
sary, lubricate the water pump. Inspect the thermostat; 
clean, if necessary, and check for proper operation. 

(6) Install the thermostat (par. 151~). Connect the hoses (par. 
150~). Close both drain cocks, test for leaks (h below), and 
proceed as in f above. 

h. Ld. Pour water slowly into the radiator until the system is 
approximately half full. Start engine, run at idling speed, and fill 
the system completely. Stop the engine and examine the entire cool- 
ing system for leaks. Carefully check the radiator hose connections, 
water pump mounting bolts, gasket, water outlet elbow mounting bolts 
and gasket, bypass elbow mounting bolts and gasket, and the cylinder 
head bolts and gasket. 

Note. inspect the radiator core for leakage. This is important because the 
cleaning solution may uucover leaks which existed before cleaning but were 
plugged with rust or corrosion. 

Leaks that cannot be corrected by the organizational maintenance unit 
must be reported immediately to ordnance maintenance personnel. 

i. c0olamt S&e. 

(1) 

(2) 

When servicing the engine for operation at anticipated tem- 
peratures above 32“ F., fill the system nearly full with clean 
water. Add corrosion inhibitor compound in the proportion 
of one container of inhibitor to each 4 gallons of cooling sys- 
tern capacity. Then complete filling the system with water. 
When servicing the engine for operation at anticipated tem- 
peratures below 32O F., use the procedure prescribed for re- 
claimed or new antifreeze compound, whichever is to be used. 
Inspect entire cooling system for leaks and replace any hoses 
not suited for extended use, 

150. Hoses 
a. Remove Radihto~ Inlet and Outlet Hose8 and Rtxhhtor Outlet 

Tzlbe (fig. 119). 

ci> 
(2) 

(3) 

Drain cooling system (par. 148~2). 
Loosen the radiator inlet hose clamps by loosening the clamp 
screws. Remove the hose with clamps. Remove the clamps 
from the hose, if hose is to be discar.ded or clamps must be 
replaced. 
Loosen the radiator outlet hose upper and lower hose clamps. 
Remove the outlet hoses and the outlet tube. Remove the 
clamps from the hoses if the hoses, are to be discarded or the 
clamps must be replaced. 

6. Znapeotbn. 



Figure HO. Water outlet elbow, thtmnocrtat, and related parte. 



corrosion damage, or stripped threads. Replace clamps as 
necessary. 

(3) Inspect the outlet tube for corrosion damage, cracked weld 

around pipe plug boss (on vehicles so equipped), or other 

visual damage. Replace tube as necessary. 
c. In&all Rccdiator Inlet and Outikt Hose8 and Radiator Outlet 

Ttie (fig. 119). 
Note. Apply a coating of liquid-type gasket cement around all hose connections 

and gaskets. 

(1) 

(2) 

(3) 

Install a 4-inch length of l?&inch (ID) hose on each end of 
the outlet tube. Install a 17/s-inch hose clamp on each end 
of each outlet hose. 
Install the outlet tube with hoses attached to the radiator 
outlet opening and to the water pump. Position the clamps 

on the two hoses and tighten the clamp screws. 

Install a 2%~inch hose clamp on each end of a 2 (ID) x 10% 
inlet hose. Position the hose on the eng?ne water outlet elbow 
and on the radiator inlet opening. Position the clamps on 

the hose and tighten the clamp screws securely. 

d. Replace Water Pump Bypass Hose. 

(1) 

(2) 

(3) 

(4) 

(5) 
(6) 

Remove the two bolts and lockwashers attaching the water 
pump bypass elbow to the water pump (fig. 120). 
Loosen the two hose clamps and remove the bypass elbow and 
hose. Remove the clamps and discard the bypass hose and 
bypass elbow gasket. 
Install a 1 (ID) x 15/8 hose on the water pump bypass elbow. 
Install a 13/s-inch hose clamp on each end of the hose. 
Clean both gasket contacting surfaces, and install a new 
water pump bypass elbow gasket on the water pump. In- 
stall the bypass elbow hose on the engine outlet elbow, and 
aline the bolt holes in the elbow flange with those in the gas- 
ket and water pump. Install the two SJre-18NC x 3/4 bolts 
with yrs-inch lockwashers through the bypass elbow and gas- 
ket. Tighten bolts evenly. 
Position both clamps and tighten screws. 
Fill the cooling system (par. 148b). 

15 1. Thermostat 
a. General. Replacement of the thermostat may be necessary if the 

if desired change the type of thermostat. 



(3) 

(4) 

(5) 

Remove the two bolts and lockwashers that attach the water 

pump bypass elbow to the water pump (fig. 120). 
Remove the two bolts that secure the engine water outlet 
elbow to the cylinder head, and remove the outlet elbow and 
bypass elbow as a unit. Remove and discard the bypass 
elbow gasket. 
Remove the thermostat, the thermostat gasket, and the outlet 
elbow gasket. Discard gaskets. 

c. In8talhtion. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Clean the gasket contacting surfaces and hose contacting 
surfaces thoroughly. Apply a coating of liquid-type gasket 
cement to both sides of a new outlet elbow gasket and a new 
bypass elbow gasket (fig. 120). 
Install the outlet elbow gasket on the clyinder head and the 

bypass elbow gasket on the water pump. 
Install a new thermostat gasket on top of the thermostat, and 

install the thermostat in the cylinder head with the word 
FRONT toward the radiator and coils of thermostat 
down into block. 
Mount the assembled elbows in position and install the two 
+16NC x 2 bolts in the outlet elbow and the two 5/,,-inch 
lockwashers and 5/116-18NC x 3/4 bolts in the bypass elbow. 
Tighten all bolts evenly. 
Apply liquid-type gasket cement to the outlet elbow at the 
hose connection. Install the radiator inlet hose on the elbow, 
and tighten the hose clamp. 
Fill the cooling system (par. 14%). 

152. Fan and Generator Drive Belt 
a. A&judmnt. Loosen the generator adjusting arm bolt, and move 

the generator toward or away from the engine to provide +$-inch de- 
flection of the lxJt (fig. 121). Tighten the adjusting arm bolt. 

b . Repihmmnt. 

(1) 

(2) 

Loosen the generator adjusting arm bolt (fig. 121) and push 
the generator toward the engine as far as possible. Dis- 
engage the belt from the generator drive pulley, the crank- 
shaft pulley, and the fan drive pulley and remove the belt 
over the fan blades. 
Place a new belt over the fan blades, install it in position on 
the crankshaft pulley, the fan drive pulley, and the generator 
drive pulley. Adjust the belt (u above). 

153. Radiator 
a. Removal 



(3) 
(4) 

(5) 

Figure 121. Adjw3timg fan and generator drive belt. 

Remove fan and fan drive pulley. 

Remove the three bolts, lockwashers, and flat washer which 

secure each side of the fan shroud and radiator to the radiator 

support (fig. 119). 
Move the fan shroud back out of the way over the water 
pump, move the radiator back far enough to clear the upper 
baffle, and lift out the radiator. 

Caution: Exercise care to avoid damaging the radiator 
core against the fan blades. 

b. InstdZatkm. 

(1) 
(2) 

(3) 

(4) 
(5) 

Position the radiator in the radiator support. 
Position the fan shroud, alining the bolt holes in shroud and 
radiator with those in the radiator support. 
Install a 3/-inch lockwasher and a s/-inch flat washer on 

each of the six 3/-24NF x 1 bolts (fig. 119). Insert bolts 
through the holes in fan shroud and radiator. Tighten the 

bolts evenly. 
Install the radiator inlet and outlet hose (par. 150b). 
Fill cooling system (par. 14%). 



154. Fan, Fan Drive Pulley, and Water Pump 

a. Remove Fan acnd Related Parts. 

(1) Loosen the fan belt (par. 152b) and disengage it from the 
fan drive pulley (fig. 122). 

(2) Remove the four bolts and lockwashers that secure the fan, 
spacer, and fan drive pulley to the pulley hub and remove 
the fan, spacer, and fan drive pulley. 

b. Inspection. Inspect the fan for loose blade rivets, distortion, 
worn bolt holes, or other damage. Inspect the pulley and spacer for 
cracks and distortion. Replace worn or damaged parts as necessary. 

c. Install Fan and Related Parts. 
(1) Install’the fan drive pulley on the pulley hub with the dished 

side toward the water pump. Position the fan belt over the 
pulley and install the spacer and fan. Aline the four bolt 

holes in the fan, spacer, and pulley with those in the pulley 
hub and install the four sJra-inch lockwashers and four 
5J16-1SNC x 1 bolts. Tighten bolts evenly. 

(2) Adjust the fan belt (par. 152a). 
d. Rerrwue Watt Pump. 

(1) 
(2) 
(3) 

(4) 

(5) 

(6) 

Drain the cooling system (par. 14%~). 
Remove fan and related parts (a above). 
Remove the two bolts and lockwashers that secure the bypass 
elbow to the water pump (fig. 120). 
Remove the three bolts and lockwashers that secure the water 
pump to the cylinder block, move the generator adjusting 
arm out of the way, and remove the water pump. 
Remove and discard the water pump gasket and the bypass 
elbow gasket. 
If the generator adjusting arm is to be replaced, remove the 
bolt and plain washer that secures the arm to the generator, 
and remove the arm. 

e. Inspection. Cl ean the mating surfaces on the water pump, 
cylinder block, and bypass elbow. Inspect the water pump for cracks. 
loose body parts, or other damage. Replace the pump, if necessary. 

f. Zrwtall Wa;ter Pump. 
(1) If the generator adjusting arm was removed (d (6) above), 

position the arm on the generator and install the 13/,,-inch 
plain washer and 3/s-16NC x 1 bolt, tightening the bolt only 
fingertight. 

(2) Apply a coating of liquid-type gasket cement to both sides of 
the water pump gasket and the bypass elbow gasket and 
install the gaskets in position. 

(3) Position the pump on the cylinder block, alining the bolt 
holes in the pump, gaskets, cylinder block, and bypass elbow. 





Install a y&inch lockwasher and a 3/g--16NC x 1 bolt at the 
right side of the pump. Install a 3/-inch lockwasher and a 
3/&16NC x 2 bolt in the lower bolt hole. Aline the hole in 
the generator adjusting arm with the bolt hole at the left 
side of the water pump, and install a s/s-inch lockwasher and 
s/s-16NC x 2 bolt. Tighten the three bolts evenly. 

(4) Install the two %,-inch lockwashers and 5/,,-18NC x 3/4 bolts 
to secure the bypass elbow to the water pump. Tighten the 
bolts. 

(5) Install the fan and related parts (c above). 
(6) Fill the cooling system (par. 1486). 

155. Temperature Gage Sending Unit 

a. QmraZ. When replacing the water temperature gage sending 
unit, be sure to install the correct type unit for the gage. The tempera- 
ture gage kit includes a replacement gage and sending unit. If the 
gage is replaced (par. 178c), replace the sending unit also. 

b. Rmoval. (fig. 123). 
(1) Drain sufficient coolant from the cooling system to lower the 

level to below the cylinder head. 
(2) Disconnect the sending unit cable at the cable connector on 

the sending unit. 
(3) Unscrew the sending unit and remove it from the cylinder 

head. 



(1) Coat the threads of the sending unit (fig. 123) with liquid- 
type gasket cement, install the unit in the cylinder head, and 
tighten 

(2) Connect the sending unit cable at the cable connector. 

156. Drain Cocks 
a. Remval. 

ii; 

(3) 

Drain the cooling system (par. 14%). 
Unscrew the drain cock (fig. 152) from the front of the 
radiator. 
Unscrew the cylinder block drain cock (fig. 81) from the 
cylinder block or pipe coupling (on vehicles so equipped) at 
the left side of the cylinder block. If the coupling or pipe 
nipple is damaged, unscrew the nipple and coupling from the 
cylinder block, and discard, as these parts are not required. 

6. Installation. 
(1) Install the x-inch, male pipe end drain cock in the pipe 

coupling or cylinder block ( fig. 81) and tighten. 
(2) Install the l/4-inch, male pipe end drain cock in the radiator. 
(3) Close both drain cocks and fill the cooling system (par. 1486). 
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Section X. STARTING SYSTEM 

157. Description and Data 

a. Descrip t&m. 

(1) 

(2) 

(3) 

(4) 

The starting system (fig. 124) includes the starter, starter 
switch, and battery-to-starter cable, Current is supplied by 

two 12-volt batteries. Engagement of the starter is effected 

by depressing the starter switch pedal (X, fig. 12). 

On vehicles of early production, a slave receptacle was pro- 
vided for the introduction of additional current to start the 
engine (par. 6). 

Two types of starters have been used (par. 6). The prin- 
cipal difference between the two types is in the starter switch. 
The starters are interchangeable only as assemblies. Early 
and late type starters are shown in figure 126. 

Organizational maintenance of the starting system includes 
replacement of the starter, starter switch, starter cable, and 
slave receptacle and cable (on vehicles so equipped) and ad- 
justment of the starter pinion. 

b. Data. 
Starter : 

Clearance between pinion and thrust washer-_------___------___ ss to $$ 
Direction of rotation_---__----_---___---_-__-_----___-------_ clockwise 
Drive _____________________________---_______----___- mechanical shift 
Make _________________________-__-----------_-----------_--_ Auto-Lite 
Model--_---------___--_-__ MCS4301-UT, MC!G-4002-UT, or MCS4301-4 
Number of teeth in pinion__--_____-_-____---____-_------______--_-___ 9 
Voltage _______________________--___-------__--------___--_-__---___ 24 
Number of teeth in flywheel ring gear_----__-________-_____________ 146 

158. Starter 

a. Removal. Procedure for removing the starter is the same for 
all starter models. 

(1) 

(2) 
(3) 

(4) 

Remove the battery-to-ground cable from the negative ( - ) 
post, of the outer battery (fig. 135). 
Remove the distributor (par. 125a). 

Unscrew the oil level gage pipe (fig. 125) from the cylinder 
block, and remove the pipe and gage. 

Remove the nut from the starter switch terminal (fig. 125) 
and remove the battery-to-starter cable, starter-to-regulator _. 
cable, and the starter-to-slave receptacle cable (if so equipped) 
from the starter switch terminal. 

(5) Remove the two nuts and lockwashers that secure the starter 
to the studs in the clutch housing and remove the starter. 
Remove and discard the starter mounting seal (fig. 128). 



Fipwe 185. starter inntolled. 

(6) Inspect the starter mounting studs for looseness or damage. 
Tighten loose studs; remove damaged studs. 

(7) Inspect the flywheel ring gear for broken or damaged teeth. 
Report a damaged ring gear to ordnance maintenance per- 
sonnel. 

b. ZnstaZZat~on. Before installing the starter, check the starter 
pinion clearance and adjust if necessary (par. 160). 

(1) 

(2) 

(3) 

(4) 

(5) 

If the two starter mounting studs were removed (a( 6) above) 
install new 7/la-14NC x 7/,e-20NF x ll’/le studs in the clutch 
housing with the coarse thread end in the housing. Tighten 
the studs. 
Install a new starter mounting seal (fig. 128) and place the 
starter (fig. 125) in position on t.he clutch housing. Install 
the two ‘I/la-inch lockwashers and 7/1a-20NF nuts. Tighten 
the nuts. 
Connect the battery-to-slave receptacle cable (if so equipped), 
the starter-to-regulator cable, and battery-to-starter cable to 
the front terminal of the starter switch (fig. 125) and install 
the terminal nut. Tighten the nut. 
Install the oil level gage and gage pipe through the pipe 
support and screw the pipe into the opening in the cylinder 
block. 



159. Starter Switches 

a. G%nerat. The early- and late-type starters are provided with 
distinctly different starter switches (fig. 126). When replacing the 
starter switch, be sure to install the same type of switch as was 
removed. 

b. Replacement (Late-Type Switch) (fig. 128). 
(1) Remove the starter (par. 15&z). 

Note. Disconnect all wiring. 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

;:; 

Remove the nut and lockwasher that secure the connector 
strap to the terminal in the starter frame. 
Remove the four screws and lockwashers that secure the 
starter switch to the switch mounting bracket, and remove the 
switch and switch housing gasket (early-type only), 
Remove the nut and lockwasher that secure the connector 
strap to the starter switch, and remove the strap. 
Position the connector strap on the short terminal of the new 
starter switch, and install a 3/8-inch lo&washer and special 
nut. 
Clean the gasket surface of the mounting bracket, and posi- 
tion a new switch housing gasket (early type only) and 
switch on the bracket with the connector strap over the termi- 
nal in the starter frame 
Install the four No. 10 lockwashers and four No. 16-32NF x 
l/s machine screws to secure the switch to the bracket. In- 
stall a s&inch lockwasher and special nut on the terminal in 
the starter frame. Tighten the four screws and the two 
terminal nuts. 
Adjust the starter pinion clearance (par. 1608). 
Install the starter (par. EM). 

c. Replacernerd (Early-Type Switch). 
Note. The key letters noted in pmenthesee are in figure 127. 

LATE TYPE 

8 
: PIPE PLUG 

EARLY TYPE 

RA PR 196359 

Figure 168. Rtartere (late- and early-types). 



(1) 
(2) 

(3) 

(4) 

Remove the starter (par. 158a). 
Remove the nut (S) and lockwasher (R) from the terminal 
(K) , and remove the plain washer (Q) , bushing (P) , gasket 
retainer (N) , gasket (M) , and insulator (L) from the termi- 

nal (K). 
Remove the four screws (B) and lockwashers (A) that secure 

the switch housing (C) , and remove the housing and housing 

gasket (D) . 

Remove the spring (E) , the switch blade assembly (F) , 
and the cover insulator (G) from the drive housing (J). 

KEY ITEM 

A-LOCK WASHER (SMALL) 

B-SCREW 

C-SWITCH HOUSING 

D-HOUSING GASKET 

E-SPRING 

F--BLADE ASSEMBLY 

KEY ITEM 

J---DRIVE HOUSING 

K-TERMINAL 

L-INSULATOR 

M-GASKET 

N-GASKET RETAINER 

P-BUSHING 



(5) Remove the terminal (K) from the connector and insulator 

(H). 
(6) Insert a new terminal (K) through the switch connector and 

insulator (H) , positioning the terminal so that the relieved 
edge of the threaded end is down. 

3 



(7) 

(8) 

(9) 

Make certain that the blade and plunger (F-l) is screwed 
into the sleeve (F-2). Fit the cover insulator ((3) on the 
blade assembly (F) and position the parts on the starter, 
fitting the alining bosses of the sleeve (F-2) into the slots 
in the drive housing (J) . 
Install the spring (E) over the blade assembly (F) with 
the smaller diameter down. 
Position the housing gasket (D) and switch housing (C) on 
the drive housing (J) , and install the four No. 10 lo&washers 
(A) and No. 10-32NC x 1% fill&x-head screws (B) . 

(10) Install the insulator (IL) over the terminal (K) and into 
the recess in the switch housing. Fit the gasket (M) into 
the gasket retainer (N) and install the bushing (P) in the 
opposite side of the retainer, pressing the smaller diameter 
of the bushing into the retainer. Install the assembled parts 
over the terminal (K) with the gasket next to the switch 
housing. 

(11) Install the s/s-inch plain washer (Q), s-inch lo&washer 
(R) , and special nut (S) on the terminal. Tighten the nut, 
with the relieved side of the nut alined with the relieved edge 
of the terminal. 

(12) Install the starter (par. 158b). 

160. Starter Pinion Adjustment 

a. GenercZ. Proper clearance between the starter pinion and the 
pinion shaft thrust washer must be established before installing the 
starter, to insure satisfactory engagement and disengagement of the 
pinion and the flywheel ring gear and proper performance of the 
starter switch. Because of the difference in the two types of startem, 
the adjustment procedure for the late-type starter differs from that 
for the early-type starter. 

b. Adjust Starter Pirlljolt (Late-Type). Place the starter in a 
vertical position and push the shifting yoke lever (fig. 128) to the for- 
ward (engaged) position. While holding the lever My, measure 
the distance between the starter pinion and the pinion shaft thrust 

WMh0l-. This measurement should be from s/$s to 1/8 inch. If the 
clearance at this point is not within the specified limits, loosen the 
locknut on the pinion adjustment screw, and turn the screw as required 
until correct clearance is obtained. Turning the screw clockwise de- 
cresses the clearance and turning it counterclockwise increases the 
clearance. 
adjustment. 

Tighten the adjusting screwnut after making ths 

c. Adjmt Starter Pi&m (Early Type). Place the starter (fig. 
129) in a vertical position, resting on the commutator end. Hold 
the starter and push the shifting yoke lever down (toward the com- 



Figure 189. Pinion odjusttnent rot- early-tyw etwter. 

mutator end) as far as it will go, and measure the distance between 
the pinion and the pinion shaft thrust washer. This distance should 
be from 3/3s to s inch. If the clearance at this point is not within 

the specified limits remove the pipe plug from the top of the switch 
housing (C, fig. 127) and turn the switch blade plunger clockwise to 
decrease the clearance, or counterclockwise to increase the clearance. 
Install the l/-inch pipe plug in the switch housing after making the 
adjustment. 

161. Auxiliary Power Receptacle (Vehicles so Equipped) 

a. Removal. 

(1) 

(2) 

(3) 

(4) 

Disconnect the battery-to-ground cable from the negative 
( - ) post of the outer battery (fig. 135). 
Remove the rear splash shield from t.he left front fender 
(par. 25Oh). 
Disconnect the slave receptacle cable (G, fig. 85) from the 
starter switch terminal, and disengage the cable from the 
cable clip on the cowl near the dimmer switch. 

Remove the nut, two lockwashers, and bolt that attach the 
receptacle ground cable to the left running board front 



to the inner side of the cowl panel, and slide the retainer and 
the grommet off the cables. 

(6) Remove the four bolts and lockwashers that secure the re- 
ceptacle to the spacer on the cowl panel (fig. 130)) and 
remove the receptable with cables. 

b. ImtdtatimL. 

(1) 

(2) 

(3) 

Insert the receptacle cables through the opening in the 
spacer and the cowl panel with the short (ground) cable 
toward the rear of the vehicle. Position the receptacle an 
the spacer, and install the two 1/4-inch lo&washers and 
I/,-28NF x 11. cap screws in the two rear holes, and two 
l/*-inch lo&washers and 1,&28NF x l?k cap screws in the two 
front holes (f?g. 130). Tighten the screws. 
Install the grommet over the cables and thread the cables 
through the grommet retainer with the dished side of the 
retainer toward t.he grommet. Position the grommet and 
retainer on the inner side of the cowl panel and install the 
two IA-20NC x s/s cap screws. Tighten the screws. 
Attach the receptacle ground cable to the left running board 
frout hanger, Place a s-inch, internal-external-teeth lock- 
washer at each side of the cable terminal, position the parts 
over the screw hole in the hanger, and install the s+24NF x 1 
cap screw and s/s-24NF nut. Tighten the nut. 



(4) 

(5) 
(6) 

Connect the receptacle cable to the starter switch terminal 

(fig. 85) and tighten the terminal nut. Engage the cable 
in the cable clip near the dimmer switch. 
Install the left front fender rear splash shield (par. 25oi). 
Connect the battery-to-ground cable to the negative (- ) 
post of the outer battery (fig. 135). 

162. Starter Switch Pedal Alinement 

a. Gemeral. On vehicles of early production, the starter pedal 
plunger may not be properly alined with the starter shifting yoke 

leved when in the fully engaged position, causing the plunger to slip 
over the yoke lever when the pedal is depressed. This difficulty has 

been eliminated on later vehicles (par. 6). To correct the condition 
on early vehicles, proceed as instructed in b below. 

b. Aline Pedazl Plwnger. 

(1) 

(2) 

(3) 

Remove the two screws and lockwashers that secure the lower 
side of the pedal bracket to the transmission cutout cover 

(fig. 37) * 
Insert spacers (x-inch ID flat washers) between the bracket 
and the cover, alining the holes in the spacers with those in 
the bracket and cover. Use the same number and thickness 
washers for each screw hole to the pedal plunger at the 
shifting yoke lever. 
Install the two x-inch lockwashers and 1/,-28NF x 1/2 screws 
to secure the bracket to the cover. 

Note. It may be necessary to use longer screws to compensate for 
the spacers. 
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Section Xl. GENERATOR SYSTEM 

163. Description and Data 

a. Descrivtim. 

(1) The 24-volt generating system (fig. 131) includes the gen- 
erator, generator regulator, batteries, and necessary con- 
necting cables and wiring. The ammeter, or battery genera- 
tor indicator, on the instrument panel is connected to the gen- 
erator regulator. Current from the generator flows to the 
regulator and then to the batteries. The generator regu- 
lator cont7rols current output to the batteries according to 
operation requirements, and prevents overcharging. The 
system is completely sealed against the entrance of water, 



generator regulator, generator regulator mounting bracket, 
ground straps, and generator to generator regulator cable. 

6. Data. 
Generator : 

Charging rate : 
~peres_____________-______________-___--_---_________--_-----_ 25 
Watts--_-_______________---___--_--_________-___-________-___- 600 

Drive----________________--________--_-___--__~__-____--__________ belt 
Location_______________________-______--____________- left side of engine 
Make__--___________________________--_________ Auto-Liteor Delco-&my 
Model______________________-_____--___________________-- GHA-4302 UT 

DR-111’7495 
Pulley diameter____-________-_______-_-______________-__-_-___-_ 34/a in. 

Generator regulator : 
Make_____--____---__--____-________-__________ Auto-Lite or Delco-Remy 
Model-_____________________--------_______---------- ALVBG4002 UT 

DRll13548 or 
DR-1113fJOf3 

164. Generator, Generator Mounting Bracket, and Cable 

Note. The key letters noted in parentheses are in figure 132. 

a. Remove generator. 
(1) Disconnect the battery-to-ground cable from the negative 

(-) post of the outer battery (fig. 1%). 

STARTER 

F 

d 

INNER 
BATTERY 

68 

rl 

OUTER 
BATTERY 

(MAIN LIGHT SWITCH) 

11 

(AUXILIARY POWER) 

17..- r IGNITION 
SWITCH 

L 27 

-o+ 

Ill* 

BATTERY-GENERATOR 
INDICATOR 

RA PD 196364 

Figure diagram. 



(2) Disconnect the generator-to-generator regulator cable (D) 
from the generator nut in receptacle (C) by unscrewing the 
cable connector end nut with a suitable spanner wrench. 

(3) Remove the adjusting arm bolt (S) and plain washer (B) 
and lockwasher that seCure the adjusting arm (A) to the 
generator (P) . Push the generator toward the engine, and 
remove the drive belt (R) from the pulley (Q) . 

(4) Remove the two nuts (G) , lockwashers (F) , and bolts (E) 
that secure the generator to the mounting bracket (M) , and 
remove the generator. 

6. Remove Generator Pulley. Remove the cotter pin, castellated 
nut, and lockwasher that secure the generator pulley (Q) to the 
armature shaft. 

Note. On some generators, the pulley is attached with a safety nut and plain 
washer. 



With a suitable puller, remove the pulley from the shaft. Remove 

the woodruff key. 
c. Remove Generator Mownting Bracket. 

(1) 

(2) 

(3) 

Remove the stud nut (J) and lockwasher (H) from the stud- 
type screw (K), and remove the tension clip (L) with the 
two vent lines from the screw. Remove the stud-type screw 

(K) and lo&washer. 
Remove the bracket bolt (N) and lockwasher attaching the 
mounting bracket (M) to t,he cylinder block, and remove the 
bracket. 
Removal of the generator adjusting arm (A) is described 
in paragraph 154d. 

a?. Install Generator Mownting -Bracket. 

(1) 

(2) 

(3) 

Position the mounting bracket (M) on the cylinder block and 
install a 7/&inch lo&washer and the special stud-type screw 
(K) in the rear bolt hole. Install a K,-inch lockwasher and 
7/,,-14NC x 1 bracket bolt (N) in the front bolt hole. Tighten 

the bolt and stud-type screw. 
Position the vent line tension clip (L) with vent lines on the 
stud-type screw, and install the s/s-inch lockwasher (H) and 
3&24NF stud nut (J) to secure the clip. B’e sure the two 

vent lines are properly engaged in the clip and tighten the 
nut. 
If the adjusting arm (A) was removed (c(3) above), install 
the arm (par. 154f). 

e. Install Generator PuJZey. Install the l/ x 6/8 woodruff key in the 
armature shaft and install the pulley (Q) on the shaft (hub extension 
toward generator), alining the keyway in the pulley with the key. 
Install the x-inch lockwasher, +2ONF castsllated nut, and s/32 x 1 
cotter pin, or the special washer and safety nut. (Refer to note in b 
above.) 

f. Install Gimeratw. 

Note. Before @stalling the generator, see that the generator mounting bolts 
and nuta are thoroughly cleaw and that the co&acting surfaces of the bracket 
and generator heads areclean to insure a good ground connection. 

(1) 

(2) 

Mount the generator in position on the mounting bracket 
(M) and install the two T&-20NF x 13/8 bolts (E) , ‘$in&h 
lockwashers (F) , and 7/la-20NF nuts (G) . Do not tighten 

the nuts until the generator has been positioned ( (3) below). 
Attach the adjusting arm (A) to the generator with the 

3/s-16NC x 1 adjusting arm bolt (S) and 13/32-inch plain 



(4) 

(5) 
(6) 

drive belt, and tighten the adjusting arm bolt (S). Then 
tighten the two mounting bolt nuts (G) . 
Connect the battery-to-ground cable to the negative ( - ) 
post of the outer battery (fig. 135). 
Polarize the generator (g below). 
Connect the generator-to-regulator cable, turning the con- 
nector end nut securely into place with a suitable spanner 
wrench. 

g. Polake the Generator. 

Note. If a new or rebuilt generator has been installed, the generator must be 
polarized before the engine is started. This is necessary in order to insure 
correct polarity of the generator with respect to the batteries. 

(1) 

(2) 

(3) 

(4) 

Disconnect the generator-to-generator-regulator cable and 
insert the adapter-17-A-2987-75 of the adapter set li’-A- 
3150 (fig. 42) in the generator receptacle. 
Connect a jumper wire t.o one of the FIELD terminals of 
the adapter (link between the adapter field terminals closed). 

Touch the other end of the jumper wire mnwntily to the 
terminal of the starter switch. A flash connection is sufficient 

to polarize the generator. 

Remove the adapter from the generator receptacle and con- 
nect the generator-to-generator-regulator cable (D) . 



h. Replace Gemerator-To-Generator-Regulate O&&A 
(1) Remove the four lo&washer screws which secure the left 

fender-to-hood panel and remove the panel. 
(2) Disengage the cable from the cable clip on the left front 

fender. Unscrew the generator-to-generator-regulator cable 
connector end nuts from the receptacle (C) and the front 
receptacle of the generator regulator (fig. 133)) and remove 
the cable. 

(3) Connect the cable to the generator receptacle (C) and the 
front receptacle of the generator regulator (fig. 133)) screw- 
ing the connector end nuts to the receptacles. Engage the 
cable in the cable clip on the left front fender. 

(4) Position the left fender-to-hood panel and install the four 
lo&washer screws. Tighten the screws. 

165. Generator Regulator and Bracket 

a. Remove Generator Regulator (fig. 133). 
(1) Disconnect the battery-to-ground cable from the negative 

( - ) post of the outer battery (fig. 135). 
(2) Remove the left fender-to-hood panel (par. 164h(l) ) . 
(3) Disengage the generator-to-regulator cable from the cable 

clip on the left front fender. Disconnect the generator-to- 
regulator cable and the regulator wiring harness from the 
generator regulator receptacles, using a suitable spanner 
wrench. 

(4) Remove the four nuts and lo&washers that secure the reg- 
ulator, and remove the regulator. 

b. Renzose Cmhkma, Regulator Brackets, and Growna? Straps 
(fig. 133). 

(1) Unscrew the four cushions with studs from the mounting 
brackets, and remove the cushions and ground straps. 

(2) Remove the four nuts, locktiashers, and bolts that secure 
the two mounting brackets to the regulator support bracket, 
and remove the two brackets. 

c. hlqdun. 
(1) Inspect the support bracket attaching screws for damage, 

looseness, or missing screws or lockwashers. Tighten loose 
screws and replace damaged or missing screws or lock- 
washers. 

(2) Inspect the four ground straps for corrosion or other damage. 
Replace the straps, if necessary. 

(3) Inspect the four cushions with studs for damage, deteriora- 
tion, and damaged threads on the studs. Replace damaged 
cushions. 

(4) Inspect the two mounting brackets for cracks, distortion, 



and damaged bolt or stud holes. Replace the brackets if 
necessary. 

d. ImtaZZ Regulator Brackets, Cushions, and Grwwnd Straps (fig. 

133). 

(1) 

(2) 

(3) 

Make certain that the contacting surfaces of the mounting 
brackets and the ground straps are thoroughly clean, to insure 
a good ground connection. 
Position the two mounting brackets on the support bracket 
and install the two I/--28NF x 1 bolts (from the upper side 
of the brackets), 1, x 0.760 internal-external-teeth lock- 
washers, and 1/h-28NF nuts for each bracket. Tighten the 
nuts. 
Place one end of a ground strap over each cushion stud 
opening in the two mounting brackets. Install the four 
cushions, screwing the short end of each stud into the support 
bracket hole. 

e. Install Generntor Regulator. 

(1) 

(2) 

(3) 

Place the outer end of each ground strap on the upper end 
of its cushion stud, position the regulator on the four cushion 
studs with the two receptacles to the left side of vehicle, and 
install the four sJ,,-inch lockwashers and 5/,s-18NC nuts (fig. 
133). Tighten the nuts. 
Connect the regulator wiring harness to the rear receptacle 
and the generat,or-to-generator-regulator cable to the front 
receptacle, screwing the connector end nuts to the receptacles. 
Engage the generator-to-generator-regulator cable in the 

cable clip on the left front fender. 
Install the left fender-to-hood panel (par. 164h( 4) ) . 

Section XII. BATTERY 

166. Description and Data 

a. Dfsmr@&m. 

AND LIGHTING SYSTEM 

(1) Current for the 24-volt lighting system (fig. 134) is sup- 
plied by two 12-volt batteries. Batteries (fig. 135) for all 
models, except the early production models of the ambulance 
truck M43, are located in a box under the passenger’s seat in 
the driver’s compartment. Batteries (fig. 136) for the early 
production vehicles of the ambulance truck M43) (par. 6) 
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On vehicles so equipped, it also includes replacement of the 
trailer coupling receptacle, radio receptacle, and auxiliary 
power outlet receptacle. 

6. Data. 
Hatteries : 

Capacity_____________-__---_____--_--- 45 amp at 20 hour rate (at 80” F.) 
Cells (each battery) : 

Arrangement-______-_-_-----_------_---_------_---____ side by side 
Number______________-__---__---------------___-_____----__----_- 6 

Make_____----____-_---------___-------------__---- Auto-Liteor Willard 
Model__-______---_____--__---------__--____----____--______--__ USBHN 
Number required____----__---_-----___-_____--_-------___---_----____ 2 
Plates (each battery)----___---_-__-_---____-----_---_--___---__----_ 11 
Terminal grounded____--_--_----_---_--___-_-------__-_----_-_ negative 
Voltage________--_______-_____--_---_________-__-_-_-____-__-__----- 12 

Circuit breaker : 
Make-----___-----___--_-_---___-__-_-__--_______ Spencer or Wilcalator 
Type___________-_____________--_---__--___--_-_-----___ automatic reset 
Voltage--______--____________---__---_-_____--------_-__-__--_____-- 24 

Dimmer switch : 
Make____-_____--____________---__-__--___---__-____-_----___-- Douglas 
Voltage--____----_______-___----_------__---___-____-_-__-____-_____ 24 

Lamps and lamp units: 
Make----______--_____--___-___--------_----___-___--_---____ Auto-Lite 
Type : 

Blackout driving__---_---___-__-__--_______- lampunit (sealed beam) 
Blockout marker, parking, tail and dome lights 

ambulance truck M43) ____________________-_____ lamp (G-6 bulb) 
Headlight (two)_______________---_-_---__-_ lamp-unit (sealed beam) 
Spot light (ambulance truck M43, telephone 

maintenance truck V41) _________________- lamp-unit (sealed beam) 
Spot light (blackout and service) ___________________ lamp (S-8 bulb) 
Surgical light (ambulance truck M43) ________ lamp-unit (sealed beam) 

Light switch : 
Make________--_____-_-___-__-_-__--__-___---_--__--___-_-____- Bendix 
Voltage--______--____________---_--___-_----_--_____--__----______-- 24 

167. Battery Cleaning, Servicing, and Specific Gravity Test 

a. Clean and Service. 
(1) Clean the batteries and battery cable terminals, removing 

corrosion and dirt. 
(2) Apply a light coating of petroleum jelly to the battery cable 

terminals to prevent corrosion accumulation. Corrosion 
around the battery and terminals causes battery drain and 
must be avoided. 

(3) Remove the six fillercaps from each battery and inspect, the 
level of the electrolyte. The correct level should be three- 
eighths of an inch below the top of the cell, or well above the 



Figure 1%. Battery box location (all models except early production ambulance 

truok M.&Y?). 



(4) Check the specific gravity in each cell of each battery (b 
below). If the electrolyte level is too low to permit filling 
of the hydrometer, add clean distilled water to the proper 

level and run the engine for approximately 30 minutes before 
attempting to check the specific gravity. 

Note. If distilled water is not available, use clean rain water or 
drinking water. The use of water with high mineral content must 
be avoided as it causes rapid deterioration of plates and separators. 

6. Check Specific Gravity. 

(1) 

(2) 

(3) 

(4) 

(5) 

Remove the six fillercaps from each battery. Test and note 

the temperature of the electrolyte and test the specific gravity 

in each cell, using a hydrometer. Note the readings. 

A specific gravity reading of 1.2’75 to 1.300 at 80” F. in each 

cell indicates a fully charged battery. A reading of less 

than 1.220 is unsatisfactory. Replace a battery if the read- 

ing is below 1.220 (par. 168). 

If the temperature of the electrolyte is higher or lower than 

80° F., compute the corrected specific gravity in accordance 

with the correction chart (fig. 137). 

Compare the readings in the cells of the battery. The specific 

gravity in all cells of either battery should be the same, within 

0.025. If variation is greater than this, an abnormal condi- 

tion within the battery is indicated. Check the battery volt- 

age drop (par. 9Oe). Replace either or both batteries, as 

required (par. 168). 
Install the six fillercaps for each battery after completing the 

check. 

Hydrometer scale 
has no decimal point 

Hydrometer reading 1280 1.280 

‘=$j F+12 EXAMPLE 

=illt-8 SUBTRACT 1 

THERkOMETER 
READING 

RA PD 196370 



168. Battery 
a. General. Batteries replaced because of a discharged condition 

or unsatisfactory voltage tests will be reported to ordnance mainte- 
nance personnel. Replacement, procedure described in b and c below 
covers removal and installation of both batteries. If only one battery 
requires replacement, unnecessary steps may be omitted but, in any 
case, the battery ground cable must be removed to prevent accidental 
grounding of the batteries. 

b. Rern0va.l. 

(2) 

(3) 

Loosen the nut on the battery terminal bolt at the negative 
(- ) post of the outer battery (fig. 135) or front battery 
(fig. 136) and remove the terminal with attached ground 
cable. Remove the battery-to-battery cable and the battery- 
to-starter cable in the same manner. Remove the insulator 
from t.he positive ( + ) post of the inner battery (fig. 135) or 
rear battery (fig. 136) if so equipped. 

Note. This insulator is required on vehicles of early manufacture 
(par. 6). On later vehicles, the battery holddown cover eliminates the 
necessity for the insulator. 

Remove the two holddown cover bolt nuts and flat washers, 
and remove the holddown cover. Lift the two batteries from 
the battery box. 
Clean and inspect the inside of the battery box. See that it 
is dry and free from corrosion. Paint the box if it is rusted 
or has been damaged by corrosion. 

c. In8tatlatim. 

(1) 

(2) 

(3) 

For vehicles with the batteries under the passenger seat, 
install the batteries in the battery box with the negative ( - ) 
post of the inner battery toward the front and that of the 
outer battery (fig. 135) toward the rear. For ambulance 
truck M43 with ba&ries in the patient compartment, install 
the front battery with the negative ( - ) post toward the cen- 
ter of the vehicle and that of the rear battery toward the 
left side of the vehicle (fig. 136). 

Note. If a new battery is to be installed, check the electrolyte level. 
If the battery is dry, add diluted sulfuric acid to the correct level in 
each cell (par. 167~~). 

Install the holddown cover and install the 3/s-&h flat wash- 
ers and 3&16NC nuts on the two holddown cover bolts. 
Tighten the nuts. 
Lubricate the battery posts (par. 167a(2) ) . Install the 
battery-to-battery cable and battery terminals, being sure to 



battery (fig. 135), or the rear battery (fig. 136), if required. 
Refer to NOTE in b (1) above. Install the battery-to-starter 
cable and battery terminal on the battery post. 

(5) Install battery-to-ground cable and battery terminal on the 
negative ( - ) post of the outer battery (fig, 135) or front 
battery (fig. 136). 

(6) Tighten the nuts on the four battery terminal bolts. 

169. Battery Terminals and Cables 
a. Rerrwve Battery Termiruds (figs. 135 and 136). All battery 

terminals are serviced in the same manner. Positive and negative 
terminals are not interchangeable. 

(1) Before removing any of the battery terminals, disconnect 
the battery-to-ground cable (par. 1686 (1) ) to prevent acci- 
dental short circuits. 

(2) Remove the nut from the cable terminal bolt and remove the 
cable terminal and the bolt. 

(3) Loosen the nut on the battery terminal bolt, and remove the 
terminal. 

b. lmtall Battery Terminals (figs. 135 and 136). 

(1) Clean the battery post, cable terminal, and battery terminal. 
Lubricate battery posts (par. 16’7a (2) ) . 

(2) Install a 5/1a-1RNC x 1% squarehead, lead-coated bolt in the 
battery terminal and install the 5/&-18NC nut loosely on the 
bolt. Install the terminal on the battery post. 

(3) Install the 13/s--16NC x 2 bolt through the battery terminal, 
install the cable terminal on the bolt,, and install the 3/8-16NC 
nut. Position the battery terminal on the battery post and 
tighten both nuts. 

o. Replace Battery-to-Battery Cable (figs. 135 and 136). 

(1) Remove the nut that secures each battery-to-battery cable 
terminal and remove the cable from the battery terminals. 

(2) Install the terminals ofthe new cable on the bolts in the bat- 
tery terminals, and install the ys-16NC nut on each bolt. 
Tighten the nuts. 

d. Remove Battery-To-Ground Cable (figs. 135 and 136). 

(1) Remove the nut that secures the battery-to-ground cable at 
the battery terminal, and remove the cable terminal from the 
bolt. 

(2) Remove the nut, bolt, and two lockwashers that secure the 

outer terminal of the cable to the right frame side rail. 
(3) Remove the two screws that secure each of the grommet re- 

tainers (one at the front side of the battery box and one at the 

floor panel). Push the grommet retainers along the two ca- 
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bles to provide access to the grommets, and remove the grom- 
mets. 

(4) Pull the cable from the battery box and grommet retainer up 
through the opening in the floor panel and the other grommet 
retainer. 

e. Install Battery-To-Grownd Cable (figs. 135 and 136). 

(1) 

(2) 

(3) 

(4) 

(5) 

Insert the battery terminal end of the new battery-to-ground 
cable through the grommet retainer at the battery box and 
into the box. Install the split rubber grommet on the cable 
at the opening in the box. 
Insert the other end of the cable through the grommet re- 
tainer at the floor panel and through the opening in the floor 
panel. Install the other split rubber grommet on the cable 
at the floor panel. 
Position the two grommet retainers and install the two 
l/d-20NC x 3/3 screws for each retainer. Tighten the screws. 
Clean the frame side rail at terminal bolt hole and apply a 
film of lubricant. Attach the terminal of the ground cable 
to the right frame side rail, with a 3/s-24NF x 1 bolt, two 
s&inch, internal-external-teeth lockwashers (one at each side 
of the cable terminal), and a 3/s-24NF nut. Tighten the nut. 
Connect the ground cable terminal to the bolt (cable ter- 
minal) at the negative (-) post of the outer battery (fig. 135) 
or the front battery (fig. 136) and install the s/8-16NC nut. 
Tighten the nut. 

f. Remove Batter?/-to-Starter Cable. 

(1) 

(2) 

(3) 

(4) 

(5) 

Remove the nut that secures the battery-to-starter cable ter- 
minal at the battery terminal, and remove the cable terminal 
(fig. 135) from the bolt. 

Disconnect the other end of the cable from the starter switch 
terminal (fig. 125). 

Remove the cable grommets at the battery box and floor panel 
as described in d (3) above. 

Disengage the cable from the cable clip (fig. 88) on the trans- 
mission. 
Pull the front end of the cable back from the engine compart- 
ment. Remove the battery end of the cable from the battery 
box, two grommet retainers and the floor panel, and remove 
the cable from underside of vehicle. 

g. In&all Battery-To-Xtmter Cable. 

(1) 

(2) 

From the- under side of the vehicle, place the battery-to- 
starter cable over the transmission and push the starter ter- 
minal end of the cable into the engine compartment below 
the accelerator shaft. 

Insert the other end of the cable through the opening in the 



(3) 

(4) 

floor panel, the two grommet retainers, and the opening in 
the battery box. 

Install the two grommets and secure the grommet retainers 
as described in e (2) and (3) above. 
Connect the cable to the starter terminal (fig, 125) and in- 
stall the special terminal nut. Tighten nut. Install the 
other end of the cable on the bolt (cable terminal) at the po- 
sitive ( + ) post of the inner battery (fig. 135) or the rear bat- 
tery (fig. 136). Install a 3/s-16NC nut on the bolt and 
tighten. Engage the cable in the cable clip (fig. 88) on the 
transmission. 

170. Service Headlight Aiming 
a. Ganeral. The service headlights must be properly aimed to pro- 

ride adequate visibility for night driving and to prevent glare to ap- 
proaching traffic. Improperly aimed headlights may be caused by 
unequal inflation of the front tires or by a difference in tread of the 
tires, bent fenders or fender supports, or damaged front springs. 
Check and correct these items before attempting to adjust the hoad- 

lights. 

2. UPPER BEAM OF BOTH HEADLIGHTS 

KEY ITEM KEY ITEM 

A-HORIZONTAL LINE 3 INCHES C-VERTICAL LINE, IN LINE WITH 



Figure 1.99. &r&e headlight, blccckout &r&&g light, an& blaokuut marks Zigkt. 

6. Prom&are. 

g; 

(3) 

(4) 

(5) 

Position the vehicle on a level floor. 
Locate the screen at right angles to the vehicle exactly 25 feet 
ahead of the headlights. Move the screen so that line (C, 
f@. 138) on the screen is directly in line with the center line 
of the vehicle. 
Measure the distance from the center of the headlights to 
the floor. Compare this measurement with line (A, fg. 138) 
on the screen. Raise or lower the screen until line (A, fig. 138) 
is 3 inches below the measured height of the headlight centers. 
Lines (B and D, 6g. 138) must be directly in lime with the 
vertical center lines of the left and right headlights, resp~ 
tively. 
Turn the headlights on and operate t.he dimmer switch (EE, 
fig. 12) to high beam. 
If either headlight pattern differs from view 2, figure 138, 
loosen the adjusting bolt attaching the headlight to the fender 
mounting bracket (fig 139) and move the headlight as re- 
quired to produce the correct pattern. Then tighten the bolt. 
Adjust the other headlight if necessary, in the same manner. 

171. lamps and Lamp-Units 



(2) 

remove the door, pulling the lower edge of the door away 
from the headlight body first. 
Loosen the four lamp-unit retainer screws, turn the retainer 
clockwise to disengage it from the screws and remove the 

retainer. 

(3) 

(4) 

(5) 

(61 

Pull the lamp-unit from the headlight body far enough to 

provide access to the three cable connectors. 
Remove the three connectors from the clips inside the head- 
light body, separate the connector shells, and pull the lamp- 
unit cable terminals from the connector sleeves. Remove the 
lamp-unit with attached cables. 
Connect the three lamp-unit cables to the three cables in the 
headlight body, matching the cable numbers. Connect the 
cable shells and engage the connectors in the clips inside 
the headlight body. 
Position the new lamp-unit in the headlight body with the 
three projections alined with the three recesses in the body 
ring. Install the lamp-unit retainer with the enlarged ends 
of the screw slots over the four retainer screwheads. Turn 
the retainer counterclockwise to engage the four screws. 

Tighten screws. 

(7) Install the headlight door with the inner recess at the top, 

RETAINER SCREW 
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Figure IdO.--6ervice headMght-partial expZo&ed view. 



RETAINING SPRING 
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opposite the pad at the top of the body. Tighten the three 

screws to secure the door. 
b. Repkme Blackout D&&g Light Lamp-&t. 

(1) 

(2) 

(3) 

(4) 

(5) 

Unscrew the three screws that secure the blackout driving 
light door to the body, and pull the door and lamp-unit (fig. 
141) from the body far enough to expose the lamp-unit cable 
coMectors. 

Remove the two cable connectors from the clips inside the 
body. Disconnect the cable connectors and cable (a (4) 
above). 
Remove the three lamp-unit retaining springs and remove 
the lamp-unit from the door. 
Install the new lamp-unit in the door and install the three 
lamp-unit retaining springs. 
Connect the two lamp-unit cables to the cables in the head- 
light body (a(5) above). Engage the cable connectors in 
the clips. 

(6) Position the door and lamp-unit on the body and tighten the 
three attaching screws. 

c. Replace Lamps in Blao7cout Marker Lights or Tai&!ights (fig. 13). 
The same type double tungsten filament lamps are used for the black- 
out marker lights (fig. 139) and the taillights. The stop light lamps 
are a single tungsten filament. To replace any of the lamps, unscrew 
the six screws that secure the door to the body (fig. 142). Remove the 
door and the door gasket. Remove the lamp to be replaced and install 
a new lamp of the same type. Install the gasket, replacing it with 
a new one if necessary, and install the door (fig. 142). 

d. Replace Lamp-Urn% in SpotZight (An&dance Truck ill.43 OT 
Telephone Maintenamce Truck V-41) (fig. 143). 
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Figwe l.#% Bliwkout marker light-@pploded v&O. 

Unscrew the three screws that secure the spotlight door and 
pull the door and lamp-unit away from the body to provide 

accBss to the cables. 
Remove the nut and lockwasher that secure the ground cable 
to the screw inside the body. 
Remove the cable connector from the clip, separate the cable 

:ABLE CONNECTOR 

RETAINING SPRING 

:REW 

DOOR 



(4) 

(5) 

(6) 

(7) 

(8) _ 

connector shells, and remove the lamp-unit cable from the 

terminal sleeve. 
Remove the three lamp-unit retaining springs and remove 
the lamp-unit from the door. 
Position the new lamp-unit in the door and install the three 
retaining springs, spacing them evenly. 
Connect the cable with the straight terminal to the cable in the 
spotlight body, engage the connector shells, and install the 
connector in the clip. 
Secure the ground cable to the screw in the lamp body with 
a No. 8 internal-teeth lockwasher and No. 8-32NC nut. 
Position the lamp-unit and door and tighten the three screws. 

e. Replace Surgical Light Lamp-Unit (Arr&dame Truck M.&l) 
(C, fig. 22). 

&osen the knurled screw and lower the lamp. 
Loosen the two screws which secure the lamp-unit door to 
the retainer ring, and pull the lamp-unit and door from the 

ring. 
Remove the screw which secures each lamp-unit cable to the 
lamp-unit, and remove the lamp-unit and door. 
Loosen the two screws that secure the lamp-unit to the door, 
and remove the lamp-unit. 
Position the new lamp-unit in the door and tighten the two 
screws. 

(1) 
(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(3) 

Connect the lamp-unit cable terminals to the lamp-unit using 
the two terminal screws. 
Position the lamp-unit and door in the retainer ring, and 
tighten the two retainer ring screws. 
Install the lamp in the shell, and tgihten the knurled screw. 

f. Replace Dome Light Lamp ad/or Lena ( Ammbulume Twk M.J3) 

(E, fig. 22). 
(1) Remove the two screws that secure the dome light door and 

remove the door lens. Remove the lamp. 
(2) Install a new lamp of the same type as the one removed. In- 

stall the lens in the door, and install the door and two No. 
5 x ylla oval-head tapping screws. 

g. Replace Indwnwnt Pun.& Light Lamps and/or Headlight High 
Beam, Indicator Lamp. All lamps are replaced in the same manner. 

(1) Disconnect the speedometer shaft from the speedometer 
(fig. 144). 

(2) Disengage the four instrument cluster studs and lower the 
instrument cluster sufficiently to provide access to the head- 
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FQiure 144. In&rwvbent cluster and circuit breakwe. 

(4) Install a new lamp of the same type as the one removed, and 
install the lens. Insert the socket cover in the body, press 

and turn clockwise to engage the socket with the body. 
(5) Install the instrument cluster in the instrument panel and 

engage the four studs. 
(6) Connect the speedometer shaft to the speedometer. 

172. Driving lights and Brackets 

a. General. Both service headlights are serviced in the same man- 



b. Remove Service Headlight amd Mown&q Bracket (iig. 139). 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(3) 

(9) 

Disconnect the ground cable from the negative ( - ) post of 
the outer batter7 (fig. 135). 
Disengage the headlight cable from the cable clips on the 
splash shield and radiator side support. 
Remove the screw and lockwasher that secure the ground 
cable 91 to the fender front splash shield (figs. 204 and 205). 
Remove the connectors for cables 1’7 and 18 from the clips 
on the fender front splash shield, separate the connector 
shells and remove the headlight cables from the connector 
sleeves. 
Remove the three nuts and lockwashers that secure the head- 
light cable cover to the under side of the fender and remove 
the cover. 
Remove the two remaining nuts and lockwashers from the 
headlight bracket bolts, and pull the headlight and mount- 
ing bracket away from the fender to provide access to the 
cable grommet. Remove the grommet. 
Remove the headlight with attached cables and the mounting 
bracket, withdrawing one cable at a time through the open- 
ings in the splash shield and the fender. 
Remove the adjusting bolt, lockwasher, and special washer 
that secure the headlight to the mounting bracket, and remove 
the headlight. 
Remove the four mounting bracket bolts and flat washers 
and the four rubber grommets from the mounting bracket. 

c. Inspection. Inspect the four bracket mounting bolts and the 
headlight adjusting bolt for cracks and damaged threads. Inspect 
the four mounting bracket grommets and the cable grommet for dam- 
age or deterioration. Inspect the mounting bracket for damage or 
distortion. Replace all parts that are unfit for further service. 

d. ZnmkzlZ Service Efeadlight and MowniGng Bracket (fig. 139). 

(1) 

(2) 

Install the four rubber grommets in the mounting bracket, 
engage the groove in each grommet with the bracket. In- 
stall a T&-inch plain washer on each bracket bolt and install 
the bolts through the grommets. 
Install the 7/ls-inch lockwasher and special washer on the 7/la- 
2ONF x l*/ bolt, with the radius side of the special washer 
up. Position the headlight on the bracket and install the bolt 
with washers. Tighten just enough to hold the parts. 



(5) 

(6) 

(7) 

(8) 

(9) 

the five 3/8-inch internal-external-teeth lockwashers and 3/s- 

24NF nuts to secure the bracket and cable cover. 
Connect the headlight cables 1’7 and 18 to their respective 
cables. Connect the connector shells and engage the con- 
nectors in the clips on the splash shield. 
Attach the ground cable 91 to the splash shield with the 1/- 
inch internal-external-teeth lockwasher and I/,-28NF x 5/8 

tapping screw. 

Note. When installing the left headlight, be sure that the blackout 

driving light ground cable is secured with the same screw. 

Engage the cable in the cable clips on the splash shield and 
radiator guard support. 
Connect the ground to the negative ( - ) post of the outer 
battery (fig. 135). 
Adjust the headlight aiming (par. 170). 

e. Remove Blackout Driving Light and Bracket (fig. 139). 

(1) 

(2) 
(3) 

(4) 

(5) 

(6) 

(7) 

(3) 

Disconnect the grou& cable from the negative ( - ) post of 
the outer battery (fig. 135). 
Remove the headlight cable cover (b (5) above). 
Disengage the blackout driving light cables from the cable 
clips on the left splash shield and radiator guard left side 

support. 
Remove the screw and lockwasher that secure the ground 
cable terminal to the splash shield. (This screw also secures 
the headlight ground cable.) 
Remove the connector for cable 19 from the clip on the splash 
shield, separate the connector shells, and pull the cable ter- 
minal from the sleeve. Remove the grommet, bushing, and 
connector shell from the cable. 
Remove the split rubber grommet from the opening in the 
ieft front fender, and remove the blackout light cables from 
the openings in the splash shield and fender. 
Remove the nut, lo&washer, and bearing washer from the 
blackout light stud, and remove the light from the bracket. 
If the mounting bracket or bracket pad requires replacement, 
remove the two screws and lockwashers securing the bracket to 
the radiator guard side support and remove the bracket and 

pad. 

f. Install Blackout D&kg Light and Bracket. 
(1) Position the bracket pad and bracket (fig. 139) on the radiator 

guard side support, and install the two special screws and 3/s- 
inch internal-teeth lockwashers. Tighten the screws. 

(2) Install the blackout light on the bracket and install the bear- 
ing washer, ys-inch lockwasher, and ys-16NC nut on the 
stud. 



(3) 

(4) 

(5) 

(6) 

(7) 

Thread the cables through the openings in the fender and in 
the splash shield. Install the split rubber grommet on the 
bla.ckout light cables and blackout marker light cables, and 
engage the grommet in the opening in the fender. 
Position the headlight cable cover on the under side of the 
fender, and install the three s-inch lockwashers and 3/8-24NF 
nuts. Tighten the nuts. 
Install the connector shell, bushing, and grommet on the cable 
19, position the grommet next to the cable terminal and the 
bushing next to the grommet. Connect the cable terminal to 
the connector sleeve, connect the two connector shells, and 
engage the connector in the clip on the splash shield. 
Attach the blackout light ground cable and left headlight 
ground cable to the splash shield with the IA-inch internal- 
external-teeth lockwasher and 1/h-28NF x 5/8 tapping screw. 
Engage the cables in the cable clips on the splash shield and 
radiator guard side support. 
Connect the ground cable to the negative ( - ) post of the 
outer batter7 (fig. 135). 

g. Remove Bluckoud Marker Light and Bracket (fig. 139). 

(1) Disconnect the ground cable from the negative ( - ) post of 
the outer battery (fig. 135). 

Iii Remove the headlight cable cover ( b (5) above). 
Disengage the cables from the cable clips on the splash shield 
and radiator guardside support. Remove the connectors for 
cables 20,491,480 from the clips on the splash shield, separate 
the connector shells, and remove the cable terminals from the 
connector sleeves. 

(4) Remove the grommet from the marker light cables and black- 
out driving light cable (left light only). 

(5) Remove the nut, lockwasher, and two bolts that attach the 
marker light bracket to the fender (one nut and lockwasher 
were removed when the cover was removed). Remove the 
three cables, one at a time, through the openings in the splash 
shield and the fender. 

(6) Remove the two screws and lo&washers that secure the 
marker light to the bracket, and remove the bracket. 

h. ZmtaU Blacktout Marker Light and Bracket. 

(1) 

(2) 

Position the marker light on the bracket and install the two 
s/8-inch, external-teeth lo&washers and 3&16NC x s/4 cap 
screws. Tighten the screws. 
Thread the three cables, one at a time, through the openings 
in the fender and the splash shield. Fit the split rubber 



the two y&inch, internal-external-teeth lockwashers and 

s/s-24NF x 7/s machine bolts. Position the headlight cable 
cover, and install the four y&inch, external-teeth lockwashers 
and s/s-24NF nuts to secure the bracket and cover. Tighten 

the nuts. 
(4) Connect the three cable terminals to their respective cable 

connector sleeves, connect the connector shells, and engage 
the connectors in the clips on the splash shield. Engage the 
cables in the cable clips on the splash shield and radiator 
guard side support. 

(5) Connect the ground cable to the negative ( - ) post of the 
outer battery (fig. 135). 

i. Rernwe Left TaiZZight arw? Brachzt (fig. 145). 
(1) Disconnect the ground cable from the negative ( - ) post of 

the outer battery (fig. 135). 
(2) Remove the screws and lockwashers that secure the harness 

guard to the taillight bracket and remove the guard. 

Note. There are two screws for the guard on vehicles without a 
trailer coupling receptacle, three screws for vehicles with a receptacle. 

(3) Remove the three cable connectors from the cable connector 
clips, separate the connector shells, and disconnect the cables. 
The clips may be on the bracket or inside the guard. 

(4) Remove the two screws and lockwashers that secure the tail- 
light to the bracket, and remove the taillight with attached 
cables. 

(5) If the vehicle is equipped with a trailer coupling, unscrew 
the grommet nut from the coupling receptacle, remove the 
four nuts and lockwasher bolts that secure the receptacle and 
receptacle cover to the frame, and pull the cover toward the 
rear to remove the cables from the opening in the bracket. 

(6) Remove the two nuts, lockwashers, and bolts that secure the 
bracket and rear bumper to the frame side rail and remove 
the bracket. 

j. Install Left Taillight and Bradcet (fig. 145). 
(1) Position the bracket on the frame side rail and install the 

two s/,-18NF x 2 bolts, s-inch lockwashers, and 5/,-18NF 
nuts. Tighten the nuts. 

(2) If the vehicle is equipped with a trailer coupling receptacle, 
position the receptacle and cover on the bracket and install 
the four 1/4--28NF “x 5/s lockwasher bolts and four 1/,-28NF 
nuts. Tight,en the bolts. Screw the grommet nut to the 
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(4) 

(5) 

(6) 

Figure 145. Left taillight and trailer cwpi%g receptacle. 

Connect the three cable terminals to their respective cables, 
connect the shells, and engage the connectors in the clips. 
Position the harness guard on the bracket, alining the screw 
holes. Place the taillight ground cable terminal over the 
inner screw hole and the trailer coupling cable clip over the 
center screw hole (on vehicles so equipped). Install the 
l/-inch, internal-external-teeth lockwasher and I/-28NF x 
a/s cap screws (three for vehicles equipped with a trailer 
coupling, two for vehicles not so equipped). 
Connect the ground cable to the negative ( - ) post of the 
outer battery (fig. 135). 

b. Replace Right Taillight ami Bruchet. Procedure for replace- 
ment of the right taillight and bracket is essentially the same as that 
described in i and j above. The only differences are that there are 
two cables for the right taillight instead of three, neither of the cables 
is grounded, and there is no trailer coupling. 

173. Light Switch and Dimmer Switch 
a. Rernove Light hSm*tch. 



(2) Unscrew the nut that retains the waterproof grommet to the 
light switch receptacle (fig. 146) and remove the wiring 

harness cable plug from the receptable. If the light switch is 
provided with the trailer coupling receptacle, disconnect the 
trailer coupling wiring harness in the same manner. 

(3) Remove the four screws and lockwashers that secure the light 

switch to the instrument panel. Remove the light switch 
by pushing it through the panel and removing it from beneath 

the panel. 
b. Install Liaht Switch. 

Install the light switch (fig. 146) from the under side of the 
instrument panel. Secure with four No. IO lockwashers 
and No. lo-32NF x 1/s roundhead screws. 
Install the wiring harness cable plug in the light switch 
receptacle, and screw the grommet retaining nut to the re- 
ceptacle. If the switch is provided with a trailer coupling 
receptacle, connect the trailer coupling wiring harness in 
the same manner. 
Install the steering column access cover on the instrument 
panel with the four lockwashers and screws, being careful 
to position the cover in such a manner that it does not cause 
binding at the steering column. 



Figure l/7. Dimmer switch. 

c. Remove Dhmmer Switch. 

(1) 

(2) 

(3) 

(4) 

Remove the rear splash shield from the left front fender 
(par. 250h). 
If the vehicle is equipped with a slave receptacle, disengage 
the receptacle cable from the cable clip near the dimmer 
switch. 
Remove the large cable connector from the connector clip 
(fig. 147)) separate the connector shells on the three cables, 
and disconnect the cable terminals. 
From inside the driver’s compartment, remove the two screws 
and lockwashers that secure the switch and remove the switch 
from the toeboard. 

d. In&all Dimmer Sza’tch. 

(1) 

(2) 

(3) 

(4) 

Position the dimmer switch (fig. 147) on the under side of 
the toeboard and install the two sh-inch lockwashers and 
s/,-l6NC x 5/4. crerecess pan-head screws. Tighten the 
screws. 
Connect the three cable terminals to their respective cables 
and connect the shells. Engage the large cable connector in 
the connector clip (fig. 147). 
Engage the slave receptacle cable in the cable clip (on vehicles 
so equipped). 
Install the left front fender rear splash shield (par. 25Oi). 



(2) 

a bimetal spring which expands when the circuit is over- 
loaded, causing a break in the circuit. As the spring cools, 

it contracts and again closes the circuit, causing alternate 
“off” and “on” conditions, informing the operator that an 
abnormal circuit condition exists. 
With the exception of the instrument cluster circuit breaker 
on some vehicles, all units are mounted on the cowl ventilator 
brace (fig. 144). All units are accessible with the instrument 

cluster removed. 

b. Removal. Procedure for removal of all circuit breakers is the 

same. 

(1) 

(2) 
(3) 

Turn the four studs that secure the instrument cluster to 
the instrument panel and carefully pull the cluster out. Dis- 

connect the speedometer flexible shaft from the speedometer 
(fig. 144). 
Detach the cables from the circuit breaker to be removed. 
Remove the two screws that secure the circuit breaker to the 
cowl ventilator brace (fig. 144) and remove the circuit 
breaker. For the circuit breaker on the instrument cluster, 
remove the two nuts, lockwashers, and bolts that secure the 
circuit breaker to the instrument cluster panel and remove the 
circuit breaker. 

G. In.ftaL?ation. 

(1) 

(2) 

(3) 

Position the circuit breaker on the cowl ventilator brace 
(fig. 144) and install the two No. 8 x sh sheet metal screws. 
For the circuit breaker on the instrument cluster (fig. 144)) 
position the circuit breaker on the instrument cluster panel 

and install the two No. 8-32NC x 5/s machine bolts, No. 8 
lockwashers, and No. 8-32NC nuts. 
Connect the cables to the circuit breaker, following the wir- 
ing diagram (fig. 134). 
Connect the speedometer flexible shaft to the speedometer, 
position the instrument cluster in the instrument panel, and 
engage the four studs by turning them clockwise. 

175. Auxiliary Outlet Receptacle (on Vehicles so Equipped) 
a. Removal. 

(1) Disconnect the receptacle cable at the cable connector und 2: 



(1) Thread the receptacle cable through the opening in the in- 
strument panel and position the receptacle on the panel. 
Install the four No. 8 x ,3/4 sheet metal screws, attaching the 
receptacle cover chain with the lower left screw. 

(2) Connect the cable terminal at the cable connector and engage 
the cable in the cable clips. 

176. Radio Receptacle (on Vehicles so Equipped) 

a. RemovaL 

(1) 

(2) 

(3) 

(4) 

Disconnect the ground cable from the negative ( - ) post of 
the outer battery, and remove the radio receptacle cable from 
the terminal. 
Disconnect the other receptacle cable terminal from the posi- 
tive ( + ) terminal of the inner battery. 
Disengage the cable from the cable clip in the driver’s com- 
partment. 
Remove the four small screws that secure the radio receptacle 
to the wall mounting receptacle (fig. 148) and pull the re- 
ceptacle and cable from the mounting receptacle. Remove 
the four screws that secure the mounting receptacle to the 
body front panel, and remove the receptacle. 



b. Zn8tallathn. 

(1) 

(2) 

(3) 

(4) 

Thread the receptacle cables through the receptacle open- 
ing in the body panel and through the weatherseal in the cab 

rear panel. 
Fit the two sections of the wall mounting receptacle on the 
body panel and install the four 1/-28NF x 3/4 roundhead lock- 

washer screws. Position the radio receptacle (fig. 148) and 
install the four No. 8-32NC x 3/3 lockwasher screws, attach- 
ing the cover chain with one of the screws. 
Connect the radio receptacle positive (+) cable terminal to 
the positive ( i- ) terminal of the inner battery, and the nega- 
( - ) terminal to the negative ( - ) terminal of the outer 
battery. 
Connect the ground cable to the negative ( - ) post of the 
outer battery. 

Section XIII. INSTRUMENTS, GAGES, AND HORN 

177. Description and Data 
a. Description. 

(1) 

(2) 

(3) 

(4) 

The instrument cluster (figs. 8 and 144) contains the speed- 
ometer, battery-generator indicator or ammeter, water tem- 
perature gage, fuel gage, and oil pressure gage. These gages 

are electrically operated by means of sending units. Circuits 

to the gages are controlled through the ignition switch and 
are closed only when the ignition switch is in the ON 
position. 
Gages supplied on vehicles of early manufacture are 6-volt 
gages, each one requiring a resistor when used in the 24-volt 
system. The 6-volt gage may be identified by the resistor 
case and elbow on the back side of the gage. The 24-volt 

gages are supplied with vehicles of later manufacture and 
may be installed to replace the 6-volt gage-with-resistor units. 
The horn is a vibrator-type, mounted on the under side of the 
hood. 
Organizational maintenance includes replacement of the 
gages, speedometer, cluster wiring harness, and the horn and 

related parts. 

b. Data. 
Ammeter : 

Make_____________________________-_________---_------__------_--_- AC 

Model___________________________--_--___---_---_-__-_--_-_--_--15012~ 
Voltage________________-______-_______--_____--_____---________-_--_ 24 

Battery-generator indicator : 
Make________________---___-----___----___--_--__------__---- Auto-Lite 
Model________--____----__--_--_-_------_------_-----____-__--EO-11218 
~oltage_______________________-_______-_____-_-__--___-_____---_____ 24 



Fuel gage: 
Make_______________________________---____________________________ AC 
Voltage : 

With 95-ohm resistor_____________-___-___________________________ 6 
Without resistor__-___----------______--___________________-_-__ 24 

Horn : 
Make------____-___----_--___-__-- Auto-Lite, Delco, or Spark-Withington 
Model______________________________--- HX-4003lJ, 19999881, or D214OA 
Tspe__-__-_-__-________-____________-_--_______--_____________ vibrator 
Voltage-_-----_---------------_-----________________--____-_--_--_-_ 24 

Oil pressure gage: 
Make--------____-__________________---____________________________ AC 
Voltage : 

With 95-ohm resistor____________--____________________-_-_-_--___ 6 
Without resistor______--______________--_--_--__________________ 24 

Speedometer : 
Drive----------------__---_-----____________________- pinion in transfer 
Make______--_______-________________-________________ Auto-Lite or AC 

Water temperature gage : 
Make___------__-__-_-_---------_-_-______________-_______--___--__ AC 
Voltage : 

With 95&m resistor______________-_-_______--__________________- 6 
Without resistor____________---__-__________-__________________- 24 

I 

178. Instrument Cluster 

(fig. 144) 
a. Remove Battery-Generator Indicator or Ammeter. Procedure 

is the same for both instruments. 

(1) 

(2) 

(3) 

. 

Turn the four studs that secure the instrument cluster to the 
instrument panel and pull the cluster out carefully. Discon- 
nect the speedometer flexible shaft from the speedometer. 

Note. Make certain that the ignition switch is in the OFF position 
before working on the instrument cluster parts. 

Disconnect the cable or cables from the battery-generator in- 
dicator, or ammeter, respectively. 
Remove the two nuts and lockwashers that secure the indi- 
cator bracket to the studs in the indicator, and remove the 
bracket. Remove t.he indicator from the driver’s compart- 
ment side. 

6. ZnstaU Battery-Generator Zndicutor or Ammeter. 

(1) 

(2) 

(3) 

Insert the battery-generator indicator or ammeter from the 
driver’s compartment side of the cluster panel and position 
it in the panel. 
Install the indicator bracket over the indicator and install 
the two No. 10-32NF nuts and lockwashers. Tighten the 
nuts. 
Connect cable 27 (fig. 134) to the terminal of the battery- 
generator indicator. For the ammeter, connect cable 9 to the 



left terminal and cable 8 to the right terminal (fig. 91). 

(4) Connect the speedometer shaft to the speedometer (fig. 144)) 
position the instrument cluster in the instrument panel, and 
engage the four studs by turning them clockwise. 

G. Replace Fuel Gage, Oil Pressure Gage, and/or Water Tem,pera- 
tura Gage. Procedure for replacement of the fue1 gage, oil pressure 
gage, and water temperature gage (fig. 144) is the same as that for the 
ammeter (a and B above). When a 6-volt gage is installed in the 24- 
volt system, be sure to install the resistor with the gage (par. 177a( 2) ) . 
If a 24-volt water temperature gage is used to replace the 6-volt gage 
and resistor, replace the gage sending unit also, which is available as 
part of the kit. 

d. Remove Speedometer (fig. 144). 

(1) 

(2) 

(3) 

(4) 

Remove the instrument cluster and disconnect the speed- 
ometer shaft from the speedometer (a( 1) above). 
Remove the nut, lockwasher, and plain washer that secure 
the cluster wiring harness, to the speedometer bracket stud 
and remove the harness from the stud. It is not necessary to 
disconnect the cables. 
Remove the cable connector from the clip on the speedometer 
bracket and remove the nut and lockwasher that secure the 
clip to the stud on the speedometer. 
Remove the speedometer from the driver’s compartment side 
of the panel. Remove the bracket. Be careful not to dam- 
age the cables as the bracket is removed. 

e. ZnstaZl Speedometer. 

(1) 

(2) 

(3) 

(4) 

Insert the speedometer (fig. 144) from the driver’s compart- 
ment side of the instrument cluster panel and position it in 
the panel. 
Install the speedometer bracket over the speedometer with 
the stud holes over the two studs on the speedometer. Hold 
the parts in position and install the cluster wiring harness 
on the lower stud. Install the special plain washer, No. 10 
lockwasher, and No. lo-32NF nut. Tighten the nut. 
Position the connector clip on the upper stud and install the 
No. 10 lockwasher and No. IO-32NF nut. Tighten the nut. 
Engage the cable connector in the clip. 
Connect the speedometer flexible shaft to the speedometer 
and install the instrument cluster (b (4) above). 

f. Rep&we Chm!er Wiring Hamss. 

( 1) Remove the instrument cluster (a( 1) above). 



(3) 

(4) 

(5) 

(6) 

Remove the nut, lockwasher, and plain washer that secure 
the wiring harness to the speedometer stud and remove the 
wiring harness. 
Install a new wiring harness on the speedometer lower stud 
(fig. 144)) arranging the cables in proper position. Install 
the plain washer, No. 10 lockwasher, and No. lO-32NF nut. 
Tighten the nut. 
Connect the wiring harness cables to the fuel gage, the oil 
pressure gage, the water temperature gage, the instrument 
cluster circuit breaker or ignition switch cable, and the bat- 
tery-generator indicator (on vehicles so equipped) (fig. 134). 
Install the instrument cluster (b (4) above). 

179. Horn and Horn Button Cable 

a. Replace Horn (fig. 149). 

Disconnect the ground cable from the negative ( - ) post of 
the outer battery (fig. 135). 
Disconnect the two horn cable connectors and pull the cables 
(Nos. 25 and 25A) and connectors from the horn. 
Remove the two bolts and lockwashers that secure the horn 
to the bracket on the hood and remove the horn. 
Position a new horn on the bracket, and install the two 1/- 

. 



inch lockwashers and two r/4--28NF x 1 bolts. Tighten the 
bolts. 

(5) Attach the horn cable connectors to the horn. 

6. Remove abrn Buttwn, Hom Button Ca61e, and Related Parts. 

iVote. The key letters noted in parentheses are in flgure El. 

(1) 

(2) 

(3) 

(4) 

(5) 

Remove the horn button cable connector from the clip on 
the left front fender splash shield and disconnect the horn 
button cable 25A. Pull the cable and cable hose through the 
opening in the frame left side rail. 
Remove the grommet, bushing, and cable connector shell 

from the lower end of the cable (A). 
Unscrew the fitting nut from the lower seal plate on the 
steering gear housing and remove the hose (E), tube (G), 
and nut (F) from the cable (A). Separate the hose, tube, 
and nut. Remove the seal washer (H) and seal (J) from 
the seal plate and from the cable. 
Remove the horn button seal (V) . Press the horn button (U) 
down firmly and turn it clockwise to disengage the upper 
retaining plates (S) from the lower retaining plate (L). 
Remove the button, button spring, upper retaining plate, 
and snap ring as a unit. Remove the plate spring (Q,) . 
Remove the snap ring (R) from the horn button (U) , and 



P 
KEY mhl 

A-CABLE 
B-GROMMET 
C-BUSHING 
D-CONNECTOR SHELL 
E-HOSE 
F-NUT 

G-TUBE 
H-WASHER 
J-SEAL 
K-STEERING WliEEL 

s i 

KEY ITEM 

L-LOWER RETAINING PLATE 
M-CABLE TERMINAL 
N-INSULATOR 
P-STEERING WHEEL NUT 

Q-PLATE SPRING 
R--SNAP RING 
S-UPPER RETAINING PLATE 
T-BUTTON SPRING 
U-HORN BUTTON 
V-BUTTON SEAL 



(6) 

(7) 

remove the upper retaining plate (S) and the button spring 

(T). 
Remove the insulator (N) from the upper end of the cable 
and pull the cable with cable terminal from the steering gear 

shaft. 

If the lower retaining plate (L) requires replacement, re- 
move the steering wheel nut (P) and remove the plate. 

c. Inspeot Horn Button, Hwn Button Cable, and Related Pa&a. 

(1) 

(2) 

Inspect the button seal (V) , seal (J) , hose (E) , and grommet 
(B) for damage or deterioration. 

Inspect the cable (A) for loose or damaged terminals, dam- 
aged insulation, or broken cable. Inspect the insulator (N) 
for cracks. 

(3) 

(4) 

(5) 

(6) 
d. ImtalZ Horn Button, Horn Button Cable, awl Rehted Parts. 

Inspect the horn button (U) , retainer plates (L and S) , and 
springs (Q and T) for cracks and distortion. 

Inspect tube (G) , nut (F) , connector shell (D) , and grommet 

bushing (C) for cracks or other visual damage. 

Inspect the steering wheel nut (P) for cracks or damaged 

threads. 

Replace all parts that are unfit for service. 

(1) 

(2) 

(3) 

(4) 

(5) 

Install the lower retaining plate (L) over the steering gear 
shaft and install the steering wheel nut (P). Tighten the 

nut. 
Insert the lower end of the horn button cable (A) in the 
upper end of the steering gear shaft, and push the cable 
down through the shaft until the lower end extends through 
the shaft. Install the insulator (N) on the cable just below 
the cable terminal. 
Install the button spring (T) and the upper retaining plate 

(S) in the horn button (U) , and install the snap ring (R) . 
Install the plate spring (Q) in the steering wheel and install 
the horn button (U) , pressing the button down firmly and 
turning it clockwise to engage the two retaining plates (L 
and S) . Install the button seal (V) . 
Install the cable seal and seal washer over the lower end of 



(7) Insert the cable through the opening in the frame left-side 
rail, connect the cable to cable 25A, and engage the con- 
nector in the clip on the splash shield. 

180. Description and Data 

Section XIV. WINCH AND WINCH DRIVE SHAFT 

a. Descriptim. 

(1) 

(2) 

The winch (fig. 152)) on vehicles so equipped, is mounted at 
the front of the vehicle and is supported by brackets attached 
to the frame side rails and the front bumpers. The drive 

shaft has a universal joint at each end, with a shearpin in the 
front universal joint which prevents damage to the driving 
mechanism in the event the winch is overloaded. A safety 

brake is provided to hold a load in any desired position or in 
the event the shearpin breaks. 

Organizational maintenance includes adjustment of the 
safety brake, replacement of the cable, the drive shaft uni- 
versal joints and shearpin, and the winch. 

b. Data. 

Drive shaft : 
Make_______________---____-__-__--___________-________- Blood Brothers 
Model__________________-_____---________-___--___________________ 4080 
Universal joints--____--_ ____ _ _____ ___________________ cross and trunnion 

Winch : 
Cable size_____-________________---____-______--__-____ Ha inch x 150 feet 
Capacity______________________________________-___________ 7,500 pounds 
Make_______-__-_______________________________________-_-___-- Braden 
Model______________________________________-_-________----___--- LU4 
Weight____---___________-____--____________--______________ 250 pounds 

181. Safety Brake Adjustment 
a. Dimonnect Drive Shaft. 

(1) If the drive shaft is equipped with a collar, remove the lock- 
ing wire from the collar setscrew at rear universal joint, 
loosen the setscrew, and slide the collar forward. 

(2) Remove the locking wire (fig. 153) from the drive shaft 
shearpin (fig. 153) and remove the shearpin. 

(3) Slide the front universal joint yoke (fig. 153) toward the 
rear far enough to clear the wormshaft. 

6. Adjwt Safety Brake. 

(1) 
(2) 

Remove the outer jamnut (fig. 153) from the brake band end. 

Insert a long punch through the shearpin hole in the worm- 



Figure 152. Winch-top view. 

noticeable drag is felt when the wormshaft is rotated in one 
direction. 

(3) Hold the inner jamnut and install the 1/-20NF outer jamnut. 
Tighten the outer nut to hold the adjustment. 

c. C’onwct Drive Shaft. 

(1) 

(2) 

Remove the punch from the shearpin hole in the wormshaft 
and position the universal joint front yoke on the wormshaft, 
alining the shearpin holes. Install the shearpin and secure 
with locking wire (fig. 153). 

If the drive shaft is equipped with a collar, position the col- 
lar to provide y&inch clearance between the collar and the 



front end of the drive shaft rear universal joint yoke, tighten 
the collar setscrew, and secure with locking wire. 

182. Drive Shaft Shearpin 
a. General. Since breakage of the shearpin usually occurs as a result 

of overloading the winch, it is important that the winch load be les- 
sened before attempting to move or support it after replacing the 
shearpin. 

Caution: Support the load. or make certain that the safety brake 
is properly adjusted (par. 1816) to hold the winch load while replacing 
the shearpin. 

b. Rephemmt. 

(1) 

(2) 

If the pieces of the broken shearpin cannot be removed 
cleanly from the universal joint yoke and the wormshaft. dis- 
connect the yoke (par. Ma) and remove the pieces. 
Position the universal joint yoke on the winch wormshaft 
and connect the drive shaft (par. MC). 

183. Drive Shaft and Universal Joints 

a. Removal. 

(1) 

(2) 

(3) 

(4) 

(5) 

If the drive shaft (fig. 154) is equipped with a collar, remove 
the locking wire from the collar setscrew, loosen the setscrew, 
and slide the collar forward. 
Remove the locking wire from the shearpin (fig. 153) and 
remove the shearpin. Push the shaft and assembled parts to 
the rear, and remove the front universal joint yoke (fig. 153) 
from the wormshaft. 
Remove the 10 bolts and lockwashers that secure the winch 
brackets to the frame side rails and front bumpers, and raise 
the left side of the winch sufficiently to permit removal of the 
drive shaft. 
Pull the shaft forward to disengage the splined end of the 
shaft from the front yoke of the rear universal joint, and 
remove the shaft. Remove the collar (if so equipped) as the 
shaft is removed. 
Remove the locking wire from the setscrew in the rear uni- 
versal joint yoke, loosen the setscrew, and remove the uni-. 
versa1 joint from the power-take-off. Remove the woodruff 
key from the power-take-off shaft. Remove the front uni- 
versal joint from the drive shaft in the same manner. 

b. In8pectim 

(1) Clean all parts. 
(2) Inspect the drive shaft for distortion, cracks, and damaged 



(3) 

(4) 

(5) 

(6) 

Figure 154. Winch drive ahaft and univereal f&A.% 

Inspect both universal joints for wear, binding, and damaged 
splines (front yoke of rear joint). 

Note. The front yoke should slide freely on the shaft to insure the 
safety feature of the shear pin. 

Inspect the power-takeoff drive shaft and the switch worm- 

shaft for corrosion damage and burs. Remove minor 

scratches or burs with crocus cloth. 
Inspect the collar and all setscrews for cracks and damaged 

threads. 
Replace parts that are unfit for further service. 

c. I?2...allutim. 

(1) 

(2) 

(3) 

Install a No. 817 or 127 woodruff key in the keyway at the 
front end of the drive shaft. Install the rear yoke of the 
front universal joint on the shaft, alining the keyway in the 
yoke with the key. Install the setscrew, tighten, and secure 
with locking wire (fig. 153). 
Install the rear universal joint on the power-takeoff drive 
shaft in the manner described in c( 1) above. 
Apply a light coating of automotive and artillery grease to 
the splines of the drive shaft. With the winch raised as in 
a(3) above, insert the splined end of the shaft through the 
opening in the frame reinforcement from the front. Install 
the collar on the shaft (if so equipped), and insert the shaft 
in the front yoke of the rear universal joint, alining the 
journals of both universal joints. Push the shaft and as- 
sembled parts toward the rear. 



(5) 

(6) 

Install the six $&inch lockwashers and 4/s-20NF x 13/s bolts 
for the winch frame brackets and four +4s-inch lockwashers 
and .+$.-20NF x 1 bolts for the bumper brackets. Tighten 
the bolts evenly. 
If the drive shaft is equipped with a collar, position the collar 
to provide ys-inch clearance between the collar and the front 
end of the universal joint yoke, tighten the collar setscrew, 
and secure with locking wire. 

184. Winch Cable 
a. RemovaL Place the winch clutch shifter handle in the DISEN- 

GAGED position (fig. 27) and unwind all the cable from the drum. 
Remove the setscrew that secures the cable to the drum and remove the, 
cable. 

6. Inspection. Inspect the wire rope for broken strands and rust 
or corrosion. Inspect the chain for damaged links or hook. Inspect 
the thimble and two clamps for wear or damage. Replace parts that 
are unfit for further service. 

c. ZmtaUatim. 
(1) Install the thimble on the chain, thread the wire rope through 

the chain link, and fit it on the thimble. Secure the rope with 
the two clamps and tighten the clamp nuts. 

(2) Clean the winch drum and apply a film of engine oil to the 
drum surface. Install the rope on the drum by passing it 
under the winch and around the drum at the rear, so the cable 
will wind correctly. Attach the end of the wire rope to the 
drum with the setscrew. Wind the rope under power (par. 
5%)) applying engine oil to the rope as it winds on the drum. 

185. Winch 

a. Removal. 

(1) Disconnect the winch drive shaft (par. &a). 
(2) Remove the four bolts and lockwashers that secure the winch 

to bumper brackets (fig. 152) and to the front bumpers. 
(3) Remove the six bolts and lockwashers that secure the winch 

to frame brackets to the frame side rails, and remove the 
winch. 

(4) Remove the two bolts and lo&washers that secure each 
bumper bracket, and remove the brackets. Remove the four 
nuts and lockwashers that secure each frame bracket and re- 
move the brackets. 

b. Znsta8ation. 

(1) Install the two frame brackets on the studs in the winch. In- 



(2) 

(3) 

(4) 

(5) 
(6) 

Install the two bumper brackets on the front of the winch 

and install two y&inch lockwashers and 5/-11NC x U/2 bolts 
for each bracket. Tighten the bolts. 
Position the winch on the frame side rails with the bolt holes 
in the frame brackets alined with those in the frame. Install 
three $&inch lockwashers and 1/-20NF x 13/s bolts for each 
bracket. Install two ?&inch lockwashers and 1/,-20NF x 1 
bolts for each bumper bracket. Tighten all bolts evenly. 
Connect the winch drive shaft front universal joint and in- 

stall the shearpin (par. MC). 
Position the collar (if so equipped) (par. 183c( 6) ) I 

Adjust the winch safety brake (par. 1815). 

Section XV. CLUTCH 

186. Description and Data 

a. Deecriptiun. 

The clutch (fig. 155) consists of the disk and pressure plate, 
clutch release bearing, and release fork which is actuated by 
the clutih pedal. The disk is splined to the transmission 
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shaft and the pressure plate is bolted to the engine flywheel. 
(2) Organizational maintenance of the clutch includes adjust- 

ment of the clutch pedal, replacement of the clutch pan and 
pan plate, and emergency replacement of the release bearing, 
disk, and pressure plate (par. 189). 

b. Data. 

Clutch pedal free travel______________-__________----__--__________-___ 1 in 
Facing : 

Dimensions____ -_-_____ ____________________--_ 10 OD x 6 ID x 0.125 thick 
Material_______--_________---_____________-_____ molded woven asbestos 
Total friction area_____________________--_-__---__----__--- 100.53 sq in 

Make___________________-____-__--_________-______-____---_- Borg and Beck 
~odel_________---__---___-___-__--____-_____~_____-____--______-__-- 11328 
Pilot bearing : 

So_______-____--_________-_---_____-__-__ 0.941 OD x 0.752 ID x 7/8 long 
Type___________--____-____-__________________--__--___----_-__-- Oilite 

Release bearing : 
Mak~___________-________--_--____--__--__--____-__--_____-_____ Aetna 
Model_______________-____--____________-______-___-___-__---_- A-W-4 
Tspe____-______-_____-______---____________ ball thrust (prelubricated) 
Size_________________________---________-__-___________--___-____ 10 in 

Totalspringpressure________________--____---________-_--__-_--__-_ 1,504lb 

187. Clutch Pedal Adjustment 

a. Generd. Correct clutch pedal free travel is 1 inch. Adjustment 
is accomplished by changing the position of the clutch pedal in rela- 
tion to the clutch pedal adjusting collar. Two adjusting bolts (fig. 
156) are provided for this purpose. 

b. Adjwtmmt. 

CLUTCH AND BRAKE PEDAL SHAFT 

“‘i;n ‘:::“,T,N, BOLT (UPPER) 



(1) 

(2) 

(3) 

Loosen the adjusting bolt nuts on the upper and lower ad- 
justing bolts (fig. 156). 
Turn the bolts in or out of the collar to provide l-inch free 
travel of the pedal. Loosen the upper bolt and tighten the 
lower bolt to increase free travel ; loosen the lower bolt and 
tighten the upper bolt to decrease free travel. 
Tighten the nuts on both adjusting bolts after making the 
adjustment. 

188. Clutch Housing Pan and Pan Plate 
(fig. 157) 

a. General. Design changes in the clutch housing pan and pan 
plate provide a change in the pan drain plug and the pan plate seal 
(par. 6). The drain plug in the clutch pan on early vehicles is a pipe 
plug, while the drain plug (fig. 157) for pans on later vehicles is of a 
different type and is provided with a gasket. The clutch pan plate on 
early vehicles has two seals riveted to the plate, while the plate on later 
vehicles has a one-piece seal cemented to the plate. Removal and in- 
stallation procedures are the same for both types of pan and plate. 

?I. Removal. 
(1) Remove the four bolts and lockwashers that secure the pan 

plate to the front side of the clutch housing and remove the 
plate with seal. 

RA PD 196390 

Figure 157. Clutch houdng pan and pan plate (late-type). 



(2) Remove the six bolts and lockwashers that secure the pan 
to the clutch housing, and remove- the pan and pan gasket. 

(3) R8move the drain plug from the pan. If a gasket is pro- 
vided with the plug, remove the plug gasket. 

c. Inspection. 

(1) Clean all par@ including the mating surfaces of the clutch 
housing and housing pan with dry-cleaning solvent or volatile 
mineral spirits. 

(2) Inspect the pan for cracks, damaged flange surfaces, distor- 
tion, or damaged threads. 

(3) Inspect the pan plate for cracks, distortion, or damaged, loose 
or deteriorated seals. Remove damaged seals. 

(4) Replace all parts that are unfit for further service. 
d. InstaZlati4m. 

(1) 

(2) 

(3) 

If the pan plate seal or seals were removed (c (3) above) in- 
stall new seal or seals. For the late-type plate, cement the 
seal to the flange side of the plate with synthetic rubber ce- 
ment. For the early-type plate, position the upper seal on 
the flange side of the plate and the lower seal on the opposite 
side. Install the ten 1/ x 1/& split rivets with the rivet heads 
next to the seals. 
Apply a coating of liquid-type gasket cement to both sides of 
the pan gasket and position the gasket on the pan, alining 
the bolt holes. Position the pan and gasket on the clutch 
housing and install the six 5/ls-inch lo&washers and 6/ls-18NC 
x 5/8 bolts. Tighten the bolts evenly. Install the pan drain 
plug gasket (if required) and the drain plug. 
Position the pan plate at the front of the housing with t,he 
upper seal toward the front of the engine and the front por- 
tion of the pan gasket (late-type) down. Install a 3/8-inch 
lo&washer and 3/-!6NC x 5/ bolt in the upper bolt hole at 
each side of the plate and Ks-inch lo&washer and 7+18NC 
bolt for each lower bolt hole. Tighten the four bolts. 

189. Clutch Release Bearing, Pressure Plate, and Disk 
a. Co-OrdinatimL with Orrtnance Ma&ntenance Unjt. Replacement 

of the clutch disk, pressure plate, and release bearing is normally an 
ordnance maintenance operation, but may be performed in an emer- 
gency by the using organization, provided authority is obtained from 
the responsible commander. Replacement parts, tools, and instruc- 
tions may be obtained from the supporting ordnance maintenance 
unit. 

b. Remove Clutch Release Bearing (fig. 155). 
(1) Remove the transmission (par. 1946). 



from the retracting spring screw, and remove the spring 
through the transmission shaft opening in the clutch housing. 

(8) Disengage the release bearing from the fork and remove the 
bearing through the transmission shaft opening. 

(4) Remove the retracting spring screw, if it must be replaced. 

c. Impectkn. Wipe the release bearing with a clean cloth and in- 
spect for wear, roughness in the bearing, and damaged bearing sleeve. 

Caution: Do not clean the bearing with dry-cleaning solvent or 
volatile mineral spirits. 

Inspect the retracting spring for cracks and distortion. Inspect the 
retracting spring screw for damaged threads. Replace parts that are 
unfit for further service. 

d. Imtall Clutch Release Bearing (fig. 155). 

If the retracting spring screw was removed, install the screw 
in the clutch housing. 
Install the release bearing in front of the bearing fork, with 
the larger diameter of the bearing sleeve toward the front 
and the retracting spring hole at the top. 

Note. A new clutch release bearing is prelubricated. 

Attach the retracting spring to the spring screw and to the 
release bearing sleeve. 
Install the transmission (par. 194c). 
Adjust the screw so there is slight tension on the spring when 
the fork is in the released position. 

e. Remova C&&h Pressure Plate am? Disk. 

(1) 
(2) 
(3) 
(4) 

Remove the transmission (par. 1946). 
Remove the clutch housing pan and pan plate (par. 1886). 
Remove the clutch release bearing (b above). 
Loosen the the six bolts that secure the pressure plate to the 
flywheel, rotating the flywheel to gain access to the bolts. Re- 
move the six bolts and lockwashers, and remove the pressure 
plate and the clutch disk. 

f. Cleaning and In.9pectim. 

(1) 

(2) 

Clean the parts thoroughly with dry-cleaning solvent or 
volatile mineral spirits. Clean the pilot bearing (bushing- 
type) in the end of the crankshaft and inspect for wear or 
damage. Clean disk-contacting surfaces and flywheel. If 
the pilot bearing or flywheel is worn or scored, notify ordnance 
maintenance personnel. 
Inspect the disk for worn, glazed, or loose facings, damaged 
hub splines, damaged springs, or distortion. 
Inspect the plate for scored disk-contacting surface, 



FQwe158. AWuCngoZutchparts. 

(4) Inspect the clutch release bearing (c above). 
(5) Replace all parts that are unfit for further service. 

g. Imtall Clutch Pressure Plate and D&k. 

Position the disk and the pressure plate (fig. 155) on the fly- 
wheel. Install the six special bolts and S/8-inch lo&washers. 
Do not tighten the bolts until all are installed and the clutch 
parts are alined ( (2) below). 
Insert the clutch alining tool 41-T-3085 through the pressure 
plate, disk, and into the pilot bearing to aline the parts (fig. 
158). Tighten the six bolts evenly to 15 to 20 pound-feet 
torque, using a torque-indicating wrench. Remove alining 
tool. 
Install the clutch release bearing (d above). 
Install the clutch housing pan and pan plate (par. 188d). 
Install the transmission (par. 1940). 
Adjust clutch pedal (par. 187b), if necessary. 

h. Record Replacemmh Record the clutch replacement on DA 
Form 478. 

4 
Section XVI. TRANSMISSION AND POWER-TAKE-OFF 



(2) 

with a winch, the power-take-off is mounted at the left side 
of the transmission. 
Organizational maintenance operations include replacement 
of the transmission and gear shift lever, the power-take-off 
cover gasket or gaskets, and the filler and drain plugs ; and 
emergency replacement of the transmission top cover and/or 
gasket and the transmission with or without power-take-off. 

b. Data. 

Transmission : 
Capacity : 

Through enghe T%54955 
w/o power-takeoff______---_---_--_____-__-___________________ 9 pt 
W/power-take-off_________-_____--____-___------_---_-__--__ 10% pt 
After Bngine TTz#X3955 
W/power-take-off_______-_--_-_______---__-____________________ 7 pt 
W/o power-take-off________-__-________________________________ 6 pt 

Make________________--_----__---____-___-____-___________ New Process 
Model___________________________________________________________ 889M) 
Power-take-off: 

Uear speed__-____-__________--__-- 395 rpm at 1,000 rpm engine speed 
speeds : 

Forward________-____-_------_--___---____________-______________ 4 
Reverse______________-____-____----____-__-____--____---__----_- 1 
Ratios : 

First-__-_-_-_____------_______----___--_-______________ 6.4O:l 
Second ____________________--_-__--__-_---------_-----_ 3.OQ:l 
Third _________ ______-___ ________________________--_____ 1.69 : 1 
Fourth ____________________________-____________________ 1.00 : 1 
Reverse____-___--______________________________________ 7.61:1 

Type_-__----_--_-____--_---_-____--_____----_ helical gear synchro-shift 

191. Gear Shift Hand lever 

a. Rermovd. Remove the nut, lockwasher, and bolt that clamps the 
gear shift hand lever to the gear shift lower lever and remove the 
hand lever. 

b. Imtallation. Position the hand lever on the lower lever and 
install the 7/le-20NF x 2 bolt, 7/,,-inch lo&washer, and 7/&20NF nut. 
Tighten the nut. 

192. Power-Take-Off Cover Gasket 

a. Generai. The transmission is provided with one or two power- 



HAND BRAKE LEVER 

CLUTCH 

Figure 159. Tramm&sMht uide. 

(1) 

w 

(3) 

(4) 

(5) 

Remove the drain plug (S, fig. 36) from the bottom of the 
transmission case and drain the lubricant into a clean con- 
tainer. Install the drain plug and tighten. 
Remove the six cap screws and lo&washers that secure the 
cover to the transmission case (fig. 159) and remove the 
cover and cover gasket. Discard the gasket. 
Clean the gasket surfaces of the case and the cover thor- 

oughly. 
Apply liquid-type gasket cement to both sides of a new gasket 
and position the gasket on the cover. Position the cover and 
gasket on the case, alining the screw holes. Install the six 
s/s-inch lockwashers and %I-16NC x s/4 cap screws. Tighten 
the screws evenly. 
Fill the transmission to the proper level with the correct 



193. Transmission Case Top Cover and/or Gasket 

a. Coor~?i~tim with O?vdmnce M&me Unit. Replacement 
of the transmission case top cover and/or cover gasket is normally an 
ordnance maintenance operation, but may be performed in an emer- 
gency by the using organization, provided authority for performing 
such replacement is obtained from the responsible commander. A 
replacement cover may be obtained from the supporting ordnance 
maintenance unit. 

b. Remmd. 

(1) 
(2) 

(3) 

(4) 

Remove the transmission access cover (par. 121g). 
Disengage the battery-to-starter cable from the cable clip 
(fig. 160). 
Clean the top cover and remove the six ~bolts and lockwashers 
that secure the cover to the transmission case. Remove the 
cable clip from the right front corner and remove the cover 
(fig. 161). Remove and discard the cover gasket. 
Clean the gasket surfaces of the transmission case and cover 
thoroughly, exercising care to prevent any dirt or other for- 
eign matter from entering the case. 

G. 15.lata.llation. 

(1) Apply a coating of liquid-type gasket cement to both sides 
of a new cover gasket and position the gasket on the trans- 
mission case. 

(2) Install the cover carefully, engaging the rear shifter fork in 



- 

(3) 

it; 

Fipwe 161. Trd8ion top cuvtw remmed. 

the transmission sliding gear, the reverse shifter fork with 
reverse shifter shaft, and the front shifter fork in the sliding 
clutch (fig. 161). 
Install a s/8-&h lockwasher and s/,l6NC x 17/s bolt for the 
left front bolt opening (fig. 160) and a s/-inch lo&washer 
and s/,lSNC x 7/8 bolt for each of the other five openings, 
attaching the cable clip at the right front corner. Tighten 
the bolts evenly. 
Engage the battery-to-starter cable in the cable clip. 
Install the transmission access cover (par. 122f). 

d. Recmi? Repibemmt. Record the replacement on DA Form 478. 

194. Transmission 

(fig* 159) 
a. cOOrahdOll, wi'th Orahamt3 M&t mamce U&t. Replacement 

of the transmission is normally an ordnance maintenance operation, 
but may be performed by the using organization, provided authority 
for performing such replacement is obtained from the responsible 
commander. A replacement transmission may be obtained from the 
supporting ordnance maintenance unit. 

b. Remmt.2. Removal operations described below are for a trans- 
mission with power-takeoff. When replacing transmission without 



(2) 

(3) 

(4) 

(5) 

(6) 

Remove the three screws and lockwashers that secure the 
handbrake and transfer lever bracket to the right side of the 
transmission case. 
Disengage the battery-to-starter cable from the clip on the 
transmission t,op cover (fig. 160). 
Remove the four nuts, lockwashers, and bolts that secure the 
intermediate propeller shaft to the companion flange on the 
transmission (fig. 160). Secure the shaft to keep it off the 
floor. 
Remove the four bolts and lockwashers that secure the trans- 
mission to the clutch housing. Using jacks or a dolly move 
the transmission straight back to disengage the main shaft 
from the clutch housing and the splined yoke of the winch 
drive shaft from the drive shaft. Lower the transmission 
and remove it. 
If the transmission is to be replaced, remove the winch drive 
shaft rear universal joint from the power-takeoff drive shaft 
(par. 183a. (4) ) . 

c. Installation. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Clean the machined surfaces of the transmission and the 
clutch housing thoroughly. 
Install the winch drive shaft rear universal joint on the 
power-takeoff drive shaft (par. 183~( 1) and (2) ) . 
Using jacks or a dolly, position the transmission and move it 
forward to engage the transmission shaft in the clutch; at 
the same time, guide the winch drive shaft into the front yoke 
of the rear universal joint on the power-takeoff drive shaft, 
alining the universal joint journals. Do not attempt to force 
the transmission into the clutch by hammering or other ex- 
treme methods. 
Install the four SC-inch lockwashers and se--12NC x 1% 
bolts. Tighten the bolts evenly. Remove the jacks or dolly. 
Connect the intermediate propeller shaft to the transmission 
companion flange and install the four 7/,,-20NF x 11/4 bolts, 
Tie-inch lockwashers, and 7/,,-20NF nuts. Tighten the nuts 
evenly. 
Engage the battery-to-starter cable in the clip on the trans- 



Section XVII. TRANSFER 

195. Description and Data 

a. De.80riptio-n. 

(1) 

(2) 

The transfer (Gg. 162) is of the two-range type and provides 
a means of transferring engine power to the front and rear 
axles. The handbrake band and drum are mounted at the 
rear of the transfer. The speedometer drive pinion is ac- 
tuated by the transfer driven shaft. 
Organizational maintenance operations include adjustment 
of the transfer control linkage, replacement of the speedom- 
eter drive pinion, air vent, and emergency replacement of 
the transfer. The vent is serviced in the same manner as the 
vent for the front axle (par. 207a). 

b. Data. 

Capacity_______-__-___________________--______-_-_-_________-___-___-_ 6 pt 
Make___-__-___----__-_-__________-____--____________________ New Process. 
Model_________________---__--________-------________________________ 88846 
Ratio : 

High range________-____________________________________________ l.OQ:l 
Low range____-______________-__________________________________ l.QtI:l 

196. Transfer Control linkage Adjustment 
Note. The key lettera noted in parentheses are in figure 162 except where 

otherwise indicated. 

a. General. The transfer control shifter lever rod and declutch 
shifter lever rod must be properly adjusted to prevent disengagement 
of the clutch gears. 

b. %h4?& optWt&?n of Softer N&aft& 

(1) 

(2) 

(3) 

Remove the two cotter pins- that secure the declutch shifter 
lever rod (U) and control shifter lever rod (T) to the shifter 
shafts (R) and (S) and disengage the rods from the shafts. 
Jack up one rear wheel from the floor far enough to permit 
the wheel to be rotated. Hock the other wheels and release 
the handbrake. 
While an assistant rotates the rear wheel, move the shifter 
shafts “in” and “out” by hand. Make certain that the poppet 
ball for each shaft engages in the detent slots as the shifts 
are accomplished. 

c. Adjuat Con&r02 Shifter Lever Rod. 

(1) 

(2) 

Push the shifter shaft (R) in until the poppet ball engages 
in the slot, indicating that the transfer is in high range. 
Move the transfer shift control lever (Q, Cg. 12) forward 





cover. While an assistant holds the lever in this position, 
check the alinement of the control shifter lever rod (T) with 
the hole in the shifter shaft (R) . If adjustment of the rod 
is necessary, loosen the nut (H) on the front end of the rod 
and turn rod in turns of 360-degrees IN or OUT until proper 
alinement is obtained. Insert end of rod through shifter 
shaft (offset of rod down) and install a s/3e x lys cotter pin. 
Tighten nut (H) at the front end of rod. 

(3) Move the shifter lever to the rear until the poppet ball en- 
gages in the slot, indicating that the transfer is in low range. 

d. Adjut Dechtoh Lever Rod (fig. 162). 

(1) 

(2) 

(3) 

Push the shifter shaft (S) in until the poppet ball engages 
in the slot, indicating that the front axle is engaged. 
With the transfer shift control lever (Q, fig. 12) in the low 
range position as described in c( 3) above, move the transfer 
declutch control lever (R, fig. 12) forward until approxi- 
mately +$-inch clearance exists between the bosses of both 
levers. -While an assistant holds the lever in this position, 
check the alinement of the declutch shifter lever rod (U) 
with the hole in the shifter shaft (S) . If adjustment of the 
rod is necessary, loosen the nut on the front end of the rod 
and turn rod in turns of 360° “in” or “out” until proper aline- 
ment is obtained. Insert end of rod through shifter shaft 
(offset of rod down) and install ss x lqs cotter pin. 
Tighten nut (H) at front end of rod. 

Note. Do not change the position of the &clutch shifter lever rod 
to establish the correct clearanc6, as this lever has been positioned 
properly if instructions in c above were followed. 

Remove the jack and blocking. 

197. Speedometer Drive Pinion and Oil Seal 
a. Removal (fig. 162). 

(1) Disconnect the speedometer shaft (N) from the pinion re- 
taining nut (Q) . 

(2) Unscrew the pinion retaining nut from the bearing retainer. 
Remove the nut and drive pinion. 

(3) Remove the pinion and the pinion oil seal from the retaining 
nut. Discard the oil seal. 

b. Zn&z.%tion (fig. 162). 

(1) 

(2) 

Position speedometer drive pinion in the bearing retainer, 
making certain that the pilot at the lower end of the pinion 
engages in the hole of the retainer boss. 
Place speedometer drive pinion oil seal in the drive pinion 
retaining nut (Q) and install the nut in the bearing retainer. 
Tighten the nut. 



(3) Connect the speedometer shaft (N) engaging the shaft core 
with the drive pinion, and screw the shaft nut to the pinion 
retaining nut. 

198. Transfer 
Note. The key letters noted in parentheses are in figure 162, except where 

otherwise indicated. 

a. Coordination with Ordnance Maintemzmce Unit. Replacement of 
the transfer is normally an ordnance maintenance operation, but may 
be performed in an emergency by the using organization, provided 

authority for such replacement is obtained from the responsible com- 

mander. A replacement transfer may be obtained from the support- 
ing ordnance maintenance unit. 

b. Remove Transfer. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Working from underside of the vehicle, disconnect the pro- 
peller shafts from the two output shaft companion flanges 
(L) and the input shaft companion flange (B) by removing 
the four nuts, lockwashers, and bolts that secure each pro- 
peller shaft yoke. Secure the propeller shafts to the frame 
to keep them off the floor. 

Disconnect the transfer control shifter lever rod (T) and 
declutch shifter lever rod (U) at the transfer by removing 
the cotter pin that secures each rod to shifter shafts (R and 
S) and disengage the rods. 

Disconnect the speedometer shaft (N) from the pinion re- 
taining nut (Q) . 
Remove the cotter pin and clevis pin that secures the hand- 
brake control rod to the cam levers (fig. 163). 

Remove the nuts, lockwashers, and plain washers from the 
four transfer mounting bolts (fig. 164). 

Support the transfer with jacks or a dolly and remove the 
eight nuts, lockwashers, and bolts that secure the rear cross 
member (fig. 164) to the gussets on the frame side rails. 
Remove the rear cross member. 

Caution: Exercise extreme care when removing the trans- 

fer, to support it adequately and prevent it from dropping 

and causing damage to the transfer or serious injury to 

personnel. 

Remove the four transfer mounting bolts (fig. 163). Move 

the transfer to the rear to clear the front cross member, lower 
the transfer, and remove it from underneath the vehicle. 



(1) Remove the locking wire from the two mounting bracket 
bolts (M, fig. 162) for each mounting bracket. 

(2) Remove the two bolts and lockwashers from each bracket, 
and remove the two brackets. 

(3) Remove the speedometer drive pinion (par. 19’7a). 
d. Inspection. Inspect the mounting brackets and mounting parts 

for cracks and distortion. Inspect the mounting bolts for damaged 
threads. Check the insulator spacers for damage or distortion, and 
the insulators for damage or deterioration. Replace parts that are 
unfit for further service. 

e. ZmtaJl Mounting Brackets and Speedometer Drive Pi&n. 
(1) Install the speedometer drive pinion (par. 1975). 
(2) Position the mounting brackets on the transfer. 

Note. The left (large) bracket and right (small) bracket are in- 
stalled in the same manner, but are not interchangeable.’ 

Install a ?&inch lockwasher on each mounting bracket bolt 
(M, fig. 162) and install the two bolts for each bracket. 
Tighten the bolts and secure with locking wires. 

f. In&all Transfer. 
(1) Install the eight insulators in the mounting brackets with the 

larger diameters of the insulators toward the brackets, and 
install an insulator spacer from the upper side through each 
pair of insulators (fig. 163). 

Figure 165. Tranufer--rear view. 



(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 
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Figure 164. Transfer-bottom view. 

Position the transfer on the front cross member. Support the 

transfer in this position with jacks or blocking. 

Position the rear cross member under the frame side rail 

gussets, alining the bolt holes in the cross member with those 

in the gussets and mounting bolt spacers. Install the eight 

7/,,--20NF x 1 bolts from the upper side, ‘i/is-inch lockwashers, 

and 7/le-20NF nuts to secure the cross member (figs. 163 and 

164). Tighten the nuts. 

Install a 7/,s-20NF x 3vs transfer mounting bolt through 
each of the four spacers (fig. 162). Install a is/3s-inch plain 

washer, 7/is-inch lockwasher, and 7/,,-20NF nut on each bolt. 

Tighten the nuts evenly. 

Remove the jacks or blocking that were used to support the 
transfer. 

Attach the handbrake control rod to the two cam levers with 

the clevis pin and 5/3s x 1 cotter pin. 
Connect the speedometer shaft (N) to the pinion retaining 

nut (Q). 
Aline each propeller shaft with its respective companion 
flange and install the four 7/,,-20NF x 14/s bolts, 7/,,-inch 
lockwashers, and r/,s-2ONF nuts for each shaft. Tighten the 
nuts to 40-50 pound-feet torque. 
Adjust the transfer control linkage (par. 196). 

(10) Adjust handbrake (par. 219) - 
g. Record Rephcement. Record the transfer replacement on DA 

Form 478. 
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Section XVIII. PROPELLER SHAFTS 

199. Description and Data 
a. Description. 

(1) 

(2) 

(3) 

The intermediate propeller shaft (C, fig. 162) transmits 
power from the transmission to the transfer. The front pro- 

peller shaft (J, fig. 162) and rear propeller shaft (fig. 163) 
divert power from the transfer to the front and rear axles, 
respectively. 

Complete interchangeability is provided on the roller bear- 
ings, bearing oil seals, bearing oil seal retainers, and snap 
rings for all universal joints; however, the journals and 
yokes of the intermediate propeller shaft are of greater width 
than those provided for the other two propeller shafts. 

Organizational maintenance operations include replacement 
of the propeller shafts and the universal joints or related 
parts. When replacing the rear propeller shaft, be sure to 
install the correct shaft for the vehicle involved, refer to b 
below for the correct length. 

6. Data. 

Length : 
Front (all models) __________________________------__-__-_--___ 351h in. 
Intermediate (all models)_--_______--____-__-___________-_-__-__ 10 in. 
Rear : 

Cargo truck M37 or command truck M42_____________-_______ 31% in. 
Ambulance truck M43 or. telephone maintenance truck V-41___ 45% in. 

Make___ ____ _ ___- -. ______- _________ __ _____ ___--Universal Products Company 
Model : 

Front (all models)-______---_______--__--______---____________ 5X&56 
Intermediate (all models) __--________________--_________-_____ 5360-120 
Rear (M37 and Mu)_____----________--________-__--_-________ 5160-57 
Rear (M43and M41)_______________________----____------_-____ 5160-58 

Universal joints : 
Bearings-_-_-----_--_--------___________________-_____-_ cageless roller 
Type----__------_______-___-_______--_________-__-_- journal and roller 

200. Propeller Shaft 
a. Removal. Procedure is the same for all propeller shafts. Re- 

move the four nuts, lockwashers, and bolts that secure each universal 
joint flange yoke to the companion flanges on the transfer, transmis- 
sion, or differential and remove the shaft. 

b. In8tallathn. 

Note. When installing the propeller shafts, be sure to install the front and 
rear shafts with the splined yoke toward the transmission (flg. 162). 

Place the shaft in position at the companion flanges, alining the bolt 
holes. Install the four 7/16-20NF x 11/S bolts (front or rear shaft) or 



‘se-20NF x 1% bolts (intermediate shaft), x,-inch lockwashers, and 
7/,,-20NF nuts for each flange yoke. Tighten the nuts to 40-50 pound- 

feet torque. 

201, Propeller Shaft 
(fig. 165) 

a. Disassmb;Ze Propeller Shafts. Disassembly procedure is the 
same for all propeller shafts. 

(1) Remove the propeller shaft (par. 200~). 
(2) Unscrew the oil seal cap from the splined yoke and remove 

the oil seal and two oil seal washers from the cap. 
(3) Remove the splined yoke from the shaft. 
(4) Remove the lubrication fitting from the splined yoke. 

b. Disa..~emble Univemal Joints. All universal joints are disas- 
sembled in the same manner, with the exception of the lubrication 
fittings for the intermediate propeller shaft journals. 

(1) 

(2) 

(3) 

(4) 

Place the universal j&i in a vise and compress the two bear- 
ings sufficiently to remove the two snap rings (fig. 166). 
Change the position of the joint in the vise and remove the 
other two snap rings. 
Press the four bearings from the universal joint in an arbor 
press, or remove them in the manner shown in figure 167. 
For this method, place the universal joint in a vise with a 
lx-inch heavy-duty socket over one bearing and a y&inch 
socket against the opposite bearing. Tighten the vise to force 
the bearing from the yoke, being careful not to damage either 
oil seal retainer as the bearing is removed. Remove the other 
three bearings in the same manner. Separate the two yokes 
and remove the journal. 

Remove the four bearing oil seals from each journal. 

No&e. Do not remove the oil seal retainers unless they are to be 
replaced, as the retainers must be a snug flt on the journal. 

Remove the lubrication fitting from each journal. 
c. zmpeotbn. 

(1) 

(2) 

(3) 

(4) 

(5) 

Clean the parts in dry-cleaning solvent or volatile mineral 
spirits and dry with compressed air. 
Inspect the splined yoke and tube for distortion, cracks, and 
worn or damaged splines or bearing surfaces. 
Inspect the flange yokes for distortion, cracks, and worn or 
damaged bearing surfaces. 
Inspect the journals for damaged or worn bearing surfaces, 
damaged oil seal retainers, and distortion. 
Replace parts that are unfit for further service. The uni- 
versal joint repair kits provide journals with oil seals and 
retainers installed, journal bearings, and bearing snap rings. 
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Figwe 166. Remdtg bearing enap riwge. 



For the front or rear propeller shaft, install a Y,NPT, 674/z” 
lubrication fitting in each journal, tighten the fittings so they 

are properly positioned for grease gun connections. For the 

intermediate propeller shaft journals, install a 4/sNPT lubri- 

cation fitting. 

Prepare new bearing oil seals by soaking them in light en- 
gine oil for 10 minutes. If the four oil seal retainers were 
removed from the.journa.1 (b (3) above), install new retainers. 
Install a new oil seal in,each retainer. 

Note. Replace the oil seals whenever the universal joint is dis- 
assembled. 

Position the journal in the splined yoke or tube, so the lubri- 
cation fitting is toward the splined yoke or tube (front or rear 

propeller shaft). Install a bearing at each side of the yoke, 

over the journal, pressing the bearings into position with an 

arbor press or between the jaws of a vice. Force the bearings 

in, until the bearing oil seals are compressed and install a 

new snap ring for each bearing, making certain that the 

rings are fully seated. 

e. Assedh? Props&r Shaft. 
(1) 
(2) 

(3) 

(4) 

(5) 

Install a $$NPT lubrication fitting in the splined yoke. 

Place an oil seal washer on each side of the oil seal and install 
the parts in the cap. Position the cap on the shaft. 

Install the shaft in the yoke, matching the blind splines. 
Screw the cap to the splined yoke. 
Lubricate all fittings with outomotive and artillery lubri- 
cating grease. Make certain that grease is reaching all the 
journal bearings and the splines. 
Install the propeller shaft (par. 2006). 

Section XIX. FRONT AXLE 

202. Description and Data 
a. Deiwriptirm. 

(1) The front axle is of the full-floating hypoid-type. The com- 
plete unit includes the housing, differential with carrier, 

steering knuckles, universal drives, tie rod, hubs, and service 

brakes. 
(2) Organizational maintenance operations include front wheel 

alinement toe-in, replacement of filler and drain plugs, air 



b. Data. 

Alinement : 
Camber angle (tied)____________------_____--_--------_-__ 1%” to 1%” 
Caster angle (flxed) : 

No-load_______________________________________,____________ O”tol” 
Normalload__________-________--_--------__--____--_____-_ 1” to2” 

Pivot angle (~xed)_____________________--__________-_________-______ 8” 
Toe-in (adjustable)________---__------------------__________- 0 to vs in. 

Capacity_________-___________-____-___-__------_------_--__-__------___6pt 
Make_______________________________________________________________ Dodge 
Ratio___----_______--______________________--__--------------------_ 5.83:1 
Tie rod ___________ ___ ______ ____________________---_-------__ ball and socket 
Type_______________________----------__--_-__------ full floating (hypoid) 
Universal drive : 

Make___--________________________________________---___-- New Process 
Model__________________-------------__------_-____--_--_-----_- Tracta 
Turning angle (inside wheel)______------__-__-_-_--_--___--_-- 28” to 29” 

203. Front Wheel Alinement 

a. General. Front wheel alinement affects steering of the vehicle 
from a standpoint of control, ease of steering, and safety and is an 
important factor in the life of tires. The items affecting front wheel 
alinement are caster, camber, pivot angle, and toe-in. Caster, camber, 
and pivot angle are built into the front axle housing and cannot be 
adjusted. Toe-in adjustment is described in d below. Caster may 
be affected by shifting of the front springs on the axle, damaged 
springs, or distortion of the frame. Camber may be affected by loose 
hub bearings or steering knuckle flange bearings, bent steering 
knuckles, or a damaged axle housing. 

b. Check Camber, Caster, ad Pizcot Angle. 

(1) 

(2) 

(3) 

(4) 

(5) 

Check -both front springs for sagged or broken leaves and 
loose spring clip U-bolts. Make certain that the springs are 
positioned properly on the axle. Tighten spring clip U-bolt 

nuts or replace springs, as required. 
Check hub bearings for looseness. Adjust or replace the 
bearings, if necessary (par. 226). 
Check the flange bearings for looseness. If looseness’ is evii 
dent, notify ordnance maintenance personnel. 
Check wheel and tire runout. If runout exceeds three- 
eighths of an inch replace the wheel (par. 227). 
Inflate all tires to 40 psi. Tread on both front tires should 
be approximately the same. Replace badly worn tires (par. 
229). 

(6) If correction of camber, caster, and pivot angle, requires 
alining equipment, notify ordnance maintenance personnel. 

c. CIze& Toe-In (fig. 168). Since incorrect toe-in may be caused 



these items are in good condition and correctly installed before check- 
ing toe-in. 

i:; 

(3) 

(4) 

(7) 

(8) 

Inflate tires to 40 psi. 
Check for correct wheel bearing adjustment (par. 226). 
Position the vehicle on a smooth level floor with the wheels 
in a straightahead position. 
Place the toe-in wheel alinement gage between the wheels at 
the rear of the axle and as near hug height as possible, with 
the ends of the gage bearing against the tire side walls and at 
equal distances from the floor. 
Set the gage at zero. 
Roll the vehicle straight back far enough to bring the gage 
toward the front the same distance from the floor as it was at 
the rear. 
Observe the gage pointer. The reading should be 0 to --l/s 
inch. 
If the gage indicates other than that specified in (7) above, 
adjust the toe-in (d below). 

d. Adjust Toe-Zn. If toe-in is more than one-eighth of an inch or 
if the wheels toe out one-eighth of an inch or more, adjust both tie 
rod ends an equal amount. Otherwise, the adjustment may be made at 
the left tie rod end. 

(1) 

(2) 

Detach the left tie rod end or both tie rod ends, if necessary, 
from the steering knuckle flange or flanges (par 204~). 
Loosen the nut on the clamp bolt in the left tie rod end (fig. 
170) or both ends, as required. Turn the end or ends counter- 
clockwise to increase toe-in, or clockwise to decrease toe-in. 
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Figure 168. Meaaurigtg front wheel toe-in. 



(3) 

(4) 

(5) 

Attach the tie rod end or ends to the steering knuckle flange 
and again measure the toe-in (c(4) through (7) above). 
Adjust the ends ( (1) and (2) above) until toe-in is from O-1/, 
inch. 
When the adjustment has been completed, tighten the nuts 
on the tie rod end clamp bolts, install the slotted stud nuts on 
the ball studs, tighten to 130 to 150 pound-feet torque, and 
install the l/s x 15/s cotter pins. 

204. Tie Rod and Tie Rod Ends 

(figs. 169 and 170). 

a. R~s-ww.?. 
(1) Remove the cotter pin from each tie rod end ball stud. 

Loosen but do not remove the stud nuts. 
(2) Insert a pry bar between the left tie rod end and the steer- 

ing knuckle flange. Apply pressure on the pry bar and 
strike the flange with a medium hammer to free the ball stud 
from the flange. Loosen the right tie rod end in the same 
manner. 

(3) Remove the two stud nuts and remove the tie rod. 

6. Disassemb Zy. 
(1) Remove the dust seal spring, the dust seal, and two seal re- 

tainers from each rod end ball stud (fig. 1’70) a Discard the 
seals. 
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/ 

LUBRICATlOtd FITTING 

LOCK WASHER 
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Figure 170. Tie rooT-emploded view. 

Remove the nut, lockwasher, and clamp bolt from each tie 
rod end and unscrew the ends from the tie rod. 
Remove the lubrication fitting from each tie rod end. 
Turning radius is governed by stop screws which are ad- 
justed, then tack-welded to the steering knuckle arms. If 
inspection reveals the screws to be loose or missing, notify 
ordnance maintenance personnel. 

G. Inspection. 
(1) Clean the tie rod and two tie rod ends in dry-cleaning sol- 

vent or volatile mineral spirits and dry with compressed air. 
(2) Inspect the tie rod for distortion or damaged threads. 
(3) Inspect both tie rod ends for cracks, damaged threads, distor- 

tion, or restricted lubricant opening. Rotate the end on the 
ball stud and check for freedom of operation or excessive 

looseness. Inspect the stud nuts for cracked or damaged 

threads. 



(4) Replace all parts that are unfit for further service. Dust 
seal parts and left and right tie rod ends are provided in 
kits. 

d. Assembly. 

(1) Install a 1/,NPT male lubrication fitting in each tie rod end 
(fig. 170). 

(2) Screw the tie rod ends on the tie rod, installing the right end 
at the offset end of the rod. Turn the two ends an equal 
amount on the rod until the distance from center to center of 
the ball studs is 485s inches and the lubrication fittings in 
both ends are toward the rear. 

(3) Install the 7/1e-20NF x 17/8 clamp boIt in each tie rod end 
from the front) and install a ‘I/,,-inch lockwasher and a 
7/,,-20NF nut on each bolt. Do not tighten the nuts at 
this time. 

(4) Install the dust seal and related parts on each ball stud. 
Place a seal retainer on each side of the dust seal, install the 
parts on the ball stud, and install the dust seal spring with 
the larger diameter down. 

(5) Insert the ball studs up through the openings in the flanges. 
Install the two stud nuts but do not tighten. 

(6) Lubricate both tie rod ends with automotive and artillery 
lubricating grease. 

(7) Measure the toe-in (par. 203~) and adjust if necessary (par. 
203~9. Tighten the nuts on both tie rod end clamp bolts 
securely, and tighten the two stud nuts to 130-150 pound- 
feet torque. Install a ‘l/ x 15/s cotter pin in each stud. 

205. Steering Knuckle and Universal Drive Removal 

a. GerwraL Both steering knuckles and universal drives are re- 
moved in the same manner. 

b. Remove Wheel and Tire (par. 22’7). Jack up the wheel and 
remove the five wheel stud nuts (the nuts for the left wheel have left 
hand threads). Remove the wheel and tire. 

c. Remove Drive Flange. 
(1) Mark adjacent points of the drive flange and hub with a 

center punch. 

Note. This is important, as the flange must be installed in the same 
position on the hub to prevent peeling of the studs. 

(2) Remove the six nuts and lo&washers from the flange studs. 
Remove the two puller screws from the flange. 

(3) Remove the nuts from the two puller screws. Install the 
screws and tighten evenly to force the flange from the hub. 
Remove the flange and the flange gasket. Discard the gasket. 
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Figure 171. Removing drive fange. 



d. Remove Hub and Drum. 

(1) Remove the hub bearing outer adjusting nut, using the 
wrench 41-W,1991-17 (fig. 189). 

(2) Remove the adjusting nut lock, using diagonal-cutting 
pliers (fig. 172). 

(3) Remove the hub bearing inner adjusting nut, using the wrench 
41-W-1991-17 (fig. 189). 

(4) Pull the hub and brake drum part way off the steering 
knuckle to free the outer bearing cone, remove .the cone, 
the hub, and brake drum (fig. 1’73). 

e. Remove Brake Szlpport, Steering Knuckle, and UniversaZ Drive. 

(1) 

(2) 

(3) 

Remove the bolt and gasket that secure the brake cylinder 
inlet connection to the wheel cylinder, and remove the flexible 
line and attached connector from the wheel cylinder (fig. 
181). 
Remove the five bolts and lo&washers that secure the brake 
support and steering knuckle to the steering knuckle flange. 
Remove the brake support (fig. 173). 
If the steering knuckle cannot be removed by pulling it from 
the flange, temporarily install the wheel bearing adjusting 
nuts on the knuckle and strike the nuts with a plastic hammer 
to free the steering knuckle (fig. 174). Remove the. knuckle, 
outer shaft, and female portion of the universal joint. Sepa- 
rate the parts. 

BRAKE SUPPORl 

OUTER ADJUSTING NUT’ 
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Figure 1%. Checking miversal drive parts for wear. 

(4) Remove the male portion of the universal joint and the inner 
shaft (fig. 175). Separate the parts. 

f. Cleaning aruJ Inqection. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Inspect the lubricant in the steering knuckle flange for evi- 
dence of differential lubricant. Differential lubricant in the 
flange indicates leakage past the drive shaft oil seal. Notify 
ordnance maintenance personnel. 
Clean the parts in dry-cleaning solvent or volatile mineral 
spirits and clean the inside of the bearing flange. 
Inspect the splined surfaces of the inner and outer shafts 
for cracks, abrasions, or chipping. Check the shafts for dis- 
tortion or damaged bearing surfaces. 
Inspect the universal joint parts for cracks, chipping, or 

scoring. 
Assemble the shafts and universal joint and check for clear- 
ance between par& as shown in figure 176. If clearance at 
any of the checking points exceeds 0.007 inch, replace the 
shaft assembly. 
Inspect the steering knuckle for damaged threads, distortion, 
or scored or damaged bearing surfaces. Replace a damaged 
steering knuckle. 
Inspect the brake support and brake line connection (par. 
220). 
Inspect the hub and bearings (par. 228(z) and the brakedrum 
(par. 220e). 

206. Steering Knuckle and Universal Drive Installation 

a. Install Universal Drive, Steering KnucMe, and Brake Support 



INNER SHAFT 
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FQure 177. Steering knuckle and untveraai drb-ecaploded utew. 

(2) 

(3) 

(4) 

(5) 

Fit the male half of the universal drive joint on the inner 
shaft and insert the shaft into the axle housing, engaging 
the splined end of the shaft in the differential gear. 
Fit the female half of the universal drive joint on the outer 
shaft and insert the shaft through the steering knuckle. 
Engage the female half of the universal drive joint with the 
male half and position the steering knuckle on the knuckle 
flange (flat side up), alining the bolt holes. Tap the steering 
knuckle into place with a plastic hammer. 
Position the brake support over the steering knuckle (fig. 
173), alining the bolt holes in the support with those in the 
knuckle and flange. Install the five 1/-inch lo&washers and 
1/s,-13NC x lyz bolts. Tighten the bolts to 80-85 pound-feet 
torque. 
Clean the contacting surfaces of the brake line inlet connec- 
tion and the wheel cylinder, and position the connection on 
the cylinder. Install the bolt gasket and the bolt. Tighten 
the bolt. 

b. Install Eub and hum (fig. 173). 

(1) 

(2) 

(3) 

Apply a light film of grease to the inside of the hub and 
the steering knuckle to prevent rust. 
Install the assembled hub and brake drum on the steering 
knuckle. 
Lubricate the outer bearing cone with automotive and ar- 
tillery grease, using a roller bearing lubricator or kneading 
the grease into the bearing with the fingers. Do not over- 
lubricate. Install the cone on the steering knuckle, and install 



wrench - 41-W-1991-17 (fig. 189) 9 but do not tighten. 
(4) Install the wheel and tire (par. 2273). 
(5) Adjust the hub bearings (par. 226). 

c. Imtall Drive Flange (fig. 171). 

(1) 

(2) 

Coat both sides of a new drive flange gasket with liquid-type 
gasket cement and install the gasket over the drive flange 

studs. 
Position the drive flange on the hub, matching the punch 
marks on the flange and hub (par. 2056 ( 1) ) . Install the six 
y&inch lockwashers and +24NF nuts. Tighten the nuts 
to 3035 pound-feet torque. Install the nut on each of the 
two puller screws, install the screws in the flange, and tighten 
the nuts. 

d. Lu.bricate. Lubricate the universal drive and the steering knuckle 
flange bearings. Refer to lubrication order (figs. 33 and 34). 

e. Bleed the Brakee. Refer to paragraph 216. 

201. Air Vent, and Filler and Drain Plugs 

a. Air Vent. 

(1) 

(2) 

(3) 

The air vent (F, fig. 178) protects the axle against excessive 
pressure build-up and prevents water or dirt from entering 
the axle housing. The vent must operate properly to prevent 
failure of oil seals and contamination of the lubricant. 
At each inspection, or as often as necessary, remove the vent 
from the housing and clean in dry-cleaning solvent or volatile 
mineral spirits. Dry with compressed air and inspect for 

restriction of the air passage and faulty operation. 
Install the air vent, replacing it with a new one, if necessary. 
Screw the vent into the housing. 

b. B’&K?+ Pkg. The filler plug (EE, fig. 38) is a 3/-inch pipe plug. 
Check the filler plug each time the axle is serviced, and replace if 
necessary. No gasket is required. 

c. Drain P&y. The drain plug (E, fig. 35) is a special plug. A 
r/s-inch annular gasket is used with the drain plug. Check the plug 

and gasket each time the axle is serviced, and replace if necessary. 

208. Front Axle 
a. Com&%atio?a with Ordmnce Maintenance Unit. Replacement 

of the front axle is normally an ordnance maintenance operation, but 
may be performed in an emergency by the using organization, pro- 
vided authority for performing such replacement is obtained from the 
responsible commander. A replacement axle and necessary tools may 
be obtained from the supporting ordnance maintenance unit. 



(1) 
(2) 

(4) 

(5) 

(6) 

(7) 

Apply the handbrake and block the rear wheels. 
Place a jack under each frame side rail to the rear of the 
front axle, and raise the frame sufficiently to relieve the load 
on the front springs. 
Remove the cotter pin and slotted nut that secure the lower 
end of the right front shock absorber, and remove the bearing 
retainer and shock absorber with bearings from the shock 
absorber stud (N) in the right spring clip U-bolt plate (M) . 
Remove the four nuts, lo&washers, and bolts that secure the 
front propeller shaft (S) to the differential carrier com- 
panion flange (R). Secure the propeller shaft to keep it 
off the floor. 
Disconnect the brake flexible line (E) at the brake line 
bracket (G) on the frame front crossmember. 
Disconnect the drag link from the steering knuckle arm 
(par. 235). 
Remove the nuts and lockwashers from the four spring clips 
(J). Remove the clips and axle bumpers (H) from above 
the axle, and swing the left spring clip plate with attached 
shock absorber toward the rear. 

A-FRONT SPRING 
B-LEFT BRAKE LINE 
C--BRAKE UNE TEE 
D---BRAKE LINE (FRAME TEE-TO-FRONT FLEXIBLE LINE) 
E-BRAKE FLEXIBLE LINE (FRONT) 
F-AIR VENT 

G-BRAKE LINE BRACKET (FRAME) 

K-BRAKE FLEXIBLE LINE IT0 WHEEL) 
L--BRAKE LINE BRACKET ‘(AXLE) 

M-SPRING CLIP PLATE 
N-SHOCK ABSORBER STUD 
P-RIGHT BRAKE LINE 

Q-DIFFERENTIAL CARRIER 
R-COMPANION FLANGE 



(8) Remove the axle. 

(9) Support the axle and remove the two wheels and tires (par. 

227a). 

(10) Remove the brake flexible line (E) from the brake line tee 

(C) on the differential carrier and discard if unfit for further 

service. 

c. Zmta~latiim. 

(1) Install the brake flexible line (E) in the brake line tee (C) 

on t.he differential carrier (Q) and tighten. 

(2) Install wheels (par. 2273). 

(3) Position a front axle bumper (H) over the center bolt of each 

front spring (A) (o&et toward center of vehicle), and install 

the two spring clips U-bolts (J) for the right spring on the 

bumper, over the spring and axle and through the spring clip 

U-bolt plate (M) . Position the left spring clip U-bolt plate 

under the axle and install the clips U-bolts. 

Note?. The spring clips U-bolts for the right front spring are longer 
than those for the left front spring. Be sure to install the correct 
clips U-bolts for each spring. 

(4) Install the two %,-inch lockwashers and spring clip U-bolt 

nuts on each clip U-bolt. Tighten the eight nuts to 130-140 

pound-feet, torque. 

(5) Attach the drag link to the steering arm (par. 235). 

(6) Connect the brake flexible line (E) at the brake line bracket 

(G) on the frame front crossmember. 

(7) Aline the front propeller shaft flange yoke with the com- 

panion flange (R) on the differential carrier (Q,) and install 

the four ‘&-20NF x Il/ bolts, 7/,,-inch lockwashers, and 

7/,,--20NF nuts. Tighten the nuts to 40-50 pound-feet torque. 
(8) Attach the right shock absorber with bearings to the shock 

absorber stud (N) in the spring clip U-bolt plate. Install 

the bearing retainer and a/-16N.F triple-slotted nut. Tighten 

the nut and install the 5/32 x 1,3/4 cotter pin. 
(9) Lower the frame and remove the jacks and rear wheel 

blocking. 

(10) Bleed the brake system (par. 216). 

(11) Adjust the toe-in (par. 203). 

(12) Check the lubricant level of the front axle and replenish, if 

necessary. Refer to lubrication chart (figs. 33 and 34). 

d. Record Replacement. Record the replacement of the front axle 

on DA Form 478. 

327 



Section XX. REAR AXLE 

209. Description and Data 

a. Description 
(1) The single speed rear axle is of the full floating hypoid-type. 

The complete axle consists of the axle housing, differential 
with carrier, axle drive shaft, hubs, and service brakes. 

(2) Organizational maintenance operations include replacement 
of the air vent, filler and drain plugs, and the axle shafts, and 
emergency replacement of the axle. 

6. Data. 

Oapacity_____________---________--_____,____--________-~_______-_____ 6 pt 
Make_-________----______-_--_______----_____--------___-_-_---__--- Dodge 
Ratio___________-_____--_____________________-________--____________ 5.83:1 
~pe_-____--_-__-_-___--_-__--_--_____-_---_________- full floating (hypoid) 

210. Drive Shaft 

a. Remmd (fig. 1’79). Both drive shafts are removed in the same 
manner. It is not necessary to raise the rear axle. 

(1) Mark adjacent spots on the shaft flange and the hub with a 
center punch. 

Nota This is important, as the shaft flange must be installed in 
the same position on the hub to prevent peeling of the studs. 

(2) Remove the nuts and lockwashers from the six drive shaft 
flange studs. Remove the two puller screws from the flange 
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(3) 

and remove the nuts. Install the screws in the flange and 
tighten evenly to force the flange from the hub. Pull the 
drive shaft from the axle housing. Remove and discard the 
flange gasket and remove the two puller screws from the 
flange. 
If the drive shaft is broken and a piece of the shaft remains 
in the axle housing, it may be removed by snaring it with a 
length of wire. If the broken portion cannot be removed, 
replace the axle (par. 212). 

b. IcnstaUation (fig. 179). 

(1) 

(2) 

(3) 

(4) 

If the original shaft is to be installed, clean and inspect it 
for damaged splines, distortion, or damaged flange surfaces. 
Clean the gasket surfaces of the flange and the hub. 
Apply a coating of liquid-type gasket cement to both sides 
of a new flange gasket, and position the gasket over the flange 
studs. 
Install the drive shaft in the axle housing, engaging the 
splines in the differential gear and alining the punch marks 
on the flange and hub (a (1) above). (Disregard the punch 
mark on the hub when installing a new shaft.) 
Install the six 3/s-inch lockwashers and 3/s-%NF nuts on the 
flange studs. Tighten the nuts to 30-35 pound-feet torque. 
Install the nuts on the two puller screws, install the screws 
in the flange, and tighten the nuts. 

211. Air Vent and Filler and Drain Plugs 

a. Replace Air Vent. The air vent (fig. 180) for the rear axle 

serves the same purpose as the vent in the front axle (par. 207a). 
The rear axle vent secures the brake line tee on the axle housing and 
is removed by unscrewing the vent nut. At each inspection, service 
the vent as described in paragraph 207a(2). When installing the 
vent, position the tee on the axle housing and screw the vent through 
the tee into the housing. Tighten the vent nut. 



(1) 

(2) 

(3) 

(4) 

(5) 

Apply the handbrake and block the front wheels of the 
vehicle. 
Place a jack under each frame side rail ahead of the rear 
axle. Raise the frame sufficiently to relieve the load on the 
rear springs (fig. 80). 
Disconnect the rear propeller shaft (R, fig. 18’7) at the dif- 
ferential carrier companion flange by removing the four nuts, 
lockwashers, and bolts. 
Disconnect the brake flexible line at the bracket attached to 
the fuel tank support frame crossmember (H, fig. 18’7). 
Remove the nuts and lockwashers from the four spring clips. 
Remove the clips, U-bolts, and the two clip U-bolt seats. 
Swing the two spring clip U-bolt plates, with attached shock 
absorbers, forward. 
Remove the axle. 
Support the axle on jacks or blocking. 
Remove both wheels and tires (par. 22’7~2). 
Remove the brake flexible line (M, fig. 187) from the tee on 
the differential carrier and discard, if unfit for further 
service. 

G. In8tallation. 

Install the brake flexible line (fig. 180) in the tee on the dif- 
ferential carrier and tighten. 
Install the two wheels and tires (par. 227). 
With the frame raised (b (2) above), position the axle under 
the rear springs, with the spring center bolts in the recesses 
of the seats in the axle housing. 
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(4) Position a spring clip U-bolt seat over each rear spring, 

fitting the opening over the spring center bolt. 

(5) Swing the spring clip U-bolt plates, with attached shock ab- 
sorbers, toward the rear and fit each plate on the axle hous- 

ing directly below the spring. Hold the parts in position 
and install the two spring clips U-bolt for each rear spring. 

Note. Be careful not to damage the brake lines when installing the 
clips. Make certain that the lines are to the rear of the clips U-bolt. 

(6) Install the two y&-inch lockwashers and nuts for each spring 
clip U-bolt. Tighten all spring clip U-bolt nuts to 130-140 
pound-feet torque. 

(7) Connect the brake flexible line at the bracket attached to the 
fuel tank support cross member. 

(8) Aline the rear propeller shaft (R, fig. 187) flange yoke with 
the companion flange on the differential carrier and install 
the four 7/,,-20NF x ll/s bolts, ‘7/,,-inch lockwashers, and 
7/,,-20NF nuts. Tighten the nuts to 40-50 pound-feet torque. 

(9) Lower the frame, and remove the jacks and front wheel 
blocking. 

(10) Bleed t.he brake system (par. 216). 
(11) Check lubricant level of rear axle and replenish if necessary. 

Refer to lubrication chart (figs. 33 and 34). 
d. Recwd Replacement. Record the replacement of the rear axle 

on DA Form 478. 

Section XXI. BRAKES 

213. Description and Data 

a. Description. 
(1) Hydraulic service brakes with expanding brakeshoes are used 

at all four wheels. The brake pedal in the driver’s compart- 
ment actuates the master cylinder, which operates the four 
wheel cylinders to apply the brakes. 

(2) Brake linings, when new, are tapered so they are thicker 
at the center than at the ends. This necessitates different 
major adjustment procedures for new and worn linings 
(par. 218). 

(3) Organizational maintenance operations for service brakes 
include replenishing brake fluid, adjustment of the brake 
pedal, bleeding brake systems, minor brake adjustment, major 



include adjustment of the brake hand and control rod and 

replacement of the brake lever, control rod, and brake band. 

b. Data. 

Hand brake : 
Clearance adjustment______________-______---____-_-_-_ 0.008 to 0.010 in. 
Lever location___________-_______---____-----_ right side of transmission 
Lining : 

Dimensions__--_______---___---_-_------__----_-__-- 2 x 24 x 34 in. 
Material______________________---___-_---__-__--__- woven asbestos 
Method of attaching__----_____---___-----_------__-_---___-_ rivets 

Service brakes : 
Linings : 

Dimensions_-----__-_----_________---______-_____ 1% x 15 x x in. 
Make___________________________-____---_-___-----____-__ Thermoid 
Method of attaching__--____----_-__----__--_-_-___-___--__- bonded 
Type----_-__-_--___-----_____----_-_---- tapered woven and molded 

Yake__________--___--_--_-_____--___-__-__-__-_----___---_____- Dodge 
Master cylinder bore__----__-_---____---______--______--______-_ ly! in. 
Pedal free travel_______----___-----_--------__-----_-_------ s/ to 1 in. 
Ty~__-_________________-______-___--_----__-----___--- single cylinder 
Wheel cylinder bore : 

Front shoe (all)___________-----___----_--__-_--___--_--___- 1% in. 
Rear shoe (all)_________-____-__-______-________--_______-_ 1% in. 

214. Service Brake Minor Adjustment 

a. General. Minor adjustment of service brakes may be necessary 

to compensate for normal wear of brake linings. This adjustment is 

made by turning the two cam adjusters on each wheel (b below). Be- 

fore adjusting the brakes, be sure that the pedal free travel is correct 

(par. 217) and that wheel bearings are in good condition and properly 

adjusted (par. 226). Brakedrums must be cool for proper adjustment. 

b. Procedure. 

(1) 

(2) 

(3) 

Place the vehicle on a level floor and release the handbrake 

lever (S, fig. 12). Place transmission gearshift lever (W, 

fig. 12) in neutral position_ Disengage the front axle (fig. 

26). 

Jack up the wheel of the brake to be adjusted until the tire is 

off the floor and block the other wheels. 
Turn one brakeshoe cam adjuster in the direction shown in 

figure 181 to decrease the clearance between the lining and 
the drum. Rotate the wheel and turn the cam adjuster until 

a noticeable drag is felt. Repeat this operation on the other 



Figure 181. Brakeshoe cam adjusters and anchor bolts. 

215. Replenishing Brake Fluid 
a. GemaL If the brake fluid is low in the master cylinder, it may 

be an indication of an external leak in the brake system. Inspect the 

master cylinder, brake lines, fittings, and brake support plates (brake- 

shoe cam adjuster side) for evidence of brake fluid leakage. Replace 

parts, as required, to correct leakage. 

b. Procedure. 

(1) 

(2) 

(3) 

(4) 

(5) 

Turn the master cylinder access cover studs 90 degrees coun- 

terclockwise and remove the cover from the floor panel in the 

driver’s compartment (fig. 182). 

Clean the top of the master cylinder and remove the master 

cylinder filler plug. 

Fill the master cylinder with brake fluid until the fluid level 
is three-fourths of an inch below the top of the filler plug 
opening. 
Install the filler plug. 
Install the master cylinder access cover and turn the cover 

studs 90” clockwise. 



216. Bleeding Brake System 

a. General. Bleeding of the hydraulic brake system is necessary 
when wheel cylinders or brake lines have been replaced or whenever 
any part of the system has been disconnected. A hydraulic brake 
pressure filler is available for this operation (b below). However, 
the system may be bled in an emergency without use of the pressure 
filler (c below). 

b. Bleed Brake System, Using Pressure Filler (fig. 182). 

(1) 

(2) 

(3) 

(4) 

(5) 

(S) 

(7) 

(8) 

Remove the master cylinder access cover (par. 215b (1) ). 
Close the master cylinder vent line shutoff cock. Clean top 
of master cylinder and remove the filler plug. 

Wote. Make certain the pressure filler contains an adequate amount 
of brake fluid. 

Connect the filler hose to the top of the tank. Close the filler 

hose shutoff cock. 
Connect a compressed air hose to the air valve in the top of 
the tank and charge the tank to a minimum of 25 psi as indi- 

cated on the pressure gage. 
Insert the end of the filler hose in the master cylinder filler 
opening, and open the filler hose shutoff cock just enough to 
fill the master cylinder to the top. Close the filler hose shut- 
off cock. 
Remove the filler hose from the master cylinder and install 
the proper adapter in the filler opening. Connect the filler 
hose to the adapter in the master cylinder. 
Before tightening the hose connection in the adapter, open 
the filler hose shutoff cock slightly. When the fluid flowing 
from the loose connection is free from air bubbles close the 
filler hose shutoff cock. Tighten the connection and open 
the filler hose shutoff cock fully. Note the reading on the 
pressure gage. The gage reading should be maintained at 
approximately 25 psi. 
Attach bleeder hose to the bleeder screw (fig. 181) of the right 
rear wheel cylinder. Submerge the free end of the bleeder 
hose in a glass receptacle containing a small amount of brake 
fluid. Open the bleeder screw and allow fluid to flow into 
the receptacle until the fluid is entirely free from air bubbles. 
Close the bleeder screw and remove the bleeder hose. 
Bleed the left rear, right front, and left front wheel cylinders 
in that order, following the procedure in (7) above. When 
the left front wheel cylinder has been bled and while the 
bleeder hose is still attached to the bleeder screw (screw 
open), close the filler hose shutoff cock and remove the hose 
from the adapter in the master cylinder. Depress the brake 



Figure 182. Pressure filler comected to master c&i%dW. 

left front wheel cylinder. Release the brake pedal and re- 
move the bleeder hose. 

(9) Remove the adapter from the master cylinder and install the 
filler plug. Open the vent line shutoff cock. 

(10) Install the master cylinder access cover and turn the two 
studs clockwise 90°. 

c. Bleed Bra&e System, Without Pressure Filler. 

(1) 

(2) 

(3) 

Fill the master cylinder as in paragraph 2156 (l), (2), and 

(3). 
Connect the bleeder hose to the bleeder screw (fig. 181) at the 
right rear wheel cylinder. Submerge the free end of the 
bleeder hose in a glass receptacle containing a small amount 
of brake fluid. Open the bleeder screw. 
Depress the brake pedal slowly about halfway and allow 
the pedal to return to the released position. Refill the master 



(4 
(5) 

(6) 

(7) 
(8) 

Close the bleeder screw and remove the bleeder hose. 
Bleed the left rear, right front, and left front wheel cylinders 
in that order, following the precedure in (3) and (4) above 
for each wheel. 
Fill the master cylinder, if necessary, to bring the fluid level 
to three-fourths of an inch below the top of the filler plug 
opening. 
Install the filler plug. 
Install the master cylinder access cover and turn the two 
studs 90° clockwise. 

217. Brake Pedal Adjustment 

a.. Mea.~~r~ Free TrawZ of Pedal. Depress the brake pedal by hand 
until resistance is felt, release the pedal, and note the distance the pedal 
travels. Correct free travel is 3/4 to 1 inch. If the free travel is not 
within these limits, adjust the pedal rod (b below). 

b. Ad&.& Pedal Rod (fig. 156). Loosen the locknut on the pedal 
rod, detach the pedal rod from the brake pedal by removing the cotter 
pin and clevis pin. Turn the pedal rod in or out of the push rod as 
required to establish correct pedal travel (a above). Turning the 
pedal rod in increases pedal travel, and turning it out decreases the 
pedal travel. Turn the locknut up tight against the push rod after 
completing the adjustment. Aline the pedal rod with the brake pedal 
and install the clevis pin and l/s x 7/8 cotter pin. 

218. Service Brake Major Adjustment 

a. GeneraZ. 
(1) A major brake adjustment is necessary when new brakeshoes 

are installed or when the linings have worn to the degree that 
they are no longer tapered. 

(2) For new shoes or linings, perform the major brake adjuit- 
ment as in b below. For linings that are slightly worn, per- 
form the major brake adjustment as in c below. 

b. Adjwt &&es With Neuh Liruh~a. 
Note. Check the wheel bearing adjustment for all wheels before adjusting 

the brakes. Adjust if necessary (par. 226). 

(1) 

(2) 

(3) 

Place the vehicle on a level floor, release the handbrake, place 
the transmission gearshift lever in neutral and disengage 
the front axle. 
Jack up one of the wheels and block the other wheels to pre- 
vent the vehicle from rolling off the jack. Remove the wheel 
and tire. 
Remove the screw that secures the drum inspection hole cover 
and remove the cover. 



(4) Loosen the anchor bolt nuts (fig. 181) and turn both anchor 
bolts to the fully released position (flats on the same hori- 
zontal plane and the arrows or punch marks toward each 
other). 

(5) Rotate the drum until the inspection hole is opposite the top 

(toe) of the front shoe and note the clearance between the 

lining and the drum. 

(6) Rotate the drum until the inspection hole is opposite the bot- 

tom (heel) of the front shoe and note the clearance at this 

point. 

(7) Adjust the cam adjuster and the anchor bolt alternately in 

the directions indicated in figure 181 until clearance is equal- 

ized at toe and heel and the center of the lining is in contact 

with the drum, resulting in a decided drag at this point. 

(8) Hold the anchor bolt and tighten the anchor bolt nuts to 

W-110 pound-feet torque after completing the adjustment. 

(9) Adjust the rear shoe in the same manner ( (5) through (8) 

above). Position the inspection hole cover and install the 

1/4-2ONC x 3/s tapping screw. Install the wheel and tire 

(par. 22’73)) and remove the jack and blocking. 
(10) Adjust the other three brakes in the same manner. 

c. Adjust Brahxs with Worn Linings (No Taper). 

(1) Perform the preliminary operations as in b (1) through (4) 
above. 

(2) Turn the cam adjusters so that a 0.006-inch feeler gage is a 
snug fit between the upper end (toe) of each brakeshoe lining 
and drum. 

(3) Turn the anchor bolts in the direction indicated in figure 181 
to decrease the clearance between the lower and (heel) of the 
brakeshoe lining and the drum to 0.006 inch. This will cause 
the brakeshoe to move down and out, increasing the clearance 
at the toe of the lining to approximately 0.012 inch, resulting 
in proper centralization of the brakeshoe. 

(4) Hold the anchor bolts and tighten both anchor bolt nuts to 

W-110 pound-feet torque after completing the adjustment. 

(5) If pedal travel is too great after the adjustments have been 

completed, decrease the clearance between the toe of the lin- 

ing and the drum (par. 214b (3) ) . 
(6) Position the inspection hole cover and install the 1/,-20NC 

x a/s tapping screw. 

(‘7) Install the wheel and tire (par. 22’73) and remove the jack 
and blocking. 



219. Handbrake Adjustments 

a. Adjust Handbrake Rand (fig. 183). 

(1) 

(2) 

it; 

(5) 

(6) 

(7) 

(8) 

(9) 

Place the vehicle on a level floor and place the handbrake in 

the fully released position. 
Remove the cotter pin and clevis pin that attach the control 
rod to the cam levers. 
Remove the locking wire from the anchor screw. 
Loosen the two jamnuts on the adjusting J-bolt and the two 
jamnuts on the adjusting screw. 
Insert a 0.0%inch thickness gage between the brake lining 
and the drum at the anchor clip (point A). Turn the anchor 

screw as required until slight friction is felt as the gage is 
withdrawn. 
Insert the thickness gage at point B and turn the upper nut 
on the adjusting J-bolt as required to establish the same clear- 
ance as at point A. 
Insert the thickness gage at point C, hold the adjusting screw, 
and turn the lower nut on the adjusting screw as required to 
establish the same clearance as at points A and B. 
Check the clearance between the lining and the drum at 
several points. Clearance should be approximately 0.015 
inch at all points. 
When the adjustment has been completed, tighten the jam- 
nuts on the adjusting J-bolt and the adjusting screw. Secure 
the anchor screw with locking wire, attaching the wire to the 

CONTROL ROD 

CAM LEVER 
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bracket in such a manner that it will not interfere with the 
anchor screw spring. 

(10) Adjust the handbrake control rod (71 below) before con- 
necting it to the cam levers. 

b. Adjust Handbrake Control Rod. 

(1) 

(2) 

(3) 

With the brake control rod detached from the cam levers 
(a(2) above), loosen the nut at the yoke end of the brake 

control rod (G, fig. 162) and turn the rod in the yoke until 

the eye of the rod is in alinement with the clevis pin holes in 
the two cam levers (fig. 183). 
Attach the control rod to the cam levers with the clevis pin 
and 5/& x 1 cotter pin. 
Tighten the nut against the yoke. 

Nota. With the brake band and control rod properly adjusted, the 
paw1 should be engaged in the third to fifth notch of the sector for full 
application of the brake. 

220. Brakeshoe and Wheel Cylinder 
a. General. Front and rear brakeshoes for all wheels are identical 

and hence interchangeable. Wheel cylinders are marked “L” or “R” 
for left or right wheels, respectively, and must be installed accord- 
ingly. When brakeshoes for one of the front or rear wheels require 

replacement, replace the brakeshoes for the other front or rear wheel 
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at the same time to insure proper equalization of the brakes. Pro- 
cedure is the same for all wheels. 

b. Remove Bralcedmbm. 

(1) 
(29 

(3) 

Remove the wheel and tire (par. 227a). 
Remove the three bolts that secure the brakedrum to the hub 
(fig. 184)) using a broad-bladed screwdriver. If the bolts 
are corroded, strike the screwdriver with a hammer to shock 
each bolt, being careful not to damage the bolt slots. 
Install a 3/8-16NC x 14/2 bolt in each of the three puller screw 
holes in the drum and turn the three bolts in evenly to force 
the drum from the hub. If the drum is corroded, strike the 
puller bolts with a hammer as they are tightened to free the 
drum from the hub. Remove the drum and remove the three 
puller bolts. 

c. Remove Brtieshoes. 

(1) 

(2) 

(3) 

Remove the brakeshoe return spring, using brake spring 
pliers (fig. 185). 

Note. Insert a tough rubber pad between the pliers and the brake 
lining to prevent damaging the lining. 

Place a wheel cylinder clamp over the ends of the wheel 
cylinder to hold the parts in ply when the shoe is removed. 
Remove the nut and lockwasher that secures each anchor 
bolt (fig. 181) and remove the two anchor bolts, with as- 
sembled C-washers, oil washers, and oil washer retainers, 

Note. While the brakeshoes can be removed from the anchor bolts 
by removing the C-washers, it is advisable to remove the anchor bolts 
as described above, as they must be cleaned and lubricated each time 
the brakeshoes are replaced, 

Release the shoes from the guide springs and wheel cylinder 
(fig. 185) and remove the shoes. 

d. Remove Wheel cjr’linder (fig. 185). 

(1) Remove the wheel cylinder inlet fitting bolt and gasket (fig. 
181). 

(2) Remove the two-wheel cylinder bolts and lockwashers (fig. 
181)) and remove the wheel cylinder. 

e. Inapectiorr. 

(1) 

(2) 

Inspect the brakedrum for cracks, distortion, wear, or scor- 
ing. Replace the drum, if necessary. 
Inspect the brakeshoe return spring for cracks, distortion, 
or weakness. Replace the spring, if necessary. 
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Figure 185. Removing brakeshoe return spring. 

or abrasions from the anchor bolts with crocus cloth. Replace 
damaged anchor bolts or related parts. 

(4) Inspect the inlet fitting on the brake line. If the fitting is 
damaged, remove it. 

f. Install Wheel (7ylinder. 

(1) 

(2) 

(3) 

If the inlet fitting was removed (e (4) above), install a new 
fitting on the brake line. 

Position the cylinder on the brake support (fig. I&?), being 
sure to use the correct cylinder (a. above). Install the two 
gis-inch lockwashers and sJ&-1SNC x s/s bolts from the rear 
side of the brake support (fig. 185). Tighten the two bolts. 

Position the inlet fitting on the wheel cylinder and install the 

gasket and bolt. Tighten the bolt. 

g. Install Br&eshoes. 

(1) 

(2) 

Apply a film of lubricant on the brakeshoe cams and inner 

sides of the guide springs. Position the two brakeshoes on 

the support plate with each shoe engaged in the guide spring 
(fig. 185) and the upper ends of the shoes in the boots at each 
end of the wheel cylinder. 

If the C-washers and oil washers were removed from the 
anchor bolts (e(3) above), install a new C-washer on each 
bolt. Apply a film of lubricant to the anchor bolts and install 



(3) 

(4) 
-\ 

(5) 

Install the two anchor bolts from the brakeshoe side and 
install a a/s-inch lockwasher and ,5/s-18NF nut on each anchor 
bolt. Position the anchor bolts so the arrows or punch 

marks are toward each other (fig. 181) and tighten the nuts 
fingertight. 
Engage one end of the brakshoe return spring in the hole 
in one of the brakeshoes and engage the other end in the 
opposite hole, using brake spring pliers and a rubber pad 
(fig. 185). 
Remove the wheel cylinder clamp. 

h. Insta.ll Brakedrzcm. 

(1) 

(2) Position the drum on the hub, alining the bolt holes. Install 
the three 3/s-16NC x 7/ flathead bolts (fig. 184). Tighten the 
bolts evenly. 

i. Perform a Major Brake Adjzcstment. Refer to paragraph 2185. 
j. In&d1 the Wheel ad Tire. Refer to paragraph 227. 
k. Bleed the brnFEe system. Refer to paragraph 216. 

221. Brake Master Cylinder 

a. Removal. 

(1) 
(2) 

(3) 

(4) 

(5) 

(6) 

Disconnect the cable connector (fig. 186) from the stop light. 
Unscrew the vent line fitting nut from the elbow in the shutoff 
cock. 

. 

Unscrew the brake line fitting nuts from the connector in 
the master cylinder and frame. Detach the brake line. 
Remove the cotter pin and clevis pin that attach the pedal 
rod to the brake pedal (fig. 156). 
Remove the three nuts, lockwashers, and bolts securing the 
master cylinder to the left running board hanger and pull 
the master cylinder out through the hanger. 
Remove the stop light switch, the vent line shutoff cock and 
attached elbow, and the brake line connector. Unscrew the 
brake rod from the push rod. Remove the nut from the 
pedal rod if either part requires replacement. 

Apply a coating of water pump grease to the contacting sur- 
faces of the brakedrum and the hub to prevent corrosion and 
to facilitate future removal. 

b. Installation. 

(1) 

(2) 

Install the inverted flared tube connector (fig. 186) in the 
rear of the master cylinder. Tighten the connector. 
Install the vent line shutoff cock with attached elbow in the 
master cylinder cover. Tighten the shutoff cock. 
Install the light switch. 



(5) 

(6) 

(7) 

(8) 
(9) 

Figigure 186. Brake master cylinder installed. 

Install the 1/-20NF nut on the pedal rod and screw the 
pedal rod into the master cylinder push rod (fig. 156). Con- 
nect the pedal rod to the brake pedal with the clevis pin. 

Do not install the l/s x 7/s cotter pin until the brake pedal 
free travel has been adjusted ((10) below). 
Connect the brake line ‘to the master cylinder and frame, 
screwing the fitting nuts into the connectors. 
Connect the vent line to the elbow in the vent line shutoff 
cock, screwing the fitting nut to the elbow. 

Connect the cable connector to the stop light switch. 

Fill the master cylinder with hydraulic brake fluid and 
bleed the brake system (par. 216). 

(10) Adjust the brake pedal free travel (par. 21’7). 

222. Brake lines, Master Cylinder Vent line, and Fittings 
Note. The key letters noted in parentheses are figure 187, unless otherwise 

indicated. 

a. General. If leaks develop in any of the brake lines or fittings or 

the master cylinder rear vent line (A), replace the affected parts as 

required. 
b. Remlove BP&t? L&&s or F&Lg8* 

(1) Disconnect the affected line at both ends, disengage or re- 

move brake line clips and remove the line. Flexible lines Ito 

the front wheel cylinders and flexible lines from the frame 
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Figure 187. Brake lime8 and fittiwa. 



(2) 

cross members to the tees on the axles are replaced as assem- 
blies. Disconnect all flexible lines at the brake line bracket 
end first (fig. 188). For other lines provided with covers, 
remove the cover from the line before discarding the line. 
Removal procedure of tees, unions, and connectors will be 
apparent upon examination. 

c. Install Brake Line from Master Cylinder to Frame Tee. Use an 
81/-inch length of s/la-inch seamless tubing and two 5/ls-inch in- 
verted flared tube fitting nuts. Install the nuts on the tubing and 
double flare the tubing at both ends, using a flaring tool. Shape the 
tube as required and screw the fitting nuts to the connector in the 
master cylinder (fig. 186) and the frame tee (G) . 

d. Zmtdl Bruke Gnes fmm Fm Tee to Front ami Rear F?iexvibb 
,%l.f38. 

(1) 

(2) 

Use .1/4-inch seamless tubing, flexible conduit cover, and 
two 1/-inch inverted flared tube fitting nuts for each line. 
The line (R) from the frame tee (G) to the union (C) at the 
left frame side rail is 401/ inches long for all models. The 
line (E) from the tee to the frame bracket (K) is in two 
sections, joined by a union at the right frame side rail. The 
front section is 439~~ inches long for all models. The rear 
section is 681/s inches long for the cargo truck M37 or com- 
mand truck M42 ; the corresponding line for the ambulance 
truck M43 or telephone maintenance truck V-41 is 821/2 inches 
long. The line (D) from this union to the front flexible line 
in 341/4 inches long for all models. 

Install the conduit cover and two fitting nuts on the tubing, 
double flare the tubing at both ends, using a flaring tool. 

BRAKE LINE BRACKET 




