever and through the handle where it is held by a spring, a but-
ton, and pin.

(2) OPERATION. When the brake lever is in its released position the
lever arm release spring spreads the lever arms and holds the shoes away
from the brake disks. When any braking is desired, the brake lever is
pulled back at the top, and the bottom moves forward. The pawl moves
forward with the bottom of the lever arm, slipping over the quadrant
teeth until the desired amount of braking is reached, at which time the
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A — QUADRANT - B184296 PAWL - A214854
BOLT - BANX1CC F—{PIN - A226017
B —§WASHER, LOCK - BECX1K !EL%C?(OT;§$4-6§TAX]CD
C — LEVER, ASS'Y - D48163 o RS e e ok
b [SCREW - AalasT2 PIN. COTTER - BFAX1CD
PIN, COTTER - BFAXICE H — NUT - BBBXTE
E— ROD - B184297 J—ROD - A214650
K __{PIN - BFEXIF
RA PD 56196 YPIN, COTTER - BFAXIDF

Figure 92—Drive Shaft Parking Brake Linkage—Installed
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brake lever is released and the pawl engages with the quadrant teeth
and holds the brake lever in the desired position. The forward move-
ment of the bottom of the brake lever carries with it the lever block
and the pull rod which is held in the block. The pull rod pulls the top
of the operating lever forward. This causes the lever to pivot at the point
where it is attached to the front brake shoe lever arm, and at the same
time it pushes the arm toward the rear and pulls the operating lever
tie rod forward against the resistance of the release spring. The rear-
ward motion of the bottom of the front lever arm makes the arm pivot
on the pin which holds it to the anchor bracket, and it brings the front
brake shoe in contact with the front brake disk. At the same time, the
forward pull of the tie rod causes the rear brake lever arm to pivot on
its holding pin and bring the rear brake shoe in contact with the rear
brake disk. In this manner, both brake shoes contact the disks at the
same time and with an equal amount of pressure. To release the brake
shoes, depress the pawl rod button at the top of the brake lever and at
the same time apply a slight backward pressure on the lever to aid the
pawl 1n dropping away from the sector teeth. Push the top of the lever
forward. This will release the mechanism, permitting the release spring
to separate the brake shoes.

(3) SPECIFICATIONS.

Make . . . . American Cable Co. Ordnance No. .. ... .. D48120
Type ............. Two-shoe White No. ......... 1376159
Model TRU-STOP 40S-004-013 Autocar No, ... . ... 10W0990
Manufacturer’s No, Diamond T No. .. ... N1494
TRU-40-S-164013
Disk diameter ... ... ... ... .. ... ... 14 in
Hand brake shoe
Size . ... 91 in. x 3 in,
Liningarea ... ... ... ... .. ... ... . ... . ... . . ... 45 sq. in.
h. Trouble Shooting. ' : .
Symptom and probable cause Probable remedy
(1) BrAKE WILL Not HoLp.
Shoes improperly mounted. Check shoes and connections,
and readjust.
Linings worn. Replace with new linings.
Shoes out of adjustment. Readjust.
(2) BRAKE DRrags.
Release spring broken, Replace with new spring.
Release spring taken perma- Replace with new spring.
nent set.
Operating lever sticks. Lubricate pivot pin.
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Symptom and probable cause Probable remedy
(3) BRAKE LEVER WiILL NoT HOLD IN “ON POSITION".
Worn or broken pawl teeth. Replace pawl.
Worn or broken quadrant Replace quadrant.
teeth.

¢. Removal of Assembly.
(1) Disk BRaKE. The disk brake is not usually removed as a unit but
is partially disassembled while still on the vehicle. See paragraph d (1),
below.
(2) BRAKE LEVER.
Pliers Wrench, socket, {%-in.
(a) Disconnect yoke end pull rod from operating lever.
Pliers
Set brake lever in its released position. Then remove pull rod clevis
pin, cotter pin, and push out clevis pin.
(b) Remove lever assembly.
Wrench, socket, {-in. .
Take off two cap screws and lock washers holding quadrant to transfer
case, and lower assembly to floor.

d. Disassembly of Components.
(1) Disk BrakE (fig. 93).

Hammers Wrench, open-end, 34-in.
Pliers Wrench, open-end, 1V4-in.
Punch, rivet Wrench, socket, 1%-in,
Wrench, open-end, %-in. Wrench, socket, #-in.

Wrench, open-end, f-in.

(a) Remove brake disk assembly.

Pliers Wrench, socket, {%-in.
Wrench, open-end, {;-in.

Disconnect rear propeller shaft at transfer case flange yoke by re-
moving eight bolts, nuts, and cotter pins. This will also release disk
assembly, and it can be lowered to floor.

(b) Disconnect operating lever arm at pull rod.

Pliers Wrench, open-end, 1Y4-in.
Wrench, open-end, 34-in.

Loosen operating lever tie rod lock nut and spherical nut. Remove
cotter pin from pull rod yoke end clevis pin and pull out clevis pin.

(¢) Disconnect brake shoe lever arms at anchor bracket.

Wrench, open-end, %-in.
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Free lever arm anchor pins by turning locking screws until they are
out of anchor pin grooves. Remove anchor pins and lower brake shoes,
lever arms, tie rod, and operating lever as a unit.

(d) Remove the anchor bracket.

Remove one long cap screw and two short cap screws holding bracket
to transfer case, and lower bracket.

(e) Remove the rear lever arm and brake.

Wrench, open-end, %4-in. Wrench, open-end, 1V4-in,

Take off brake shoe spring, tie rod lock nut, and spherical nut. Then
pull off lever arm and brake shoe assembly; release spring and spring
washers.

(f) Disconnect operating lever from front brake shoe lever arm and
tie rod.

Pliers
Remove lever clevis pin cotter pin. Repeat this operation for tie rod

clevis pin, and separate tie rod and operating lever.
(&) Separate brake shoes from lever arms.
Wrench, socket, V2-in,
Remove brake shoe pin retainer screws, lock washers, and retainers.
Pull out brake shoe pins, and separate shoe assemblies from lever arms.
(h) Remove linings from brake shoes.
Hammer : Punch, rivet
Punch out rivets and separate linings from shoes.

(2) BRAKE LEVER.

Hammer Wrench, open-end, {5-in.
Pliers Wrench, open-end, }#-in.
Punch. . Wrench, socket, {%-in.

(a) Remove yoke end pull rod.
Wrench, open-end, {#-in.

Remove clevis pin and cotter pin from pull rod yoke end and mark
position of lock nut on pull rod to facilitate assembly. Then loosen nut
and turn pull rod out of lever block.

(b) Remove lever block.

Pliers
Pull out lever block cotter pin, and remove washer and block.
(c) Remove pawl.

Pliers

Pull out cotter pin and clevis pin which hold pawl to lever. Then twist
pawl and release it from pawl rod.

(d) Remove quadrant.

Pliers
Wrench, open-end, %-in. Wrench, socket, #&-in.
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Pull out cotter pin, and remove nut and screw holding quadrant to
lever. Then slip quadrant out of lever fork.
(e) Remove pawl rod from lever handle.
Hammer Punch
Drive out pawl rod button pin, remove button and spring, and pull
out pawl rod.

e. Maintenance and Adjusiments.

(1) Brake shoes normally must be parallel to and not touching the
disk when the brake is in the released position. If they are found to be
out of parallel, adjust by turning the top adjusting screws at the front
and rear of the anchor bracket.

(2) Inspect linings, and if they are worn close to the rivets, replace
with new linings of the same make, as follows:

(a) Remove old linings from shoes by following steps (b), (c), (8),
and (h) as explained in paragraph d (1), above.

(b) Set the new linings on the brake shoes, and hold them in place
with a suitable clamp.

(c) Rivet the linings to the shoes with the correct type of rivets.
Never use aluminum rivets.

(d) Remove the high spots and burs around the rivet holes with a fine
file. Do not use emery paper.

(e) Reinstall the brake shoes as explained under Reassembly of
components, paragraph f, below.

(3) When the linings are worn so that the brake will not hold, or
after relining the shoes, adjustment should be made as follows:

(a) Release the hand brake lever fully, and disconnect the pull rod at
the operating lever by removing the cotter pin and clevis pin.

(b) Tighten operating lever tie rod spherical adjusting nut so that the
lever arm release spring on the tie rod will draw the operating lever
firmly against the front brake lever arm.

(c) Insert a 3'5-inch shim or feller gage between the front shoe lining
and disk (fig. 94).

(d) Adjust hand lever pull rod to maintain this clearance, and recon-
nect pull rod to operating lever by replacing clevis pin and cotter pin.

(e) Adjust rear shoe for the same clearance with the disk and tighten
locking nut on rear end of tie rod to keep this spacing (fig. 95).

(f) Make sure that the spring connecting the lower ends of the brake
shoes is in place, and adjust the top screws at the front and rear of the
anchor bracket to make shoes and linings parallel to disk.
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- SRR T RNE

RA PD 3546
Figure 95—Drive Shaft Brake Rear Shoe Adjustment
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() Remove shims.

(4) Inspect all clevis and anchor pins, and replace any that are badly
worn or damaged.

(5) Check lever arm release spring, shoe connecting spring, and pawl
rod spring for breaks or signs of permanent set, and replace, if necessary.

(6) Inspect pawl and quadrant for worn or broken teeth, and replace
with new parts, if required.

(7) SERVICE DATA.

Brake adjustment

Clearance, linings todisk. . .. ........................ Al in,
Brake release spring

Free length .. ... .. ... ... .. .. ... ... ... ... . ... 4%, in.

Pounds pressure at 4&-in.. .. .. ... ... 60 1b

f. Reassembly of Components.

(1) Disx Brakk (fig. 93). .
Pliers Wrench, open-end, 1 V4-in.

Wrench, open-end, -%-in. Wrench, socket, V2-in.
Wrench, open-end, {-in. Wrench, socket, %-in.

Wrench, open-end, ¥4-in.
(a) Fasten linings to shoes.
Follow steps (b) through (d) as explained in paragraph e (2), above.
(b) Attach anchor bracket to transfer case.
Hold bracket in place and fasten it with cap screws and lock washers.

(c) Attach brake shoe lever arms to anchor bracket.
Wrench, open-end, %-in.

Replace lever arm anchor pins, and turn locking screws until pins are
locked in place.

(d) Attach brake shoe assemblies to lever arms.

Wrench, socket, V2-in.

Straddle lever arms with brake shoes, and replace pins, pin retainers,
and retainer holding screw and lock washer.

(e) Replace disk assembly.

Pliers Wrench, socket, {%-in.
Wrench, open-end, #%-in.

Slip disk between brake shoes and hold it in its normal running posi-
tion. Then bring propeller shaft into position, and insert bolts through
shaft flange, disk, and companion flange at rear of transfer case. Replace
bolt nuts and cotter pins.

(f) Attach tie rod to operating lever.

Pliers
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Slip tie rod eye into operating lever clevis, and replace clevis pin and
cotter pin.

(8) Replace operating lever and tie rod.

Pliers Wrench, open-end, 1 V4-in.
Wrench, open-end, ¥%4-in.

Slip tie rod through front lever arm, and install release spring front
washer, spring, and rear washer onto rod. Then push rod through rear
lever arm, and start spherical nut and lock nut onto threaded portion of
rod. Attach lower part of operating lever clevis to front lever arm by
replacing clevis pin and cotter pin,

(h) Adjust shoes. -

Follow steps (b) through (g) as explained in paragraph e (3), above.

(2) BrAKE LEVER (fig. 92).

File, fine Wrench, open-end, %-in.
" Hammer Wrench, open-end, }3-in.
Pliers Wrench, socket, #%-in.

(a) Replace pawl rod.
File, fine Hammer
Insert pawl rod into lever handle, install spring and button, and stake
assembly with button pin. File end of pin flush with handle.
(b) Replace quadrant.
Pliers Wrench, socket, {%-in.
Wrench, open-end, $-in.
Slip quadrant into fork at bottom of lever, and fasten by replacing
screw, nut and cotter pin.
(c) Install pawl.
Pliers
Hook pawl onto bottom of pawl rod, and fasten it to bottom of lever
with clevis pin and cotter pin.
(d) Replace lever block.
Pliers
Insert lever block rod end through lever fork and slot in quadrant,
and replace holding washer and cotter pin,
(e) Replace yoke end pull rod.
Pliers Wrench, open-end, [4-in.
Turn threaded end of pull rod into lever block until mark made at
disassembly is reached, and then lock rod in this position with its lock

nut. Connect yoke end to operating lever by replacing clevis pin and
cotter pin,
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g. Installation of Assembly.

(1) Disk BrAKE. The disk brake is not removed as a unit and there-
fore is installed on vehicle as it is being assembled. See preceding f (1),
above.

(2) BRAKE LEVER.

Pliers Wrench, open-end, %-in.

(a) Attach lever to transfer case.

Wrench, open-end, %-in.

Bolt assembly in position by fastening quadrant to transfer case with

cap screws and lock washers.

(b) Connect pull rod yoke end to top of operating lever.
Pliers
Replace clevis pin through yoke end and lever, and lock in place with
cotter pin. Check brake adjustment,

29, TRAILER BRAKE CONTROLLER (fg. 96).

a. Description,

(1) The controller is mounted on the outer left side of the main
chassis frame and is readily accessible from under the running board.
It is connected to the main brake pedal with suitable linkage, the for-
ward clevises of which are adjustable.

(2) The controller is used in conjunction with a load control (fig. 97)
to supply current to the electric brake equipment on various trailer units
pulled by the half-track cars. The controller supplies an electric current
flow proportional to the movement of the main brake pedal, so that the
braking effect of both the car and the trailer unit are approximately
proportional to the weight of the two vehicles. The controller can be
used with either a 12-volt or 6-volt source of electrical energy. The load
control is mounted on the instrument panel and has a radio-type con-
trol knob, together with a small instruction dial, so that additional ad-
justments to the current flow to the trailer unit brakes can be made.

(3) OrERrATION. Turning the load control knob until the arrow lines
up with the spot adjacent to the word “heavy” gives all the braking
forces available. Turning the knob until the arrow lines up with the
spot adjacent to the word “light” reduces the maximum current flow
about one-half. The knob can be set any place between the two extremes
to secure the proper relation between the brakes on the car and trailer
unit,

b. Maintenance and Adjustments.

(1) A rod shift device is provided so that extreme variation in the
relative total movement of the pedal rod and controller lever may be
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obtained (fig. 98). The shift is made by pushing the knob in toward the
controller housing until the mechanism can be moved to other positions
within the lever slot. Ordinarily the controller lever and rod motion are
correct when the shift assembly is approximately centered on the lever.
Setting the shift in the outer position causes a longer rod motion for
a given lever motion. Setting the shift in the inner position causes a
contrary condition. Adjustment of the rod clevis on the brake pedal rod
should be such that from - to %-inch compression of the rear over-
travel spring occurs when the brake pedal is back fully released and
- the controller lever is in its full off position. Measure by watching the
movement of the overtravel clevis rod into the spring casing just as the
controller lever moves to the full off position.

(2) The brake pedal motion is dependent on the brake adjustment.
Since the motion of the trailer brake controller is linked to the motion
of the brake pedal, trailer brake action is also dependent on the adjust-
ment of the prime mover brakes. For this reason, brakes on the half-
track should not be adjusted too tightly, as such a condition will result
in too heavy brake application.

(3) If trailer brakes do not operate, use ammeter in brake wire cir-
cuit to test. There should be not less than two amperes per brake at full
application with load control set on “heavy”.

(a) If no current is detected, trace wires to battery and load control
for break.

(b) If wires are intact, use jumper and bypass controller from battery.

(c) Remove cover and short circuit coil (across leads).

(d) Check leads in box for broken brush wire or poor contact of brush
to resistor. If brake controller circuits are broken, full on position will
still give braking action because in the full on position, there is a direct
circuit through unit.

(e) Check alinement of brush holder and brush, and straighten if
necessary. They may be bent by too much torque application when
tightening nut.

CAUTION: When working on or repairing unit, disconnect wires to
battery to prevent short circuiting and ruining coil and ammeter.
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30. DESCRIPTION (fig. 99).

The water cooling system consists of a thermostat, radiator, fan,
shroud, centrifugal water pump, and connecting pipes and hoses. The
radiator is located at the front of the engine and is connected to the
engine head liquid outlet fitting at the top and the oil cooler at the
bottom by means of pipes with short rubber hose connections at each
end. The engine head fitting is also connected to the top of the oil cooler
by means of a short piece of rubber hose, and the thermostat is located
inside this fitting. The water pump is bolted to the front of the engine so
that its outlet coincides with the water inlet located in the front of the
engine block. The pump inlet is connected to the oil cooler outlet by
means of a short pipe with rubber hoses at each end. The fan is bolted
to the front of the water pump hub and is enclosed by the shroud which
is attached to the radiator. The pump driving sheaves are part of the
pump assembly and are driven by two V-belts which are driven by the
engine crankshaft. The system may be drained by opening drain cocks
located: (1) at the bottom of the water pump, (2) at the center left
side of the cylinder block (in front of starter), (3) in the radiator outlet
pipe, and (4) by removing plug at right rear side of the cylinder block
(in rear of manifold).

a. Operation.

(1) The pump forces the liquid into the cylinder block around the
cylinders and upward through the passages and nozzles into the cylinder
head. The liquid then continues into the top of the radiator, down
through the radiator tubes, out through the bottom pipe, and back
through the oil cooler to the pump inlet. Air, rushing through the radiator
fins and around the tubes, cools the liquid as it descends through the
tubes and is then blown back over the engine by the fan.

(2) During the warm-up period, the thermostat is closed and by-
passes the liquid so that the circulation is through the block to the head
and back to the pump inlet. This cuts out the cooling effect of the radia-
tor and allows the liquid and engine to heat up quickly until the
temperature reaches 155 F, at which point the thermostat starts to open,
allowing the liquid to go to the radiator.
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b. Specifications.
Cooling capacity (quarts) 26
Water pump

Type Packless
Location Left front

side of cylinder block
Drive .Double V-belt
Impeller location. . Pump body
Bearings Ball

Fan

Make Service Products Corp.
Number .C-85589-SP
Diameter . . .19 1n.
Number of blades. . 6

31. TROUBLE SHOOTING.

Symptom and probable cause
a. Overheating
Radiator dirty inside or out.
Dirty water.

Engine timing wrong.

Fan belts slipping on
pulley.

Thermostat not
functioning correctly.

Restriction in system.

fan

Air being drawn into system,
b.

-

Overcooling.
Thermostat remains open.
¢. Loss of Cooling Liquid.
Loose hose connections.
Damaged hose connections.
Leaking water pump.
Leaks in radiator core.
Loose or open drain cocks.

32. RADIATOR.

Fan belts
Make . Davis Trans. Co.
Type . VEE
Width s in.x 38
Length . .49 in.
Radiator core
Make . . . .Modine
Numbers .AD3643
Type . ..Fin and tube
Frontal area 675 sq in.
Thickness 3in.
Thermostat
Make Fulton Syphon
Type ... Bellows
Starts to open at .. 155F
Fully opened at 175 F

Probable remedy

Clean radiator thoroughly.
Drain and refill
water.

with clean

Time engine correctly.
Take up belt slack.

Replace with new one.

Clean system to remove re-
striction.
Tighten hose connections.

Replace thermostat.

Tighten all connections.
Replace damaged hose.
Replace pump.

Remove core and repair leaks.
Check and tighten.

a. Description (figs. 100, 101, and 102). The radiator is of the two-

tank, fin and tube type.
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(1) ConsTRUCTION. The radiator consists of two brass tanks with
the core set in between the tanks and the tubes brazed into each tank
at their ends. The assembly is reinforced by an angle framework around
the outside. The inlet fitting is brazed into the right hand side of the
upper tank and the filler neck to the left side. The outlet fitting is brazed
into the left side of the lower tank. The filler neck has an overflow pipe
welded into it at the top. The shroud is held to the radiator frame by
screws. The radiator mounting bolts are welded into the saddle, which
in turn is spot-welded to the bottom reinforcing bar. The studs for the
side bracing rods are welded into the reinforcing bar at each side of
the radiator.

(2) OPERATION. The system is filled with liquid through the filler
neck. The liquid comes into the upper tank through the inlet fitting,
goes down through the tubes to the lower tank, and out through the
outlet fitting. Air rushing through the fins and around the tubes cools
the liquid as it runs down through the tubes,

(3) SPECIFICATIONS,

Make .. ............ Modine White No......... ... 371631
Type .......... Fin and Tube Autocar No.. . .. ... ... 5W350
Manufacturer’s No.. . AD-3643 Diamond T No....... N22162
Ordnance No.. . . ... .. D48100

b. Removal of Assembly.

Hoist Wrench, box, 1%-in.

Pail, large Wrench, open-end, Y5-in.

Pliers Wrench, open-end, {%-in.

Screwdriver Wrench, socket, ¥4-in,

Screwdriver, heavy duty Wrench, socket, 15%-in.
(1) DRAIN RADIATOR.

Pliers Pail, large

Open drain cock in radiator outlet pipe, and drain liquid into pail or
on ground.

(2) ReEmovVE Hoop.

Screwdriver, heavy duty

Wrench, open-end, -in.

Remove six screws and nuts holding hood top plate to top of shutter
frame and cowl. Lift off hood with hoist and rope, or three men can
slide it over front of car.

(3) REMOVE LOUVER ASSEMBLY.

Hoist Wrench, open-end, ¥,-in.
Screwdriver, heavy duty Wrench, open-end, {-in.
Wrench, box, F-in.
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Figure 102—Radiator Assombly
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Remove two screws and nuts holding each louver frame side plate to
body side plates. Disconnect louver control on lower right side of radia-
tor. Lift louver and frame assembly straight up and out of vehicle (fig.
103).

(4) DiscoNNECT UPPER AND LOWER RADIATOR HOSE CONNECTIONS.

Screwdriver

Unscrew hose clamp bolts, loosen clamps, and pull hoses from inlet

and outlet fittings.

(5) DISCONNECT BOTTOM OF RADIATOR FROM FRAME.
Pliers Wrench, socket, ¥4-in.
Remove radiator mounting stud cotter pins and nuts, and take off
washers, springs, and spring pads.
(6) DISCONNECT STAY RoDS AT EACH SIDE OF RADIATOR.
Wrench, socket, 14#-in,
Remove nuts and lock washers holding stays to radiator side studs,
and pull stays free of studs.
(7) REMOVE RADIATOR ASSEMBLY.
Hoist
Lift radiator assembly out of frame by pulling up and slightly to front,
so that shroud clears fan (fig. 104).

RA PD 6209

Figure 103—Radiator Louver Assembly Removal
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Figure 104—Radiator Removal

¢. Disassembly.
Blowtorch Wrench, open-end, {%-in.
Screwdriver
(1) REMOVE RADIATOR ASSEMBLY. Follow directions in paragraph b,
above.
(2) REMOVE SHROUD.
Screwdriver ) Wrench, open-end, f%-in.
Remove 18 nuts, lock washers, and screws holding shroud to radiator
assembly, and lift off shroud.
(3) REMOVE FILLER NECK.
Blowtorch
Heat portion of filler neck, at point of attachment, until solder runs,
and then pull off neck.
(4) REMOVE INLET AND OUTLET FITTINGS.
Blowtorch
Follow procedure used in step ¢ (3), above.

d. Maintenance and Repairs.

(1) Check the inlet and outlet fittings and the filler neck for dam-
age or breaking-away at the points where they are attached to tanks.
If any is apparent, proceed in the following manner:
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(a) Remove the fittings as explained in paragraph e, above.

(b) If the fittings are damaged, replace with new ones. Otherwise,
remove solder from old fitting.

(c) Solder filler neck and inlet and outlet fittings to tanks.

(2) At least every 20,000 miles, remove radiator core and clean it
inside and outside in a cleaning solution. At the same time, examine
core for leaks and bent tubes and repair if necessary.

(a) The leaks can usually be repaired by soldering.

(b) Bent tubes can be straightened by pushing a long steel bar
through them. This will also clean the tubes, and all tubes should be
subjected to this process.

(c) If the radiator core requires painting, spray with special radiator
paint. Do not use paint mixed with oil, as this type will form an insula-
tion on the core and prevent dissipation of heat.

(3) Inspect mounting studs, and if they are bent or damaged, replace
with new studs in the following manner:

(a) Cut off old studs close to saddle.

(b) Drill remainder of studs out of saddle.

(c) Insert new studs, and weld them to top of saddle.

(4) Check mounting springs, and if they have taken a permanent
set or are damaged, replace them.

(5) Inspect mounting pads and replace with new ones, if necessary.

(6) SERVICE DATA.
Stay rod studs (each side of radiator)

Size ... 1-20 S.A.E. Threads (1 in. x 1Y in.)
Bottom mounting studs
Size........... .. ... ... 14-20 S.A.E. Threads (1 in. x 273 in.)

(7) CONSTRUCTION OF RADIATOR OVERFLOW PIPE.

(a) Early production half-track vehicles are equipped with radiators
in which the overflow tube begins just below the top of the radiator filler
neck cap and passes downward through the bottom of the filler neck
and along the left side of the radiator, On these vehicles the top opening
of the overflow pipe will be restricted in accordance with the following
instructions in order to prevent excessive loss of coolant.

(1) Remove radiator cap and insert a strip of shim stock {4 x # x 3
inches long into top opening of overfiow pipe.

(2) Pinch sides of tube against shim stock.

(3) Pull shim stock out of overflow tube, and replace radiator filler
cap.
(b) Be sure that the overflow tube is not entirely closed off. As the
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radiator gets hot, a completely blocked tube causes pressure to build up,

and the radiator may burst. When inspecting the coolant level, check to
see that the overflow tube is open.

e. Reassembly.

Copper, soldering Screwdriver
Pot, heating, or furnace Wrench, open-end, %-in.
Rod

(1) REPLACE INLET AND OUTLET FITTINGS AND FILLER NECK.
Copper, soldering Rod
Pot, heating, or furnace
Clean fittings thoroughly with acid, hold them in place and solder,
using correct type of soldering rod.

(2) TEST RADIATOR ASSEMBLY FOR LEAKS.
See paragraph f, below.

(3)' REPLACE SHROUD.
Screwdriver. Wrench, open-end, #-in.
Set shroud in position, and replace holding screws, lock washers, and
nuts.

f. Test. After the radiator has been repaired or a soldered fitting
replaced, the unit should be tested for leaks in the following manner:

(1) Plug the inlet and outlet fittings and the filler neck.

(2) By slipping the rubber hose from the air line over the overflow
pipe, apply air, at a pressure of 6 to 7 pounds per square inch, to the
radiator.

(3) Immerse the radiator in a tank full of water, and if there are no
leaks, no air bubbles will appear at the surface of the water. If bubbles
do appear, the leaky places should be marked and repaired by soldering,

g. Installation of Assembly.

Hoist Wrench, box, -in.

Pail or water hose Wrench, open-end, Y2-in.
Pliers Wrench, open-end, #%-in.
Screwdriver Wrench, socket, ¥%;-in.
Screwdriver, heavy duty Wrench, socket, {3-in.

(1) REPLACE RADIATOR. -
Hoist

Set radiator in place so that mounting studs pass through holes in
frame member.
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(2) ConNECT STAY RoODS.
Wrench, socket, $3-in.
Slip stay rods onto studs at each side of radiator, and replace holding
lock washers and nuts.

(3) CoNNEcT BOTTOM OF RADIATOR TO FRAME.
Pliers Wrench, socket, ¥4-in,
Place mounting pads, springs, and washers on studs, and fasten with
nuts and cotter pins.

(4) REPLACE UPPER AND LOWER RADIATOR HOSE CONNECTION.
Screwdriver.
Slide hoses onto fittings, and tighten hose clamp bolts.

(5) REPLACE LOUVER ASSEMBLY.
Hoist Wrench, box, {-in.
Screwdriver, heavy duty Wrench, open-end, Y%-in.
Drop assembly into position. Fasten louver side plates to body side
plates by replacing holding screws and nuts. Reconnect louver control
at lower right side of radiator.

(6) REepPLACE Hoob. .
Screwdriver, heavy duty Wrench, open-end, £-in.
Set hood in place on shutter frame and cowl. Fasten by replacing oval-
head screws and nuts.

(7) REFILL RADIATOR.
Pliers Pail or water hose
Shut off drain cock, and fill radiator to bottom of filler neck.

33. WATER PUMP AND OIL COOLER.

For complete maintenance information on these units. see TM 9-1711,
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ELECTRICAL LIGHTING SYSTEM, BATTERIES
AND ACCESSORIES

Paragraph
Introduction . ..... ... .. ... ... .. ... 34
Battery . ... ... e 35
Heater ... ... . .. 36
Horn ... . 37
Head lamps .. ... ... .. . . 38
Marker lamps . ...... . .. ... 39
Taillamps .. ... ... ... . 40

34. INTRODUCTION.

The electrical units treated herein include the battery, heater, horn,
head lamp, marker lamp and tail lamps.

a. The entire vehicle wiring diagram (fig. 105), details of the wiring
harness (figs. 106, 107, 108, and 110), and the lighting system wiring
diagram (fig. 109) are included in this manual to facilitate the tracing
and repair of electrical cables and leads. The numbering system indi-
cated on the vehicle wiring diagram is continued on the other wiring
illustrations for ease of identification of the various cables. The color,
gage, name, and terminal numbers of the cables are indicated on the
details of the wiring harness.

b. All electrical equipment installed in the half-track vehicles that
are related to the power plant, for instance, distributor, generator, regu-
lator, starter motor, etc., are covered in TM 9-1711.

35. BATTERY (fig. 111).

a. Description. The battery is a Willard 6-cell, 12-volt model, with
each cell containing 25 plates and generating 2 volts.

(1) CONSTRUCTION. An acid-proof container of rubber composition is
used, and the cells are formed by partitions dividing the interior. These
cells are closed by hard rubber covers, sealed in place, with holes in them
for the cell poles. Each negative group of plates, thirteen in number, two
of which are end plates, are permanently connected at the top by a
welded metallic strap. The twelve positive plates, arranged alternately
with the negative plates, are similarly connected in one group by a strap
carrying the projecting positive terminal. Between each two adjacent
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