










(9) If the voltmeter readings indicate that current is flowing 
through the dimmer switch in one circuit, but not in the 

other, replace the dimmer switch (par. 17% and d) . If 
both circuits show no voltage readings, determine whether 

current is reaching the dimmer switch ( (;) below). 
(h) If voltmeter reading is normal for both circuits, the cliffi- 

culty must be in the wiring harness, cable connections, or 
headlight cables. Check the cable connectors at the splash 
shields for loose or corroded terminals. If cable connec- 
tions are satisfactory, replace headlight (par. 172) or notify 
ordnance maintenance personnel. 

(i) Disconnect cable (16) from the dimmer switch. With 
the voltmeter negative ( - ) test lead connected ( (0) and 
(d) above), attach the clip end of the positive ( + ) test 
lead to the terminal of cable (16, fig. 61). Turn the light 
switch to SER DRIVE position and observe the voltmeter 
lower scale reading. If voltmeter shows battery voltage 
(approximately 24 volts), replace the dimmer switch (par. 
1’73~ and d). If no voltage reading is indicated, notify 

ordnance maintenance personnel. 
(j) When the check has been completed and corrections ac- 

complished, remove the testing equipment and install the 
rear splash shield (par. 25%). 

d. Lights Flu._vh On and Off. 
(1) Cable connectiona fadty. Check for loose or damaged con- 

nections at cable connectors, light switch circuit breaker, 
and light switch assembly. Service as required. 

(2) Wiring harness fadty. Notify ordnance maintenance 
personnel. 

e. S&&X SxuJZghts D&m,. High resistance in headlight cables or 
ground circuit. Check cable and ground resistance ( (1) and (2) 
below). 

(1) Check headlight caZdes resistance (fig. 62). 

(a) Remove lamp unit from headlight body (par. 171a), but 
do not disconnect lamp-unit cables. 

(8) Disengage the cable connector for cable (17) from the 
connector clip and separate the connector shells. Move 
one shell, the grommet bushing, and rubber grommet along 
the lamp unit cable to expose the cable terminal. Do not 
pull the terminal from the connector sleeve. 

(c) Connect the vohmeter positive ( +) test lead to the posi- 
tive ( -t ) terminal of the low voltage circuit tester and 
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VOLTS terminal on the tester and attach the clip end of 
the lead to the exposed lamp unit cable terminal. 

(e) Turn on the headlights and observe the voltmeter. If 
the voltmeter indicates battery voltage (approximately 24 
volts on lower scale), operate the dimmer switch to high 
beam (voltage reading should be practically zero). 

(f) Move the voltmeter negative ( - ) test lead from the 50 
VOLTS terminal on the tester to the 10 VOLT terminal 
and observe the voltmeter upper scale reading. The read- 
ing should not exceed 1 volt. Note the reading and turn 
the headlights off. 

Caution: Exercise proper precaution in making volt- 
meter connections, to prevent battery voltage from being 
impressed across the voltmeter on the lo-volt scale. With 
the connections described above, battery voltage passes 
through the circuit when the headlight is off or on the low 
beam. Resistance in the circuit registers when the head- 
light high beam is on. 

(9) Remove the voltmeter negative ( - ) test lead from cable 
(17) and move the lead from the 1 VOLT terminal to the 
50-VOLTS terminal of the tester. Attach the negative 
( - ) test lead to cable (18) ( (6) and (d) above). 

(h) Turn on the headlights and operate the dimmer switch to 
low beam. Check cable (18) ( (e) and (f) above). 

(9 If volta,ge reading for either the high or low beam cir- 
cuit exceeds 1 volt, check for dirty or corroded connections 
at the lamp unit cables, and cable connectors at the fender 
splash shield, a loose or corroded connection at the starter 
switch, or at the light switch, Clean and tighten connec- 
tions. Replace a defective light switch (par. 173). 

(2) Check headlight ground circuit resbtance. 
(a) To check resistance in the headlight ground circuit, attach 

the clip end of the voltmeter positive ( + ) test lead to the 
exposed terminal of cable ( (91) (1) (6) above). Connect 
the voltmeter negative ( - ) test lead to the frame side 
rail. Scrape paint from the metal to insure a good con- 

nection. Connect the negative ( - ) test lead to the 1 VOLT 
terminal of the tester, turn the headlights on and observe 
the voltmeter upper scale. The reading should not exceed 
0.1 volt. 

(6) If the voltage reading exceeds 0.1 volt, check for faulty 
ground cable connection at the fender splash shield (fig. 



Figwe 6% Checking lcaaQUght &c&t resistance. 

(c) When the checks have been completed, remove the testing 
equipment, complete all cable connections and engage the 
cable connectors in the connector clips. Install lamp unit 

(par. l'lla) . 

95. Instrument Cluster, Gages, and Horn 

a. Water Temperature Gage or Gage Sending Unit Faulty. 
(1) Start the engine and run until warm. 
(2) Remove the radiator filler cap and insert a thermometer. If 

the thermometer reading is reasonably the same as that of the 
water temperature gage, it indicates that the temperature 
gage is operating satisfactorily. 

(3) If there is considerable variation between the thermometer 
and gage readings, replace the gage (par. 178~). 

(4) If replacement of the gage does not effect a correction, replace 
the gage sending unit (par. 155). 

b. Fuel Gage or Gage wndiq Unit Faulty. 

(1) Fuel gage defectiue. -To test the fuel gage, disconnect the 
fuel gage sending unit cable at the sending unit in the fuel 
tank and ground the sending unit cable on the bare metal of 
the frame. Turn the ignition switch on and observe the fuel 



(2) Fuel gage sen&ng unit defective. If the test described inf 
(1) above indicates that the gage is satisfactory, replacs the 
fuel gage sending unit (par. 1436). 

c. Ammeter or Batterm-Generator Indicator Inoperative. 

(1) 

(2) 

(3) 

(4) 

Batteries sulpiated (ammeter Mzly) . -Replace batteries 
(par. 168). 
Znstrum.ent cluster wi&ng humess connections fau-Jty. Check 
connections at instrument cluster wiring harness. Clean 

and tighten connections or replace instrument cluster wiring 
harness, as required (par. 178f). 
Generator or gerwrator regulator faulty. Refer to para- 
graph 92e. 
Instrument faulty. Replace ammeter or battery generator 
indicator (par. 178a and b) . 

d. Oil Pressure Gage or Gage Sellding Unit Inoperative. Replace 
oil pressure gage (par. 178~) or gage sending unit (par. 1162 and m) 
as required. 

e. Speedometer Does Not Resister. 

(1) 

(2) 

(3) 

Speedowster faulty. “Disconnect slzeedometer shaft at the 
speedometer. Drive the vehicle and note if shaft core turns. 
If the core turns, replace speedometer (par. 1’i’M and e) . 
Speedometer shaft broken. Disconnect speedometer shaft at 
the drive pinion on the transfer (fig. 162). Turn the shaft 
to determine if it is broken. If broken, replace the sha.ft or 
core. 
Drive pinion damuged. If the speedometer and flexible 
shaft appear to be satisfactory, replace the speedometer 
drive pinion (par. 197). 

f. Horn ZnoperatCve. 
(1) Batteries d&charged. Check batteries for specific gravity 

(par. 1676). Replace batteries if necessary (par. 168). 
(2) Horn faulty. Check to determine whether current reaches 

the horn cable connectors, using the low voltage circuit tester 
(fig. 63). 



Figure 6.3. Oheokhg jor ouwent at horn ccmmectlona. 

If no voltage reading is indicated, proceed with (3) and 
(4) below. 

(3) Horn cable (wiring harness) faulty. Check the horn cable 
in the wiring harness, using the low voltage circuit tester 

(fig. 64). 

(4 

(b) 

(c) 

(d) 

(e) 

Disconnect the horn button cable at the cable connector on 
left front fender splash shield. 
Disconnect the two horn cables at the cable connectors on 
the horn and connect cable (25) to cable (25A). 
Connect the positive ( + ) test lead to the positive ( + ) 
terminal of the low voltage circuit tester and attach the 
clip end to the horn cable at the harness end. 
Connect the negative (-) test lead to the 50 VOLTS 
terminal of the tester and attach the clip end of the lead to 
a ground on the engine. 
Observe the voltmeter lower scale. The voltmeter should 
show battery voltage (approximately 24 volts). If no volt- 
age reading is indicated, the horn cables in the wiring 
harness are probably defective. Notify ordnance m’ain- 
t.enance personnel. If voltage reading is normal, proceed 
with (4) below. 



(a> 

(5) 

Cc) 

g. Howl 

Connect the voltmeter positive ( + ) test lead ( (3) (c) 
above). 
Connect the voltmeter negative ( - ) test lead to the 50 
VOLTS terminal of the tester and attach the clip end of 
the lead to the horn button cable terminal at the engine 
end. 
Remove the horn button (par. 179b) and ground the upper 
terminal of the horn button cable to the horn button lower 
retaining plate. Observe the lower scale of the voltmeter. 
The voltmeter should show battery voltage (approximately 
24 volts). If no voltage is indicated, replace the horn 
button cable. If voltage reading is normal, replace horn 
button and/or other parts as necessary (par. 179d). 
Operates Continually. Stop horn operation by discon- 

Figure 64. Checking for current through horn cables. 



b. Loose or Missing Lo&washer Smm8. Check all lockwasher 
screws attaching fender splash shields, fenders, radiator guard side 
supports, and fender to hood side panels. Service or replace as 
required. 

c. Spark Plug8 Faulty. Replace spark plugs (par. 124). 
d. Spark Plug Gal&s Faulty. Replace spark plug cables (par. 

124). 
e. Brownd Strap8 Looee. Check ground straps and attaching parts 

at the generator regulator and the clutch housing to frame side rail 

ground straps. On the ambulance truck M43, also check ground 

straps on the personne1 heater and ventilating blower motors. Service 

as required (pars. 121,122, and 165). 
f. Starter Faulty. If radio interference occurs only when the 

starter is operating, replace the starter (par. 158). 
g. Generator and/or Generato Regulator Fax&y. Temporarily 

disengage the fan belt from the generator pulley and start the edgine. 
If radio interference is eliminated when the generator is not operating, 
stop the engine a,nd replace the generator (par. 164) and/or generator 
regulator (par. 165). 

h. Ignition Filter Faulty. Replace filter (par. 130). 
i. Distributor Rotor or Cap Faulty. Replace the distributor rotor 

or cap if the contacts show_eGdence of burning (pars 127 and 128). 

97. Personnel Heater and Ventilating B‘lowers (Ambukrtrce 
Truck M43) 

a. Heater Fails to Start. Follow instructions on the operating in- 
struction plate (fig. 10). If heater still fails to start, perform the 
checks described in (1) through (4) below, using the low voltage 
circuit tester. 

(1) C&A for current at heater (fig. 65). 
(a) Remove the guard from top of the heater to provide access 

to the electrical connections. 
(b) Connect the voltmeter positive ( + ) test lead to the volt- 

meter positive ( + ) terminal and attach the clip end of the 
lead to the No. 3 connection on the heater terminal strip. 

(c) Connect the voltmeter negative ( - ) test lead to the 50 
VOLTS terminal of the tester and attach the clip end of 
the lead to a suita.ble ground on the heater case. 

(d) Observe the voltmeter lower scale. If the voltmeter does 
not show battery voltage (approximately 24 volts), pro- 
ceed with (2) below. 

(2) Check: for current through heater ciwuit breder. 
(a) Disconnect cable (400) from the heater circuit breaker. 



(c) If the voltmeter stays at zero and current is not flowing 
through the circuit breaker, proceed with (3) below. If 
current is flowing through the circuit breaker, proceed with 
(4) below. 

(3) Check for current to circuit breaAer. 
(a) Remove cable (11) from the heater circuit breaker. , 
(b) Refer to paragraph 943(3) for method of checking for 

current to the circuit breaker. 
(G) If battery voltage is indicated on the lower scale of the 

voltmeter, replace the circuit breaker. If voltmeter stays 
at zero and current is not flowing to the circuit breaker, 
notify ordnance maintenance personnel. 

(4) Ch.tA for current to heater control cable (fig. 66). If cur- 
rent flows through the heater circuit breaker, but does not 
reach the heater, proceed as outlined in (a) through (e) 
below. 

(4 

(6) 
(c) 

Remove the right ventilating blower inspection cover at 
the upper corner of the driver’s compartment. 
Disconnect cable 400-B at the cable connector. 
Connect the voltmeter positive ( + ) test lead to the posi- 
tive ( + ) terminal of the low voltage circuit tester and at- 



(4 

(e) 

(5) 

(6) 

(7) 

Connect the voltmeter negative ( - ) test lead to the 50 
VOLTS terminal of the tester and attach the clip end of the 
lead to a suitable ground on the blower. 
Observe the voltmeter lower scale. If the voltmeter indi- 
cates battery voltage (approximately 24 volts), an open 
circuit between the cable connector and the heater is indi- 
cated. Notify ordnance maintenance personnel. 

Check heater control. If current to the heater is indicated 

by (1) above, or if it is established by corrective measures pre- 
scribed in (2), (3), and (4) above, and the heater will not 

start, t,he heater control is faulty. Notify ordnance main- 

tenance personnel. 
Heater fu&ty. If the heater will not start after (1) through 
(5) above have been performed, replace heater (par. 273a 
and b). 
Remove testing equipment. When the checks have been com- 
pleted, remove the testing equipment, connect all cables, and 
install the blower inspection cover, the instrument cluster, and 
the heater guard. 

6. Heater Starts bwt Will Not Burn. 
(1) Fuel does not reach heater co&rol ualve. Check for fuel 

flow to the heater control valve. 
(a) Disconnect the fuel line at the heater control valve and 
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(6) 

CC) 

i2) 

(3) 

attach a length of hose to the open fuel line. Insert the 

other end of the hose in a suitable container. 
Turn the heater switch on and note whether fuel flows into 
the container. 
If no fuel flows or if flow appears to be insufficient, check 
for restricted fuel filter or fuel lines, or an inoperative fuel 
pump. Clean or replace the filter (par. 273f), blow out 
fuel lines, or replace the fuel pump (par. 273g) as required. 

1 
Igniter faulty. If sufficient fuel is reaching the control 
valve, and the combustion motor runs when the switch is 
turned on, replace the igniter (par. 2’73~ and d) . 
Heater faulty. If the heater fails to burn after (1) and (2) 
above have been performed, replace the heater (par. 273a 
and b). 

c. Thermostat Does Not Control Temperature (Heater Operates 
Satisfactorily). Replace thermostat (par. 273h). 

d. Ventilating Blowers Inoperative. If either ventilating blower 
fails to start when the motor switch is turned on, perform the checks 
described below, using the low voltage circuit tester. 

(1) Check for current to the ventilating bbwer nwtor (fig. 67). 

(a> 

(6) 

(cl 

(4 

(e> 

- 
Remove the ventilating blower inspection cover at the up- 
per corner of the driver’s compartment. 

Remove the blower motor cable connector from the clip on 
the blower and disconnect cable (346) (right blower) or 
(347) (left blower) at the cable connector. 
Connect the voltmeter positive ( + ) test lead to t.he positive 
( + ) terminal of the low voltage circuit tester and attach 
the clip end of the lead to the cable terminal. 
Connect the voltmeter negative ( -) test lead to the 50 
VOLTS terminal of the tester and attach the clip end of the 
lead to the motor ground strap screw on the blower. 

Turn the blower switch on and observe the reading on the 
voltmeter lower scale. If the voltmeter shows battery 
voltage (approximately 24 volts), replace blower motor 
(par. 2723 and c) . If no voltage reading is indicated, pro- 
ceed with (2) below. 

(2) Check for current to blower switch. 

(a) 

(6) 

Current for both the ventilating blowers and the personnel 
heater is supplied by cable 400-B. Check for current (a(4) 
above). 

Observe the voltmeter lower scale. If the voltmeter shows 
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Figure 67. Checking for current to ventilating blower motor and sm9tch. 

(c) When the checks have been completed, remove the testing 
equipment and install the blower inspection cover. 

98. Clutch 

a. Chtch Slips. 

(1) 

(2) 

ITWU$&X~ clu,tch pedal free travel. Adjust clutch pedal 
(par. 187). 
Oil on Atch disk facing. Remove the clutch housing drain 
plug and check for oil in t,he. housing. If there is oil in the 
housing, replace t.he clutch disk (par. 189). 

Note. On engines equipped with crankcase ventilation shutoff 
valves, check to see that the valves are open, as operating the engine 
with the shutod valves closed will cause a build-up of pressure in the 
crankcase, forcing oil into the clutch housing. 

b. Clu.tch Grabs or Chatters. 
(1) Excessive clutch pedal free travel. Adjust clutch pedal (par. 

187). 

(2) Clutch disk facing worn or glazed. Replace clutch disk. If 
the clutch pressure plate is cracked or scored, replace the 
pressure plate (par. 189). 

(3) Glutch disk hub worn or damaged. Replace the clutch disk 



c. C’lutch Noises. 

(1) 

(2) 

(3) 

(4) 

Clutch release bearing n&e. Clutch release bearing noise 

occurs only when the clutch is released, and is caused by a 
worn or damaged release bearing. Replace the bearing 

(par. 189). 
C&utch pilot bearing no&e. A squealing noise occurring only 

when the clutch is released indicates a worn or damaged 
bushing-type bearing at the end of the crankshaft. Notify 

ordnance maintenance personnel. 
Clutch disk noise. Remove the clutch disk (par. 189) and 
check for broken springs, loose facing rivets, or a worn or 
damaged hub. Replace faulty clutch disk (par. 189). 
Clutch pressure plate noise. Remove the pressure plate and 
check for worn or damaged parts. Replace faulty pressure 
plate (par. 189). 

99. Transmission and Power-Take-Off 

a. Gears Clash. 

(1) 

(2) 

(3) 

Clutch pedal free trawel incorrect. Adjust clutch pedal 

(par. 187). 
Insuficient lubricant or incorrect grade of I&rica/nt. Check 
lubricant level and grade and replenish or drain and refill 
transmission as required. Refer to lubrication order (figs. 
33 and 34). 
Clutch d&E hb worn or damaged. Replace clutch disk 
(par. 189). 

b. Hard Shifting. 
(1) Incorrect grade of kbm’cant. Drain transmission case and 

refill with correct grade of lubricant. Refer to lubrication 
order (figs. 33 and 34). 

( 2) Shifter f ark dam_aged. Replace transmission top cover (par. 
193). 

(3) Intern& parts worn or damaged. Replace transmission 

(par. l94). 
c. Trcmxm&&n SZips Out of Gear. Replace transmission (par. 

194) or notify ordnance maintenance personnel. 

d. Gear Knock. To determine whether gear knock is in the trans- 

mission or in the transfer, temporarily disconnect the intermediate 

propeller shaft at the rear of the transmission (par. 2OOcc), and with 

the engine running, shift the transmission through all speeds. If the 
gears knock, replace the transmission (par. 194). If the knock dis- 
appears, the difficulty is in the transfer (par. 1000). Attach the in- 
termediate propeller shaft to the transmission after performing the 

check (par. 2OOb). 



(1) Power-take-off gasket faulty. Replace gasket or gaskets 
(par. 192). (Transmission without power-take-off has two 

covers.) 
(2) Output shaft oil seal faulty. Replace the transmission (par. 

194) or notify ordnance maintenance personnel. 

(3) Air vent restricted. Remove and clean or replace the vent, 
as required (par. 207a). 

f_ Power-Take-Off Gear Noise or Whine. Incorrect backlash be- 
tween transmission and power-take-off gears. Replace transmission 
and power-take-off (par. 194) or notify ordnance maintenance per- 
sonnel. 

100. Transfer 

a. Shift C’ontrol Lever Jumps Out of Gear. Incorrect adjustment 

of the shift control lever rod. Adjust the rod (par. 196c). 
b. Hard Shifting to or From Front Axle. 

(1) Declutch control lever rod adjzlstment incorrect. (Adjust 

the rod (par. 196d). 
(2) Shifter shaft tight in transfer case. Free the shaft with 

penetrating oil and lubricate. 
(3) Internal parts worn or &m,aged. Replace transfer (par. 

198). 
c. Excessive Noise. 

(1) I~uficient lubricant. Replenish lubricant. Refer to lubri- 
cation order (figs. 33 and 34). 

(2) Inteti parts worn. or damaged. Replace transfer (par. 
198). 

Note. Some gear noise is audible under load, with transmission in 
high gear, at low or medium speeds, and should be considered normal. 

(3) Gear ,‘mo&. Refer to paragraph 99d for checking location 
of gear knock. Replace transfer (par. 198). 

d. Lubricant Lea&. 

(1) 

(2) 

(3) 

Air vent rest&ted. Remove and clean or replace the vent, 
as required (par. 207a). 
Lubricant level too high. Drain lubricant to correct level. 

Refer to lubrication order (figs. 33 and 34). 
Oil seal8 faulty. If excessive lubricant leakage occurs at 
the input and output oil seals or at the shifter shaft oil seal, 
notify ordnance maintenance personnel. 



(1) Companion @nge bolts 2008e. Service as necessary (par. 

2008). 
(2) Propeller shaft yoke or tube splines worn or damaged. Re- 

place propeller shaft (par 200). 
c. Propeller Shaft Whips. Check for bent propeller shaft yoke or 

tube. Replace propeller shaft (par. 200). 

102. Front and Rear Axles 

a. Lubricant Leaka. 
(1) Air vent restricted. Remove and clean or replace air vent, 

as required (par. 207~). 
(2) Drive shaft ji%nge gaskets faulty. Replace flange gaskets 

(pars. 20% and 206~ (front axle) or par. 210 (rear axle). 
(3) Wheel bearing oil seals faulty. Replace wheel bearing oil 

seals (par. 228). 
(4) Drive shaft oil seals faulty. Notify ordnance maintenance 

personnel. 
(5) Drive pinion bearing oil seal faulty. Notify ordnance main- 

tenance personnel. 
(6) Drive pinion carrier gasket faulty. Notify ordnance main- 

tenance personnel. 
b. Gear No&e Urn%%% Load or Coast. 

(1) Znsu#&ient Lubric~t. Check for lubricant leaks and cor- 
rect causes (a above). Replenish lubricant. Refer to lubri- 
cation order (figs. 33 and 34). 

(2) Worn or incorrectly adjwted intemuzl parts. Replace axle 
(par. 208 or 212) or notify ordnance maintenance personnel. 

c. Wheel, Hub, or Brakedrum No&e. 
(1) W&e1 betings loose or damaged. Adjust wheel bearings 

(par. 226~ and 6) or replace wheel bearings (par. 228)) as re- 
quired. 

(2) Znsu$&2ent lubricant. Lubricate wheel bearings. Refer to 
lubrication order (figs. 33 and 34). 

(3) Br&e drum acTe?us loose or damaged. Service as required 
(par. 228). 

(4) Wheels loose. Tighten wheel hub stud nuts (par. 227). 
(5) Brake incorrectly adjusted or damaged. Refer to paragraph 

103. 

103. Service Brakes 

No Brakea. 



(3) Master cylinder faulty. Replace master cylinder (par 221). 
(4) Brake adju&nent incorrect. Adjust brakes (par. 214). 

b. Brukes Fail on First Pedal Application, but Function After 

Several Applications. 
(1) BraJce /Lid low) in master cylinder. Check for fluid loss and 

correct as necessary (a (2) and (3) above). Bleed brake sys- 

tem (par. 216) and replenish fluid in master cylinder. 
(2) Air in brake system. Bleed brake system (par. 216). 
(3) Bral%e adju&nent incorrect. Adjust brakes (par. 214). 

c. Inadepmte Brakes. 

(1) Brake adjustme& incorrect. Adjust brakes (par. 214). 
(2) Bra/cc pedal rod ao!ju&nent incorrect. Adjust pedal rod 

(par. 217%). 
(3) Brake lin&ngs worn. Replace brakeshoes (par. 220). 
(4) Bral%e lin&ngs greasy. Correct cause of lubricant leakage 

(par. 102a) and replace brakeshoes (par. 220). 

d. #oft or Spongy Pedal. 
(1) Br&e fluid leaks. Refer to a(2) and (3) above. 

(2) Air in s?ystem. Bleed brake system (par. 216). 
(3) Bra&e adjustment incorrect. Adjust brakeshoes (par. 214). 

e. Bra&s Drag. 

(1) 

(2) 

(3) 
(4) 

(5) 
(6) 

(7) 

(8) 

Brakeshoe return springs weak or damaged. Replace re- 
turn springs (par. 220). 
Grease or brc&e fluid on brake linings. Check for defective 
hub bearing oil seals (par. 228) or damaged wheel cylinders 
(par. 220) and correct as necessary. Replace brakeshoes 

(par. 220). 
Brake adjustment incowect. Adjust brakes (par. 214). 
Bra&e pedal return spring weak or broken. Replace return 
spring and/or spring extension. 
Wheel bearings loose. Adjust wheel bearings (par. 226). 
Wheel cylinder piston sticking. Replace wheel cylinder 
(par. 220). 
Bralee pedal rod ndjustm,snt irxorreot. Adjust pedal rod 

(par. 217). 
Master cylinder1 fuulty. Replace master cylinder (par. 221). 

104. Handbrake 

a. BraJce Fails to Hold Parked Vehicle. 

(1) Control lever rod adjustment incorrect. Adjust rod (par. 
219b). 



(4) &&e band lining worn or damaged. Replace band (par. 

(5) SYZ& band lining greasy. Check and correct lubricant leaks 
at transfer case (par. 1OOd) and replace band (par. 223). 

b. Brake Drags. 
(1) B&e opera&g lever not f&y released. Release lever. 
(2) Control lever rod ao!ju&mmt incorrect. Adjust rod (par. 

219b). 
(3) Bra&e band adhtment incorrect. Adjust band (par. 219a). 
(4) &tie bum! springa weak or broken. Replace springs (par. 

223). 

105. Wheels and Tires 

a. AbnomLal Tire Wear. 
(1) Tirea unde&$ated. Maintain tire pressure at 40 psi for 

normal operation. 
(2) Ezce8siue speed on paved highwuy with front axle engaged. 

Keep speed within limits specified in caution on instruction 
plate (B, fig. 8). 

(3) Front wheel toe-in imom+ect. Adjust toe-in (par. 2030?). 
(4) Spring &pa loose or sp&nq cent&r bolt8 broken. Tighten 

spring clip nuts or replace spring as required (par. 243 
(-front) or 244 (rear) ). 

b. Wheel Noise. 

(1) 

(2) 

(3) 

Wheel hub aCud8 or etud nuts loose or damaged. &$ace 
loose or damaged studs (par. 227). Tighten stud nuts. 
Wheel bearings loose or damaged. Adjust (par. 226) or re- 
place bearings (par. 228). 
Steering knuckle bearings worn or damaged (front wheele) . 
Replace front axle (par. 208)) or notify ordnance mainte- 
nance personnel. 

106. Steering 
a. Excessive Play in Steering. 

(1) 

(2) 

Steering gear part8 worn. Disconnect the steering gear to 
idler arm drag link from the pitman arm. With an assistant 
applying pressure at the pitman arm, turn the steering wheel 
back and forth and note the amount of play in the steering 
gear. Replace steering gear (par. 237) if play is excessive. 
Dm.g links tooae. Check drag links at pitman arm, idler arm, 



(2) Steering gear misalined. Aline steering gear (par. 231). 
(3) Drag link and/or tie rod ends binding. Lubricate drag 

links and tie rod ends. Refer to lubrication order (figs. 33 

and 34). 
c. Shimmzy. (An oscillating motion of the front wheels, causing 

difficulty in holding the steering wheel steady.) 
(1) Steering linkage loose. Inspect tie rod ends (par. 204) or 

drag links (par. 2346 (4) ) . Replace worn or damaged parts 
as required. 

(2) Wheel bearings loose. Adjust wheel bearings (par. 226). 
(3) Tires excessively wo,rn. Replace tires (par. 229). 
(4) Wheel stud nu*ts loose. Service stud nuts. 
(5) Steering knuclcle flange bearings loose. Adjust steering- 

knuckle-bearing-preload (pars. 205 and 206). 
d. Steering Wander (a tendency of the Vehicle to Steer Itself from 

a Straight Course). 

(1). 
(2) 

(3) 

Toe-in adjustment incorrect. Adjust toe-in (par. 203d). 
One front tire unde&nfZated or excessively worn. Inflate 
both tires to 40 psi for normal operation. Replace excessively 

worn tire (par. 229). 
Wheel bearings tight or insuqjbkntly lubricated. Adjust 

wheel bearings (par. 226) or lubricate bearings. Refer to 
lubrication order (figs. 33 and 34). 

e. Steering Dive (a Tendency of the Vehicle, when turned in either 
Direction, to Turn too Rapidtyy). 

(1) Front spring leaves or center bolt broken. Replace spring 
(par. 243). 

(2) Spring clips loose or damaged. Tighten spring clip nuts or 
replace clips as required (par. 243). 

(3) Wheel cylinder faulty. Replace wheel cylinder (par 220). 

107. Springs and Shock Absorbers 

a. Vehicle Leans to One Side (Empty). Check for weak or broken 
spring. Replace spring (par. 243 (front) or 244 (rear) ) . 

b. Sprhgs or Spring Shackles Noisy. 

6) 

(2) 

(3) 

(4) 

(5) 

String leaves or center bolt bro7cen. Replace spring (par. 
243 (front) or 244 (rear) ). 
Lubrication insuficient. Lubricate spring bolts. Refer to 
lubrication order (figs. 33 and 34). 
Spring cZips loose or damaged. Tighten spring clip nuts or 
replace clips as required (par. 243 (front) or 244 (rear) ) _ 
Spring bolts or shackle bolts worn or damaged. Replace 
bolts (par. 243 (front) or 244 (rear) ) . 
Spring bearings (bushing-type) or shackles worn or dam- 



c. Shock Absorber Loose. Replace upper and lower shock absorber 

stud bearings (par. 245). 
d. Shock Absorber Noisy. Replace shock absorber (par. 245). 
e. Shock Absorber Ineffective. Replace shock absorber (par. 245). 

108. Winch 
a. Winch Pa& to Operate (Clutch Shifter Handle Engaged>. 

Winch drive shaft shear pin broken. Replace shear pin (par. 182). 
b. Winch Will not Hold Load. Winch safety bra.ke faulty. Ad- 

just safety brake band (par. Mb). 
c. Other Causes. If the winch fails to operate properly after per- 

fornung a and b above, replace winch (par. 185). 

Section V. ENGINE DESCRIPTION AND MAINTENANCE IN 
VEHICLE 

109. Description and Data 

a. Deecription. 

(1) 

(2) 

The engine (figs. 68 and 69) is mounted on a support plate 
at the front and brackets attached to the frame side rails at 
the rear. A rubber cushion at the front support and rubber 
insulators at the rear mountings serve to decrease vibration. 
A pressure oiling system -provides lubrication of internal 
parts. 
This section includes instructions for engine tune-up, mani- 
fold vacuum test, compression test, valve tappet adjustment, 
cylinder head tightening, replacement of cylinder head 
and/or cylinder head gasket, replacement of intake and ex- 
haust manifolds and/or gaskets, servicing of the engine oil- 
ing system, and servicing of the crankcase ventilating system. 
Refer to paragraph 119 for maintenance operations described 
in other sections. 

b. Data. 
Bore__---__-__________________--______--_________--__-__-__________ 31/ in. 
Compression pressure at 150 rpm (cranking speed) ______________ SO to 130 psi 
Compression ratio____---_______-----_----________-_-----___---___-__ 6.7:1 
Crankshaft rotation (viewed from front) ____________________------ clockwise 
Cylinder head cap screw torque--------------_______---_----___- 65 to 70 lb-ft 
Engine mounting____-----_______---_--------_-____-_--__----------_ 3 point 
Firing order______---_--________---------__-_-____-----___--___ l-g-36-2-4 
Location of cooling system drain cocks-----------_-_----bottom of radiator (1) 

left side of engine block (1) 
Manifold heat control valve setting (winter-summer) ________________ manual 
Manifold vacuum (at sea level) ______________________------------ 17 to 21 in. 
Piston displacement___________________-_-------___--_-------__- 230.2 in. 



Weight : 
W/transmission and radiator (includes coolant and oil) ____________ 865 lb 
W/o transmission and radiator (shipping weight) __________________ 675 lb 

110. Engine Tune-Up 

a. General. Engine tune-up is an orderly process of checking the 
engine to determine whether various units are operating within satis- 
factory limits, and making necessary adjustments and/or repairs to 
restore maximum engine performance. 

b. Order of Procedure. Perform a complete major tune-up of the 
engine. 

(1) 
(2) 
(3) 

Clean the engine (par. 81). 
Service the carburetor air cleaner (par. 1336). 
Test the batteries for specific gravity (par. 16’7)) and voltage 
(pa.r. 90d’) . 
Clean and adjust spark plugs (par. 124e). 
Clean and a,djust or replace distributor breaker points and 
capacitor (pars. 128 and 129). 

(6) Clean and check adjustment of the carburetor (par. 134). 

A- CARBURETOR 
B--AIR CLEANER 
C-OIL FILLER PIPE 
D-OIL LEVEL GAGE 
E--OIL FILTER 
F-GENERATOR REGULATOR 

H-FENDER-TO-HOOD SIDE PANEL 
J -STARTER 
K-DISTRIBUTOR 
L- RADIATOR TIE ROD 

M-GENERATOR 
N-WATER PUMP 



FQure 69. Engine-right atie. 

(7) Check engine timing (par. 126) . 
(8) Tighten the cylinder head cap screws, using a torque-indi- 

cating wrench (par. 1156) and following the sequence shown 
in figure 78. 

(9) Tighten manifold stud nuts (par. 114f( 8) ) and adjust mani- 
fold heat control valve (par. 114g). 

(10) Check oil pan drain plug. 
(11) Test manifold vacuum (par. 111). 
(12) Test engine compression (par. 112). 

Note. The manifold vacuum test and compression test determine 
whether valve tappet adjustment is necessary. If these tests indicate 
that valves are operating satisfactorily and quietly, (13) below may 
be omitted. 

(13) Adjust valve tappets (par. 113). 
( 14) Check fuel pump (par. 13%~) and service fuel filter in 

engine compartment (on vehicles so equipped) (par. 1396). 

111. Manifold Vacuum Test 
a. General. The manifold vacuum test is to determine whether 

vacuum is satisfactory for proper engine performance. 
b. Procedure. 



(2) 

(3) 

the gage hose to the fitting and hang the gage in a convenient 
spot for reading, as shown in figure 70. 
Start the engine and run at idling speed until normal oper- 
ating temperature is reached. 
Adjust the carburetor idle speed adjusting screw (fig. 70) 
until the desired engine idle speed is obtained. Turn the 
carburetor idle mixture adjusting screw (fig. 70) in either 
direction slowly until maximum vacuum gage reading is 
obtained. It may be necessary to reset the carburetor idle 
speed after adjusting the idle mixture. 

c. Interpretation of Vacuum Gage Reading. The pointer of the 
vacuum gage should be steady and show a reading of 17 to 21 inches 
at sea level. At higher altitudes, the reading will be less than that 
at sea level, decreasing approximately 31/z inches for each 5,000 feet 
increase in altitude. A fluctuating gage pointed, after (1) through 
(8) in paragraph 1106, and b (2) and (3) above have been performed, 
indicates insufficient valve tappet clearance or a leaky cylinder head 
gasket. Adjust valve tappets (par. 113), replace the cylinder head 
gasket (par. 115), or notify ordnance maintenance personnel. An 
abnormally low reading, with steady pointer, indicates faulty manifold 
or manifold gaskets. Replace the intake manifold and/or manifold 
gaskets as required (par. 114). 

d. Rernove Gage. Remove the vacuum gage, hose, and hose fitting 
from the intake manifold. Install the elbow-type nozzle and connect 
the primer inlet line (,on vehicles so equipped), or install the ?h-inch 
pipe plug. 



112. Compression Test 

a. General. The compression test is to determine the condition of 
the pistons, piston rings, cylinder walls, cylinder head gasket, and 
valves. This test should be made with the engine at normal operating 
temperature and fully charged batteries. 

b . Procedwe. 

(1) 
(2) 
(3) 

(4) 

(5) 

(6) 

Remove all spark plugs (par. 124d). 
Pull the throttle control out all the way. 
Insert the compression gage in the No. 1 spark plug hole 
as shown in figure 71. Hold the gage firmly in place while 
an assistant cranks the engine with the starter long enough 
to obtain an accurate reading on the gage. 
Record the reading in the space provided on Form 461. Reset 
the indicator to “0” by pressing the reset valve (fig. 71). 
Test the other five cylinders in the manner described above 
and record the reading for each cylinder. 
Compare the readings. The variation between cylinders 

should not exceed 10 psi, with a minimum reading of 90 psi. 
at a cranking speed of 150 rpm. 

Note. If readings vary more than 10 psi., or any reading is below 90 psi. 
notify ordnance maintenance personnel. 

c. Interpretation of Gage Readings. 
(1) Compression gage readings of 90 psi. or more for each t :yl- 



inder, with variation between cylinders not exceeding 10 
psi, may be considered normal. 

(2) If the compression for any cylinder is less than 90 psi., 
determine whether the low reading is caused by faulty pistons 
or faulty valves. 

(4 

(6) 
cc> 
(4 

(4 

With the piston down, inject engine oil on top of the piston 
through the spark plug opening and exercise care to pre- 
vent oil from reaching the valves. 
Wait a few minutes to allow oil to seal the piston rings. 
Repeat the compression test (b above). 
A low compression reading on both the first and second 
tests indicates faulty valves. Adjust the valve tappets 
(par. 113), or notify ordnance maintenance personnel. 
A normal compression reading on the second test indicates 
faulty pistons, piston rings, or cylinder walls. Notify 
ordnance maintenance personnel. 

d. Zmtall Spark PJuga. After completing the compression test, in- 
stall the six spark plugs (par. 124f). 

113. Valve Tappet Adjustment 

a. Remove Carburetor Air Cleaner. Refer to paragraph 133~. 
b. Remove Right Front Wheel. Jack up the wheel, remove the 

five wheel stud nuts, and remove the wheel and tire. 
c. Remove Right Front Fender Splash Shield. Refer to paragraph 

250b. 
d. Remove Fuel Pump Heat Shield. Remove the fuel pump heat 

shield wing nut (fig. 74 and lockwasher from the fuel pump stud. 

Loosen the exhaust manifold front stud nu.t sufficiently to remove 
the heat shield. Tighten the stud nut. 

e. Rernove (/rankcase Vent Line. Refer to paragraph 117e. 
f. Loosen Crankcase Metering Valve and Related Parts (par. 117f). 

Unscrew valve enough to provide access to the valve cover plates. 
g. Remove VaZve Compartment Covers. Remove the two valve 

compartment cover screws and screw gaskets from each cover, and 
remove the two covers and cover gaskets. 

h. Adjust Valve Tappets (fig. ‘72). 

(1) Start the engine and run until normal operating temperature 
is reached. 

Note. Keep the engine running at idle speed while adjusting the 
tappets. 



- 

Figure 72. Adjusting vake tappete. 

(3) Adjust the exhaust valve tappets ( (2) above), using a 0.014- 
.inch thickness gage. 

(4) Stop the engine and allow it to cool before assembling parts. 
i. Install Valve C0mpartmm.t Covers. Install new valve compart- 

ment cover gaskets on the covers and position the covers on the cyl- 
inder block. Install a new gasket on each of the four cover screws, 
install the screws, and tighten. 

j. Poe&on Crankcase Metering Valve arm! Related Parts. 
(1) Swing the crankcase metering valve and related parts clock- 

wise to correct position (fig. 73). 
(2) On engines equipped with crankcase ventilation shutoff 

valves, install the shutoff valve control in the control clip 
and valve lever swivel. Adjust the control (par. 118e). 

k. Zmtall Crankcme Vent Line. Refer to paragraph ll’i’m. 
1. Install Fuel Pump Heat Shield. Loosen the exhaust manifold 

front stud nut enough to insert the slotted portion of the heat shield 
between the stud nut washer and the manifold, and position the heat 
shield over the fuel pump heat shield stud. Install the No. 10 lock- 
washer and No. lo-32NF wing nut on the he& shield stud. Tighten 

the manifold stud nut and the wing nut. 
m. In&& Right Front Fender Splash Shield. Refer to paragraph 

250f. 

n. Install Right Front Wheel. Install thii right front wheel and 
tire. Install the five a/,-16NF wheel nuts (par. 2273). Remove jack. 

o. Install Carburetor Air Cleaner. Refer to paragraph 133e. 



114. Intake and Exhaust Manifolds 

a. General. Organizational maintenance of the intake and exhaust 
manifolds includes replacement of either manifold and the manifold 
gaskets and adjustment of the manifold heat control valve. 

b. Removal. 

(1) 

(2) 

(3) 
(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Remove the four screws that secure the right front fender to 
hood side panel and remove the panel. 
Loosen the right radiator tie rod at the tie rod bracket on 
the dash panel and raise the rod to an upright position. 
Remove the carburetor air cleaner (par. 133~). 
Remove the air cleaner elbow (U, fig. 73) and carburetor 
(D, fig. 73) as a unit (par. 136b). 
Disconnect the upper exhaust pipe (N, fig. 73) from the lower 
exhaust pipe by loosening the nuts on the two eyebolts and 
swinging the eyebolts out from the pipe flange. 

Disconnect the outer end of the crankcase vent line (H, fig. 
73) by unscrewing the tube nut from the elbow (L, fig. 73). 
On engines equipped with crankcase ventilation shutoff 
valves, detach the valve control (B, fig. 73) and remove the 
shutoff valve (J, fig. 73), the crankcase metering valve (G, 
fig. 73), and support clamp (F, fig. 73) and fittings as a unit 
by unscrewing the metering valve upper elbow (A, fig. 73) 
from the metering valve nipple (C, fig. 73) or nipple bushing. 
On engines not so equipped, remove the vent line elbow, 
union, nipple, the metering valve, and two elbows as a unit 
in the same manner. 
On engines equipped with a priming system, disconnect the 
primer pump to intake manifold line from the tee-type nozzle 
in the rear port of the intake manifold. 
Disconnect the fuel pump to intake manifold line (D, fig. 74) 
from the elbow (B, fig. 74) in the int,ake manifold. 

(10) Unhook the throttle return spring (M, fig. 73) from the 
return spring clip (K, fig. 73) on the bellcrank rod. Re- 
move the cotter pin from the front end of the accelerator 
shaft to throttle control bellcrank rod (P, fig. 73) and re- 
move the return spring clip. Disengage the rod from the 
throttle control bellcrank (R, fig. 73) and temporarily in- 
stall the cotter pin in the end of the rod to hold the rod spring 
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KEY ITEM 

A-- WIPER HOSE LINE CLIP 

B-ELBOW 

C-THROTTLE CONTROL CLIP BRACKET 

0 -FUEL PUMP TO INTAKE MANIFOLD LINE 

E-hELLCRANK STUD 

F-THROTTLE CONTROL LEVER 

G-INTAKE MANIFOLD 

H- WASHER 

KEY ITEM 

J--MANIFOLD STUD NUTS 

K-VACUUM LINE CLIP 

L- .FUEL PUMP HEAT SHIELD 

M-HEAT SHIELD WING NUT 

N-FUEL PUMP 

P-EXHAUST MANIFOLD 

Q-THROTTLE CONTROL BELLCRANK 

R--FUEL PUMP TO WIPER HOSE LINE 

RAPD 196307 

Figure 74. Manifold diuconmct point% 

(12) Remove the 13 manifold stud nuts and 8 washers (fig. 75). 

Remove the vacuum line clip (K, fig. 74) and move the line 

out of the way. 
(13) Remove the assembled manifolds. Remove and discard 

the manifold gaskets and the upper to lower exhaust pipe 
gasket. 

(1) 

(2) 

(3) 

Remove the throttle control bellcrank (S), throttle control 
lever (IJ) , and throttle control clip bracket (V) , as a unit by 
unscrewing the bellcrank stud (T) from the intake manifold. 
Remove the two nuts and bolts that secure the upper ex- 
haust pipe to the exhaust manifold and remove the upper 
exhaust pipe. Remove and discard t,he gasket. 
Remove the metering valve nipple (J) , with the pipe bush- 
ing (M) , nut (L) , lockwasher (K) , and plain washer (H) . 
the two 7/,,-20NF x 13/4 cap screws and Tie-20NF nuts. 



KEY ITEM KEY ITEM 

A-_3/8-24NF SEIZE-PROOF NUTS AND THICK D--3/E-16NC (9/161 X 3/&24NF 113/161 X 

WASHERS l-21 /32 HEAT TREATED STUDS 

B-MANIFOLD CLAMP WASHERS AND E-3/&3-16 (9/16) X 3/R-24NF (5161 X 3.5/16 

3/8-24NF NUTS HEAT TREATED STUDS 

C--3/B-16NC l9/16) X 3/&24NF (13/16) X 

13116 HEAT TREATED STUDS RAPD 196308 

Figure 75. Location of manifold studa, nute, aad waShim. 

(A and D) and the elbow-type nozzle (G) . Remove the 
three nozzles and the nozzle extension. On engines not so 
equipped, remove the three pipe plugs from the intake 

manifold. 

(6) Remove the four screws (Q) that secure the exhaust mani- 
fold (P) to the intake manifold (F) and separate the mani- 
folds. Remove and discard the intake to exhaust manifold 
gasket (N). 

d. Inspection. Clean the mating surfaces of the manifolds and 
the engine block. Inspect the manifolds for cracks, damaged flange 
surfaces, and other visual damage. Inspect the manifold studs for 
damaged threads and see that all studs are secure, Tighten loose 
studs; remove damaged studs. Inspect the manifold heat control 
valve for worn or corroded parts. If the heat control valve is dam- 
aged, or inoperative, replace the exhaust manifold. Check all lines 
and fittings for breaks and damaged threads (fuel, ventilation, and 
vacuum lines and priming lines if engine is so equipped). Replace 

all parts that are unfit for further service. 
e. As8ernbZy (fig. 76). 

(1) Install new intake to exhaust manifold gasket (N) on the 
exhaust manifold (P) and install the intake manifold (F) 
on the exhaust manifold. Install the four 6/re-inch screws 
(Q,) finger-tight until the manifolds are installed (f(8) 
below). 

(2) On engines equipped with a priming system, install the 
elbow-type nozzle (G) in the front port of the intake mani- 
fold, the tee-type nozzle (D) with nozzle extension (W) in 



KEY ITEM 

A-TEE TYPE NOZZLE 

B-MANIFOLD LINE ELBOW 

C-PRIMING SYSTEM LINE 

D-TEE TYPE NOZZLE 

E-PRIMING SYSTEM LINE 

F-INTAKE MANIFOLD 

G--ELBOW TYPE NOZZLE 

H--PLAIN WASHER 

J-METERING VALVE NIPPLE 

KEY ITEM 

M-PIPE BUSHING 

N-INTAKE TO EXHAUST MANIFOLD GASKET 

P-EXHAUST MANIFOLD 

Q-SCREW 

R-HEAT CONTROL VALVE PLATE 

S-THROlTLE CONTROL BELLCRANK 

T-BELLCRANK sTuD 

U-THROTTLE CONTROL LEVER 

V-THROIILE CONTROL CLIP BRACKET 

K-LOCK WASHER W-NOZZLE EXTENSION 

L-NUT RAPD 196309 

(3) 

(4) 

Figure 76. Intalce and exhau.st man~folas-exploded view. 

port. On engines not so equipped, install the three v4-inch 

pipe plugs in the intake manifold ports. 
Install the 1/-inch, 90°, Ys-inch male pipe end, inverted 
flared tube elbow for the fuel pump to manifold vacuum 
line in the intake manifold (F) . 
Install metering valve nipple (J) in the intake manifold 
and install the l/&inch plain washer (H) , +$-inch lockwasher 
(K) ,1/-20NF nut (L) , and 1/ 1/ pipe bushing (M) 



trol clip bracket (V) on the bellcrank stud (T) , and screw 
the stud into the front hole of the boss on the intake mani- 
fold. Tighten the stud. 

f. 1T&lddhtiolt. 
(1) If any of the manifold studs were removed, install new 

studs in their respective locations (fig. 75) and tighten. 
(2) Install a new upper to lower exhaust pipe gasket on the 

the lower exhaust pipe. 
(3) Install new intake and exhaust manifold gaskets over the 

manifold studs. 
(4) Position the manifold assembly on the manifold studs. As 

the manifold is being pushed onto the studs, install a manifold 
clamp washer and a 3/8-24NF nut on each of the two upper 
center studs. 

Note. Nuts cannot be installed after the manifold is in position 
against the cylinder block. 

(5) Connect the fuel pump to intake manifold line (D, fig. 74) 
to the elbow (B, fig. 74) in the intake manifold and install 
the vacuum line clip (K, fig. 74) on the exhaust manifold up- 
per front stud. Position the fuel pump heat shield (L, fig. 
74) over the exhaust manifold lower front stud. 

(6) Install the four thick brass washers (chamfered side out) and 
four seize-proof nuts (A, fig. 75) (tapered side toward 
washer) on the exhaust manifold studs. 

(7) Install the other two manifold clamp washers and two s/8- 
24NF nuts (B, fig. 75) on the upper studs. Install the five 
3/,-24NF nuts on the lower studs (D and E, fig. 75). 

(8) Tighten all manifold stud nuts lightly and evenly until the 
manifolds are snug against the cylinder block. Tighten the 
four screws that secure the intake manifold to the exhaust 
manifold. Tighten the manifold stud nuts. 

(9) Connect the wiper-hose line (R, fig. 74) at the fuel pump (N, 
fig. 74). Position the wiper hose line clip (A, fig. 74) over 
the throttle control clip bracket hole, and install a 5/,,-inch 
lockwasher and 5/,,-18NC x a/s cap screw. Connect the wind- 
shield wiper hose to the line. 

(10) Remove the cotter pin from the front end of the accelerator 
shaft to throttle control bellcrank rod and insert the rod 
through the bellcrank swivel. Install the return spring clip 
(K, fig. 73) and a new s/3a x s/4 cotter pin. Attach the throttle 
return spring (M, fig. 73) to the clip. 



sembled fittings by screwing the metering valve upper elbow 

(A, fig. 73) to the bushing on the metering valve nipple (C, 

fig. 73). 
(13) Connect the crankcase vent line (H, fig. 73) to the elbow (L, 

fig. 73). 
(14) Position the two eye bolts that secure the upper exhaust pipe 

to the lower exhaust pipe and tighten the e,ye bolt nuts. 
(15) Install the carburetor (D, fig. 73) and carburetor air cleaner 

elbow (U, fig. 73) as a unit (par. 136~). Connect and adjust 
the throttle control (par. 134b). 

(16) Install the carburetor air cleaner (par. 133e). 
(17) On engines equipped with crankcase ventilation shutoff 

valves, connect and adjust the shutoff valve control (par. 
118e). 

(18) Install the radiator right tie rod in the tie rod bracket on 
the dash panel with the bracket between the two plain wash- 
ers, and tighten the two tie rod nuts. 

(19) Position the right front fender to hood side panel and in- 
stal1 the four lockwasher screws. 

g. Adjut Manifold Heat Control Valve. Loosen the control valve 
adjusting plate stud nut and move the heat control valve plate (R, 

fig. 76) to the proper position for prevailing ambient temperature. Set 
the plate at SUMMER position for ambient temperatures consistently 

above 60” F. and at WINTER position for ambient temperatures 

consistently below 30” F. (fig. 77). Be sure to tighten the stud nut 

a,fter adjusting the plate. 

115. Cylinder Head and Gaskets 

a. Gerwrd. Organizational maintenance operations include tight- 
ening cylinder head cap screws, replacement of the cylinder head 
gasket, and/or the cylinder head. 

b. Tighten Cylinder Head. 
(1) Run the engine until normal operating temperature is 

reached. While waiting for the engine to warm up, proceed 
with (2)) (3)) and (4) below. 

(2) Remove the bolts and lo&washers attaching the two vent line 

clips (W, fig. 79) to the cylinder head cap screws. Remove 
the clips or push them along the lines and out of the way. 

(3) Remove the bolt and lockwasher attaching the oil level gage 
pipe support (T, fig. 79) to the cylinder head cap screw. 



pipure 77. Manifold heat cmtro2 value. 

(6) 

(7) 

(8) 
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Figure 78. Tightening sequence for cylinder head 8crew8. 

Tighten the cylinder head cap screws, following the sequence 
shown in figure 78. Tighten each screw to 65-70 pound-feet 
torque. 
Install a se-inch plain washer on each of the four ~a-24NF 
x s/a cap screws (M, fig. 79). Position the oil filter clamps 
on the bracket and install the four cap screws and plain 
washers (from clamp side). 

. 
Install the four s/&-inch lock- 

washers and 5/1a-24NF nuts. Tighten the nuts. 
Position the oil level gage pipe support (T, fig. 79) and in- 
stall a ‘ys-inch lackwasher and s/@4NF x +$ bolt and tighten. 



c. Rtmmd. 
Note. The key letters noted in parentheses are in figure 79. 

(1) Drain the cooling system (par. 148a) and disconnect the 

battery around cable from the outer battery. 

(2) Loosen the hose clamp (C) that secures the upper he (D) 
to the water outlet elbow (B) and remove the hose from the 

elbow. 
(3) Remove the two bolts and lockwashers that secure the by- 

pass elbow (BB) to the water pump (AA). 
(4) Unscrew the spark plug cable elbow nuts (K) and remove 

the cables (S) from the spark plugs. 
(5) Remove the two bolts and lo&washers attaching the two 

vent line clips (W) to the cylinder head cap screws. 

(6) Disconnect the fuel tank vent line (X) and the master cylin- 

der vent line (A). Remove the two distributor vent lines (R) 
at the elbows in the air cleaner elbow (J) and at distributor. 

(‘7) Disconnect the oil filter pipe vent line (F) and remove the 
line. 

(8) Disconnect the fuel pump to carburetor fuel line (E) at car- 
burator and move o’ut of way. 

(9) Remove the nuts, lockwashers, plain washers, and cap screws 
(M) attaching the oil filter clamps to the oil filter bracket 

(N). 
(10) Remove the bolt and lockwasher that attach the oil level 

gage pipe support (T) *to the cylinder head cap screw and 
move the support out of the way. 

(11) Disconnect the temperature gage sending unit cable (P) 
from the sending unit. 

(12) Remove the bolt and lockwasher attaching the oil filter inlet 
line clip (V) to the left side of the cylinder head. 

(13) Move fuel tank vent line and master cylinder vent line to 
the left out of the way. Remove the 21 cylinder head cap 

screws (2) and remove the oil filter bracket (N) , the engine 
lifting bracket (L) , and the cylinder head (Y). Remove 
and discard the cylinder head gasket and the bypass elbow 
gasket. 

(14) Remove all carbon from the cylinder block and the cylinder 
head mating surf aces. 

Note. If the cylinder head was removed only for replacement of the 
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Figure 79. Cylitier head dieconnect points. 

(4) Remove the two cap screws attaching the outlet elbow to the 
cylinder head. Remove the outlet elbow, gasket, and thermo- 
stat. Discard the outlet elbow gasket. 

e. Znspectiolz. 

(1) Inspect the cap screws, lockwashers, plain washers, spark 
plug cable elbow nuts, and pipe plug and vent line connec- 



(3) 

(4) 

(5) 

Inspect the temperature gage sending unit for corrosion, 

damaged threads, or other visual damage, Replace sending 

unit if necessary. 

Inspect the outlet elbow, bypass elbow, and connecting parts 

for cracks, damaged machined stirfaces, deteriorated hose, 

damaged clamps, or other visual damage. Replace parts as 

necessary. 
Inspect the thermostat for proper closing and for visual 
damage. Valve will be closed at/or below temperature indi- 
cated on thermostat. Replace thermostat, if necessary (par. 
151). 

f. Assembly. 

(1) 

(2) 

(3) 

(4) 

Install the thermostat, gaskets, outlet elbow, and bypass 
elbow (par. 151~). 
Clean and inspect the spark plugs and adjust spark plug 
gap (par. 124e). Install the spark plugs, using new gaskets. 

Tighten the plus to 30 pound-feet torque. 
Coat the threads of the water temperature gage sending unit 

with liquid-type gasket cement and install the sending unit. 

Tighten the unit. 

Coat the threads of the +&inch pipe plug with liquid-type 

gasket cement and install plug in the heater hole (fig. 78). 
g. Installation. 

Note. The key letters notedN in parentheses are in figure ‘79 except, where 

otherwise indicated. 

(1) 

(2) 

Coat both sides of a new cylinder head gasket with a film 
of liquid-type gasket cement. Clean the mating surfaces of 
the Cylinder head and block thoroughly. Position the cylin- 
der head gasket on the block with the side marked “THIS 
SIDE DOWN” next to the cylinder block. Coat a new by- 
pass elbow gasket with liquid-type gasket cement and install 
the gasket on the water pump. 
Place the cylinderhead on the gasket, alining screw holes with 

those in the gasket and block. Install the cylinder head cap 
screws with the exception of cap screw Nos. 1, 3, 7, 9, 12, 
and 15. 

Note. Temporarily install cap screws fingertight. 

Position the engine lifting bracket (L) (flange holes toward 



(3) 
(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Tighten the cylinder head cap screws (b (6) above). 
Connect the upper hose (D) to the water outlet elbow (B) 
and tighten the hose clamp screw. 
Connect the fuel tank vent line (X) and the master cylinder 
vent line (A). Install the two distributor vent lines (R) 
to air cleaner elbow (J) and distributors (par. 135d( 11) 
and (12)). 
Connect the spark plug cables to the spark plugs and tighten 
the cable elbow nuts. 
Connect the temperature gage sending unit cable (P) to the 
sending unit, and connect the fuel pump to carburetor fuel 

line (E). 

Fill the cooling system with proper solution of coolant (par. 

148b). Connect battery ground cable to outer battery. 
Start the engine and run until normal operating tempera- 
ture is reached. Stop-the engine and again tighten the cyl- 
inder head cap screws (b (6) above). 

(10) Install a se-inch plain washer on each of the four +24NF 
x a/ cap screws (M) . Position the oil filter (Q,) on the oil 
filter bracket (N) and install the cap screws with plain 
washers from the clamp side. Install a s/la-inch lock washer 
and 5/,,-24NF nut on each screw. Tighten the nuts. 

(11) Position the oil level gage pipe support (T) on the No. 9 
tapped-head cap screw and install a 3/8-inch lockwasher and 
s/s-24NF x.1/s bolt. Tighten the bolt. 

(12) Install the oil filler pipe vent line (F) and tighten the tube 
nuts. 

(13) Position the fuel tank and master cylinder vent line clip 
(W) on No. 12 tapped-head cap screw and install a ys-inch 
lockwasher and 3/s-24NF x 1/ bolt. Tighten the bolt. 

(14) Position the clip for the distributor vent lines (R) on No. 3 
tapped-head cap screw and install a y&inch lockwasher and 
a/s-24NF x 1/ bolt. Tighten the bolt. 

(15) Position the oil filter inlet line clip (V) over the tapped 
hole at the left side of the cylinder head and install a ys-inch 
lockwasher and 3/8-16NC x .1/2 bolt. Tighten the bolt. 

116. Engine Oiling System 

a. Remozre Oil Filter Element (fig. 80). 

iVote. Two makes of filters are supplied and are interchangeable only as an 
assembly. 

(1) 

No attempt should be made to interchange parts. 

Remove the drain plug from the bottom of the filter body 
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Figure 80. Replacing oil filter e.lemmt. 

(3) Clean the insideof the filter body and the cover with dry- 
cleaning solvent or volatile mineral spirits and wipe with a 

clean cloth. 
6. ZnstaU Oil Filter EZement (fig. SO). 

(1) Install the x-inch pipe plug in the drain opening of the 
filter body. 

(2) Install a new filter element in the body. 

Note. Be sure to install the same type of filter element as the orig- 
inal ; refer to note in a above. 

(3) Install a new cover gasket in the cover. 
(4) Make certain the cover screw spring and gasket are in place. 

Position the cover on the filter body and tighten the cover 
screw. 

Caution: Check oil level and replenish as necessary. 

G. Remove Oil Filter, Oil Line Fittings, and Filter Clamps (fig. 80). 

( 1) Drain oil filter (a ( 1) above). 
(2) Disconnect inlet line from the elbow. 
(3) Disconnect outlet line from the connector at the bottom of 

the filter body. 







(3) Inspect the studs in the cylinder block for looseness or dam- 
aged threads. Tighten loose studs ; replace damaged studs. 

(4) Inspect the elbow (vent line) for cracks or damaged threads. 
Replace if necessary. 

k. Inatdl Oil Filler Pipe (fig. 81). 

(1) 

(2) 

(3) 
(4) 

(5) 

(6) 

(7) 

If the studs for the &ll& pipe were removed, install the two 
s/,,l8NC (r/z) x +24NF x 1% studs with the @NC thread 
in the cylinder block and tighten. 
Install the 7/ls-inch, 90”, 1/4-inch male pipe end, inverted flared 
tube (vent line) elbow in the vent line opening in the filler 
pipe. 
Install the filler cap and cap gasket. 
Install the filler pipe gasket over the studs and install the 
filler pipe on the cylinder block. Install the $&-inch lock- 
washers and s/la-24NF nuts on the two studs and tighten the 
nuts. 
Position the clamp (two-halves) on the filler pipe and pres- 
sure gage sending unit and install the +2ONC x 1.y~ bolt, 
IL-inch lockwasher, and I/-20NC nut. Tighten the nut. 
Connect the filler pipe vent line to the vent line elbow on the 
filler pipe. 
Move the generator back into position, install the fan belt on 
the generator pulley, and adjust the fan belt (par. 152a). 

1. Remove Oil Presmre Gage Sendiy Unit am? Oil Line (fig. 81). 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

- 
Disconnect the sending unit cable from the oil pressure gage 
sending unit. 
Move the generator (i( 1) above) to provide &cc855 to the 
parts. 
Disconnect the sending unit oil line from the coupling on the 
oil pressure gage sending unit. 
Remove the sending unit clamp nut, lo&washer, and bolt and 
remove the clamp. Remove the sending unit. 
Disconnect the. sending unit oil line from the connector in the 
cylinder block and remove the oil line. Remove the connec- 
tor from the cylinder block. 
Remove the coupling frond the sending unit. 

m. Inspect Oil Pressure Gage Seiuhkg Unit amd Oil L&ne. 
(1) Inspect the coupling, the connector, the sending unit oil line, 

and nuts for cracks, damaged threads or restrictions. Re- 
place parts as required. 

(2) Inspect, the oil pressure gage sending unit for damage, worn 
threads, and corrosion at the cable connector. Replace the 
sending unit if necessary. 

n. Imtall Oil Pressure Gage ~Yendiq Unit and 03 Line (fig. 81). 
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Pigwe 81. Oil filler pipe and oil preesure gage mnding unit. 

(2) 

(3) 

(4) 
(5) 

(6) 

(7) _ 

Install the 1/4 x l/s pipe coupling on the oil pressure gage send- 
ing unit. 

Connect the sending unit oil line to the connector in the cyl- 
inder block. 
Install the sending unit on the oil line and tighten the nuts. 
Position the clamp (two-halves) on the filler pipe and the 
sending unit, and install the :4-20NC x 11/s bolt, l/-inch lock- 
washer, and I/!-20NC nut. Tighten the nut. 
Install the fan belt on the generator pulley and adjust the 
fan belt (par. 1520). 
Connect the sending unit cable to the sending unit. 

o. Remove Oil Level Gage Pipe. 
(1) Remove the oil level gage. 
(2) Unscrew the oil level gage pipe from the cylinder block with 

pliers. Remove the pipe by pulling it up through the pipe 
suport. 

(3) Remove the pipe support bolt and lockwasher, and remove the 
support. 

In&al2 Oil Level Gage Pipe. 



(2) Inst.all the oil level gage pipe through the support and screw 
it into the cylinder block. Tighten the pipe support bolt. 

(3) Install the oil level gage in the pipe. Be sure that the gage 
cap gasket is in place and in good condition. 

117. Crankcase Ventilating System 

Note. The key letters noted in parentheses are in flgure 82, except where 
otherwise indicated. 

n. General. 
(1) Crankcase ventilation is provided by the crankcase vent line 

and metering valve and the vent line from the carburetor air 
cleaner elbow to the oil filler pipe. On some vehicles, shutoff 
valves are provided in each vent line to close the lines during 
fording operation (par. 686 (4) ) . Organizational mainte- 
nance of the system includes replacement of the vent lines and 
fittings, the metering valve, and replacement and adjustment 
of the shutoff valve controls on vehicles so equipped. 

(2) Servicing of the metering valve is required every 6,000 miles 
to remove carbon formation that may impair its operation. 
Servicing of the metering valve is described in f through 2 
below. 

b. Remove Oil Filler Pipe Vent Line and Fittings. 

(1) 

(2) 
(3) 

(4) 

(5) 

On vehicles equipped with ventilation shutoff valves, loosen 
the filler pipe shutoff valve lever swivel screw at the upper 
shutoff valve (C) and pull out the crankcase ventilation valve 
dual control (G, fig. 12) to disengage the control from the 
swivel. 
Remove the oil filler pipe vent line (E) . 
Remove the elbow (D) , from the upper shutoff valve (C) or 
from the union. 
Remove the upper shutoff valve (C) or union and remove 
the pipe nipple (B) 
Remove the vent line elbow from the oil filler pipe. 

c. Inspect Oil Filler Pipe Vent Line and Fittings. 

(1) 

(2) 

Inspect the oil filler pipe vent line for cracks and kinks; 
inspect the nuts for cracks or damaged threads. Replace 
line if necessary. 
Inspect the elbows, nipple, and union (on vehicles so 
equipped) for cracks or damaged threads. Replace parts 
as necessary. 
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(2) 

(3) 

Figure 82. Crankcase vmtilativbg system. 

pipe nipple (B) in the air cleaner elbow. If the vehicle is 
not equipped with a shutoff valve, install a I/’ x 23/s pipe nip- 
ple and IA-inch union in the air cleaner elbow. 
Install the upper shutoff valve (C) on the nipple (valve lever 
opposite air cleaner elbow). When the shutoff valve is tight- 
ened, the lever must be toward the engine. 
Install a 7/,,-inch, 9O”, inverted flared tube elbow (D) in the 
upper shutoff valve or union. 



- 

(5) Position the oil filler pipe vent line (E) and tighten both 

flared-tube elbows to the proper angle to permit connection of 
the vent line. Install the vent line and tighten the nuts. 

(6) Adjust shutoff valve control (par. 118e). 
e. Remove &an&me Vent Line am2 Related Parts. 

(1) Disconnect the crankcase vent line (R) from the elbow 

(U). 
(2) Remove the bolt, gasket, flat washer, and lockwasher that se- 

cure the crankcase fitting (V) to the cylinder block and re- 
move the vent line fitting and fitting gasket. Discard the 
gaskets. 

f. Remme Metering Valve ama? R.elated Parts. 
(1) Loosen the vent line shutoff valve lever swivel screw at the 

lower shutoff valve (T). Loosen the screw in the clip (Y) 
and move the control out of the way. 

(2) Unscrew the elbow (M) with metering valve and related 

parts from the pipe bushing (L) . 
g. Dissmsemble Crankcase Vent L&u? and Related Parts. Remove 

the crankcase vent line (R) from the connector (W) and remove the 
connector from the fitting. 

h. Disassembb Metering Valve amd Related Parts. 

(1) 

(2) 

Remove the elbow from the shutoff valve (fig. 83) or union. 
Remove the shutoff valve or union, and remove the pipe nip- 
ple from the street elbow. Remove the street elbow from 
the metering valve lower housing. Remove the elbow from 
the metering valve upper housing. 
Unscrew the metering valve upper housing from the lower 
housing and remove the weight. Loosen the control support 

cla.mp nut, and slide the support clamp off the metering valve 
upper housing. 

i. Inspect &a&case Vent Line and Related P&s, and Mete&ng 
Valve md Related Parts. 

(1) 

(2) 

(3) 

(4) 

Inspect the crankcase fitting, connector, elbows, and pipe 
nipple for damaged threads, cracks, or other visual damage. 
Replace parts as necessary. 
Inspect the shutoff valve for damaged threads. Check oper- 

ation of the shutoff valve. Replace valve if unsatisfactory. 
Clean the metering valve parts in dry-cleaning solvent or 

volatile mineral spirits and dry with compressed air. Inspect 

the metering valve weight and metering valve lower housing 

seating surfaces for pitting or corrosion. Replace metering 

valve if either condition exists. 

Inspect the control support clamp for distortion or other 

visual damage. Straighten or replace as necessary. 
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Figure 88. Metering valve and related parts. 

(G) for damaged threads or other visual damage. Replace 
the bushing or nipple (par. 114f) as necessary. 

j. Assmbb Crml%cme Vent Gne ami Related Parts. 
(1) Install a T/l6 x 1/ male pipe end inverted flared tube connector 

(W) in the crankcase fitting (V). 
(2) Install the crankcase vent line in the connector. 

b. Assemble Meter&q Valve and Related Pam% (fig. 83). 

(1) 

(2) 

(3) 

With the metering valve upper housing in an upright posi- 

tion, install the control support clamp (on vehicles so 

equipped) with the offset toward the left. Install the weight 

(shaft end first) in the upper housing. Install the lower 

housing and tighten. 

Install metering valve (upper housing) in the 1/4-inch, 90” 

elbow and tighten. 

Install a $&-inch, 90” street elbow in the metering valve 



(4) 

(5) 

(6) 

If vehicle is equipped with a shutoff valve, install a 1/ x 15/s 
pipe nipple in the street elbow. Tighten the nipple. If 
vehicle is not equipped with a shutoff valve, install a 
r/ x 23/8 pipe nipple and a IL-inch union. 
Install the lower shutoff valve ( (4) above) on the nipple 
(valve lever opposite the pipe nipple). When the shutoff 
valve is tightened, the lever must be at a right angle to the 
metering valve (N) . 
Install a 7/,s-inch, 90”, IA-inch male pipe end, inverted 

flared-tube vent line elbow (U) in the shutoff valve or 

union. When the elbow is tightened, it must be parallel with 

the elbow on the metering valve upper housing. 
1. Install Metering T’alve and Related Parts. 

(1) Install the elbow at the metering valve upper housing on 
the pipe bushing (L) . When tightened, the metering valve 
must be in the vertical position. 

(2) Position the control support clamp (P) on the metering 
valve so that the clip (Y) is parallel with the vent line shut- 
off valve lever. Install the shutoff valve control (F) in the 
clip (Y) and tighten the clip screw lightly. Insert the 
control wire in the lever swivel (X) . Adjust the lower shut- 
off valve control (par. 118e.) 

m. Install C?*anhzase Vent Line and Related Parts. 

(1) 

(2) 

Install a sc-inch lock washer and a 3/s-inch flat washer on 
a 5/1e-l8NC x 3 bolt. 

Position the crankcase fitting gasket on the crankcase fitting, 
and insert the bolt through the hole provided in the fitting. 
Position t.he fitting with,related parts to the cylinder block, 
and tighten the bolt lightly. Aline the crankcase vent line 
with the elbow attached to the lower shutoff valve or union, 
and tighten both vent line nuts. Tighten the crankcase 
fitting bolt. 

118. Crankcase Ventilation Valve Dual Control 

a. Generai?. The crankcase ventilation shut-off valves must op- 
erate properly to protect the engine during deep water fording and 
insure maximum engine performance. The shutoff valve dual con- 
trol, operated from the instrument panel, controls both shutoff valves. 
Both valves must be fully closed when the control (G, fig. 12) is 
pulled all the way out, and must be fully opened when the control is 
pushed in. 

b. Removal (on T’ehickv so Equipped). 
(1) Disconnect the crankcase ventilation valve dual control at 

the shutoff valve control lever swivels. Remove the control 



(2) Disconnect the instrument cluster from the instrument panel 
by turning the four studs counterclockwise, and lower the 

cluster to provide access to the dual control retaining nut 
in back of the instrument panel. 

(3) Unscrew the nut that secures the control at the back of the 

instrument panel. Withdraw the control from the instru- 

ment panel while holding the nut and lo&washer. 

c. IWpection. 
(1) Inspect the control for binding, broken control handle, 

kinked conduits, broken control wires, damaged threads, or 
corrosion. Replace the dual control if any of the above 
conditions exist. 

(2) Inspect the control grommets in the cowl front panel for 
deterioration. Replace grommets if necessary. 

d. Irk&z.&ztiolz. 
(1) Insert both controls through the hole provided in the in- 

strument panel and thread both controls through a a/s-inch, 
external-teeth lockwasher and a 5/s-18NF nut. Thread the 
long control through the right grommet in the cowl front 
panel and the short control through the left grommet. In- 
sert the control in the instrument panel, and tighten the nut 
on the control. 

(2) Position the instrument cluster in the instrument panel 
opening and turn the four studs clockwise to secure the clus- 
ter to the instrument panel. 

(3) Engage the long control in the upper portion of the tension 

clip (G, fig. '79)) 1 ocated on the control support plate (H, 
fig. 79). Engage the short control in the lower portion of 
the clip. Engage the long control in the clip (Y, fig. 32). 

(4) Insert the control wires in the shutoff valve lever swivels. 
Adjust the controls (e below). 

e. Ad)ushmt. 
(1) Push the dual control (G, fig. 12) all the way in, and posi- 

tion each shutoff valve lever in the fully open position 
(against the lever stop and parallel with the valve). Tighten 
both swivel screws. 

(2) Pull the dual control all the way out to make certain the 

valves close completely (levers at 90° from the open posi- 

tion and against the stop). Operate the control to make 
certain both valve levers work freely, and that sufficient 
clearance exists between the control conduits and the valve 
levers. Tighten the clip screws. 



119. Maintenance Operations 
Organizational maintenance operations that may be performed 

with the engine in the vehicle include the services listed below, in 

addition to those described in this section. 
a. Air Cleaner. Service or replace (par. 133). 
b. Air Ckaner E&w. Replace (par. 135). 
o. Caurbwretor. Adjust or replace (pars. 134 and 137). 
d. Ca&wretor Comtrols and Linkage. Adjust or replace (par. 144). 
e. Cooling Systm. Clean and service (pars. 148 and 149). 
f. Dih=ibutor Br&r P&&8. Adjust or replace (pars. 128 and 

129). 
g. Distributor Thahg (par, 126). 
h. Di8tributor Capamhw. Replace (par. 128). 
i. Distrib&w. Replace (par. 125). 
j. Exhuwst Pipe, Mwfler, ctnd Tail Pipe. Replace (par. 146). 
k. Fan and Fam B&t. Adjust or replace (par. 152). 

1. Fuel Fitters. Service or replace (pars. 139 and 140). 
m. Fde2 Pmp. Test or replace (par. 1138). 
n. 
0. 

P. 
q* 
r. 

8. 
t 

Fuel L&m8 and Fittings. Replace (par. 141). 
Generator. Replace (par. 164). 
Genercttor Reguhtor. Replace (par. 165). 
Ignition Coil. Replace (par. 130). 
Ignition Wiwhg. Replace (pars. 123 and 277). 
Radiator am3 Hoses. Replace (pars. 150 and 153). 

Spark PZug8. Clean, adjust, or replace (par. 124). 
i. Starter. Replace (par. 158). 

v. Themstat. Replace (par. 151). 

20. Water Pwnhp. Replace (par. 154). 

Section VI. ENGINE REMOVAL AND INSTALLATION 

120. Coordination With Ordnance Maintenance Unit 

Replacement of the engine is normally an ordnance maintenance 
operation, but may be performed in an emergency by the using or- 
ganization, providing authority for performing this replacement is 
obtained from the responsible commander. A replacement engine 
and tools needed for the operation, which are not carried by the using 
organization, may be obtained from the supporting ordnance main- 
tenance unit. 



the generator, distributor, starter, and carburetor. It is not necessary 
to drain the engine oil, cooling system, or transmission. 

b. Prel&&4z~ Operation. 

(1) 

(2) 
(3) 

Place the iehicle under suitable engine-lifting equipment. 
Arrange to have tools, wood blocking, and supports avail- 
able for use when needed. Block the wheels to prevent the 
vehicle from moving. 
Disconnect the battery ground cable from the outer battery. 

Open the hood to the wide open position and Secure the 
windshield support frame hood holder in the hood holder 
socket (fig. 16). 

c. Remme Front Fenders, Radiator Gwrd, and Headlight Gumo?~ 
a.~ a Unit. Refer to paragraph 248a. 

d. Dbconnkt Radiator Support. Remove the locking wire (fig. 
84) from the two radiator support bolts. 
washers, and plain washers. 

Remove the two bolts, lock- 

Figure 84. Disconnect pointa at radiator support. 



Note. The key letters noted in parentheses are in figure 85. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(9) 

(9) 

Disconnect the generator to regulator cable (A) at the gen- 
erator, using a suitable spanner wrench. Loosen generator 
adjusting cap screw and move generator toward engine. 
Disconnect the oil pressure gage sending unit cable (B) and 
the water temperature gage sending unit cable (D) at the 
cable connectors. 
Disconnect the brake master cylinder vent line (N) and the 
fuel tank vent line (P) at the flexible lines. 
Disconnect the distributor primary cable (M) at the distrib- 
utor. 
Disconnect the cables (E, F, and G) from the starter switch 
terminal. 

Note. On vehicles not equipped with a slave receptacle, only two 
cables are attached to the starter switch. 

Remove the cotter pin and clevis pin that secure the clutch 
operating rod to the clutch release fork lever (K) . 
Disconnect the accelerator pedal rod at the accelerator bell- 
crank lever (H) by removing the cotter pin and clevis pin 

(J). 
Remove the nut, lockwasher, engine front mounting screw 
(Q), and plain washer that secure the engine front support 
plate (R) to the support plate bracket (S) . 
On engines equipped with a priming system, disconnect the 
priming system inlet line (C) at the fuel filter (if con- 
netted) . 

(10) Remove the cotter pin, sloted nut (L) , and plain washer 
from the engine rear support mounting bolt. Remove the 
bolt, plain washer, and lower insulator. Discard the insu- 
lator. 

f. Disconnect Points at Right Side of Engine. 

Note. The key leters noted in parentheses are in figure 88. 

(1) 

(2) 

(3) 

Disconnect the choke control (D) and throttle control (T) 
at the lever swivels and clips. 
Disconnect the crankcase ventilation shutoff valve controls 
(B) at the tension clips (C and J) and shutoff valve lever 
swivels (E and 11) (on engines so equipped). 
Remove the windshield wiper hose (A) from the fuel pump 
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(6) 

(7) 

(8) 

(9) 

On engines equipped with a priming system, disconnect the 
priming system line (It) from the tee-type nozzle (Q,) at 
the intake manifold rear port. 
Disconnect the upper exhaust pipe (P) from the lower 
exhaust pipe by loosening the eyebolt nuts and disengaging 
the two eye bolts. 
Remove the nut, lockwasher, screw, and plain washer that 
secure the engine front support plate (F) to the support 
plate bracket. 
Remove the cotter pin, slotted nut (N) , and plain washer 
from the engine rear support bolt. Remove the bolt, plain 
washer, and lower insulator. Discard the insulator. 

g. Remove Trantisim Access Covers (fig. 87). 
(1) Remove the two lockwasher screws that secure the power- 

take-off upper shift lever to the lower shift lever and remove 
the upper lever (on vehicles so equipped). 

(2) Remove the transmission gearshift upper lever from the 
lower lever by removing the nut, lockwasher, and bolt. 

(3) Remove the 18 lockwasher screws that secure the transmission 
access cover and the transmission cut-out cover? and remove 
both covers. 



h. Disconnect Points in Driver’s Compadment (fig 88). 

(1) 

(2) 

(3) 

(4) 

Disengage the battery-to-starter* cable from the cable clip 
on the transmission case cover and pull the cable back from 
the engine compartment. 
Remove the three screws and lockwashers that secure the 
transfer control lever bracket to the transmission. 
Remove the four nuts, lockwashers, and bolts that secure 
the universal joint yoke at the companion flange. Slide the 
yoke back on the shaft. Secure the propeller shaft to keep 
it off the floor. 
Remove the screw and lockwasher that secure the ground 
strap to the clutch housing. 

i. Dbwnnect Winch Drive Shaft (on Vehicles so Equipped). 
Working underneath the vehicle, remove the locking wire from the set- 
screw in the drive shaft rear universal joint and from the drive shaft 
collar setscrew, if a collar is used. Loosen both setscrews and push 
the universal joint and collar forward to disengage the universal joint 
from the power-take-off drive shaft. 



RAP0 196322 

Figure 89. Remwilzg or hatalling engine. 

j. Remove Engine. 
(1) Each engine is supplied with an engine eyebolt. Place 

hook of chain in eyebolt and raise the engine enough to place 
a small amount of strain on the chain. 

(2) At this point, check to be sure that all disconnect operations 
have been completed. Raise the power plant slowly, using 
a number of short lifts, until radiator, oil pan, and trans- 
mission are clear of crossmember. Check again to see that 
all lines and accessories are clear as power plant is being 
removed upward and forward. 

(3) Remove the upper insulator and spacer from each of the 
engine rear support brackets (fig. 90). Discard the insulator. 

(4) Remove and discard the upper exhaust pipe to lower exhaust 
pipe gasket. 

k. Remove Radiator and Related Parts. 

(1) 
(2) 

(3) 

Drain cooling system (par. 148a). 
Detach the radiator inlet and outlet hoses from the radiator 

and the engine (par. 15Oa). 
Remove the screws, lockwashers, and plain washers that 
secure the radiator left and right support brackets to the 



(4) Cover the hose openings in the water outlet elbow and the 
water pump to exclude dirt from the engine. 

1. Remove Tran-Pm,&aion. 
(1) Remove the four bolts and lockwashers that secure the trans- 

mission to the clutch housing and remove the transmission. 
(2) Cover the transmission shaft opening in the clutch housing 

to exclude dirt from the housing. 

122. Engine Installation 

a. Install Tranmwkqim. 
(1) Clean the machined surfaces of the clutch housing and the 

transmission case t.horoughly and clean the pilot bearing in 
the end of the crankshaft. 

(2) Aline the clutch parts (par. 189g (2) ) . 
(3) Position the transmission on the clutch housing, engaging 

the transmission shaft in the clutch. Install the four 9/ls- 
inch lockwashers and 9/,s-l2NC x 13/4 bolts. Tighten the 
bolts evenly. 

b. In&d1 Radiator and Related Parts. 
(1) Position the assembled radiator, radiator support, support 

brackets, and fan shroud, alining the screw holes in the sup- 
port brackets with their respective holes in the engine front 
support plate. Install the 13/3a-inch plain washer, 3/8-inch 
lockwasher, and 3/8-24NF x 1 cap screw for each bracket. 
Tighten the screws. 

(2) Install the radiator inlet and outlet hoses (par. 150~). 

c. ImtaZl Engine. 
(1) Install a new upper exhaust pipe to lower exhaust pipe gasket 

on the lower exhaust pipe flange. 

(2) Assemble a new upper insulator on each spacer (fig. 90). 

Install the assembled parts on each engine rear support 

bracket. 

(3) Position the correct number of 9/ls-inch ID, 13/8 OD-inch, 

0.109-inch thick plain washers on the radiator support 
bracket. Refer to paragraph j (‘ii?) above. 

(4) Make certain the generator to regulator cable and the car- 

buretor and shutoff valve controls are properly located to 
prevent interference with engine installation. 

(5) Install the engine (fig. 89)) making certain that the spacers, 

insulators, and plain washers remain in correct alinement 
with their respective ho1e.s. 

(6) Temporarily install suitable drift in each of the engine 



LOWER INSULATOR 

PI&N WASHER 

BOLT 
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Figure 90. Engine mounting parte-eoploded view. 

d. Conllect Winch Drive shaft (VVehicles 80 Equipped). 

(1) 

(2) 

Install the winch drive shaft rear universal joint on the 
power-take-off drive shaft, (alining the keyway in the uni- 
versal joint yoke with the key in the shaft. Tighten the uni- 
versal joint setscrew and secure the screw with locking wire. 
If the drive shaft is equipped with a collar, position the collar 
to provide a clearance of five-eighths of an inch between the 
rear of the collar and the front of the universal joint. Tighten 
the collar setscrew and secure the screw with locking wire. 

e. connect Points inDriwer’8 Compartment (fig. 88). 

(1) 

(2) 

(3) 

(4) 

Position the ground strap on the clutch housing and install 
the 3/s--16NC x 1 screw and y&inch internal-external-teeth 

lockwasher. Tighten the screw. 
Aline the intermediate propeller shaft universal joint yoke 
flange holes with the holes in the companion flange at the rear 
of the transmission. Install the four 7/le-20NF x ll/ bolts 
through the companion flange and yoke. Install the four 
7/ra-inch lockwashers followed by the Tie-20NF nuts. Tighten 

the nuts evenly. 
Position the transfer control lever bracket and assembled 
parts at the right side of the transmission, alining the screw 
holes in the bracket with those in the transmission case. In- 
stall the three vs-inch lockwashers and 3/s-16NC x 25?$ cap 
screws. Tighten the screws evemy. 
Install the battery-to-starter cable through to the engine 
compartment and engage the cable in the cable clip on the 
transmission. 

I,, 



f. In&all Trwwmi&on Access Cozwrs (fig. 87). 

(1) 

(2) 

(3) 

(4) 

.- 
Position the transmission cutout access cover on the dash 
panel and install the three 7/1s--20NF x 7/8 external-teeth lock- 
washer screws in three upper holes. 
Install the transmission access cover and the fourteen T<s- 
20NF x 7/8 external-teeth lockwasher screws. Tighten the 
screws. 
Install the transmission gearshift upper lever on the lower 
lever and install the &--20NF x 2 bolt, 7/1s-inch lockwasher, 

and 7s s-20NF nut. Tighten the nut. 
Position the power-take-off upper shift lever on the lower 
shift lever with the screw holes alined. Install the two 7/ls- 
2ONF x 7/s external-teeth lockwasher screws. Tighten the 
screws. 

g. Cmnect points at Right Side of Engine 

Note. The key letters noted in parenthesis are in figure 86, except where 
otherwise indicated. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(‘I) 

(8) 

Remove the drifts from the engine and support brackets. 
Install a y16-inch ID, 17/8-inch OD, 0.109-inch thick plain 
washer on the engine rear support bolt, followed by a new 
lower insulator (fig. 90). Install the engine rear support 
bolt from the under side of the rear support bracket and in- 

stall the ,l&inch plain washer and 1,-20NF slotted nut (fig. 

90). Tighten the nut enough to hold the parts. 

Install a 1/2-inch plain washer on the 1/-20NF x 11/4 cap 

screw. Install the cap screw through the front support plate 

and front support plate bracket. Install the l/!-inch lock- 

washer and I/--20NF nut (fig. 90). Tighten the nut enough 

to hold the parts. 

Connect the upper exhaust pipe (P) to the lower exhaust 

pipe by engaging the two eyebolts. Do not tighten the eye- 

bolt nuts at this time. 

On engines equipped with a priming system, connect the 

priming system line (R) to the tee-type nozzle (Q) in the 
intake manifold rear port. 
Connect the flexible line from the fuel pump t.o the fuel line 
shutoff cock (H) and open the shutoff cock. 

Attach the throttle return spring extension (M) to the cowl. 

Install the windshield wiper hose (A) on the fuel pump 

vacuum line (S) . 
Connect the crankcase ventilation shutoff valve controls (B) . 
Adjust the controls (par. 118e). 

Connect the choke control (D) and throttle control (T) 



h. Connect points at left side of engine. 

Note. The key letters noted in parentheses are in figure 85. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Remove the drifts from the engine and support brackets, 
and install the engine mounting parts (g( 1) and (2) above). 
Connect the engine priming system inlet line (C) at the fuel 
filter (on engines so equipped and if previously connected). 

Aline the accelerator pedal rod with the accelerator bell- 
crank lever (H) and install a 5/ls x 13/l/s clevis pin (J) and 
a& x s/a cotter pin. 
Aline the clutch operating rod with the clutch release fork 
lever (K) and install the clevis pin and 3/3s x sj cotter pin. 
Connect the battery-to-starter cable (E) , the starter-to-regu- 
lator cable (F), and the starter-to-slave receptacle cable (G) 
(on vehicles so equipped) at the starter switch front termi- 
nal. Tighten the terminal nut. 
Connect the distributor primary cable (M) at the distributor. 

Caution: Use extreme care when tightening the connector 
nut to prevent breakage. 
Connect the brake master cylinder vent line (N) and the 
fuel tank vent line (P) at the flexible lines. 
Connect the oil pressure gage sending unit cable (36) (IS) 
to the oil pressure gage sending unit and the water tempera- 
ture gage sending unit cable (33D) to the water tempera- 

ture gage sending unit. 
Connect the generator-to-regulator cable (A) at the gen- 
erator and tighten the connector nut with a suitable spanner 
wrench. 

i; Tighten Engine Mounting Pa&s and Exhaust Pipe. Tighten the 
nuts on the engine mounting screws and bolts evenly. Install a 3/3a x 

ll/s cotter pin in each rear bolt. Tighten the nuts on the exhaust pipe 
eye bolts. 

j. Connect Radiator Xupport. Install a l/2-inch lockwasher and a 
9/16-inch ID, 13/s-inch OD, O.l09-inch thick plain washer on each radi- 
ator support bolt. hline the plain washers between the radiator sup- 
port bracket and the radiator support with a drift, and install the 
two radiator support bolts. Tighten the bolts and secure them with 
locking wire (fig. 84). 

k. Install Front Fenders, Headlight Guwds, am,d Radiator Guard. 
Refer to paragraph 2486. 

1. Connect Battery Ground Cable (fig. 136). 
m. Fill the Cooling System,. Refer to paragraph 148b. 
+I,. R~GOT~ of Repzacerment. Record the engine replacement on DA 

Form 478, Organizational Equipment File. 



Section VII. IGNITION SYSTEM 

123. Description and Data 

a, Deacripthn. The ignition system (fig. 91) includes the distrib- 
utor and coil assembly, the spark plugs, ignition switch, and the neces- 
sary connecting cables and wiring. A 24volt system operates on 
current from the two 12-volt batteries. The ignition switch, when 
turned on, completes the circuit to the ignition system. All compo- 
nents of the ignition system are waterproofed for fording operation. 

I REGULATOR 

p GENERATOR 
c 

F 

IY BATTERY 

Q 

IGNITION SWITCH 

RA PD 196324 A 

Figure 91. Ipition egstem wiring diagram. 

b. Data. 
Distributor and coil assembly : 

Automatic spark advance_____________________--_ 18” to 22” at 2,250 rpm 
Rreaker arm spring tension___-------_____------__-__-_----_ 17 to 20 oz 
Breaker point gap__-_---___-__----_________-__-_______ 0.018 to 0.022 in. 
Capacitor___________--______--------_-____---_-__--_--____ 23 to 28 mfd 
Direction of rotation____________---__-____-_---___-___---_-__ clockwise 
Distributor shaft end play _____ ____ ________ _____________ 0.003 to 0.010 in. 
Drive______________~~_-__________-_______------__---_--_ camshaft gear 
Firing order___________________-__--_-___----_-____-_--____ 1-5-3-6-M 
Ignition timing______________-_____-____-_-----_____---_______ 2” ATDC 



Spark plugs : 
Gap_________________----_-_-________--_-~_____-_----- 0.028 to 0.033 in. 
Make~______________----__-_____-______-____________-__-___-_ Auto-Lite 
Size---______-______-._-__----___--__-_-__-___________--_________ 14-mm 
Tightening torque__-_._____-__-_________,-_______________________ 30 lb-ft 
Type____-------_--------_-__-_-----__---___------____ Resistor (AR58) 

124. Spark Plugs and Cables 

a. Rmve Sparrk: Plug CaBi&. 
(1) Unscrew the spark plug cable elbow nuts and remove the 

cables from the spark plugs. 
(2) Remove the nut, lockwasher, and bolt from the spark plug 

conduit clamp and remove the clamp. 
(3) Unscrew the spark plug cable nuts at the distributor cap 

cover and remove the cables. 
b. Inspect Spark Phg Ct-xbles. Inspect cables (fig. 92) for frayed 

conduits, broken or missing terminal sleeve springs, missing or de- 
teriorated terminal sleeve grommets, damaged nut threads, or other 
visual damage. Replace cables as necessary. 

G. Install Spa& Pihg Cables. 

(1) 

(2) 

(3) 

Insert the straight end of each spark plug cable terminal in 

the distributor cap cover and tighten the nuts fingertight. 
Aline the cable elbows so that all are facing opposite the 
distributor cap cover plug (fig. 85). 
Insert each spark plug cable elbow termina.1 in its spark 

plug. Be sure to connect each cable to the correct plug, 
following the firing order shown in figure 91. Tighten cable 

elbow nuts. 
Install the conduit clamp around the cables and install a 
$4--20NC x I,! bolt, l/4-inch lockwasher, and 1/-20NC nut. 
Tighten the nut. 

(51. Rmwve Spark Plug8. 

Note. All plugs are removed in the same manner. 

CA$E NUl 



(1) Unscrew the spark plug cable elbow nut and remove the 
cable from the spark plug. 

(2) Unscrew the spark plug with a deep socket wrench. Remove 
the spark plug and gasket. Discard the gasket. 

e. Ghan, Znapect, and Adjust Spark Plugs. 

(1) 
(2) 

(3) 

Clean-the spark plugs, using spark plug cleaning equipment. 
Inspect the plugs for burned or damaged electrodes, broken 
insulation, or damaged threads. Replace spark plugs if 
any of the above conditions are evident. 
Measure the gap between the two electrodes with a spark 
plug gage. Increase or decrease the gap as required by 
bending the outer electrode until the gap is 0.028 to 0.033 
inch. 

f. Zmt& Spark Phg8. 

Note. All plugs are installed in the same manner. 

(1) Install a new gasket on the spark plug and install the plug 
in the cylinder head. Tighten the plug to 30 pound-feet 
torque. 

(2) Connect the spark plug cable (4 2) above). 

125. Distributor and Vent lines 
a. Rmwve Distributor. 

(1) 

(2) 

(3) 

(4) 

Disconnect all spark plug cables at the spark plugs and 
remove the No. 1 spark plug. Apply sufficient pressure to 
the fan belt and turn the fan drive pulley by moving the 
fan. Turn the fan until the timing indicator points to DC 
on the drive pulley (on compression stroke). 
Disconnect the two vent lines at the elbows in the distributor 
base. 
Remove the lockwasher screw that attaches the spark ad- 
vance arm to the cylinder block. Withdraw the distributor 
sufficiently to disconnect the primary cable at the distributor. 
Remove the distributor and the mounting gasket. 
Scribe alining marks on t.he distributor base and the drive 
shaft collar (P and Q, fig. 93) to insure proper engagement 

of the drive shaft end with the distributor drive gear slot 
when installing the distributor. 

b. In&a22 D&tributor. 

(1) 

(2) 

With the timing indicator pointing to DC on the drive pulley 
(a( 1) above), connect the primary cable at the distributor, 
exercising extreme care to prevent breakage of the connector 
nut. 
Install a new distributor mounting gasket on the distributor 
base. Aline the scribe marks (a(4) above) and insert the 
distributor in the cylinder block. 

182 



- KEY ITEM 

A--BREAKER PLATE CABLE 

B-COIL NEGATIVE TERMINAL 

C-TERMINAL NUTS 

D-COIL POSITIVE TERMINAL 

E-RECEPTACLE OR FILTER CABLE 

F-IGNITION COIL 

G-CABLE CLIPS 

H-COIL BRACKET SCREWS 

J-ROTOR 

KEY ITEM 

K--BREAKER SPRING CLIP 

L-PIVOT PIN 

M--BREAKER POINT SPRING 

N-SPRING CLIP SCREW 

P-BASE 

Q--DRIVE SHAFT COLLAR 

R-ALIGNING MARKS 

S-RECEPTACLE 

T-RECEPTACLE SCREWS 

(3) Install the spark advance arm screw through the slot in 
the spark advance arm and into the tapped hole in the cylin- 
der block. Tighten the screw fingertight. 

(4) Connect the two vent lines at the elbows in the distributor 
base, tightening the vent line nuts. 

(5) Install the No. 1 spark plug. Insert the spark plug cable 
elbow terminals in the spark plugs. Be sure to connect each 
cable to the correct plug, following the firing order shown 
in figure 91. Tighten the cable elbow nuts. Adjust the 
ignition timing (par. 126). 

c. R-e D&tributor Vent Lines. 

(1) Remove the bolt and lockwasher that secure the distributor 
vent line tension clip to the cylinder head cap screw. 

(2) Disconnect the distributor vent lines at the elbows in the 
distributor base and the air cleaner elbow by unscrewing 

RA PD 194326 

BXpure 93. Aligdn,g mark8 on distributor. 



the vent line nuts. Remove vent lines. Separate the vent 
lines from the tension clip. 

d. Icnspect Distributor Vent Lines and Related Parts. 
(1) Inspect distributor vent lines for cracks, kinks, damaged 

threads, or other visual damage. Replace lines as necessary. 
(2) Inspect the two vent line elbows at the air cleaner elbow and 

the two vent line elbows at the distributor base for damaged 
threads or other visual damage. If either of the elbows in 
the distributor require replacement, remove the damaged 
elbow and install a new 3/ls-inch, 90°, Ys-inch male pipe end, 
inverted flared tube elbow. If the elbows in air cleaner 
elbow require replacement, replace them (par. 135d). 
Tighten, 

e. Install Distributor Vent Lines. 
(1) Install the two distributor vent lines, connecting them to the 

elbows in the distributor base and the air cleaner elbow (fig. 
101 or 103). Tighten the vent line nuts. 

(2) Engage the two vent lines in the tension clip, position the 
clip over the cylinder head cap screw, and install the s/s-inch 
lockwasher and 3/-24NF x 1/ bolt. Tighten the bolt. 

126. Ignition Timing 

a. General. Efficient performance of the engine depends upon cor- 
rect ignition timing. Under ideal conditions, the spark should occur 
at two degrees after top dead center on the compression stroke of the 
piston. However, in extremely high or extremely low altitudes, igni- 
tion timing may be changed to occur as early as two degrees before 
top dead center, or as late as six degrees after top dead center. Under 
no conditions should these limits be exceeded. 

b. Connect Timing Light. Remove the spark plug cable from the 
No. 1 spark plug and install the timing light adapter 17-A-2967-50 
(fig. 94) on the threaded end of the spark plug. Connect the spark 
plug cable to the adapter. If the timing light is of the two-lead-type, 
attach one of the leads to the adapter terminal (fig. 94) and attach 
the other lead to one of the cylinder head cap screws for a ground. 

Note. If the timing light is of the three-lead-type, connect the primary lead 
of the light to an outside 6 or 12-volt battery and connect the secondary leads as 
described above. 

c. Time Ignition. With the timing light (fig. 95) connected (b 
above), make a narrow chalk mark 2 degrees before the DC mark on 
the fan drive pulley. 

(1) Start the engine and run at idle speed. 
(2) Aim the timing light at the timing pointer (fig. 95). Observe 

the chalk mark on the fan drive pulley with respect to the 
timing pointer at the instant the timing light flashes. The 
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Figure 94. Timing light adapter 17-A-2967-50 installed. 

light should flash the instant the chalk mark is directly under 
the timing pointer. If the timing light indicates adjustment 

is necessary, loosen the screw that secures the spark advance 
arm to the cylinder block and rotate the distributor clockwise 

to retard the spark, or counterclockwise to advance the spark. 

Tighten the spark advance arm screw after correct adjust- 
ment has been made. 

d. Checll: Automutk Spark Advance. Accelerate the engine and 

observe the chalk mark on the fan drive pulley. As the engine speed 

increases, the timing light flash should occur before the chalk mark 
is opposite the pointer, indicating that the automatic spark advance 
is satisfactory. If the spark advance is not satisfactory, replace the 
distributor (par. 125). 

127. Distributor Cover and Cap 

Note. The key letters noted in parentheses are in figure 96. 

a. Removal. 

(1) 
(2) 

Remove the distributor (par. 125~~). 
Remove the six cap cover lockwasher screws (B) and sepa- 
rate the cover (M) from the base (G) Remove the cover 



Figure 95. Checking ignition timing. 

KEY ITEM 

A-CAP LOCKWASHER SCREWS 

B-COVER LOCKWASHER SCREWS 

C-BREAKER PLATE 

D-CAPACITOR 

E-CAPACITOR LOCKWASHER SCREW 

F-CAPACITOR CABLE 

G-BASE 

KEY ITEM 

H-COVER “0” RING PACKING 

J-BREAKER POINTS 

K-BREAKER POINT LOCKWASHER SCREW 

L-BREAKER POINT ADJUSTING SCREW 

M-CAP COVER 

N-CAP SPRING 

P-CAP 

RAP0 196329 

Figure 96. Di8tributOr base and couer. 
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(4) Remove the three distributor cap lockwasher screws (A) 
and remove the cap (P) from the cover. Remove the cap 
spring (N) and the six cap sealing washers (fig. 97). 

b. Inspection. 

(1) 

(2) 

(3) 

Inspect the cap cover for cracks or damaged threads. Replace 
cover if necessary. 

Inspect the cap for cracks, excessively burned rotor contact 
surfaces, or other visual damage. Inspect the cap sealing 
washers for damage or deterioration. Replace the washers 
and cap if necessary. 
Inspect the cap spring for breaks or distortion. Replace 
spring if necessary. 

(4) Inspect cover ‘O-ring packing for deterioration or other 
visual damage. Replace packing if necessary. 

(5) Inspect the cap cover plug for damaged threads. Replace 
cover plug and O-ring packing if necessary. 

c. Installation. 
Note. The key letters noted in parentheses are in Ague 96, except where 

otherwise indicated. 

(1) 
12) 

(3) 

(4) 
(5) 

(6) 

ii; 

Install the cap spring (N) on the spring retainer. 
Place a cap sealing washer on each of the six spark plug cable 
receptacles (fig. 9’7). Install the cap cover over the distribu- 
tor cap. Invert the cover and install the three No. 8-32 
NC x 1 internal-teeth lockwasher screws (A) in the cap (P) . 
Tighten the screws. 
Install spark plug cables in distributor cap cover (par. 124 

c (1)). 
Position the cover O-ring packing (H) on the base (G) . 
Position the cap cover (M) on the base and install the six 
cover lockwasher screws (ES). Tighten the screws evenly. 
Install the cap cover plug O-ring packing and plug. Tighten 
the plug. 
Install distributor (par. 125b). 
Adjust ignition timing (par. 126). 

128. Distributor Rotor, Breaker Points, and Capacitor 

a. Removal. 

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

Remove distributor (par. 125a). 
Remove cap cover (par. 127a (2) ) . 
Pull the rotor (J, fig. 93) from the distributor shaft. 
Remove the spring clip screw (N, fig. 93)) lockwasher, and 
plain washer that secure the breaker spring clip to the breaker 
plate and remove the breaker spring clip (K, fig. 93). Re- 



CAP SEALING WASHERS 

RAPD 196 

:LES 

,330 

Figure 97. InatdZing distributor cap in cover. 

(5) Remove the capacitor lockwasher screw and capacitor (D 
and E, fig. 96). Discard the capacitor. 

b. Inspection. 
(1) Inspect the rotor for cracks, broken contact, or excessive 

burning. Replace the rotor if necessary. 
(2) Inspect the breaker points for pitting, burning, or oxidation. 

Recondition the points or replace as necessary. 
c. Ifll_&d&ion. 

(1) 

(2) 

Position the capacitor as shown in figure 96, and install a 
No. 6-32NC x 3/ls internal-teeth lockwasher screw. Tighten 
the screw. 
Install the adjustable breaker point with elongated hole over 
the breaker point adjusting screw (L, fig. 96). Install a No. 
832NC x 3/la internal-teeth lockwasher screw. Tighten the 
screw. 



(4) 

(5) 
(6) 
(7) 
(8) 
(9) 

pivot pin, with the spring at the inner side (rotor-cam side) 
of the clip post. 
Position the breaker spring clip (K, fig. 93) over the breaker 
point spring (M, fig. 93)) alining the holes in the clip, the 
spring, and the clip post. Aline the capacitor cable terminal 
and the breaker point cable terminal with the clip post hole. 

Install a No. 6 lockwasher on a No. 6-32NC x 5/ra screw, 
followed by a No. 6 flat washer. Install the spring clip screw 
(N, fig. 93) with washers through the cable terminals, clip 
post hole of the breaker spring clip (K) and the breaker point 
spring, and tighten the screw into the clip. 
Install the rotor (J) on the distributor shaft. 
Adjust breaker point gap (par. 129). 
Install cap cover (par. 127c( 5) ) . 
Install distributor (par. 1256). 
Adjust ignition timing (par. 126~). 

129. Distributor Breaker Point Adjustment 

a. General. Whenever adjustment ‘of the ignition distributor 
breaker points is necessary, remove the distributor (par. 125a). 

b. Adjumhent (fig. 98). 
(1) Remove distributor (par. 125~). 
(2) Remove cap cover (par. 127a (2) ) . 



(3) 

(4) 
(5) 
(6) 

Rotate the distributor drive shaft until the points are at 
maximum open position. Loosen the adjustable breaker point 

lockwasher screw enough to permit movement of the adjust- 
able breaker point. Insert a 0.020-inch thickness gage be- 
tween the breaker point contacts. Turn the breaker point 
adjusting screw in either direction to obtain the 0.020-inch 
clearance. Tighten the breaker point lockwasher screw. 
Install cap cover (par. 12’7~ (5) ) . 
Install distributor (par. 125b). 
Adjust ignition timing (par. 1260). 

130. Ignition Coil, Filter, and Receptacle 

a. General. Two types of ignition filters (fig. 99) have been used 
in the vehicles (par. 6( 12) ). The service information contained 
herein includes the removal and installation of the filter which is 
assembled into the distributor. For replacement of the filter located 

on the cowl, refer to paragraph 277. 

b. Reme Ignition Coil (fig. 93). 

(1) 
(2) 
(3) 

(4) 

Remove the distributor (par. 125~~). 

Remove cap cover (par. 127a( 2) ) . 
Remove the two nuts and lockwashers from the ignition coil 
positive ( + ) and negative ( - ) terminals (B and D). Re- 
move the two cables (A and E) from the terminals. 
Remove the two lockwasher screws that secure t.he coil. Re- 
move the two cable clips (if provided) and the ignition 
coil (F). 

G. Remawe Receptacle and Filter. 
(1) Remove the four lockwasher screws attaching the receptacle 

to the distributor base (P, fig. 93). Remove the receptacle. 
On vehicles equipped with the ignition filter on the dash, 
remove the receptacle gasket. 

FILTER-LATE TYPE 

“0” RING GASKET 

.TER- 



(2) Remove the ignition filter, if vehicle is so equipped. Remove 
the receptacle seal and the O-ring gasket from the filter (fig. 
99). 

d. Inspect lgnitbn Coil, Receptacle, and Filter. 
(1) Inspect the ignition coil for cracked or damaged casing, loose 

or damaged bracket, damaged terminal threads, or corrosion 
damage. Clean the terminals or replace coil as necessary. 

(2) Inspect the receptacle for cracks, damaged threads, or other 
visual damage. Inspect the cable and insulation for breaks 
or deterioration. Replace receptacle if necessary. 

(3) On vehicles so equipped, inspect the filter cable and insula- 
tion, and receptacle seal and gasket for breaks or deteriora- 
tion. Inspect the filter for damaged casing or distorted 
flange. Replace filter, gasket, or seal if necessary. 

(4) Inspect the cable clips (on vehicles so equipped) for distor- 
tion or other visual damage. Replace clips if necessary. 

e. Install Zgruition Coil, Receptacle, ox& F&r. 
(1) On vehicles with the filter in the distributor (fig. 93)) install 

the O-ring gasket and receptacle seal on the filter. Insert 
the filter cable into the distributor base and position the filter 
flange on the base. Install the receptacle and the four No. 

&32NC x 3/8 internal-teeth lockwasher screws. Tighten the 

screws. 
(2) On distributors without the filter, position the receptacle 

gasket on the distributor base, insert the receptacle cable in 
the base, and position the receptacle and gasket. Install the 
four lockwasher screws ( (1) above). 

(3) Arrange the cable in the base so that it will not interfere with 
installation of the coil. 

(4) Install the coil in the base, alining the screw holes in the 
bracket with those in the distributor base (P, fig. 93). Con- 
nect the cable from the filter or receptacle to the positive 
(+ ) terminal of the coil (D, fig. 93) and connect the breaker 
plate cable to the negative ( - ) terminal of the coil (B, fig. 
93). Install a No. 10 lockwasher and No. 10-32NF nut on 
each terminal. 

(5) Position a cable clip (G, fig. 93) over each cable, alining the 
clips with the screw holes in the coil bracket. Install the 
two No. 10-32NF x yls internal-teeth lockwasher screws 
through the holes in the cable clips and coil bracket. Tighten 
the screws. 

(6) Install distributor cap cover (par. 1270). 
(7) Install distributor (par. 125b). 



131. Ignition Switch 

a. Remvd. 

(1) 

(2) 

(3) 

(4) 

Disconnect the battery-to-ground cable from the negative 
(- ) post of the outer battery to prevent accidental 
grounding. 

Remove the screw and lo&washer that attach the ignition 

switch (BB, fig. 12) to the switch and remove the lever. 

Remove the nut and lockwasher that secure the ignition 

switch to the instrument panel. 

Disconnect cables 11,12, and 27 at the cable connectors and 

remove the switch. 

6. 1nstdlation. 

(1) 

(2) 

(3) 

(4) 

Section 

Connect cables 11, 12, and 27 to the ignition switch cables, 

matching the cable numbers. 

Insert the switch in the opening in the instrument panel, alin- 

ing the switch housing pin with the hole in the instrument 

panel, and install the 1/2-inch internal-teeth lockwasher and 

1/2-20NF nut. Tighten nut. 

Install the ignition switch (BB, fig. 12) on the switch and 

install the No. 8 lockwasher and No. 8-32NC x 3/3 screw. 

Tighten screw. 

Connect the battery-to-ground cable to the negative ( - ) 

post of the outer battery. 

VIII. FUEt AND AIR INTAKE AND EXHAUST SYSTEMS 

132. Description and Data 

a. Description. 

(1) 

(2) 

(3) 
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The fuel and air intake system includes the fuel tank, carbu- 

retor, carburetor air cleaner, air cleaner elbow, fuel filter, fuel 

pump, connecting fuel and vent lines, and carburetor controls 

and linkage. Vent lines from the air cleaner elbow to the oil 
filler pipe, distributor, fuel tank, and brake master cylinder 

provide filtered air and protection from water for these units. 

The exhaust system includes the upper and lower exhaust 
pipes, the mutller, and tailpipe, with supports and attaching 

parts. 
Organizational maintenance includes adjustment of the car- 

buretor, carburetor controls and linkage, servicing of the air 

cleaner, and replacement of unsatisfactory parts or assem- 

blies in the systems. 



b. Data. 

Exhaust system : 
Exhaust pipes (upper and lower) 
Connec!tions : 

Inside diameter__________________--______________________-_--- 2 in. 
Outside diameter______ _____ _______ ______ ______________________ 2 in. 

Muffler : 
Diameter_______________--_____________________________________- 5+$jin. 
Length (including connections) ___________ _______ ____ ___________ 20% in. 
Make--_-_----_______--_----___________-____-__---_----- Noblitt Sparks 
Type__-_-____________-_-__--___________- straight through with restrictor 

Tail pipe: 
Connections (inside diameter)_______,__,_________________________ 1% in. 

Length : 
Cargo truck M37, command truck M42________________________ 427/s in. 
Ambulance truck M43, telephone maintenance truck V41.______ 28Ys in. 

Fuel and air intake system : 
Air cleaner : 

~ake___________-_____-_------____--________-__-_-___________-_ AC 
M~el-___________-_--______________-_-_-__--_________- AC D--32&72 
Tspe_____________________--_____,I-_______-_--________-_-_-- oil bath 

Carburetor : 
Adjustments_.____.__.____ _________________ _____ idle mixture, idle speed 
~ake___-____________-__-__________________________________- Carter 
Model-___________________--_______________________________ ETW-1 
Nominalsize_____________________,_________---_______________ 1% in. 
T~pe___~_______________~_--_____-____________-_________ downdraft 

Fuel filter : 
Location : 

Early vehicles___ _________ _____ ______ regulator mounting bracket 
Late vehicles-__ ________ ________ ____ _______________ in fuel tank 

Make: 
H)arlyvehicles______________________-____________--_-_-__ Zenith 
Latevehicles-__________-______________i-___________~_-__ Skinner 

Model : 
Early vehicles_________------__-__-____-__---_--_______-_ @363X2-2 

Late vehicles____-_________________---_________--__--__ R-32-33 

Fuel pump : 
Drive___--_____________-__________________--__________-_- camshaft 
Make__-______________----_______________________________-_____ AC 
MoBel______--__-_--_-_---------,_______-___________________GP21181 











KEY ITEM 

A-IDLE SPEED ADJUSTING SCREW 
B-AIR CLEANER 
C-PLAIN WASHER 
D-LOCK WASHER 
E-NUT 

KEY UEM 
i- 

L-LEVER SWIVEL SCREW 
M-BELLCRANK TO CARBURETOR ROD 
N-BELLCRANK 
P-PLAIN WASHER 

Q-COTTER PIN 



6) 

(6) 

(7) 

(8) 

Disconnect the distributor front and rear vent lines (E and 
F, fig. 104) at the inverted flared tube elbows (D and P, 
fig. 104, and fig. 103). 

Remove the screw, lockwasher, and plain washer attaching 
the elbow support bracket (T, fig. 102) to the intake 

manifold. 
Remove the three nuts and lockwashers (B, fig. 104.) from 
the studs (C, fig. 104) attaching the elbow to the carburetor 
air horn (G, fig. 104). If the engine is equipped with crank- 
case ventilation shutoff valves, remove the control support 
plate (B) , with attached controls. 
Loosen the nut (U) on the metering valve nipple (V) suf- 
ficiently to free the elbow front support bracket (X) . Re- 
move the air cleaner elbow and support brackets. Remove 
and discard the carburetor air horn to air cleaner elbow 

gasket (F) . 
c. I?tspection. 

(1) Clean the machined surfaces of the air cleaner elbow and 
and the carburetor air horn, and inspect for scratches and 

other visual damage. Inspect the three studs in the air horn 
for damaged threads or looseness. Tighten loose studs ; re- 
move damaged studs. If the carburetor air horn machined 
support surface is damaged, replace the carburetor (par. 

137) * 

TWCXOPENING ELBOW 

OIL FILLER PIPE FUEL TANK 



A-AIR CLEANER H-CARBURETOR 

B-NUT AND LOCK WASHER J-FUEL PUMP-TO-CARBURETOR FUEL LINE 

C-STUD K-MASTER CYLINDER VENT LINE 

D-INVERTED FLARED TUBE ELBOW L-OIL FILLER PIPE VENT LINE 

E-DISTRIBUTOR FRONT VENT LINE M-FUEL TANK VENT LINE 

F-DISTRIBUTOR REAR VENT LINE N-AIR CLEANER ELBOW 

G-CARBURETOR AIR HORN P-INVERTED FLARED TUBE ELBOW 

(2) 

G-9 

(4) 

(5) 

RAP0 196337 

Fdgure lO.#. A4r olearcsr elbow dhmnneot poWa. 

Inspect the two air cleaner support brackets for broken welds 
and distortion. If either support bracket or bracket stud 
must be replaced, remove the nut, lockwasher, and plain 
washer that attach each bracket and remove the elbow front 
support bracket (G, fig. 102). 
Inspect the air cleaner elbow for cracks and loose or damaged 
support bracket studs. Tighten loose studs ; remove dam- 
aged studs. Replace a damaged air cleaner elbow. 
Inspect the pipe nipple (BB) and other parts that connect 

the oil filler pipe vent line to the air cleaner elbow. These 
items are described in paragraph 117. 
Inspect the vent line inverted flared tube elbows for cracks 
and other damage. Inspect the offset tubes in the air cleaner 



d. In&&don. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) Tighten the cap screw that secures the elbow support 
bracket, the nut (U) that secures the front support bracket, 
and the three nuts that secure the elbow to the carburetor air 
horn. 

(11) Connect the dis&butor front vent line (E, fig. 104) to the 

inverted flared tube elbow (P, fig. 104 or fig. 103). Connect 
the distributor vent line (F, fig. 104) to the inverted 

If the pipe plug (U, fig. 102 or fig. 103) was removed (c( 6) 
above), install a l/s-inch pipe plug. 
Install the two inverted flared tube special elbows for the 
distributor front and rear vent lines (D and P, fig. 104). 
The elbows for the late-type air cleaner elbow are not inter- 
changeable. VKhen the eibows are installed, the tubes extend- 
ing inside the air cleaner elbow must face in opposite 
directions. 
For the late-type air cleaner elbow, install the two “/ls-inch, 
90°, ys-inch male pipe end inverted flared tube elbows (AA) 
for the brake master cylinder and fuel tank vent lines. For 
the early-type air cleaner elbow, install the special two- 
opening elbow (fig. 103) for these vent lines. 
If the pipe nipple (BB, fig. 101) and other fittings were 
removed (G ( 5) above), install the parts. Refer to paragraph 
117. 
If the support bracket studs were removed (c(2) above), 
install the two ys-16NC x ys-24NF x is/,, studs, and tighten. 
Install the elbow support bracket (T, fig. 102) on the rear 
stud, and install the l&-inch plain washer and s/s-24NF 
nut. Install the front support bracket in the same manner. 
If the three studs were removed from the carburetor air 
horn (c(1) above), install the three 6/ls--18NC x S/la--24NF x 
la/s studs, and tighten. 
Install a new air horn to air cleaner elbow gasket over the 
three studs on the air horn. Install the air cleaner elbow in 
position on the air horn, with the slotted end of the front 
support bracket (X) over the metering valve nipple (V) 
between the plain washer (S) and the intake manifold (Q) . 
If the engine is equipped with crankcase ventilation shutoff 
valves, install the control support plate (B) on the upper air 
horn stud and install the three yrs-inch lockwashers and 
%a-24NF nuts (B, fig. 104). __ 
Position the elbow support bracket (T, fig. 102) on the in- 
take manifold and install a 3/s--16NC x 5/4 cap screw, s&inch 
lockwasher, and la&-inch plain washer. 



(12) Cnnnort. tha mnatnr ~olinrl~r vpp_t ]i~e (T,) t;~ t,E__n invert& VY*.--VVY u--v --__yIV* ‘= _-*_--* _-_ -- _- . 

flared tube elbow (AA) or to the inner opening of the special 
two-opening elbow (fig. 103). Connect the fuel tank vent 
line (R) to the other inverted flared tube elbow (AA) or to 
the outer opening of the special two-opening elbow (fig. 103). 
Tighten the vent line nuts. 

(13) On engines equipped with crankcase ventilation shutoff 
valves, insert the control wire for the oil filler pipe vent line 
.-.L..e,.B ,‘.l,_ :.. Ch, .-.,:,,,1 
Blllllroll VILIVC, 1,‘ Ulti DWIVCU ofi the vah !s%r. li’.,,,,m ch, Ax‘~cQ~;o UllO 

two shutoff valve controls in the tension clip (C) on the con- 
trol support plate (B) . Adjust the shutoff valve controls 
(par. 118e) before tightening the swivel screw or the tension 
olip screw. 

(14) Connect the oil filler pipe vent line (W) to the inverted 
d-..-l L..1.. .,L._. ,“\ mz-l-I_- J..1_ ___A ,:__ +...A narea tuue emow \‘I). I lgIlLel1 Lilt) VtmL llllt) llllk 

(15) Install the air cleaner (par. 133e). 

136. Carburetor and Air Cleaner Elbow 

Note. The key letters noted in parentheses are in flgure 101, except where 
otherwise indicated. 

u. Gemral. If replacement of the manifolds or manifold gaskets 
is necessary, remove the carburetor, air cleaner elbow, and related 
parts, as a unit. 

b. Benuvval. 

(1) 

ii; 
(4) 

(5) 

t.6) 
(7) 

Remove the air cleaner (par. 1330). 
Remove heat shield (par. 138b (5) j . 
Remove the fuel pump to carburetor fuel line (J, fig. 104). 
On engines equipped with crankcase ventilation shutoff 
valves, loosen the swivel screw (Y) and the screw securing 
the tension clip (C) to the control support plate (B) . Dis- 
engage the two shutoff valve controls (D) from the tension 
clip and remove the control wire from the swivel on the oil 
filler pipe vent line shutoff valve lever. 
Loosen the choke control swivel screw (E) and the screw in 
the choke control clip (G) . Move the choke control out of 
the way. 
Remove the oii fiiier pipe vent iine (Wj . 
Disconnect the fuel tank vent line (R) , master cylinder vent 
line (L) , and the distributor front and lines (E 



manifold. Loosen the nut (U) on the metering valve nipple 

(V). 
(10) Remove the two nuts (M) that secure the carburetor on the 

studs in the intake manifold. Raise the carburetor slightly 
as the outer nut is removed, to provide clearance for the nut. 
Lift the carburetor and attached parts from the engine. Re- 
move and discard the carburetor mounting gasket (N). 

(11) Inspect the two carburetor studs in the intake manifold for 
looseness and damaged threads. Tighten loose studs; re- 
place damaged studs. 

c. Imtaltatim. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(3) 

(9) 

Clean the mating surfaces of the carburetor and the intake 

manifold thoroughly. 
If the studs in the intake manifold were removed (b (10) 

above), install the two 3/s-16NC x 24NF x l’& studs. 
Install a new carburetor mounting gasket (N) on the intake 
manifold studs. 
Place the carburetor and assembled parts in position, with 
the slotted end of the elbow front support bracket (X) over 
the metering valve to manifold nipple (V, fig. 101) between 
the plain washer (S) and the intake manifold (Q). Start 
the two 3/s--24NF nuts (M) on the carburetor studs before 
lowering the carburetor all the way, as there is insufficient 
clearance for the outer nut. Do not tighten the nuts until 
the elbow support brackets have been secured. 
Aline the elbow support bracket (T, fig. 102) over the screw 
hole in the intake manifold, and install the 3/-16NC x 3/ 
cap screw, s/s-inch lockwasher, and l&-inch plain washer. 
Tighten the nut (U) on the metering valve to intake mani- 
fold nipple (V) to secure the elbow front support bracket 

(X, fig. 101). 
Tighten the cap screw that, secures the elbow support bracket 
to the intake manifold and the two carburetor stud nuts M. 
Connect the throt,tle control bellcrank to carburetor rod (M, 
fig. 102) to the bellcrank (par. 134b (5) ) . 
Connect the two distributor vent lines, the master cylinder 
vent line, and the fuel tank vent line (135d (11) and (12) ) . 

(10) Install the oil filler pipe vent line (W). Tighten vent line 
nuts. 

(11) Install the choke control (H) through the control clip (G) 
and the control wire in the swivel on the choke control bracket 
(J) . Adjust the choke control (par. 134a) before tightening 



sert the control wire in the swivel on the oil filler pipe shut- 
off valve lever. Adjust the shutoff valve dual control (par. 
I&) before tightening the shutoff valve lever swivel screw 

(Y) and the tension clip screw. 
(13) Install the fuel pump-to-carburetor fuel line (J, fig. 104). 
(14) Install heat shield (par. 138d (‘7) ) . Tighten fuel line nuts. 

(15) Install the air cleaner (par. 133e). 

137. Carburetor 

a. Removal. 
(1) Remove the carburetor, air cleaner elbow, and related parts 

(par. 1366). 
(2) Remove the three carburetor air horn to air cleaner elbow 

stud nuts and lockwashers (B, fig. 104). On vehicles 
equipped with crankcase ventilation shutoff valves, remove 
the control support plate (B, fig. 101). Remove the air 
cleaner elbow and gasket. Discard the gasket. 

b. Installation. 
(1) Position a new gasket on the carburetor air horn to air 

cleaner elbow studs. 
(2) Install the air cleaner elbow on the carburetor air horn studs. 

On vehicles equipped with crankcase ventilation shutoff 
valves, install the control support plate (B, fig. 101) on the 

upper stud. Install the three y&inch lockwashers and 

3/-24NF nuts. Tighten nuts. 
(3) Install the carburetor, air cleaner elbow, and related parts 

(par. 136~). 

138. Fuel Pump 
Note. The key letters noted in parentheses are in figure 105. 

a. Test. The fuel pump should deliver a pressure of 4 to 51/ psi. 
To measure the pressure, proceed as outlined below. 

Note. On vehicles equipped with crankcase ventilation shutoff valve, dual 
control is pushed all the way in before making the test. 

(1) Disconnect the fuel pump to ca.rburetor line at the carbu- 
retor, and install a tee fitting between the fuel line and the 
carburetor. 



b. Remsctl. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Remove the two screws (K) and lockwashers (L) that secure 
the fuel pump to the cylinder block. Remove the fuel pump 

and the pump mounting gasket. Discard the gasket. 
Remove the four fuel line and vacuum line fittings from the 
fuel pump if the fuel pump requires replacement. 

c. Inapecttin. 
(1) Inspect the four fuel line and vacuum line fittings for dam- 

aged threads, cracks, distortion, or other visual damage. Re- 
place fittings as necessary. 

(2) Inspect the fuel lines, vacuum lines, and nuts for cracks or 
damaged threads. Replace lines as necessary. 

(3) Inspect the flexible line or lines for damaged or deteriorated 

Close the fuel line shutoff cock and remove the fuel pump 
to carburetor fuel line (B) . 
Remove the wing nut (E) and lockwasher (F) from the fuel 
pump heat shield stud. Loosen the manifold stud nut (C) 
that secure the heat shield (D) and remove the heat shield. 
Disconnect the fuel-pump-to-windshield wiper hose line (J) 
at the elbow in the fuel pump. 
Disconnect the fuel-pump-to-manifold line at the elbow in 

the fuel pump. 
Disconnect and remove the fuel flexible line (G) or lines 
at the fuel pump inlet elbow. 

KEY ITEM 

A-PUMP-TO-MANIFOLD UNE 

B-PUMP-TO-CARBURETOR FUEL LINE 

C-MANIFOLD STUD NUT 

D-HEAT SHIELD 

E-WING NUT 

F-LOCK WASHER 

G-FLEXIBLE UNE 

H--INVERTED FLARED TUBE EL8OWS 
J-PUMP-TO-WINDSHIECD WIPER HO! 

LINE 

K-SCREWS 

L---LOCK WASHER 

M-FLANGE GASKET 

N-OUTLET ELBOW 

iE 



hose and damaged fittings. Replace flexible line if neeces- 

sary. 
(4) Clean and inspect the machined surfaces of the engine block 

and fuel pump. Replace fuel pump if mounting flange is 

damaged. 

d. InstaZluth. 

(1) 

(2) 
(3) 

(4) 

(5) 

(6) 

(7) 

(3) 

(9) 

Install the two OOO, I/-inch, ?&inch male pipe end inverted 

flared tube elbows in the fuel pump. Tighten the elbows. 
Install the outlet elbow (N) . 
Install the inlet elbow (or elbows). When tightened, the 
elbow opening (or openings) must be opposite the flange. 
Install the fuel flexible line (G) and fuel pump to heater 
flexible line (ambulance truck M43). Tighten flexible line 

nuts. 
Apply a thin coating of liquid-type gasket cement to both 
sides of the pump mounting gasket and position the gasket 
on the cylinder block, alining the holes. 
Install a sJ1a-inch lockwasher on each of the two special fuel 
pump screws. Position the fuel pump on the cylinder block 
with the pump rocker arm through the opening in the cylin- 
der block. Insert the screws through the fuel pump flange 
and gasket. Tighten screws. 
Connect the fuel pump-to-windshield wiper hose line (J) and 
the fuel pump to manifold line (A), Tighten nuts. 

Install the fuel-pump-to-carburetor fuel line (B) and 
tighten nuts. 
Connect the fuel flexible line to the shutoff cock. Tighten 
nut. 

(10) Connect the fuel pump-to-heater flexible line to the heater 
fuel line (ambula.nce truck M43). Tighten the flexible line 
nut (or nuts). Open the shutoff cock. 

(11) Install the heat shield (D) on the stud in the fuel pump and 
over the manifold stud between the manifold and the stud 
washer. Install the No. 10 lockwasher and No. lO-32NF 
wing nut (E) on the heat shield stud. Tighten the manifold 

stud nut (Cl). 
(12) Operate the fuel- pump primer handle to fill the pump and 

lines with fuel (par. 37). 
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Figure 106. Fuel filter (engine mpartnmnt). 

Remove the sediment bowl blind nut and gasket and remove 
the sediment bowl and bowl gasket (fig. 107). Discard the 
gaskets. 
Unscrew the cup and nut from the stud and remove the 
element. 
Clean all parts in dry-cleaning solvent or volatile mineral 

spirits and allow to dry. 

Caution: Do not use compressed air on the element, as it 

would damage the element. 
Install the element on the stud, followed by the cup and nut. 
Tighten the nut. 
Install a new bowl gasket on the sediment bowl. 
Install the sediment bowl, sediment bowl nut gasket, and the 
blind nut. Tighten nut. 

G. Seru&e Fuel mtt?r (Fuel Tank). 

(1) 

(2) 

Remove the four floor panel fuel gage inspection hole cover 
screws and remove the cover (fig. 108). 
Clean area around the fuel tank cover and disconnect the 
fuel tank to air cleaner rear vent line at the fuel tank cover. 



.,. 
“L 



FUEL TANK-TO 

(5) 

(6) 

(7) 
(8) 

(9) 

Figure 108. PueZ plter (2ueZ tank). 

Remove and discard the cover gasket. Cover the fuel tank 

opening to prevent dirt from entering the fuel tank. 
Remove the screw which holds the upper and lower retaining 
plates to the fuel filter element. 
Remove the retaining plates and element. 
Wash all parts in dry-cleaning solvent or volatile mineral 
spirits and let dry. If foreign particles are evident on the 
fuel filter element, drain and clean the fuel tank, if necessary. 
Slide the upper retaining plate on the fuel tank cover pipe 
(cupped side up), f o 11 owed by the fuel filter element and the 
lower retaining plate (cupped side down). 

(10) Install the upper and lower retaining plate screw, lock- 
washer, and nut. Tighten screw. 

(11) Remove the temporary cover from the fuel tank opening. 
Make certain that the gasket surfaces clean. Coat 



holes, the vent line, and fuel line with their respective fittings 
on the cover. Install the ten No. 12-24NC x 9/rs cross-recess- 
head, external-teeth lockwasher screws. Tighten screws 
evenly. 

(13) Connect the fuel tank to air cleaner rear vent line and rear 
fuel line to the fuel tank cover fittings. Tighten nuts. 

(14) Apply a coating of sealing compound-51-G1616 around 
the floor pa.nel fuel gage inspection hole cover opening. Posi- 

tion the inspection hole cover over the opening and install 

the four 5/la-24NF x 7/8 internal-external-teeth, cross-recess- 
head, lockwasher screws. Tighten screws. 

140. Fuel Filter (Engine Compartment) 

a. Removal. 

(1) 

(2) 

(3) 

Disconnect the outlet flexible line, the inlet flexible line, and 
the priming system line (if connected) at the fuel filter 
(fig. 106). 
Remove the two nuts, lockwashers, and bolts attaching the 
fuel filter to the generator regulator mounting bracket and 
remove the fuel filter. 
If the filter requires replacement, remove the inlet and outlet 
elbows and the drain plug. On engines equipped with a 
priming system, remove the primer pump line elbow and the 
pipe bushing from the upper opening at the fender side. If 
the priming system has been disconnected from the filter, 
remove the pipe plug and pipe bushing. On engines not 
equipped with a priming system, remove the pipe plugs from 
the two openings at the fender side. 

b. Inspection. Inspect the elbows, bushing, drain and pipe plugs, 
and the priming system line for cracks or damaged threads. Inspect 
the elbows for distortion or other visual damage. Inspect the flexible 
line hoses for dama.ge or deterioration. Replace parts as necessary. 

c. Imtdkttion. 

(1) 

(2) 

Install the two 5/,s-inch, go-degree, l/-inch male pipe end, 
inverted flared tube elbows in the inlet and outlet openings 
in the fuel filter (model plate side). Tighten elbows. Refer 
to figure 106 for correct positioning of elbows. 

If the engine is equipped with a priming system, install a 
?/4 x f/s pipe bushing in the opposite upper opening of the 
fuel filter. If the engine is not equipped with a priming sys- 

install 1/4-inch plug the 



and bracket. Install a +&inch lockwasher and a 3/s-24NF 

nut on each bolt. Tighten nut. 
Connect the inlet (rear) flexible line to the lower elbow. 
Tighten nut. 
Connect the outlet (front) flexible line to the upper elbow. 
Tighten nut. 
If the priming system line is to be connected to the filter, 

UEY ITEM 
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install a 3/,e-inch, 900, l/s-inch male pipe end, inverted flared 
tube elbow in the pipe bushing ( (2) above) and connect the 
priming system line to the elbow. If the line is not to be 
connected, install a l/s-inch pipe plug in the bushing. 

141. Fuel lines and Fuel lank Vent Lines 

a. GeneruZ. Replacement of the fuel lines or the fuel tank vent 
lines (fig. 109) is seldom necessary. If a fuel line is restricted as a 
result of dirt or other foreign matter in the fuel system, disconnect 
each line in turn at both ends and blow the line out with compressed 
air. Start with the fuel pump-to-carburetor line and work toward 
the fuel pump. If obstructions cannot be removed with compressed 
air, or if a line is cracked or damaged, replace the affected lines as 
instructed below. If replacement fuel lines are not available as as- 
semblies, use 5/is-inch seamless tubing, flexible conduit, and $&-inch 
inverted flared tube fitting nuts. Double flare the tube at each end, 
using a flaring tool. 

6. Rep&e Fuel Pump to Carbwetm Line. Unscrew the fitting 
nuts from the elbow in the fuel pump (fig. 105) and the carburetor 
(fig. 101) and remove the line. Install a new line, screwing the fitting 
nuts firmly into place. 

G. Rep&e Flexible Fuel Lines. A flexible fuel line (G, frg. 105) 
is used to connect the shutoff cock (L, fig. 109) to the fuel pump. On 
vehicles with the fuel filter (fig. 106) in the engine compartment, flex- 
ible lines are also used to connect the fuel filter to the intermediate and 
front lines. To replace any of the flexible lines, disconnect the line 
at both ends and remove. Install a new flexible line, screwing both 
fitting nuts into place. The three lines are interchangeable. 

d Rep&we Shutoff Cock Disconnect the flexible line and the front 
fuel line at the shutoff cock (L, fig. 109) by unscrewing the fitting 
nuta. Remove the shutoff cock. Install a new shutoff cock, screwing 
the two fitting nuts into place. 

e. Replace Fret, Intermediate, and Rear Fuel Lines (fig. 109). 
To replace the front, intermediate, or rear fuel line, disconnect both 
ends of the line to be replaced by unscrewing the two fitting nuts. Dis- 
engage the line from clips on the frame and remove. When installing 
the lines, screw the fitting nuts to their respective fittings and engage 
the line in the clips on the frame. On vehicles equipped with a fuel 
filter in the fuel tank, a union connects the intermediate and front 
lines. Figure 109 shows the fuel lines, connections, and clips. 

f. Replace Fu& Ta.mA Vent Lhes. Replacement of the fuel tank 



142. Fuel Tank, Filler Pipes, and Hoses 

a. Remove Fwl Tank. 
(1) Drain the fuel tank. 

(2) Remove the inspection hole cover from the floor panel and 
disconnect the fuel tank rear vent line (fig. 114), the rear 
fuel line, and the fuel gage sending unit cable. 

(3) Loosen the clamps on the filler pipe hose and the filler pipe 
vent hose (fig. 110) and separate both hoses from the tank. 

(4) Support the fuel tank, and remove the nuts and lockwashers 
that secure the two tank support straps (fig. 110) and hold- 
down straps to the fuel tank support frame crossmember. 

FitlER PIPE VENT HOSE 

FILLER PIPE HOSE 

(5) 

(6) 

P’lgure 110. Fuel ?ad--bottom view. 

Swing the two support straps down and toward the rear, out 
of the way. 
Remove the tank by lowering the right end first and working 
the left side from between the frame side rail and the ve- 
hicle body, being careful to avoid damage to the lower filler 
pipe and filler pipe vent line. 

Remove and discard the filler pipe hose and the filler pipe 
vent hose. 



gage sending unit. Unscrew lower filler pipe and discard 
gasket. Unscrew nut and vent lower line, the drain cock, and 
drain plug (if so equipped). 

6. ZmtaZl Fuel Tmd. 

(1) 

(2) 

(3) 

Install the parts that were removed from the tank (a(7) 
above), using new gaskets for the lower filler pipe, the fuel 
gage sending unit (fig. ill), and the fuel tank cover and 
replacing any parts that are unfit for further service. 
Apply a coating of liquid-type gasket cement to the upper 
and lower filler pipes and the upper and lower filler pipe 
vent lines and install new hoses on the upper filler pipe 
and upper vent line. Use a 3-inch length of 21/4-inch (ID) 
hose for the filler pipe and a 27/8-inch length of $-inch (ID) 
hose for the vent line. Install the two hose clamps on each 
hose, and push hoses on lower filler pipe a.nd lower vent line 
as far as they will go. 
Install the tank in position under the two holddown straps, 
raising the left end first to position it between the frame left 
side rail and the vehicle body. Raise the right end of the 
tank into place and support it from the bottom between the 
support straps. Position the two support straps with the 



(4) 

(5) 

it; 

strap ends inserted through the openings in the tank support 
cross member and the holddown straps. Install a ‘,a-inch 
lockwasher and a 7/,a-20NF nut on each support strap end. 
Tighten the nuts. 
Position the two hoses on the upper and lower filler pipes 
and upper and lower vent lines. Position the hose clamps 
and tighten the hose clamp screws. 
Working through the inspection hole in the floor, connect 
the fuel tank rear vent line, the rear fuel line, and the fuel 
gage sending unit cable (fig. 111). 
Install the inspection hole cover (par. 139c (14) ) . 
Close the drain cock and fill the fuel tank. 

Caution: When filling the tank, always hold the pump 
hose nozzle firmly against the strainer tube, to prevent static 
sparks. Do not fill the upper filler pipe, as room must be 
provided for expansion of fuel. 

c. Replace Filler Pipe Strainm and/or Cap. Remove the fillercap, 

unhook the safety chain, and remove the strainer from the filler pipe 
(fig. 112). Install a new strainer in the filler pipe, attach the safety 

chain to the cap, and install the cap. 
GA Replace Upper Filler Pipe. 

LOCKW 

REAR 

ASHER 



(1) 

(2) 

(3) 

(4) 

(5) 

(6‘) 

Loosen the lower hose clamps on the filler pipe hose (fig. 110) 
and the filler pipe vent hose, and free the two hoses from 
the lower filler pipe and the lower vent line. 
On cargo truck M37 or command truck M42, remove the 
eight nuts, lockwashers, and screws that secure the side filler 
fuel housing, and remove the housing. Remove the two nut.y, 
lockwashers, and screws that attach the upper filler pi& 
support bracket to the left rear wheel housing (fig. 113). 
On the ambulance truck M&3 or telephone maintenance truck 
V41, remove the two lockwasher screws that secure the upper 
filler pipe support bracket, working from the under side of 
the left rear fender. 
Remove the filler pipe and attached hoses by pulling them 
from the opening in the side of the vehicle. 
Loosen the two hose clamps and remove the hoses and clamps 
from the filler pipe and the vent line. Discard the hoses. 
Replace the hose clamps if they are damaged. 
Clean the hose contacting surfaces of both the upper and 
lower filler pipes and the upper and lower vent lines and 
apply a coating of liquid-type gasket cement to the sur- 
faces. Install the filler pipe hose on the upper filler pipe, 
using a 3-inch length of 2j/a-inch (ID) hose. Install the 



(7) 

(8) 

(9) 

vent line hose on the upper vent line, using a 27/s-inch length 
of +$-inch (ID) hose. Install the two clamps loosely on each 
hose. 
Install the upper filler pipe and attached hoses, guiding the 

hoses over the lower filler pipe and the lower vent line, 

and alining the screw holes in the support bracket with those 
in the wheel housing or left rear fender. 
Install the filler pipe support bracket retaining screws. For 

the cargo truck M3’7 or command truck M42, install the two 
3/s-24NF x 3/4 capscrews, $&inch lockwashers, and 3/8-24NF 
nuts (fig. 113). For the ambulance truck M43 or telephone 
maintenance truck V-41, install the two special lockwasher 
screws from the under side of the fender into the weld nuts 
on the bracket. Tighten the parts. 
Position the filler pipe hose so it extends an equal distance 
over the upper and lower filler pipes, position the two clamps, 
and tighten the clamp screws. Position the vent line hose and 
hose clamps in the same manner and tighten the clamp screws. 

(10) For the cargo truck M37 or command truck M42, install 

the side fuel filler housing. Apply body sealing compound 
to the flanged edges of the housing and install it in position. 
Install the five special screws that secure the housing to the 
rear wheel housing and the floor from the housing side, and 
install the three special screws that secure the housing to the 

body panel from outside the body (fig. 112). Install a 5/le- 
inch lockwasher and 5/,,-24NF nut on each screw and tighten 

all nuts. 

143. Fuel Gage Sending Unit and Air Cleaner Inlet Valve 

a. General. The fuel gage sending unit and the air cleaner inlet 
valve are located at the top of the fuel tank. Both are accessible when 
the inspection hole cover is removed from the floor panel. The air in- 
let valve, on vehicles of early production, is a part of the fuel tank 
cover. On later vehicles, the air cleaner inlet valve (fig. 114) is a 
separate unit mounted on the fuel tank cover (par. 6). 

b. Replace Fuel Gage Sending Unit (fig. 114). 

(1) 

(2) 
(3) 

Remove the four lockwasher screws that secure the inspection 
hole cover to the floor panel and remove the cover. 
Disconnect the sending unit cable at the cable connector. 
Remove the five screws and washers that secure the sending 
unit to the fuel tank. Lift the sending unit and tilt it toward 
the rear to remove the float. Remove and discard the sending 



(5) Install the fuel gage sending unit, inserting the rear end of 
the float first. Position the unit on the tank with the cable 
connector toward the rear. Install the five special lead 
washers and special screws. Tighten the screws evenly. 

(6) Apply body sealing compound around the inspection hole, 
and install the inspection hole cover and four 5/le-24NF x 

7/s cross-recess-head, internal-external-teeth lo&washer 
screws. 

Figure 114. Fuel task cover, air cleMler Met odoe, aud fuel gage aending unit. 

c. Rephce Air Cleaner Inlet Vahe. 

(1) 
(2) 

(3) 

(4) 

(5) 

Remove the floor panel inspection hole cover (b( 1) above). 
Disconnect the fuel tank to air cleaner rear vent line at the 
air cleaner inlet valve fitting. 
On vehicles with the inlet valve in the fuel tank cover, dis- 
connect the rear fuel line at the elbow in the cover (fig. 111). 
If the inlet valve is a separate unit, remove the six screws 
and lockwashers that secure the inlet valve to the fuel tank 
cover (fig. 114). If the inlet valve is a part of the cover, 
remove the 10 lockwasher screws that secure the cover. Re- 
move the air cleaner inlet valve or the cover. Remove and 
discard the inlet valve gasket or the cover gasket. 
Clean the gasket surface of the cover on the fuel tank, being 
careful to prevent dirt from dropping into the fuel tank. 



(6) 

(7) 

(8) 

(9) 

If the vent line fitting in the air inlet valve (or cover) is 
not damaged, remove the fitting. If the fuel line was discon- 

nected for removal of the cover, also remove the fuel line 
elbow. 
Apply a light coating of liquid-type gasket cement to both 
sides of a new gasket (air inlet valve or fuel tank cover, as 

required) and install the gasket. 
If the inlet valve is a separate unit, install the valve on the 

cover, and install the six lockwashers and screws. 

If the inlet valve is a part of the fuel tank cover, install the 
cover on the tank with the fuel and vent line openings in 

proper position for connecting the lines (fig. 111). Install 
the 10 special lockwasher screws. 

(10) Install a se-inch, 90°, l/s-inch male pipe end, inverted flared 
tube elbow in the cover or a 3/ra-inch, +$-inch male pipe end, 
inverted flared tube connector in the air cleaner inlet valve. 
Tighten fittings. If the fuel line elbow was removed, install 
a 5/&inch, 90°, IL-inch male pipe end, inverted flared tube 

elbow in the cover. 
(11) Connect the rear vent line to the elbow in the fitting in the 

inlet valve or cover. If the fuel line was disconnected ( (3) 
above) connect the rear fuel line to the fuel line elbow. 
Tighten the line nuts. 

(12) Install the floor panel inspection hole cover (B (6) above). 

144. Carburetor Controls and Linkage 

a. Descm’ption. 

(1) 

(2) 

Carburetor controls include the hand-operated choke and 
throttle controls and the foot-operated accelerator. Linkage 
from the accelerator pedal rod connects the rod to the throttle 
control bellcrank which is connected to the carburetor throttle 
by means of an adjustable rod. The throttle control operates 
the throttle control lever which engages the throttle control 
bellcrank. 
Organizational maintenance of the controls and linkage in- 
cludes adjustment of the choke control (par. 134-u) and the 
throttle control (par. 134b), and replacement of the two con- 
trols and linkage. 

b. Replace Choke t?omYrol (fig. 69). 

(1) Loosen the choke control swivel screw (E, fig. 101) and the 
screw in the choke control clip (G, fig. 101) and withdraw 
the control from the clip and swivel. 



(4) 

(5) 

(6) 

(7) 

ment panel. Hold the nut and lockwasher and pull t&he 
control from the opening. 
Thread the new choke control through the opening in the 
instrument panel and slip a s/s-inch internal-external-teth- 
lo&washer and 3/,-24NF nut over the control. Continue to 
push the control t.hrough the dash between the dash bracket 
and the clamp. 
Position the control in the instrument panel and screw the 
retaining nut into place. 
Insert the choke control through the choke ,control clip (G, 
fig. 101) and the control wire in the swivel on the choke lever 
(E, fig. 101). Adjust the choke control (par. 134a) before 
tightening the swivel screw and choke control clip screw. 
Tighten the two dash bracket clamp screws. 

c. Replace Throttle Control. Procedure for replacement of the 
throttle control (H, fig. 12) is the same as that for the choke control 
(6 above). Figure 102 shows the throttle control connections in the 
engine compartment. Adjust the throttle control (par. 1346). 

d. Remove Accelerator Linkage. Removal of various components 
of the accelerator linkage (fig. 115) may be accomplished without re- 
moving all of the linkage from the vehicle. However, if the acceler- 
ator shaft and connecting linkage requires replacement, remove the 
assembled parts as a unit. 

~AC~ELERATOR SHAFT- 
(NK ROD 

;5_ IF-- ACCELERATOR SHAFT BRACKET 

f----ACCELERATOR SHAFT 

END ‘&TE~ PIN 



(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Detach the accelerator pedal rod from the accelerator bell- 

crank lever (fig. 115) by removing the cotter pin and clevis 

pin. 
Disconnect the throttle return spring from the return spring 
clip (fig. 102). 
Disconnect the right end of the accelerator shaft from the 
throttle control bellcrank rod by removing the cotter pin aud 
flat wastier, and pulling the rod from the end of the shaft. 
Remove the two screws and lockwashers that secure the ac- 
celerator shaft bracket and the accelerator bellcrank lever 
bracket to the left side of the clutch housing (fig. 115). 

Remove transmission access covers (par. 121g). 

Remove the cap screw and lockwasher that secure the acceler- 
ator shaft bracket to the right side of the clutch housing 
(fig. 115). 

Remove the accelerator shaft with assembled parts from the 

opening in the driver’s compartment. 

Remove the two screws that secure the accelerator hinge to 
the left floor panel in the driver’s compartment, and remove 
the accelerator pedal and pedal rod. 

e. Zmpect Accelerator Linkaga. 

(1) Inspect the accelerator pedal, pedal hinge, and pedal rod 
for binding, distortion, or worn or damaged parts. Replace 
parts as necessary. Inspect the pedal rod weatherseal for 
deterioration or damage. Replace the weatherseal, if nec- 
essary. 

(2) 

(3) 

Inspect the accelerator shaft and shaft bracket for broken 
welds, distortion, and worn parts. Replace the shaft and 
bracket, if necessary. 

Inspect the bellcrank lever, lever bracket, bellcrank rod, and 
the throttle control bellcrank rod and rod spring for wear, 

distortion, or other damage. Replace parts as necessary. 
f. Zmtdl Accelerator Linkage. 

(1) 

(2) 

(3) 

If the weatherseal for the accelerator rod was removed (e (1) 
above) p install a new weatherseal in the floor panel. 

Insert the accelerator pedal rod through the weatherseal and 
position the pedal in the floor panel. Install the two self- 
locking washers and screws. 

Insert the accelerator shaft and assembled parts through the 
opening in the driver’s compartment, and position the shaft 



(4) 

(5) 

(6) 
(7) 

(8) 

(9) 

Position the accelerator bellcrank lever bracket between the 
accelerator shaft bracket and the left side of the clutch hous- 
ing (fig. 115)) aline the screw holes, and install the two 
s/8-24NF x 1y4 cap screws and s/s-inch lockwashers. Tighten 
the screws. 
Tighten the cap screw that secures the shaft bracket to the 
right side of the clutch housing. 
Install the transmission access covers (par. 122f). 
Attach the throttle control bellcrank rod to the right end 
of the accelerator shaft, and install the IA-inch flat washer 
and sjs x s/4 cotter pin. 
Attach the throttle return spring to the return spring clip 
(fig. 102). 
Aline the accelerator pedal rod with the bellcrank lever and 
install the 5/ls x 13/ls clevis pin and 3/3z x s/4 cotter pin. 

145. Engine Priming System and Primer Pump (Vehicles So 
Equipped) 

a. GeneraL 

(1) 

(2) 

(3) 

The engine priming system and primer pump were provided 
on early type vehicles (par. 6) to facilitate starting the engine 
during extreme cold weather operation. On some vehicles 
equipped with the system, the line from the fuel filter to the 
primer pump has been disconnected, rendering the system 
inoperative. 
Organizational maintenance of the components of the prim- 
ing system includes replacement of the lines from the fuel 
filter to the primer pump, and from the primer pump to the 
intake manifold ; replacement of the three priming nozzles, 
the primer pump, and the primer pump inlet and outlet check 
valve balls. 
The most common cause for failure of the priming system is 
gum or varnish formation in the lines, nozzles, or fittings. 
When servicing the system, clean all parts in dry-cleaning 
solvent or volatile mineral spirits and blow out with com- 
pressed air. 

b. Replace Lime frm Fuei! Filter to Primer Pump. 

(1) 

(2) 

Disconnect the line from the fuel filter by unscrewing the 
primer line nut from the elbow in the fuel filter (fig. 106). 
Disconnect the opposite end of the line from the primer pump, 
body by unscrewing the inlet nut and sleeve. 
Loosen the two dash bracket clamp screws. Cut the inlet 



(3) 

(4) 

(5) 

(6) 

Cut a 25inch length of yls-inch seamless tubing. Insert one 
end of the tubing through the extreme left opening in the 
dash, between the dash bracket and the bracket clamp. In- 
stall the cover over the front portion of the tubing and install 
a y&inch inverted flared tube fitting nut. Double flare the 
end of the tubing, with a flaring tool. 
Form the line as required to aline the fitting nut with the 
elbow in the fuel filter and screw the nut to the elbow. 
Install the inlet line nut and sleeve on the inner end of the 
tubing; flare the tubing ( (3) above), and screw the inlet line 
nut to the inlet valve connector in the primer pump body. 
Tighten the two dash bracket clamp screws. 

c. Rephxce Line from Primer Pu/mp to Intah M&fold. 

(1) 

(2) 

(3) 

(4) 

Disconnect the priming system line (R, fig. 86) from the 
tee-type nozzle in the rear port of the intake manifold by 
unscrewing the line nut from the nozzle. Disconnect the 
opposite end of the line from the connector in the primer 
pump body by unscrewing the line nut. 
Loosen the two dash bracket clamp screws. Cut the line at 
the front side of the dash bracket and remove the two sections 
of the line. 
Cut a 48-inch length of l/-inch seamless tubing and insert 
one end of the tubing through the extreme right opening 

in the dash, between the dash bracket and the clamp. 
Install a Ys-inch tube nut with sleeve on each end of the 
tubing, flare the tubing ends, and screw the tube nuts to the 
tee-type nozzle in the intake manifold rear port and the con- 
nector in the primer pump body, forming the line as necessary 
to aline the parts. 

(5) Tighten the two dash bracket clamp screws. 

(1) 

(2) 

(3) 

(4) 

Disconnect the manifold inlet lines from the three nozzles 
in the intake manifold by unscrewing the tube nuts. Remove 
the lines. 
Remove the elbow-type nozzle from the front port, the tee- 
type nozzle and extension from the middle port, and the tee- 
type nozzle from the rear port of the intake manifold. 
Clean the parts ss described in a(3) above. Replace parts 
as necessary. 
Install the tee-type nozzle in the intake manifold rear port, 
the tee-type nozzle and extension in the center port, and the 
elbow-type nozzle in the front port. 



each section of tubing, and double flare both ends of each sec- 
tion with a flaring tool. 

(6) Install the two manifold inlet lines, screwing the nuts to 
the nozzles in the intake manifold. Connect the, line from 
the primer, pump to the tee-type nozzle in the manifold rear 
port. 

e. Rern43ve PrLmer Pwmip. 

(1) 

(2) 

(3) 
(4) 

(5) 

Disconnect the two fuel lines from the pump by unscrewing 
the fuel line nuts from the connectors. 
Pull the primer knob out enough to provide access to the 
two flat spots on the pump plunger stem. Hold the stem with 
a small wrench at the flat spots and unscrew the primer knob 
from the stem. Remove the lo&washer. 
Remove the packing nut from the pump. 
Loosen the inner locknut securing the pump body at the 
front (engine) side of the instrument panel and remove the 
mounting nut from the rear (driver’s compartment) side of 
the instrument panel. Push the pump forward until the stem 
clears the instrument panel and remove the pump. 
Remove the fuel inlet check valve connector, the fuel outlet 
connector, and the outlet check plug, spring, and ,ball. Re- 
move the inner locknut from the pump body if the nut is 
damaged. 

f. hapect Ptimr Pwi-np. 

(1) 

(2) 

Clean the fuel inlet and outlet connectors, the outlet check 
plug, ball, and spring in dry-cleaning solvent or volatile 
mineral spirits. Inspect the parts for damaged threads, 
cracks, and abrasions. Replace parts as necessary. 
Inspect the pump body for damaged threads, cracks, and 
distortion. Operate the plunger stem and check for distortion 
and damaged or worn packings. Replace the pump, if neces- 
sary. 

. . 

g. In&& Prh& Pump. 
(1) 

(2) 

Install the fuelinlet check valve connector, the fuel outlet 
connector, and the ball, spring, and outlet check plug in the 
pump body. Install the inner locknut on the pump body if 
the nut was removed. 
Insert the stem end of the pump in the opening in the instru- 
ment panel from the cowl side. Position the pump so that 
the fuel inlet connector is down. Install the pump mounting 
nut the of the body at the driver’s compartment 



(4) 

the nut fingertight. Install a 4/s-inch lockwasher in the open- 
ing in the knob, and install the knob on the plunger stem. 
Hold the stem with a small wrench at the flat spots and 
tighten the knob. 
Connect the fuel inlet and outlet lines to the inlet and outlet 
connectors, respectively, tightening the line nuts. 

146. Exhaust Pipes, Muffler, and Tailpipe 

a. Replace muj@r. 

(1) 

(2) 

(3) 

Remove the two nuts, lockwashers, and bolts which attach 
the lower exhaust pipe to the muffler (fig. 116). 
Support the muffler and remove the two nuts, lockwashers, 
and bolts which attach the tailpipe to the muffler. Remove 
and discard the mufIler and two gaskets. 
Position new gaskets on the front and rear flanges of the 
muffler and position the muffler between the lower exhaust 
pipe and tailpipe with the large opening of the mulller for- 
ward. Aline the screw holes in the gaskets and flanges and 
install the two 7/ls-20NF x lvs machine bolts and the 7/ls- 
20NF nuts for each flange. Tighten nuts. 

6. Remove Upper and Lvwer &&au& P%pee and Related Pa&s. 

(1) 

(2) 

(3) 

Remove the two nuts and bolts that attach the upper exhaust 
pipe to the exhaust manifold. 
Remove the two nuts and bolts that attach the lower exhaust 

pipe to the mufller. 
Remove the two nuts, lockwashers, bolts, and plain washers 
that secure the exhaust pipe clamp to the muffler front sup- 

EXHAUST PI-k CLAMP 



(4) 

(5) 

(6) 

port bracket and remove the clamp. Remove the assembled 
upper and lower exhaust pipes from the under side of the 
vehicle. Remove and discard the upper exhaust pipe to 
manifold gasket and the lower exhaust pipe to muffler 
gasket. 
Loosen the nuts on the two eye bolts that attach the upper 
exhaust pipe to the lower exhaust pipe, disengage the eye- 
bolts, and separate the pipes. Discard the upper-to-lower 
exhaust pipe gasket. 
Remove the cotter pin and clevis pin that secure each eyebolt 
to the upper exhaust pipe and remove the eyebolts, nuts, and 
flat washers. 
If the mufIler front support bracket (fig. 116) requires re- 
placement, remove the two nuts, lo&washers, and bolts that 
secure the support bracket to the running board front hanger, 
and remove the bracket. 

c. Instdl Upper and Lower Exhwt Pipes and Related Parts. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(0 

If the muffler front support bracket was removed (b (6) 
above), position a new bracket on the running board front 
hanger and install the two 5/ls-24NF x 1 bolts, 5/,,-inch lock- 
washers, and 5/ls-24NF nuts. 
Install the 19/3s-inch (ID) flat washer and nut on each ex- 
haust pipe eyebolt and attach the two eyebolts to the upper 
exhaust pipe with the clevis pins and s/ss x s/4 cotter pins. 
Install a new upper to lower exhaust pipe gasket on the 
lower exhaust pipe, install the upper exhaust pipe, and en- 
gage the two eyebolts. Tighten the eyebolt nuts lightly. 
Install new gaskets on the flange of the upper exhaust pipe 
and on the front flange of the mufller. Install the assembled 
exhaust pipes, alining them with the exhaust manifold and 
the mutller. 
Install the two ‘5/a-20NF x 1% bolts and 7/l,+ONF nuts to 
secure the upper exhaust pipe to the exhaust manifold. 
Install the two 7/rs-20 NF x l$$ bolts and &20 NF nuts to 
secure the lower exhaust pipe to the muffler. 

Tighten the four nuts and the two eyebolts nuts evenly. 
(8) Install a 3/S (ID) flat washer on each of the 5/ls-24NF x 1 

machine bolts for the exhaust pipe clamp. Install the clamp, 
alining the bolt holes in the clamp with those in the mufller 
front support bracket. Install the two bolts from the bracket 



(2) 

(3) 

(4) 

(5) 

that secure the tailpipe clamp to the mutller rear support 

bracket, and remove the clamp (fig. 116). 

For the cargo truck M37 or command truck M42, remove the 

two nuts, lockwashers, and bolts, that secure the tailpipe 
bracket clamp to the tailpipe bracket, and remove the clamp. 
Remove the two nuts and bolts that secure the tailpipe to 
the rear flange of the muffler, and remove the tailpipe. Re- 

move and discard the muffler-to-tailpipe gasket. 
If the muffler rear support bracket requires replacement, re- 
move the two nuts, lockwashers, and bolts that secure the 
bracket to the running board rear hanger, and remove the 
bracket. 
If the tailpipe bracket (cargo truck M37 or command truck 
M42) requires replacement, remove the nut, lockwasher, and 
bolt that secure the bracket to the frame side rail, and remove 
the bracket. 

e. Install Tailpipe and Related Parts. 

(1) 

(2) 

(3) 

(4) 

(5) 

Position the tailpipe bracket (fig. 116) (cargo truck M37 or 

command truck M42) on the frame side rail and install the 
s/s-24NF x 1 bolt, s/s-inch lockwasher, and s/s-24 NF nut. 

Tighten the nut. 
Position the muffler rear support bracket on the running 
board rear hanger and install the two 5/,,-24NF x 1 bolts, 
s/s-inch lockwashers, and yls-24 NF nuts. Tighten the nuts. 

Install a new muffler to tailpipe gasket on the rear flange 
of the muffler. Install the tailpipe on the muffler and install 
the two 7/,,-20NF x ll/ bolts and 7/,,-20NF nuts. Tighten 

the nuts. 
Install a 3/8-inch flat washer on each of the two 5/,a-24NF x 1 
bolts, position the clamp and install the two bolts with 
washers from the bracket side. Install the two 5/,,-inch 
lockwashers and two 5/,s-24NF nuts. Tighten the nuts. 

For the cargo truck M37 or command truck M42, install 

the tailpipe bracket clamp and install the two 5/,s-24NF x 

ll/s bolts, 5/,e-inch lo&washers, and 5/,,--24NF nuts. Tighten 

the nuts. 

Section IX. COOLING SYSTEM 

147. Description and Data 

a. Des&pt&n. 
(1) The sealed-type cooling system includes the radiator, fan, 

water pump, thermostat, water passages in the engine, and 
connecting hoses. Liquid is drawn from the bottom of the 

radiator by the belt-driven centrifugal-type water pump, 



circulated through passages in the engine, and returned 
through the upper hose to the radiator. The fan, also belt- 
driven, draws air through the radiator to cool the liquid in 
the radiator, The thermostat, located in the outlet elbow 
on the cylinder head, restricts flow of coolant to the radiator 
during warmup period. When the coolant reaches the acti- 
vating temperature for the thermostat, the thermostat opens, 
permitting full circulation. 

(2) Organizational maintenance of the cooling system includes 
draining, filling, and preventive cleaning of the system, and 
replacement of parts such as hoses, fan, fan belt, water pump, 
thermostat, and radiator. 

6. Data. 
Capacity_____________________--_____-______________---___-_*--___-___ 17 qt 
Pan belt tension______________--__-_______~_____-_--_--_--_______ M-in. slack 
Hose sises : 

Radiator to water pump (two pieces) : 
Inside diameter_______________--___________--___---______-_- lsin. 
Length (each)______________---___________----___----__-_---__ 4in. 

Water outlet elbow to radiator : 
Inside diameter______________----___________-______-_-___-____ 2111. 
Length____________________--________________-___-_________ lOxin. 

Water pump bypass elbow : 
Inside diameter_________ ________ _ _----_____ ___________________ lin. 
Length_____________________________________________----_____ Isin. 

Pump : 
Capacity_________________--___________________-- 243.1 gpm at 2,0@ rpm 
Tspe___-__-______-_____________________-________________--- centrifugal 

Radiator : 
c3ap__________________--_--____-_-___--______--_---_---___ pressur&ype 
Make______________------_-___-__---__________-_ Fedders or Black&one 
Model_______________________________________________________ 30-J-1slA 
Tgpe________________________________________________---___ fin and tubs 

Tbermostatiu~yopen-_,__________________-_______-----____-_-_-__-_ MO0 F. 

148. General Service 

a. Drain CooZ.&ng Sy8tem. 
(1) If radiator is hot, remove the filler neck cap (fig. 119) slowly 

to Permit pressure to escape through the vent in the cap. 
Open the radiator drain cock (fig. 152) at front lower right 
corner of the radiator core. If cooling system contains anti- 
freeze, drain into a suitable container and save for use again. 

(2) Open the drain cock at the left side of the engine block. 

Note. Draining the radiator alone will not completely drain the 
coaling system. 

b. F&? coo&&g Byetern. Close the radiator drain cock and the 



paragraph 149 for application of corrosion inhibitor or antifreeze 
compound. Turn the filler neck cap clockwise as far as possible to 
seal the system. 

149. Preventive Cleaning 

a. Genera-J. 

(1) 

(2) 

(3) 

The cooling system must be cleaned at least twice a year, 

before antifreeze is added and again after it is removed. 
Rusty or otherwise contaminated coolant or rust and grease 
deposits inside the radiator indicate that cleaning of the cool- 
ing system is necessary. Cleaning at the prescribed intervals 
will reduce clogging and overheating to a minimum and will 
largely eliminate the necessity for corrective cleaning by a 
higher echelon. If the cooling system is very dirty or clogged 
so that overheating occurs, the conditions must be reported to 
ordnance maintenance personnel. 
The entire cooling system must be examined for leaks, both 
before and after cleaning and flushing. 
The cooling system should never be allowed to stay for an 
extended time without protection, particularly after cleaning. 
Considerable corrosion may take place in a few hours. 

6. Cleaning OompouruL The prescribed cleaning compound is 

‘COMPOUND, cleaning, with inhibitor (for engine cooling system) “” 
It consists of two separated components (aluminum chloride and 
oxalic acid) ; these are intermixed immediately prior to use. The 
components are packaged in a single container having independent 
compartments. An inhibitor (borax), is furnished in the same con- 
tainer in a third separate compartment. Use one container for cooling 

system. 

Caution: Do not under any circumstances mix the materials with 
antifreeze compound or corrosion inhibitor compound. Never mix 
the water and the cleaning compound before putting it into the cooling 
system. Do not spill the compound on skin, clothing, or painted por- 
tions of the vehicle. If spilled, flush affected area with clean water 
immediately. 

c. Engine Tdmperature. During engine idling periods, required 
in cooling-system cleaning processes, it is important to cover the radi 
ator and keep the cover adjusted so that a temperature of 180” to 200’ 
F. is maintained. The engine develops so little heat while running 
without load that the thermostat valve remains partially or fully 



(1) 

(2) 

(3) 

(4) 

Drain system by opening drain cocks (par. 148~). Make 
certain temperature of coolant has dropped considerably 
below 200” F. before draining and refilling with cold water, 
to avoid cracking the block and head. If necessary, use a 
wire to keep open any drain hole which tends to become 
clogged. 
Close the drain cocks (par. 148b), pour water slowly into 
the radiator until the level is within 2 inches of overflow pipe. 
Replace the filler neck cap, oover radiator if necessary, start 
the engine, and run it at idling speed until temperature 
reaches above 180° F., but not above 200” F. Then pour 
cleaning components together into hot radiator as specified 
in b above. Allow engine to continue running for 30 to 60 
minutes. 
Stop engine and turn the filler neck cap to release pressure. 
As temperature rise can be expected at shutdown, coolant 
temperature should be allowed to drop considerably below 
200° F. before draining and refilling with cold water, to avoid 
cracking the block and head. Then remove the cap and drain 
the system completely. 

e. Normal Ptwhing. 

(1) 

(2) 

(3) 

With engine stopped and temperature of coolant consider- 
ably below 200” F., open both drain cocks. 
Add clean water and, while so doing, run the engine at fast 
idle (drains open). Flush, continually flooding cooling sys- 
tem with clean water, running engine for 25 minutes. 
Stop engine, close both drain cocks, refill with clean water, 
leaving sufficient space for the addition of inhibitor or anti- 
freeze compound. 

f. Inhibition. Add inhibitor, in amounts specified in b above, to 
the radiator, fill to correct Ievel with clean water, start and run engine 
at idle until temperature reaches over 180” F., but not above 200° F. 
Cover the radiator, if necessary. 

Note. If antifreeze compomid is to be added after flushing the radiator, do 
not add inhibitor ; discard it. 

g. Preamre Flushing. 



(4 

(e) 

(f) 

I RAPD 196350 

Figure 117. Preaaure fluehing radiutor. 

outlet opening and attach another suitable length of hose 
to radiator inlet opening to carry away flushing stream 

(fig. 117). 
Connect the flushing gun to compressed air and to water- 
line and clamp the nozzle of gun in the hose attached to 
the radiator outlet opening. 
With the filler neck cap on tight, fill core with water and 
apply compressed air. 

Caution: Turn on compressed air in short blasts to pre- 
vent core damage. 
Allow radiator to fill with water and again apply air pres- 
sure as before. Repeat this process until the water comes 
out clear. Connect the hoses and proceed as in f above. 



(4 
(V 

(cl 

(4 

(4 

(3) 

(4) 

(5) 

Drain cooling system (par. l&a). 
Remove the radiator inlet hose (lig. 119)) the water outlet 
elbow, and thermostat (fig. 120). Install the outlet elbow 
and gasket. 
Loosen the hose clamp on the radiator outlet hose (fig. 119) 
and disconnect the hose from the water pump. 
Clamp the flushing gun nozzle firmly to a length of hose 
attached securely to the outlet elbow (fig. 118) and fill the 
engine with water, partially covering the opening in the 
water pump to insure complete filling. 
Turn on compressed air to blow out water and loosen sedi- 
ment. Repeat the process of filling with water and blowing 
out with compressed air, until flushing stream comes out 
clean. 

For complete removal of sediment, repeat flushing process 
of radiator core and engine block in opposite directions. 
If the engine water jackets are badly clogged so that they do 
not respond to regular pressure flushing, engine should be 
replaced (pars. 121 and 122)) and higher echelon notified 
for corrective cleaning. 
Remove flushing equipment and the water outlet elbow. 
Clean all hose connections of both radiator and engine block. 
Clean out the radiator overflow and, if 






