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CHAPTER 1
INTRODUCTION
Faragraph
O 1
MWO and major unit assembly replacement record ... .. ... 2

1. SCOPE.

a. The instructions contained in this manual are for the informa-
tion and guidance of personnel charged with the maintenance and
repair of the transmission, differential, final drives, electrical system,
air system, suspension, winch frame, and body, for the 13-ton, High-
speed Tractor M5. These instructions are supplementary to field and
technical manuals prepared for the using arms. This manual does
not contain information which is intended primarily for the using
arms, since such information is available to ordnance maintenance
personnel in 100-series technical manuals or field manuals.

bh. This manual contains a description of, and procedure for, dis-
assembly, inspection, repair, rebuilding, and assembly of the trans-
mission, differential, final drive, transmission lubricating system, elec-
trical system, and winch for the 13-ton, High-speed Tractor M5. It
also contains a description of, and procedure for, inspection and repair

of the suspension, frame, and body; and for removal and installation
of the transmission and differential.

¢. TM 9-786 contains vehicle operating and maintenance instruc-
tions.

d. TM 9-1786A contains maintenance and repair information for
the Continental R6572 Engine, cooling system, fuel system, clutch
group, and propeller shaft.

e. TM 9-1825A contains maintenance and repair information for
the distributor, generator, cranking motor, and regulator.

f. TM 9-1826C contains maintenance and repair information for
Zenith Carburetors.

g. TM 9-1828A contains maintenance and repair information for
AC Fuel Pumps.

h. TM 9-1829A contains maintenance and repair information for
the speedometer and tachometers.

2. MWO AND MAJOR UNIT ASSEMBLY REPLACEMENT
RECORD.

a. Description. Every vehicle is supplied with a copy of AGO
Form No. 478, which provides a means of keeping a record of each
Modification Work Order completed, or major unit assembly re-

5
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placed. This form includes spaces for the vehicle name and U.S.A.
registration number, instructions for use, and information pertinent to
the work accomplished. It is very important that the form be used as
directed, and that it remain with the vehicle until the vehicle is re-
moved from service,

b. Instructions for Use. Personnel performing modifications or
major unit assembly replacements must record clearly on the form a
description of the work completed, and must initial the form in the
columns provided. When each medification is completed, record the
date, hours and/or mileage, and MWO number. When major unit
assemblies such as engines, transmissions, and transfer cases, are re-
placed, record the date, hours and/or mileage, and nomenclature of
the unit assembly. Minor repairs and minor parts and accessory
replacements need not be recorded.

c¢. Early Modifications. Upon receipt by a third or fourth echelon
repair facility of a vehicle for modification or repair, maintenance
personnel will record the MWO numbers of modifications applied
prior to the date of AGO Form No. 478.
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TRANSMISSION, DIFFERENTIAL, AND FINAL DRIVES

TRANSMISSION

DIFFERENTIAL

FINAL
DRIVES

RA PD 20375
Figure 1 — Transmission, Differential, and Final Drives

CHAPTER 2
TRANSMISSION, DIFFERENTIAL, AND FINAL DRIVES

Section |
DESCRIPTION

Paragraph

3. DESCRIPTION (fig. 1).

8. The transmission case is attached to the differential and final
drive housing. Together they encase the drive between the propeller
shaft and sprockets. The cast steel differential and final drive hous-
ing is mounted to the left and right frame side channels at the front
of the vehicle by dowel pins and bolts. The transmission case is
secured to the rear face of the differential and final drive housing.
The differential and final drive housing is divided into three com-
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partments: the center compartment containing the differential and
steering brake bands, and the two side compartments containing the
final drives.

b. Engine power enters the transmission at the rear from the pro-
peller shaft. When the transmission is shifted into one of its four
forward speeds, the power passes through a train of gears to the trans-
mission output bevel pinion and differential. The differential is of
the controlled type; that is, it is equipped with brake drums and brake
bands on each side. Braking one side causes that side to slow down,
and the opposite side to speed up. This provides the means by which
the tractor is steered. The brake bands are connected by suitable
linkage to two steering levers mounted on the differential and final
drive housing cover. The final drive pinion shafts are spline-con-
nected to the two compensating gears in the differential, and the two
final drive shafts are fange-connected to the hubs with sprockets
which drive the tracks.

¢. Removal and installation of the transmission, differential, and
final drives as a unit are described in TM 9-786.

Section i
TRANSMISSION
Paragraph
Description,and operation . . e 4
Removal 5
Disassembly 6
Cleaning, inspection, and repair /)
Assembly 8
Installation . Y . : 9
Test . : j G : 10

4. DESCRIPTION AND OPERATION.

a. Description (fig. 2). The transmission is a constant-mesh type
with helical gears. It has four forward speeds, one reverse speed, and
includes the winch drive. The transmission has five shafts which are
mounted in ball bearings in the transmission case. The case is bolted
to the rear side of the differential and final drive housing. Shifting of the
gears 1s accomplished by a lever mounted on the differential and final
drive housing cover. This lever operates selectively any one of the
three shifting shafts. Two of these shifting shafts have shifting yokes
which engage sliding gear clutches to obtain the four forward speeds.
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The third shifting shaft has a head mounted on it which engages an
intermediate shaft. The intermediate shaft actuates a reverse gear
shifting fork which engages the sliding reverse gear clutch to obtain
reverse speed. The winch drive is engaged by a lever located at the
lower right corner of the driver's seat. This lever i1s connected by a
rod to the transmission winch shifting lever shaft which actuates the
shifting fork on the sliding winch gear clutch,

b. Mechanical Operation,

(1) NEeutraL (hg. 3). In neutral position, the following parts
of the transmission all rotate when the engine is running and engine
clutch 1s engaged: The input drive shaft, engine countershaft includ-
ing the constant mesh gear and the third speed gear, winch wind and
unwind gears, reverse idler gear and shaft, and third speed gear.
Whenever the input drive shaft rotates, the countershaft and reverse
shaft also rotate, and the reverse shaft operates the transmission oil
pump. The oil pump circulates the oil supply through the filter and
cooler, and maintains oil pressure in the transmission rear oil cham-
ber. Lubricant is forced from this chamber through drilled holes in
all the transmission shafts, except the reverse shaft, to the free run-
ning gears on the shafts. The reverse shaft has a drilled hole in the
front end that is supplied with lubricant from a trough at the front
of the transmission case.

(2) FiIrsT SPEED (fig. 4). Power enters through the input drive
shaft, and passes through the constant mesh gear to the countershaft.
From the countershaft, power passes through the countershaft first
and second speed gear clutch, and the two first speed gears, out to the
output shaft with bevel pinion.

(3) SeconND SpeeD (fig. 5). The line of power in second speed
is the same as for the first speed, except that the countershaft first and
second speed gear clutch is engaged with the second speed gear on
the countershaft.

(4) THIrRD SPEED (fig. 6). Power enters through the input drive
shaft, and passes through the constant mesh gear to the countershaft,
From the countershaft it goes through the two third-speed gears. The
third and fourth speed gear clutch is engaged with a third speed gear,
and power from the third speed gear i1s transmitted to the output
shaft with bevel pinion,

(5) FourtH SPEED (fig. 7). The third and fourth speed clutch
is engaged with the gear on the end of the input drive shaft. Power
from the input drive shaft is transmitted straight through the output
shaft with bevel pinion.

(6) REVERSE (fig. 8). The reverse gear clutch is engaged with
the reverse idler gear. Power enters the input drive skaft, and is
transmitted through the constant mesh gear, countershaft, third speed

9
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Figure 2 — Transmission with Cover Removed (Top View)

gear, reverse idler gear, reverse pinion, and first speed gear, out to the
output shaft with bevel pinion,

(7) WincH UnwinD GEAr (fig. 9). The winch gear clutch is
engaged with the winch unwind gear. Power enters the input drive
shaft, and is transmitted through the constant mesh gear, and winch
unwind gear, to the winch drive shaft.

(8) WincH WIND GEAR (fig. 10). The winch gear clutch is en-
gaged with the winch wind gear. Power enters the input drive shaft,
and is transmitted through the constant mesh gear, countershaft, third
speed gear, reverse idler gear, and winch wind gear, to the winch drive
shaft.

2. REMOVAL,

a. Preliminary Instructions. A feature of this transmission is that
it can be completely disassembled and assembled while the transmis-
sion case is installed in the vehicle, without disconnecting it from the
differential and final drive housing. If, however, it is necessary to
replace the transmission case, or replace a matched-set bevel pinion

10
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A. INPUT DRIVE SHAFT
B. THIRD AND FOURTH SPEED GEAR SHIFTING FORK
C. FOURTH SPEED GEAR
D. THIRD SPEED GEAR
E. REVERSE GEAR UPPER SHIFTING SHAFT HEAD—REAR
F. SECOND SPEED GEAR
G. SPEEDOMETER WORM
H. SPEEEDOMETER DRIVE SHAFT BEARING SLEEVE
I. FIRST AND SECOND SPEED GEAR SHIFTING FORK
J. FIRST SPEED GEAR
K. FIRST AND SECOND SPEED GEAR SHIFTING SHAFT
L. OUTPUT SHAFT WITH BEVEL PINION
M. THIRD AND FOURTH SPEED GEAR SHIFTING SHAFT HEAD
N. FIRST AND SECOND SPEED GEAR SHIFTING SHAFT HEAD
O. GEAR SHIFTING GUIDE
P. REVERSE GEAR UP SHIFTING SHAFT HEAD—FRONT
Q. COUNTERSHAFT FIRST SPEED GEAR
R. REVERSE PINION
S. REVERSE GEAR INTERMEDIATE SHIFTING SHAFT
T. COUNTERSHAFT SECOND SPEED GEAR
U. REVERSE IDLER GEAR
V. WINCH WIND GEAR
. W. COUNTERSHAFT THIRD SPEED GEAR
X. WINCH GEAR SHIFTING FORK
Y. WINCH SHIFTING SHAFT
- L. WINCH UNWIND GEAR
AA. CONSTANT MESH GEAR
BB. REVERSE GEAR SHIFTING SHAFT—UPPER
CC. FIRST AND SECOND SPEED GEAR SHIFTING SHAFT
DD. THIRD AND FOURTH SPEED GEAR SHIFTING SHAFT

RA PD 3230038
Legend for Figure 2

and drive gear, the complete transmission must be removed before it
is disassembled. This is done so that the distance between the end
of the bevel pinion and the transmission case (fig. 50) can be accu-
rately measured before the output shaft with bevel pinion is removed
from the case. The measurement is needed when installing the same
output shaft with bevel pinion in a new transmission case, in order to
get the pinion settings the same as in the old case. When a new out-
put shaft with bevel pinion is installed in the same or a new transmis-
sion case, it is also necessary to consider the markings on the end of
the pinion to obtain the correct pinion setting, as described in para-
graph 8 e. Whenever a new output shaft with bevel pinion is installed,
it is also necessary to install a new matched bevel drive gear in the
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Figure 3 — Transmission in Neutral Position

differential, as these units are furnished in matched Sets. Refer
to differential removal and disassembly procedures, paragraphs 12
and 13.

b. Remove Center Bottom Plates, Front and Center. Remove
18 cap screws and lock washers attaching front center bottom plate.
Remove 18 cap screws and lock washers attaching center bottom

plate, center,

¢. Drain Transmission and Differential. Refer to TM 9-786.
Also remove drain plug at bottom of transmission oil gallery, and
remove vent plug at top of transmission oil cooler to provide better

drainage of oil from cooler and pipes.

d. Remove Transmission and Differential 0Qil Sereen. Refer
to TM 9-786.

e. Remove Driver’s Seat. Refer to TM 9-786.
f. Remove Shell Box. Refer to TM 9-786,
12

UMIVERSITY OF CALIFORNIA




™ 9—; 7868
TRANSMISSION, DIFFERENTIAL, AND FINAL DRIVES

FIRST AND SECOND SPEED GEAR SHIFTING SHAFT ,"i‘j |=||51' SPEED
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Figure 4 — Transmission in First Speed Gear
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Figure 5 — Transmission in Second Speed Gear
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THIRD AND FOURTH THIRD SPEED GEARS

SPEED CLUTCH

THIRD AND

FOURTH GEAR
B _-SHIFTING
e  SHAFT

INPUT
DRIVE SHAFT
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Figure 6 — Transmission in Third Speed Gear
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Figure 7 — Transmission in Fourth Speed Gear
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~ FIRST SPEED GEAR
G A THIRD SPEED GEARS AREVERSE G
' [ e eSHAFT-UPPER

i e . Py A W

b/ IREVERSE GEAR
Y/ | INTERMEDIATE
SHIFTING SHAFT

r

CONSTANT,
MESH
GEAR

ktx\\x

REVERSE
GEAR

CLUTCH

Ml

_.-:-&\\\\}m_

REVERSE
IDLER
GEAR

RA PD 323009

INPUT
DRIVE SHAFT

SRR ]
i | '

g

1 Ly
T

WINCH
'-‘G”EAW“”'E D WINCH GEAR  WINCH DRIVE SHAFT
CLUTCH RA PD 323010

Figure 9 — Transmission in Winch Unwind Gear
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THIRD SPEED GEAR

INPUT . $ - W % . .
DRIVE SHAFT
Y - In |
&
[ ]
COMSTANT
MESH C
GEAR : =T
< :
= 5 * REVERSE
= £ IDLER
WINCH .
DRIVE ' GEAR
SHAFT 4 z : &
WINCH 1 = WINCH
GEAR DRIVE
CLUTCH - A SHAFT
] L] - - L] lem
WIND GEAR
RA PD 3230M

Figure 10 — Transmission in Winch Wind Gear

g- Remove Shell Box Support (fig. 11). Open drain valve at
bottom of gear reduction unit, and drain cooling system. Remove the
two cap screws and lock washers attaching coolant elbow to left side
of clutch housing. Loosen hose clamp attaching hose to coolant re-
turn pipe, and remove left elbow with hose and elbow gasket. Re-
move nut and lock washer attaching left fuel gage cable to terminal,
and remove cable from terminal, removing one clip, and pulling cable
through shell box support opening. Repeat operation on right fuel
gage cable. Remove left cable harness from five cable clips, and
right cable harness from three cable clips on shell box support. Re-
move tachometer cable and engine heat indicator cable from two
clips on shell box support. Disconnect transmission oil filter control
rod from ratchet handle by removing cotter pin. Remove cotter pin
and pin connecting air tank drain control rod to cross lever. Remove
two cap screws and lock washers attaching gear reduction oil filler
tube to shell box support. Loosen one clamp attaching hose to oil
filler tube, and remove tube from hose. Remove eight cap screws and
lock washers attaching shell box support to frame side channels. Re-
move shell box support by first raising front end, then moving it off of
coolant pipe in left rear corner.

16
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A—TRANSMISSION OIL GAGE H—CROSSMEMBER BRACE
B—GEARSHIFT LEVER J—SHIFTING SHAFT SEALING
C—GEARSHIFT LEVER SWIVEL PLATE
HOUSING
E—WINCH SHIFTING LEVER L—CLUTCH POWER CYLINDER
VENT TUBE LEVER
F—REVERSE GEAR M—CLUTCH POWER CYLINDER
INTERMEDIATE SHIFTING BRACKET
SHAFT BEARING
G—FENDER SUPPORT CROSS- N—ADAPTER
MEMBER O—CLUTCH SELECTOR UNIT

RA PD 323013

Figure 12 — Top and Rear View of Transmission with Sea and
Shell Box Removed

UMIVERSITY OF CALIFORNIA
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ELECTRIC BRAKE CLUTCH BRAKE
DOUBLE AIR BRAKE SERVICE POWER CYLINDER POWER CYLINDER
CHECK VALVE CGE_F;LER TUBE BREATHER HOSE __ BREATHER HOSE

ELECTRIC BRAKE ELECTRIC BRAKE  WINCH EHIFTIHG
POWER CYLINDER CONTROLLER LEVER HOUSING RA PD 323014

Figure 13 — Tubing and Cables Along Right of Driver's Seat Support

AIR BRAKE FRONT
TRANSMISSION OIL EMERGENCY  CONTROL CLUTCH SHIFT AlR
PRESSURE TUBE COUPLER TUBE  BRACKET VALVE HOSE MANIFOLD

CLUTCH SHIFT  CLUTCH POWER  AIR SEPARATOR TO AIR .
VALVE CYLINDER BRACKET  MANIFOLD TUBE RA PD 323015

Figure 14 — Clutch Power Cylinder Bracket Assembly — Installed
19
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FRONT CONTROL
BRACKET

FRA SIDE
CHANNEL

CLUTCH POWER
CYLINDER BRACKET

RA PD 323016

Figure 15 — Removing Clutch Power Cylinder Bracket

h. Remove Propeller Shaft. Refer to TM 9-786.

i. Remove Air Reservoir Tanks, Refer to TM 9-786.

j» Remove Clutch Selector Unit. Refer to TM 9-786.

k. Remove Electric Brake Controller. Refer to TM 9-786.

. Remove Clutch Power Cylinder Bracket Assembly. Remove
clutch shifting valve hose (fig. 14). Remove clutch brake applica-
tion valve to adapter tube (fig. 12). Remove air separator to mani-
fold tube (fig. 14). Remove air brake emergency coupler tubes with
tee (fig. 14). PRemove transmission oil pressure tube (fig. 14). Re-
move air brake service coupler tube (fig. 13). Remove left and right
fuel filter to fuel tank tubes. Remove three cap screws, nuts, and lock
washers attaching front control bracket to clutch power cylinder
bracket (fig. 14). Remove two cap screws and lock washers from
inside left front compartment, permitting forward end of compart-

UNIVERSITY OF CALIFORNIA
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CLUTCH POWER CYLINDER BRACKET
TRANSMISSION CASE COVER  FENDER SUPPORT CROSSMEMBER

- »F
.

il
o '_ _..e_ 4

[ 1 & F
‘ 4 ' o

- Cam
UPPER REVERSE  FIRST AND SECOND THIRD AND FOURTH
GEAR SHIFTING GEAR SHIFTING  GEAR SHIFTING
SHAFT SHAFT SHAFT RA PD 323017

Figure 16 — Removing Transmission Case Cover

ment rear side sheet to be moved aside so that the power cylinder
bracket attaching screws can be reached with a wrench. Remove four
cap screws, nuts, and lock washers attaching power cylinder bracket
to left frame side channel (fig. 12). Remove four cap screws and
lock washers attaching power cylinder bracket to transmission cover
(fig. 14). Remove two pins and cotter pins attaching clutch shifting
lever rod, and remove rod (fig. 11). Disconnect clutch brake power
cylinder hose from adapter on power cylinder bracket (fig. 12). Slide
power cylinder bracket along left frame side channel, and remove
from vehicle (fig. 15).

m. Remove Transmission il Pum'p. Refer to TM 9-786.

n. Remove Transmission Case Cover. Remove six cap screws,
three nuts, and six lock washers attaching crossmember brace (fig. 12)
to rear of transmission cover and to crossmember, and remove brace,
Remove winch shifting lever vent tube (fig. 12). Remove two hoses
attached to tee on winch shifting lever housing (hg. 13). Remove
four nuts and lock washers attaching winch shifting lever housing
(fig. 13) to transmission cover, and lift winch shifting lever housing
and gasket from studs in cover. Remove four cap screws and lock

21



T™ 9-1786B
3

ORDNANCE MAINTENANCE —POWER TRAIN, TRACK, SUSPENSION, AND EQUIP-
MENT FOR 13-TON, HIGH-SPEED TRACTOR M5 (INTERNATIONAL HARVESTER)

GEAR SHIFTING
HOUSING

GEARSHIFT
LEVER
GEAR SHIFTING
GUIDE REVERSE GEAR
. SHIFTING SHAFT
FROMNT HEAD

THIRD AND FOURTH
SPEED GEAR SHIFTING

SHAFT HEAD g
FIRST AND SECOND

SPEED GEAR SHIFTING

STEERING LEVER SHAFT HEAD

SPRING K

RA PD 323018
Figure 17 — Removing Gearshift Lever Swivel Housing Assembly

washers attaching shifting shaft bearing (fig. 12). Remove bearing
and gasket from transmission cover. Remove 13 cap screws and lock
washers attaching transmission cover to transmission housing, and lift
cover from housing (hg. 16). NOTE: Transmission case cover can
be removed without removing clutch power cylinder bracket assemn-
bly, as shown in figure 16.

0. Remove Gear Shifting Lever Swivel Housing Assembly
(fig. 17). Unhook two steering lever springs from anchors. Remove
transmission oil level rod from shifting lever housing. Remove six
cap screws and lock washers attaching shifting lever housing to dif-
ferential housing cover, and lift shifting lever housing assembly from
differential cover. Peel off gasket.

p.- Remove Gear Shifting Heads and Guide. Remove two cap
screws and lock washers attaching shifting shaft sealing plate to rear
of transmission housing, and remove sealing plate and gasket (fig. 12).
Remove two clamping cap screws with lock washers from the two
transmission gear shifting forks (“B” and “G", fig. 2). Remove
clamping cap screw, nut, and lock washer from shifting head (“M",
fig. 2), and remove head from shaft. Repeat operation for removing
heads “N"” and “P” (fig. 2). Push the three shifting shafts into the
transmission until they disengage the differential housing. Turn re-
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REVERSE GEAR REVERSE GEAR
UPPER SHIFTING SHAFT UPPER SHIFTING SHAFT FRONT HEAD

REVERSE GEAR REVERSE GEAR

INTERMEDIATE UPPER SHIFTING SHAFT
SHIFTING SHAFT REAR HEAD RA PD 323019

Figure 18 — Removing Reverse Gear Upper Shifting Shaft Rear Head

verse gear shifting shaft housing (fig. 18). Remove two attaching
cap screws and lock washers, and remove shifting guide.

q- Remove Transmission Assembly. Remove four cap screws
and lock washers attaching transmission countershaft rear bearing
retainer to transmission case, and remove retainer (fig. 12). Install
rear transmission lifting bracket (41-B-1926-755) in place of rear
bearing retainer, and attach with four cap screws and lock washers
(fg. 19). Install front lifting bracket (41-B-1926-750) to top rear
of transmission with four cap screws and lock washers. Attach wire
rope around both lifting brackets, and attach a hoist hook so that
transmission will balance when lifted. Raise hoist hook until wire
ropes are taut. Remove retaining nut, and disconnect speedometer
cable from adapter on left side of transmission. Remove cotter pin
and pin in winch drive shaft coupling, and slide coupling forward on
drive shaft. Remove 7 cap screws, 3 nuts, and 10 lock washers at-
taching transmission case to differential housing. Suspend transmis-
sion with hoist, and move it toward rear of vehicle so that it clears
between frame crossmember and fender support crossmember. When
front wire rope reaches fender support crossmember, block up rear of
transmission on frame, and set front edge of transmission on frame
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LIFTING DEVICE WIRE ROPE

FRONT TRANSMISSION REAR TRANSMISSION

LIFTING BRACKET LIFTING BRACKET
(41.B-1926-7 50) (41-B-1924-755) RA PD 323020

Figure 19 — Removing Transmission with Lifting Brackets

crossmember. Remove wire rope from front lifting bracket. Remove
front lifting bracket by taking out four cap screws and lock washers.
Place a wire rope sling around transmission case, and adjust it so that
transmission will balance (fig. 20). Lift transmission from wvehicle,
with sling around transmission and rear lifting bracket,

6. DISASSEMBLY.

a. Preliminary Instructions. If transmission is to be disassem-
bled while in vehicle, it is first necessary to perform the operations
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FENDER SUPPORT WIRE ROPE
CROSS MEMBER SLING LIFTING DEVICE WIRE ROPE

FRAME CROSSMEMBER

LIFTING BRACKET
(41-8-1926-775)
RA PD 323021

Figure 20 — Lifting Transmission Out of Vehicle with Sling and
Rear Lifting Bracket
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POPPET
POPPET SPRING SPACERS POPPET SPRING REVERSE GEAR SHIFTING

SHAFT POPPET HOLE

THIRD AND FOURTH  FIRST AND SECOND
SPEED GEAR SPEED GEAR
SHIFTING SHAFT SHIFTING SHAFT RA PD 323022

Figure 21 — Removing Shifting Shaft Poppet, S5pring, and Spacer

WINCH GEAR SHIFTING  WINCH GEAR WINCH GEAR SHIFTING
SHAFT STOP PLUG SHIFTING SHAFT SHAFT STOP PLUG \

=
1=

REVERSE GEAR WIHCH GEAR
INTERMEDIATE SHIFTING FORK
SHIFTING SHAFT RA PD 323023

Figure 22 — Transmission Winch Gear Shifting Shaft Partially Removed
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INPUT SHAFT SHIFTING SHAFT

REAR BEARING CAGE SEALING PLATE
’ WINCH DRIVE SHAFT WINCH GEAR SHIFTING

CLUTCH BRAKE BEARING RETAINER SHAFT STGF_PLUG

COUNTERSHAFT e " \._ POPPET SPRING CAP
BEARING RETAINER - -

CLUTCH BRAKE | LOW PRESSURE RELIEF
POWER CYLINDER TRANSMISSION OIL PIPE VALVE FLANGE
RA PD 323024

Figure 23 — Rear of Transmission with Oil Filter and Oil Pump Removed

INPUT SHAFT REAR  INPUT SHAFT
BEARING RETAINER REAR BEARIN

ASSEMBLY

RETAINER
GASKET

INPUT SHAFTY COUNTERSHAFT REAR

BEARING RETAINER

RA PD 323025

Figure 24 — Transmission Input Shaft Rear Bearing Retainer
Assembly Removed
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WINCH DRIVE SHAFT
COUNTERSHAFT REAR BEARING

LOCK NUT REAR BEARING CAGE RETAINER

INPUT SHAFT
REAR BEARING
CAGE

CLUTCH BRAKE
POWER CYLINDER
BRACKET

TRANSMISSION OIL REVERSE SHAFT
PUMP INTAKE REAR BEARING
PIPE PACKING NUT LOCK NUT

Figure 25 — Rear View of Transmission  RA PD 323026

explained in paragraph 5 b to p, inclusive, and then proceed as fol-
lows:

b. Remove Transmission First and Second, Third and Fourth,
Winch Gear, and Reverse Speed Gear Shifting Shafts.

(1) RemovVE FIRST AND SECOND, AND THIRD AND FOURTH SPEED
GEAR SHIFTING SHAFT PoprPETS (fig. 21). Remove poppet spring
spacers from transmission case. When spacers are about screwed out
of case, hold hand over them so that they do not fly out due to poppet
spring pressure. Insert finger into spring holes in poppets, and lift
them out.

(2) REMOVE SHIFTING SHAFTS (fig. 2). Remove cap screw and
lock washer from winch gear shifting fork. Remove cap screw, lock
washer, and nut from reverse gear upper shifting shaft rear head.
Slide first and second, third and fourth, and reverse gear shifting
shafts toward rear of transmission while detaching from shifting head
and forks. If forks or head bind on shafts, spread with a cold chisel.
When removing reverse shaft from rear end of transmission case,
place hand over poppet hole to prevent poppet and spring from flying
out. Remove reverse gear intermediate shifting shaft (fig. 22). Re-
move winch gear stop plugs from transmission case at each end of
winch shifting shaft. Turn shaft to disengage poppet from slots in
shaft, and slide it out toward rear of transmission case, removing fork
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GASKET

PULLER

COUNTERSHAFT
REAR BEARING
CAGE

RA PD 323027

Figure 26 — Removing Transmission Countershaft Rear Bearing
Cage and Bearing

at same time. Hold hand over poppet hole to prevent poppet and
spring from flying out.

¢. Remove Input Shaft Rear Bearing Retainer. Remove cotter
pin and pin attaching clutch brake power cylinder to bracket (fig. 23).
Remove four cap screws and lock washers securing retainer assembly
to input shaft rear bearing cage, and remove retainer assembly and

gasket (fig. 24).

d. Remove Countershaft Rear Bearing Retainer and Case with
Rear Bearing. NOTE: If the transmission is removed from the
vehicle, the rear lifting bracket will have to be removed instead of the
rear bearing retainer. Remove four cap screws and lock washers
securing retainer and cage to case (fig. 24), and remove retainer. Re-
move two cap screws and lock washers from rear bearing lock nut
(fig. 25). With wrench (41-W-3247-170), remove countershaft
rear bearing lock nut. NOTE: Lock nut is removed in same manner
shown for removing winch drive shaft lock nut (fig. 35). Screw four
puller screws (3 NC-2 x 3'2) into rear bearing cage tapped holes
(fig. 26). Turn each screw a small amount at a time to pull bearing
cage evenly so as not to strain cage flanges to breaking point. Rear
bearing is removed with cage. Bearing is a loose fit in cage, and can
readily be removed.
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CONSTANT MESH AND INPUT SHAFT
THIRD SPEED GEAR
SPACER

CONSTANT
MESH
GEAR

COUNTERSHAFT
ASSEMBLY

RA PD 323028

Figure 27 — Removing Transmission Constant Mesh and Third
Speed Gear Spacer

COUNTERSHAFT REAR
BEARING LOCK NUT

ADAPTER
—

REVERSE SHAFT REAR i
BEARING LOCK NUT.“%

B FRONT BEARING
RA PD 323029

SLIDE HAMMER
PULLER

Figure 28 — Removing Countershaft Front Bearing from Transmission
Case, Using Puller (41-P-2957)
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e =— -

COUNTERSHAFT ASSEMBLY RA PD 323030

Figure 29 — Removing Transmission Countershaft Assembly

e. Partly Remove Input Shaft Rear Bearing Cage. Remove
six cap screws and lock washers securing input shaft bearing cage to
transmission case (fig. 24). Two of these cap screws also attach
clutch brake power cylinder bracket (fig. 25). Screw a slide hammer
puller into one of four tapped holes in input shaft rear bearing
cage, and pull cage out of transmission case until cage is flush with

FIRST AND SECOND SPEED GEAR CLUTCH
FRONT FROMNT  FIRST SPEED/ THIRD SPEED GEAR

EEAEIHG BEARING, GEAR

SPACER
COTTER PIN N

- ¥
&
5

——i =z
i T s
--Elt;:c'-:: %‘h;ﬂ, 'b;' S
. : S IS : :
WSS

=== —

e,

&; COUNTERSHAFT
O l SECOND SPEED GEAR
HEEELE’FE'”G CONSTANT MESH GEAR

RA PD 323031

Figure 30 — Removing Front Countershoft Bearing, Using
Puller (41-P-2911)
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GASKET INPUT SHAFT ASSEMBLY

|

o

RA PD 323032
Figure 31 — Removing Input Shaft Assembly, Using Puller (41-P-2957)

inside of case. Constant mesh gear (fig. 27) must be slid toward end
of shaft as cage is being partially removed.

f. Remove Countershaft Assembly. Slide constant mesh gear
against side of transmission case, and lift out two halves of constant

mesh and third speed gear spacer (fig. 27). Pry or pull reverse shaft
(fig. 28) toward rear of transmission case until front bearing drops

( ! LOCK NUT,
CAP SCREWS
: : AND LOCK WASHERS RA PD 323033

Figure 32 — Driving Input Shaft Out of Rear Bearing and Cage
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w

FRONT INPUT
SHAFT BEARING

TRANSMISSION PULLER
INPUT SHAFT

o

—

- - E
e e—
)= T e eee—

B -

R

-[_-ﬂ- |

-

RA PD 323034

Figure 33 — Removing Transmission Front Input Shaft Bearing,
Using Puller (41-P-2905-60)

REAR BEARING LOCK NUT ;‘é‘fﬁ&%&zﬁﬁ&

RA PD 323035

Figure 34 — Transmission Winch Drive Shaft Rear Bearing Cage
After Bearing Retainer Is Removed
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COUNTERSHAFT REAR
BEARING LOCK NUT ~ WRENCH

-x-2 INCH SQUARE STOCK RA PD 323036

Figure 35 — Removing Winch Drive Shaft Rear Bearing Lock Nut,
Using Wrench (41-W-3247-170)

out of its seat in case. Pull or pry countershaft toward rear of trans-
mission case until front bearing is pulled out of its seat in case. Both
countershaft and reverse shaft can be pulled with a slide hammer
puller and adapter (41-P-2957). An adapter must be made with a
tapped hole in the center (to fit the slide hammer puller) and two
slotted mounting screw holes, for attaching to rear bearing lock nuts
of both countershaft and reverse shafts. Pull shafts as shown in fig-
ure 28. Place a strap or light rope around countershaft in front of
first and second speed clutch, and a second strap or rope through holes
in constant mesh gear (fig. 29). Slide the gear toward front of trans-
mission, and lift countershaft assembly out of case. Lift front or
bearing end of shaft out first, and at same time keep tension on rear
strap to hold gears from sliding apart.

g. Disassemble Countershaft. Remove cotter pin and front
bearing lock nut. Pull front bearing from shaft with puller (41-P-
2911) (fig. 30). Slide the gears, spacers, and clutch off shaft. With-

out removing front bearing, slide constant mesh, third and second
speed gears, and gear clutch off shaft.

h. Remove and Disassemble Input Shaft Assembly. Pull shaft
34
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WINCH DRIVE SHAFT
REAR BEARING CAGE

PULLER SCREWS RA PD 323037
Figure 36 — Removing Winch Drive Shaft Rear Bearing Cage

WINCH DRIVE SHAFT UNWIND GEAR

RA PD 323038

Figure 37 — Removing Winch Drive Shaft Unwind Gear
35

UMIVERSITY OF CALIFORNIA



T™ 9-1786B
6
ORDNANCE MAINTENANCE —POWER TRAIN, TRACK, SUSPENSION, AND EQUIP-

MENT FOR 13-TON, HIGH-SPEED TRACTOR M5 (INTERNATIONAL HARVESTER)

WINCH DRIVE SHAFT FRONT BEARING LOCK NUT WINCH DRIVE SHAFT

o A " et _Fl__'-.__ ot
SPANNER WRENCH (41-W- 3336-900)
RA PD 323039
Figure 38 — Removing Transmission Winch Drive Shaft Front

Bearing Lock Nut

assembly all the way out of case with puller, (41-P-2957) (fig. 31).
Loosen two cap screws in input shaft lock nut, and remove lock nut
from input shaft. Place input shaft bearing cage on three blocks, and
drive shaft out of rear bearing (fig. 32). Tap rear bearing out of
cage. Pull front bearing off input shaft with a puller (41-P-2905-60)
(fig. 33).

i. Remove and Disassemble Winch Drive Shaft Assembly.
Remove five cap screws and lock washers securing winch drive shaft
rear bearing retainer and rear bearing cage to transmission case (fig.
23). Remove two cap screws and lock washers from rear bearing
lock nut (fig. 34). With wrench (41-W-3247-170), remove lock nut
from shaft (fig. 35). Insert three puller screws (%-NC-2 x 3) into
rear bearing cage tapped holes (fig. 36), and screw in evenly to re-
move rear bearing cage with bearing from transmission. Slide winch
drive shaft unwind gear off shaft and out of transmission (fig. 37).
Place lock nut on rear end of shaft and, using the adapter made for
pulling the countershaft and reverse shaft nuts, start pulling shaft as
shown in figure 28. Shaft cannot be pulled until front bearing lock
nut is removed. Remove two cap screws with lock washers from
front bearing lock nut. With special wrench (41-W-3336-900) loosen
front bearing lock nut (fig. 38). Unscrew lock nut by turning shaft
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| L OSS 4.

pa— . L] . -

WINCH DRIVE SHAFT ASSEMBLY RA PD 323040
Figure 39 — Removing Transmission Winch Drive Shaft Assembly

while holding wrench. If transmission is in the vehicle, the winch
drive shaft coupling pin must be removed, and the coupling slid ahead
on the shaft. Pull or drive winch drive shaft toward the rear of trans-
mission. If slide hammer puller was used, remove it, and remove rear
bearing lock nut. Move winch drive shaft as far rearward as possible,
then tip front or spline end of shaft down and out of front bearing
bore in transmission case (fig. 39). Lift winch drive shaft assembly

WINMCH DRIVE SHAFT OIL SEAL WINCH DRIVE SHAFT OIL SEAL SLEEVE

L e

¥

F

T, G D
' RA PD 323041

Figure 40 — Winch Drive Shaft Oil S5eal and Sleeve
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/

|
f

T — -

-

SPACER

- |

FRONT
BEARING

UNWIND GEAR

RA PD 323042

Figure 41 — Removing Transmission Winch Drive 5haft Front Bearing

out by lifting front end toward front of transmission. Remove winch
drive shaft oil seal sleeve from oil seal (fig. 40). Remove front bear-
ing from winch drive shaft by grasping unwind gear in both hands,
and pounding spline end of shaft on a hardwood block (fig. 41).

j- Remove and Disassemble Reverse Shaft Assembly. Remove
reverse gear lower shifting shaft poppet spring cap (fig. 23). NOTE:
M ake sure poppet spring does not fly out of hole when cap is removed.
Insert finger in hole and remove poppet. Remove cap screw and lock
washer clamping reverse gear shifting fork to shifting shaft. Slide
reverse shifting shaft toward rear of transmission, and remove shaft
and fork (fig. 42). Pull or drive reverse shaft rear bearing out of its
bore toward rear of transmission. A slide hammer puller can be used
as described in subparagraph f. Remove rear bearing lock nut (fig.
25) from shaft. Pull rear bearing from shaft with a puller (41-P-
2911) (fig. 43). Place a strap or rope around reverse pinion, and
lift reverse shaft assembly out of transmission case (fig. 44). Remove
two cap screws and lock washers from front bearing lock nut, and
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REVERSE GEAR REVERSE GEAR
SHIFTING FOR SHIFTING SHAFT

IDLER GEAR AND
PINION CLUTCH RA PD 323043

Figure 42 — Removing Reverse Gear Shifting Fork

REVERSE SHAFT REAR BEARING

PULLER PLUG RA PD 323044

Figure 43 — Removing Reverse Shaft Rear Bearing, Using
Puller (41-P-2911)
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~ STRAP

e

REVERSE SHAFT ASSEMBLY RA PD 323045

Figure 44 — Removing Reverse Shaft Assembly

remove lock nut. With a puller, remove reverse shaft front bearing
the same way as shown for removing countershaft bearing in figure
30. Slide the gears, pinions, and spacers off shaft (fig. 64).

k. Remove Speedometer Drive Shaft. Remove speedometer
drive cable adapter from speedometer drive shaft bearing sleeve after
loosening adapter coupling nut. Remove two cap screws and lock
washers attaching bearing sleeve to transmission case (fig. 2). Lift
sleeve and drive shaft out of transmission case (hg. 45).

. Remove and Disassemble Output Shaft with Bevel Pinion
Assembly. NOTE: If a new transmission case is to be installed, the
old case must be removed from the differential and final drive housing
before removing the output shaft assembly. After fransmission case
is removed, check the dimension from end of bevel pinion to front
face of case, using tool (41-C-304) (fig. 46 ). If the same bevel pinion
and drive gear are used again, the dimension from the end of bevel
pinion to front face of new transmission case must be the same, Re-
move or add shims to the shim pack until dimension is correct, If
the dimension with the new case is greater, add shims; if it is less,
remove shims. This is necessary to secure the proper bevel pinion
and bevel drive gear tooth contact. Remove third and fourth speed
gear clutch from fourth speed gear (fig. 47). Straighten rear bearing
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BEARING
SLEEVE

SPEEDOMETER
DRIVE SHAFT

RA PD 323046
Figure 45 — Removing Speedometer Drive Shaft

nut lock, and remove nut from end of shaft. Remove rear bearing by
striking against teeth of third speed gear with a soft hammer. Slide
fourth speed gear, third speed gear, and spacers off shaft. Slide sec-
ond speed gear, speedometer worm gear, and first speed gear toward
end of shaft. Remove five cotter pins and nuts from bolts securing
front bearing retainer and cage to transmission case (fig. 48). Insert
three puller screws (% NC-2 x 3%2) in tapped holes in front bearing
cage. Remove bearing cage by screwing in evenly on three puller
screws (fig. 49). Place one strap or rope around shaft next to front
bearing cage, and one strap or rope around rear end of shaft. Lift
output shaft assembly out of transmission case (fig. 50). Be sure to
wire the shim pack together as soon as it is removed, so that there is
no possibility of losing a shim. Slide second speed gear, speedometer
worm, and first speed gear off output shaft. Place bearing cage with
front bearing and output shaft in arbor press (fig. 51), and press
shaft out of bearing. Tap bearing out of cage.

m. Remove Transmission OQil Pump Intake Pipe. Remove
packing nut from rear of transmission case. Working through open-
ing in differential and final drive housing from which transmission oil
screen was removed, remove pipe extension and packing. Slide pipe
to rear of transmission case, then up and out of case (fig. 52). Re-
move rear packing and packing washer from transmission case.

n. Disassemble Transmission Gear Lever Swivel Housing
(fig. 53). Unscrew knob from top of gearshift lever. Loosen clamps

at top and bottom of lever boot. Slide boot off lever. Drive rivet
41
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TRANSMISSION INSIDE
FRONT FACE MICROMETER

STRAIGHTEDGE RA PD 323051

Figure 46 — Checking Distance from End of Bevel Pinion to Face of
Transmission Case, Using Tool (41-C-304)
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Figure 47 — Output Shaft Assembled
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SECOND SPEED  FIRST SPEED FRONT
GEAR GEAR OUTPUT SHAFT BEARING CAGE

! "

SPEEDOMETER WORM FRONT BEARING RETAINER RA PD 323048

Figure 48 — Output Shaft Installation

BEVEL PINION WITH OUTPUT
SHAFT FRONT BEARING CAGE SHIM PACK

VAR

-:*H

. e i i B I..-'E!'-':.H.Il‘a- S ¥
PULLER SCREWS RA PD 323045

Figure 49 — Pulling Transmission Qutput Shaft Front Bearing Cage
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BEVEL PINION
WITH OUTPUT SHAFT ASSEMBLY STRAPS

r*, . E';-I.t-_l - I
- .' " | 4 I.
T ;.-‘I'll':.u--l*'ﬁh :-:HJ?."“-“---H -";
OIL PUMP INTAKE PIPE RA PD 323050

Figure 50 — Removing Output Shaft Assembly

ARBOR PRESS
'.-"'"

OUTPUT
SHAFT

FRONT
BEARING
CAGE

RA PD 323052

Figure 51 — Removing Front Bearing from Transmission Qutput Shaft
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OIL PUMP
INTAKE PIPE

TRANSMISSION I
CASE

RA PD 323053
Figure 52 — Removing Transmission Oil Pump Intake Pipe

out of upper spring stop. Remove upper stop, spring, lower stop, and
swivel housing shield from gearshift lever. Remove expansion plug
and small swivel shaft from gearshift lever housing. Remove gearshift
lever with large swivel shaft from housing.

7. CLEANING, INSPECTION, AND REPAIR,

a. Clean,

(1) Place all parts except transmission case in dry-cleaning sol-

vent, and allow them to remain long enough to loosen old grease and
lubricant, Dry with compressed air.

(2) BEARINGS. After soaking thoroughly, bearings should be
alternately slushed up and down and spun slowly below surface of
dry-cleaning solvent to remove as much of the oil as possible. Blow
out bearings with compressed air, being careful to direct air pressure
across bearings, to remove last trace of old lubricant and to dry, without
spinning bearings.

b. Inspect and Repair.

(1) BEARINGS. Inspect rollers, balls, and races carefully for chips,
cracks, or worn spots to determine fitness of bearings for future use.
Replace worn or damaged bearings with new ones. Bearings that are
to be used again must be dipped in engine oil and wrapped or covered
until ready for use. The lubricant prevents rusting, and also prevents
scoring during initial period of operation before transmission oil has
been able to penetrate. CAUTION: Keep bearings free of dust and
dirt after they have been cleaned and lubricated.
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Figure 53 — Transmission Gear Shift Lever Swivel Housing Components
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WINCH DRIVE SHAFT OIL SEAL

i, __..:n..r "

OIL SEAL REPLACER (41-R-2392-885)

HANDLE (41-H-1395-988) RA PD 323055
Figure 54 — Installing Winch Drive Shaft Qil Seal

INPUT SHAFTHH
REAR BEARING \
RETAINER

o

INPUT SHAFT OIL
SEAL REPLACER .
(41-R-2392-885)
AND HANDLE
(41-H-1395-988)

RA 323056
Figure 55 — Installing Input Shaft Qil Seal
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PACKING

PACKING | PACKING
NUT WASHER

Figure 56 — Transmission Qil Pump Intake Pipe Components

RA PD 323057

(2) OiL SEaLs. Two spring-loaded, leather-type oil seals are used.
The input shaft oil seal is located in the input shaft rear bearing retainer,
and the winch drive shaft oil seal is located in the right front side of the
transmission case. Inspect these seals carefully at disassembly for
evidence of failure. Replace damaged seals with new ones to prevent
possible failure of bearings and gears. Before installing oil seals, soak
them in neat’s-foot oil or warm engine oil, until the leather lips are soft
and pliable. This assures an efficient leakproof seal, and assists in-
stallation. Using input shaft oil seal replacer (41-R-2392-885), install
oil seal in input shaft rear bearing retainer (fig. 54) with felt washer
end of seal toward outside of retainer (seal can also be installed from
inside of case). Install winch drive shaft oil seal in front side of
transmission case (fig. 55) with felt washer in seal toward outside
of case. NOTE: Handle (41-H-1395-988) is used with replacer
(41-R-2392-885).

(3) GaskEeTs. It is advisable to replace all gaskets with new ones
when assembling transmission.

(4) TransmissiON CASE. Thoroughly clean case with dry-clean-
ing solvent, Inspect case for cracks, and all machined surfaces for
burs. Remove burs with a file.

(5) GEARS. Check all gear teeth for chips, nicks, and wear. This
includes all transmission gear teeth, teeth in gear clutches, and teeth on
shafts. If gear teeth show wear, the affected part must be replaced.
Check splines and bushings in gears for wear. If splines are worn,
indicating that part was loose on shaft, both gear and shaft must be
replaced. Replace worn bushings, and machine to size. The manu-
facturing tolerances of bushings in gears are as follows: Countershaft,
first speed gear, winch wind gear, and winch drive unwind gear bushings
are 2.2515 to 2.2525 inches inside diameter. Countershaft second speed
gear, output shaft third speed gear, and reverse idler pinion bushings
are 3.1265 to 3.1275 inches inside diameter,

(6) SHAFTS AND SPACER. Inspect oil holes in shafts to see that
they are clean, and allow free passage of lubricant to gear bushings.
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ARBOR PRESS

BEAVEL PINION WITH
OUTPUT SHAFT

FRONT BEARING AND CAGE

RA Fﬂ 323058
Figure 57 — Pressing Output Shaft Into Front Bearing

Check surfaces on which gears rotate for wear, Manufacturing diameter
tolerance of shafts and sleeves on which the transmission gears with
bushings rotate, are as follows: Winch drive shaft wind and unwind
gears, and countershaft first speed gear bearing surfaces are 2.2465 to
2.2475 inches outside diameter. Countershaft second speed gear and
reverse idler gear spacer bearing surfaces are 3.1215 to 4.1225 inches
outside diameter. Worn shafts must be replaced. Check to see that
inner races of ball bearings have not been turning on shaft. Check
threads in bearing lock nuts and threads on ends of shafts.

(7) SHIFTING FOrRKS AND HEADS. Inspect forks for wear, and re-
replace if worn. Inspect shifting shaft heads, and replace if worn.

(8) BEARING CAGES AND RETAINERS. Inspect cages for cracks and
burs. Remove burs with a file, and replace cracked cages and retainers.
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BEARING REPLACER (41-R-2383-785) RA PD 323060

Figure 59 — Installing Output Shaft Rear Bearing

(9) OiIL PRESSURE RELIEF VALVE SPRING. Inspect spring for com-
pression. It must test 16 to 18 pounds when compressed to 1294,
inches.

(10) InsPECT GEAR LEVER SwIVEL HousING AsSSEMBLY. For a
preliminary inspection, remove the lever boot, and inspect parts for
wear and looseness. Disassemble (par. 5 o) and replace defective
parts. Inspect general condition of lever boot and clamp. Replace

boot if it leaks, or will not make a tight dust seal between housing and
gear shifting lever,

8. ASSEMBLY.

a. Assemble Gear Lever Swivel Housing (fig. 53). Insert gear-
shift lever with large swivel shaft into position in housing. Insert small
swivel shaft into housing and through large swivel shaft, and install
- expansion plug. Place swivel housing shield, lower spring stop, spring,
and upper spring stop on gearshift lever. Install rivet in upper spring
stop. Place boot with clamps in place on lever and housing, and
tighten clamps. Screw knob onto top of lever.

b. Install Oil Pump Intake Pipe. Slide pipe through hole in
rear of transmission case (fig. 52). Install packing washer and pack-
ing on pipe. Install packing nut, but do not tighten. Slide pipe through
hole in front of case, and install packing and pipe extension (fig. 56).
Tighten extension nut at front of case, and packing nut at rear of case.
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Figure 60 — Tightening Output Shaft Rear Bearing Nut

¢. Assemble and Install Output Shaft.

(1) Press front bearing into cage. Press output shaft into bearing
(fig. 57). Be sure shoulder in back of pinion is tight against inner race
of bearing. Slide front bearing retainer first speed gear, speedometer
worm, and second speed gear onto shaft (fig. 58). NOTE: Long hub of
second speed gear must be toward threaded end of shaft. Place one
strap or rope around shaft in front of first speed gear, and another strap
or rope around rear end of shaft; lower shaft into transmission case

(fig. 50).

(2) Line up bearing cage with bolt holes, and start bearing cage
into transmission case. Insert four bearing cage attaching bolts through
the transmission oil screen hole in front of differential and final drive
housing. One bolt cannot be removed or installed unless the differen-
tial assembly_is removed. Slip shim pack around bearing cage and
onto bolts so that opening is toward left side of case. NOTE: If the
same matched output shaft with bevel pimion and bevel drive gear set,
and the same transmission case and differential and final drive housing
are used again, install same thickness of shims as were removed. If
a new fransmission case is installed, refer to paragraph 5 a.

(3) If a new matched bevel pinion and bevel drive gear set is to be
installed, compare the numbers following the letter “C” on front face
of old and new pinions. All bevel pinions and bevel drive gears are
run in a gear-testing machine at the factory to determine the proper
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setting of bevel drive gear in relation to pinion in order to have the
best tooth contact. After this setting is found, the front face of the
bevel pinion is marked with a letter “C” and a plus ( + ) or minus ( =)
number. The number indicates the distance in thousandths of an inch
that the bevel pinion is set toward ( + ) or away from ( — ) the bevel
drive gear, as compared to a set dimension. If there is a difference of
more than 2, it will be necessary to add or remove shims to provide the
correct setting between bevel pinion and bevel drive gear. For ex-
ample: If the pinion removed is marked “C + 2", and the pinion to be
installed is marked “C — 3", this indicates that there i1s a difference of
0.005 inch. It will be necessary to install the new pinion 0.005 inch
farther away from the gear by increasing the shim pack thickness 0.005
inch.

(4) Strike end of shaft to drive bearing cage against inside of case.
Install bearing retainer on bolts. Install and securely tighten five nuts
on bolts attaching bearing retainer and cage to case (fig. 48). Before
proceeding with assembling the transmission, install a new bevel drive
gear in the differential, and adjust correct backlash between bevel
pinion and drive gear (par. 16 d). Also preload differential bearings
at the same time, Check tooth contact (subpar.d). Install five cotter
pins in bolts,

(5) Coat third speed gear bearing surface and fourth speed gear
bearing surface with engine oil. Install third speed gear and fourth
speed gear. Slide second and third speed gear spacer, and third and
fourth speed gear assembly onto shaft. Install rear bearing spacer.
Using bearing driver (41-R-2383-785), drive rear roller bearing onto
shaft (fg. 59). Install nut lock and rear bearing nut. Securely tighten
nut (fig. 60), and bend washer over one hexagon face of nut to lock it.
Install third and fourth speed clutch. NOTE: Two of the three gear
clutches used in the transmission are identical. The third and fourth
speed gear clutch has teeth the full width of the clutch, whereas the
first and second speed gear clutch and the winch gear clutch have a
groove cut in the teeth.

d. Bevel Pinion and Bevel Drive Gear Adjustment. If the cor-
rect thickness of shims is used between the bevel pinion front bearing
cage and the transmission case, and if the two gears are adjusted to the
correct backlash, there will be proper tooth contact between the teeth
of the bevel pinion and the bevel gear. Proper tooth contact distributes
the load over a considerable area of the teeth, keeps gearing pressure
low, and minimizes wear. If contact is not correct, the load will be
concentrated on small areas of the teeth, and breakage, chipping, or
undue wear will result. Check tooth contact as follows: Paint bevel
drive gear teeth with light coating of prussian blue in oil. This will
show up tooth contacts. Turn the output shaft with bevel pinion,
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RA PD 323062
Figure 62 — Transmission Input Shaft Disassembled

and if possible apply a load to the bevel 'drive gear. One way of doing
this is by fastening two sections of brake lining on two boards, then
using the boards as a pry to apply the brake lining to the steering
brake drums. Observe the tooth bearing contact on the bevel drive
gear. Following is an explanation of the various tooth markings:

(1) Condition A (fig. 61) shows a bearing on the bevel drive gear
which is considered satisfactory. The area of contact starts close to
the toe or inside end, and extends out toward the heel or outside end
on the drive side of the teeth. If only a little load is applied when

turning gears, the tooth contact area is small and weil toward the toe
of the teeth.

(2) Condition B (fig. 61) shows a high narrow contact on the gear
teeth which is not desirable. If gears are operated with an adjustment
of this kind, galling, noise, and a rolling over of the top edges of the
teeth will result. To obtain a correct contact, move the pinion toward

the gear by removing shims, and correct the backlash by moving the
gear away from the pinion.

(3) Condition C (fig. 61) shows a low narrow contact on the gear
teeth. If gears are operated with an adjustment of this kind, galling,
noise, and grooving of the teeth will result. To obtain a correct con-
tact, move the pinion away from the gear by installing shims, and cor-
rect the backlash by moving the gear toward the pinion.

(4) Condition D (fig. 61) shows a short contact on the toe of the
gear teeth. If gears are operated with this adjustment, the teeth will
chip at the edges, and there will be excessive wear, due to the small

contact area. To obtain correct contact, move the gear away from the

pinion, and correct the backlash by moving the pinion toward the gear
by removing shims,

(5) Condition E (fig. 61) shows a short contact on the heel of the
gear teeth. If gears are operated with this adjustment, chipping, exces-
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THICKNESS GAGE FOURTH SPEED GEAR

D A

INPUT SHAFT SECOND AND THIRD SPEED GEAR SPACER
RA PD 323063
Figure 63 — Checking Clearance Between Fourth Speed Gear and

Input Shaft with a Thickness Gage

sive wear, and noise will result. To obtain a correct contact, move the
gear toward the pinion, and correct the backlash by moving the pinion
away from the gear by installing shims.

e. Assemble Input Shaft (fig. 62). Press or drive front bearing
onto input shaft. Tap input shaft and bearing into bearing cage. Slide
bearing spacer onto shaft with long hub of spacer toward splined end
of shaft. Press or drive rear bearing onto shaft and into bearing cage.
Install bearing lock nut, tighten securely, and install two cap screws and
lock washers in nut. Install rear bearing retainer and a new gasket on
input shaft assembly, and secure with four cap screws and lock washers.

f. Install Input Shaft Assembly to Check Clearance Between
Fourth Speed Gear and Front End of Inpuat Shaft. Shellac a new
gasket on bearing cage, and install input shaft assembly in transmission
case. Secure with five cap screws and lock washers. With a thickness
gage, check clearance between fourth speed gear and front end of input
shaft (fig. 63). Thisclearance must be 144 (0.0625) inch plus or minus
154 (0.0156) inch. If clearance does not come within this tolerance,
input shaft assembly and third and fourth speed assembly must be
removed, and second and third speed gear spacer replaced with one of
correct thickness, to provide proper clearance, Five spacers are avail-
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=1 9
BEARING REPLACER
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IDLER GEAR AND . ;
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|

f
IDLER GEAR

REVERSE SHAFT

BLOCK

RA PD 323065
Figure 65 — Installing Reverse Shaft Front Bearing

able, varying 44 inch in thickness from 2354 to 2%g4 inch. After correct
clearance has been secured, remove five cap screws securing input
shaft bearing cage to transmission, and pull cage out until it is flush

with inside of case.

g- Install Speedometer Drive Shaft. Insert shaft through hole
in left side of transmission case (fig. 45), and into bearing in bottom of
case, Attach drive shaft bearing sleeve to case with two cap screws
and lock washers (fig. 2).

h. Assemble Reverse Shaft (fig. 64). Slide reverse idler gear
onto shaft with long hub toward shoulder on shaft. Slide reverse

LINI -.-EH'-.IT'.: OF CALIFORNIA
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REVERSE SHAFT REAR BEARING

BEARING REPLACER
(41.R-2383-785)

REVERSE ‘SHAFT RA PD 323066

Figure 66 — Installing Reverse Shaft Rear Bearing

idler pinion spacer onto shaft, and coat with engine oil. Install re-
verse idler gear and pinion clutch onto pinion, and slide pinion onto
spacer. Install front bearing spacer on shaft and with bearing replacer
(41-R-2383-785), drive on front bearing (fig. 65). Install front bear-
ing lock nut on end of reverse shaft, and tighten securely. Install
two cap screws and lock washers in lock nut.

i. Install Reverse Shaft Assembly. Hitch a strap or rope around
reverse pinion, and lower shaft assembly into transmission case (fig.
44). Slide rear end of shaft through bearing bore in rear of trans-
mission, and place hardwood block between front end of shaft and
transmission case. With bearing replacer (41-R-2383-785), drive
rear bearing onto end of shaft (fig. 66). Install and securely tighten
rear bearing lock nut. Install two cap screws and lock washers in
lock nut. Remove wood block and drive reverse shaft assembly
toward front of transmission case until front bearing just starts into
case., NOTE: Do not drive front bearing all the way into case, as
it would have to be removed again to install countershaft.

j- Install Reverse Gear Shifting Fork and Shaft (fig. 42). Place
shifting fork in position on reverse idler gear and pinion clutch. Slide
shifter shaft through hole in boss on transmission case, through shift-
ing fork, and into hole in front of case. Install cap screw and lock

washer in fork, clamping fork to shaft. Install poppet, poppet spring,
and cap in hole in right side of transmission case (fig. 23).

k. Install Winch Drive Shaft. Slide wind gear with gear clutch
onto splined end of shaft (fig. 67). Coat shaft surface on which gear
rotates, with engine oil. Slide wind gear spacer washer and gear
spacer onto shaft. Press or drive front bearing onto shaft. Lift winch
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Figure 67 — Transmission Winch Drive Shaft Disassembled
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RA PD 323068

Figure 68 — Installing Winch Drive Shaft Rear Bearing and
Bearing Cage

drive shaft into transmission case’(fig. 39). Insert rear end of shaft
through rear bearing cage bore in transmission case. Move splined
end of shaft under front bearing bore in case, and lift end of shaft
into bore. Install winch drive shaft oil seal sleeve in oil seal (fig. 40).
Slide splined end of shaft sleeve, place front bearing lock nut on
shaft, and drive front bearing into transmission case. Using special
wrench (41-W-3336-900), securely tighten lock nut (fig. 38), and
install two cap screws and lock washers in lock nut. Coat unwind
gear bearing surface of winch drive shaft with engine oil. Install
unwind gear on shaft through opening in rear of transmission (fig. 37).
Place rear bearing spacer on shaft. Insert rear bearing in bearing
cage and, using bearing replacer (41-R-2383-785), drive bearing onto
shaft (fig. 68) and cage into transmission case. Use a new gasket
between cage and case. Install and securely tighten lock nut. In-
stall two cap screws and lock washers in lock nut (fig. 34). Attach
new gasket and rear bearing retainer to case with five cap screws and
lock washers (fig. 25).

l. Assemble and Install Countershaft. Coat first speed gear
bearing surface of countershaft with engine oil. Slide first speed gear
and front bearing spacer onto shaft (fg. 69). Use bearing replacer
(41-R-2383-785) to drive front bearing onto countershaft (fig. 70).
Install and securely tighten front bearing retainer nut. Lock the nut
to shaft with cotter pin. Coat second speed gear bearing surface of
shaft with engine oil. Install gear clutch, second speed gear, third
speed gear, and constant mesh gear on countershaft. Hitch a strap
or rope around second speed clutch gear, and insert another strap or
rope through two holes in constant mesh gear. Grasp two straps, and
lift countershaft assembly into transmission case (fig. 29). Push
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Figure 69 — Transmission Countershaft Disassembled
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COUNTERSHAFT
REAR BEARING CAGE

BEARING REPLACER

(41-R-23B3-785) RA PD 323070

Figure 70 — Installing Countershaft Rear Bearing and Bearing Cage

constant mesh gear against inside of transmission case. Install two
halves of constant mesh gear spacer on shaft (fig. 27). Drive reverse
shaft assembly all the way into front of case. Place countershaft
rear bearing spacer on shaft. Insert rear bearing into bearing cage.
Place a new gasket on cage and, using bearing replacer (41-R-2383-
785), drive bearing onto shaft and cage into case. Install and
securely tighten rear bearing lock nut, using wrench (41-W-3247-
170). Install two cap screws and lock washers in lock nut (fig. 25).
Attach rear bearing retainer and gasket to transmission case with
four cap screws and lock washers (fig. 24). Drive input shaft assem-
bly tight against case, and secure with five cap screws and lock
washers.

m. Install Winch Gear Shifting Shaft and Fork. Install winch
gear shifting shaft poppet spring and poppet in hole (fig. 22). Hold-
ing poppet down, install shaft from rear of transmission. Place shift-
ing fork in position on gear clutch, and push shaft through fork into
front of transmission (fig. 22). Install cap screw, lock washer, and
nut in fork. Place sealing compound on threads of two winch gear
shifting shaft stop plugs, and install plugs in transmission case at
each end of shifting shaft.

n. Insert First and Second, Third and Fourth, and Reverse
Gear Shifting Shafts. Place third and fourth, and first and second
speed, shifting forks in position on gear clutches (fig. 2). Install
first and second, and third and fourth speed, gear shifting shafts
through front of transmission case, through shifting forks, and through
rear of case. Install reverse gear intermediate shifting shaft in bear-
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Figure 71 — Transmission Qil Pressure Relief YValve Components

RA PD 32307

ing at bottom of transmission case (fig. 22). Both ends of shaft are
the same. Install lightweight poppet spring and poppet in reverse
gear shifting shaft poppet hole (fig. 21). Push down on poppet to
compress poppet spring, and slide reverse gear ghifting shaft over
poppet. Slide upper shifting shaft rear head onto shaft. Push shaft
through to rear of transmission case. Install third and fourth, and
first and mund‘speed, gear shifting shaft poppets, poppet springs, and

spacers (fig. 21).
9. INSTALLATION.

a. Preliminary Instructions. The transmission can be installed
completely assembled if the output shaft (with bevel pinion and shim
pack thickness) has not been changed. If, however, the shim pack
thickness has been changed because of replacing either or both the
transmission case and the output shaft with bevel pinion, install only
the transmission case and output shaft with bevel pinion. This is to
permit adjustment of the bevel pinion and drive gear, and preload
differential bearings (par. 16 e).

b. Install Transmission Assembly. Shellac new gasket on rear
face of differential and final drive housing. Remove four cap screws
and lock washers attaching countershaft rear bearing retainer to trans-
mission case. Install rear transmission lifting bracket (41-B-1926-
755) in place of countershaft rear bearing retainer, using same four
cap screws (fig. 20). Place a wire rope sling around front of trans-
mission case, and another sling around lifting bracket. Attach slings
to hoist hook. Suspend transmission in center portion of vehicle in
front of clutch housing, then move front end of transmission between
fender support crossmember and frame crossmember, Block trans-
mission on crossmember and frame side channels. Remove sling, and
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install front transmission lifting bracket (41-B-1926-750) on top of
transmission with four cap screws. Attach lifting brackets to hoist
hook with wire rope slings (fig. 19) so that transmission will balance
when lifted. With hoist, move transmission into place against differ-
ential and final drive housing. Attach transmission case to housing
with three nuts and lock washers on studs, and seven cap screws and
lock washers. Remove slings and two lifting brackets from transmis-
sion case. Install countershaft rear bearing retainer and gasket to
transmission case with four cap screws and lock washers. Connect
speedometer cable to adapter at left side of case. Slide winch drive
shaft coupling onto transmission splined skaft, and install pin and
cotter pin. Shellac new gaskets on both sides of oil pressure relief
valve flange. Install oil pressure relief valve spring, valve, and flange
in transmission case (fig. 71). Attach oil cooler pipe with tee and
oil pressure relief valve flange to transmission case with two cap screws
and lock washers. Install transmission o1l temperature indicator bulb
in oil cooler pipe tee, and attach with retaining nut.

c. Imstall Gear Shifting Heads and Guide (fig. 2). Install shift-
ing guide in differential case, attaching it with two cap screws
and lock washers. Push three shifting shafts forward through differ-
ential case, and install three shifting shaft heads, clamping them onto
shafts with three cap screws and lock washers. Install reverse shifting
shaft rear head with slot engaged with reverse gear intermediate
shifting shaft (fig. 18), and clamp head to shaft with cap screw, nut,
and lock washer. Clamp shifting forks on two other shifting shafts
with two cap screws and lock washers. Shellac gasket to sealing plate,
and attach sealing plate to rear of transmission case (fig. 12).

d. Install Gear Shifting Lever Swivel Housing (fig. 17). Shellac
new gasket to housing, and install housing to differential cover, by
placing bottom of gearshift lever into guide. Attach housing to differ-
ential cover with six cap screws and lock washers. Hook two steering
lever springs to anchors. Install transmission oil level rod in housing.

e. Install Transmission Case Cover. Shellac new gasket to
transmission case cover. Attach cover to transmission with 13 cap
screws and lock washers. Shellac new gasket to reverse gear inter-
mediate shifting shaft bearing, and install bearing on shaft and cover.
Attach bearing to cover with four cap screws and lock washers.
Shellac new gasket to winch shifting lever housing, insert lever into
slot of winch gear shifting fork, and install housing on studs in trans-
mission cover. Attach housing with four nuts and lock washers. In-
stall two hoses to winch shifting lever housing tee, attaching them
with hose clamps. Connect vent tube to tee on rear of winch shift-
ing lever housing. Install crossmember brace between transmission
case cover and fender suppart crossmember (fig. 12), attaching brace
with six cap screws, three nuts, and six lock washers.
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f. Install Clutch Power Cylinder Bracket. Install clutch power
cylinder bracket (fig. 15) on left frame side channel, and attach
bracket to frame with four cap screws, nuts, and lock washers. Attach
upper part of the bracket to transmission case cover (fig. 14) with
four cap screws and lock washers. Attach clutch shifting lever rod to
clutch shifting lever and power cylinder lever (fg. 12) with two pins
and cotter pins. Connect clutch brake power cylinder hose to adapter
(fg. 12) on rear of bracket. Attach compartment rear side sheet
inside left front compartment with two cap screws and lock washers.
Install front control bracket on power cylinder bracket, and attach
with three cap screws, nuts, and lock washers. Install the tubes run-
ning from left and right fuel filters and fuel tanks (fig. 11), and
attach at fuel tank outlet elbows. Install air brake service coupler tube
(fig. 13). Install transmission o1l pressure tube (fig. 14). Install
air brake emergency coupler tube (fig. 14). Connect the air sepa-
rator to air manifold tube at afr manifold. Install clutch shifting
valve hose.

g. Install Electric Brake Controller. Refer to TM 9-786.
h. Install Cluteh Selector Unit. Refer to TM 9-786.

i. Install Air Reservoir Tanks. Refer to TM 9-786.

j- Install Propeller Shaft. Refer to TM 9-786.

k. Install Shell Box Support (fig. 11). Place shell box support
in position on frame side channels, and attach with eight cap screws
and lock washers. Install gear reduction oil filler tube to hose on
clutch housing nipple, and attach filler tube to shell box support with
two cap screws and lock washers. Tighten hose clamp. Connect air
tank drain control rod to cross lever with pin and cotter pin. Con-
nect transmission oil filter control rod to ratchet handle with cotter
pin. Place tachometer cable and engine heat indicator cable in two
clips on shell box support. Install right cable harness in three clips,
and left cable harness in five clips on shell box support. Connect right
and left fuel gage cables to terminals on fuel tanks. Shellac new gas-
ket to left coolant elbow. Slip hose on elbow, and two clamps on
hose., Attach elbow to left side of clutch housing with two cap screws
and lock washers. Connect hose to elbow and cooclant pipes, and
secure with two hose clamps.

l. Install Shell Box. Refer to TM 9-786.
m. Install Driver's Seat. Refer to TM 9-786.

n. Install Transmission and Differential il Sereen. Refer to
TM 9-786.

o. Fill Transmisgion and Differential With Lubricating Oil.
Transmission and differential capacity is 12 U. S, gallons.
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p- Install Center Bottom Plates, Front and Center. NOTE:
Test transmission (par 10) before installing bottom plates. This
permits a better visual inspection for leaks. Install center bottom
plate, center, attaching with 18 cap screws and lock washers. Install
front center bottom plate, attaching with 18 cap screws and lock
washers.

10. TEST.

a. Before starting the vehicle, make sure that the transmission
has been filled with oil, and the engine cooling system with coolant.
Make a thorough inspection of wvehicle to see that everything is in
readiness for starting. Start the vehicle, and give the transmission a
road test. Watch to see that the transmission oil pressure gage regis-
ters pressure, and that oil temperature gage registers in the white
band. Try transmission in all four forward speeds and in reverse, and
listen for unusual gear noise. Stop the vehicle, and inspect trans-
mission for oil leaks. Inspect for coolant leaks around clutch reduc-
tion unit inlet and outlet elbows.

Section Il

DIFFERENTIAL
Paragraph
Description, operation, and data ... ... .. . UTUUUTTUURTRO |
Removal 12
L e Nl A T P S e A T 13
Cleaning, inspection, and repair or rebuilding ... ... ... 14
AssemiblY oo ; T A R ol 15
Installation ... ... . T — . R .

11. DESCRIPTION, OPERATION, AND DATA.

a. The differential is a unit assembly located in the center com-
partment of the same housing that carries the final drives (fig. 72).
This housing, known as the differential and final drive housing, is
bolted and doweled to the two main frame side channels at the front
end of the vehicle. The differential 1s mounted on two tapered roller
bearings. The bearing cages are adjustable, to provide a means of
preloading the two differential tapered roller bearings, and a means
of adjusting the backlash between the bevel pinion and bevel drive
gear.

bh. The differential consists of pinions and gears which function
in the same way, with simple modifications, as an automobile differ-
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A—LEFT STEERING BRAKE G—TRANSMISSION SHIFTING

B—BEVEL DRIVE GEAR GUIDE

f,:f,.';'fﬂﬁ:“‘”“ BRORE H—THIRD AND FOURTH SPEED

E—ROLLER BEARING GEAR SHIFTING SHAFT
ADJUSTING LOCKS HEAD

F*gﬁ‘;'ﬁ‘fﬁ%%;fﬂu';:g‘m J—BEVEL PINION WITH SHAFT
HEAD K—BEARING CAGE paA Pp 323072

Figure 72 — Top View of Differential Installed

ential. It provides a means by which one drive shaft can travel faster
than the other shaft when turning.

c. The steering and braking action is accomplished by two brake
drum rim and gear assemblies. These mesh with external pinions on
extended shafts of the internal pinions on each side of the differential.
Brake bands, controlled by suitable linkage connected to the steering
brake levers, contract on the brake drum rims. Slowing up one brake
rim, which causes one track to travel faster than the other, turns the
vehicle.

d. The differential performs the following functions:

(1) It changes the direction of power transmitted from the trans-
mission to the final drive by 90 degrees, or from a crosswise to a for-
ward rotation. This is accomplished by the spiral bevel drive gear
which engages with the transmission output shaft spiral bevel pinions.
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Figure 73 — Differential as Viewed from Front of Vehicle (Schematic)
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By the same means a fixed reduction in gear ratio between the engine
and the driving sprockets is caused. NOTE: Another fixed reduction
is provided by the final drive gears.

(2) The differential provides a means of steering and stopping
the vehicle through contact of the brake drum rims with the brake
bands.

(3) The differential compensates for irregularities in terrain and
delivers power to both tracks at all times,

e. Operation (fig. 73).

(1) The differential is contained within a compensating case and
two covers. This case and cover assembly contains six internal
pinions on shafts which connect with six external pinions on the outer
ends, three on each side of the compensating case covers. The
internal pinions engage with two compensating gears which are
splined to the final drive pinion shaft. The external pinions engage
with gears on each of the steering brake drum flanges. The steering
brake drum gears are a part of their steering drums, but have no
connection with any power shaft. The bevel gear is splined and
bolted to one of the compensating case covers. When the vehicle
moves straight ahead the whole differential assembly, driven by the
bevel gear, rotates as a unit; the pinions and gears within the differ-
ential do not turn in their bearings. The compensating gears on the
final drive pinion shafts both turn at the same speed, resulting in the
tracks moving at equal speeds, The steering brake drum gears turn
as a unit with the differential.

(2) To turn the vehicle, one steering brake band is applied on
one brake drum by pulling back one steering lever. This tends to
stop the brake drum rim, depending on the pull exerted on the steer-
ing lever. For example, if the right brake drum rim is held stationary,
the right external and internal pinions turn with their shafts in the
same direction as the spiral bevel gear is turning. The left pinions
are thereby driven in the opposite direction. Because the right ex-
ternal pinions are rotating around the right steering drum rim gear
while turming in the same direction, the right compensating gear is
turning slower. The left internal pinions are rotating opposite to the
rotation of the bevel gear, thus causing the left compensating gear to
rotate as much faster as the right compensating gear has been re-
tarded. Consequently, the right track has been slowed down and the
left track speeded up, causing the vehicle to turn to the right, A turn
to the left 15 made by braking the left steering brake drum rim.
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f. Data.

Serial number . .. . .. ... F101 and up

Serial number location ... ... ... ...... On front side of differential and
final drive housing on each final
drive gear compartment

Differential and final drive

housing, material . T Cast steel
Differential gearing, type . ... ............ Spur
Differential ratio ... ... ......... ... 1.844 to 1
Drive gearing, type ... ... ... ... Spiral bevel
Drive gearing, ratio . ... ... .. .26 to 1
Parking brakes application . . ... . Buttons on steering levers
Brakes, type of application ... ...... Mechanical, with levers
Steering brake drum rims:

Material R ...... Cast iron

Number used ...........c.ccooivviieiiniiees 2

Size ... ... 15 1n, dia. x 3%% in.
Brake linings:

Number per brake band .. ... 3

R B o e et SR LT [, s | ;7

Type ........... vo........... Thermoid type BX-9

12. REMOVAL.

a. Preliminary Instructions. The differential can be removed
from the vehicle while the differential and final drive housing is either
in the vehicle or out of the wvehicle. If the housing is out of the
vehicle, it is not necessary to remove the sheet metal parts as de-
scribed in subparagraphs b through p. Removal of the differential,
final drives, and transmission as an assembly is described in TM 9-786.

b. Disconnect Tracks, and Remove Sprockets, Hubs, Left Side
Seat, and Steering Brake Bands. Refer to TM 9-786. Also remove
final drive components as described in paragraph 22 of this manual.
It i1s not necessary to remove the final drive shaft inner and outer
bearings or the outer bearing retainer.

¢. Remove Left Side Seat Bottom. Remove 30 cap screws and
lock washers, and 27 nuts securing seat bottom to left side rail and
to left side sheet (fig. 74).

d. Remove Left Front Platform Door Support. Remove 11 cap
screws and lock washers, and two nuts securing support.

e. Remove Left Front Door. Remove five nuts and lock washers
securing door to cowl and driver's seat support.
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DRIVER'S SEAT

LEFT FRONT
COMPARTMENT

LEFT SIDE RAIL

FEMDER SIDE SHEET

RA PD 323074

~ Figure 74 — Removing Left Front Compartment

f. Remove Driver’s Seat Left Support. Remove two screws and
lock washers attaching air manifold to support. Remove cap screw,
lock washer, and nut securing air hose and air tube leading to air
manifold. Remove cap screws, lock washers, and nuts securing
driver’s seat to support, cowl to support, and support to left side sheet.

g- Remove Clutch Pedal Bracket. Take out cap screws securing
winch cable guard to front cowl support, and to front enclosure sheet,
Remove nut and cotter pin from clutch pedal shaft. Remove shaft,
and push clutch pedals up and clear of bracket. Take out four cap
screws and lock washers securing clutch pedal bracket to front of
differential and final drive housing.

h. Loosen Front Fender Left Support (fig. 74). Remove four
cap screws and lock washers securing left fender side sheet to final
drive housing, Pry fender side sheet away from housing, and place
a 2-inch block between sheet and housing.

i. Remove Left Front Compartment (figs. 74 and 75). Remove
two cap screws and lock washers securing left front compartment to
fender side sheet. Lift out left front compartment.

j» Remove Left Steering Brake Shaft Bearing Support (fig. 76).
Remove cap screw, nut, and lock washer clamping left steering brake
shaft lever to brake shaft. Drive lever from shaft, and remove felt
washer. Remove key from shaft, and pull shaft from bearing sup-
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AlR MANIFOLD

sewlcs
CLUTCH -
PEDAL | > A

ROLLER BEARING
SUPPORT RING FASTENING

SCREWS
FRONT FEN DEE
LEFT SUPPORT fy /

LEFT SIDE SHEET

LEFT SIDE RAIL /

RA PD 323075

Figure 75 — Left Front Compartment Removed
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‘ STEERING BRAKE STEERING BRAKE
SHAFT LEVER SHAFT

FELT WASHER
BEARING SUPPORT

fﬂi'*

WOODR L.IFF
KEY

-
RA PD 323076
Figure 76 — Removing Steering Brake Shaft

REVERSE GEAR INTERMEDIATE REVERSE GEAR UPPER
SHIFTING SHAFT SHIFTING SHAFT REAR

HEAD

/,,

SHIFTING SHAFT FRONT HEAD RA PD 323077

REVERSE GEAR UPPER E'DLD CHJSEL

Figure 77 — Removing Reverse Gear Upper Shifting Shaft Head
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REVERSE GEAR SHIFTING
UPPER SHAFT GUID THIRD AND FOURTH SPEED
: GEAR SHIFTING SHAFT

FIRST AND SECOND SPEED
GEAR SHIFTING SHAFT RA PD 323078

Figure 78 — Location of Shifting Guide Attaching Screws

r———.

ROLLER BEARING
SUPPORT RING

RIGHT .
SIDE

ROLLER BEARING
ADJUSTER

o 1
- . '
-’ —_—
. "1 I - ' ri
i ' | I -:“ RS
* . =

B —

* =

RA PD 323079
Figure 79 — Turning Roller Bearing Adjuster
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port. Remove two cap screws and lock washers securing bearing
support to housing, and tap support out of housing.

k. Remove Two Final Drive Vent Tubes. Unscrew coupling nut,
and remove tubes.

l. Remove Transmission Shifting Guide. Remove cap screw,
lock washer, and nut clamping reverse gear upper shifting shaft front
head to shaft (fig. 72). Lift up driver’s seat bottom plate, and remove
back rest plate. Remove four cap screws and lock washers attaching
transmission reverse gear intermediate shifting shaft bearing to top
of transmission cover. Lift bearing from cover and shaft. Working
through opening in transmission cover, turn reverse gear upper shift-
ing shaft rear head to disengage it from reverse gear intermediate
shifting shaft (fig. 77). Reach in back of transmission and remove
two cap screws attaching shifting shaft sealing plate. Push reverse
shifting shaft back flush with differential housing, and at same time
remove reverse shifting shaft front head. Remove cap screw, nut, and
lock washer clamping third and fourth speed gear shifting shaft head to
shaft, and remove head (fig. 72). Remove two cap screws and lock
washers attaching shifting guide to rear of transmission case (fig. 78).
Push first and second speed gear shifting shaft and head to the rear,
or into second gear,

m. Relieve Preload on Differential Roller Bearings. Remove
cap screw and lock washer securing each roller bearing adjuster lock,
and remove the two locks (fig. 72). Turn each roller bearing adjuster
counterclockwise until it is loose (hg. 79), so that differential can be
moved sideways (fig. 104).

n. Remove Differential Roller Bearing Support Ring Fastening
Screws (figs. 75 and 80). Remove two screws and lock washers from
each side of differential and final drive housing, and one screw and
lock washer from bottom of each side of housing,

o. Remove differential and Bearing Support Rings. Place a
cable or rope sling around center of differential, and attach sling to
a lifting device. Lift differential out of housing, and at the same time
rock it slightly sideways with a crow bar so that bevel drive gear and
pinion do not lock (fig. 81). When differential is lifted over halfway
out of housing, remove bearing support ring assembly from each side

of differential (fig. 82).

p. Remove Differential and Final Drive Housing. Before hous-
ing can be removed, the differential, final drive, and transmission must
be removed from the vehicle as a complete assembly, as described in
TM 9-786. Then remove seven cap screws and lock washers, and
three nuts and lock washers securing transmission case to differential
and final drive housing.
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DIFFERENTIAL r
ROLLER BEARING

SUPPORT RING
FASTENING SCREWS RA PD 323080

Figure 80 — Location of Roller Bearing Support Ring Fastening Screws

13. DISASSEMBLY.

a. Remove Roller Bearing Cone and Spacer (fig. 83). Install
puller (41-P-2905-60) over roller bearing cone, and place a plug in
end of compensating case cover hub so that puller screw will center
on plug. Tighten puller screw nut, and remove bearing. Remove
bearing spacer washer. Remove roller bearing cone and spacer from
opposite side of differential in same manner,

b. Remove Steering Brake Drum Rim and Gear Flange (fig. 84).
Place differential on end on two blocks. Lift off drum rim and gear
flange. Remove opposite assembly in same manner.

¢. Remove Steering Brake Drum Rim From Gear Flange
(fig. 85). Remove cotter pins and nuts from eight cap screws secur-
ing rim to gear flange. Lift gear flange out of brake drum rim.
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LIFTING
DEVICE

BEARING
SUPPORT RING
SLING

CROW BAR

RA PD 323081
Figure 81 — Lifting Differential Out of Housing

d. Remove External Pinions. Remove cotter pins and nuts
securing six external pinions, three on each side (fig. 86). Hold
pinions from turning by placing a brass drift between internal pinions
and compensating case. Remove external pinions with puller (41-P-
2912) (fg. 87). Remove Woodruff key from each internal pinion

shaft.

e. Remove Right Compensating Case Cover. Remove cotter
pins and nuts from six compensating case bolts, and remove bolts (fig
86). Drive cover from case by tapping around edge of cover (fig. 88).
Three dowel pins locate cover in relation to case.

f. Remove Internal Pinions and Right Compensating Gear.
Remove compensating gear from case. Remove six internal pinions
from bushings in left compensating case cover (fig. 89).

g. Remove Compensating Case From Left Compensating Case
Cover. Drive case from cover.

h. Remove Bevel Drive Gear From Left Compensating Case
Cover. NOTE: It is not necessary to remove gear from cover unless

78

UNIVERSITY OF CALIFGRNIA



TM 9-1786B
13-14

TRANSMISSION, DIFFERENTIAL AND FINAL DRIVES

BEARING SUPPORI
RING

Figure 82 — Holding Bearing Support Rings

cover or gear must be replaced. Remove locking wire from 12 bevel
drive gear attaching cap screws, and remove cap screws (fig. 98). Place
cover on two blocks so that gear overhangs blocks. Working around
rim of gear, drive gear from cover.

14. CLEANING, INSPECTION, AND REPAIR OR REBUILDING.

a. Clean Differential Assembly Parts. Wash all parts thoroughly
in dry-cleaning solvent, and dry with compressed air. Be sure to re-
move all hardened grease, using a stiff brush if necessary. Clean all
oil holes.

b. Inspect All Parts for Wear and Damage, and Replace or
Rebuild as Necessary.

(1) BeARrING CONE. Rotate bearing cone, and inspect each roller
for roughness and wear. Replace bearing cone if any roller shows indi-
cation of wear. If cone is in good condition, lubricate thoroughly with
engine oil, and wrap in paper awaiting installation.

(2) BEARING CUuP AND SUPPORT RING (fig. 90). Bearing cup must
be smooth and show no indication of wear. There must be no clear-
ance between back of bearing cup and shoulder of support ring. Check
bearing adjuster for cracks, and see that it turns freely on threads of
bearing cage. To replace bearing cup, press old cup out of support ring.
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ROLLER BEARING
CONE

PULLER ?
RA PD 323083

Figure 83 — Removing Differential Roller Bearing Cone, Using
Puller (41-P-2905-60)

With differential case bearing cup replacer (41-R-2384-785), drive in
new cup so that it is tight against support ring shoulder (fig. 91).

(3) STEERING BRAKE DRUM RiM AND FLANGE AssEMBLY (fig. 92).
If the brake drum rim is smooth and shows only normal wear, it can be
used again. If the rim is grooved and rough, it should be replaced. The
manufacturing diameter limits of rim are 14.99 to 15.00 inches. Inspect
steering drum rim flange bushing, and replace if it shows indications
of wear. The manufacturing internal diameter limits of bushing are
3.375 to 3.377 inches. New bushing is installed by pressing out old
bushing, and pressing in new bushing, chamfered end first, from the
gear side, until flush with face of flange on opposite side. Drill three
l4-inch holes through oil holes in gear. Machine bushing to above
dimensions. :

(4) LEFT AND RIGHT COMPENSATING CASE COVER.

(a) Inspect bearing surface on which steering drum rim flange
rotates. If surface is not in serviceable condition, replace left and right
covers and compensating case as an assembly.

(b) Inspect 12 internal pinion bushings, six in each cover. If
bushings are not in serviceable condition, remove and replace them
with differential case cover right and left internal pinion bearing re-
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STEERING BRAKE DRUM
RIM AND GEAR FLANGE

8| RIGHT COMPENSATING
' P CASE COVER

G

BEVEL DRIVE GEAR

—

1
1
-

RA PD 323084
Figure 84 — Removing Steering Brake Drum Rim and Gear Flange

mover and replacer (41-R-2373-835) (fig. 93). Manufacturing in-
ternal diameter limits of bushings are 1.191 to 1.193 inches. Whenever
a bushing is replaced in one cover, it must be line-reamed to above
dimension, together with the corresponding bushing in the opposite
cover, after the two covers and compensating case are doweled and
bolted together.

(c) Inspect differential compensating case cover bushings, one in
each cover (fig. 94). If bushings are not in serviceable condition, they
must be replaced. Manufacturing internal diameter limits are 3.375
to 3.377 inches. To install a new bushing, first remove the old one.
Then press new one into place so that chamfered end of bushing is
pressed into bore of cover first. Machine two V-slots through bushing
to line up with slots in cover. Drill three Y4-inch holes in bushing,
using three holes in cover as pilots. Machine internal diameter of
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BOLT

FLANGE AND GEAR ASSEMBLY RA PD 9434
Figure 85 — Removing Steering Brake Rim from Flange and Gear

bushing within above limits. The bushing must be machined concen-
tric with inner face and with external diameter of cover hub (fig. 94).

(5) Carefully inspect six external pinions, six internal pinions, two
compensating gears, and the bevel drive gear (fig. 92). If abnormally
worn, or if teeth are broken or chipped, replace defective gear or pinion
together with all related or meshing gears or pinions. If bevel drive gear
must be replaced, the bevel pinion in transmission must also be re-
placed, as they are furnished in a matched set to assure proper tooth
contact (par. 8).

(6) STEERING BRAKE SHAFT BEARING SUPPORT AND BRAKE
SHAFT (fig. 95). '
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ATIN
Eﬁggg?u@ﬂ _. - 4 2is EXTERNAL
PINION
CASTLE
NUT

BOLT NUT AND
COTTER PIN RA PD 323085

Figure 86 — Differential Compensating External Pinion Installation

WOODRUFF
KEY

EXTERNAL
PINION

Figure 87 — Removing External Pinion, Using Puller (41-P-2912)
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RIGHT
COMPENSATING | |
CASE COVER

RA PD 323087

RIGHT COMPENSATING

CASE COVER DOWEL

PIN

INTERNAL
FINION

BEVEL DRIVE

COMPENSATING GEAR GEAR ;
RA PD 323088
Figure 89 — Compensating Cover and Gear Removed

(a) Inspect two bushings in each support for abnormal wear, and
replace if necessary. Manufacturing internal diameter limits are 1.251
to 1.255 inches. To install new bushings, pry out oil seal. Using brake .
shaft bearing support bushing remover and replacer (41-R-2375-125),
drive out old bushings and drive new bushings into support, one from
each end (fig. 96). Inside bushing must be pushed in until flush with
inside of chamfer in support. Line-ream two bushings to above dimen-
sions. Install oil seal as described in subparagraph (‘b) below.

(b) Inspect oil seal and replace if leathers show wear or mutilation
(fig. 95). New seal must be pressed in against shoulder in support to
provide space for felt washer.

(c) Inspect brake shaft for wear, and replace if necessary.
(7) BRAKE BanD AssEMBLY (fig. 95).
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BEARING BEARING KEY
CUP CAGE

X

BEARING
ADJUSTER

BEARING SUPPORT RING RA PD 323089

Figure 90 — Bearing Support Ring Disassembled

(a) Check brake shoe linings for wear. If worn down to, or nearly
to rivet heads, linings must be replaced. Remove and inspect shoe
connecting pins. If they have ridges worn in them they must be re-
placed. If new pins are loose in shoe, the complete shoe and linings
must be replaced. Inspect brake shaft and linkage. If they show
abnormal wear, they must be replaced.

(b) Relining Brake Shoes. Drive out rivets from outside of shoe
inward with a %;,-inch punch. Remove old lining. Clean shoe. Clamp
new lining to shoe, using three or more clamps. Drill through rivet
holes in shoe and through lining with a 3| ;-inch drill. Remove lining
from shoe, and counterbore all drilled holes in lining to a depth of
5L.-inch with a 2%, ,-inch counterbore. Rivet lining to shoe, start-
ing at center and working toward ends of shoe. When shoe is lined,
check clearance between lining and shoe. Clearance of more than
0.005 inch will cause chatter and loosening of the lining. Connect
shoes together with connecting pins, and install cotter pins. Store
assemblies in a clean place until ready for use.

(8) DIFFERENTIAL AND FINAL DRrRIVE HousING. Inspect all
machined surfaces on housing for burs and nicks, and remove burs.
Inspect oil seals at each side of housing. If seal leathers are worn or
mutilated, seals must be replaced. Pry out old seals, and, using final
drive pinion shaft oil seal replacer (41-R-2392-515), drive new seals
into place (fig. 97).

85

UNIVERSITY OF '.:.-"-I.Iur'.'[-:HI-'-.



98

|
-a
f

A—BEARING SUPPORT RING
AND BEARING

B— STEERING DRUM GEAR FLANGE
WITH BUSHINGS

C—LEFT COMPENSATING CASE COVER

D—BEVEL DRIVE GEAR
E—COMPENSATING CASE

F—INTERNAL PINION

G—KEY

H—COTTER PIN

J—EXTERNAL PINION

K—NUT

L—STEERING BRAKE DRUM RIM
M—BEARING ADJUSTER

N—BEARING CAGE
O—BEARING SUPPORT RING

Figure 91 — Differential Disassembled

P—BEARING
Q—BEARING SPACER WASHER

R—COMPENSATING CASE BOLT

S—MNUT

T—RIGHT COMPENSATING
CASE COVER

U—COMPENSATING GEAR

V—DOWEL PIN

RA PD 323090
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,r"

Pha

BEARING
CUP

BEARING CUP
REPLACER
|41-R-2384-785)

BEARING
CAGE

RA PD 32309
Figure 92 — Installing Differential Bearing Cup

COMPENSATING CASE COVER BUSHING
REMOVER AND REPLACER (41-R-2373-835)

COMPENSATING
CASE COVER RA PD 323092

Figure 3 — Removing Compensating Case Cover Internal
Pinion Bushing

INTERNAL
PINION BUSHING

COMPENSATING CASE
COVER BUSHING

SLOTS

BUSHING MUST BE
MACHINED SO THAT
WHEN COVER IS5
ROTATED ON CENTER
AND BUSHING,

THE BUSHING IS WITHIN
0.002 INCH TOTAL
INDICATOR READING OF "
SURFACES INDICATED -~

<«——DOWEL PIN

THREE 1/4-INCH OIL HOLES
DRILLED AFTER BUSHING I5
ASSEMBLED

RA PD 323093

Figure 94 — Right Compensating Case Cover with Bushing
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COTTER
oI /FIH
STEERING BRAKE STEERING
% | SHAFT LEVER BRAKE BRAKE SHOE gpake SHOE
SHAFT PIN RELEASE

| —]

KEY ADJUSTING /SFR'HG
NUT
GASKET BRAKE SHOE
OlL SEAL \ﬁ 0 ey )/ Y OKE
* CD% COTTER
0_ m PIN

?I: ? o RARE

= ; SHOE
FELT WASHER BUSHING / Emég EP:*NGE
BEARING
BRAKE SHOE f/
PIN
SUPPORT /00 LINK

% LOCK
BRAKE SHOE
LINK OTTER PIM
BOTTOM BRAKE
SHOE PIN BRAKE SHOE
PIN
LINING
—
ROTTOM
BRAKE SHOE
CEMNTER
BRAKE SHOE

RA PD 323094

BUSHING REMOVER
AND REPLACER
&~ (41-R-2375.125)

STEERING BRAKE
SHAFT BEARING
=" SUPPORT

' RA PD 323095

Figure 96 — Installing Bushing in 5teering Brake Shaft Bearing Support



TM 9-1786B
15

TRANSMISSION, DIFFERENTIAL, AND FINAL DRIVES

FINAL DRIVE SHAFT
OIL SEAL REPLACER
(41-R-2392-515)

RA PD 323096
Figure 97 — Installing Final Drive Shaft Qil Seal

15. ASSEMBLY.

a. Assemble Left Compensating Cover to Bevel Drive Gear.
Before assembling gear to cover, the gear splines must be properly lined
up with splineways in cover. Inspect three screw holes in cover,
opposite pinion bushing bosses. At one of these three holes, the spline-
way for gear spline is centered on mounting hole, The center punch
mark on gear must line up with this splineway as shown in figure 98.
Install cover in gear, and tap it into place by working around outside
edge of cover. Install 12 cap screws and locking wire.

b. Assemble Compensating Case to Left Compensating Cover.
Place compensating gear with short hub in left compensating cover
bushing. Place case on dowel pins in cover so that two center punch
marks on case line up with two center punch marks on outside face of
cover. Drive case onto three dowel pins (fig. 99).

¢. Install and Properly Time Internal Pinions and Compensat-
ing Gear. Install three internal pinions with threaded end down.
NOTE: Viewed from outside of cover, internal pinions are installed
in right-hand hole at each pair of bushings. Keyway in each pinion
must face out and be on a line with center of cover hub. Install three
internal pinions, with threaded end up, and with each keyway facing
as far outward from center of assembly as possible without turning the
mating pinion (fig. 100). Install compensating gear, with long end of
hub in compensating case.

d. Install Left Compensating Case Cover. Line up three center
punch marks on cover with three center punch marks on case (fig. 101).
Place cover on case, and drive cover with three dowel pins into holes
in case,
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LEFT COMPENSATING
COVER

LOCATING MARK
SPLINE

CENTERED ON
SCREW HOLE

LOCKING WIRE

. PINIOM BUSHING

- BOSSES

RA PD 323097

Figure 98 — Left Compensating Cover Assembled to Bevel Drive Gear
TWO CENTER PUNCH

MARKS MUST LINE UP
WITH MARKS ON COVER

COMPEMSATING CASE £

BEVEL DRIVE GEAF

LEFT COMPENSATING
COVER RA PD 323098

Figure 99 — Installing Compensating Case on Left Compensating Cover

e. Install Compensating Case Bolts (fig. 86). Install three bolts,
nuts, and cotter pins in each cover. Bolts must be placed in holes that
bring bolt heads closest to threaded ends of external pinion shafts.

f. Install External Pinions (fig. 86). Tap Woodruff keys into
slots provided in threaded ends of internal pinion shafts. Install ex-
ternal pinions on shafts, and secure with nuts and cotter pins.
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COMPENSATING GEAR

KE‘I’W%‘I"S

II.
LEFT COMPENSATING J

CASE COVER RA PD 323099

Figure 100 — Internal Pinion Installation

LEFT COMPENSATING
CASE COVER

RIGHT COMPENSATING
CASE COVER

PUNCH PUNCH
MARKS  MARKS RA PD 323100

Figure 101 — Locating Marks on Compensating Covers and Case

g. Assemble Steering Brake Drum Rim to Gear Flange (fig. 85).
Place gear flange inside rim, and secure with eight cap screws, nuts, and
cotter pins.

Install Steering Brake Drum Rim and Gear Flange. Slide

gear flange bushing onto cover hub, and mesh gear with external
pinions (fig. 84). Turn rim to see that differential is timed properly.
If it is not, make sure that keys in pinions all face toward or away from
center of cover hub at same time.
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BEARING CONE REPLACER
(41.R-2384-135)

BEARING CONE

BEARING
SPACER
WASHER

Figure 102 — Installing Differential Bearing Cone

MEASUREMENT FROM DIFFERENTIAL

BORE CENTER LINE TO REAR FACE
» aL® ING F

.':

/Y
] IFFERENTIAL BOR

CENTER LINE

MARKING RA PD 323102

Figure 103 — Differential and Final Drive Housing Marking

Install Roller Bearing Cone and Bearing Spacer Washer.
Slide spacer washer onto compensating cover hub, Using differential

case bearing cone replacer (41-R-2384-135), drive bearing tight against
washer (hg. 102).
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16. INSTALLATION.

a. Install Differential and Final Drive Housing,

(1) If housing is damaged beyond repair, it must be replaced
with a new one. To do this, the differential and final drive housing,
and the transmission case, must be removed from the vehicle as

described in TM 9-786.

(2) MARKINGS ON HoOUSING. On upper left corner of housing
surface to which transmission case is attached are stamped two sets
of code letters and numbers (fig. 103). The “L"” or “H"” letters must
be disregarded because they are used only for assembly purposes in
manufacturing the vehicle. The letter “C"” and the number following
indicate in thousandths of an inch the individual variation from a
standard dimension measured from the center line of the differential
bore to the rear face of the housing to which the transmission case
attaches. When replacing differential and final drive housing, com-
pare the “C” number on the housing being removed with that on the
housing to be installed. If the difference is more than 2 (0.002 inch),
the shim pack on the transmission output bevel pinion bearing case
must be changed to maintain the proper tooth contact between the
bevel drive gear and the transmission output pinion. NOTE: Chang-
ing shim pack thickness requires complete disassembly of the frans-
mission (par. 6). EXAMPLE: If housing being removed is stamped
“C-3” and new housing is stamped C+2, there is a difference of 0.005
inch between the two housings. If the same bevel drive gear and
transmission output bevel pinion are used again, a 0.005-inch shim must
be added to the output bevel pinion shim pack as described in para-
graph 8 ¢ (3). If the housing removed is stamped “C+5" and new
housing is stamped “C-5," it indicates there is a difference of 0.010 inch.
To maintain proper tooth contact between bevel drive gear and bevel
pinion, 0.010-inch shim thickness must be removed from shim pack.

(3) ATTACH HoUSING TO TRANSMISSION CASE. Shellac a new
gasket on housing face, and secure case to housing with seven cap
screws and lock washers, and thrée nuts and lock washers.

(4) Change bevel pinior shim pack in transmission if necessary
(pars. 6 1 and 8B ¢).

b. Lift Differential Into Housing. Install bearing cage into bear-
ing support ring, and assemble bearing adjuster (fig. 90). Place a
sling around center of differential and, using a lifting device, lower .
differential into housing until brake rims start entering housing. Place
bearing support ring assembly on each bearing cone, and continue
lowering differential into housing (hg 82). If necessary, rock dif-
ferential sideways with a crow bar (fig. B1) to prevent bevel drive
gear from locking in teeth of bevel pinion. Guide bearing support
rings so that slots for bearing adjuster locks are on top. Do not
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BEVEL
QUTPUT
PINION

RA PD 323103

Figure 104 — Prying Differential from One Side to the Other to Make
Sure Bevel Drive Gear Teeth Bottom in Pinion

remove sling or hoisting device until bearing support ring fastening
screws have been started.

¢. Secure Bearing Support Ring to Housing. From underneath
housing, start two support ring fastening screws, one at each end, but
do not tighten until side screws (fig. 80) are started. Then tighten
two bottom screws and four side strews. Remove lifting sling from
around differential.

d. Check to See That Bevel Drive Gear Teeth Bottom Between
Teeth of Output Pinion (fig. 104). Pry differential from side to side
to see that it is free, and that bevel drive gear teeth bottom in trans-
mission output pinion before left bearing cone seats in its cup. If
there is backlash between bevel drive gear and pinion when differ-
ential is pried toward pinion, turn left bearing adjuster counterclock-
wise, as viewed from outside, until gear teeth have no backlash.

e. Preloading Differential Roller Bearings and Setting Bevel
Drive Gear Backlash. Turn right roller bearing adjuster counter-
clockwise, as viewed from outside, until nearly all backlash is taken
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DIAL |HD!; EE"-"E_L DRIVE GEAR

-‘. ——

N,

AJDR

L

-

OUTPUT
BEVEL PINION RA PD 323104

Figure 105 — Checking Backlash Between Bevel Drive Gear and
Transmission Output Bevel Pinion, Using Indicator (41-1-100)

up between bevel drive gear and transmission output bevel pinion
(fig. 79). Attach a dial indicator (41-I-100) to a differential and
final drive cover dowel pin so that the indicator contacts the face of
a bevel drive gear tooth (fig. 105). Continue turning right bearing
adjuster counterclockwise until dial indicator shows there is 0.004-
inch backlash between bevel drive gear and pinion. Turn left bearing
adjuster until dial indicator shows there 1s 0.010-inch backlash be-
tween gear and pinion. To check backlash, lock transmission output
bevel pinion with a pry bar, rotate bevel drive gear back and forth,
and note dial indicator reading. When reading is correct, install bear-
ing adjuster lock (hg. 72). :

f. Checking Differential Roller Bearing Preload. NOTE: After
the transmission is completely assembled, there is no way to check
preload on differential bearings. When transmission is disassembled
except for output bevel pinion and shaft, the differential bearing
preload can be checked with a spring scale and strong cord (fig. 106).
Tie one end of cord to compensating case, and wrap it two or three
times around center of differential. Attach other end of cord to
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SPRING SCALE

2 "-f ﬂg

Figure 106 — Checking Differential Bearing Preload

spring scale. When bearings are properly adjusted, it takes 10 to 15
pounds pull to rotate differential. If the effort required to rotate
differential is more than 15, or less than 10 pounds, repeat preload
adjustment (subpar. e above).

g. Install Transmission Shifting Guide and Rear Shifting
Heads. Attach shifting guide (fig. 72) to front of transmission with
two cap screws and lock washers. Install third and fourth speed gear
shifting shaft head on shaft, and clamp head to shaft with cap screw,
lock washer, and nut, Slide reverse gear upper shaft toward front of
transmission until reverse gear upper shifting shaft rear head lines
up with reverse gear intermediate shifting shaft (fig. 77). CAUTION:
Do not push shaft past poppet. Turn reverse shaft rear head so that
it engages with intermediate shifting shaft. Install reverse gear upper
shifting front head on shaft, and clamp with capscrew, lock washer,
and nut.

h. Install Left Steering Brake Shaft Bearing Support and Shaft
(fig. 76). Install bearing support in housing, and secure with two cap

96

UNIVERSITY OF l.:.-"-l.lur'.'[-:HI-'-.




T™ 9-1786B
16

TRANSMISSION, DIFFERENTIAL, AND FINAL DRIVES

screws and lock washers. Install steering brake shaft assembly in
support. Place felt washer on end of shaft, and tap Woodruff key
into slot. Drive left steering brake shaft lever onto shaft, and secure
with cap screw, lock washer, and nut.

i. Install Final Drive Vent Tubes. Connect vent tubes (fig. 72)
to couplers, and tighten coupling nuts.

jo Install Left Front Compartment (fig. 74). Install compart-
ment over final drive housing. Remove block from between housing
and fender side sheet. Install four cap screws and lock washers at-
taching fender side sheet to final drive housing. Install six cap screws,
lock washers, and nuts attaching compartment to fender side sheet.

k. Attach Left Front Fender Support to Differential and Final
Drive Housing. Slide support onto two studs in housing, and secure
with two nuts and lock washers. Install two cap screws, lock wash-
ers, and nuts attaching support bracket to fender side sheet.

1. Install Cluteh Pedal Bracket and Pedals. Attach bracket to
differential and final drive housing with four cap screws and lock
washers. Place clutch pedals in position in bracket, and install shaft
through pedals. Install shaft nut and cotter pin.

m. Install Left Driver’s Seat Support. Place support in position
under left side of cowl and attach it to seat, cowl, fender support, and
front fender support crossmember with cap screws, lock washers, and
nuts. Attach air manifold to support with two screws and lock wash-
ers. Attach air hose and tube clips.

n. [Install Left Front Door. Place door in position on cowl, and
attach with five nuts and lock washers.

o. Install Left Front Platform Door Support. Place support in
position over front fender left support, and attach with 11 cap screws
and lock washers, and 2 nuts.

p. Install Left Side Seat Bottom. Place seat bottom in position,
and attach to left side rail and left side sheet with 30 cap screws and
lock washers, and 27 nuts.

q. Install Steering Brake Bands, Left Side Seat, Sprockets,

Hubs, and Tracks. Refer to TM 9-786. For installation of final
drive components, refer to paragraph 24 of this manual.
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Section IV
STEERING LEVERS AND COMPONENTS

Paragraph
EICRETRERRON it ot s S R R P R 8 17
Disassembly . . . . i, 18
Cleaning, inspection, and repair ......... ... .. ... . 19

17. DESCRIPTION (fig. 107).

a. The steering levers and shafts are mounted on the differential
and final drive cover. The steering lever shafts are mounted in bush-
ings pressed into two brackets on top of the differential and final drive
cover, Each steering lever is provided with two buttons. The outside
button controls a pawl which engages with a ratchet to lock the steer-
ing brakes. The inside button on the right steering lever applies the
brakes on the towed load. The inside button on the left steering lever
controls the siren. The differential and final drive cover, in addition
to mounting the steering levers and shafts, mounts the service and
emergency clutch pedal return springs, steering lever torsion spring,
air and electric brake control valve, electric brake controller power
cylinder, and siren and stop light switches. These parts are usually
left attached to the cover when it is removed from the differential and
final drive housing. The transmission gear shifting housing also at-
taches to the cover. The cover is secured to the differential housing
with dowel pins and cap screws,

h. Removal and installation of the differential and final drive
housing cover is described in TM 9-786.

18. DISASSEMBLY.

a. Remove Air and Electric Brake Control Valve (fig. 107).
Remove cotter pin and pin attaching bell crank to valve lever. Re-
move two cap screws attaching valve to steering lever ratchet, and
remaove valve,

h. Remove Siren Switch. Remove two screws and lock washers

securing switch to steering lever ratchet. Loosen screw and nut in
switch clamp, and remove switch.

c. Remove Bell Crank. Remove two cap screws and lock washers
securing steering lever ratchet to differential and final drive cover.
Remove cotter pin from bell crank supporting pin. Remove cotter
pin from screw attaching button control wire to bell crank. Loosen
nut on screw. Pull up on button and wire, and remove bell crank.
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f

H

A—EMERGENCY CLUTCH PEDAL J—AIR AND ELECTRIC BRAKE

RETURN SPRING CONTROL VALVE
B—RATCHET K—DIFFERENTIAL AND FINAL
C—STEERING LEVERS DIVE COVES
D—BELL CRANK
E—STEERING LEVER SHAFT L—SERVICE CLUTCH PEDAL
F—POWER CYLINDER EYE BOLT RETURN SPRING
G—ELECTRIC H?En;g ¥ M—SIREN SWITCH

orae bl R N—STEERING SHAFT
H—STEERING LEVER TORSION VRNBUCIGE FYy tans

SPRINGS O—TURNBUCKLE EYE

RA PD 323106

Figure 107 — Steering Lever Installation
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SIREN SWITCH s
e .7 RATCHET

STEERING
LEVER

TRAILER BRAKE
HAND CONTROL

BELL CRANK RA PD 323107

Figure 108 — Removing Steering Lever

2OCKET HEAD S e,

SET SCREW BRAKE LOCK
BUTTON —_

RA PD 323108

Figure 109 — Removing Steering Lever Pawl

STEERING
LEVER HUB STEERING

' WRENCH LEVER

\SOCKET HEAD —
SET SCREWS RA PD 323109

Figure 110 — Steering Lever with Parts Identified
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STEERING LEVER SHAFT

REMOVER AND REPLACER BUSHING
(41-R-2375-430)

DIFFERENTIAL AND FINAL
DRIVE HOUSING COVER

STEERING LEVER
SHAFT BUSHINGS

RA PD 323110

Figure 111 — Removing 5rIIIrl'ng Lever Shaft Bushing

d. Remove Steering Levers and Shafts. Loosen nut on cap screw
in either shaft (fig. 108). Remove steering lever ratchet. Remove
Woodruff key from end of shaft. Pull shaft out of bushings and power

cylinder eye bolt. Remove opposite lever and shaft in same manner.

e. Disassemble Each Steering Lever. Remove cotter pin, and
loosen nut on bolt which attaches wire to siren switch clamp. Press- .
ing down on brake lock button, remove socket-head set screw from
brake pawl, and remove pawl (fig. 109). Remove three socket-head
set screws; one at lever hand grip, one at steering lever hub, and one at

guide from which pawl was removed (fig. 110). Pull thumb control
unit out of lever. Pull buttons with wire and springs out of control
unit,

19. CLEANING, INSPECTION, AND REPAIR.

a. Clean. Clean all parts in dry-cleaning solvent, and dry with
compressed air.

b. Inspect and Repair.

(1) DirFERENTIAL AND FiNaL DrIVE Housing Cover. Inspect
cover for cracks and burs on the finished surfaces. If cracked, replace
cover. Burs can be removed with a fine file. Check four steering
lever shaft bushings for wear. Manufacturing limits of a new bush-
ing are 1.251 to 1.255 inches after it is driven into place. If bushings
are worn excessively, replace with new ones. Using steering lever
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BUTTON AND
E STEERING LEVER SEPARATOR AND

¥ CASING
\

RA PD 323M

Figure 112 — Steering Lever Thumb Control Unit Installation

shaft bushing remover and replacer (41-R-2375-430), drive out old
bushings, and drive in new ones, chamfered end first (fg. 111). This
tool holds bushings to correct size,

(2) STEERING LEVER SHAFTS. Inspect diameter of shafts for wear
at points where they oscillate in bushings. Manufacturing limits are
1.120 to 1.123 inches. The limits of hole in outside end of shafts are
1.248 to 1.253 inches. Replace shaft if worn excessively.

(3) Inspect all other parts, and replace if worn excessively or
damaged. NOTE: Air and electric brake control valve and controller
power cylinder are covered in paragraphs 101 and 108.

20. ASSEMBLY.

a. Steering Levers. Install buttons and wires in bottom end of
steering lever. Install separator and casing over wires, and push it into
position in top of steering lever (fig. 112). Remove buttons and wires,
and insert them with springs in separator and casing. Install three
socket-head screws; one at hand grip, one at pawl guide, and one at
steering lever hub (fig. 110). Pressing down on brake lock button,
install pawl in position, and install socket-head set screw (fig. 109).

b. Steering Levers and Shafts. Place two washers on each shaft,
and install left and right steering lever shafts through bushings in cover.
Install electric brake controller power cylinder eye bolt between bush-
ing brackets on right shaft. Drive Woodruff key into slot in each shaft.
Drive steering lever hubs onto shafts. Before second steering lever is
driven onto shaft, place ratchet in position (fig. 108). Install steering
lever return spring clip on cap screw; install cap screw, lock washer, and
nut in steering lever hub. Place trailer brake hand control bell crank
on shaft in ratchet, and install cotter pin. Secure ratchet to cover with
two cap screws and lock washers. Insert trailer brake control wire in
fastening bolt, tighten nut on bolt, and insert cotter pin. The stop screw
under end of bell crank must be 34 inch from top head to face on
ratchet. Bell crank must rest on stop screw after control wire is at-
tached. Attach siren switch to ratchet with two screws and lock
washers. Place siren switch clamp on switch lever, and insert control
wire through bolt. Tighten nut on bolt, and insert cotter pin. After
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attaching control wire, siren switch lever must be against stop when
pushed down, to operate the siren. Install air and electric brake control
valve to ratchet with two cap screws and lock washers. Install rod pin
and cotter pin attaching control links to bell crank.

Section V

FINAL DRIVES AND SPROCKETS

Paragraph
Description and operation ... .. ... s L 21
Disassembly ... ... 22
Cleaning, inspection, and repair . .. ... ... UOUUORR ¥,
ASIEMDIY: it B e e e B TP TR . |

21. DESCRIPTION AND OPERATION (figs. 113 and 114).

a. Description. The two final drives are located in the differential
and final drive housing. Each includes a pinion shaft, pinion, drive
shaft, and gear. Both shafts are mounted in ball bearings, the final
drive shaft turning in two double-row ball bearings, and the pinion
shaft turning in two single-row ball bearings. A double leather oil seal
and a felt washer are provided to seal the final drive shaft as it protrudes
from the differential and final drive housing. The inner end of the
. pinion shaft extends into the differential, and is splined to the differen-
tial compensating gear. A double oil seal surrounds the pinion shaft,
sealing the differential compartment from the final drive compartment.
The outer end of the final drive shaft is flanged for attaching the
sprocket hub. Two steel sprockets are bolted to each hub.

b. Operation. Power is transmitted to the final drives through
the differential compensating gears, which are splined to the pinion
shafts. The pinion shafts transmit the power through the pinions, gears,
final drive shafts, hubs, and sprockets. The sprockets pull the tracks
forward over the top of the track supporting idlers, and lay them down
in the path of the bogie wheels.

22. DISASSEMBLY.

a. ‘The left and right final drives are identical with the exception
of the pinion shafts. The right pinion shaft is longer than the left
pinion shaft. The following procedure of disassembly applies to both
final drives.

b.., Remove Track and Hub With Sprockets. Refer to TM 9-786.
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LEFT FRONT
BOTTOM PLATE

; FINAL DRIVE
/ COVER
FINAL DRIVE
HOUSING

SPROCKET

RA PD 323112
Figure 113 — Left Final Drive and Sprocket
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FIH'JH PINION

- ! leﬁ .-::ﬂ
mm' I s
PN muen L OUTER FELT  OIL SEAL

BEARING R BEARING WASHER RETAINER
RA PD 323113

Figure 114 — Final Drive Disassembled

¢. Remove Left or Right Front Bottom Plates (fig. 113). Re-
move 23 cap screws, 12 nuts, and 23 lock washers attaching bottom
plate. Remove bottom plate.

d. Drain Oil (fig. 113). Remove drain plug from final drive
cover, and allow oil to drain.
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SOCKET WRENCH (41-W-3032)

COTTER

Pln\
FINAL DRIVE ' HHM::E:]:?\LE
SHAFT INNER
BEARING CAP '

GASEET GASKET

RA PD 32304

Figure 115 — Removing Bearing Retainer Nut

FINAL DRIVE SHAFT REMOVER
AND REPLACER (41-R-2378-605)

@ FINALDRIVE SHAET

RA PD 323115
Figure 116 — Use of Tool for Removing Final Drive Shaft

e. Remove Final Drive Cover (fig. 115). Remove 10 cap screws
and lock washers attaching cover to housing. Remove cover and gasket
from housing.

f. Remove Final Drive Shaft Inner Bearing Cap (fig. 115).
Remove six cap screws and lock washers attaching inner bearing cap
to housing. Remove cap and gasket from housing.

g Remove Final Drive Shaft. Remove cotter pin attaching re-
tainer nut. Using bearing retainer nut socket wrench (41-W-3032),
remove nut from final drive shaft (fig. 115). Assemble final drive shaft
remover and replacer (41-R-2378-605) in position (fig. 116). Install
puller screw onto end of final drive shaft. Install nut onto puller screw.
Install puller flange onto final drive housing, and secure with six cap
ascrews and lock washers. Turn final drive shaft by turning the re-
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QIL SEAL RETAINER

FINAL DRIVE
SHAFT

SHAFT REMOVER  FINAL DRIVE GEAR
(41-R-2378-605) RA PD 32316

Figure 117 — Removing Final Drive Shaft

GASKET

INNER BEARING OUTER
REMOVER BEARING
(41-R-2378-605)

s )

_._._,..-7'
BEARING
SPACER

OIL SEAL RETAINER

RA PD 323017
Figure 118 — Removing Final Drive Shaft Inner Bearing
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-

ADAFPTER
_ (41-A-18-150)
. PULLER (4] P-2957-27)

PINION OUTER BEARING RETAINER

OUTER
BEARING

Figure 119 — Removing Final Drive Pinion Shaft

GASKET RA PD 323118

PULLER
INNER

BEARING OUTER

BEARING

PINION 1

OIL SEAL
RING

RA PD 323119
Figure 120 — Removing Final Drive Pinion Shaft Outer Bearing,
Using Puller (41-P-2905-60)

mover screw clockwise until shaft is pushed out of bearings (fig. 116).
Remove final drive shaft. Remove six cap screws and lock washers
attaching final drive shaft remover flange to housing, and remove
flange.

h. Remove Outer and Inner Final Drive Shaft Bearings (fig.
118). Remove six cap screws and lock washers attaching final drive
shaft oil seal retainer., Remove oil seal retainer and gasket, Pry against
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OIL SEAL
REPLACER

(41-R-2392.545)

OIL SEAL

OIL SEAL RETAINER
RA PD 323120

Figure 121 — Installing Final Drive Shaft Oil Seal

INMNER
BEARING

FINAL DRIVE
HOUSING

OUTER-BEARING

OUTER BEARING
INNER BEARING REPLACER (41-R-2373-865)

REPLACER (41-R-2373-865) RA PD 323121
Figure 122 — Installing Final Drive Shaft Bearings

bottom flange of final-drive gear until gear and spacer drop out of
position. Pull outer bearing out of housing, and at the same time
remove final drive gear. Remove spacer from housing. Install final
drive shaft inner bearing remover (41-R-2378-605), and pull inner
bearing toward inside of final drive compartment. Remove puller
assembly and inner bearing from housing. NOTE: It is not necessary
to pull these bearings to remove final drive pinion shaft.

i. Remove Final Drive Pinion Shaft (fig. 119). Remove five
cap screws and lock washers attaching outer bearing retainer to hous-
ing. Remove retainer and gasket from housing. Install pinion shaft
puller adapter (41-A-18-150) in tapped hole in shaft, and attach slide
hammer puller (41-P-2957-27). Pull pinion shaft with inner and

[ UNIVERSITY OF '.'_-‘-I_Ii".-[:lu-'-.




TM 9-1786B
22-23

TRANSMISSION, DIFFERENTIAL, AND FINAL DRIVES

outer pinion bearings from housing. Remove puller and adapter from
pinion shaft.

j- Remove Final Drive Pinion Shaft Bearings (fig. 120) Install
bearing puller (41-P-2905-60) on outer bearing, and pull bearing from
final drive pinion shaft. Mark outer end of pinion so that it can be
installed on shaft same way as removed, as it i1s possible to reverse the
pinion on the shaft, if not marked. Slide final drive pinion from
splines on pinion shaft. Install puller on oil seal ring, and remove oil
seal ring from final drive pinion shaft. Install bearing puller to pinion
shaft inner bearing, and remove bearing from pinion shaft. NOTE:
It is not necessary to remove the inner bearing unless inspection re-
veals that the bearing on shaft must be replaced

23. CLEANING, INSPECTION, AND REPAIR.

a. Clean. Clean all parts thoroughly with dry-<cleaning solvent,
and dry with compressed air. Remove all gaskets, and clean the sur-
faces where sealing compound has been used on final drive housing and
covers. Bearings, after soaking thoroughly, must be slushed up and
down, and spun slowly below surface of liquid, to remove as much old
grease as possible. Blow out bearings with compressed air, being care-
ful to direct air pressure across bearings to remove last traces of old
lubricant without spinning bearings. Inspect bearings immediately
(subpar. b (3) below).

b. Inspect and Repair.

(1) FIiNaL DRIVE PINION SHAFTS AND FINAL DRIVE SHAFTS. In-
spect shafts for twisting or bending. Inspect splines for wear, chipping,
nicks, or roughness. Nicks or roughness can be removed with an oil-
stone. Worn shafts must be replaced. If inner races of bearings have
been rotating on shafts, replace shafts.

(2) FINAL DRIVE PINIONS AND GEARS. Inspect pinion and gear
teeth for wear and chipping. Replace damaged gear or pinion.

(3) BEARINGS. Inspect balls and races carefully for chipping,
cracks, or worn spots to determine fitness for future use. Replace bear-
ings if damaged. Lubricate bearings with light oil, and wrap in paper
until ready for use.

(4) O SEALs AND FELT WASHERS. Inspect final drive shaft oil
seal for worn or damaged lips. Replace oil seal if found to be defective.
Pry old o1l seal and felt washer out of oil seal retainer. Install new felt
washer. With final drive shaft oil seal replacer (41-R-2392-545), drive
new oil seal into oil seal retainer (fig. 121).

(5) OiL SEAL RINGS. Inspect oil seal rings for scoring or btrs. If
damaged, replace with new oil seal rings.
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(6) SPROCKETS AND HuBs. Inspect sprockets for wear, or broken
or damaged teeth. Replace sprockets if teeth are worn or broken.
Inspect sprocket for flatness. If bent more than 4. inch, straighten
or replace sprocket. Inspect hub bolt holes in sprocket hub and final
drive shaft flangé for wear. Repair by welding or by replacing hub.
Check for bent or sheared hub bolts, and replace any damaged hub
bolts. If the sprockets show wear only on one side of the teeth, the
complete sprocket and hub assembly may be transferred from one side
of the vehicle to the other thereby providing new wearing surfaces
between the sprocket teeth and the track. NOTE: It is advisable to
change the sprockets from one side of the vehicle to the other when in-
stalling a new track or reversing the frack.

24. ASSEMBLY.

a. Install Final Drive Pinion Shaft Bearings (fig. 120). Press
inner bearing onto journal, next to splines on pinion shaft. Press oil
seal ring, square-corner side first, onto pinion shaft. The edge of ring
must be 1034 inches from inner end of shaft by actual measurement.
Install pinion on shaft splines with marked end of pinion facing outer
end of shaft. Press outer bearing onto journal of shaft next to pinion,
NOTE: If pinion and drive gear show wear on one side of the teeth,
they should be installed on the opposite side of the vehicle, so that un-
worn sides of the teeth are in mesh,

b. Install Final Drive Pinion Shaft (fig. 119). Install final drive
pinion shaft puller adapter (41-A-18-150) in outer end of pinion shaft.
Place inner end of pinion shaft into housing, and carefully insert shaft
through oil seal to prevent damage to lips of seal by the splines.
Install slide hammer puller (41-P-2957-27) in puller adapter, and
drive inner bearing into housing. Turn pinion shaft until splines
aline with splines in differential compensating gear. Then drive pinion
shaft inward until outer bearing is flush with housing. Shellac new
gasket to final drive pinion shaft outer bearing retainer, and attach
retainer to housing with five cap screws and lock washers,

¢. Install Final Drive Gear and Final Drive Shaft Bearings
(fig. 122). Install final drive gear in housing, using blocks to hold it
in alinement. Place bearing spacer in position inside housing. Install
final drive shaft inner and outer bearing replacer (41-R-2373-865)
through spacer and gear; place inner bearing on replacer at inner side
of housing, and outer bearing on replacer at outer end of housing,
Turn nut on puller clockwise to draw outer and inner bearings in until
tight. Shellac new gasket to oil seal retainer, and attach it to housing
with six cap screws and lock washers,

d. Install Final Drive Shaft. Install final drive shaft remover
and replacer screw (41-R-2378-605) on shaft (fig. 124). Insert screw
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OIL SEAL SPROCKET
RETAINER HUB BOLT

FINAL DRIVE
SHAFT

e R arss " WINAL DIIVE

(41.R-2378-605] - HOUSING RA PD 323122

Figure 123 — Installing Final Drive Shaft

FINAL DRIVE
SHAFT REMOVER FINAL DRIVE SHAFT

AND REPLACER

(41-R-2378-605)
B

Figure 124 — Use of Tool for Installing Final Drive Shaft

RA PD 323123

and final drive shaft through oil seal retainer, outer bearing, spacer,
gear, and inner bearing. Place remover and replacer flange and nut
on screw. Pull shaft into bearings (fig. 123) by tightening nut. Re-
move remover and replacer from shaft. With inner bearing nut socket
wrench (41-W-3032), install nut on final drive shaft (fig. 115). Install
cotter pin through nut and shaft. Shellac new gasket to inner bearing
cap, and attach cap to housing with six cap screws and lock washers.

e. Install Final Drive Cover (fig. 115). Shellac gasket to final
drive cover, and attach to housing with 10 cap screws and lock washers.
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f. Fill Both Final Drive Cases With Qil. Use lubricant as speci-
fied in TM 9-786.

g. Install Left or Right Front Bottom Plate. Install front bottom
plate, and attach with 23 cap screws, 12 nuts, and 23 lock washers.

h. Install Sprocket Assemblies. Install sprockets, hub, and track
as described in TM 9-786.

Section VI
FITS AND TOLERANCES

Poragroph
Differential R ... 258
Steering brake equipment ... ... ... ... .. 26
FransmBHoN: Lol ey Y
Final drives and $pr-::rckets GRS RS e 28
25. DIFFERENTIAL.
Bearing preload .. i 0,006 to 0,008 30,
Bearing ad]ustment ... Adjusting rings
Bevel pinion to bevel drive gear hacklash . 0.010 to 0.012 in.
Bevel drive gearrun-out,notover .. ... . ... ... 0.003 in

Bevel drive gear and bevel pinion with
shaft matched set markings................ Number on end of pinion
must be the same as num-
ber on edge of gear.

Compensating case cover bushing - ... 3.3740 to 3.355 in.
Compensating Eear ... .. 3372 to 3.373 in.
Clearance between gear and hushmg i 0.001 to 0.0035 in.

Compensating case cover bushing run-out
when cover is rotated on center and
bushing hole ...................................... Inside face of cover and in-
side and outside of hub
must be within 0.002 in.
total indicator reading.

Compensating case internal pinion bushing . 1,191 to 1.193 in.
Internal pinion shaft . T R A 1.187 to 1.189 in.
Clearance between shaft and bushing ... . . . 0.002 to 0.006 in.
Steering drum gear flange bushing = . ... . 3.375 to 3.377 in.
Compensating case cover hub T ciireie. 3371 to 3.372 In
Clearance cover hub and bushing ... ... . 0.004 to 0.006 in.
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26. STEERING BRAKE EQUIPMENT.

Steering brake shaft bushing. .................... ... 1251 to 1.255 n.
Steering brake shaft ... ... ... ... . . . . 1.249 to 1.247 in.
Clearance between shaft and hushmg e, 0.004 to 0.006 in.
Steering lever shaft bushing ............ ... ... 11264 to 1.1274 in.
Steering lever shaft ATV 1.120 to 1.123 in.
Clearance between shaft and bushmg oo, 0.0034 to 0.0074 in.
Steering brake drum rim diameter ... .. 15.00 to 15.01
Steering brake shoe lining. ... . e Y4 x 3x 13 10

27. TRANSMISSION.

Bevel pinion and bevel drive gear
matched set markings .. ... ... ... ... Same number on both gears
Bevel pinion “C" number marking on
front face of pinion ............................ Indicates plus (+) or minus
(—) amount of change in
shim thickness for pinion
to be in best running

position.

Bevel pinion front bearing cage shim thickness:

Ad24687 Heavy .............cooviiiiiiviiiiinnin, ; oo 0,0299 an

A324686 Medium . ... .. . : cimssrsrinsisneenss 00149 10

A324685 Light S TR . 0.007 in.
Bevel pinion hal:klash ............... . ... 0.010 to 0.012 in.
Output shaft with bevel pinion third speed

DEABIDE i s S i B e e SR 409 1o 31275 in;
Output shaft with bevel pinion fourth speed gear

sleeve diameter ... ... .. PPVPRR AR . 41 1 43 1 T i » T, ) B2 32K L,

Clearance between third apeed bush:ng and shaft = 0.004 to 0.006 in.
Clearance between end of output shaft and end of

fourth speed gear . . o . 0.0469 to 0.078 in.
OQOutput shaft with bevel pinion secnnd and third

speed spacer available thicknesses .. ... Lo YLG, 234 . 34,

2a.4,and 14, in,

l".'.uu_ntershaft first speed gear bushing o 2.2515 to 2.2525 in

Countershaft first speed gear bearing surface .= 2.2465 to 2.2475 in.

Clearance between countershaft and first speed gear
bushing .. . 0.004 to 0.006 in.

Cuuntershaft secnnd speed gear bushmg 3.1265 to 3.1275 1n,
Countershaft second speed gear bearing surface = 3.1215 to 3.1225 in.
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Clearance between countershaft and second speed

gaar BOBhING oo mas e o L) 0.004 to 0.006 in.
Winch wind and unwind gear bushing ... . ... 2.2515 to 2.2525 1n.
Winch drive shaft wind and unwind gear bearing

surface ... ... . B T A R T . 2.2465 to 2.2475 1n.
Clearance between shaft and bushings. .. ... ... 0.004 to 0.006 in.
Reverse idler pinion bushing . ... .. .. .. 3.1265 to 3.1275 in. i
Reverse idler pinion spacer. . .. . e ila 19 03,1225 in. '
Clearance between bushing and spacer ... ... ... 0.004 to 0.006 in.
Speedometer drive shaft bearing sleeve bushing . .. 0.469 to 0.471 in.
Speedometer drive shaft .. . . ... .. ... ... .. 0465 to 0469 in.
Clearance between sleeve bushmg and 5haft ~........ 0.000 to 0.006 in.

Poppet springs in first and second, third and fourth,
and reverse gear lower shifting shafts:

Free length . Vi AR T e T

Pressure when cnmprassed to 1'1“ 4mch IEngth 40 to 50 Ib
Poppet spring in upper reverse shift shaft:

Free length ... ... .. ... ... .. e 3 in.

Pressure when cumpressed to 1‘1;’1 ~:nch length 11 42 to 15.18 1b
Clearance between shifter forks and gear

clutches ... ... ... 0005to0.016 in. |
Transmission oil pressure reltef v&lve spring: |
Free length . ... . .. ... ... ... 417, to 4214, in.

Pressure when compressed to 12%;,-inch length .. 16,48 to 18.22 1b

28. FINAL DRIVES AND SPROCKETS.

Pinion shaft oil seal ring outside diameter ... . . ... 3.122 to 3.125 in.
Sprockets must be flat within ... ... ... s e 3
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Section |
DESCRIPTION
Paragraph
Description e ; e Taner S L
Operation SRRE ey~ e e T e e e S |

29, DESCRIPTION (fig. 125).

a. The transmission lubricating system includes a rotary pump
with by-pass valve, an intake screen with by-pass valve, a filter with
relief valve, a pressure relief valve, an oil cooler with shutter, an oil
gallery which is an integral part of the transmission case, and the
necessary connecting oil pipes. Transmission gears are in constant
mesh; therefore, all rotate whenever the transmission operates. Most
of these gears have bushings that permit them to rotate freely on the
shafts. The bushings, to keep from overheating and wearing out, re-
quire pressure lubrication. This is furnished through drilled passages
in the shafts into which oil is fed from an oil gallery, located across the
rear end of the transmission case, into which the ends of the shafts
extend. Forced lubrication is supplied to all the transmission gears
that rotate on bushings, with the exception of the reverse idler pinion.
This pinion is lubricated by the oil that collects in a cored pocket in
the transmission case, runs down into a chamber at the end of the
shaft, and from there through a drilled passage in the shaft to the
pinion bushings. The ball bearings in the gallery end of the trans-
mission case are lubricated by oil from the oil gallery. The ball bear-
ings in the forward end of the transmisson case are splash-lubricated.
Oil pressure is maintained by a pressure relief valve which permits
the excess oil to spill out of the gallery directly into the transmission.
The oil cooler removes from the transmission oil the heat that is
generated by the steering brakes, and the transmission and differential
gears.

b. The transmission oil pump and pump by-pass valve are serv-
iced as a complete assembly. For removal and installation of the oil
pump, refer to TM 9-786.

¢. For removal and installation of the differential and transmis-
sion oil screen and by-pass valve, refer to TM 9-786.

30. OPERATION (fig. 125).

a. 0il circulates from the differential housing sump through a
16-mesh brass wire cylindrical screen. The oil screen is equipped
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with a by-pass valve that permits the oil to by-pass the screen in the
event the oil 1s too thick, or the screen becomes clogged. From inside
the screen, the oil flows through an intake pipe to the rotary oil pump.
The oil pump is driven off the end of the transmission reverse shaft
through a splined connection. The pump forces the oil under pres-
sure through the oil filter, the oil cooler inlet pipe, the oil cooler, and
the oil cooler outlet pipe, into the oil gallery located inside the rear
wall of the transmission case. Qil pressure is maintained by a pres-
sure relief valve which permits the excess oil to spill out of the gal-
lery directly into the transmission. The filter has a relief valve that
opens at a pressure of 19 to 21 pounds per square inch, and permits
the oil to by-pass the filter element whenever the oil is too heavy, or
the filter is clogged. There is also a by-pass valve in the pump hous-
ing that opens at 55 to 65 pounds per square inch pressure, permitting
the oil to by-pass the oil cooler and filter, and go directly from the
pump into the oil gallery when the oil is too heavy to circulate im-
mediately in cold weather. From the o1l gallery the o1l passes through
the drilled passages in the transmission shafts to the gear bushings,
and through the rear shaft ball bearings to lubricate them. Gear
teeth are lubricated by the oil that leaks past the gear bushings and
splashes around as it returns to the sump.

Section I
OIL COOLER
Paragraph
Diegeription ..o : ST i ; : 31
Cleaning and inspection .. . .. . : S B 32
IEDRIE vz vivivsisani e TS S B BB S A T S WA s TR o 33
TBBE. oo e o e e S AT A R SRR e it IR

31. DESCRIPTION (fig. 126).

a. This is an air-cooled steel radiator consisting of a fin-and-tube
core which is brazed at the ends to headers. The top header is welded
to a return tank, and the bottom header to an inlet and outlet tank.
A stabilizing bracket is welded on top of the return tank at the center.
A vent plug is provided in the return tank. The inlet and outlet tank,
as the name indicates, contains two tapped holes for connecting the
inlet and outlet flexible hoses. This tank has two tapped holes for
mounting screws, When facing the outside of the oil cooler radiator,
the oil circulates up through the right half of the radiator tubes, across
through the return tank, and down the left half of the radiator tubes.

h. Removal and installation procedures are described in
TM 9-786. '
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STABILIZER

i W

OUTLET
INLET

MOUNTING
STUD

RA PD 323125
Figure 126 — Transmission Oil Cooler Radiator

32. CLEANING AND INSPECTION.

a. Clean the oil cooler radiator inside and out with dry-cleaning
solvent, and dry with compressed air.

b. Examine core for leaks and bent tubes. Repair leaks.

c¢. Inspect mounting studs. Replace bent or damaged studs.

d. Inspect top mounting bracket for looseness. Weld in place if
loose,
33. REPAIR.

a. Bent fins can be straightened by using a long steel bar. Be
careful not to damage the tubes in this operation.

b. Repair leaks in tubes or between tubes and headers by brazing,
also braze bosses to side pieces if they are loose. Weld loose stabil-

izing bracket to top tank. If leaks cannot be repaired because of
their location in core, replace with new radiator,

¢. Remove bent or damaged mounting studs by turning them out
and installing new studs.
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Figure 127 — Transmission Oil Cooler Shutter Disassembled
34. TEST.

a. Plug inlet opening and install fitting in outlet opening. Con-

nect air pressure line to fitting. Apply air pressure of 75 pounds per
square inch to radiator.

b. Immerse radiator in water, and observe for air bubbles. Mark
leaks and repair by brazing.

c. After tests and repairs are completed, flush out radiator with
crankcase grade engine oil

Section 1l
OIL COOLER SHUTTER
Parograph
Cleaning, inspection, and repair..............................ccocooee. 37
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RA PD 320127

Figure 128 — Transmission Qil Filter

35. DESCRIPTION (fg 127).

a. This is a manually controlled shutter that is located across the
outer face of the oil cooler radiator. It is similar in construction to
the radiator shutter described in TM 9-1786A.

b. Removal and installation procedures are described in TM 9-786.

36. DISASSEMBLY (fig. 127).

a. Remove Shutter Assembly. Remove two cap screws with
lock washers attaching both ends of carrier to frame. FPull top end of
shutter assembly out of frame, and lift shutter out of frame.

b. Remove Bell Crank and Carrier. Unhook and remove return

spring. Remove two cotter pins and one washer attaching bell crank
and link to pin on carrier and pin on operating bar. Lift bell crank and
link off pins, and lift carrier off shutter assembly.

37. CLEANING, INSPECTION, AND REPAIR.

a. Clean all parts with steam-cleaning equipment, or dry-cleaning
solvent.

b. Inspect shutter louvers for damage. Straighten louvers where
possible, and rivet over loose trunnions and studs. Replace with new
shutter assembly if beyond repair.

e. Straighten bent grille. Replace return spring if broken.
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Figure 129 — Removing Knife from Filter

38. ASSEMBLY (fig. 127).

a. Install Carrier and Bell Crank. Place carrier on upper end
of shutter assembly, making sure all louver trunnions locate in holes
provided in carrier. Place bell crank and link over pin on carrier and
pin on operating arm, and place a washer over pin on carrier. Install
cotter pin in both pins. Hook one end of return spring over anchor
on carrier, and other end over operating bar stud.

b. Install Shutter Assembly. Set shutter assembly into frame,
and insert lower louver trunnions into holes provided at bottom of
frame. Move upper end of shutter assembly into frame, and install
four cap screws and lock washers attaching carrier to frame.

Section IV
OIL FILTER
Parogroph
Cleaning, inspection, and repair ... ... 41

39. DESCRIPTION (fig. 128).

a. Thisis a 0.0035-inch spaced metal element filter which is mount-
ed to the rear side of the transmission oil pump. It is cleaned by turning
a ratchet handle on top in a clockwise direction. This rotates the filter
element past a stationary blade which scrapes it clean. The dirt
scraped from the element falls to the bottom of the case, and is removed
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Figure 130 — Qil Filter Element, Relief Valve, and Spider Removed

by removing the drain plug. The ratchet handle is operated by moving
the operating handle, located in the right center platform compartment,
up and down. On the up-stroke the element turns with the rachet
handle, and on the down-stroke the element remains stationary, while
the handle turns on its ratchet. Packing is provided in the filter head
around the driver to prevent oil leakage. A relief valve located in the
lower end of the element opens at 19 to 21 pounds per square inch
pressure to permit the oil to flow through valve, in the event the oil is
too thick to pass through the element, or the element is clogged.

b. Removal and installation are described in TM 9-786.

40. DISASSEMBLY.

a. Remove Case (fig. 131). Remove four cotter pins and nuts
from cap screws attaching ring to filter head and remove case, ring, gas-
ket, and four cap screws.

b. Remove Cleaning Knife (fig. 129). Break and remove locking
wire from the three fillister-head screws attaching cleaning knife and
remove screws, lock washers, and knife.

¢. Remove Element (fig. 130). Remove three cotter pins and
unscrew three nuts from ends of studs. Remove relief valve spider,
relief valve assembly and element.
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Figure 131 — Transmission Oil Filter Disassembled
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Figure 132 — Relief Valve Disassembled

d. Remove Driver (fig. 131). Remove cotter pin and nut from
top end of driver. Unscrew ratchet handle from driver. Loosen lock
nut on packing gland nut, and turn packing gland nut out until it is
loose. Pull driver out from below head.

e. Remove Packing (fig. 131). Remove packing gland nut and
lock nut, and pull packing gland and packing out of filter head with aid
of a hooked tool.

f. Disassemble Relief Valve (fig. 132). Remove cotter pin and
nut from threaded end of valve stem. Lift off washer, spring, and cap.

41. CLEANING, INSPECTION, AND REPAIR.

a. Clean all parts thoroughly in dry-cleaning solvent, and dry with
compressed air.

b. Inspect element and replace with new element if winding is
broken or bent in any place.

c. Inspect cleaning knife, and straighten if contacting edge is bent.
Replace with new knife if it cannot be repaired.

d. Inspect relief valve seats for good condition, and metal-to-metal
contact all around. Remove all nicks. Lap seats together with fine
lapping compound if needed.

e. Inspect packing and replace if damaged.
f. Smooth the surface of driver shaft with crocus cloth if it is rough.
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g- Inspect ratchet handle for turning in a counterclockwise direc-
tion on hub nut. Ol ratchet. If ratchet does not work satisfactorily,
replace with new ratchet handle.

42. ASSEMBLY.

a. Assemble Relief Valve (fig. 132). Place cap, spring, and
washer on valve stem. Replace nut, washer, and cotter pin.

b. Install Driver and Packing (fig. 131). Insert driver through
hole in head. Place packing on driver, and push it into tapped hole in
head. Place packing gland on top of packing with countersunk side
against packing. Install packing gland nut and lock nut into head.
Tighten lock nut when gland nut is snug on packing. Screw ratchet
handle onto driver, and lock in place with nut and cotter pin.

¢. Install Element (fig. 130). Place element into filter head,
making sure driver locates in slots in element. Insert relief valve
assembly into end of element, and install relief valve spider on valve
and studs. Install nuts on studs, and lock with cotter pins.

d. Install Cleaning Knife (fig. 129). Install three fillister-head
screws and lock washers, thus attaching cleaning knife to filter head and
relief valve spider. Lock screws with locking wire,

e. Install Case (fig. 131). Place gasket, case, and ring in place
below filter head. Install four attaching cap screws, nuts, and cotter
pins. Use new gasket if necessary.
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CHAPTER 4
ELECTRICAL SYSTEM

Section |

DESCRIPTION

Faragroph

DEBETIDUON .vnnas s a i h e Rsn e T

43. DESCRIPTION.

a. The electrical system is the single-wire type. This means that
the current is carried from the positive terminal of a 12-volt battery
through cables to the various electrical units, and is returned to the
negative terminal through the grounded vehicle body and frame. Chassis
cables are contained in waterproof and oilproof nonmetallic woven
braid to form harnesses., Metallic flexible conduit is used over the
cables which go through the fender supports to the headlights and tail-
lights. It is also used over cable from battery to cranking motor switch,
and over cables from generator regulator to generator. Three junction
blocks and four amphenol plugs are provided. These make it easy to
remove, and replace the harnesses. And, they also facilitate testing
for grounded or broken wires. Metal clips are used throughout the
vehicle to hold the harnesses in place. Radio suppression bond straps
are used to ground the engine, doors, radiators, and oil cooler. These
are copper braided straps which are attached by cap screws.

b. Units of the electrical system herein include the battery, buzzers,
lights, siren, towed-load coupling socket, and carburetor shut-off
solenoid.

e. The entire vehicle electrical wiring system 1s shown on three
diagrams in TM 9-786. All cables on these diagrams are numbered,
and can be readily identified as to cable color, number and color of
tracer, gage of wire, and route of cable, by referring to charts which
follow the diagrams. Refer to diagrams and charts for tracing or re-
pairing electrical cables and leads:.

d. All electrical equipment used on this vehicle related to the
power plant such as distributors, generator, cranking motor, regulator,
etc., are covered in TM O9-1825A.

Section |1l
BATTERY
Paragraph
Description e R ... 44
Cleaning, inspection, and test. ... ... ... .................. ... 45
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RA PD 323132
Figure 133 — Battery

~ 44. DESCRIPTION (fig. 133).

a. The battery is a 12-volt, 168-ampere-hour unit equipped with
lifting handles and aviation type nonspill vent plugs. It is located
in the upper front end of the engine compartment. The negative
terminal is grounded to the vehicle body.

45. CLEANING, INSPECTION, AND TEST.

a. Clean. Clean battery terminals, also top of battery with a
solution of soda ash. Wash entire battery with warm water.

b. Inspect. Inspect battery case for cracks, bulges, or separation
of sealing compound between covers and case. Inspect terminal posts
and cell connectors for secure mounting. Make sure vent holes are
open. Electrolyte should be up to level of star-shaped indicators in
filler openings, or 43 inch above top of plates.

¢. Test. Determine state of charge of battery by using a hydrom-
eter. The following specific gravities can be taken as an approximate
measure of the condition of charge of the battery, and also the
temperatures at which solution will freeze.

Specific Gravity Freezing Temp.
Battery charged ... ... 1.285 -96°F. (-70°C.)
Battery 14 discharged ....................... 1255 —60°F. (-50°C.)
Battery Y discharged ... ... - 1.220 ~31°F. (~30°C.)
Battery 34 discharged = . wsons: B8 -8°F. (-22°C)
Battery normally discharged ... ... ... 1150 +5°F. (-15°C)
Battery completely discharged .......... 1.100 +18°F, (-8°C.)
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Perform high-rate discharge test to determine condition of cells in
the battery (battery must test at least 1.220 for satisfactory results).
Follow instructions accompanying the test instrument If cells are
found to be loose or shorted, the battery should be rebuilt. Charge
battery if specific gravity is below 1.220, and then make a high-rate
discharge test.

Section Il
BUZZERS
Poragroph
High temperature indicator buzzer ... 46
Low pressure indicator buzzer ..., 47

46. HIGH TEMPERATURE INDICATOR BUZZER.

a. Description (figs. 134 and 135). This is an electrically oper-
ated buzzer which is mounted to the back of the driver's seat. It
operates when engine coolant temperature is above 225°F. and the
ignition switch is on. The buzzer has two electro-magnetic coils which
supply the magnetic force required to actuate the buzzer armature.
A condenser is connected across the two wire terminals to prevent
arcing at the points, and also to prevent radio interference. A cover
is held to the buzzer base by a screw, and is sealed by a cork gasket
which is cemented to the cover,

b. Repair and Adjust (figs. 134 and 135).

(1) When the cover is removed, the internal parts of the buzzer
can be cleaned and adjusted.

(2) Clean internal parts with compressed air. Dress contact
points with a clean, thin contact file. Clean all burning or oxidation
from points and blow-off with compressed air.

(3) Hold the buzzer armature tightly against the pole pieces, and
check gap between contact points with a thickness gage. Gap should
be 0.018 inch. Adjustment is made by loosening lock nut on top of
post, and turning adjustable point until gap measurement is correct.
Then tighten lock nut on top of post

(4) Armature requires a force of 2 ounces applied at the extreme
end (bakelite armature bridge) to move it, to make contact between
contact spring and armature bridge. Correct force is obtained by
changing the tension of armature return spring. Loosen lock screw
on top of spring post, and turn armature return spring adjusting nut

128



LOCK NUT

ADJUSTABLE POINT

WIRE TERMINALS

CONDENSER

RA PD 323133
Figure 134 — High Temperature Indicator Buzzer with Cover Removed

to change spring tension. Tighten lock screw when adjustment is
correct. R

(5) Armature requires a total force of 6 ounces applied at the
extreme end (bakelite armature bridge) to hold it against the pole
pieces. This is obtained by carefully bending the contact spring
mounting bracket to increase or decrease the force of the contact
spring on the armature,

c. Test. Connect buzzer to a 12-volt battery, and observe its
operation. The sound of the buzzing can be changed slightly by
adjusting the armature return spring tension on the armature,

ARMATURE SPRING
ADJUSTING NUT

LOCK SCREW ™~

ARMATURE SPRING =

CONTACT SPRING ——ARMATURE BRIDGE

MOUNTING
BRACKET

CONTACT SPRING

[~ ADJUSTABLE POINT
RA PD 323134

Figure 135 — Diagram of High Temperature Indicator Buzzer
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ONDENSER

BUZZER ASSEMBLY

Figure 136 — Low Pressure Indicator Buzzer Assembly Removed
from Case

47. LOW PRESSURE INDICATOR BUZZER.

a. Description (fig. 244). This is an electrically operated buzzer
which is riveted to the same base that supports the low pressure indi-
cator switch. See paragraph 109. The assembly is attached to the
underside of the cowl. When air pressure in the air reservoir tanks
is below 60 pounds and the ignition switch is on, the buzzer operates.

b. Disassemble (fig. 136). Remove screw and lock washer attach-
ing the condenser wire terminal and copper ribbon to the buzzer
terminal. Bend the four case prongs away from the buzzer base just
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far enough to permit removing buzzer assembly. Lift buzzer assembly
out of case,

¢. Clean and Repair.

(1) Clean all burning or oxidation from contact points with a
clean, thin contact file. Contact point gap should measure 0.018 inch
when armature is*held against the pole piece. Bend stationary point
bracket to change gap measurement.

(2) Connect buzzer terminals to battery, making sure also to
connect condenser wire to buzzer terminal. Observe operation. Buzzer
will not make the same buzzing noise out of the case that it will when
in the case. This is due to the armature striking an insulated rivet
in the bottom of the case when the buzzer is installed. Arc should
occur in approximate center of points,

d. Assemble. Insert buzzer in case, and carefully bend prongs
over buzzer base to make secure. Connect condenser wire terminal
and copper ribbon to buzzer terminal.

Section IV
LIGHTS
Faragraph
Headlights .oommesmmsnsnasss edieEnsy
Taillights R e A T S P e By 49
Rear flood lights : T — 50

48. HEADLIGHTS.

a. Description (fig. 137). There are three headlight assemblies
furnished with the vehicle. Two are service headlights, and one is a
blackout headlight. On top of each light is a small marker light. Below
is supporting shaft which is attached to the light body by three cap
screws and lock washers. The only difference between the service
headlight and the blackout headlight is the sealed beam lamp-unit
and the electrical connector. The service headlight has a clear lens
to provide good illumination, while the blackout headlight has a flat,
thin slot in the lens which permits a beam of light to pass through.
The headlights can be readily removed or installed in either one of
two sockets provided at the front end of the vehicle. When a head-
light is installed in the socket, electrical contact is made between two
contact points at the lower end of the support shaft and two leads in
the socket. There are actually three leads in each socket; one for the
marker light, one for the blackout headlight, and one for the service
headlight. But only two leads are contacted, depending on which
headlight is installed. When not in use the headlights are stored
below the driver’s seat in a clamp on top of the clutch selector unit.
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Figure 137 — Headlights

h. Disassemble.

(1) RemMoVE SEALED BEaM Lamp-uNIT (fig. 138). Remove set
at lower side of door. Lift door with. sealed beam unit and ring out
of light body. Disconnect wire from lamp terminal and wire from
ground terminal. Pry three ring springs from door and separate ring,
door, and seal beam lamp-unit.

(2) ReEmovE MARkeR LiGHT LENs (fig. 138). Remove screw
from face of lens, and pull lower end of lens out; then lift lens up,
and remove.
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Figure 138 — Headlight and Marker Light Opened

(3) ReEMovVE MARKER LIGHT (fig. 139). Pull marker light wire
from bakelite connector. Remove nut and lock washer from marker
light mounting bolt. Remove spacer from bolt and lift marker light off.

(4) REMOVE SUPPORTING SHAFT (fig. 139). Remove bakelite
connector from wire. Remove three cap screws and lock washers
attaching supporting shaft, light body, and stiffener together. Remove
grommet.

(5) DisasseMBLE SHAFT (fig. 139). Remove cardboard wire
holder from inside shaft. Remove set screw holding connector with
wires, push on both wires, and remove connector from shaft.

¢. Repair. Solder wires in connector and terminals if they are
broken loose. Clean out old solder with soldering iron. Insert wire
and let solder run into end of terminal until a good connection is made.
Clean contact points with fine flint paper.

d. Assemble.

(1) AsSeMBLE CONNECTOR WITH WIRES INTO SUPPORTING

SHAFT (fig. 139). Run wires through supporting shaft and pull con-
nector into place, making certain hole in side of connector lines up

UNIVERSITY OF CALIFGRNIA



TM 9-1786B
48

ORDNANCE MAINTENANCE — POWER TRAIN, TRACK, SUSPENSION, AND EQUIP-
MENT FOR 13-TON, HIGH-SPEED TRACTOR M5 (INTERNATIONAL HARVESTER)

MARKER LIGHT LENS

MARKER UGHT

SEALED BEAM
SFACEE RING LAMP-UNIT DOOR

l

STIFFEHEE

'I.

o"\GEMT / : h.h:?:

GROUND WIRE

i %
0= j*—WIRE HOLDER

.

" BAKELITE CONNECTOR
SET SCREW

SUPPORTING
SHAFT CONNECTOR WITH WIRES RA PD 323138

Figure 139 — Headlight Disassembled

under set screw hole in shaft. Install set screw. Place wires in holes
provided in cardboard wire holder, and slide holder into shaft. Use
sealing compound around wires and cardboard wire holder.

(2) INSTALL SUPPORTING SHAFT (fig. 139). Place shaft on out-
side of light body, and spacer inside. Install three cap screws and lock
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Figure 140 — Locating Points for Assembling Lamp Unit,
Door, and Ring

washers, but do not tighten until after light is adjusted (subparagraph
e). Holes are slotted in body to provide a means of adjusting light
up or down. Cap screws are slotted at the threaded end so they can
be spread to prevent them from turning loose. Do not spread cap
screws until after light is adjusted.

(3) InstALL MARKER LIGHT (fig. 139). Insert wire and mounting
bolt through hole in top of light body. Install spacer, lock washer,
and nut on mounting bolt. Insert wires in both ends of bakelite

connector. Hook marker light lens on upper prong of marker light,
and install screw.

(4 INSTALL SEALED BEAM LAmp-unIT (fig. 140). Place lamp-
unit in ring so that locating prong sets in slot in ring. Put assembly
in light door so that slot in ring sets over locating prong in door (see
fig. 140). Pry retaining springs under door flange. Connect wires to
lamp terminal, and ground terminal in light body. Set lamp-unit
assemb!y on body, and install attaching screw.

e. Adjust

(1) SErVICE HEADLIGHT. Place a vertical screen or wall 25 feet
ahead of the vehicle. Screen and vehicle should rest on a fairly level
floor. Measure the distance from the floor up to the fender side rail
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SERVICE STOP LIGHT BLACKOUT TAILLIGHT BLACKOUT STOP UGHT

LEFT TAILLUIGHT RIGHT TAWLIGHT
Figure 141 — Taillights

at front and rear. These distances will be equal if the vehicle is level.
If necessary, jack up the front or rear end of the vehicle to make it
level. Measure distance from center of light lens to floor, and draw
a horizontal line on the screen or wall the same distance up from the
floor. Turn on service headlight. Cover one headlight and move the
other up or down until the top of its beam is 5 inches below horizontal
line on screen. The visual cut-off of the top of its beam on the screen
or wall should be 5 inches below the horizontal line (light center line).
Tighten the three cap screws attaching supporting shafts to light body
when adjustment is correct. Remove sealed beam lamp-unit, door,
and ring assembly from light body. Spread slotted ends of cap screws
to lock them. Install sealed beam lamp-unit, door, and ring assembly.

(2) Brackoutr HEADLIGHT. Place a vertical screen or wall 10
feet in front-of the vehicle. Level vehicle as covered in subparagraph
e (1) above. Turn on blackout driving light. Adjust light up or down
until the visual cut-off of the top of the beam on the screen or wall is
between 2 and 3 inches below the level of the bottom of the slot.
Tighten the three cap screws attaching supporting shaft to light body
when adjustment is correct. Remove sealed beam lamp-unit, door,
and ring assembly from light body. Spread slotted ends of cap screws
to lock them. Then, replace sealed beam lamp-unit, door, and ring
assembly.

49. TAILLIGHTS.

a. Deseription (fig. 141). Two taillights are provided on the
vehicle, one in the rear of the left powder box, and the other in the
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Figure 142 — Taillights Disassembled

rear of the right powder box. The left light is the blackout tail, service
tail, and service stop light. The right light is the blackout tail and
blackout stop light. Both lights are divided into upper and lower
compartments. The upper compartment of the left taillight has a
red lens and a two-filament bulb. One filament is for the service tail
signal, and the other for the service stop signal. The service stop signal
is the brighter. The upper compartment in the right taillight has one
window which emits amber light. This is the blackout stop light.
The lower compartments in the two taillights are the blackout tail
signals. Each has four triangular windows which emit beams of red
light that can be seen up to 900 feet when in line with the lamp axis.
The light is shielded from low flying airplanes.

b. Disassemble.

Remove light assemblies (fig. 142). Remove two screws from door.
Remove door, and pull each light assembly from body.

c. Assemble.

Install light assemblies (fig. 142). Insert the light assemblies into
the taillight body in their proper location. Place door on body, and
install two attaching screws,
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Figure 143 — Rear Flood Light Disassembled

50. REAR FLOOD LIGHTS.

a. Description. There are two rear flood lights on the vehicle,
located in the rear end of the left and right powder boxes just above
the taillights. The flood lights consist of a body with a threaded stud
at the bottom for mounting. Inside the body is a reflector which car-
ries a single-filament bulb at its center. The bulb socket is grounded
to the body by a ground wire, The reflector fits into the front of the
body against the rim. A rubber gasket makes a tight seal between
the reflector and lens. The door holds these parts securely to the
body. A single-contact wire connects a single-contact point in the
lamp socket to a terminal plate in the rear of the body.

b. Disassemble (fig. 143).

(1) REMOVE LENS AND LAMP. Remove screw from bottom of
door. Spread door and remove door, lens, and gasket. Turn and
remove electric lamp.

(2) REeEmovE REFLECTOR. Remove reflector from body by pry-
ing at bottom with screwdriver. Remove screw and lock washer at-
taching contact wire terminal to terminal plate inside of light body.
Remove nut, lock washer, and screw attaching ground wire terminal
to light body. Remove contact wire and spring from reflector.

(3) REMoVE TERMINAL PLATES. Slide the flatspring from
terminal plate inside of light body, and remove terminal plate and
spring.

¢. Clean and Repair.
(1) CLeEAN LENs. Polish reflector with a soft, clean cloth. Rub
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back and forth from rim to center. Do not use abrasive. Replace
reflector if sprung, bent, or if polished surface is damaged.

(2) Replace contact wire spring if it is broken or weak.

(3) Solder broken wire connections, or replace with new wire
where necessary.

d. Assemble (fig. 143).

(1) InsTALL TERMINAL PLATE. Insert terminal plate into hole
in back of light body, and slip spring under flange on inside of light
body to secure plate in place.

(2) INSsTALL REFLECTOR. Insert contact wire with spring in
socket in reflector. Install screw and lock washer attaching contact
wire terminal to terminal plate inside of light body. Install screw,
nut, and lock washer attaching ground wire terminal to light body.
Insert reflector in flange in light body.

(3) InstaLL Lamp anD LENs. Insert and turn lamp in socket.
Place gasket in groove around reflector, and place lens over gasket.
Spread the door, and place it over the lens and light body with the
large bulge toward the front of the light. Make certain side of lens
marked “TOP” is at the top of light, and that door clamping screw
is at bottom. Install door clamping screw.
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51. DESCRIPTION (fig. 144).

a. This is a 12-volt electric-motor driven siren which runs at 7,200
revolutions per minute. It draws 20 amperes when starting, and 10
amperes when running. The siren is attached to the vehicle by a
mounting ring which is spot-welded to the motor cover. Other parts
of the siren such as grille, rotor housing, and motor support plate, are
attached to the mounting ring and cover by four round-head machine
screws and lock washers.
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CABLE MOUNTING RING

RA PD 323143
Figure 144 — Siren

52. DISASSEMBLY.

a. Remove Grille and Siren Motor Cover (fig. 145). Remove
four round-head screws and lock washers from around the grille and
cover. Pull grille off motor cover. Grasp siren rotor housing in one
hand, and pull motor cover off with the other hand, being careful
not to damage cable when pulling it through bushing in cover,

b. Remove Siren Rotor and Housing (fig. 146). Pull rotor
housing from the motor support plate. Reach through opening pro-
vided in motor support plate with “;.-inch hexagon safety screw
wrench, and loosen the two safety set screws that attach siren rotor
to shaft. Pull siren rotor off shaft.

¢. Remove Armature (figs. 147 and 148). Take out screw in

motor case cover, and remove cover. Remove two nuts and lock
washers which attach motor yoke, motor case, and motor support

MOTOR COVER ROTOR HOUSING GRILLE RA PD 323144
Figure 145 — Removing Rotor Cover from Rotor Housing
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SIREN ROTOR ROTOR HOUSING

N

SAFETY SCR
SIREN MOTOR SUPPORT PLATE WRENCH RA PD 323145

Figure 146 — Removing Siren Rotor

plate. Carefully pull motor support plate from yoke, and remove
the motor case and motor armature. Be careful not to break the
wires loose from terminals in motor case.

d. Remove Brush Holder and Spring (fig. 149). NOTE: Do
not disturb these parts if inspection and tests show they are in good
condition. Remove flat head screw and formed insulator attaching
brush holder. Remove brush holder and spring from brush, and lift
off flat insulator.

COVER SCREW GROUND SCREW CABLE TERMINAL

CASE COVER COMMUTATOR MOTOR CASE RA PD 323146

Figure 147 — Siren Motor Case Cover Removed
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MOTOR YOKE MOTOR CASE

ARMATURE MOTOR SUPPORT PLATE RA PD 323147

Figure 148 — Siren Motor Armature Removed

MOTOR CASE

FLAT
IHEUMTDE;

FORMED |
INSULATOR

FLAT HEAD SCREW

—PFERRY g SPRING
BRUSH HOLDER .

RA PD 323148
Figure 149 — Siren Motor Brush Holder and Spring Removed
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53. CLEANING, INSPECTION, AND TEST.

a. Clean all parts with dry-cleaning solvent and dry with com-
pressed air.

b. Test field coils for shorts.

¢. ‘Test brushes, holders, and cable terminals in motor case for
grounds.

d. Test armature for grounds.

e. Check bushings for clearance on armature shaft. If bushings
are excessively worn, install a new siren motor assembly.

f. Check all soldered connections to make sure they are secure.
g. Check brushes for cracks.

h. Check siren rotor for run-out,

54. REPAIR.

a. Use 2/0 flint paper and clean commutator, being sure to re-
move all dust after cleaning.

b. Solder all wire connections which are loose or broken.

55. ASSEMBLY.

a. Ine ill Brush Holder and Spring (fig. 149). Insert brush
spring and brush in holder. Attach brush holder to motor yoke by
installing flat-head screw. Make sure the flat insulator is between
holder and yoke, and the formed insulator is under screw head. Repeat
operation if second brush holder is removed.

b. Install Armature (figs. 148 and 149). Insert armature shaft
through hole in motor case and into bushing in motor support plate,
Place armature between field, spread brushes until commutator will
pass between, and move armature until its shaft enters bushing in
yoke. Install two nuts with lock washers attaching yoke motor case
and motor support plate together. Install motor case cover, and
tighten attaching screw. Oil felt washers next to motor bushings
sparingly with engine oil SAE 10.

¢. Install Siren Rotor and Housing (fig. 146). Place siren rotor
on motor armature shaft making sure to line up set screws over flats
on shaft. Tighten both set screws. Place rotor housing over siren
rotor, and onto motor support plate; line up screw holes.

(. Install Siren Motor Cover and Grille (fig. 145). Run cable
through bushing in motor cover and slip the cover onto the rotor
housing, making sure to line up the screw holes. Place grille over
motor cover, and install four round-head screws and lock washers,

143



T™ 9-1786B
56

ORDNANCE MAINTENANCE — POWER TRAIN, TRACK, SUSPENSION, AND EQUIP-
MENT FOR 13-TON, HIGH-SPEED TRACTOR M5 (INTERNATIONAL HARVESTER)

Section VI
SOLENOID
Paragraph

Description and operation . ... ... ... ... . . R
Disassembly ... ... . . M i e T . §
Cleaning and inspection i : 5 . 58
Repair and rebuild ; : . 59
Assembly . o . 60
Adjustment .. . . . 61
Test . .. . . . . ... 62

56. DESCRIPTION AND OPERATION (fig. 150).

a. The solenoid is an electro-magnetic puller which 15 mounted
by a bracket between the two carburetors. The specific duty of the
solenoid is to operate an idle control cam which opens the throttles
to idling position when the ignition switch is turned on, and permits
the throttles to close completely when the ignition switch is turned
off. Closing of the throttles is necessary to prevent the engine from
running by heat of compression after the ignition switch is turned off.

h. The solenoid consists chiefly of two concentric coils of in-
sulated wire, a movable plunger, and a small breaker switch. The
outer coil winding is for pulling in the plunger only (called a “pull-in”
coil) and the inner winding is for both pulling in and holding the
plunger (called a “holding” coil). When the ignition switch is turned
off, no current is delivered to the solenoid. The plunger is out and
contact points are closed (fig. 151). When the ignition switch is
turned on, current from the 12-volt electric system flows to both the
outer and inner coil windings, pulling the plunger in. When the
plunger has almost reached its inner position, the plunger tip sep-
arates the contact points, opening the electric circuit to the outer
winding (pull-in coil). This leaves the inner coil (holding coil)
to keep the plunger all the way in (fig. 152). The holding coil is
capable of operating indefinitely without overheating, while the pull-in
coil would soon overheat if energized for more than a few seconds.
A relay 15 used in conjunction with the solenoid to carry the 29-
ampere current required to operate the solenoid. After the solenoid
has operated, and the plunger is all the way in, only .75 amperes are
required to hold it there.
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SOLENOID
RELAY

SOLENOID
WITH BRACKET RA PD 323149

Figure 150 — Carburetor Shut-off Solenoid and Relay

57. DISASSEMBLY. (fig. 153).

a. Remove Breaker Cover. Bend corners of breaker cover lock
away from nuts and remove two nuts, cover lock, cable clip, gasket,
and breaker cover. This exposes coil leads and contact points.

b. Remove Spring Contact. Remove nut and lock washer attach-
ing spring contact, and lift spring contact off screw.

WIRE FROM
RELAY PULL IN COIL
- W

O PLUNGER

— MWW s
POINTS
= HOLDING COIL CLOSED

GROUND GROUND
RA PD 323150

Figure 151 — Solencid Wiring Diagram — Plunger Out
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WIRE FROM
RELAY l PULL IN COIL

CONTACT

POINTS
[ HOLDING COIL OPEN ——

RA PD 323151

Figure 152 — Solenoid Wiring Diagram — Plunger In

¢. Remove Dust Cap. Pry snap ring from plunger adjusting
screw, and remove dust cap retainer. Remove three cap screws and
lock washers attaching retainer plate to solenoid housing, and remove
retainer plate and dust cap.

d. Remove Plunger. Remove three flat-head screws attaching
plunger stop to solenoid housing, and lift off plunger stop and gasket.
Pull plunger out of housing. Loosen adjusting screw lock nut, and
unscrew adjusting screw, lock nut, and lock washer from plunger.

58. CLEANING AND INSPECTION.

a. Clean all parts of solenoid with dry-cleaning solvent. Dry with
compressed air. Do not use oil on any part of the solenoid.

. Plunger should move back and forth freely in housing when
moved by hand.

¢. Neoprene dust cap must be free of cracks.

tl. Inspect contact points, and clean off all burning or oxidation.
Replace with new terminal plate and spring contact if points are
badly burned or defective (par. 59).

e. Inspect coil lead-soldered connections. They must be mechan-
ically and electrically secure.

539. REPAIR AND REBUILD (fig. 154).

a. When terminal plate or breaker cover gasket need replacing,
melt solder at coil lead connections, and bend tongs that hold leads,
Remove nut and lock washer attaching terminal plate to housing and
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BREAKER COVER GASKET

COIL LEADS

HOUSING WITH BRACKET

TERMINAL PLATE
RA PD 323153

Figure 154 — Terminal Plate Removed

lift off terminal plate and gasket. Install new gasket and terminal
plate if needed, or if coils are defective. Install terminal plate and
gasket which were removed, onto a new solenoid housing with bracket.
Straighten coil leads, and insert them through holes in breaker cover
gasket and terminal plate. Turn nut and lock washer down on the
stud whieh does not attach the spring contact. Bend tongs around
coil ledds and solder. Use only noncorrosive solder flux.

60. ASSEMBLY (fig. 153).

a. Install Plunger. Turn adjusting screw and lock nut and
washer into end of plunger, but do not tighten. Insert plunger into
solenoid housing. Place plunger stop with gasket over end of housing,
and install three attaching flat-head screws. Tighten screws securely.

b. Install Dust Cap. NOTE: See paragraph 61 a for adjusting
the plunger adjusting screw before installing dust cap. Insert dust cap
into retainer plate. Make sure the small flange on end of the cap
locates in beveled end of hole in retainer plate. Attach retainer plate
to housing by installing three cap screws and lock nuts. Place dust
cap retainer over adjusting screw, and install snap ring in groove in
adjusting screw.

¢. [Install Spring Contact. Place spring contact over screw in end
of housing, and install nut and lock washer. Line up points and
tighten nut.
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W |

P N— W —»

PLUNGER
 RETAINER PLATE

RA PD 323154
Figure 155 — Solenoid Plunger Adjusting Screw Setting

d. Install Breaker Cover. NOTE: See paragraph 61 b for ad-
justing breaker points before installing breaker cover. Place breaker
cover, cover lock gasket, cable clip, and cover lock over screws at
end of solenoid housing in order mentioned. Install nuts, and bend

opposite corners of cover lock against nuts to keep them from work-
ing loose,

61. ADJUSTMENT.

a. Plunger Adjusting Serew (fig. 155). Remove snap spring,
dust cap retainer, dust cap, and retainer plate. Pull plunger out of
housing as far as possible until it is against stop. The distance from
the center of the pin hole in the adjusting screw to the center of the
first mounting hole in the bracket should be 2V inches (fig. 155)
when measured parallel with the axis of the plunger. Turn adjusting
screw in plunger to get this measurement, then tighten lock nut.

b. Breaker Points. Remove breaker cover. Push plunger all the
way into housing until it is against stop. Contact points should be
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STATIONARY
CONTACT SUPPORT

SPRING CONTACT

B i
- e

~ a5
PLUNGER @
PUSHED ALL
WAY IN <
RA PD 323155

Figure 156 — Measuring Contact Point Gap

open Y4, inch (fg. 156). Make adjustment by bending stationary
contact support. With contact points closed (plunger pulled out)
the contact pressure should be 17 to 22 ounces. Check this pressure
by pulling contact spring point away from stationary point with ten-
sion gage (41-G-105) (fg. 157), and adjust by bending contact spring
bracket.

62. TEST.

a. Solenoid Operation (fig. 158). Attach the solenoid bracket
to a solid vertical support with the plunger adjusting screw down.
Connect the plunger adjusting screw to the hook end of a tension
gage. Connect opposite ring end of the tension gage to a heavy spring
which is anchored at the lower end. Connect solenoid to a fully
charged 12-volt battery with one wire to terminal screw on solenoid

TENSION y ’

GAGE

&
! ! mﬁ_*'l—l-._._"l'

o -._L--.:-_‘j
W @
- SPRING .

BRACKET -

RA PD 323156
Figure 157 — Checking Contact Point Pressure, Using Tool (41-G-105)
150

LINIVERSITY OF CALIFORNIA



T™ 9-1786B
62

3
WIRES TO 12-F
VOLT BATTERY

SOLENOID

BOLTED IN
POSITION

SPRING SCALE

HEAVY SPRING

ANCHORED AT

LOWER END
RA PD 323157

Figure 158 — Testing Pulling Force of Solenoid
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Figure 159 — Testing Coil for Open Circvit, Using Tester (17-T-5575)

breaker cover, and other wire connected to solenoid bracket. When
current is turned on, the initial pull should be a minimum of 40
pounds. Do not keep plunger from pulling all the way up into sole-
noid housing for more than a few seconds when current is turned on,
or pull-in coil will become hot and damaged. The force required to
pull the plunger from its seat when it is all the way up with current
on, should be a minimum of 50 pounds. Apply pressure on lower
spring to make this check.

bh. Contact Spring Pressure. Set the solenoid in its normal hori-
zontal position. After operating it several times, turn off the current
while plunger is in the far-end position. Normally the point spring
pressure against the end of the plunger should be just enough to
push the plunger off the inner stop.

c. Test Coil (fig. 159). Use low voltage circuit tester (17-T-5575)
and check for breaks in coil. Have breaker cover removed. Connect
one test point to grounded part of solenoid, and other test point to
terminal support. When solenoid contact points are together, both
coils carry current. When contact points are apart, only the holding
coil carries current. If test light shows the holding coil to be open
when the contact points are apart, replace with new solenoid housing
and bracket assembly.
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63. DESCRIPTION (figs. 160 and 161).

a. Two identical relays are used on the vehicle. One is the car-
buretor shut-off solenoid relay which is mounted to the solenoid
bracket. The other is the siren relay which is mounted to the under-
side of the cowl next to the siren. The relay is a remote controlled
electro-magnetic switch. Its principal parts are a base, an armature,
a coil and core assembly, and a cover. When the relay coil is energized
by being connected to the battery (through ignition switch in case of
solenoid relay or through siren switch in case of siren relay) the relay
contact points close, connecting the solenoid or siren direct to the bat-
tery. This eliminates the voltage drop that would occur if solenoid
or siren were connected to the battery through lengthy wiring and
switch. Better solenoid and siren performance is obtained by using
relays.

64. DISASSEMBLY.

a. Remove Cover (fig. 162). Remove two screws and lock
washers, and lift off cover and gasket.

b. Remove Armature (fig. 163). Remove two screws and lock
washers attaching armature to yoke, and lift off armature with hinged
anchor plate and armature spacing plate.

65. CLEANING AND INSPECTION.

a. Clean all parts with dry-cleaning solvent. Dry with compressed
air. Clean contact points of burning or oxidation, and examine them
to see that they are smooth and clean.

b. Check coil leads for secure soldered connections and good insu-
lation.
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TO SWITCH _ U r—

TO SOLENOI o~
OR SIREN 1o pATTERY ~ RA PD 323159
Figure 160 — Solencid or Siren Relay

TO SWITCH [ T——) |

TO SOLENOID ____|

OR SIREN
L L L
TO BATTERY |
'CONTACT POINTS \E;
RA PD 323160

Figure 161 — Relay Wiring Diagram

66. REPAIR (figs. 164, 165, and 166). ,I

a. If coil proves faulty, replace it with a new one. Melt solder at
coil lead connections, and bend tongs to release leads. Remove nut
and lock washer from lower end of core, and remove load terminal. ‘
Lift coil and core assembly from relay base. This assembly can readily
be disassembled by pressing core with adjusting plate out of coil and ‘
yoke. Set new coil and core assembly in place on relay base. Be
sure the locating pin in bottom of yoke fits into hole in insulation.
Place load terminal on threaded end of core, and install nut and lock
washer. Bend tongs over coil leads and solder wires to tongs. Use
only noncorrosive soldering flux. Be sure joints are mechanically and
electrically secure.
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GASKET

RA PD 32316]

Figure 162 — Relay Cover Removed

HINGE ANCHOR
ARMATURE

T L_SPACING PLATE

—
. RA PD 323162
Figure 163 — Removing Relay Armature

67. ASSEMBLY.

a. Install Armature (fig. 163). Attach hinge anchor plate, arma-
ture, and armature spacing plate to yoke, in order mentioned, by
installing two screws and lock washers. Do not tighten these two
screws until contact points are adjusted (par. 68).

b. Install Cover (fig. 162). Set cover with gasket over relay base,
and attach with two screws and lock washers.

68. ADJUSTMENT.

a. Armature Air Gap (fig. 167). With contact points just closed,
the air gap between the armature and core must measure 0.020 inch.
This setting is obtained by loosening the two round-head screws attach-
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COIL AND CORE ASSEMBLY

5,

LOCK T\;;:m

LOAD TERMINAL RA PD 323163

Figure 164 — Removing Relay Coil and Core Assembly

ing the armature to the yoke, and moving the armature up or down.
Contact point alinement must be maintained during this operation.

b. Contact Point Gap (fig. 168). With armature in the up posi-
tion the contact point opening must be 0.020 inch. This adjustment
is made by bending the stop on adjusting plate. Be sure that spring
pressure adjusting lip is high enough to exert a slight upward pressure
on armature spring before checking point opening. Adjusting plate
stop must clear armature in all positions except open position, where
stop will limit opening of contact points,

69. TEST.

a. Relay Operation (fig. 170). Remove relay cover. Connect a
12-volt battery to the relay with rheostat connected in circuit.
Connect one wire to switch terminal on relay, and other wire to relay
base. Connect voltmeter across wires connecting relay. Adjust the
rheostat to vary the voltage reading. The contact points should just
close with a reading of 6 to 8 volts on the voltmeter. Bend adjusting
lip (hg. 168) to accomplish this setting. The armature should pull
down and touch the coil core by increasing the voltage above 8. This
should happen before 10 volts register. At least a 1-volt lag should
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Figure 165 — Relay Disassembled
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LEAD WIRE CONMNECTIONS
RA PD 323165

Figure 166 — Soldering Coil Lead Wire

P
CONTACT POINTS MUST BE 0.020-INCH
IN ALINEMENT THICKNESS GAGE

ARMATURE ATTACHING SCREWS RA FD 323166

Figure 167 — Measuring Armature Air Gap

occur between contact point closing and the armature pulling against
the core. Slight bending of the movable contact point arm or arma-

ture hinge may be required to obtain this setting. i

bh. Coil (fig. 169). Assuming coil is installed in relay: To make
a thorough check of the coil for open circuit, melt the solder connec-
tion and disconnect the wire lead from the terminal tong farthest from
the contact points. Use low voltage circuit tester (17-T-5575). Place
one test point on coil lead which is still soldered to tong on base, and
other test point on coil lead which is disconnected. If test light indi-
cates a ground, check all insulated points and replace with new parts,
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=
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CONTACT BEND ADJUSTING
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POINT GAP RA PD 323167

Figure 168 — Measuring Contact Point Gap

LOW VOLTAGE CIECI;HT TESTER

TEST POINT— TEST POINT ON /
ON COIL LEAD COIL LEAD WHICH
IS DISCONNECTED RA PD 323168

Figure 169 — Testing Coil for Open Circvit, Using Tester (17-T-5575)

where repairs cannot be made. Connect a test point to each coil lead.

If light does not go on, coil is open and should be replaced with a
new one.
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HEOSTAT
12-VOLT BATTERY
\\
( )
C )

RA PD 323169
Figure 170 — Wiring Diagram for Testing Relay Operation
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70, DESCRIPTION AND OPERATION (fig. 171).

a. The electric brake controller is mounted on top of the trans-
mission cover on the right side. This controller supplies electric cur-
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STOP LIGHT TERMINALS : mﬁ"?ﬁmﬂjgﬂmw EEN

LEVER CURVED ARM CONTROLLER TERMINALS
RA PD 323170

Figure 171 — Electric Brake Controller

rent to the towed-load electric brakes proportionate to the movement
of the electric brake controller power cylinder. The power cylinder
1s operated by air pressure which is applied to the towed-load air brake
system. Greater air pressure causes more movement in the power
cylinder and electric brake controller, and more electric current will
flow, thus increasing the braking effect on the towed load. In event
of air failure, the controller can be operated manually by depressing
the brake pedal. The pedal must be depressed about two-thirds of
the way down before the controller begins to operate, and from there
on down the controller supplies a flow of electric current in proportion
to the movement of the pedal.

b. Moving the lever on the outside of the controller causes a
curved arm in the controller to contact a series of variable length cop-
per blades. These blades are all electrically connected in series by
resistance coils. When the curved arm contacts the first blade, which
is the longer, all the resistance coils are in the electric circuit, and little
current flows. Asthe curved arm moves upward, it contacts the shorter
blades, thus cutting out the resistance coils, and permitting greater
current to flow. With this construction, the current flow is in proportion
to the movement of the lever on the side of the controller. Also
included in the controller is the trailer stop light switch, which makes
contact whenever the curved arm contacts the blades.

71. DISASSEMBLY (fig. 172).

a. Remove Cover. Support controller in vise by clamping its
mounting bracket. Remove three'nuts and lock washers attaching
cover, and pry cover off.
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b. Remove Stop Light Switch Parts. Scratch outer side of stop
light switch cam so it will be installed with same side out. Remove
cam, cam spring, and cam spacer from cover screw. Remove two nuts
and lock washers from each stop light switch terminal screw and drive
screws out. Remove switch parts,

¢. Remove Controller Terminal. Remove two nuts and lock
washers from controller terminal, and drive out terminal screw,
Remove insulators and washers,

72. CLEANING AND INSPECTION.

a. Clean all parts of controller with dry-cleaning solvent. Dry
with compressed air.

b. Inspect copper blades and curved arm. If contact surfaces are
dirty or corroded, scrape clean with a knife or other sharp tool.

e. Inspect stop light switch contacts, and scrape contacting surfaces
clean.

d. Replace stop light switch cam spring if broken.
e. Inspect all soldered wire connections.

f. 1If the lever does not spring back to the stop when released,
the return spring is broken inside the unit. This spring cannot be

replaced in the field, as it is contained within a riveted assembly.
Replace the complete controller.

73. REPAIR.

a. Solder any wire connections which are broken loose.

bh. Straighten contact blades to make them all parallel. If there

are breaks in the resistance coils, or if blades cannot be straightened,
replace complete controller with a new one.

74. ASSEMBLY.

a. [Install Controller Terminal (fig. 172). Insert controller
terminal screw through contacts, lock plates, and inner insulator. Set
this subassembly inside controller case with terminal screws through
holes provided in case. Install contact insulator, terminal insulator,
brass washer, and two nuts with lock washer between, on terminal
screw. Place cam spacer on cover screw. Push cam and cam SPring

on cover screw with scratched side out. Compress long ends of cam
spring until they clear clevis and rest on clevis pin.

b. lnnlnl_l Cover. NOTE: See paragraphs 75 and 76 for adjust-
ing and testing before installing cover. Set cover on controller case
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with drain holes at bottom. Install three nuts and lock washers on
COVEer SsCrews,

75. ADJUSTMENT.

a. Stop Light Switch (fig. 171). Remove cover. Bend copper
stop light switch contacts with thin, flat-nosed pliers so there is 1] z-inch
clearance between the contacting surfaces.

76. TEST.

a. Connect 6-volt, 21-candlepower, single-contact lamp to a 6-volt
battery, and connect the electric brake controller into the circuit. The
lamp will not light when controller lever is released. Move the con-
troller slowly through its full arc of application. The lamp will light
to a glow; then increase in brightness in ten steps. If these results are
not obtained, replace complete controller.

Section IX
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77. DESCRIPTION (fig. 173).

a. The coupling socket is located in the right rear side of the pintle
hook housing. It has a cover assembly which is kept closed by a spring
when not in use, to keep out dirt. Inside the socket are four blades
which are held in place by four terminal bolts. When the cable plug
assembly from the towed load is inserted into the socket, electrical
contact is made with the four blades. These contacts connect to the
taillight wire, the stop light wire, the brake operating wire, and the
ground wire.

78. DISASSEMBLY (fig. 174).

a. Remove two steel nuts, brass washer, lock washer, brass nut,
and plain washer from each of the four terminal bolts. Then remove
6 blades, terminal bolts, and insulating insert from case. Unscrew jam
nut from cover bolt, and remove cover bolt and insulator.
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Figure 173 — Towed-load Electric Coupling Socket
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Figure 174 — Towed-load Electric Coupling Socket, Disassembled

79. CLEANING AND INSPECTION.

a. Clean all parts with dry-cleaning solvent. Dry with compressed
air.

b. Inspect four blades for wear. Replace if elongated edge of

blade is worn to knife edge. Replace if circular groove is worn in each
side of blade to one-half the thickness of the metal

c¢. Inspect insulating insert, and replace with a complete new socket
assembly 1if cracked or damaged.

80. ASSEMBLY (fig. 174).
a. Place insulator on end of case with lettered side out. Insert

" cover bolt through center hole in case and insulator. Then turn jam
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nut down on cover bolt, but do not tighten. Place insulating insert
into case so that the drain hole at the inner end of the large groove
lines up with the drain hole in the case (fig. 173). Turn the insulator
on the outside of case so that when facing the terminal end with the
drain hole in the case facing down, the stop light terminal will be on
the left, and the ground terminal on the right of center (fig. 173).
Line up the terminal holes and push insulating insert, case, and insu-
lator together. Insert terminal bolt in hole in blade, and set blade in
slot provided in insulating insert with terminal bolt through hole in
insert. Install plain washer and brass nut (with locking surface out)
on the terminal bolt. Install remaining three blades, terminal bolts,
brass nuts, and plain washer. Install lock washer, brass washer, and
two steel nuts on each terminal bolt.
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81. DESCRIPTION (figs. 175 and 176).

a. The engine clutch, clutch brake, towed-load air brakes, towed-
load electric brake controller, and windshield wiper, are all operated
by compressed air from the air system. At the rear of the vehicle is
an air outlet which provides a supply of compressed air for such uses
as inflating tires. A pressure gage on the instrument panel indicates
the air pressure in the system. When the air pressure is below 60
pounds, and the ignition switch i1s on, a buzzer operates below the
cowl, indicating low air pressure. Air pressure is controlled by a pres-
sure control valve which is mounted on top of the compressor. It regu-
lates the pumping cycle of the compressor to maintain a pressure of
approximately 80 to 100 pounds in the system. A safety valve opens
at 172 to 178 pounds to bleed off excess pressure should the control
valve fail to perform its function. Seamless steel tubing is used through-
out the air system. This tubing is covered with a protective loom,
and is connected by compression tube fittings.

b. A belt-driven, rotary-type air compressor is supported on a
bracket mounted to the distributor side of the engine. It is cooled by
the engine cooling system. All the intake air entering the air system
must first pass through the engine air cleaner, where it is cleaned.
From the air cleaner it is drawn into the air compressor, where it is
pumped under pressure to the two air reservoir tanks. The tanks
are connected in series, which means that the air must first pass through
one tank and then the other. The moisture which collects in these
tanks is removed through drain cocks by pulling up on a drain control
rod located below the right center platform door. From the tanks
the air passes through a separator, where the remaining moisture is
separated, and then to the manifold. The manifold 1s the common
feeder for the tubes or flexible hoses supplying compressed air to three
branches of the air system; namely, the engine clutch branch, the trailer
brake branch, and the windshield wiper, air pressure gage, and low
pressure indicator branch.

¢. The engine clutch branch of the air system consists of the
clutch shifting valve which controls the operation of the two clutch
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Figure 175 — Air System Diagram, Rear Half

shifting power cylinders, and the clutch brake application valve which
controls the operation of the clutch brake power cylinder.

d. The trailer brake branch of the air system includes the air and
electric brake control valve which controls the air pressure to the ser-
vice coupler located at the rear of the vehicle, and the electric brake

controller power cylinder. The service coupler is connected to the
towed-load brake system by a trailer air brake hose. The electric brake
controller power cylinder operates the electric brake controller, caus-
ing a greater or lesser flow of electric current to the trailer electric
brakes, as the air pressure in the brake system is increased or decreased.
A two-way valve is connected in the air brake system. This valve
automatically closes on either one of two seats, depending on which
direction the air is flowing. When it is closed on one seat, it prevents
the air in the brake system from escaping past the front service coupler,
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Figure 176 — Air System Diagram, Front Half

and when it is closed on the opposite seat, the air entering the front
service coupler will bypass the vehicle air system and go directly to
the service coupler at the rear of the vehicle. Tubing connects the
air manifold to the emergency couplers located at the front and rear
of the vehicle. A shut-off cock is located ahead of each emergency
coupler. Directly ahead of the rear shut-off cock i1s a branch tube
leading to the tire hose supply. Directly ahead of the front shut-off
cock is a one-way valve which allows compressed air to pass into the
system, but not out.

e. The third branch of the air system connects the air manifold
to the windshield wiper, air pressure gage, and low pressure indicator.

f. As was mentioned above, there are four power cylinders used
in the air system: two for operating the dual engine clutch, one for
operating the clutch brake, and one for operating the electric brake
controller. The construction of these power cylinders requires that
they breathe air in and out of the cylinders on the low pressure side
of the pistons when they operate. Therefore, to assure the entrance
of only clean air, the clutch brake power cylinder and electric brake
controller power cylinder are connected by breather hoses to the winch
shifting lever housing. This housing is open to the transmission and
differential, and is connected by vent tubes to the clutch housing and
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gear reduction unit housing. Another vent tube located in back of
the driver's seat and also connected to the winch shifting lever hous-
ing, permits breathing into the atmosphere. The two clutch cylinders
breathe into each other because they always operate in opposite direc-
tions,

Section Il
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82. DESCRIPTION (fig. 177).

a. The air compressor is a rotary-type manufactured by Wagner
Electric Corporation. It is belt-driven off the front end of the crank-
shaft, and i1s cooled by the engine cooling system. The air compressor
assembly includes integral units which perform functions other than
compressing air; namely, a pressure control valve to regulate the pump-
ing cycles, an oil economizer to effect air and oil separation, and a
self-contained pressure oiling system.

b. Basically, the compressor consists of a cylindrical stator with
two end plates and a rotor which spins on its axis within the stator.
The rotor is centered on and revolves with a shaft suspended in bear-
ings located in either end plate. The shaft is alined so that it is cen-
tered horizontally, and off-center vertically, in relation to the stator.
The rotor is of smaller diameter than the stator, and the shaft aline-
ment is such that the rotor just clears the stator at the bottom, while the
top clearance is large. Four rotor blades, equally spaced on the rotor
periphery, slide in slots located in the rotor so that the trailing edge
of each blade forms an acute angle with the stator wall. Springs and
push pins are located in each rotor slot, cushioning the movements of
the rotor blades. Parts are machined to tolerances so exacting that
gaskets are not needed between mating surfaces. A film of oil provides
an effective seal between moving parts so that air under pressure will
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Figure 177 — Air Compressor

not escape. A rotary oil seal is used to prevent the oil from leaking
out through the clearance between the drive end plate and shaft.

¢. The pressure control valve consists of a body casting which
mounts on a boss provided on the stator drive end plate. Contained
within the valve body proper is the pressure regulating spring, shut-off
piston, piston diaphragm, and dome unloading piston, seat, and spring.

d. The oil economizer mounts on bosses provided on the oil dome,
which is attached to the stator dome end plate. The economizer con-
sists of a mounting base and tank with outlet fitting at the top. Con-
tained within the outlet fitting is the outlet check valve. Inside the
tank is the inner shell and oil baffle plate.

e. The pressure control valve and oil economizer are connected
by two external tube assemblies, completing the rotary compressor
assembly.

83. OPERATION.

a. Air Compression (figs. 178 and 179). As the rotor revolves,
the four rotor blades move outward and inward in relation to the rotor
axis, according to the clearance between the rotor and the stator., The
rotor blades thereby maintain constant contact with the stator. As the
clearance between the rotor and stator lessens, the space between the
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Figure 178 — Cross Section of Air Compressor, Pressure Control
Valve, and Oil Economizer — Side View
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Figure 179 — Cross Section of Air Compressor Rotor and Stator

blades is reduced. Air trapped between the blades is compressed and
forced out of the stator through an escape port in the dome end plate.
As the clearance between the rotor and stator increases, the space
between the blades, rotor, and stator increases, forming a vacuum.
Atmospheric pressure forces air through the intake passages in the
control valve and drive end plate, and into this space, where com-
pression takes place.

b. Compressor Lubrication (fig. 178). Air pressure within the
compressor, except at the dome end plate air escape port, is always
lower than the air pressure in the upper part of the oil dome. This
pressure differential forces the oil from the oil sump in the oil dome,
through an oil passage in the dome bearing cap. 0il is then forced
from the bearing cap through the rifle drilled passages in the rotor shaft,
and through the rotor keyway to each end plate, where it is impelled
between the end plates, rotor, and rotor blades. Here the oil not only
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Figure 180 — Air Compressor Disassembled
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Figure 181 — Removing Compressor Pulley, Using Puller (41-P-2912)

lubricates, but also seals the chambers between the rotor blades and
stator so that the air under compression does not escape. The oil
is carried with the compressed air, through the air escape port in the
dome end plate, and into the oil dome.

¢. 0il Economizer (fig. 178). As the oil-misted air is discharged
from the oil dome, it passes into the oil economizer where the oil 1s
removed from the air by passing the mixture through a series of
baffles contained in the inner shell. The air is then discharged through
the outer check valve located in the outlet fitting at the top of the
economizer. After the air passes the outer check wvalve, it goes
through a tube to the air reservoir tanks where it is stored. When
the compressor reaches shut-off pressure and the dome and economizer
are unloaded, the oil which is accumulated in the economizer is re-
turned to the oil dome.

d. Pressure Control Valve (fig. 178). The diaphragm in the
pressure control valve is at all times under reservoir tank air pressure.
This pressure is maintained through the air tube which connects the
tee over the oil economizer to the pressure control valve. When the
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Figure 182 — Removing Pressure Control Valve and Inlet Check Valve

reservoir air pressure is raised to the pressure at which the control
valve is set, it overcomes the compression of the control valve spring
and the diaphragm is forced downward, causing the valve piston to
seat on the valve body insert, closing the air inlet passage, and creating
a high vacuum in the lower inlet passage; then air compression is
stopped. The vacuum unbalances the dome relief piston, which
moves against the tension of the piston spring and allows the piston
to seat on the insert, opening a by-pass. The by-pass port is con-
nected to the oil dome through an air tube, which permits the air
pressure which is held in the oil dome and economizer to discharge
through the by-pass and air inlet passage.

84. DISASSEMBLY.

a. Compressor (fig. 180).

(1) Cramp CoMPRESSOR IN VISE. Remove the two compressor
mounting studs nearest the drive pulley end (studs have the locating
flanges). Clamp the remaining two studs in the vise to hold com-
pressor during disassembly,

(2) Dgrain OiL. Remove oil filler plug and oil drain plug.

(3) RemoveE Compressor PuLLEY (fig. 181). Unscrew adjust-
ing flange from pulley. Remove cotton pin, castellated nut, and washer
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Figure 183 — Removing Qil Economizer with Tee and Safety Valve
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Figure 185 — Removing Oil Separator with Tube
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Figure 186 — Removing Rotor Shaft Dome End Bearing Cap

from end of compressor rotor shaft, and pull pulley off with gear
puller (41-P-2912). Remove Woodruff key.

(4) RemoveE BotH AIR Tuses (fig. 182). Unscrew fitting nuts
attaching ends of tubes

(5) RemovE PRrReEssURE CoNTrROL VALVE aAnND INLET CHECK
VALVE (fig. 182). Remove two cap screws and lock washers securing
valve to stator drive end plate, and lift off pressure control valve and
gasket. Use a small screwdriver between the check valve and seat
to lift out inlet check valve. M

179

UNIVERSITY OF CALIFORNIA



T™ 9-17868B
84

ORDNANCE MAINTENANCE — POWER TRAIN, TRACK, SUSPENSION, AND EQUIP-
MENT FOR 13-TON, HIGH-SPEED TRACTOR M5 (INTERNATIONAL HARVESTER)

R -

-

D 323183
Figure 187 — Pulling Dowel Pin from Stator Dome End Plate,
Using Dowel Pin Puller
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Figure 188 — Locating End Plate Puller (41-P-2907-197) for Removing
Stator Dome End Plate, Rotor, and Shaft Unit

(6) ReEmove O Economizer (fig. 183). Unscrew four nuts
and lock washers securing oil economizer base to oil dome. Lift off
oil economizer and gaskets,

(7) ReEmoveE OiL Dome (hg 184)., Take out nine cap screws
attaching oil dome to stator dome end plate. Remove oil dome and
gasket.
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Figure 189 — Removing Stator Dome End Plate, Rotor, and Shaft
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Figure 190 — Removing Sealing Rings, Spring, and Spring Retainer

(8) RemoveE OiL SEPARATOR WiTH TuBE (hg. 185). Unscrew
tube nut from fitting in stator dome end plate.

(9) ReEmovE RoTtor SHAFT DoME EnND BEARING CaP (fig. 186).
Remove four machine screws and lock washers attaching bearing cap
to rotor dome and plate,
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Figure 191 — Releasing Lock Washer from Ball Bearing Lock Nut
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Figure 192 — Stator Dome End Plate and Rotor Shaft Disassembled
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Figure 193 — Driving Rotor Shaft from Sealing Ring Spring Collar

(10) ReEmovE STATOR DoME END PLATE, BEARING, ROTOR AS-
SEMBLY, SHAFT, AND SEAL PARTS As A Unit. Pull two end plate
dowel pins with dowel pin puller (hg. 187). Use a copper washer
3s inch (LD. x % ¢ inch O.D) under dowel pin puller to protect the
smooth surface on the end plate. Remove eight cap screws attaching
end plate to stator. Remove six cap screws and lock washers attach-
ing sealing cap to stator drive end plate and rear cap and gasket.
Place end plate puller (41-P-2907-197) over end of shaft, and make
secure to end plate with six cap screws (fig. 188). Turn puller
screw and push out the end plate, bearing, rotor assembly, shaft, and
seal parts as a unit from the stator (fig. 189). NOTE: As the rotor
is withdrawn from the stator, the blades, blade springs, and pins will
fall from the rotor. Care must be exercised not to damage in any
manner the mating surfaces of the end plates and stator, as no gaskets
are used and this is a metal-to-metal seal. Any mars or scratches may
result in air or coolant leaks.

(11) DisasseMBLE UNIT CONSISTING OF STATOR DOME END
PLATE, BEARING, ROTOR SHAFT, AND SHAFT SEALING PARTS (fig. 192).
Remove all blades, springs, and pins from rotor. Pry between seal-
ing spring coils, all around, and slide sealing ring retainer with rubber
ring and carbon ring off rotor shaft (fig. 190). Carbon ring is brittle

183

UNIVERSITY OF CALIFORNIA



T™ 9-17868
84

ORDNANCE MAINTENANCE — POWER TRAIN, TRACK, SUSPENSION, AND EQUIP-
MENT FOR 13-TON, HIGH-SPEED TRACTOR M5 (INTERNATIONAL HARVESTER)

RA PD 323190
Figure 194 — Removing Sealing Nut with Wrench (41-W-3336-690)

STATOR STATOR DRIVE END PLATE STATOR DRIVE END
PLATE BEARING

: DOWEL PIN
' GASKET
SEALING RING
. NUT
GASKET
SEALING "CAP
RA PD 323191

Figure 195 — Stator Drive End Plate Disassembled

and will break if it is pressed against shaft when retainer is pried off.
Release the lock washer from the nut securing the bearing to the
rotor shaft (hg. 191), and remove the nut and washer. Press the
rotor shaft out of the dome end bearing. The rotor is a slide fit on
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RA PD 323192

Figure 196 — Removing Cap and Diaphragm from Pressure
Control Valve

éhe shaft, and can be easily withdrawn. Drive the rotor shaft from
the sealing ring spring collar (fig. 193). Remove bearing from stator
dome end plate, using a brass rod and hammer. g

(12) RemovE STaTOR DRIVE END PLATE BEARING. Drive bear-
ing from end plate, with brass rod and hammer.

(13) Remove SeEaL Nuts (figs. 194 and 195). Using a special
seal nut wrench (41-W-3336-690) unscrew seal nut from stator drive
end plate. Use two '4- x 13g-inch cap screws to attach wrench to
end plate.

(14) Remove StaTOorR DRIVE END PLATE (fig. 195). Pull two
dowel pins from stator drive end plate, using dowel pin puller (fig.

187). Remove eight cap screws attaching stator drive end plate to
stator, and remove stator drive end plate.

%

b. Pressure Control Valve.

(1) RemoveE DiapHrRAGM (fig. 196). Clamp base of valve body
in a vise, Remove four cap screws and lock washers attaching dia-
phragm cap, and remove cap diaphragm washer and diaphragm.

(2) RemoveE PistonN (fig. 198). Unscrew piston guide from
valve body, using piston guide wrench (41-W-3336-740) (fig. 197),
and lift out piston and compression spring.
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PISTON GUIDE
RENCH PISTON GUIDE

F
LW
|~:.

PRESSURE CONTROL
VALVE BODY RA PD 323193

Figure 197 — Removing Piston Guide with Piston Guide Wrench
(41-W-3336-740)

(3) RemovE VALVE Bopy INSErT (hg. 198). Remove valve
body insert snap ring from wvalve body, using screwdriver. Pry out
insert retainer and insert.

(4) REmMovE DoME RELIEF VALVE (fig. 198). Loosen relief valve
cap lock nut, and unscrew relief valve cap from body. Remove valve,
insert, and compression spring.

(5) REMOVE ADJUSTING ScrReEw (fig. 198). Measure distance
from adjusting screw and face of valve body. (This dimension will
be used later when installing.) Turn out adjusting screw from valve
body.

¢. il Economizer.

(1) ReEmovE OUuTER CHECK VALVE Disk (fig. 199). Clamp the
oil economizer base in a vise. Unscrew the check valve spring guide
from the outlet fitting on top of the oil economizer tank. Remove
spring guide, gasket, spring, and disk,

(2) Remove OiL EconomizéEr TANK. Remove eight machine
screws and lock washers attaching tank to base, and lift off tank (fg.
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B <— SCREW RELIEF VALVE SPRING
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Figure 198 — Pressure Control Valve Disassembled

200). Pry off tank sealing cup from base (fig. 201), Lift out inner
shell assembly (fig. 202). If inner shell is tight in base and inspection
shows parts to be in good condition, do not remove inner shell or
baffle plate.

(3) Remove Oi. Economizer BAFFLE PLATE (fig. 202). Re-
move two drive screws attaching baffle plate to base.

85. CLEANING.
a. Clean all parts thoroughly with dry-cleaning solvent, and dry

with compressed air.

86. INSPECTION AND REPAIR (fig. 180),
a. Compressor,

(1) STATOR AND END PLATES. Inspect stator bore and end plates

for scores. If scores are prevalent, replace stator and end plates as
an assembly.
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olL
ECONOMIZER |

RA PD 323195
Figure 199 — Removing Check Valve Parts

(2) Bearings. Check both rotor shaft bearings. If looseness
i1s detected, replace bearings.

(3) Burabpes. Check blades; if they show wear on the back flat,
replace with new blades. Discard blade springs and replace with
new Springs.

(4) Oin SeEaL. Inspect sealing ring nut. If contact surface is
scored or cracked, replace with new nut. Discard carbon sealing
ring and rubber sealing ring. Replace with new,

(5) Rotor SHAFT. Inspect rifle drilling in rotor shaft, and make
sure passage 1s clear.

(6) INLET CHEcK VaALVE. Inspect inlet check valve. If spring
i1s broken, replace with new valve unit.

(7) WoobpruFF KEY. Inspect special Woodruff key in rotor shaft,
and replace if wear is observed.
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Figure 200 — Removing Qil Economizer Tank

b. Pressure Control Valve (fig. 198).

(1) Piston AND INSERT. Inspect contacting surfaces of piston
and piston insert. If they are scratched or show signs of leaking, re-
place with new parts.

(2) SprINGS. Replace broken springs.

(3) REeLIEF VALVE. Inspect relief valve, valve insert, and cap
for damage; replace defective part.

(4) DiapHRAGM. Inspect diaphragm for cracks or leaks. Replace
if defective,

¢. il Economizer.

(1) INNER SHELL. This shell cannot be disassembled; therefore,
flush out with dry-cleaning solvent. Replace if damaged.

(2) CHEck VaALVE. Inspect check valve disk and check valve
seat in oil economizer tank fitting. Replace disk or tank if faulty.

(3) TAnNK SEALING Cup. Inspect for scratches in sealing surfaces.
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SEALING CUP

OIL ECONOMIZER
BASE
RA PD 323197

Figure 201 — Removing Sealing Cup from Qil Economizer Base

INNER SHELL e My
BAFFLE PLATE -

RA PD 323198

Figure 202 — Removing Inner Shell, Baffle Plate Removed
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87. ASSEMBLY.

a, Compressor.

(1) PLacE RoTor AsseMBLY IN STaTOR. Assemble the springs,
pins, and blades to the compressor rotor. When installing the rotor
blades, be sure that contact faces of the blades follow the curved
surface of the rotor, and that blades face in direction of rotation (fig.
180). This may be determined by observing the arrow on the outer
face of the stator drive end plate which indicates direction of rotation.
Place a rubber band or string around the circumference of the rotor
to hold the blades in place when they are installed. Place the rotor
assembly in the stator, and remove the string or rubber band.

(2) AsseMmBLE UniT, ConsisTING OF STaTorR DoME END PLATE,
BEARING, AND RoTOR SHAFT (fig. 192). Press dome end bearing on
rotor shaft, and install retaining lock washer and nut. Tighten nut
securely, and bend lock washer to engage notch in nut. Insert shaft
through hole in stator dome end plate, and press bearing into place,

(3) ImstaLL UnIiT, CONSISTING OF STATOR DOME END PLATE,
BEARING, AND RoTor SHAFT. Install key in rotor shaft keyway.
Push shaft through hole in rotor, taking care to line up key with
keyway in rotor. Line up screw holes in end plate with those in
stator, and start the eight cap screws. Then drive in two dowel pins.
Tighten the eight cap screws securing the end plate.

(4) INSTALL SEALING RING SPRING CoLLAR (fig. 203). Install
collar with collar sleeve, making sure to drive collar solidly against
shoulder of rotor shaft,

(5) InsTALL SEALING RING NuT (fig. 195). Install sealing ring

and sealing ring nut in stator drive end plate. Tighten nut securely
with seal nut wrench (41-W-3336-690) (fig. 194).

(6) PLACE RoTOR SHAFT SEALING PARTS OoN SHAFT (fig. 190).
Slhide sealing spring, retainer, rubber ring, and carbon ring on’ shaft
in their respective order, with the spring against the spring collar.
Make sure the lugs on the sealing retainer line up with the slots in
the carbon ring.

(7) InsTALL STATOR DRIVE END PLATE. Slide stator drive end
plate over rotor shaft and start eight attaching cap screws. Drive

two dowel pins into their respective holes in end plate and stator;
tighten eight attaching cap screws.

(8) InsTtaLL DomE END BEARING Cap (hg. 186). Set bearing
cap 1n place on stator dome end plate, and attach with four machine
SCTeWS.

(9) InstaLL RoTorR SHAFT DRIVE END BEARING. Place about
two tablespoonfuls of general purpose grease in the stator drive end

plate and around the rotor shaft, and press the bearing into place
with shielded side out. Set sealing cap with gasket in place on end
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COLLAR SLEEVE

SPRING COLLAR

ROTOR SHAFT

i

RA PD 323199
Figure 203 — Installing Sealing Ring Spring Collar on Rotor Shaft

of stator drive end plate, and secure with six cap screws and lock
washers,

(10) INsTALL OIL SEPARATOR (fig. 185). Screw tube nut into
fitting 1n stator dome end plate, making sure that o1l separator unit
1s in a vertical position when tightening,

(11) InstaLL O DoME (fig. 184). Set the oil dome with gasket
on stator dome end plate and attach with nine cap screws. Tighten
cap screws securely, as dome is under air pressure during pumping
cycle, .

(12) InstaLL INLET CHECk VALVE (fig. 182). Set wvalve in
stator drive end plate,

(13) InNsTALL PRESSURE CONTROL VALVE (fig. 182). Set valve
and gasket on top of stator drive end plate, and attach with two cap
screws and lock washers,

(14) InsTaLL O EconomizeEr (fig. 183). Set oil economizer
and gaskets on top of oil dome, and secure with four stud nuts and
lock washers.

(15) InsTALL BOoTH AIR TuBES. Attach two air tubes to elbow
fittings in pressure control valve and oil economizer base, and to tee
over oil economizer,

(16) App LUBRICATING OIL. Install drain plug in oil dome, and
fill the dome with oil to “FULL" mark on filler plug dip stick. Tighten
filler plug finger-tight.
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Figure 204 — Installing Insert in Pressure Control Valve Body

(17) INsTALL PULLEY. Install Woodruff key in rotor shaft, slide
pulley on shaft and install washer, nut, and cotter pin. Screw flange
on pulley.

b. Pressure Control Valve.

(1) InstaLL VALVE Bobpy INsgrT (fig. 198). Set valve insert
in place in valve body with step-cut-side upward. Install insert re-
tainer ring and with plug press into position (fig. 204). Place snap
ring in position on top of retainer ring.

(2) InstaLL Pi1sTON (fig. 198). Set piston in valve body. Screw
in guide, and tighten securely with piston guide wrench (41-W-3336-
740) (hg. 197). '

(3) InsTALL DiAPHRAGM (fig. 196). Set diaphragm, diaphragm
washer, and cap over piston, and make secure to valve body by in-
stalling four cap screws and lock washers.

(4) InsTALL RELIEF VALVE (fig. 198). Install relief valve, insert,

and spring in relief valve body. Screw cap assembly into valve body
finger-tight, then hold cap and tighten lock nut.

(5) INSTALL PRESSURE REGULATING SPRING (fig. 198). Install
spring in the valve body, and secure with adjusting screw. Turn ad-
justing screw in until the distance from screw to the body face is equal
to measurement made before adjusting screw was removed (approxi-
mately Y5 inch). NOTE: There is no test to be made on pressure
control valve before valve is installed on compressor.
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c. 0il Economizer.

(1) INsTALL TANK. Attach baffle plate to base with two drive
screws (fig. 202). Set inner shell in place on base. Place sealing cup
on base (fig. 201). Place tank in position on base, and attach with
eight machine screws and lock washers (fig. 200).

(2) INSTALL CHECK VALVE (hg. 199). Place check valve disk in
outlet fitting on top of oil economizer tank. - Assemble spring and
gasket to spring guide, and screw it into outlet fitting.

88. TEST.

a. Before Installing. Rotate air compressor shaft and check for
freeness. It should turn without binding.

b. After Installing. Run engine at 600 to 700 revolutions per
minute and pump air tanks to shut-off pressure (95 to 100 pounds).
Operate towed-load brake and service clutch pedal until air pressurg
drops sufficiently to cause the compressor to again start pumping.
Difference between cut-in and cut-out pressure is 15 to 20 pounds.

89. ADJUSTMENT.

a. In event the cut-out pressure is above or below 95 to 100
pounds, remove pressure control valve from compressor, and adjust
control valve spring adjusting screw. Turn adjusting screw clockwise
to raise cut-out pressure, and counterclockwise to lower cut-out pres-
sure. One full turn of the adjusting screw changes cut-out pressure
approximately 5 pounds per square inch.

Section Il
SAFETY VALVE
Farcgroph
Description . R S e 90
Disassembly . . e 91
Cleaning and inspection . ... ... ... . . s 18
Assembly i R T U meEases 198
Test L PR T R TR sy e

90. DESCRIPTION (fig. 205).

a. The safety valve is a spring-loaded, ball-seating valve which is
set to relieve pressure in the air system at 172 to 178 pounds in event
pressure control valve fails to perform its function. The safety valve
screws into the inverted tee, which is directly over air compressor oil
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Figure 205 — Cross-section of Safety Valve

economizer (fig. 183). The safety valve can be held open manually
by lifting up on exposed end of valve stem.

91. DISASSEMBLY.

a. Remove Valve Stem Assembly (fig. 206). Clamp safety valve
body in a vise. Unscrew valve stem assembly with lock nut from valve
body. The lock nut i1s secured to stem by a small staking pin. If it is
necessary to adjust the valve, the pin should be removed as follows:
Center punch the exposed head of staking pin which is located in lock
nut. Drill out locking pin with !4 4z-inch diameter drill. Do not drill
deeper than %5 inch.

92. CLEANING AND INSPECTION (fig. 206).

a. Clean all parts of safety valve with dry-cleaning solvent. Dry
with compressed air.

b. Inspect ball seat in valve body. If seat is not smooth and free
from scratches or other marks, replace with new body.

¢. Inspect valve stem assembly. If spring is broken, ball is loose
on stem, or ball face is not smooth and free of scratches, replace with
new valve stem assembly. Exhaust hole in top of spring retainer must
be open.
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Figure 206 — Safety Valve Stem Assembly Removed from Body

93. ASSEMBLY.

a. Screw safety valve stem assembly into valve body, and tighten
lock nut. If staking pin has been removed, turn lock nut up on safety
valve stem assembly, and screw stem assembly into valve body. Con-
nect valve body to an air system whose pressure can be raised to
a maximum of 180 pounds. Air system must be equipped with an
accurate gage to register air pressure applied on safety valve. Apply
air pressure to safety valve, and set valve to relieve pressure at 172
to 178 pounds. Then, tighten lock nut against valve body. Recheck
valve setting. Use soap solution to check for leaks. Make a center
punch mark in middle of one of the flat faces of the lock nut. Drill a
14 g-inch diameter hole, % ,-inch deep, through lock nut. Insert stak-
ing pin in drilled hole, and stake it in place with a center punch.
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94, TEST.

a. Connect safety valve to air system whose pressure i1s at least
180 pounds. Have air pressure gage in system to register air pressure
on valve. WValve should not leak below 172 pounds air pressure, and
should relieve pressure at 172 to 178 pounds.

Section IV
AIR RESERVOIR TANKS

Paragraph
Description . _ .. 95
Cleaning and inspection TR R 96
Repair . 97
Test . ... 9B

95. DESCRIPTION (fig. 207).

a. Two identical air reservoir tanks are located in the approximate
center of the vehicle, and are mounted to the two frame side channels.
Both tanks are of welded steel construction, cylindrical in shape, and
have a steel bracket welded to each end for mounting purposes. Three
tapped holes are provided in each tank for connecting inlet and outlet
air tube sleeves and drain cock.

96. CLEANING AND INSPECTION.

a. Place a quantity of dry-cleaning solvent in tank, and shake it
vigorously until inside surface is clean. Then drain and blow out with
compressed air. If the tank is excessively rusty, replace with new one.

97. REPAIR.

a. Leaksintanks can be repaired by welding. If mounting brackets
become loose from tank, weld them back on. \

98. TEST.

a. Test tank under water with 200 pounds per square inch air
pressure. Bubbles will indicate air leaks.
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RA PD 323203

Figure 207 — Air Reservoir Tank

Section V
VALVES AND COUPLERS

Paragraph
Engine clutch shifting valve ... ... ................cccooecee.... 99
Clutch brake application valve N B s R Al |
Air and electric brake control valve . ... ... . . ... 101
RO BRIV i s i 102
NSty MRIVE .oocaainnmiamussi trannnasnmaans e 10
Shut-off cocks . SRR et e TRV
Drain cocks T RO A | |
Trailer air brake hose assembly and couplers ... ... ... ... 106
Clutch shifting and clutch brake power cylinders ... 107
Electric brake controller power cylinder ... evieiiiiee. 108
Low pressure indicator switch ... et 309

99. ENGINE CLUTCH SHIFTING VALVE.

a. Description (figs. 208 and 209). This is a follow-up type
valve which is connected into, and is part of, the linkage between
clutch pedals and clutch shifting lever. It is located directly in back
of clutch selector unit below driver's seat. The valve controls the
application of compressed air from air reservoir tanks to clutch power
cylinders which operate clutch. In case of air failure, the valve serves
as a mechanical link in the controls for shifting clutch manually. A
single valve body contains the valve actuating mechanism, also two
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Figure 208 — Clutch Shifting Valve with Connecting Air Hoses

inlet valves and two exhaust valves that are identical. Two inlet valve
ports are connected by a common external tube, which is in turn con-
nected to air tanks. Each outlet valve port is connected by an air
hose to a clutch shifting power cylinder. The exhaust port is located
in the center side of valve, and is connected by an elbow fitting to a
hose whose outlet end is located in back of driver's seat. One end of
valve body is threaded for a yoke, while the opposite end is provided
with an actuating shaft that is also threaded for a yoke. The yokes
are used to connect the valve to a lever at each end. Connected to the
end of the actuating shaft, which is inside clutch shifting valve body,
is an actuating lever that operates two air inlet and two air exhaust
valves,

b. Operation (fig. 209). The clutch shifting valve is suspended
in the linkage between clutch pedals and clutch shifting lever. When
air pressure is up to normal, and service clutch pedal is pushed down,
it moves the actuating lever shaft which is attached to the actuating
lever located inside the clutch shifting valve body. When the actuat-
ing lever is moved up within the valve body, it opens an inlet and an
exhaust check valve. Opening the inlet valve allows air pressure from
air reservoir tanks to flow to one of the clutch shifting power cylinders.
Opening the exhaust valve allows air to exhaust from the other clutch
shifting power cylinder. The amount of air admitted to power cylinder
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Figure 209 — Cross-section of Clutch Shifting Valve

is proportionate to movement of service clutch pedal, due to the follow-
up characteristics of valve. When movement of service clutch pedal
1s stopped, valve action reacts, and both inlet and exhaust valves close,
causing clutch shifting valve to balance or hold in this position until
further pedal movement takes place. When service clutch pedal is
released, the opposite section of the clutch*shifting valve functions,
and air pressure is applied to the other clutch shifting power cylinder
which was exhausting. The power cylinder which was receiving air
pressure will now exhaust. The action of one-half of the clutch shift-
ing valve is identical to the action of the opposite half, which permits
it to function in either direction as described above. In event of air
failure, the actuating lever will contact clutch shifting valve body
direct, and thus make a mechanical link between the two yokes.

c. Disassemble.

(1) ReEmoveE Hoses (fig. 208). Clamp valve in vise, and remove
both low-range and high-range power cylinder hoses. Remove ex-
haust hose from exhaust hose elbow, and unscrew elbow from side of
valve.

(2) ReEmoveE Yokes (fig. 210). Loosen lock nuts, and remove
both upper and lower yokes,
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Figure 210 — Inlet Tube and Yokes Removed
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| Figure 211 — Inlet and Exhaust Valve Parts Removed
202

LUNIVERSITY OF CALIFORNIA



TM 9-1786B
99

AIR SYSTEM

ACTUATING LEVER SHAFT

ADJUSTING
SCREW

VALVE , BODY

SET SCREW

ACTUATING LEVER

ACTUATING LEVER
INSPECTION PLUG
WITH GASKET

ACTUATING LEVER TO

SCREW SHAFT
RA PD 323207

Figure 212 — Actuating Lever and Shaft Removed
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(3) REmovE INLET TUBE (fig. 210). Remove inlet tube bolts
and washers attaching inlet tube at each end.

(4) REMOVE INLET CHECK VALVE (fig. 211). Clamp valve body
in vise with actuating lever shaft down. Unscrew inlet adapter with
gasket from inlet valve seat, and remove valve spring and inlet check
valve,

(5) REMoVE INLET PisTON (fig. 211). Unscrew inlet valve seat
with gasket from valve body, and remove inlet piston with cup.

(6) REMOVE EXHausT CHECK VALVE (fig. 211). Unscrew outlet
adapter with gasket from valve body, and remove valve spring and
exhaust check valve,

(7) REmoOVE OPPOSITE INLET CHECK VALVE INLET PISTON AND
ExHAUST CHECK VALVE. Reclamp valve body in vise with actuating
lever shaft up. Repeat operations in steps (4), (5), and (6).

(8) REMOVE ACTUATING LEVER INSPECTION PLUGS (fig. 212).
Remove plug with gasket from each side of valve body.

(9) REMOVE ACTUATING LEVER (fig. 212). Insert safety screw
wrench (% g-in.) through inspection plug holes, and remove set screws
from both ends of actuating lever. Insert screwdriver through inlet
port holes in valve body, and remove two adjusting screws from ac-
tuating lever. Insert screwdriver through yoke threaded hole in valve
body, and remove actuating lever to shaft screw and lock washers.
Slide actuating lever out of valve body through inspection plug open-
ing.

(10) REMOVE ACTUATING LEVER SHAFT (fig. 212). Remove boot,
and pull shaft from valve body.

d. Clean and Inspect. Clean all parts thoroughly with dry-clean-
ing solvent. Dry with compressed air. Inspect for worn parts, and
replace where needed. Renew all check valves as a unit which show
insert damage. Inspect rubber boot for cracks or holes, and replace
if defective.

e. Assemble.

(1) INSTALL ACTUATING LEVER SHAFT (fig. 212). Clamp valve
body in vise, and insert actuating lever shaft in valve body with cross-
hole in shaft in line with inspection plug holes.

(2) INSTALL ACTUATING LEVER (fig. 212). Insert actuating lever
through inspection plug hole, and through cross-hole in shaft. Insert
actuating lever to shaft screw and lock washer through yoke threaded
hole in valve body, and install it into actuating lever and shaft.
Tighten securely. Insert adjusting screws through inlet port holes in
valve body, and screw them down tight on actuating lever; then turn
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Figure 213 — Checking Adjusting Screw Setting in Clutch Shifting Valve
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Figure 214 — Yoke Adjustment of Clutch Shifting Valve

them back two turns. Install set screws in both ends of actuating lever
with safety screw wrench, but do not tighten screws,

(3) InstALL CHECK VALVES IN INLET SEATS (fig. 211). Clamp
large hex end of inlet valve seat in vise. Insert inlet check valve and
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spring in seat, and securely screw in the inlet adapter with gasket.
Repeat procedure for second inlet check valve,

(4) InNsTaLL INLET PISTONS (fig. 211). Place one inlet piston
in inlet port hole in valve body with lip of sealing cup facing out. In-
stall inlet valve seat assembly and gasket, and tighten securely. Re-
peat procedure for installing second inlet piston.

(5) InsTaLL ExHAuUST CHECK VALVES (fig. 211). Place exhaust
check valve and spring in outlet port hole in valve body. Install outlet
adapter and gasket. Tighten securely. Repeat procedure for in-
stalling second exhaust check valve.

(6) INsTALL YOKES (fig. 210). Screw lower yoke and lock nut
into valve body, and upper yoke and lock nut into actuating lever
shaft. Do not tighten lock nuts until yokes are adjusted. See sub-
paragraph f (2).

(7) ImsTALL AcTUATING LEVER INSPEcTION PLucs, NOTE:
Before assembling actuating lever inspection plugs to valve body, the
clutch shifting valve must be adjusted as covered in subparagraph f.
Install inspection plug and gasket to each side of valve body. Tighten
securely.

(8) InsTaLL INLET TuBE (fig. 210). Attach inlet tube to inlet
adapter at each end of valve body by installing inlet tube bolts and
washers.

(9) InstaLL HosSEs (fig. 208). Clamp valve in vise, and install
low-range and high-range power cylinder hoses to outlet plugs. Attach
exhaust hose elbow to threaded exhaust port at side of valve.

f. Adjust.

(1) ApJusTING SCrREws (fig. 213). Install one actuating lever
inspection plug. Turn valve over, and insert screwdriver in inspection
plug hole in side of valve body to turn actuating lever adjusting screw.
Turn adjusting screw so that when actuating lever shaft is moved to
where adjusting screw head just contacts the inlet piston, a 0.010-inch
thickness gage can be inserted between actuating lever and exhaust
check valve pin end. When adjustment is correct, tighten set screw
securing adjusting screw. Repeat this operation for second adjusting
SCTEW.

(2) Yokes (fig. 214). Screw lower yoke into valve body until it
measures 5 inches from center of exhaust port on side of valve body
to center of pin holes in yokes. Tighten lock nut. Screw other upper
yoke into actuating lever shaft until it measures 5% inches from center
of exhaust port to center of pin holes in yoke when square edge of
groove in actuating lever is alined with end face on wvalve body.
Tighten lock nut. Check by measuring distance between centers of
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Figure 215 — Clutch Brake Application Valve

pin holes in yokes when square edge of groove in actuating lever is
alined with end face of valve body. This distance should be 10%s
inches. Place boot over shaft and valve body.

g. Test.

(1) After valve is installed in vehicle, pump up air tanks to shut-
off pressure. No leaks should appear around valve when tested with
soap solution.

(2) Operate service clutch pedal, and observe action of power
cylinders when operating engine clutch.

100. CLUTCH BRAKE APPLICATION VALVE.

a. Description (figs. 215 and 216).

- (1) The clutch brake application valve is mounted to the left side
of clutch selector unit housing that is located below driver’s seat, It is
a manually operated air valve, and works off clutch controls. The
valve cousists of an upper and a lower body which are held together
by four machine screws. The lower valve body contains the actuating
mechanism, and the upper valve body the air controls. The actuating
mechanism includes an operating shaft that has an adjusting cap screw
with lock nut at one end, and a finger at the other end. The finger
is attached to the operating shaft by a cap screw and lock washer, and
extends up into the upper valve body to actuate the inlet and exhaust
valves. A compression spring returns the operating shaft to the off
position.

(2) The air controls, contained in the upper valve body, include
an exhaust valve on one side of the operating shaft finger and an
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Figure 216 — Cross-section of Clutch Brake Application Yalve

actuating piston and inlet valve on the other side. ‘The actuating piston
is equipped with a cup with locking ring which prevents air leakage.
Inlet and exhaust valve springs return the valve units to their seats.
These springs are held in place by an inlet and an outlet plug. The
inlet and outlet plugs, as well as the inlet valve seat, are sealed by
gaskets. A screw plug with gasket closes the drilled passage in the
upper valve body.

b. Operation (fig. 216).

(1) Astheservice clutch pedal is depressed to disengage the clutch,
a series of three levers on the side of the clutch selector unit housing
move to exert pressure on the head of the adjusting screw in the valve

operating shaft. This pressure moves the operating shaft backward I
into lower valve body, compressing the return spring. The operating
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Figure 217 — Upper Valve Body Separated from Lower Valve Body
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Figure 218 — Lower Valve Body Disassembled

shaft finger moves backward with the shaft, and allows exhaust valve
to seat. The finger also moves actuating piston and inlet valve back-
ward, unseating inlet valve. The compressed air will then flow from
reservoir tanks, through inlet plug, past inlet valve, and through outlet
plug to clutch brake power cylinder. This compressed air applies
the clutch brake, which stops the transmission gear train during gear
shifting operations.

(2) After gear shifting is completed and service clutch pedal is
released to engage the clutch, three levers on the side of clutch selector
unit housing move in opposite direction and allow wvalve operating
shaft to return to the off position. In so doing, the inlet wvalve
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Figure 219 — Upper Valve Body Disassembled

seats, closing off air pressure to power cylinder, and the exhaust valve
unseats, permitting applied air pressure from clutch brake cylinder to
escape past exhaust valve and out exhaust port, into atmosphere. The
clutch brake will then release.

¢. Disassemble.

(1) RemoveE OUTLET ELBOW AND INLET CONNECTOR (fig. 215).
Unscrew elbow and connector from plugs.

(2) SEPARATE UPPER VALVE Bopy From Lowgr VALVE Boby
(fig. 217). Remove four machine screws and lock washers attaching
upper body to lower body.

(3) DisasseMBLE LOwER VALVE Bobpy UNIT (fig. 218). Clamp
valve body in a vise. Remove return spring plug and return spring,
Loosen lock nut and remove cap screw from operating shaft. Remove
rubber boot from lower valve body and operating shaft. Remove
finger screw, flat washer, and lock washer attaching finger to operating
shaft. Remove finger, and pull operating shaft from lower valve body.

(4) REMOVE INLET VALVE (fig. 219). Clamp upper valve body
in vise. Unscrew inlet plug and gasket from inlet valve seat. Pull
out valve spring and inlet valve. Unscrew valve seat and gasket
from wvalve body.

(5) REmMoVE EXHAUST VALVE (fig. 219). Unscrew outlet plug
with gasket from upper valve body. Pull out valve spring and exhaust
valve,

(6) REMOVE ACTUATING PISTON (fig. 219). Insert a small punch
through outlet port, and force actuating piston assembly out through
inlet port.

(7) DisASSEMELE ACTUATING PIsTON. Take special care not to
scratch the piston. If inspection shows parts to be in good condition,
do not disassemble piston. Detach piston cup locking ring, and with-
draw piston cup with ring from actuating piston pin. Loosen piston
adjusting screw lock nut, and unscrew adjusting screw from piston.

(8) REMoVE ScrREW PLUG. Remove screw plug with gasket from
drilled passageway in upper valve body.
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Figure 220 — Measuring Actuating Piston, Using Tool (41-C-307)

d. Clean and Inspect. .

(1) Clean all parts thoroughly with dry-cleaning solvent. Dry
with compressed air., Make sure all air passages in valve bodies are
open.

(2) Replace all plug gaskets with new gaskets.

(3) Inspect inlet and exhaust valve seats, also piston cup and
piston for wear, scratches, or distortion. Replace if any of these imper-
fections are prevalent.

e, Assemble,

(1) Dip all parts in clean engine oil, and permit excess oil to drain
off before assembling.

(2) AsseMBLE ACTUATING PisToN UNIT (fig. 219). Assemble
adjusting screw and lock nut to actuating piston. Using a micrometer
calipers (41-C-307), set adjusting screw to measure 1.090 inches from
end of piston pin to head of screw (fig. 220). Tighten lock nut and
recheck measurement. Place locking ring over recessed section of
piston cup, and slip piston cup over piston pin with solid end of cup
against piston.

(3) INsSTALL ACTUATING PIsTON UNIT (fig. 219). Insert piston
in upper body inlet port, and into smaller bore with adjusting screw
toward center of body.

(4) INSTALL INLET VALVE (fig. 219). Place gasket over threads
of inlet valve seat, then screw seat into body and tighten. Place inlet
valve into inlet valve seat with pin portion through hole in bottom of

211

UMIVERSITY OF CALIFORMNIA



TM 9-1786B
100

ORDNANCE MAINTENANCE — POWER TRAIN, TRACK, SUSPENSION, AND EQUIP-
MENT FOR 13-TON, HIGH-SPEED TRACTOR M5 (INTERNATIONAL HARVESTER)

COVER T HAND LEVER
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RA PD 323215
Figure 221 — Air and Electric Brake Control Valve

seat. Set valve spring into depressed section of valve. Screw inlet
plug with gasket into valve seat and tighten.

(5) INSTALL EXHAUST VALVE.(fig. 219). Place exhaust valve in
outlet port with pin through hole in bottom of bore. Set valve spring
in depressed section of valve. Screw outlet plug with gasket into valve
body and tighten.

(6) AssEMBLE LOWER VALVE Bopy UnNIT (fig. 218). Turn ad-
justing screw and lock nut into end of operating shaft nearest boot
recess. NOTE: Do not tighten lock nut, as adjusting screw will have
to be adjusted later. Insert shaft into unthreaded end of lower body
with adjusting screw end out. Insert finger screw with flat washer
and lock washer in hole in finger, and set finger in position against end
of operating shaft. Install finger screw to securely attach finger to
shaft. Insert return spring into threaded end of lower body. Then
screw in return spring plug with gasket and tighten. Install boot over
operating shaft and lower valve body.

(7) InstaLL UprPErR Bopy To LoweER Boby (fig 217). Place
two bodies together with operating finger of lower body extending
into center opening of upper body. The outlet plug must be on the
same side of valve as operating shaft. Install four machine screws and
lock washers attaching bodies together and tighten.
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Figure 222 — Cross-section of Air and Electric Brake Control Valve

(8) INSTALL SCREW PLUG. Install screw plug in threaded end of

drilled port in upper valve body.

f. Adjust. Push operating shaft into valve body, and let it snap
back, to be sure it comes back against stop. Turn adjusting screw in
operating shaft until distance from head of screw to head of return
spring plug at opposite end is 534 inches (fig. 215). Tighten lock nut,

and recheck dimension.
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101. AIR AND ELECTRIC BRAKE CONTROL VALVE.

a. Description (fig. 221). This valve is used to apply the air or
electric brakes on the towed load. One section of valve is actuated by
foot control, and the other by hand control. It is mounted to the
steering lever ratchet, and is connected to the controls by linkage. The
valve housing has two chambers; one which houses the air actuating
valve and air metering parts, and the other which houses the exhaust
valve and plunger. A cover seals the upper portion of the valve
housing, and carries the actuating mechanism.

h. Operation (fig. 222).

(1) There are three port openings on the side of the valve housing.
The lower opening, which is the inlet port, connects with the air mani-
fold and air reservoir tanks. The middle opening, which is the outlet
port, connects with the towed-load air brake system and electric brake
controller power cylinder. The upper opening, which is the exhaust
port, connects with an exhaust tube whose outlet is under the cowl

(2) When the inner thumb button on the right steering lever is
depressed, the upper shaft in valve cover rotates and moves the rocker
arm. .The adjusting screw end of the rocker arm raises and allows the
exhaust valve to close. At the same time, the opposite end of the
rocker arm moves downward with the plunger and piston, and opens
the actuating valve. This allows compressed air to go through the
outlet port, thereby applying towed-load brakes. Air pressure is
metered manually by operator. He may apply, hold, or release, any
amount of air pressure for desired deceleration by actuating hand con-
trol button on right steering lever. When the thumb button on steering
lever is released, the rocker arm in the valve moves, allowing plunger
and piston to move upward and close the actuating valve. At the
same time, the adjusting screw end of the rocker arm moves down-
ward and opens the exhaust valve. Then the applied air pressure in
the towed-load brake system escapes past the exhaust valve and out
through the exhaust port, and the towed-load brakes release,

(3) When the air and electric towed-load foot brake pedal is
depressed, the lower shaft (camshaft) in the air and electric brake
control valve is rotated, and its cam forces the metering spring plunger
downward. This relieves the upward pressure of the plunger on
plunger rocker arm, and allows the exhaust valve to close. The actu-
ating valve opens; compressed air goes past the actuating valve, through
the outlet port, and applies the towed-load brakes. The air pressure
which is applied to the towed-load brakes is also exerted against the
plunger piston, tending to force the plunger and piston up, and com-
pressing the metering spring. At the same time the actuating valve
is allowed to close. This construction in the air and electric brake
control valve meters the air pressure to the towed-load brakes so that
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Figure 223 — Cover Removed from Valve Housing
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Figure 224 — Air and Electric Brake Control Valve Disassembled

@\"

a greater air pressure is exerted to the towed-load brakes as the brake
pedal is pushed further down.

c. Disassemble,

(1) Remove VaALvE CovEr From VaLvE HousiNG (fig. 223).
Remove four cap screws and lock washers attaching cover to housing,
and remove cover and gasket.
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Figure 225 — Air and Electric Brake Control Valve Housing

(2) ReEmovE Foor AND HAND LEVERS (hg 224).

Disassembled

Loosen nuts

on cap screws clamping levers to shafts, and remove levers. Pull
Woodruff keys from shafts.
(3) RemovE CoveEr PLuc WITH GASKET (hg. 224).

(4) ReEMOVE CAMSHAFT (fig. 224). Unscrew camshaft nut with
seal from valve housing cover. Move camshaft outward until small
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end of shaft pulls out of inner bearing, then t:p shaft downward and
remove it from cover.

(5) REMOVE ROCKER ARM SHAFT (fig. 224). Unscrew rocker
arm shaft nut with seal from valve housing cover, and pull shaft out
of nut opening. Rocker arm will then drop out of cover.

(6) REMOVE ExXHausST VALVE PLUNGER AND GUIDE Nut (fig.
225). Clamp valve housing in vise, and remove guide nut and plunger.

(7) REMOVE PLUNGER AND PISTON ASSEMBLY (fig. 225). Re-
move metering spring plunger guide nut and metering spring plunger.
Pull out plunger and piston assembly with metering spring, and lift out
return spring.

(8) DiSASSEMBLE PLUNGER AND PISTON ASSEMBLY (fig. 225).
Clamp metering spring guide portion of piston in a vise, and remove
piston sealing cup spreader nut and lock washer. Pull cup spreader
and piston sealing cup from plunger.

(9) REMOVE EXHAUST AND ACTUATING "JALvEs (fig. 225).
Clamp valve housing in vise, and remove actuating and exhaust valve
spring plugs and gaskets. Lift out valve springs and valves. NOTE:
Actuating and exhaust valves, springs, and plugs are identical.

d. Clean and Inspect.

(1) Clean all parts thoroughly with dry-cleaning solvent. Dry
with compressed air.

(2) Inspect all parts, and discard those showing excessive wear.

(3) Discard all gaskets and replace with new.

e. Assemble.

(1) LusrICATE PARTS. Lubricate all moving parts including
springs with clean engine o1l before assembling.

(2) INSTALL ACTUATING AND EXHAUST VALVES (fig. 225).
Clamp valve housing in a vise. Insert actuating and exhaust valves
and springs. Install valve spring plugs and new gaskets.

(3) AssEMBLE PLUNGER WITH PISTON ASSEMBLY (fig. 225).
Clamp metering spring guide portion of piston in a vise, and install
sealing cup on plunger with lip facing away from piston. Install cup
spreader, lock washer, and spreader nut. Tighten securely.

(4) INSTALL PLUNGER WITH PISTON ASSEMBLY (fig. 225). Insert
return spring, plunger with piston, and metering spring in valve
housing. Install metering spring plunger and guide nut.

(5) INSTALL ROCKER ARM SHAFT (fig. 224). Place rocker arm
in valve housing cover, and install camshaft. Install shaft nut with
seal.

(6) INsTALL CAMSHAFT (fig. 224). Insert camshaft into housing
cover through opening in base, and let shaft project through shaft nut
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Figure 226 — Adjusting Air and Electric Brake Control Valve

opening. Locate inner end of camshaft in inner bearing, and install
shaft nut with seal

(7) InstALL CoveEr To HOUSING (fig. 223). Place gasket and
cover on top of valve housing, and secure with four cap screws and
lock washers. NOTE: It is necessary to adjust valve before installing
cover plug with gasket.

(8) INsTALL FooT AND HAND CONTROL LEVERS. Place Woodruff
keys in shafts. Place hand lever on upper shaft and foot lever (offset
lever) on lower shaft. Secure levers by tightening nuts on clamping
SCTeWS.

f. Adjust (fig. 226).

(1) Apply air pressure to inlet port (lower opening). CAUTION:
Be sure air supply is clean, or valve will be filled with foreign matter.
. Plug outlet port (center opening). Rotate rocker arm shaft (upper
shaft) by moving hand lever until actuating valve is just unseated.
Inserting screwdriver through cover plug opening in valve cover, screw
in rocker arm adjusting screw until an air leak is heard through exhaust
port. Then let upper shaft return to its stop.

(2) Back off rocker arm adjusting screw three-quarters of a turn,
and tighten lock nut securely.

(3) Install cover plug and gasket in housing cover.
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Figure 227 — Cross-section of Two-way Valve

102, TWO-WAY VALVE.

a. Description (fig. 227). The two-way valve is mounted to the
inside of the right driver’s seat support directly below the right floor
plate, It is incorporated in the towed-load air brake system so that
it may transfer applied air pressure from either of two sources into
one outlet. The operation is performed automatically within the
wvalve. The valve consists of a body with an integral mounting bracket.
Diirectly opposite the bracket, and in the center of the body, is the
outlet port. An inlet port is located at each end of the body, one being
removable (called an “end nut”). The end nut is a means of assem-

bling and disassembling the valve for the purpose of inspecting piston
and seats.

b. Operation (fig. 227). The action of the valve is controlled
by a piston which moves freely within the body. Applied air pressure
to either inlet port forces the piston to the opposite port, sealing it,
and permitting the air to be discharged through the outlet port. The
valve functions when the tractor with towed load is to be moved by
another tractor because of loss of motive power. The towing tractor
has its rear air line service coupler connected to the front air line
service coupler of the disabled tractor. The applied air pressure of
the towing tractor is bypassed through the disabled tractor to the
towed-load brake system by the two-way valve. The controls of the
disabled tractor, being in their normal off position, would allow the
applied air pressure to escape through their exhaust ports, if the two-
way valve were not used to bypass these controls.

c¢. Disassemble (fig. 228). Unscrew the end nut with gasket
from two-way valve body. Remove piston by tilting valve body to

allow piston to slide out of cylindrical bore into hand. CAUTION:
Do not drop piston.
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Figure 228 — Two-way Valve Disassembled
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Figure 229 — Cross-section of One-way Valve

d. Clean and Inspect.

(1) Clean all parts thoroughly with dry-cleaning solvent. Dry
with compressed air.

(2) Inspect valve seats in bottom of cylindrical bore in valve
body, and also in end nut, for smoothness. Replace end nut or body
if seats are defective.

(3) Inspect piston inserts. They must be smooth and show uni-
form seating marks. Piston must slide freely in body.

e. Assemble (fig. 228). Dip piston in clean engine oil, and insert
in cylindrical bore in valve body. Place new gasket on end nut, and
install nut into valve body and tighten.

103. ONE-WAY VALVE.

a. Description (fig. 229). The one-way valve is incorporated in
the air line between the air manifold and the emergency coupler at
the front end of the vehicle. This valve permits compressed air to
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Figure 230 — One-way Valve Disassembled
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Figure 231 — Shut-off Cock Assembled and Disassembled

enter the system through the emergency coupler, but prevents it from
leaving through the emergency coupler. The valve consists of a body
which contains a piston and return spring. They are retained within
the body by a threaded nut and gasket.

b. Operation (fig. 229). Compressed air enters valve through
inlet port at small end. It forces the piston off its seat, compressing
the spring, and then passes on through the valve and out the outlet
port. When air pressure in the outlet port becomes greater than air
pressure in the inlet port the piston will seat, closing off air flow.

e. Disassembly (fig. 230). Clamp valve body in vise. Unscrew
nut and gasket, and tip body over to let spring and piston slide out.
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d. Clean and Inspect. Clean all parts with dry-cleaning solvent.
Dry with compressed air. Check insert in piston and piston seat in
body for damage. Replace damaged parts.

e. Assemble (fig. 230). Dip piston in clean engine oil, and place
in valve body with insert end forward. Set spring in recess in piston.
Install new gasket on end nut, and screw nut into valve body, making
sure that spring seats in.recess in face of nut. Tighten securely.

f. Test. Attach outlet port side of valve to air pressure line.
Apply at least 80 pounds pressure. Check for leaks past piston seat
and nut gasket, using soap solution.

104. SHUT-OFF COCKS.

a. Description (fig. 231). Shut-off cocks are used in the service
coupler line, the emergency coupler line at the rear of the tractor, and
in the emergency coupler line at the front of the tractor. These shut-off
cocks provide a method of closing off the air lines when they are not
in use. The shut-off cock consists of a brass body which is threaded
at two ends for attaching to pipes. In the center i1s a tapered valve
which is ground to fit the body to prevent air leakage. A compression
spring holds the tapered valve tight on the tapered bore in the body.
A passage 15 provided through the tapered valve, so that when the
cock is turned to the closed position, the air is prevented from flowing
through. The shut-off cock is closed when the handle is parallel with
the body, and open when handle 1s at a 90-degree angle with body.
Stops are provided to prevent the handle being turned beyond its
normal open and closed positions. A groove across the top of the
valve indicates the direction of the passage in the valve.

b. Disassemble (fig. 231).

(1) ReEmovE HANDLE. Clamp hexagon end of shut-off cock body
in a vise. Drive out pin attaching handle to head of tapered wvalve,
and hft off handle.

(2) RemovE TAPERED VALVE. Remove nut from body, and lift
out spring. Remove tapered valve,

c¢. Clean, Inspect, and Repair.

(1) Clean all parts with dry-cleaning solvent. Dry with com-
pressed air.

(2) Inspect sealing surfaces of tapered valve and inside bore of
body for ridges and scoring,

(3) Leakage due to slight ridges and scoring can be corrected by
lapping tapered valve to body, using fine lapping compound. If leak-
age cannot be stopped completely, shut-off cock should be replaced.
Do not attempt to fit a new tapered valve to an old body, or vice versa.
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Figure 232 — Air Reservoir Tank Drain Cock Disassembled

d. Assemble (fig. 231).

T horoughly clean lapping compound from all surfaces before as-
sembling.

(1) InsTALL TAPERED VALVE. Apply thin coating of general pur-
pose grease, with the finger, on contacting surfaces of tapered valve
and body. Place tapered valve in body. Set spring in nut, place a
thin coating of grease under head of nut, and install nut and spring
in body. Tighten nut securely.

(2) InsTALL HANDLE. Place handle on square head of tapered
valve. Make sure projection on bottom of handle is between stops
in body, and that pin holes line up. Drive pin in holes in handle and
valve, and peen the ends to make secure.

e. Test.

(1) Turn handle of shut-off cock several times between opened
and closed positions.

(2) Place a pipe plug in one end of shut-off cock, and connect
other end to an air supply of at least 80 pounds pressure.

(3) With air pressure within shut-off cock and handle in open
position, coat outside of cock with soap solution. There should be no
leakage.

(4) With air pressure applied at one end of shut-off cock and
handle in closed position, loosen pipe plug and coat around threads
with soap solution. There should be no leakage.

(5) If excessive leakage i1s found, shut-off cock should be dis-
assembled, cleaned, repaired, and again tested for leaks; if 1t i1s beyond
repair, replace with new shut-off cock.

105. DRAIN COCKS.

a. Description (fig. 232). A drain cock is used in the bottom of
each air reservoir tank to provide a means of draining condensation
that normally collects in tanks. The drain cock consists of a brass
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Figure 233 — Hose Coupler with Dummy Coupler

body into which is fitted a tapered valve that is held on its seat by a
compression spring. Both drain cocks are opened and closed simul-
taneously by means of a connecting cross rod and control rod. When
the control rod, which is located under the right center platform, is
pulled up, the drain cocks are opened; when it is pushed down, the
drain cocks are closed.

b. Disassemble (fig. 232). Remove pin from end of drain cock
valve. Lift off small washer, spring, and large washer; remove
tapered valve from body.

¢. (Clean, Inspect, and Repair. Clean all parts thoroughly with
dry-cleaning solvent. Dry with cui'npremd air. Inspect tapered valve
and bore in body for ridges and scoring. Leakage due to slight scoring
can be corrected by lapping tapered valve to body with fine lapping
compound.

d. Assemble (fig. 232). Apply thin coating of grease on tapered
surface of valve, and place it in body. Place large washer over end
of tapered valve with upset groove toward body. Place spring and
small washer over end of tapered valve. Compress spring, and install
retaining pin.

224

UNIVERSITY OF CALIFORNIA




TM 9-1786B
106

AIR SYSTEM

SHELL

GASKET  NUT

GUIDE
INSERT SPRING

RA PD 323229

Figure 234 — Trailer Air Brake Hose Coupler Disassembled

106. TRAILER AIR BRAKE HOSE ASSEMBLY AND COUPLERS.

a. Description (fig. 233). The trailer air brake hose assembly
includes a coupler, a detachable-type fitting, and a spring guard at
each end. There are four couplers identical to the two on each air
brake hose. They are provided on the tractor for connecting the air
brake hose; two at the front end, and two at the rear. The couplers
are a ready means of connecting and disconnecting the air brake hose
between two wvehicless. When two couplers are coupled together,
pressure is exerted on two rubber gaskets, making an airtight seal
A spring-loaded locking plunger in each coupler locks the couplers to-
gether. Dummy couplers are provided for the couplers on the vehicle
to protect couplings against entry of dirt or foreign matter. Normally,
no servicing is required except to be sure they are always connected
to the hose coupler when the hose couplers are not being used. The
dummy coupler for the emergency coupler at the left front of the
vehicle is vented by a drilled hole.

b. Disassemble (fig. 234).

(1) RemovE CoupPLER. Unscrew coupler from male body nut
and insert, or from nipple, if couplers are on the vehicle,

(2) DiscoNNECT HOSE. Unscrew shell nut from male body nut
and insert. Pull hose from insert. If hose is to be replaced, cut hose
to permit removal of shell nut and guide spring. Do not attempt to
remove sleeve. Do not remove guide spring from shell nut unless
necessary. Follow same procedure for disassembling coupler and
connections at opposite end of hose.

(3) ReEMoVE LoCKING PLUNGER. Unscrew spring retaining nut,
and remove spring and plunger.

¢. Clean and Inspect.

(1) Clean all metal parts with dry-cleaning solvent. Do not use
dry-cleaning solvent on hose.
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Figure 235 — Clutch Shifting and Clutch Brake Power Cylinder

(2) Inspect plunger point for wear. Check freeness of plunger in
drilled hole in coupler.

(3) Use a new gasket and sleeve when attaching coupler to a
new hose, or to a hose that has had sleeve end cut off.

(4) If rubber coupler gasket is defective, replace with new coupler.

d. Assemble (fig. 234).

(1) Connect HoSE. If hose is to be replaced, cut a new hose
155% inches long, using a knife or hacksaw. Be sure to cut end
smooth and square with outside wall. Blow out hose with compressed
air. Place shell nut and guide spring on hose. Then install new sleeve
approximately 1 inch back from end of hose with finger end toward end
of hose. Place gasket over insert in male guide nut with protector
covering side away from nut. Remove protector covering from gasket.
Install hose all the way on insert. Make sure end of hose is against
gasket and down in bottom of recess in male body nut. Install shell
nut in male body nut. It is not necessary to draw shell nut tight
against male body nut. There should be approximately 1 to 34
inch between hexagon heads of nuts, when they are drawn up tight.

(2) InsTALL CoUPLER. Turn coupler onto hose male body nut,
or turn coupler onto nipple on vehicle. Be sure dummy coupler chain
ring is on nipple before coupler is screwed on. Turn coupler on nipple
until rubber gasket faces to the right.
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Figure 236 — Cross-section of Clutch Shifting Power Cylinder

(3) INsTALL LOCKING PLUNGER. Place plunger and spring in
hole in the coupler body, and install retaining nut.

107. CLUTCH SHIFTING AND CLUTCH BRAKE POWER
CYLINDERS.

a. Description (figs. 235 and 236).

(1) There are two 43s-inch diameter by 37&-inch stroke power
cylinders used to shift the clutch, and one 23%s-inch diameter with
154-inch stroke power cylinder used to actuate the clutch brake.
These three power cylinders are identical in construction, with the ex-
ception that the clutch shifting power cylinder has two removable
bushings in the head, while the clutch brake power cylinder does not
have bushings.

(2) The power cylinder consists of a cylindrical cup with an
anchor welded to the center of its closed end. This anchor is drilled
and tapped for an inlet air hose fitting. The open end of the cup is
closed by a head which serves as the piston guide, and contains a
tapped hole for a breather hose fitting. Inside the power cylinder is
the piston with rod; the piston cup or sealing unit; the cup spreader
and spring which holds the piston cup in proper position; the felt
washer, which acts as an oiler and wiper for the inner surface of the
cylinder; the retainer sleeves, which protect the felt washer; the piston
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Figure 237 — Removing Piston and Rod Assembly Return Spring
and Head

return spring; and two piston rod felt washers and retainers in the
power cylinder head, which act as oilers and cleaners to protect the
inner parts from foreign matter. The outer end of the piston rod has
a yoke with lock nut for adjustment. A rubber boot fits over the yoke
and head to protect the internal parts from foreign matter.

h. Disassemble. :

(1) REmovVE YOKE (fig. 237). Slip rubber boot off yoke and over
lock nut. Loosen lock nut from yoke, and unscrew yoke and lock nut
. from piston rod.

(2) ReEmovE RusBBER Boot (fig. 237). Slip boot strap off boot
at cylinder head end, using a small blunt tool. Pinch the beaded end
of boot out of groove in cylinder head, and slit boot off head. Remove
boot strap. ’

(3) ReEmoveE PisToN AND Rop AssemsLy (fig. 237). NOTE:
Place a punch mark on cylinder body, and another next to it on the
outer rim of the head. These marks will locate the head in the same
position on cylinder when it 1s assembled later. Remove machine
screws and lock washers attaching power cylinder body to head. Pull
cylinder head out of cylinder body. Pull piston and rod with return
spring out of cylinder body.
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Figure 239 — Removing Washers from Power Cylinder

(4) DisasseMBLE PISTON AND Rop AsseMBLY (fig. 238). Re-
move machine screws and lock washers attaching felt washer retainer
to piston.and remove retainer, felt washers, and retainer sleeves. Re-
move machine screws attaching piston cup spreader to piston and re-
move cup spreader and spring, piston cup, and small cup spacing
collars.

(5) DisasseMBLE POWER CYLINDER HEAD (fig. 239). Insert a
punch through oil hole in head, and carefully drive out the outer re-
tainer washer, two felt washers, and inner retainer washer. The two
clutch shifting power cylinders have two bushings in cylinder head.
If bushings are excessively worn, replace with new power cylinder
head.

c. Clean and Inspect. Clean all parts with dry-cleaning solvent.

Dry with compressed air. Inspect all parts for wear, and replace if
necessary.

(. Assemble.

(1) AssSsEMBLE POWER CYLINDER HEAD. Insert inner retainer
washer into recess at outer opening of shaft hole in head with prongs
of washer facing out. Insert both felt washers and outer retainer
washer with convex surface facing out. Use a driver with a slightly
smaller diameter than retainer washer, and drive on washer until it
becomes flat against felt washers (fig. 240). CAUTION: Do not use
a driver with a much smaller diameter than outer retainer washer,

230

UNIVERSITY OF CALIFORMIA




TM 9-1786B
107

AIR SYSTEM

DRIVER

POWER -
CYLINDER
HEAD

RA PD 323235
Figure 240 — Installing Outer Retainer Washer

(2) AsSeMBLE PisToN AND ROD ASSEMBLY (fig. 238). Install
piston cup on shoulder of piston with lip of cup facing front of piston.
Place cup spacing collars in screw holes in cup. Insert piston cup
spreader and cup spreader spring in its outer groove, between cup lip
and piston shoulder with outer radius edge toward front of piston.
Line up screw holes, and install rﬁachine screws and lock washers at-
taching cup spreader and piston cup to piston. Place retainer sleeves
in screw holes in felt washer, and assemble washer in retainer. Line
up screw holes. Place felt washer and retainer on back face of piston,
and install machine screws and lock washers.

(3) InstaLL PisTON AND ROD ASSEMBLY (fig. 237). Oil inner
surface of cylinder and outer surface of piston and rod assembly with
clean engine oil. Coat return spring with preservative lubricating oil.
Hold piston at a slight angle in cylinder opening, and insert small por-
tion of piston cup in first; then, using the fingers, work remainder of
cup lip into cylinder. NOTE: ‘Care should be exercised when per-
forming this operation to prevent damaging piston cup. Place piston
return spring and cylinder head onto piston rod. Line up punch mark
on cylinder head with punch mark on cylinder. Push the two together,
making sure cylinder fits over shoulder on head. Line up screw holes,
and install machine screws and lock washers.

(4) INsTALL RUBBER BoOT. Place boot strap over end of head,
and install large end of boot over end of head, making sure bead seats
in groove in head. Slide split boot strap over boot, and place it flush
with edge of boot.
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Figure 241 — Electric Brake Controller Power Cylinder
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Figure 242 — Cross-section of Electric Brake Controller Power Cylinder

(5) INsSTALL YOKE. Install lock nut and yoke on piston rod.
NOTE: Do not tighten lock nut on yoke or place boot on yoke until
after yoke is adjusted (‘see subpar. e).

e.  Adjust.

(1) CLuTCH SHIFTING POWER CYLINDERS (fig. 235). Turn yoke
on piston rod until 1t measures 117% inches from center of pin holes 1n
yvoke to center of pin hole in anchor. Tighten lock nut securely
against yoke when adjustment is correct. Piston and rod must be
pushed all the way into cylinder when measurement i1s taken.

(2) CrurcH BRAKE POWER CYLINDER (fig. 236). Turn yoke on
piston rod until 1t measures 94 inches from center of pin holes in yoke
to center of pin hole in anchor. Tighten lock nut securely against
yoke when adjustment is correct. Piston and rod must be pushed all
the way into cylinder when measurement is taken.

(3) Place smaller end of rubber boot over yoke, and make sure
that its bead sets in groove 1n yoke,
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Figure 243 — Removing Piston and Rod Assembly

108. ELECTRIC BRAKE CONTROLLER POWER CYLINDER.

a. Description (figs. 241 and 242). The power cylinder consists
of a one-piece body casting with a head screwed into one end and a
bushing pressed into the other. A mounting eye bolt screws into the
head, and is secured by a lock nut. Inside the cylinder are the piston
and rod assembly and a return spring. The piston rod extends out
through the bushing. A rubber boot is used to prevent foreign matter
from entering between the piston rod and bushing. In the side of the
cylinder body are an inlet and a breather port; both are threaded for
hose fittings.

b. Operation. The electric brake controller power cylinder is
operated by the applied air pressure in the towed-load air brake system.
Because of the action of the return compression spring on the piston,
the greater the applied air pressure the farther out of the cylinder body

the piston and rod will move. This movement is used to actuate the
electric brake controller.

c. Disassemble (fig. 243).

(1) REmMovE Powgr CyYLINDER Rop FroMm PowER CYLINDER.
Loosen lock nut, and unscrew rod from piston rod.

(2) ReEmove RuBBerR BooTt. Clamp power cylinder body in a
vise and remove boot.

(3) REmovE PistoN aAND Rop AssemsLY. Unscrew head and

gasket from cylinder body. Remove piston and rod assembly, and
pull out return spring.

(4) ReEmovE PistoN Cup. Spread C-washer with screwdriver,
and remove from end of piston rod. Pull off piston cup and ring.
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Figure 244 — Low Pressure Indicator Switch and Buzzer Assembly

d. Clean, Inspect, and Repair.
} (1) Clean all parts with dry-cleaning solvent.
(2) Inspect parts, and replace those which show wear or damage.

(3) Inspect bushing in cylinder body. Do not remove bushing
unless it shows excessive wear. Use an arbor press to remove a worn
bushing and press in a new one. It may be necessary to ream out
bushing slightly after it is installed. Correct fit i1s obtained when
bushing has a close sliding fit over full length of piston rod stroke.
Finished inside diameter of bushing is 0.563 to 0.565 inch.

e. Assemble (fig. 242).

(1) InsTtALL PisTON CUP. Place ring over hub of piston cup with
chamfered side toward the cup. Slide piston cup over end of rod with
lip facing away from piston. Install C-washer by bending it together
with pliers.

(2) ImnsTaLL PisTON AND ROD ASSEMBLY. Dip assembly in clean
engine oil, and allow excess oil to drain off. Coat return spring with
preservative lubricating oil. Place spring in cylinder bore, and insert
piston with rod. Install cylinder head and gasket in body.

(3) ImnsTtaLL RUBBER BooT. Slip boot over piston rod and end
of body, making sure beaded end seats in groove in body.
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Figure 245 — Cross-section of Low Pressure Indicator

(4) InsTALL POWER CYLINDER TO ELECTRIC BRAKE CONTROLLER
RobD. Turn rod and lock nut into piston rod until it measures 134 ;
inches from front face of head to center of pin hole in rod. Tighten
lock nut. This adjustment may have to be changed slightly after
power cylinder is installed in the vehicle,

109. LOW PRESSURE INDICATOR SWITCH.

a. Description (figs. 244 and 245), This switch is part of an
assembly which includes a warning buzzer with a mounting base. The
assembly is attached to the underside on the cowl on the tractor. The
switch consists of a cast bronze body to which is attached a cast bronze
cover. These are held together by six machine screws and lock wash-
ers. Clamped between the cover and body, making an airtight seal,
is a diaphragm containing a movable contact screw. The switch body
contains a stationary insulated contact terminal, an air inlet port with
a threaded opening, and a mounting bracket which is an integral part

of the body casting. A small drilled hole in the cover serves as a
breather port.

b. Operation (fig. 245). The inlet port in the low pressure indi-
cator switch is exposed to the same air pressure as is stored in the two
air reservoir tanks. This air pressure is exerted on the contact point
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Figure 246 — Low Pressure Indicator Switch Disassembled

side of the diaphragm. When air pressure is above 60 pounds, it moves
the diaphragm and a contact screw against spring pressure, separating
the electric contact points. The diaphragm assembly will remain in
this position until air pressure in the reservoir tanks drops below 60
pounds. Then the compression force of the spring will cause the dia-
phragm to move, and let the contact points come together. When
the contact points are together, the switch i1s grounded through the
contact terminal, diaphragm spring, switch cover, and body, causing
the buzzer to operate. When the contact points are separated, the
ground circuit is broken and the buzzer stops.

¢. Remove and Disassemble.

(1) REMoOVE SWITCH (fig. 244). Remove two cap ‘screws, nuts,
and lock washers attaching switch to buzzer base. Remove nut and
lock washer from contact terminal, and remove switch.

(2) REMOVE DIAPHRAGM WITH CONTACT SCREW (fig. 246). Re-
move six machine screws and washers attaching switch cover to body
and remove cover, diaphragm and contact screw, diaphragm spring,
and spring adjusting washers.

(3) ReEmovE CONTACT TERMINAL AND BUSHING (fig. 246). Un-
screw nuts from outer end of contact terminal and remove plain wash-
er, bakelite washer, and rubber washer. Remove contact terminal and
bushing from inside switch body.

d. Clean and Inspect.

(1) Clean all parts with dry-cleaning solvent. Dry with com-
pressed air. Be sure breather port hole in cover is open.

(2) Inspect contact points. If pitted or burned, replace contact
terminal, bushing, and diaphragm and contact screw. Replace rubber
and bakelite washers which are cracked, also complete diaphragm
and contact screw, if diaphragm is cracked or shows signs of leakage.
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e¢. Assemble.

(1) InstaLL ConNTACT TERMINAL AND BUSHING (fig. 246). In-
sert terminal and bushing in hole in switch body and place rubber
washer, bakelite washer, and plain washer on outer end of terminal
Screw on terminal nuts.

(2) InsTaLL Di1APHRAGM AND CoNTACT ScCREW (fig. 246).
NOTE: If a new diaphragm and contact screw 1s to be installed, it
will be necessary to install proper thickness of spring adjusting washers
to make switch open at 60 pounds air pressure. See subparagraph I.
Place three spring adjusting washers over large end of contact screw,
and place diaphragm spring on top of these washers. Insert this
subassembly into cover, making sure the spring seats around guide
in cover. Assemble cover to body, making sure beads on diaphragm
line up in grooves in body and cover. Install six attaching machine
screws and lock washers.

f. Test. Connect indicator switch to an air line equipped with
gage to indicate applied air pressure. Use test points and light for
checking closing and opening of switch, Hold one test point on switch
body and other on contact terminal. Apply air pressure gradually,
and observe if test light goes out at 60 pounds pressure. Add spring
adjusting washer if necessary to raise cut-off pressure. Remove
washer if necessary to lower cut-off pressure.
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CHAPTER 6
SUSPENSION
Section |
DESCRIPTION Paragraph
Description 110

110. DESCRIPTION (fig. 247).

#. On each side of the vehicle is a welded-steel bogie frame at-
tached to the ends of the frame crossmembers on studs, and is secured
with lock washers and high nuts. The vehicle is suspended by the
bogie frames on volute springs mounted on rubber-tired bogie wheels,
In addition to the bogie wheels, the bogie frame carries the trailing
idler and track support idlers. The steel grouser track is drawn by
the drive sprockets over the trailing idler and track support idler, and
1s laid in the path of the bogie wheels. Constant tension is maintained
on the track by the action of the bogie springs and trailing idler spring.
Each bogie wheel and trailing idler moves up and down independently
in passing over irregular ground surface, and the shock i1s absorbed
in the volute springs.

Ih. The unit construction of each suspension makes it possible to
remove the complete assembly from one vehicle and install it on an-
other vehicle. All that i1s necessary 1s to disconnect the track, roll the
top section of the track off the support idlers, hoist or jack up one side
of the vehicle, and remove the complete suspension, after removing
12 nuts from the studs in the frame crossmembers which attach the
bogie frame to the vehicle. Installation of the suspension is performed
by reversing the above procedure,

¢. Removal, installation, and repair of the tracks i1s described in
TM 9-786.

Section Il
BOGIE ASSEMBLY .
atagraph
Description 111
Cleaning, inspection, and repair . 112

111. DESCRIPTION (fg. 247).

a. The four bogies are the main supporting units of the vehicle.
Each bogie assembly consists of two rubber-tired bogie wheels sup-
ported by independent arms, and a spring mounted on a shaft above
the wheels. WVertical movement of the wheels is permitted as they
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BOGIE WHEEL
RIM AMD TIRE

OUTER on
SPACER SEALS

|
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SEALING
RING

RA PD 323242

Figure 248 — Bogie Wheel Disassembled

pass over irregular ground surface. The movement is transferred from
supporting arms to pivots, and absorbed by the volute spring. The
bogie wheels are of the disk type, and revolve on two double-row ball
bearings. The bearings are sealed against the entrance of dirt by four
leather seals, two in each side of wheel.

bh. The removal and installation of bogie components are described
in TM 9-786. The instructions which follow describe inspection, re-
pair, and rebuild, of bogie components not covered in TM 9-786.

112. CLEANING, INSPECTION, AND REPAIR.

a. Clean. Clean all parts thoroughly with steam-cleaning equip-
ment or dry-cleaning solvent. Dry with compressed air.

(1) CreaN BEARINGS. Thoroughly clean each bearing in dry-
cleaning solvent. Allow it to remain in cleaning fluid long enough to
loosen old grease. Slush bearing in fluid, and slowly rotate it below
surface of fluid until clean. Blow out bearing, directing air pressure
across bearing to remove last traces of old lubricant. Avoid spinning
bearing by air blast. NOTE: Bearing must be inspected immediately
after cleaning. If in serviceable condition, it should be repacked with
grease and wrapped in clean paper until ready for installation.
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LOCK SAFETY
WASHER __ SCREW
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RA PD 323243

Figure 249 — Bogie Arms, Shafts, Link Pivots, and Links

PIVOT REAR
SHAFT  ARM

. Inspect and Repair (figs. 248, 249, and 250).

(1) Bocie WHEELS. Inspect lubrication fittings for good condi-
tion, and make sure lubrication passages are open. Inspect tires, If
severely grooved or otherwise unserviceable, replace tires (subpara-
graph ¢). Inspect wheel bearing bore for wear. If worn, replace
wheel.

(2) FrRONT AND REAR BOGIE ARMS. Inspect bogie arm bushings
for wear. Replace if worn excessively. Manufacturers limits on new
bushings are 2.499 to 2.501 inches. Inspect link pivot pins for wear.
Replace if worn. Manufacturers limits on new pins are 1.369 to 1.372
inches,

(3) BEARINGS. Inspect each bearing for free rolling, for cracked
or worn balls, and for worn races. If worn or damaged, replace bearing.

(4) BoOGIE WHEEL INNER AND OUTER LINKS. Inspect each link
for wear or breaks. Manufacturers limits for holes in links are 1.381
to 1.385 inches. If worn or broken, replace link.

(5) OiL SeEaLs. Inspect each oil seal for wear or damaged lip.
If worn or damaged, replace oil seal.

(6) BogGIlE SPRING PILOTS. Inspect each pilot for wear, cracks,
or breaks. If worn or broken, replace pilot.
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BOGIE
" SPRING

SPRING

PILOT
WEARING
PLATES

EQUALIZER

ARM SHAFT BUSHING

RA PD 323244

Figure 250 — Bogie Spring, Equalizer Arm Shaft, Wearing Plates,
and Bushing

(7) BociE WHEEL LINK PivoTs. Inspect each pivot for wear or

breaks. If worn or broken, replace pivot. Inspect bushings for wear.
If worn excessively, replace. Manufacturers limits for new bushings
are 2.256 to 2.259 inches. Inspect link pins for wear. If worn, replace
pin. Manufacturers limits on new pins are 1.369 to 1.372 inches.
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REPLACER
(41-R-2384-95)

BOGIE WHEEL
BEARING

RA PD 323245
Figure 251 — Installing Bogie Wheel Bearing

(8) BoGIE EQUALIZER ARM SHAFT, BUSHINGS, AND WEARING
PLATES. Inspect each part for wear or breaks. Manufacturers limits
of a new shaft are 2.239 to 2.241 inches; of a new bushing, limits across
flats are 2.680 to 2.690 inches, and wear plate thickness limits are
0.490 to 0.500 inch. Replace each part that is worn excessively, or
broken.

(9) BoclE ARM PIvoT SHAFT. Inspect shaft for wear. If worn,
replace. Manufacturers limits of a new shaft are 2.489 to 2.491 inches.

(10) BociE WHEEL SHAFT. Inspect bogie wheel shaft for wear
due to spacers turning on shaft. If worn, replace shaft. Also inspect
threads at end of shaft.

(11) BociE WHEEL BEARING INNER AND OUTER SPACER. Inspect
the outer spacers for signs of turning on bogie wheel shafts. Inspect
the width of bearing spacer for wear. The width of inner bearing
spacer should measure 1.172 to 1.177 inches. The width of outer bear-
ing spacer should measure 1.288 to 1.291 inches. If worn or turning
on shaft, replace spacer,

(12) BocGlE VoLUTE SPRING. Whenever facilities permit, the

spring may be tested by depressing it to a height of 834 inches with a
load of 10,500 to 11,500 pounds. Free height of spring should be 1114
to 1214 inches. If free height is less than 11, inches, replace spring.

¢. Rebuild Bogie Wheels. With suitable fixtures for holding
wheel and a 15- to 30-ton press, press old tire and rim off wheel.
Place new tire and rim in position on wheel, and press rim carefully

"~ down until it is centered on the wheel. Install lubrication fitting and
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r-

-

OIL SEAL PILOT

T——BEARING OUTER SPACER
RA PD 323246

Figure 252 — Installing Oil Seals on Bearing Outer Spacer with Pilot
- (41-C-2562-100)

REPLACER
(41-R-2384-95)

BEARING OUTER "

SPACER _

OIL SEALS

_ RA PD 323247
Figure 253 — Installing Bogie Wheel Bearing Outer Spacer and Qil Seals

relief fitting in wheel. With replacer (41-R-2384-95) drive bogie
wheel bearing (fig. 251) in wheel hub against inner shoulder. With
cone (41-C-2562-100) install two oil seals on outer spacer (fig. 252)
so lips of seals face toward spacer flange. NOTE: It is not necessary
to use pilot (41-C-2562-100) to install oil seals on outer spacers that
have a V2-inch radjus on inner shoulder. Shellac sealing ring in groove
around inner edge of outer spacer. With replacer (41-R-2384-95)
press or drive bogie wheel outer spacer and oil seals in wheel hub
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against the bearing (fig. 253). Turn wheel over and install inner
spacer. Install second bearing and second outer spacer with o1l seals
and sealing ring as described above. Seal bogie wheel hub with mask-
ing tape to keep bearings clean until wheel 1s installed.

Section |l
TRAILING IDLER
Poragraph
Description - 113
Cleaning, inspection, and repair 114

113. DESCRIPTION (fig. 247).

a. The trailing idler assembly consists of idler wheel, bearings,
supporting arm, and compressed volute spring. The trailing idler
wheel which is mounted on bearings is supported in the trailing idler
arm. The idler arm has slots provided so that idler wheel shaft may
be adjusted back and forth to provide proper tension on the track.
The idler arm is attached to the rear of the bogie frame by a pivot
shaft. Volute spring pressure holds the arm in a set position against
a rubber rebound pad. Owver rough terrain the arms are permitted
to move upward whenever pressure is exerted against idler wheel.

b. The removal and disassembly of trailing idler 1s described in
TM 9-786.

114. CLEANING. INSPECTION, AND REPAIR.

a. Ulean. Clean all parts thoroughly with steam-cleaning equip-
ment or dry-cleaning solvent. Dry with compressed air.

(1) CrLeaN BEARINGS. Thoroughly clean each bearing as de-
scribed in paragraph 112, a (1).

b. Inspect and Repair (figs. 254 and 255).

(1) TrAILING IDLER WHEELS. Inspect rims and bearing bores for
wear., If worn, replace wheel. Inspect wheel for cracks or breaks at
hub or around rim. If cracked or broken, replace wheel. Inspect con-
dition of lubrication and relief fittings. Make sure lubrication passages
are open. Replace fittings if necessary.

(2) BEARINGS. Inspect each bearing for free rolling, for cracked
or worn balls, and worn races. If worn or damaged, replace bearing.

(3) TRAILING IDLER WHEEL BEARING INNER AND OUTER SPACERS.
Inspect the outer spacers for signs of turning on wheel shaft. Inspect

the thickness of the bearing spacers for wear, The width of inner
bearing spacer should measure 0497 to 0.500 inch. The width of

245

LUNIVERSITY OF CALIFORNIA



TM 9-1786B
114

ORDNANCE MAINTENANCE — POWER TRAIN, TRACK, SUSPENSION, AND EQUIP-
MENT FOR 13-TON, HIGH-SPEED TRACTOR M5 (INTERNATIONAL HARVESTER)
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Figure 254 — Trailing Idler Wheel Disassembled

outer bearing spacer should measure 1.434 to 1.437 inches. If worn
or turning on shaft, replace spacers.

(4) OiIL SEALS. Inspect each oil seal for wear or damaged lips.
If worn or damaged, replace oil seal.

(S) TRrRAILING IDLER WHEEL SHAFT. Inspect shaft for wear due
to spacers or bearings turning on shaft, and for damaged threads. If
worn or damaged, replace shaft.

(6) TRAILING IDLER ARM AND OTHER PARTS. Inspect idler arm
wheel guides, and guide bushings for wear, cracks, or breaks. If worn,
broken, or cracked, replace defective part. Inspect idler arm shaft
bushings and thrust washer for wear. If worn, replace bushings or
thrust washer. Manufacturers limits for new bushings are 2.869 to
2.874 inches. Inspect arms for alinement with bushing bore to assure
that idler wheel runs true with track. Straighten bent arm or replace.

(7) TRAILING IDLER SPRING AND MOUNTING PARTS. Whenever
facilities permit, the spring may be tested by depressing it to a height
of 812 inches with a load of 8,000 to 9,000 pounds. Free length of
spring should be 12% to 13 inches. If free length is less than 1214
inches, replace spring. Inspect spring link bolt for wear, cracks, or
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REPLACER
(41-R-2384-105)

BEARING

LA PD 323250

Figure 256 — Installing Trailing Idler Wheel Bearing
OIL SEAL PILOT

OIL SEALS BEARING OUTER

SPACER
RA PD 323251

Figure 257 — ln:-ﬂnlﬂng Oil Seals on Bearing Outer Spacer with Pilot
(41-C-2562-460)

breaks. Replace bolt if necessary. Inspect adjusting rod for damaged
threads or for wear, cracks, or breaks. If rod i1s damaged, worn,
cracked, or broken, replace. Inspect retainer and retainer bushings for
wear, cracks, or breaks. If defective, replace retainer or bushings.
Inspect track skid for being worn, cracked, or broken. Repair by
welding or replacing track skid.

¢. Rebuild Trailing Idler Wheel Assembly. Install lubrication
fitting and relief fitting in idler wheel. With replacer (41-R-2384-105)
press or drive bearing into wheel hub (fig. 256). With outer spacer
oil seal pilot (41-C-2562-460), install two oil seals on outer spacer
(fig. 257) so lips of seals face toward spacer flange. NOTE: It is not

248

UNIVERSITY OF CALIFORNIA



TM 9-1786B
114-1135

SUSPENSION

REPLACER }
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\
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RA PD 323252

Figure 258 — Installing Trailing Idler Wheel Bearing Outer Spacer
and Qil Seals

necessary to use cone (41-C-2562-460) to install oil seal on outer
spacers that have a Y2-inch radius on inner shoulder. Shellac sealing
ring in groove around the inner edge of outer spacer. With replacer
(41-R-2384-105) press or drive outer spacer and oil seals in idler hub
(fig. 258). Turn wheel over and install inner spacer inside of wheel.
Install second bearing and second outer spacer, oil seals, and sealing
ring as described above. Seal the trailing idler wheel hub with mask-
ing tape to keep bearings clean until wheel is installed.

Section IV
TRACK SUPPORT IDLER
Faragraph
B gt U S S S e ORI o -
Disassembly .. ....................... T IrrTPI P it |
Cleaning, inspection, and repair ...................coccevvvvininiisciiieces. 117

115. DESCRIPTION (fig. 247).

a. The two track support idlers provide support for the track as
it travels from the trailing idler to the sprockets. These idlers are
mounted on top of bogie frame. The idlers consist of a rubber-tired
roller which revolves on two single-row ball bearings. The bearings
are protected by a leather seal and felt washer. The lip of the seal
faces out, away from the bearings. An adjustable mud scraper is
attached on top of the bracket.
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116. DISASSEMBLY (fig. 259).

a. Remove ldler Hub Cap. Remove four cap screws and lock
washers attaching hub cap to idler. Remove hub cap and gasket.

h. Remove ldler From Bracket With Shaft. Remove cotter pin,
nut, and outer bearing spacer washer from shaft. Hold inner edge of
idler on wood blocks, and drive shaft from idler and bearings.

c. Remove Track Support ldler Bearings. Drive outer bearing
from idler by tapping around ridge on inside of bearing spacer with

a brass rod. Using bearing spacer as a driver, drive inner bearing and
oil seal out of idler.

117. CLEANING, INSPECTION, AND REPAIR (fig. 259).

a. Cleaning. Clean all parts thoroughly with dry-cleaning solvent.
Dry with compressed air.

(1) BEARINGS. Clean bearings as described in paragraph 112 a (1).

(2) TRACK SUPPORT IDLER BRACKET WITH SHAFT. Inspect sup-
port idler shaft for wear, cracks, or breaks. If worn, cracked, or broken,

replace support idler bracket. Inspect shaft for being bent out of line
with bracket. If shaft is bent, idler will not run true with track. If
shaft i1s bent, replace bracket with shaft assembly.

(3) OiL SEAL AND FELT WASHER. Inspect oil seal for wear ﬂl"

damaged lip. If worn or damaged, replace oil seal and felt washer.

(4) TrAack SUPPORT IDLER. Inspect rubber tire. If severely
grooved or otherwise unserviceable, replace idler. Inspect bearing
bores for wear, and if worn, replace idler. Inspect oil passage in idler
to be sure it is clean and allows free passage of grease,

(5) Track SuprproORT IDLER HUe CaP. Inspect condition of lubri-
cation fitting and relief fitting. Replace damaged fittings.

(6) TRACK SUPPORT IDLER SCRAPER. Inspect scraper for wear,
and if worn so that scraper cannot be adjusted within ¥,z inch from
idler tire, replace scraper.

(7) Track SUPPORT IDLER BEARING SPACER. Inspect each end
of spacer for wear, and check to see if it has been turning on shaft.
The width of spacer should be 1.965 to 1.970 inches. If worn, replace
bearing spacer.

118. ASSEMBLY (fig. 259).

a. Install Oil Seal and Inner Bearing. Place felt washer next
to flange on the support idler shaft. With lip of the oil seal facing
toward felt washer, install oil seal on shaft. Install infler bearing on

shaft next to oil seal by driving on inner race until seated against
shoulder on shaft.
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b. Install Track Support Idler. Place idler over shaft on inner
bearing, and drive idler on bearing until seated. Place bearing spacer
on shaft next to inner bearing. Install outer bearing on shaft and in
idler hub, and drive in until seated on shaft and in idler hub. Place
outer bearing spacer washer on shaft, and install nut and cotter pin.
Check to be certain idler rotates freely on bearings.

¢. Install Idler Hub Cap. Shellac gasket to hub cap, and install
hub cap on idler with relief fitting in line with oil passage. Attach
hub cap with four cap screws and lock washers. Lubricate bearings
so that idler is ready for installation.

Section V
BOGIE FRAME
Paragraph
Description e, 119
Inspection, repair, or rebuild .. .. 120

119. DESCRIPTION (fig. 247).

a. The two bogie frames are attached to the two vehicle frame
crossmembers on each side of the tractor., The bogie frames carry the
weight of the vehicle. The bogie frame is a welded assembly and is
composed of two channels, spring housings, bearings, bogie arm stops,
and reinforcing members. The bogie frame is the supporting member
for the bogie components, trailing idler, and track support idlers.

bh. Bogie frame removal is described in TM 9-786.

120. INSPECTION, REPAIR, OR REBUILD (fig. 260).

a. Bearings. Inspect each bearing for wear. If worn, replace. If
new bearings do not take up wear, replace bogie frame. Only undersize
bearings are supplies for service,

b. Bogie Arm Stops. Inspect welds holding bogie arm stops to
bogie frame channels. If cracked, they may be repaired by welding.
If stops are broken off, replace bogie frame, or build up by welding.

¢. Bogie Spring Housing. Inspect bogie spring housing for cracks
or breaks. If slightly cracked, repair by welding; otherwise, replace
bogie frame.
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Bogie assembly components
Trailing idler components

Track support idler components

121. BOGIE ASSEMBLY COMPONENTS.

Bogie wheel diameter without tire and rim

Bogie arm bushing

Link pivot bushings

Link pivot pins |
Links

Equalizer arm shaft
Equalizer arm shaft bushings, width between wear

plates

Wearing plates thickness

Arm pivot shaft

Bogie wheel bearing outer spacer thickness
Bogie wheel bearing inner spacer thickness

Bogie spring
Free height

Test load at 8% inches, height

122, TRAILING IDLER COMPONENTS.

Trailing idler wheel diameter
Trailing idler arm bushing i1nside diameter
Trailing idler spring retainer bushing inside

diameter

Trailing idler wheel bearing inner spacer width
Trailing idler wheel bearing outer spacer width
Trailing idler spring

Free height

Test load at 8% inches, height

Section VI
FITS AND TOLERANCES

Farograph

12y
122
123

16.000 to 16.005 in.
2.499 to 2.501 in.
2.256 to 2.259 in.
1.369 to 1.372 in.
1.381 to 1.385 in.
2.239 to 2.241 in.

2.680 to 2.690 in.
0.490 to 0.500 in.
2489 to 2491 in.
1.288 to 1.291 1n.
1.172 to 1.177 1in.

11%; to 124 in.

. 10.500 to 11.500 1b

28 1n.
2.869 to 2.874 in.

2.001 to 2.004 in.
0.497 to 0.500 in.
1.434 to 1.437 1n,

1214 to 13 in,
- 8000 to 9000 1b

123. TRACK SUPPORT IDLER COMPONENTS.

Bearing spacer width

1.965 to 1.970 in,
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WINCH
Poragraph
Description 124
Disassembly 125
Cleaning, inspection, and repair . 126
Assembly : ; : . 127

124. DESCRIPTION.

a. The Gar Wood Winch, Model US-15T, is mounted on two main
frame side channels at front end of tractor (fig. 261). It is protected
by the front bumper. The winch is driven by a winch drive shaft
w hich connects the winch worm by a shear pin, and connects the drive
shaft in the transmission by a splined coupling. The shear pin pro-
tects the winch and cable from overload. The winch drive in the
transmission makes it possible to wind or unwind the cable, and the
two-way engine clutch gives two wind and two unwind speeds with
a given engine speed. The winch drive consists of a worm, worm gear,
drum shaft, sliding clutch, and winch drum. The worm rotates in two
bearings in the upper gear case. It drives the worm gear which is
mounted on the drum shaft. Also mounted on the drum shaft is the
shiding jaw clutch which is keyed to the shaft. When the clutch is
moved away from the drum by a shifting lever, it 1s disengaged, and
the drum rotates freely on the shaft. When the clutch is moved
toward the drum, its jaws engage mating jaws on the side of the drum,
and the drum rotates with the shaft. An automatic brake is constantly
applied to a brake disk on the front end of the winch worm, and holds
the load suspended when the engine clutch is disengaged. A drag
brake, applied to the drum, automatically keeps the drum from spin-
ning and the cable from unwinding too rapidly, when the cable is
pulled off by hand.

h. The winch hand lever is the outside lever to the right, below
driver's seat. It selects the direction of rotation of the winch, winding
or unwinding the cable. This lever can be moved up or down from
its neutral position by pushing in release button on end of lever. With
hand lever moved up, the winch will unwind the cable. With hand
lever moved down, the winch will wind the cable. The winch hand
lever is connected to the shifting lever on the transmission cover by
an adjustable yoke rod. The shifting lever is mounted in a housing
on top of the transmission case. This housing provides a common
junction for tubes and hoses venting the clutch and gear reduction
unit, electric brake power cylinder, clutch brake power cylinder, and
transmission through a vent tube leading up in back of driver's seat.
The winch shifting lever housing assembly 1s accessible by raising
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AUTOMATIC BRAKE CASE SHIFTING LEVER || POPPET

RELEASE
WORM GEAR CASE KNOB

DRAG BRAKE

SLIDING CLUTC

RA PD 323254

Figure 261 — Winch Without Cable

driver's seat, and is re:nnved and installed as described in paragraphs
5 n and 9 e, respectively,

125. DISASSEMBLY.

a. Drain Worm Gear Case (fig. 267). Remove drain plug and
drain lubricant.

. Remove Hose Couplers, Shut-off Cock, One-way Valve, and
Connector (fig. 262). Unscrew emergency trailer brake hose coupler
and nipple from front side of end bearing frame. Unscrew shut-off
cock, nipples, and one-way valve from rear side. Unscrew service
trailer brake hose coupler and nipple from front side of air line bracket
next to worm gear case. Unscrew tube connector from rear side.

¢. Remove End Bearing Frame Assembly and Sliding Clutch
(fig. 263). Remove cap screw and lock washer attaching retainer
washer to drum shaft, and remove retainer washer and shims. Slide
end bearing frame, thrust ring, and sliding clutch off shaft. Remove
drag brake shoe and spring from frame. |

d. Disassemble End Bearing Frame Assembly (fig. 264). Re-
move cotter pin and headless pin attaching shifting lever to end bear-
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END BEARING FRAME

ONE-WAY
VALVE

TUBE CONNECTOR
d/s EMERGENCY TRAILER
BRAKE HOSE
SERVICE TRAILER ‘Cﬂ”“fw
BRAKE HOSE COUPLER SHUT-OFF COCK

RA PD 323255

Figure 262 — Trailer Air Brake Fittings Removed

SHIFTING LEVER

DRAG BRAKE
SHOE

END BEARING
FRAME

SLID"—'JG CLUTCH
=, ) =0
SHIMS —

RETAINER WASHER
RA PD 323256

Figure 263 — Removing End Bearing Frame and Sliding Clutch
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DRAG BRAKE
SHOE GUIDE
PIN

END BEARING
FRAME

DRAG BRAKE
POPPET ADJUSTING — SLEEVE
RELEASE uT
KNOB N

L

SHIFTING

SLEEVE
DOWEL PIN

LUBRICATION ¢
FITTING ™~ -
o - :
RA PD 323257

HEADLESS
POPPET PN e———

Figure 264 — Disassembling End Bearing Frame Assembly

CABLE CLAMP
™,

CLUTCH
KEY

DRUM SHAFT

THRUST RING

CLUTCH

KEY “‘--.._,__*

RA PD 323258
Figure 265 — Removing Sliding Clutch Key

ing frame, and remove lever. Unscrew lubrication fitting from sleeve,
and pull sleeve out of frame.

e. Remove Drum. NOTE: Cable should have been removed from
drum while winch was still on vehicle. Refer to TM 9-786. Remove

two clutch keys from shaft, using a cold chisel (fig. 265). Slide thrust
ring and drum off shaft.
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- AIR LINE BRACKET

RETAINER
WASHER

Sy |
- SHIM
g o/ RA PD 323259

Figure 266 — Removing Air Line Bracket

LOWER WORM DRAIN FLUG
GEAR CASE )

GASKET

'|
UPPER WORM
GEAR CASE

RA PD 323260

Figure 267 — Removing Lower Worm Gear Case
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DRUM SHAFT

BUSHING DOWEL PIN

BUSHING OIL PASSAGE

UPPER WORM
GEAR CASE

RA PD 323261

Figure 268 — Removing Worm Gear, Shaft, and Bushings

WORM GEAR

‘N PULLER
) RA PD 323262

DRUM SHAFT —

Figure 269 — Removing Worm Gear from Shaft, Using Puller
(41-P-2905-60)
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ADJUSTING NUTS

7 RA PD 323263

Figure 270 — Removing Automatic Brake Band Assembly

f. Remove Worm Gear and Shaft Assembly. Remove two nuts
and lock washers attaching air line bracket, and remove bracket (fig.
266). Remove cap screw and lock washer attaching retainer washer
to end of shaft, and remove washer and shims (fig. 266). Turn as-
sembly over with lower worm gear case on top. Remove two cap
screws, two nuts, and four lock washers attaching lower worm gear
case to upper worm gear case, and lift off lower worm gear case (fig.
267). Peel off gaskets. Lift out worm gear, shaft, and bushings (fig.
268).

g. Remove Worm Gear and Bushings from Shaft. Slide both
bushings off shaftt NOTE: Do not remove worm gear from shaft
unless inspection reveals it is necessary. Using puller (41-P-2905-60),

pull worm gear off shaft (fig. 269). Remove two worm gear keys
from shaft.

h. Remove Automatic Brake Assemhly. Remove four cap screws
and lock washers attaching cover to brake case and remove cover.
Loosen two spring adjusting nuts and two nuts attaching brake band
to case; pull brake band off disk and out of case (fig. 270). Remove
four cap screws and lock washers attaching rear bearing cap, and re-
move cap and gasket (fig. 271). Remove cap screw, lock washer,
and retainer washer from end of worm shaft, and drive on end of worm

shaft with a brass rod until it is forced out of brake disk (fig. 272).
Then remove brake disk.

i. Remove Winch Worm Assembly (fig. 273). Pull winch worm
assembly out of gear case.
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REAR BEARING THRUST BEARING
CAP A
GASKET V4 i

OILSEAL sa v dseast

Figure 271 — Removing Winch Worm Shaft Gear Bearing Cap

WORM SHAFT

BRAKE DISK
RETAINER
WASHER

RA PD 323265
Figure 272 — Driving Shaft Out of Automatic Brake Disk

j- Disassemble Worm Assembly (fig. 274). Remove brake disk
key from worm. NOTE: Do not remove bearings from worm unless
inspection reveals it is necessary. Pull both bearings from worm using
puller (fig. 274) or an arbor press. NOTE: When removing bear-
ing, seat puller jaws or bed of press against inner bearing race,
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UPPER WORM FRONT BEARING 4
| GEAR CASE / WORM -

F
P

REAR THRUST BEARING st 4
RA PD 323266

Figure 273 — Removing Winch Worm Assembly

REAR THRUST .
BEARING v

FRONT BEARING PULLER

S

L,

RA PD 323267

Figure 274 — Removing Winch Worm Front Bearing

k. Remove Automatic Brake Case (fig. 275). Remove four cap
screws and lock washers attaching brake case to upper worm gear case,
and remove brake case. Peel off gaskett NOTE: Do not remove

brake case from upper worm gear case unless repair or replacement
of either part is necessary.

I. Disassemble Winch Snateh Block (fig. 276). Remove two link
pins and cotter pins attaching links and swivel hook to sheave block.
Remove nut from snatch block shaft, and drive shaft from block.
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UPPER WORM '
O S GEAR CASE

GASKET

- . /
AUTDMATICO
BRAKE CASE '

RA PD 323268

Figure 275 — Removing Automatic Brake Case

SWIVEL SHEAVE BLOCK

HDl:-K g [ !

<

FIHf
SHEAVE

Q ‘ T BUSHING
BLOCK

urtﬁ B susHiNG

Figure 276 — Winch Snatch Block Disassembled

Remove lubricating fitting from shaft. Remove sheave from block,
and shide block bushing from sheave.

m. Disassembhle Winch Cable Roller (fig. 277). Remove four cap
screws attaching winch cable roller to frame side channels, and remove
roller assembly from vehicle. Remove two cap screws and lock
washers attaching brackets to each end of cable roller shaft, and re-
move brackets. Slide cable roller shaft from roller. Remove two
lubrication fittings from shaft.
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RA PD 323270
Figure 277 — Winch Cable Roller Disassembled

n. Disassemble Winch Shifting Controls.

(1) DisasseMBLE WINCH SHIFTING LEVER aND HousIinG (fig.
278). Remove hose tee and vent tube tee. Remove cap screw and
lock washer clamping inside shifting lever on lever shaft. Remove
inside lever key out of slots inside shifting lever and shaft. Press
screwdriver or chisel into inside lever slot, and slide shifting lever
shaft from lever housing and washer.

(2) REMOVE AND DISASSEMBLE WINCH HaND LEVER ASSEMBLY.
Remove cotter pin and pin attaching yoke rod to hand lever. Remove
nut and lock washer attaching winch hand lever to driver's seat. Re-
move cotter pin attaching spacing washer to lever shaft. Pull shaft
from two levers, spring, and driver's seat. Remove spacing washer,
spring, and winch hand lever from driver's seat.

126. CLEANING, INSPECTION, AND REPAIR.

a. Cleaning. Clean all parts with dry-cleaning solvent. Dry with
compressed air.

b. Worm Gear Case Assembly. Check oil passages to bushings
to make sure they are not clogged. Inspect case for cracks, breaks,
or other damage. Replace if defective, or rebuild by welding or braz-
ing if damage is small.

¢. Automatic Brake Case. Inspect brake case and cover for cracks,
breaks, or other damage. If broken or damaged, replace with new
parts. Small cracks or breaks may be repaired by welding or brazing.

d. Automatic Brake Assembly. Inspect brake disk for scoring on
braking surface. Place scored brake disk in lathe, and smooth scored
surface. Replace damaged or excessively worn disk. Examine threads
on both ends of brake band for damage. TInspect lining for wear and
if worn to rivet heads, replace lining. Use punch to drive out rivets
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and remove lining. Clamp new lining in band, using three or more
clamps. Using 9 ,-inch drill, drill through six rivet holes in the band
and through lining. Remove lining from band and counterbore six
drilled holes in lining to depth of 355 inch and diameter of !4, inch.
Rivet lining to band, starting at center and working out to ends of band.

e. Winch Worm,Seals, and Bearings. Inspect for scored, chipped,
or cracked teeth. Replace worm if shaft is damaged or bent. Inspect
bearings for rough, pitted, or discolored balls or races. 0Oil bearings
and test for smoothness. If bearings are defective, replace. Inspect
oil seal in case and oil seal in rear bearing cap for wear or damage.
If defective, remove seals and replace. Press new oil seals into case
or cap with lip side toward bearing.

f. Worm Gear and Drum Shaft Assembly. Inspect worm gear for
scored, chipped, or cracked teeth, and for looseness on drum shaft.
Replace worm gear if damaged. Replace worn or damaged keys.
If drum shaft is bent or damaged, replace shaft.

g. Winch Drum Assembly. Inspect drum for cracks or breaks.
Repair or replace if necessary. Inspect threads on cable clamp for
good condition and if damaged, replace clamp assembly.

h. End Bearing Frame Assembly. Inspect end frame for cracks,
breaks, or other damage and if defective, replace. If end bearing
sleeve bushing is worn excessively, replace sleeve bushing. Inspect
sleeve dowel pin and drag brake dowel pin. If excessively worn or
damaged, replace with new dowel pin.

i. Clutch Assembly. Inspect sliding clutch for worn or broken
jaws. If defective, replace clutch. Inspect winch shifting lever as-
sembly for excessive wear or broken parts. Replace worn or broken
parts.

jo Winch Line Assembly. Repair cable end if broken. If cable is
frayed in any one place or strands broken, replace with new cable.
Take care not to take hold of a frayed cable with bare hands.

k. Winch Drag Brake Assembly. Inspect lining on drag brake
shoe; if worn to rivet heads, replace with new lining. Use punch to
drive rivets out, then remove old lining. Clamp new lining to shoe
and drill two % ;-inch rivet holes through lining. Remove lining from
shoe and counterbore both holes in lining to %,.-inch depth and '15.,-
inch diameter. Rivet lining to shoe with two rivets. Inspect drag
brake spring and if weak or broken, replace with new spring.

. Winch Snatch Block Components. Inspect all parts for wear,
cracks, or breaks. Replace defective parts. If sheave bushing is worn,
use suitable removing tool to drive out bushing, and replace with new
bushing. Inspect oil passages, making sure they are open.
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BEARING REPLACER
(41-R-2383-785)

FRONT BEARING

WORM

REAR THRUST BEARING

DRIVE SHAFT END

ll ‘/ RA PD 323272

Figure 279 — Installing Bearing on Worm Shaft

m. Winch Cable Roller Components. Inspect parts for wear,
cracks, or breaks; replace any defective part. Inspect lubrication
passages in roller shaft to make sure they are open.

n. Transmission Winch Shifting Control Components (fig. 278).
Inspect oil seal in lever housing for wear or damaged lip. If worn or
damaged, pry seal out of housing and replace. Inspect housing lever
shaft, and inside shifting lever for wear, cracks, or breaks, and replace
defective parts. Inspect yoke rod for damaged or rusted threads, and
replace parts if defective, or not adjustable., Inspect hand lever shaft
for wear. If worn, replace shaft. Inspect hand lever for proper
operation of plunger and pin. The pin in plunger holds hand lever
in neutral when installed on driver’s seat. If pin is worn or damaged,
drive pin from plunger and replace. Replace plunger spring if weak
or broken.

127. ASSEMBLY.

a. Install Automatic Brake Case (fig. 275). Place new gasket on -
front of upper worm gear case, and place brake case against gasket.
Install four cap screws and lock washers.
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b. Assemhle Worm Assembly (fig. 279). With bearing replacer
(41-R-2383-785) drive on or press rear thrust bearing onto rear end
(drive end) of worm shaft against shoulder. NOTE: Make sure
thrust side of outer bearing race is toward drive shaft end. The thrust
side of the outer bearing race is the thicker side. Install front bearing
in same manner, except that this bearing may face either way. Install
brake disk key in worm.

c. Install Worm Assembly. Insert worm assembly (brake and
ﬁrst‘} into rear end of upper worm gear case (fig. 273). Use care in
inserting brake end of worm shaft through oil seal in automatic brake
case. Tap worm and bearings into place with a soft hammer until
bearings are seated Aush with gear case. Install new gasket and rear
bearing cap to upper worm gear case, and attach with four cap screws
and lock washers (fg. 271).

d. Install Automatic Brake Assembly. Drive automatic brake
disk on worm shaft. Install retaining washer, lock washer, and cap
screw to end of worm shaft. With lining installed on brake band,
install two check nuts on anchor end far enough apart to go on either
side of slot in case. Install spring, alining washer, and two adjusting
nuts flush with end of screw on brake band. Install brake band in
case, placing both ends in slots provided in case (fig. 270). Tighten
two anchor end check nuts on case, and adjust brake band (refer to
TM 9-786). Place brake case cover on case, and install four cap
screws and lock washers.

e. Install Worm Gear and Bushings on Shafit. Insert two worm
gear keys in drum shaft keyways. Press or drive worm gear in posi-
tion on drum shaft. Place two worm gear case bushings on drum shaft
with oil grooves away from gear.

f. Install Worm Gear and Shaft Assembly. With upper worm
gear case upside down, place worm gear and drum shaft assembly in
case (fig. 268). Mesh worm gear teeth with worm, set worm gear
case bushings on dowel pins, and aline oil holes with upper worm gear
case o1l passages. Install two gaskets on upper worm gear case, and
set lower worm gear case on top of gaskets, making sure dowel pins
locate in lower worm gear case (fAg. 267). Attach with two cap
screws, two nuts, and four lock washers. Install air line coupling
bracket on two studs at side of upper worm gear case, and attach with
two nuts and lock washers (fig. 266).

g.- Install Drum (fig. 265). Slide winch drum on shaft with clutch
jaw side of drum away from worm gear case. Place thrust ring on
shaft next to drum with slotted side of ring away from drum. Install
two keys into keyway in shaft,
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h. Assemble End Bearing Frame Assembly (fig. 264). Insert
sleeve assembly, with sleeve bushing pressed into place, into end bear-
ing frame. Aline slot in sleeve with dowel in frame. Screw lubrica-
tion fitting through hole in end bearing frame into sleeve. Install
shifting lever to end bearing frame by installing one headless pin and
cotter pin. Insert spring and drag brake into hole provided in end
bearing frame, and aline slot in drag brake shoe with dowel pin in end
bearing frame.

i. Install End Bearing Frame Assembly and Sliding Cluteh (fig.
263). Install sliding clutch, thrust ring, and end bearing frame as-
sembly on drum shaft with shifting lever yoke in position on shding
clutch. Install shims and retainer washer to end of shaft by installing
one cap screw and lock washer.

jo Install Hose Couplers, Shut-off Cock, One-way Valve, and
Connector (fig. 262). Screw service trailer brake hose coupler with
nipple into front side of air line bracket next to worm gear case, and
screw tube connector into rear side. Screw emergency trailer brake
hose coupler with nipple into front side of end bearing frame, and
screw shut-off cock with nipples and one-way valve into rear side.

k. Lubricate Winch. Fill worm gear case to proper level, and
lubricate fittings (Refer TM 9-786).

l. Assemble Winch Snateh Block (fig. 276). Slide block bushing
into sheave, and install sheave in block centering with shaft bore.
Insert shaft through block and sheave, and attach with two nuts.
Tighten the nuts until block bushing is tight in block. Stake nuts on
shaft to prevent loosening of block bushing. Place lubricating fitting
in shaft. Install swivel hook to block by attaching with a link, two
link pins, and cotter pins. Lubricate snatch block.

m. Assemble Winch Cable Roller (fig. 277). Install two lubricat-
ion fittings in ends of roller shaft. Slide cable roller on shaft, and in-
stall two brackets on shaft, attaching with two cap screws and lock
washers. Install cable roller assembly to frame side channels and
attach brackets to channels with four cap screws and lock washers.

n. Assemble Transmission Winch Shifting Controls (fig. 278).

(1) ASSEMBLE AND INSTALL WINCH HAND LEVER ASSEMBLY.
Place the parts in following order from right side of driver's seat,
spring, winch hand lever, spacing, washer, and cranking motor control
hand lever. Install lever shaft through the driver's seat, spring, winch
hand lever, spacing washer, and cranking motor control hand lever.
Install cotter pin in spacing washer and lever shaft. Attach lever shaft
with nut and lock washer. Attach yoke rod to winch hand lever with
pin and cotter pin. NOTE: Check adjustment of yoke rod to make
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sure winch drive shaft clutch is in neutral when winch hand lever
plunger pin is engaged in neutral slot on driver's seat.

(2) AsseMBLE WINCH SHIFTING LEVER AND HousING. Place in-
side shifting lever in housing, and install lever shaft through the oil seal
and inside shifting lever. Insert inside lever key in slot, and clamp lever
to shaft with cap screw and lock washer. Install hose tee on front of
housing and compression tee on rear of housing,.
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CHAPTER 8
FRAME AND BODY
Section |
DESCRIPTION
Foragraph
Description . . . 128

128. DESCRIPTION.

a. The frame consists of two longitudinal, heavy-section, steel side
channels which are rigidly braced and supported on top of two trans-
verse, square frame crossmembers. They are connected by angles
which are welded to frame crossmembers, and bolted to side channels.
At the ends of the crossmembers are vertical plates welded in place
and strengthened by welded gussets. Each vertical plate has six
studs used for attaching bogie frame with fender side sheet in be-
tween. The bumper connects to front ends of side channels, and pintle
housing connects to rear ends. The engine, differential, and final
drive housing mount directly onto side channels. The entire weight
of vehicle body is carried on side channels and frame crossmembers,
which in turn are supported by the bogie frame assembly.

h. The body is made up of a number of welded sheet-steel units,
brackets, supports, and various sheet-steel parts. These are attached
by cap screws, lock washers, and nuts. The welded units include the
cowl, driver’'s seat, side seats, shell box, powder box, doors, bumper,
pintle, and canopy top. WVarious sheet-steel parts include platforms,
enclosure sheets, hood sheets, side sheets, etc.

Section |l

BUMPER AND TOWING HOOKS

Parograph
Description . : SRR R SRR A, TR
Repair i BT ; A ere o U ol 1.1 0

129. DESCRIPTION.

a. The front bumper consists of a 3VY2-inch extra strong pipe
welded to two brackets. These brackets attach to front ends of two
side channels by four cap screws and lock washers.
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h. Two steel ram's-horn towing hooks are mounted to front outer
sides of two side channels and bumper brackets. The hooks turn up
at their ends to prevent towing cables or chains from falling off when
1N use.

c. Removal and installation of bumper and towing hooks are ex-
plained in TM 9-786.

130. REPAIR.

a. Weld brackets to bumper bar if they are broken loose.
Straighten bent bumper, making sure both brackets are in line, and

tapped holes in brackets line up with cap screw holes in ends of side
channels.

b. Reform bent towing hooks. Weld worn or broken towing hooks.

Section 1l

PINTLE
Foragraph
TVERETIEIENONE vy e e T A S R D E R i e e, L
Disassembly .. ... ... ... 132
Repair or rebuild . e e 133

131. DESCRIPTION.

a. The pintle hook is mounted in center of pintle housing, which
is attached by dowel pins and cap screws to the rear ends of frame side
channels. The hook is provided with a lock and ‘latch, and also a
spring which cushions the shock when starts or stops are made.

bh. Removal and installation of pintle hook and pintle hook as-
sembly are explained in TM 9-786.

132. DISASSEMBLY (fig. 280).

a. Remove Pintle Hook, Spring and Housing Cap. Clamp pintle
hook in a vise with slotted nut end up to remove cotter pin. Line up
cotter pin in slotted nut with grooves in front spring seat. Remove
cotter pin, slotted nut, front spring seat, pintle hook spring, rear spring
seat, and housing cap.

h. Remove Latch. Remove cap screw and lock washer from latch.
Drive out latch pin and remove latch. Slide spring out of slot in latch.

¢. Remove Lock. Remove cotter pin and nut from fulerum bolt.
Drive out fulcrum bolt and remove lock.
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133. REPAIR OR REBUILD.

a. Replace pintle hook spring or latch spring if broken or de-
formed. Free length of pintle hook spring should be 5%}, to 5'14,¢
inches.

b. Inspect housing cap for cracks. Replace if cracked.

¢. Build up worn pintle hook with welding material. Weld a
broken hook, or if this is not practical, replace with serviceable hook.

. Replace complete lock chain with pins, if chain or pins are
broken.

134. ASSEMBLY (fig. 280).

a. Install Lock. Place lock on pintle hook, and insert fulcrum bolt.
Install nut and cotter pin on fulcrum bolt.

bh. Install Latch. Install latch spring in slot in latch. Place latch in
lock, and install latch pin. Install cap screw with lock washer, locking
latch pin in place.

¢. Install Housing Cap and Pintle Hook Spring. Clamp pintle
hook in a vise with shaft end up. Place housing cap, rear spring seat,
spring, and front spring seat on pintle hook shaft. Install slotted nut
on shaft, Turn the slotted nut down until a measurement of 63
inches is obtained between front finished face of housing cap to front
face of flange on front spring seat. NOTE: T his measurement should
be the same as the depth of bored hole in pintle housing into which
spring end of the pintle hook is installed. Line up slots in nut and
front spring seat with cotter pin hole in shaft, and install cotter pin.

Section IV
CANOPY TOP FRAME

Faragraph
Description R ; =3 ; 138
Repair ... . ; ; R R 1D

135. DESCRIPTION.

a. 'The canopy top frame is constructed of pipes which are either
welded or slip-fitted into brackets to form a supporting frame for
canvas canopy and curtains. The frame is supported by six vertical
pipes which set in sockets provided in back rests of two side seats.
The frame also connects to top of windshield by two eye bolts with
wing nuts. The pipes and brackets that make up top frame are color-
coded at each joint to facilitate assembly.
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b. Removal and installation of canopy frame is explained in TM
9-786.

136. REPAIR.

a. Weld pipes and brackets together if welded connections are
cracked or broken loose. Make sure brackets are positioned correctly
on pipes before welding. Straighten bent pipes. Replace expansion
plugs into bottoms of slip-fit holes in brackets, if plugs are missing.
If brackets are damaged and pipes do not fit, drill out slip-fit holes in
brackets with 51, ;-inch drill, and ream 0.824 to 0.829 inch. File or
grind nicks on formed ends of pipes to slip-fit into brackets.

Section V
CANVAS TOP, CURTAINS, AND COVERS
Paragraph
Description . ... ... 13T

137. DESCRIPTION.

a. Canvas top and curtains surround canopy top frame. They are
secured by straps with either friction buckles or turn-button fasteners.
Curtains have 12 sheet windows of flame-resisting material. The two
front door curtains have steel frames sewed within the canvas to sup-
port them in an upright position when they swing open with doors.
Canvas covers are provided for the windshield, fan guard, and shell box
tray.

138. REPAIR.

a. Sew open seams in canvas and sew on loose straps. Patch and
sew holes in canvas. Replace broken windows with new ones.

Section VI
VEHICLE FRAME
Paragraph
B3 a7 | o AT e YAt gy ooty gl e PNV} B i,
Repairv orpebutld i iastvsinssinirsasis 190

139. DESCRIPTION (fig. 281).

a. Vehicle frame consists of two longitudinal, heavy-section, steel
side channels and two transverse, square frame crossmembers. Side
channels set on top of crossmembers and are bolted to angles which
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are welded to crossmembers. Side channels are rigidly braced by a
number of vertical gussets which are welded within troughs of chan-
nels. Frame crossmembers are square-shaped, hollow-steel frames,
and have vertical plates welded to their ends.

140. REPAIR OR REBUILD.

a. Replace studs in crossmembers if they are damaged. Unscrew
damaged studs from vertical end plate, and install serviceable studs
with flat ends in. Weld all cracked or broken welds, Straighten bent
or sprung frame parts.

Section VI

BOXES, DOORS, SEATS, COWL, FENDERS, GUARDS,
HOOD, PLATFORMS, SIDE SHEETS, AND WINDSHIELD

Poragraph
Description ... . 14
Disassembly . 142
REePaIT . .. ST 143
amemably:cnssarisnaEinEnERT RSy TR

141. DESCRIPTION.

a. These units are of welded-steel construction, and are attached
to vehicle by cap screws for easy removal and installation.

bh. Complete description of units, also removal and installation
procedures, are covered in TM 9-786.

142. DISASSEMBLY.

a. Windshield (fig. 282).

(1) ReEmovE LOWER ARM. Remove nut and washer from stud
attaching lower arm to upper arm, and remove lower arm,

(2) REMoVE UPPER ARMS. Remove two cap screws, nuts, and
lock washers attaching rear view mirror to top of windshield, and re-
move mirror. Remove two cap screws attaching top bar to upper
arms, and remove top bar. Remove five screws attaching each upper
arm to windshield frame, and remove both upper arms.

(3) REMoVE FRAME. Remove four flat-head machine screws
attaching top frame piece to frame corners. Carefully remove top
frame piece from glass by tapping along inner edge with a hammer
and a flat piece of wood. Repeat procedure for loosening remainder
- of windshield frame from glass, and pull glass out of frame.
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TOP BAR

LOWER ARM RA PO 323275

Figure 282 — Windshield Disassembled

143. REPAIR.

a. Straighten bent or damaged sheet metal parts and weld wher-
ever welded connections are cracked or broken.

144. ASSEMBLY.

a. Windshield (fig. 282).

(1) InstaLL FRAME. Install bottom and sides of windshield
frame onto safety glass. Safety glass dimensions are: 25274, inches
wide by 297, inches high by %4 inch thick. Corners have 3{;-inch
radius. Make sure glass seats into seal in frame, and that seal does
not roll over. Place two frame corners into position at top of glass
and frame. Install top frame piece on glass, and install six flat-head
machine screws attaching top frame piece and frame side pieces to
both frame corners.

(2) InstaLL UPPER ARMS. Place an upper arm on each side
of windshield frame, and secure with 10 screws. Place top bar on top
of windshield frame, and install two cap screws attaching bar to upper
arms. Attach rear view mirror to windshield by installing two cap
screws, nuts, and lock washers.

(3) InsTtALL LOWER ARMS. Place lower arms over studs in upper
arms, and install two attaching nuts and washers.
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CHAPTER 9
SPECIAL TOOLS
Faragroph
Special tools ... ... ... 145
145. SPECIAL TOOLS.
SPECIAL TOOLS
Maonufacturar Fadaeral Stock
Special Toal Description Number Number
ADAPTER, puller, final drive shaft
pinion (use with 41-P-2957-27
puller) . . . MAS-7-4M6 41-A-18-150
BRACKET, transmission lifting . .. MAS-7-301 41-B-1926-750
BRACKET, transmission lifting (used
with 41-B-1926-750) ... ... MAS-7-303 41-B-1926-755

el &

41.R.2392.545  41-R-2392-515  41-R-2378-605

41.R-2384.785 41-R-238B4.135  41.W-3032 41-R-2375-125

T

41-R-2384.105 41.R-238B4.95 41-R-2375-430 41-R-2373-835:

i el >—

41.B. w:ra 775 41.R.2383.785 ~  41-B-1924.750 41-W.3334-9200
RA PD 323276

41-R-2373-865

Figure 283 — Special Tools
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Manufacturer Federal Stock

Special Tool Description

MNumbar

Mumbar

COMPRESSOR, stud, suspension vo-

[Ube SRTINE ek o 41-C-2555-850
CoNE, assembling, bogie wheel

grease retainer . . v, MAS-7-506 41-C-2562-100
ConNg, assembling, trailing idler

grease retainer ... . MAS-7-503 41-C-2562-460
HANDLE, %4-in.,, for removers and

PODlACERS: s R B 41-H-1395-988
Hooks, lifting, bogie wheel ... ... . MAS-7-513 41-H-2644
PULLER,end plate ... .. ... .. LO-23015 41-P-2907-197
PULLER, slide hammer type ... ... 41-P-2957-27
REMOVER, and replacer, final drive

shaft .. MAS-7-403 41-R-2378-605
REMOVER and replacer, final drive

shaft inner bearings, replacer

outer bearing ....................... MAS-7-404 41-R-2373-865
REMOVER and replacer, differential

and final drive housing cover

steering lever bushing ... ... MAS-7-411 41-R-2375-430
REMOVER and replacer, brake shaft

bearing support bushing .. ... . . MAS-7-412 41-R-2375-125
REMOVER and replacer, bearing,

differential case cover RH and

LH internal pinion ... ... ... MAS-7-415 41-R-2373-835
REPLACER, bearing cone, differen-

tial case MAS-7-410 41-R-2384-135
REPLACER, final drive pinion shaft

oilseal .. ... .................. MAS-7-407 41-R-2392-515
REPLACER, bogie wheel bearing and

spacer with oil seal MAS-7-504 41-R-2384-95
REPLACER, bearing and universal

jnint flange clutch low range .

gear MAS-7-204 41-R-2383-785
REPLACER, oil seal input shaft MAS-7-304 41-R-2392-885
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Maonufacturer Federal Steck
Special Tool Description Number Number
REPLACER, bearing cup differential :
R oo oo S PR MAS-7-408 41-R-2384-785
REPLACER, trailing idler bearings
and spacers with oil seal ... ... ... MAS-7-501 41-R-2384-105
REPLACER final drive shaft oil seal . MAS-7-405 41-R-2392-545
WRENCH, socket 34 in. sg-drive
31;4-in. hex opening ................. MAS-7-401 41-W-3032
WRENCH, special, winch drive shaft
nut, 234-in. opening MAS-7-302 41-W-3336-900
WRENCH, spanner, countershaft rear
bearing and winch drive shaft
locknut . ..., MAS-7-305 41-W-3247-170
WRENCH, oil seal ring shaft re-
tainer .. LO-24187-A  41-W-3336-690
WRENCH, piston guide.................... LO-25824-A 41-W-3336-740
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REFERENCES

PUBLICATIONS INDEXES.

The following publications indexes should be consulted frequently
for latest changes to, or revisions of the publications given in this list
of references and for new publications relating to materiel covered in
this manual:

Introduction to Ordnance Catalog (explaining
SNL system ) vunmmananniun s ABK Gat,
ORD 1 I0OC
Ordnance Publications for Supply Index
(index to SNL's) ... . .  iiiir. ASF Cat,
ORD 2 OPSI
Index to Ordnance Publications (listing FM's,

TM's, TC's, and TB's of interest to ordnance

personnel, MWO'’s, OPSR, BSD, S of SR's,

OSSC's, and OFSB's, and includes Alpha-

betical list of Major Items with Publications

Pertaining Thereto) ... ... .. ... ... OFSB 1-1

List of Publications for Training (listing MR's,
MTP's, T/BA’s, T/A's, FM’s, TM’s, and
TR’s, concerning training) . . senisaess ML 210

List of Training Films, Film Strips, and Film

Bulletins (listing TF's, FS's, and FB's by

serial number and subject) ....................... FM 21-7
Military Training Aids (listing Graphic Train-

ing Aids, Models, Devices, and Displays) .. FM 21-8

STANDARD NOMENCLATURE LISTS.

Tractor, high speed, 13-ton, M5 (International
Harvester) ...caossunseninnanasaassn BNL G-162

Cleaning, preserving and lubrication materials,
recoil fluids, special oils, and miscellaneous

related therns: v caiinimesirmissrres SN RS
Soldering, brazing, and welding materials, gases

and related 1tems. ...............oocoviviiiinieiie. SNL K-2
Tools, maintenance for repair of automotive

] T S SI ORI . | .| (L

Vol. 1

Tool sets—motor transport ... ........................ SNL N-19
Tool sets, for ordnance service command, auto-

motiveshops .............ococcveviiiviiiiiiiniiiienn... SNL N-30
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REFERENCES
EXPLANATORY PUBLICATIONS.

Fundamental Principles.

Automotive electricity ... .. .. ... TM 10-580
Automotive lubrication . . . ... TM 10-540
Basic Maintenance Manual —— . TM 38-250
Electrical fundamentals . ... ... . ... TM 1-455
Military motor vehicles .. ... AR 850-15
Motor wvehicle inspections and preventive
maintenance service . ... ... i 'TM 9-2810
Precautions in handling gasoline . ... .. AR 850-20
Standard Military Motor Vehicles . ... TM 9-2800

Operation of Materiel.

13-ton, high speed tractor M5 (International
Harvester) ... .. v e R INE 9T BO

Maintenance and Repair,

Cleaning, preserving, lubricating and welding
materials and similar items issued by the
Ordnance Department : | ... TM 9-850

Cold weather lubrication and service of com-
bat vehicles and automotive materiel OFSB 6-11

Maintenance and care of pneumatic tires and
rubber treads A R . ™ 31-200

Ordnance maintenance: Engine and engine
accessories for 13-ton, high speed tractor M5

(International Harvester) cevsersisenieeree. TN 9-1786A
Ordnance maintenance: Electrical equipment

(Delco-Remy ) AT TM 9-1825A
Ordnance maintenance: Carburetors (Zenith) TM 9-1826C
Ordnance maintenance: Fuel pumps . . . TM 9-1828A
Ordnance maintenance: Speedometers and

tachometers . . . TM 9-1820A
Tune-up and adjustment T™M 10-530
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Protection of Materiel.

Camouflage ....................... ........................ FM 5-20
Chemical decontamination, materials and

EQUIPIMIENE ..invmnaimais i nanmssn: TM-3-220
Decontamination of armored force vehicles = FM 17-59
Defense against chemicalattack ... ... .. FM 21-40
Explosives and demolitions. . ... ... .. FM 5-25

Storage and Shipment.

Ordnance storage and shipment chart, group
G—Majoritems . .......................................... OSSC-G

Registration of motor vehicles ... ... .......... AR 850-10

Rules governing the loading of mechanized
and motorized army equipment, also major
caliber guns, for the United States Army

% and Navy, on open top equipment published
by Operations and Maintenance Depart-
ment of Association of American Railroads.

Storage of motor vehicle equipment AR 850-18
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Actuating lever output shaft .............ooccoveviiiii. 52
installation PINTIEIE . ciccmivinsinsimnsrsnnih s aa s G 273
inspection plugs .........occociieeeiinne 206 power cylinders
shaft and lever ............ccoevevvennn. 204 clutch shifting and brake.......... 230
removal of shaft, lever, and in- electric brake controller............ 234
spection plugs ........ooovvvennn, 204 rear flood Lights............c.ccocevvennn. 139
Adjustment FENRND | iiviaw v siiuins i svasits Soai s 155
BIT COMPIESSOT ..ooioiioeirieerrisraarannns 194 BEDRRY - R R e 143
bevel pinion and bevel drive molenoad R e 148
=== 1 53 stator dome end plate, bearing,
brake control valve ........................ 218 and rotor shaft........................ 191
clutch brake application valve.... 213 steering levers and shafts.............. 102
clutch shifting and brake power VLT R e D e 137
cylinders .............cccoeevivevinnnnn.. 232 towed-load coupling socket.......... 165
electric brake controller................ 164 track support idler....................... 251
engine clutch shifting valve......... . 206 trailer air brake hose and
headlghts ..o il 135 CORPETE i o s S b 226
high temperature indicator buzzer 128 TrANSMISSION ...ocoiviriinriiiiarimrenransase 51
FElaYS oo 155 valves
BOIENORA .. o cpiiisicivvinsannisiniisns apsisscre: TP brake control ..........ccocciniieiinenians 217
AGO Form No. 478, description and clutch brake application.......... 211
instructions foruse.. ...................... 5 engine clutch shifting................ 204
Air and electric brake control valve, OTIC=WERY  .eieinreimsasinnsssssmsnrormenrmenenre 222
installation of cover ..o 218 pressure control ..., 193
Air brake hose assembly and BREEEY  onisnnisie oo i St s 196
couplers EWO=WEY oo doieniiniiimmni ibnassnans 220
mamein By i 226 wimehl o R e 268
description, disassembly, cleaning shield .........occoiiiiii e 279
and inspection ........cocociieeni. 2258 worm assembly ... 269
Air system, description...................... 167 B
Armature Battery, description, cleaning, in-
adjustment of air gap.................... 155 spection, and test ... 127
installation ..o 143, 155 Bearings
FEROVIRL .05t itssse coinrn prass i iet st ain i siiits 140 bogie assembly
Assembly cleaning ..............occoceviiieiiiiiiniinns 240
AIF COMPTESBOT ....oooiiiinnniiinniormmnsarens 191 inspection and repair.............. 241
cocks bogie frame bearings.............. 252
drain cocks ... iviniiinninn. 224 compressor bearings ...................... 188
shut-off cocks ... 223 differential roller bearings
differential .. ..o iniiiiianin. 89 cleaning, inspection, and repair
electric brake controller............. . 162 of cone, cup, and support
final drives and sprockets.............. 110 SO - i AR 79
DeRdHEREE: o s 133 installation of cone and spacer
low pressure indicator LTI 1] T S ) 92
DUZZEE i eeiians 131 preload ..., TH, 94, 112
SONTTRE I i i s e B A AR e 236 removal
oil cooler shutter............cccocvivivniinnnn. 121 cone and spacer...................... 77
01l eCONOMIZET.......ivviviniminrasnnninianeans 194 support rigs and fastening
Ol AIEL ....coovcrervmranrnsrissnsanrsennnraranrans 125 BCTEWS .oovvvvviiniiniiniirirennns 10
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B — Cont'd
Bearings — Cont'd
final drive shaft bearings
inspection and repair........
installation _..................ocoeen,
removal ...
inner beanng cap.......c.cooovninn
rotor shaft dome end bearing
cap
stator dome end plate and rotor
shaft drive end bearings........
steering brake shaft bearings. ... ..
track support idler bearings. .
trailer idler bearings ....................
transmission bearings ........
winch frame assembly
assembly
disassembly ..
inspection and repair. .. —=-
(See also Cage, he:nng, Epm:cr
bearing; and Retainer, bear-

ing)

Poge

. 109
. 110

107

. 103

181
191
251
245

45

270

. 256

. 267

Blackout headlight ................ccooi0000. 136
Bogie assembly
CIEBRIBE .o 240
desCTiPION ..o ccinnriars s ssrassnss . 238
fts and tolerances.......... 154
frame . ” 252
inspection and repair.................... 241
rebuilding wheels ......................... 243
Bracket, clutch pedal
inatallation ... 97
removal ... . ... : 72
Bracket, clutch power I:_ﬂmd:r
snatallation ..................... 66
removal ................ 20
Brakes
adjustment and test
clutch brake
application valve ......... .. 210
power cylinder ......... . 232
electric brake controller............ 164
assembly
clutch brake
applhcatton valve ...........cocoevene. 211
power cylinder .......coovvinnnnnns 230

Page
electric brake
COREPOMLEE ..o iinmmimsiriin 162
power cylinder ........................ 234
steering brake drum nm, and
gear flange ... 21

cleaning, inspection, and repair
automatic brake assembly 265, 267
clutch brake

application valve ........ we 211

power cylinders ................... 230
differential brake band assem-

bly .. sisadieaie T

electric hflkc cnntmll:r . 162

steering brake drum rim Ind

flange assembly ... ... B0
description
clutch brake
application valve .................... 207
power cylinders ...................... 227
electric brake
controller ..........ccceemiviieinnenns 160
power cylinder .............co....... 233
disassembly
clutch brake
application valve ................ 210
power cylinder .............ccoeuu... 228
electric brake
controller ..........cooiiiriiiiiiiinnins 161
power cylinder ............ceeeiinnns . 233
fits and tolerances, steering brake
SQUIPINENE ...oiciinnmsiissssiis 112
installation
_air and electric brake control
valvecover........cevcecnee 218
automatic brake assembly ........ 169
clectric brake controller............ 66
steering brake
bands .......... AR e 97
drum rim and gear flange...... 91
shaft and bearing support...... 96
operation

clutch brake application valve.. 208
electric brake

controller .........ooerovvveviien.. 160
power cylinder ..o, 233
relining shoes ........cccovvvvviiiniiisicireens 85
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INDEX
B — Cont'd Page Page
removal electric brake controller................ 162
air and electric brake control er:gine clutch shifting valve......... 204
valves ... . ki DR final drives and sprockets............. 109
automatic brake numbty . 263 flood lights (rear)................. 138
electric brake controller............ 20 idlers
steering brakes track support . 251
brakc bands .................coceene. 71 RN i i s imimsiniiiins . 188
drum rim and/from gear low pressure indicator switch .. 136
T RO RO T R CITTRR | oil cooler ..........oooooovenin . 118
shaft bearing support.............. 72 oil cooler shutter. . i 320
Bumper and towing hooks......... .. 272 oil flter . . 194
E“‘I"'—'“ power cylinders
high temperature indicator......... 128 clutch shifting and clutch brake 230
low pressure indicator........ 130 electric brake controller ... ... 234
c ffhi"---- TR AT TNt POy L XA Oy N |-+ |
Cages, bearing siren . 143
inspection and repair 49 solenoid ......coceoniiniiinnenns 146
removal of input shaft.... ... 31 steering levers ... 101
Camshaft towed-load coupling socket.......... 165
installation 217 transmission ....... 45
removal .. .. 216 valves
Canopy tnp frlme _ . 275 brake control ..............coocviienens 217
Case, compensating {dlﬂtr:ntml) cluteh brake application............ 211
assembly and assembly to cover one-way ... . 222
and to bevel drive gear 89 safety . 195
cleaning, inspection, and repair. . 80 tWO-WAY ... 220
‘“'t:::“"“ winch 265
cover . ” l . :; Clhiseh
T e clutch brake application valve ... 207
removal n[ cover nm:l h:vcl drwe lutch shifti A clitel: Biak
gear fromcover........................ T8 it mgl e H.
L i power cylinders ._................... 227
C.,“ {trnlnsmﬂ:mn} ) engine clutch shifting valve ... 198
ill'l-'l]ﬂtl.’.‘t]l?n and repair............ 48 instaliation of
metalintion  of RN e 65 pedals and pedal bracket...... ... 97
removal of case with rear bearing 29 ,
. power cylinder bracket 66
Clclnnmg selector unit ... 66
air brake hose and couplers ... 225
RIT COMPIeEsSsSor .................... . 187 Fermonal ol
air reservoir tanks .. ... . 197 pachs hraclket ) s ST
battery ... U PONCT Gl rREet AU
bogie assembly ............cooceeeeeeeee. 240 BIY crvcinrssmsensscssensisisssisesns - 30
bisse selector UNIt oo 20
high temperature indicator. .. ... 128 sliding clutch ..............cooccivinennnn. 256
low pressure indicator . 131 Cocks
cocks drain cocks
drain cocks .......... ! d-ﬂ‘ll".‘l'l]:l-tlﬂ-l‘l 213
shut-off cocks ... . 222 disassembly, Hscrnhiy. clean-
differential . ..o 79 ing, inspection, and repair 224
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C — Cont'd Poge
Cocks — Cont'd
shut-off cocks
assembly and test........... ... 223

description, disassembly, clean-
Ing, inspection, and repair 222

installation ............ccoiiinvieniie 270
removal 256
Compartment, left front
INBEAlSBION ... 97
BETONRY o R T 12
Compressor, air
assemnbly ... 191
cleaning, inspection, and repair.. 187
DESETEPIDEL i s 170
disassembly i 177
MBrICAtION .....ccoiniinmirsssrinenrermmees 173
operation
BIT COMPression ...........ccoeceeverenns 171
oil economizer ..........cocoeevriiniiennn 176
pressure control valve.............. 176
test and adjustment........... 194
Countershaft
assembly and installation............ 61
disansernbly ciicinina i 34
fits and tolerances.......................... 113
removal . 32
rear bearing retainer................. 19

Coupling socket, towed-load
assembly, cleaning, and inspec-

O i e e ks 165
description and disassembly.......... 164
Cowl
DEBCTIDYIONL .oiiniiininns iiaiinivirsiveninis 278
PEPRIY Giini s R 279
Crank, ball
installation ..........ciiiniieiiininnn, 121
ERERONRL . sonsmpscnmmin e isaaeea s 98
Cylinders
clutch power cylinder bracket
assembly
installation ..., . 66
PRTEOWIL o o o smeiioy e s FE s n 20
clutch shifting and clutch brake
power
BAJUStMENL .....oocorrrrs e e 232
assembly, cleaming, and inspec-
BRONY cocssmimnmisininciner b SRR 230
AescrIPtION ...ovviiirmmsmmmvrivevariins BOT
disassembly ... 228

Page
electric brake controller power
assembly, cleaning, inspection,

and repair ...........ccccceevnnennen 134
description, disassembly, and
OPErAtION ..iiviiiiiiniiecrarsnenies 233
D
Data, transmission ...........ccooiveieennnn 71
Description
air brake hose and couplers.......... 225
BIT COMPIEIBOT ...cccvvrinrrnrrsemsarniassinnes 170
air reservoir tanks.................oceeene 197
air system ...... R R PR T i 167
DRAEEEY i rmiitiniab st v i 127
bogie
MERPINIELN <. coiiipiniitismusesivirissnissnii 238
T s A S ek e 252
B P P L o i s s 272
buzzers
high temperature indicator........ 128
low pressure indicator............... 130
canopy top frame................... . 275
cocks
drain cocks ........coooiiiiiinin, 223
shut-off cocks ...........ocoieriransnse 222
cowl, fenders, and hood.................. 278
differential ........ S e 7, 67
electric brake controller................ 160
electrical system ........cocoeeivvvimeconans 126
final drives and sprockets........ 7, 103
7T e L L S RN —— 131
1dlers
track support ..., 249
prathing: o as i S 245
low pressure indicator switch........ 235
OREConREE i i i e 117
oil cooler shutter............cccoiveeeiiianins 120
oil filter .........coivies e ——— 122
PRI o S 273
platform and seats...........cccceeirennne 278

power cylinders
clutch shifting and clutch

brake ....coconvvminrneenrneenrnessinnnnee 227
electric brake controller............ 233
rear Aood Hghts...........coooocommecriennas 138
EEIRME. ooy s i VoA A 153
BICONE s s 139
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Drescriptions — Cont’d countershalt . il iniiiammn . 34
solenoid ... 144 differential .........ooooiiiiiiiniiirain, .
steering levers .......ooccoviiiiiiiiinnen.. 98 electric brake controller................ 160
BUBDEDBION. iooiiiiinitiiiidsinsion 238 final drives and sprockets............ 103
taillights .. L e D e headiphtes insnmmimimmaaiss 132
towed- lund cnuplmg :mkct eeree. 164 input shaft assembly................. 34
EFANSINISSION  oooiiiiineiriies e seinins 7 low pressure indicator switch........ 236
lubricating system ... 115 oil cooler shutter............................ 120
valves oil economizer ...........c.ccoocivviinvicrece. 186
brake control .............................. 214 O O e e 122
clutch brake application............ 207 pintle Lo 273

engine clutch :h'ifting............ .. 198
ORE-WRY idnoas it wnimsn 220
sRb ey S 194
AT T R 1 [« |
vehicle frame ... 276
WEACH L o e e s TR

Diaphragms
low pressure indicator switch
mstallation .......oooooeveiiiiiiiiii. 237
removal ..................... A D 236
pressure control valve
inspection and repair.................. 189
INSRLIAEION ..ovii ittt rarriniosiarns . 193
removal ..., 185
Differential
assembly .................. o B9

attach [cndcr 5upp-nrt to huus:ng 97
capacity (lubricating oal)............ 66
cleaning, inspection, and repair
O e s P e e i . 101
ORI s S e 85
1 L e e A s e e e e e |

description .........ccoccveevieveiiiiiinien. 1,y 07

disassemnbly ..., 77
drain and remove ol screen.......... 12
fits and tolerances............c.cooivieennn 112
mstallation ... 93

ROUSINE oo nsimieee 93
oLl BOTREDIB .......occomnivrrmmarrasriresinscess DD

OPETREIDIY o p il ekt 70
oyt T R PR R ST, i |
ROUSINE ..o ee s amranes 76
Disassembly
air brake hose and couplers....... .. 225
AIT COMPrESSOT ... ccviiiianiiniaiiinnanie 177
cocks
RN COCMR. ... covivisspyanpspamisiapion 224
shut-off cocks .........ccciiviiniiianinns 221

pewer cylinder
clutch shafting and clutch brake 228
electric brake controller............ 233

rear Aood hights.. . .....oiiiiiiiininaias 138
relays corieeans 133
TeVErse gear shaf'l: Eﬁ!:mhl}r .......... 38

safety valve (air system).............. 195
R e R e 1 TR
solenoid . ..., 145
stator dome cnd plate, beanng.
rotor shaft, and seal parts
T T I ) e e e e et 183
steering lever ... 98
tatllERES e 137
towed-load coupling socket............ 164
track support idler............ccoco v 251
transmission . sk T3k
gear shaft levcr uww:l huusmg.. 41
WHRCH  cnirirsness ORI . | -

drive shaft as:emhly IO |
windshield ... 278
valves

clutch brake application............ 210

engine clutch shafting.............. 200

OTIE=WWEY 5sueivinnbs ot iraasarsn st ied shavbarie 221

pressure control ... 185

EWO-WERY .ooorrrrnrirrarianm RS o) 219

Door, left front platform

installation of door and support.. 97
removal of supports and door........ 71

Drives, final

assembly of drives and sprockets.. 110
attach fender support to housing.. 97

cleaning
fimal deiwe e simETEs BS
ROEOCKEEN - il LG 109
description ..., 7. 103
BPTOCKERR ovscanin poves sovmsnpssesnms sunpias 103
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D — Cont'd
Drives, final — Cont'd

disassembly of drives and
BPrOCkEtE | e
fits and tolerances.........................

inspection and repair
drives and sprockets................
housing ..............

housing cover ...
installation

COVET .o

ROUBINE .oivviviiersnsinerinins

went tubes o s
lubrication ... ...
operation of drives and sprockets
removal

bearings ................... 105,

ROUBINE . ..ooeriiciie panessbabbibaiband

pimion shaft . ...

shaft and cover............
venk tuben osuna aih e ideas

107,

Drum (winch)
inspection and repair........s
INELALLALION .oovivrrrrmrivesmsmsraninsansensnnes
removal

Dust cap (solenoid)
LRI RETON iR R
removal

Electrical system, descniption...........

F

Fender
attach support to differential and
final drive housing..........

description ... i
loosen front fend::r ]Eﬂ: support..
DEDREE i ot T (o A (s s STy s

Fits and tolerances
bogie assembly ..
differential and st:crlng brﬂkn

equipment ...

final drives and sprockets.. ...
trailing and track support 1dler..
ErANSMISSION _....ooccimmirmrinrnirins

Flood lights, rear...................... 138,

Forks and heads, shifting, inspec-
tion and repair ...

Page Page
Frame and body
boxes, doors, seats, cowl, fenders,
103 guards, hoods, platform, side
114 sheets, and windshield ... 278
bumper and towing hooks............ 272
109 canopy top frame..............coonin 275
. BS canvas top, curtains, and covers.. 276
. 101 AESCTIPTION ..ovvviiiririnersssasirrmrspennsanes 272
PINTIE s 273
111 top frame ..........piiiiiniiinn. 275, 278
93 wehicle frame ...........ooee . 276
97
112 G
103 Gear shifting heads and guides
AABCTTAY . oirmiitnr stmpas g ssmpe e sonmanasne i
109 AL N OR i i iiaisivits s on v 65
76 Gears
. 108 bevel pinion drnive gear
- 105 adjustment ..., 93
76 assemble compensating case
CONEE R o 89
267 check gear teeth............cocevinnn. 94
269 fits and tolerances...................... 112
- 258 removal from compensating
CABE COVET ...cviiiniiorinirrrariess 1B
148 setting backlash ..................... 94
e 140 compensating (differential) gear
fits and tolerances...................... 112
16 installation and proper timing 89
removal (right gear) ... 78
final drive gear
inspection and repair ... 109
INBBLALION i itvinia i svie sevins 110
97 shifting gears
278 assembly, reverse gear shaft. ... 58
72 check clearance (4th speed gear
279 and input shaft).................. 56
data ..., w71
aE4 disassemnbly (reverse -.lhnft as-
sembly ) e 38
112 tnaert shafts .. e 63
114 inspection and repair................ 48
254 inatallation (shaft, shaft assem-
113 bly, and shifting fork)....... 59
139 removal
reverse shaft assembly.......... 38
49 ShREER: o L 18
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INDEX

G — Cont'd

Gears — Cont'd
winch and unwind gears
installation of shaft and fork.... 63
mechanical operation ................ 10

Page

removal of shafts........................ 28
worm gear (winch)

CIBEDINE il iiiimnersiviiries s 265

inspection and repair................. 267

installation ... 269

removal . R 261

Gearshift lc!.rcr :wwel huusmg

assembly and inspection................ 51

disassembly ..., 41
mmatallation .......ccccciiiiciiiiiniiinee. B9
PEITMOVEL .o s b sty

H
Handle (shut-off cocks)

IRl A O L 223
FETHBVEIL o oisarii ot st s Dol rehc b e sa Ay 222
Headhights
T FITE 4 71 T 1] S 135
BANERTVILY . s it A e 133
o} - Tat 2, F b ol D TP Fr AR 136
description ..o, 131
disassembly .............. . 132
Hood
description (ansidnmnnieidsssm: 38
FEPIE oiririens ixnsns s o mpraass . 279
Housing, bogie spring, inspection
and repair ........ccoeneeeees . 252
Housing (brake control valu:]. in-
stallation of cover.......... . 218

Housing, differential and fnal drive
attach fender support to.............. 97
cleaning, inspection and repair.... 85

housing cover.........c.ccccccceennene.. 101
Installation ...y 93
CETREERY o hi i e oA

Housing, winch shifting lever
assembly . 271
disassembly ... 263

Housing assembly, gear level swivel
AsSemblY ... S
disassembly ..o 4
INSPECHION. wioiviiiinimiiimmsrmmistininmaisin: Ok
installation .......cciiimerieessiioniee . B3
removal ... 22

Hubs (See Epmck::ts and hu'l::s {dlf—
ferential) )

| Page
Idler, track support
assembly, disassembly, cleaning,
inspection, and repair............ 251
description 249
Idler, trarhing
description, cleanming, inspection,

BN TEPRIT .....coiirevireiriiianninnees 285
fits and tolerances........................ 254
rebuilding wheel assembly............ 248
Inspection and repair
air brake hose and couplers........ 225
AIF COMPIESSOT ... irrireiiaeenrennes 187
air reservoir tanks. ... 197
bogie assembly ... 241
bogie frame ............... e -V
bumper ............... . 273
canopy top frame.............ccoenrvrinnnn . 276
cocks
drain cocks ................. R 224
shut-off cocks ..............oociiiiiniiinnn. 222
cowl, fenders, and platform.......... 279
differential ... ... 79
electric brake concroller................ 162
final drive and sprockets.............. 109
OO o iimii e s . 279
idlers
track support ... 251
trailing . et %S
low pressure md:cnh:-r :wnch ...... 236
01l CODIET ..o et e e 118
oil cooler shutter..............cciinini. 120
Ol BT ik o ins s e san b
mntle ... . 273
power cylinders ;
clutch shifting and clutch brake 230
electric brake controller.............. 234
rear flood lights ................cccccvvee. 138
CERYE s i R 153, 154
T T e e . 143
solenoid o 146
steering levers . 101
towed-load coupling socket. ... 163

LransmMISSIoON ... 38
valves
brake control ........cccoovinininnannnn,
clutch brake application............
engine clutch shafting................
one-way . 222
safety ... 195
. 220

217
211
204

tWOo-Way ......imisieis
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| — Cont'd Page
Inspection and repair — Cont'd
vehicle frame and seats............... 278
winch s 265
K
Knife (oil flter), cleaning
assembly . 125
disassembly .. 124
L
Lamps (rear flood lights)
installation of lamp and lens ... 139
removal and cleaning lamp and
[ 1 o1 e PETy  a di ey pm o 138
Lamp-unit, sealed beam
INBERAIIAHION i s S
FRERONERL vt R e o 132
Lubrication
A1T COMPTESSOT .ot iianiainias 171

transmission lubricating system.. 115

M
MWO (Modification Work Orders),

description and instructions for
Major unit replacement record, de-

scription and instructions for use.. 5
Marker hght

mnstallation: w.ciuiamuitimaanis. 135

removal asmnkirEaRinREE IS

light lens ... 132

Markings, differential and final

drive housing ........ccoccicivicieniiin. 93

O
Oil cooler
cleaming, inspection, and repair.. 118
desCrIPIION oo eeraas 117
TRAL i s e T TR 119
Oil cooler shutter
SARE By R R e R R . 121

cleaning, inspection, repair, dis-
assembly, and descrniption.... 120

Ol dome
INAEAL A IO | e i e e e 192
removal . e it TED

Page
Oil economizer
mameeably T e 194
disassembly ... ... 186
inspection and repair............. 185
OPEERRION. s e St 176
pemyoval casnnmaa sy 180
Oil Alter
assembly . 125
cleaning, inspection, and repair.. 124
AERCTEPEIOTY Sivviniiinriiin bhamseniinsiborssiones 122
disassembly ... ... 122
Oil screen, removal ... 12
(il seals (See Seals, oil)
(1l separator, installation.................. 192
Operation
differential .................ccoovvviiiiie e, 70
clectric brake controller................ 160
power cylinders .............c.oeeoeiiii. 233
final drives and sprockets.............. 103
low pressure indicator switch._....... 235
solenoid ... s 144
TFANBMAIHON ..ccoocrvrierisrnnrrnsrmsnssasnsaes 8
lubricating system .................... 115
valves
brake control ...........coooeviiinnnns 214
clutch brake application............ 208
engine clutch shifting ................ 199
OOE=-WEY .inannimassnntisdans L
ERMO-WRY . iiiaiiainiiianEmi 219
P

Pinion shaft, final drive

mstallation ...............cccceioleiiiniirenne.: 110
inspection and repair.................... 109
TEMOVEL ..o rre e rrrrans 108
DEarings .......ococooiviimiiiiriieiaareens 109
Pinions
bevel, fits and tolerances................ 112
external pinions
installation ..., 90

TEMOVAL ... v svmsmissmsnssipmmunsssons.  #8
internal pinions

installation and timing................ 89

"y tpaT ] N ey ey e 78
output pimion, check gear teeth.... 94

Pintle

assembly, repair or rebuild.......... 275
description and disassembly.......... 273
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P — Cont'd Page
Piston
actuating piston
assembly and installation.......... 211
removal and disassembly............
and plunger assembly. ... 217
clutch shifting and clutch brake
power cylinders
assembly and installation.......... 231

disassembly ..., 230

NN i i s insaaiate cradeadia 228
inlet piston

AERERIIREION: i i s seiaiinsisns 206

PETINOMAIL rani e 204
piston and rod assembly

mstallation ..., 234

removal s . 233

pressure control valve

installation .............ccccevveviiienen. 193
el R ... 185
Plates
bottom plates (transmission)
ANBARIATION &...vviivivianimisssnsibizsininrs 67
removal ... 104
terminal plates (flood lights)
installation .......ooviiiiiiieinianes 139
removal .. e 138
Platforms
eRCE PEADIY s st i s 278
FEPRIT ..ooivinvns 279
Plunger
exhaust valve ........coocvvecinriininisennes 217
solenoid
adjustment of screw................. 149
IMALALIARION .....covivcrinrssecrensessvnianss 148
PEETROIN i e e s 146

Pressure, oil (relief valve spring)
fits and tolerances.......................... 114
mnspection and repair.................... 51

Pressure indicator switch, low
assembly and test ...
cleaning, inspection, removal, and
disassembly ......c..oociiiiiiiiinn. 236
description and operation........... 235

237

Pump, ol
installation of intake pipe............ 51

removal
from transmission ..o 21
intake PIPe .....ccviivimniiiiiie e 1

R Poge
Reflector, rear flood lights................ 138
Relays, description, disassembly,
cleaning, and inspection................ 153
Reports and records, MWO and
major umt replacement record,
description and instructions for

Retainers, bearing
inspection and repair...................... 49
removal
Rubber boot (power cylinders)
installation ..........ccoccceveevnnenn. 231, 234

TEMOVRL i rbeinnsivess s 228, 233
S
Screen, oil, removal ......... AR . 12
Seals, oil, inspection and repair
BIT COIMPTESB0T .ooooieirnraeiinrneressnnrsres 188
bogie wheel ...oiiiiiieiiiiiiicciieinnens 241
final drive ..o, 109
track support idler...................... 251
tratling idler ..., 246
ETRNSIMIISION ..ovoviniiimrnrniimiseiasaniasisnss 48
Seats
EMETADEROEN o cvcces soimmpacamnbisns s b 278
mstallation ..., 66, 97
removal e B G b R

e | o B S PR L
Shafts
input shaft
assembly and installation.......... 56
rear bearing

removal and disassembly .......... 34
output shaft

fits and tolerances...................... 113

installation and assembly.......... 52

removal with pimon assembly.. 40
propeller shafts

INStALIALION L. raniiiaras 66

removal .o 20
reverse gear shafts

A33emblY ..o SIETTE ||

installation of shaft, shaft as-
sembly and shifting forks.. 59
rocker arm shaft............................ 217
transmission shaft ... 48
(See also Gears; shifting)
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S — Cont'd Page
Shafts — Cont'd
winch dnve shaft ... .. ... 36
worm gear (winch) shaft
installation . 269
removal ... 261

Shell box
mmstallation of box and support 66

removal Rt eoci sy Poee T . & 4
SUPPOrt ...iiiiiiiieee,. . 16
Siren

cleaning, inspection, repair, and

HAsembBlY s s adeniadn 143
desSCription .........ocooiviiiiiiiiiiisiinas 139
disassembly ..., 140
removal of switch .......................... 98

Solenoid
adjustment ............oocicnoenn 149
assembly ..., 148
cleaning, inspection, repair, and

rebuilding ..o 146
description and operation........... 144
disassembly ......ccoieiiiiinisiiiiiicic.. 145
= AT UTUTRUPUORRITU §- 11/

Spacers, bearing
cleaning (track support idler) .. 251

fits and tolerances...................cco 254
inspection and repair
bogie wheel ............................. 243
trailing idler wheel................ 245
transmission . e 38
installation of washcr {dtﬂ'er:n-
tal) . 92
removal (differential) ..........ccccoeeee. 77
Speedometer
fits and tolerances................... 114
installation of drive shaft............ 38
removal of drive shaft....... ... 40
Speeds (transmission)
mechanical operation ................o... . 9

(See also Gears; shifting)
Sprockets and hubs
fits and tolerances.............coeeeee. 114
inspection and repair.................. 110
installation ... . 97, 112
removal . P PN e e O o M [
Stator dﬂmc end plate, bearing, and
rotor shaft
installation and assembly.............. 191

Page

removal and disassembly...... 183, 185
Steering lever

assembly of levers and shaft........ 102
cleaning, inspection, and repair.... 101
description ..........ccccovvveeiviicrnniennne 98
dizsassembly ... 98
inspection and repair of shafts... .. 102
removal of levers and shafts........ 101

Stop hight, removal of switch parts 162

Suspension, description .................... 238
T
Tailhghts
assembly and disassembly............ 137
AEBCTIPHION ..civiiiiimisiinnanssisinsaninnsresnn 136

Tanks, air reservoir
cleaning, inspection, description,
repair, and test ......_.............. 197
matallation ............ccccviviciiciiiiiinieee, . 66
removal ..., 20
Tools

special tools ... i 280
Tracks
[ BT T v ] T 1 oy ry e gy el e PR et 71
mstallation ..........occciiiiiiiennn., 97, 112
remove track and hul:rn with
SPIOCIetS ... 103

(See also Idler, track support)
Trailer {See Air brake hose assem-
bly and couplers (trailer) )

Transmission
AMEMbBLY  ...ienriisrieiess. S
attach differential and ﬁnal l:lnw:
housing to case...........cocoonnae . 93

capacity (lubricating oal).............. 66
cleaning, inspection, and repair.... 45

i el 11 a1 o 7, B
disassembly ... 24
drain and remove oil screen.......... 12
fits and tolerances............ccevevinennns 113
installation ............cocoimmiemmo. 64

CREE. COVET oirivisisicsniiniisesphariansns 65

oil screen ... R S e 66

shifting guides and threads...... 96
lubrication system .........ccocomnee 115
OPETREIORL  1o0nossniarisesnsssaiabssinn sabsns pai amt 8

lubricating system ...
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INDEX
T — Cont'd Page Page

Transmission — Cont'd inspection and repair............... 189

FEMIOWE cvicnssmismmnimninssmsirassisissisninciaes. M) installation ...............ccovevrsnnnsssnns 192
Ty R T R R e LT ;. | DPETREIOTE - i b ssssidei i 176
oil pump and case cover............ 21 removal _ T 179
shifting guide ..................00oo0ve.. 76 reliefl valve [ml dome)........ooenenns 186

BEEE. oo s PN s ST 67 relief valve (oil flter)

Valves v ] Htmhlj‘ ...................................... 125
actuating valves .. Yy Tr disassembly ... ... ... . 124
air and electric brake contr uI inspection and repair of spring 51

valve safety valve (air system)
adjustment .. cevieinnnae 18 assembly .. SRS TPR e |
“;Emh]},‘ clﬂmn:, lnd inapec- cleaning, inspection, nnd

o 217 isassembly ... 195
description and operation..... ... 214 description ............... SRR 194
removal ... I Wess) S e 98 two-way valve 1 ‘

clutch brake application valve Iﬂtfl'[bl]l". cleaming, and inspec-
ldjuatm:nt 213 tlﬂﬂ .............................. 220
assembly, Eltlnm:. lnd inapic- dl:ll:llp'l'.l.ﬂn.: disassembly and

GO oo 211 OPEFATION ..cooovveiirnrsnsrrnssnsnses 219
ERETIPHON ....oovorrreinissoiansecssnsssses 207 Vent tubes, final drive
disassembly ... e L 1 EMERTIRARON .......coveinamsniessnssnsansansarorns 97
OPEIRYION ....oiviiiiniiiisisiesseresissmn 208 PEMOVEL ..o immsssnnmsnssisnns 76

engine clutch shifting valve Volute spring, bogie wheel................ 243
adjustment ....... s s s 206 Winch W
assembly, cleaning and inspec-

s R s s ik e 204 i v 268
description ..........ooooovveiiieoeine. 198 cleaning, ’“‘mtmﬂ ““' repair.... 265
disassembly 200 BERCTRPRION <o iicinasmiiisssianiis 255
OPETREION .....ooocveeeseremessmsnsnsenses 199 disassembly ..o 256

exhaust check valves cable roller .. ... i, 264
installation .............oocooiiieeeiinins 206 drive shaft assembly.................. 36
FEIOVE]D oo oo 204 shifting controls ...................... .. 265

exhaust valves ............. 210, 212, 217 fits and tolerances...............cc.n. 114

inlet check valves installation
inspection and repair...._ ... . 188 drive shaft .. emssenssssansrisns 9
installation ..............cccoovver.. 192 shifting shaft and fork............ 63
removal .. . 179, 204 MabeleRon ot 270

inlet valve mechanical operation .. ... ... . 10
installation .................c.c..ccoooen.... 211 removal
T T 210 drive shaft assembly................. 36

one-way valve (winch) genr shafts ... . 28
assembly, cleaning, and inspec- Windshield

OB i asiificns N i 222 assembly . 279
BEICTPHON ..o vurerarenesisans sasasiane 220 disassembly ...........cccoonvrrnrrrnarnrinnns 278
disassembly and operation........ 221 Woodruff key ..........cc.occovvrvnnns 188, 193
installation ............cccovviniiciiinnns 270 Worm assembly (winch)
N by 256 assembly and installation............. . 269

pressure control valve . disassembly .............ccoorvereiieiieene 262
T A N A e i 193 inspection and repair.................... 267
disassembly .............ocoiiiiiiininnnn 185 PEMOVEL ... ittt rr s brnanstrasntn 261
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