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CHAPTER 2

SERVICE AND MAINTENANCE INSTRUCTIONS

Section |.

8. General

a. Upon receipt of a new, used or recondi-
tioned vehicle, it is the responsibility of the
receiving organization to determine whether
the vehicle has been properly prepared for
service by the supplying unit, and is in condi-
tion to perform satisfactorily its assigned
mission. For this purpose, inspect all assem-
blies, subassemblies, and accessories to be
sure they are properly assembled, secure, clean,
and correctly - adjusted and/or lubricated.
Check all tools and equipment (TM 9-2320-
209-10) to be sure every item is present, in
good condition, clean, and properly mounted
or stowed. Follow the general procedures for
all services and inspections given in TM 9-
2320-209-10.

b. Whenever practicable, the operator will
assist in the performance of these services.

¢. Refer to TM 9-2320-209-10 for operating
instructions, break-in operating precautions,
and break-in speeds.

9. Equipment Logbook (Binder)

The Equipment Logbook should be with the
vehicle when it is serviced, repaired, modified,
or transferred. Instructions for preparation
and application of equipment logbooks, as well
as special reporting requirements of per-
formed maintenance on the equipment are
contained in TM 38-750.

10. Preliminary Services, Performed by
Organizational Maintenance or
Supplying Organization

a. General Procedures.

(1) If any exterior surfaces are coated

22

SERVICE UPON RECEIPT OF MATERIEL

with rust-preventive compound, remove it
with dry-cleaning solvent or mineral spirits
paint thinner.

(2) Read ‘“Processing and Deprocessing
Record of Shipment, Storage, and Issue of Ve-
hicles and Spare Engines’” Tag DD Form 1397
(formerly DA Form 9-3) and follow all pre-
cautions checked thereon. This tag should be
attached to the steering wheel, shifting levers
or ignition switch.

(3) Gasoline engines not processed or re-
processed within the time limitation estab-
lished in the block titled “Reprocessing Cycle-
Days” on the face of DD Form 1397 will be
serviced prior to use as outlined in TB ORD-
392 as follows:

(a) Remove spark plugs from each cyl-
inder.

(b) Atomize-spray 2 ounces of Lubri-
cating Oil, General Purpose, 9150-281-2007
(PL-Special) (NATO Symbel 0-190), into
each cylinder through the spark plug opening.

Note. Use oil gun, pneumatic, curved rigid
neck, 32 ounces capacity, 4920-222-2927. This is in the
No. 1 common tool kit. More permanent equipment
may be fabricated as shown in TB 9-299/1.

(¢) After an interval of 15 minutes,
rotate engine with starter for 30 seconds.

(4) Install spark plugs. When an engine

is received for use without a DD Form 1397

attached, refer to TB 9-300-2/1 for method of

establishing time limits of reprocessing cycles.

Note. If the vehicle has been driven to the

using organization, most or all of the foregoing pro-
cedures should have been performed.

b. Specific Procedures.

(1) Warm engine by running at 1200
rpm for 20 minutes. Tighten cylinder head



Y bolts as described in paragraph 42b(8) for

gasoline engine.
Figure 29. Rescinded.

(2) Perform the “S” (6-month or 6000
mile) preventive-maintenance (PM) service
using Equipment Inspection and Maintenance
Worksheet, DA Form 2404, as a worksheet.

(3) Lubricate all points of vehicle in ac-
cordance with lubrication order regardless of
interval. Check processing Tag (DD Form
1397) for gearcase and engine oil. If tag in-
dicates oil is suitable for an additional 500
miles of operation and is of the proper viscosity
for local operation, check the level but do not
change the engine or gearcase oils,

(4) Schedule second “S” (PM) services
on Preventive-Maintenance Schedule and Rec-

Section Il

12. General

Tools, equipment, and repair parts are is-
sued to organizational maintenance personnel
for maintaining the trucks. Tools and equip-
ment should not be used for purposes other
than preseribed and, when not in use, should
be properly stored in the chest and/or roll pro-
vided for them.

13. Repair Parts

Repair parts are issued to organizational
maintenance personnel for replacement of
those parts most likely to become worn,
broken, or otherwise unserviceable, provided
replacement of these parts is within their
scope. Repair parts supplied for the 214 ton,
6 x 6, trucks, are listed in TM 9-2320-209-
2fP, which is the authority for requisitioning
réplacements.
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ord, DD Form 314, and arrange for oil change
at 500 miles.

(5) Fuel and water tank trucks M49,
M49C, M49A1C; M50 and M50A1 which have
been in storage or in transit must be checked
for tightening of all valve packings, flange
bolts, and pump connections to prevent possi-
ble leakage caused by shrinkage of gaskets and
packings.

Deficiencies disclosed during preliminary in-
spection which appear to involve unsatisfac-
tory design or material, will be reported on
DA Form 2407 (Maintenance Request) and
prepared in accordance with TM 38-750, and
sent to Commanding General, HQ, U.S. Army
Tank-Automotive Command, ATTN: AMSTA-
M, Warren, Michigan 48090.

Report of Deficiencies

PARTS, TOOLS AND EQUIPMENT

14. Common Tools and Equipment

Standard and commonly used tools and equip-
ment having general application to these trucks
are authorized for issue by tables of allowances
and tables of organization and equipment.

15. Special Tools and Equipment

Certain tools and equipment (fig. 30) espe-
cially designed for organizational maintenance,
repair, and general use with the trucks are
listed in table 1 for information only. This
list is not to be used for requisitioning re-
placements. Special tools for organizational
maintenance are listed in TM 9-2320-209-20P,
which is the authority for requisitioning re-
placements.
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TOOL -41-R-3172-900

SCREW=-5120-708-3216

SLING, LIFTING-
4910-708-3213

WRENCH, CROWFOOT-

s [

WRENCH, WHEEL BEARING NUT-

PULLER - 5120-708-3210 5120-795-0895 120-795-0059
jcries 1 '

WRENCH-5120-070-7809

REMOVER AND REPLACER-

5120-473-7372

ADAPTER, MECHANICAL PULLER-  REPLACER, OIL SEAL SLEEVE-
5120-473-6919 ~ 5120-795-0063

Figure 30.
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WRENCH, FLANGE-

5120-795-0404

Special tools and equipment.

ORD E64600]
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Table 1. Special Tools and Equipment for Organizational Maintenance

Reference
Item Ordnance Federal stock Use
No. No. Fig. Par.

PULLER (water 7083210 5120-708-3210 139 91 Used for removing fan and water
pump pulley pump pulley.
and fan hub).

REMOVER AND 7082863 5120-473-7372 230 206 Used w/screw 5120-708-3216 for
REPLACER removing and replacing wheel
(wheel bearing bearing cup.
cup or rear
seat bearing cup).

REPLACER, OIL 7950063 5120-795-0063 Used for replacing wheel hub
SEAL SLEEVE inner oil seal.

(front or rear
wheel hub inner
oil seal).

SCREW, RE- 7083216 5120-708-3216 230 206 Used w/remover and replacer
MOVER AND 5120-473-7372 and 5120-T08-
REPLACER. 3246.

SLING, LIFTING 7083213 4910-708-3213 85 42 Used for removing and installing
(cylinder head cylinder head (gasoline engine
and manifold only).
assembly).

TOOL, ADJUST- 41-R- No FSN 274 249 Used for adjusting auxiliary gov-
ING (governor). 3172-900 available ernor (gasoline engine only).
WRENCH, 7950895 5120-795-0895 145 99 Used for removing and installing
CROWFOOT spark plug cables.

(ignition
harness nut).

WRENCH, 10935288 5120-070-7809 241 218 Used for adjusting air compressor
(air compressor pulley (multifuel).
pulley).

WRENCH, 7950059 5120-795-0059 228 185 Used for removing and replacing
WHEE}L BEAR- wheel bearing nut.

ING NUT
(wheel bearing
nut).

WRENCH, 7950404 5120-795-0404 241 218 Used to adjust air compressor pul-
FLANGE. ley drive belt (air-cooled gaso-

line).

GAGE, Air 74513056 6685-387-9654 Used to check pressure in air
Pressure. brake system.

25



C 3, TM 9-2320-209-20
Section Il

16. Lubrication Order (LO)

The Lubrication Order (LO 9-2320-209-12)
prescribes cleaning and lubricating procedures

as to locations, intervals, and proper materials-

for these trucks. Lubrication to be performed
will be in accordance with the maintenance
allocation chart (app. II) and the lubrication
order. Whenever necessary, the operator, crew
or user will assist the organizational mainte-
nance personnel in lubrication of the trucks.

|
17. General Lubrication Instructions

a. General. Any special lubricating instruc-
tions required for specific mechanism or parts
are covered in the pertinent section.

b. Service Intervals. Service intervals spec-
ified on the lubrication order are for normal
operation and where moderate temperature,
humidity, and atmospheric conditions prevail.
Refer to TM 9-207 for instructions on neces-
sary special lubrication of the vehicle for op-
eration in extreme cold weather.

¢. Reports and Records.

(1) Report unsatisfactory performance of
prescribed petroleum fuels, lubricants, or pre-
serving materials on DA Form 2407 and pre-
pare in accordance with TM 38-750.

(2) Maintain a record of lubrication of
the vehicle in the vehicle log book on DA Form
2408-2 (Equipment Lubrication Record).
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LUBRICATION AND PAINTING

18. Painting, Spot Painting and Marking
(Stencilling)

a. General. Instructions for the preparation
of the material for painting, method of paint-
ing, and material to be used are contained in
TM 9-213. Instructions for camouflage paint
ing are contained in FM 5-20B.

b. Spot Painting. Spot painting and marking
(stencilling) of tactical vehicles will be per-
formed under the control of organizational
maintenance personnel, except in cases where
the driver is also a mechanic or mechanic’s
helper.

¢. Painting of Vehicle. Painting of a com-
plete vehicle will be performed by direct sup-
port maintenance units.

d. Stencilling Vehicle Markings. Stencilled
markings must be renewed periodically because
of weathering or repainting. To stencil mark-
ings use white (gloss) on olive drab (gloss)
background. The legend “U.S. Army” and ve-
hicular registration numbers shall be of a size
to fit the vehicle (1, 2, 3, or 4 inches). The max-
imum safe refueling rate (TM 9-2320-209-10)
must be stencilled on each vehicle, at a location
near the fuel tank filler cap. Vehicles equipped
with more than one fuel tank will be marked
for each tank.

Refer to TB 746-93-1 and to figure 34 for
instructions on marking military vehicles.



Figure 31. Rescinded.
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Figure 32. Rescinded.
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Figure 33. Rescinded.
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NOTE: STENCILING SHALL
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Section 1V. PREVENTIVE-MAINTENANCE SERVICES

19. General

The purpose of preventive-maintenance ser-
vices is to detect first signs of electrical and
mechanical failures of assemblies in the vehicle,
and to ensure that appropriate corrective
action is taken before expensive and time-
consuming repairs or replacements are ve-
quired. The system of preventive-maintenance
services is based on frequent inspections and
services accomplished by operators, company,
battalion, or regimental maintenance personnel
under active supervision by all commanders
and leaders.

20. Responsibility

Operators and crew chiefs are charged with
personal responsibility for assigned vehicles.
Squad, section, and platoon leaders are charged
with supervisory responsibility for wvehicles
pertaining to their commands. Unit and or-
ganization commanders are required to ensure
that vehicles issued or assigned to their com-
mands are properly maintained in a service-
able condition, and that they are properly cared
for and used.

21. Intervals

The mileage that a vehicle travels is the
principal criterion for the frequency of pre-
ventive-maintenance service. Operation under
adverse conditions, such as extreme tempera-
ture, dust, or mud, may require preventive-
maintenance services to be performed more
frequently. Reduce intervals between preven-
tive-maintenance services when environmental
conditions indicate the need. Do not extend
intervals  between  preventive-maintenance
services, except when authorized to do so.

Table 2.

22. Outline

The system of preventive-maintenance services
for tactically used wheeled vehicles is outlined
in Table 2. Daily services, as outlined, are
designated as operators’ services. Semi-annual
“S" services are designated as organizational
maintenance services.

23. General Procedures for Services and
Inspections

a. The following general procedures apply
to organizational maintenance preventive-
maintenance services and to all inspections,
and are just as important as the specific
procedures.

b. Inspections to see if items are in good
condition, correctly assembled or stored, se-
cure, not excessively worn, not leaking, and
adequately lubricated apply to most items in
the preventive-maintenance and inspection
procedures, Any or all of these checks that
are pertinent to any item (including support-
ing, attaching, or connecting members) will
be performed automatically, as general proce-
dures, in addition to any specific procedures
given.

(1) Inspection for good condition is usually
visual inspection to determine if the unit is
safe or serviceable. Good condition is explained
furhter as meaning: Not bent or twisted, not
chafed or burned, not broken or cracked, not
bare or frayed, not dented or collapsed, not
torn or cut, not deteriorated.

(2) Inspection of a unit to see if it is
correctly assembled or stored is usually a visual
inspection to see if the unit is in its normal
position in the vehicle and if all its parts are
present and in their correct relative positions.

Outline of Preventive-maintenance Serviee

Service Interval

Aceomplished hy

Semiannual “S" service.
whichever occurs first,

Every 6 calendar months or 6000 miles, | Regimental or battalion or separate com-

pany/battery maintenance personnel.

N
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(3) Excessively worn is understood to
mean worn beyond serviceable limits or likely
to fail, if not replaced before the next scheduled
inspection. Excessive wear of mating parts
or linkage connections is usually evidenced by
too much play (lash or lost motion). It in-
cludes illegibility as applied to markings, data
and caution plates, and printed matter.

¢. Where the instruction “tighten” appears
in the procedures, it means tighten with a
wrench, even if the item appears to be secure.

d. Such expressions as “adjust if necessary”
or “replace if necessary” are not used in the
specific procedures. It is understood that when-
ever inspection reveals the need of adjustments,
repairs, or replacements, the necessary action
will be taken.

e. Any special cleaning instructions required
for specific mechanisms or parts are contained
in the pertinent section. General instructions
are as follows:

(1) Use dryeleaning solvent or mineral
spirits paint thinner to clean or wash grease
or oil from all parts of the vehicle.

(2) A solution of one part grease-cleaning
compound to four parts of drycleaning solvent
or mineral spirits paint thinner may be used
for dissolving grease and oil from engine
blocks, chassis, and other parts. Use cold water
to rinse off any solution which remains after
cleaning.

(3) After the parts are cleaned, rinse and
dry them thoroughly. Apply a light grade of
oil to all polished metal surfaces to prevent
rusting.

(4) When authorized to install new parts,
remove any preservative materials, such as
rust-preventive compound, protective grease,
etec.; prepare parts as required (oil seals, ete.) ;
and for those parts requiring lubrication, apply
the lubricant prescribed in the lubrication
order.

f. General precautions in cleaning are as
follows:
(1) Drycleaning solvent or mineral spirits
paint thinner is flammable and should not be
used near an open flame. Fire extinguishers
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should be provided when this material is used.
Use only in well-ventilated places. The battery
ground cable should be disconnected and taped.

(2) This cleaner evaporates quickly and
has a drying effect on the skin. If used with-
out gloves, it may cause eracks in the skin and,
in the case of some individuals, a mild irrita-
tion or inflammation.

(3) Avoid getting petroleum products,
such as drycleaning solvent or mineral spirits
paint thinner, engine fuels, or lubricants on
rubber parts; they will deteriorate the rubber.

(4) The use of diesel fuel oil, gasoline, or
benzene (benzol) for cleaning is prohibited.

¢. Nameplates, caution plates, and instrue-
tion plates made of steel rust rapidly. When
plates are found in a rusty condition, they
should be thoroughly cleaned and heavily
coated with an application of clear lacquer.
(Refer to TM 9-213.)

24. General Procedures

a. Automatically Applied. All of the general
procedures given in paragraph 26 will be fol-
lowed. Organizational mechanics must be so
thoroughly trained in these procedures that
they will apply them automatically at all times
in the performance of their duties.

b. Operator's Puarticipation. The driver or
crew usually accompanies the vehicle and as-
sists the organizational mechanices in the per-
formance of second-echelon services.

¢. Unwasher Vehicle. The driver or crew
should present the vehicle for a scheduled
preventive-maintenance service in a reason-
ably clean condition; that is, it should be dry
and not caked with mud to such an extent as to
seriously hamper inspection and services. How-
ever, washing of the vehicle should be avoided
immediately prior to an inspection, since cer-
tain types of defects as loose parts and oil
leaks may not be evident immediately after
washing.

d. Services. Organizational maintenance
services are defined by and restricted to
general procedures unless approval has been
given by the supporting Ordnance organiza-
tion.

—



(1) Adjust. Make all necessary adjust-
ments in accordance with instructions con-
tained in the pertinent section of this manual,
information contained in changes to the sub-
ject publication, or technical bulletins.

(2) Clean. Clean the unit as outlined in
paragraph 23¢ to remove old lubricant, dirt,
and other foreign material.

(3) Special lubricant. This applies either
to lubrication operations that do not appear
on the vehicle lubrication order or to items
that do appear but which should be performed
in connection with the maintenance opera-
tions if parts have to be disassembled for in-
spection or service.

(4) Serviee. This usually consists of per-
forming special operations, such as replenish-
ing battery water, draining and refilling units
with oil, and changing and cleaning the oil
filter, air cleaner or cartridges.

(5) Tighten. All tightening operations
should be performed with sufficient wrench
torque (force on the wrench handle) to tighten
the unit according to good mechanical practice.
Use a torque-indicating wrench where speci-
fied. Do not overtighten as this may strip
threads or cause distortion. Tightening will
always be understood to include the correct
installation of lockwashers, locknuts, locking
wire, or cotter pins to secure the tightened
nut.

(6) Modification work order application.
At least every 6 months, a checkup will be
made to see that all modification work orders
have been applied. A list of current modifica-
tion work orders is published in DA Pam 310-
7. If a modification has not been applied,
promptly notify the local Ordnance officer. No
alteration or modification which will affect the
moving parts, will be made by organizational
personnel, except as authorized by official publi-
cations.

e. Special Condition. When conditions make
it dfficult to perform the complete preventive-
maintenance procedures at one time, they can
sometimes be handled in sections. Plan to
complete all operations within the week if
possible. All available time at halts and in
bivouac areas must be utilized, if necessary,
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to assure that maintenance operations are
completed. When limited by the tactical situ-
ation, items with special services should be
given first consideration.

f. DA Form 2404 (Equipment Inspection
and Maintenance Worksheet.) Perform the
“S" preventive-maintenance service in the se-
quence given in table 3, using DA Form 2404
as a worksheet.

25. Semiannual “S$” Preventive-Mainten-

ance Services

a. Purpose. The “S" preventive-maintenance
services ensure the correct adjustment, secur-
ing, and assembly of all components of the
materiel. Necessary replacements, cleaning,
lubrication and protection of parts and/or as-
semblies will be accomplished as required, to
give reasonable assurance of trouble-free opera-
tion until the next “S” preventive-mainte-
nance service is performed.

b. Intervals. The semiannual “S"” preventive
maintenance services are performed by the
organizational mechanics every 6 months or
at every 6000 miles of vehicle operation, which-
ever occurs first. Under unusual conditions
temporary deviation from the preseribed ser-
vice or interval may be authorized at the dis-
cretion of the commander. The commander
will consult with the direct support Ordnance
officer prior to a decision to deviate from these
services.

26. Specific Procedures for Organizational
Maintenance

Specific procedures for performing each item
in the semiannual “S” preventive-maintenance
services on the material are given in Table 3
in accordance with procedures outlined. Re-
sults of inspection and checking during pre-
ventive-maintenance services is authorization
to take corrective action by performing the
service or repair at organizational maintenance
level. If repairs by a higher maintenance level
are required, a DA Form 2407 (Maintenance
Request) will be prepared and forwarded with
the equipment to the supporting maintenance
activity.
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Table 3. Preventive-Maintenance Checks and Services

Organizational maintenance

Semiannual schedule

Sequence
No.

Item to be inspected

Procedure

Parazraph
references

34

Perform all “before opera-
tion” checks listed in TM
9-2320-209-10, “Preven-
tive Maintenance Checks
and Services.”

Starter and switch

Instruments and operational
check.

Air pressure

Hand throttle and choke

PRIOR TO ROAD TEST

Note. When the tactical situation does not permit &
full romd test, perform those items which require little
o no movement of vehiele,

ROAD TEST

Notice if starter pedal requires only normal
pressure to engage starter, and engine starts
immediately without unusual noises.

Immediately after starting, notice oil pressure
will have a sharp rise. Correct reading on
gage is 30 to 40 psi at normal-temperature
and idling speed. Check generator indicator
before generator regulator has reduced
charging rate. Observe all instruments for
normal readings. Test windshield wipers. If
tactical situation permits, sound horn.

During warmup period, run engine at fast idle
(about 1000 rpm) and observe if air pressure
builds up to 100 psi in 10 minutes (or less)
and if the governor cuts off the compressor
when air pressure is between 100 and 105
psi. Operate service brake to reduce air
pressurc and observe if governor cuts in com-
pressor when air pressure is 85 psi. Reduce
pressurc to 65 psi to see if low air
pressure warning buzzer is operating. Stop
engine with air pressure at maximum, and
notice if any drop on airpressure gage with-
in 1 minute. Restart engine.

Notice if actions of choke and hand throttle
are satisfactory.

102

126

216

65
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Table 3. Preventive-Maintenance Cheeks and Serviees—Continued

Oreanizational maintenanee Semiannual schedule

Sequence Paragraph
No. Item to be inspected Procedure references

ROAD TEST—Continued

b Clutch Check pedal travel. Free travel must be from 150
1% to 2 inches. Listen for defective clutch
release bearing, drag, noise, chatter or slip-
page.

6 Transmission and transfer Shift transmission and transfer into all speeds, 155 and 159
Observe any unusual stiffness of shifting
levers, tendency to slip out of gear, unusual
noise, or excessive vibration. Excessive vibra-
tion of shifting levers may indicate loose

mountings.
X Brakes (service, hand and| Check braking effect, feel, side pull, noise, | 176, 186 and 247
trailer). chatter, pedal travel, hand control and effort

necessary to apply. Make service stops not-
ing other unusual conditions. Notice if air-
hydraulic eylinder is assisting satisfactorily.
Observe if ratchet and pawl of handbrake
holds and if lever requires more than three-
quarters travel for full application. Release
handbrake and check to see that brake band
is free and completely released. Stop vehicle
on an incline and apply handbrake to see if it
holds vehicle or if application of handbrake
at specd of 10 mph stops vehicle within
reasonable distance.

8 Steering assembly With vehicle moving straight ahead, steering 196
wheel free play should not exceed 1 inch.
Notice if there is any tendency to wander,
shimmy, or pull to side. Turn steering wheel
through its entire range and note any bind.
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Table 3. Preventive-Maintenance Checks and Services—Continued

Oreanizational maintenance

Semiannual schedule

Sequence
No.

Item to be inspected

Procedure

Paragraph
references

10

10.1

36

Power train, wheels,
and cab.

Hubs, drums, axles,
train.

CV boots

body

power

ROAD TEST—Continued

While operating the vehicle notice if it has

normal power and acceleration in each speed.
Listen for any unusual noise when engine is
under load. Speed up vehicle on level stretch
to see if it will reach, but not exceed gov-
erned speed indicated on data plate. At all
times during road test, be alert for unusual
or excessive noise that may indicate loose-
ness, defects or deficient lubrication in these
components.

AFTER ROAD TEST

Immediately after road test, feel these units

cautiously. An overheated wheel hub and
brakedrum indicate an improperly adjusted,
defective, or dry wheel bearing or a dragging
brake. An abnormally cool condition indicates
an inoperative brake. An overheated gear
case indicates internal maladjustment, dam-
age, or lack of lubrication. Cautiously feel
each axle differential and carrier, transmis-
sion, and transfer for overheating.

Note. It is normal for transfer to run hot after vehicle

has run for a considerable distance. If transfer is too hot
for hand to be placed upon it, it is not necessarily a sign
of malfunctioning. If it is adequately lubricated and did
not howl during road test, the unit can be conasidered
normal. Inspect axle propeller shafts. Tighten universal
joint assembly and flange unita.

Examine front axle steering
knuckle boots for tears and
leaks

155, 159,
171, 174, 203

162, 169, 176, 205

1604
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Table 3. Preventive-Maintenance Checks and Services—Continued

Semiannual schedule

.

Procedure

Paragraph
references

11

12

13

14

Battery specific gravity ..

Battery voltage S |

Note. The following checks (14
through 20) are to he performed on
the uasoline engine only.

Spark plugs

AFTER ROAD TEST—Continued

| Check engine oil, fuel and water systems, trans-

mission, transfer and all other components
carrying fluids, oil, or grease. Make general
observations in the engine compartment and
underneath the vehicle for oil, water, fuel
and exhaust leaks. Examine spark plugs,
manifold, and cylinder head gaskets for leak-
ing condition.

CAUTION: Do not tighten manifold unless

there is evidence of looseness or leakage.
Gasoline engine vehicles only:

Tighten cylinder head using torque wrench.
Tighten in proper sequences. When new
cylinder head gasket is installed, tighten
cylinder head upon installation and also after

completion of final road test while engine is

at normal operating temperature. Check and
adjust valve clearance, if necessary.

Make hydrometer test of electrolyte in each
cell. Inspect cables, terminals, bolts, posts,
holddown frame, slave receptacle and radio
receptacle.

Check batteries for damaged case, terminals,
or cell cover plates. Check for holddown-to-

cable short circuit. If any of these conditions

are noted, replace batteries, Test battery
voltage using low voltage circuit tester.

Remove and inspect. Clean spark plugs and

adjust gap to 0.030 inch. Replace if neces-

sary.

41, 43, 98

10, 42

39

111

111

98

37
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Table 8. Preventive-Maintenance Checks and Services—Continued

Organizational maintenance

Semiannual schedule

Se~vance
No.

0, Item to be inspected

Procedure

Paragraph
references

15 Compression test

16 Engine valve mechanism

17 Ignition components

18 Carburetor, choke, throttle,
linkage.

19 Carburetor adjustment

38

AFTER ROAD TEST—Continued

With engine at normal operating temperature,
throttle, and choke full open, test compres-
sion of each cylinder.

Gage valve clearance and look for broken valve
springs, if need for adjustment is indicated
by poor engine performance, low compression
or noise, If clearance is found insufficient,
adjust, and recheck compression. Replace
rocker-arm cover gasket.

Remove and inspect distributor cap, rotor and
breaker points. Test distributor shaft for
looseness. Inspect and test ignition coil and
distributor breakage plate capacitor with
low and high tension tester. Using neon
timing light, observe if ignition timing is
correct and if spark advances automatically
as engine is accelerated. Test generator-
regulator with low voltage circuit tester.
Dress or replace breaker points.

Inspect these items, noticing particularly if
shafts and linkage operate freely and are not
excessively worn. Observe if the choke valve
opens fully when control is released and if
throttle valve opens fully when accelerator
is fully depressed.

Perform a vacuum test by running engine at
normal idling speed (450 rpm). Vacuum gage
should read between 18 and 21 inches of
mercury and the pointer should be steady. A
needle reading fluctuating between 10 and
15 inches of mereury may indicate defective
cylinder head gasket or valve. An extremely
low reading indicates leak in carburetor
spacer or gaskets. Accelerate and decelerate
the engine quickly. If gage indicator fails to
drop approximately 2 inches as throttle is
opened, and fails to recoil to at least 24
inches as throttle is closed, this may be an
indication of diluted oil, poor piston ring
sealing, or abnormal restriction in the car-
buretor, air cleaner or exhaust system.

Nuobz The above readings apply to sea level. There will
be approximately a l-inch drvop for each increase of
1000 feet of altitude. Adjust carburetor idle mixture and
test fuel pump pressure.

41

39

94 through 97,
100, 109

Table 5, fig. 45

65

63
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Table 3. Preventive-Maintenance Checks and Servieces—Continued

™ 9-2320-209-20

Organizational maintenance

Semiannual schedule

uence
0.

Item to be inspected

Mrocedure

Paragraph
references

20

21

22

23

24

25

Manifold and heat control
valve.

Note, The following checks (21
through 28) are to be performed
on the multifuel engine only.

Air intake system .

Manifold preheater

Qil filters

Fuel

filter

Fuel lines and fittings

AFTER ROAD TEST—Continued

Inspect these items. Look particularly for signs
of leakage at manifold gasket. Check sea-
sonal adjustment of heat control valve.

Check air cleaner and air intake tubes and
hose for secureness. Inspect hose for damage.
Check air cleaner element for contamination
and clean if necessary.

Check connections, tubing and wiring for se-
cureness.

Inspect oil filters for leaks and securecness. Re-
place element in accordance with intervals
specified in LO 9-2320-209-12.

Inspect secondary and final fuel filters for
leaks. Replace elements in accordance with
intervals specified in LO 9-2320-209-12.

Inspect high pressure fuel lines at fuel injee-
tion pump and fuel injection nozzles for
looseness, leaks, damaged lines and fittings.
Inspect low pressure lines from fuel filters
to fuel injector.

46

70

72, 73

7

74-75

39
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Table 3. Preventive-Maintenance Checks and Services—Continued

Organizational maintennnce

Semiannual schedule

Se%ence
o.

Item to be inspected

Procedure

Paragraph
references

26

27

29

30

Throttle linkage

Fuel-air mixture

Exhaust pipe and mufflers

Crankcase, breather caps and
ventilators.

Radiator and cap

AFTER ROAD TEST—Continued

Inspect, noticing particularly if shafts and
linkage operate freely and are not excessive-
ly worn. Observe if the throttle valve opens
fully when accelerator pedal is fully de-
pressed.

Observe color of exhaust gas. At engine speeds
above 1400 rpm, smoke should be clear to
light gray. If color is darker, notify direct
support maintenance unit.

Note. Black smoke is normal while engine s accelerat-
ink to 1400 rpm.

Inspect; listen for excessive or unusual noises
and look for exhaust leaks. Tighten mount-
ings.

Inspect crankcase breather, air cleaner, ven-
tilation valves and lines. Clean and service
these items in accordance with the lubrica-
tion order.

Inspect core, shell, hose, cap and gasket, and
overflow tank, noticing particularly if the
radiator core is clogged with foreign ma-
terial or if fins are bent. Test operation of
filler cap. Observe coolant level and examine
for contamination. Test coolant with a hy-
drometer to see if it contains sufficient
antifreeze during cold weather. If need is
indicated, drain radiator and block, clean,
flush, refill, and add inhibitor unless anti-
freeze, which contains inhibitor, is used.
Tighten radiator mountings and hose con-
nections.

71

79, 80, 82

62

84
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Table 3. Preventive-Maintenance Checks and Service-Continued

Organizational Maintenance

Semiannual Schedule

Sequence
No.

Item to be
inspected

Procedure

Paragraph
references

32

33

34

35

36

37.

38.

Water pump fan,
pulleys, and belts.

Air compressor and
governor.

Engine speed governor.

Fuel tank and filter.

Brakeshoes, linkage,
anchor pins, cylinders,
and brakehoses.

Tires.

Springs and shock absorbers.

AFTER ROAD TEST — Continued

Inspect pulleys and fan for alinement,
and belts for tension. Check water
pump for leaks.

Inspect condition of air compressor,
belts for tension, pulley alinement,
and secure. Inspect compressed
air cleaner and governor, air strainer.
Clean and service these items in accordance
with the lubrication order.

If road test indicates the vehicle speed was
incorrect, adjust engine speed governor.

Clean fuel tank filter neck screen. Drain
-water and sediment from fuel tank. If
there is evidence of contamination, drain into
a container. Inspect fuel and vent lines
and connections.

a. Test brake linkage for freedom of action.
Drain water from reservoirs. Examine
air-hydraulic cylinder. Adjust brakes.

b. Check flexible brakehoses for seepage at any
point; pinching of hose; evidence of wear
due to rubbing with vehicle structure; and
hose stress due to improper installation.
Replace or reposition hose as required.

Rotate and match tires according to tread design
and degree of wear. Refer to TM 9-1870-1 for
acceptable limits in matching tires. All wheel
nuts, rims and side rings should be in
serviceable condition and secure. Check that
wheel turning stops are secure. Turn front wheels
fully in both directions and check whether turns
are limited by stops and the tires clear all parts
of vehicle.

Inspect springs, suspension, shock absorbers,
and torque rods for damage and security.

88, 89,91

218, 219, 220

64

67,68

176,178,179,
180, 183, 184

201, 204

188

41
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Table 3. Preventive-Maintenance Checks and Services - Continued

Organizational Maintenance

Semiannual Schedule

Sequence
No.

Item to be inspected

Procedure

Paragraph
references

39

40

41

42

43

44

45

Body and frame.

Lubrication.

Cab and body.

Bumpers, pintle
and shackles.

Power takeoff and
winch.

Transfer power
takeoff.

Cargo body.

AFTER ROAD TEST - Continued

Inspect body and frame for security
of mounting bolts.

Caution: Do not tighten front winch
brake spring adjusting screw on
winch automatic brake during
tightening of body and frame bolts.

Lubricate vehicle in accordance with
the lubrication order.

Inspect doors, glass, top and frame,
hardware, curtain and fasteners,
seats, upholstery, trim, safety
straps and paint for general
condition and security. Test
operation of doors, windows,
windshield, ventilators, hood
hinges and catches.

Inspect bumpers, pintle and lifting
shackles. Test operation of pintle
assembly and note if it locks
securely and lockpin is attached
with chain.

Inspect transmission power takeoff,
front winch drum line, drive shaft
and shear pin. Test operation of
front winch. Adjust winch drag and
worm automatic brakes if nec-
essary.

(Models M49, M49C, M49CA1, M50,
M50A1, M60, M108, V-17TA/MTQ,
V-18A/MTQ) Inspect transfer
power-takeoff control lever linkage.

ITEMS SPECIAL TO CARGO
TRUCKS M34, M35, M35AT,
M36, M36C

Inspect panels and tailgate for damage
and corrosion. Check for warping
and looseness. Check body paulin
for tears, holes and fit.

LO 9-2320-209-12

229
through
234

225, 226

163
207 through 213

158

236, 237, 238

42




Table 8. Preventive-Maintenance Checks and Services—Continued

TM 9-2320-209-20

Organizational maintenance

Semiannual schedule

Sequence
Neo.

Item to be inspected

Procedure

Paragraph
references

46

47

48

49

50

b1

Bedplate and mounting bolts

Hydraulic hoist ... .. _.

Trailer air brake hoses,
coupler jaws, electrical
cable and connectors.

Fifth wheel -o.cueiiaiicao

Pumps » ok e o .

ITEMS SPECIAL TO CARGO TRUCKS
M34, M35, M35A1, M36, M36C—Continued

Inspect bedplate and mounting bolts for secur-
ity and damage. Tighten all assembly and
mounting bolts.

ITEMS SPECIAL TO DUMP TRUCK
M47, M69, AND M342

Inspect hydraulic hoist pump, control box,
control valve, oil lines, and linkage for se-
curity and damage. Test operation of dump
body for holding raised position, lowering
fully, and alinement with truck body.

Inspect dump body. Tighten mounting and
assembly bolts and capscrews. Adjust or
tighten linkage, if necessary.

ITEMS SPECIAL TO TRACTOR
TRUCK M48 AND M275

Inspect trailer air-brake hose, electrical cable,
and connectors for security, chafing, damage
and wear. Check operation of air-brake hand
control valve and coupler jaw.

Inspect this item. Look particularly for face
wear or damage, proper swivel action. Ob-
serve to see if face of disk is level with
width of truck. Tighten mounting bolts and
serews securely.

ITEMS SPECIAL TO TANK TRUCKS
Md49, M49C, M49CA1, M50, AND M50A1

Inspect delivery pump, valves, lines, hose, con-
trols, strainers, nozzles, vents and safety
wiring for security, leaks and damage. Check
valves and controls for proper operation.

239, 240, 241

239

244 through 247

243

251 through 254
266 through 271
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Table 3. Preventive-Mdintenance Checks and Services—Continued

Organizational int Semiannual schedule
Sequence Paragraph
No. Item to be inspected Procedure references
ITEMS SPECIAL TO TANK TRUCKS
M49, M49C, M49CA1, M50, AND
M50A1—Continued
52 Tank body Inspect tank body for leaks, scraped paint, and 251, 255, 274
properly fitted manhole and filler covers.
Check all vents, chains, locks, and safety
wiring for condition and operation.
53 Engine speed Check engine speed as controlled by engine 249
auxiliary governor, and adjust if necessary.
54 Clean Clean pump, valve, filler and suction line 252 through 258
strainers. Flush and dry all water hoses. 266 through 273
55 Dispensing unit . Tighten nozzles, dispensers, valves, pump, and 252 through 258
line mounting and assembly bolts and cap- 266 through 273
sCrews.
Nete. Tighten packing nuts cautiously. Overtightening
will cause restricted action. excessive wear and possible
Jeaks.
Adjust control cables, if necessary.
55.1 Filter s Change filter, element and fuses annually. 405-407
ITEMS SPECIAL TO CRANE TRUCKS
M60 AND M108
56 Hydraulic crane Inspect boom and shipper, hydraulic cylinder, 278 through 286

44

swing motors, cable hoist drum and motor,
control valves, lines, hose, pump, valves and
lights for security of mounting. Check for
wear, adjustment, chafing, binds and other
damage. Operate control valve hand levers,
noting if crane action is smooth. Crane
should not creep when levers are in NEU-
TRAL position with a normal load on the
hoist cable. Operate brake-lock switch and
check for holding and releasing of solenoid
brake lock.
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Table 3. Preventive-Maintenance Checks and Services - Continued

Organizational Maintenance

Semiannual Schedule

Sequence
No.

Item to be inspected

Procedure

Paragraph
references

517

58

59

60

61

62

Engine speed.

General condition.

Van body, body
accessories and
hardware.

Harness (24v).

Lights.

Blower.

ITEMS SPECIAL TO CRANE

- Continued

Check engine speed as governed by
engine auxiliary governor at 1700
rpm, and adjust if necessary.

Tighten all connections, fittings,
and mounting and assembly bolts.
Do not overtighten packing
retainer.

ITEMS SPECIAL TO SHOP VAN
TRU

100C, 100D, 185, 185AT

“185A3 AND XMB6T

Inspect van body for leaks. Tighten
mounting and assembly bolts and
connections. Visually inspect
body panels and reflectors.
Examine condition of paint and
legibility of markings and data
plates. Inspect boarding ladder,
mountings, and hardware. In-
spect and test operation of
doors, hinges, locks, latches,
padlock, and door holders; in-
spect seals for weathertightness.
Lubricate main and auxiliary
door hinges, locks, latches, and
door holders. Lubricate boarding
ladder stowage fastener.

Check exterior wiring harness (24v)
to be sure it is connected. Also
check condition of wiring and
connections.

Operate lights (if tactical situation
permits).

Check operation of ventilator
blower at the multibreaker.
Check blower for security of
mounting and tightness of electrical
connections.

249

282

16, 17, 18

120

293, 294, 295
365

229, 331

45
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Table 3. Preventive-Maintenance Checks and Services - Continued

Organizational Maintenance

Semiannual Schedule

Sequence

o Item to be inspected

Procedure

Paragraph
references

63 Heater.

64 Fire extinguisher.

65 Clean.

66 Telephone construc-
tion and maintenance
body components.

67 Rear winch.

68 Earth boring and
pole setter
components.

ITEMS SPECIAL TO SHOP VAN
TRUCKS M109, M109A1, M109A2,
M109C, M109D, M185, MI85A1,
MIB5A2 AND XM567 - Continued

Check space heater for security of
mounting and check fuel and electri-
cal connections for tightness. In-
spect heater fuel pump and exterior
fuel line connections for leaks.

Visually check to see that the fire
extinguisher is charged, sealed,
and securely mounted to the
bracket.

Clean inside of vehicle. Wash
vehicle, if possible; otherwise,
wipe off thoroughly.

ITEMS SPECIAL TO TELEPHONE
CONSTRUCTION AND
MAINT NCE T
V-17TA/MTQ

Inspect pole derrick, collapsible
cable reel, pole-pulling jack,
body, and other equipment, for
damage. Tighten mounting and
assembly bolts.

Inspect rear winch cable, control
lever linkage, worm and auxiliary
shaft drive chains, rear winch
drive shaft, and pillow block.
Test operation of winch. Adjust
drive chain. Clean and oil drum
line in accordance with lubrica-
tion order.

ITEMS SPECIAL TO EARTH
BORING MACHINE AND POLE
SETTER TRUCK V-18A/MTQ

Inspect equipment holders, power-
dividers, collapsible reel, earth
augers, pole pulling jack, control
lever linkage, and earth boring
machine for wear, security and
damage. Operate power-divider
and check for shifting and holding

363

302, 303, 304

305 through 308

317 through 321

46




TM 9-2320-209-20

Table 3. Preventive-Maintenance Checks and Services - Continued

Organizational Maintenance

Semiannual Schedule

Sequence
No.

Item to be inspected

Procedure

Paragraph
references

68

69

70

71

72

Earth boring and
pole setter
components -
continued.

Rear winch.

Van body.

Expansible
mechanism
(van in use).

Expansible
mechanism
(van empty).

ITEMS SPECIAL TO EARTH
BORING MACHINE AND POLE
SETTER TRUCK V-18A/MTQ -
Continued

action. Operate the earth boring
machine and check vertical power
leveler and horizontal leveling
worm assembly for positioning of
auger rack. Check feed and drive
actions of boring machine. Pay
special heed to slippage in clutch
and brake case. Make sure all
auger rack action stops upon
release of operating handles.
Adjust leveling worms and con-
trol levers if necessary. Tighten
mounting and assembly bolts.

Inspect rear winch cable, control
lever linkage, worm drive chain
and chain idler pulley. Test
operation of winch. Adjust drive
chain tension if necessary.

Clean and oil drum line or
cable in accordance with lubrica-
tion order.

ITEMS SPECIAL TO EXPANSIBLE
VAN TRUCKS M292 AND M292A1

Inspect van body and equipment as
directed in sequence 59 through 65.

Inspect the rails and sliding portions
of the sides for evidence of misaline-
ment, corrosion, cracks, or damage
which would prevent proper operation
of the expansible feature.

Operate the various sections enoughto
determine if the expansible feature
is operational. Lubricate in ac-
cordance with LO 9-2320-209-12.
Tighten all mounting and assembly
screws and bolts.

310 through 316

339

TM 9-2320-209-10
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Table 3. Preventive-Maintenance Checks and Services - Continued

Organizational Maintenance

Semiannual Schedule

Sequence

No.

Item to be inspected

Procedure

Paragraph
references

73

14

15

76

Air conditioner.

Van body.

Clean.

Test.

ITEMS SPECIAL TO EXPANSIBLE
VAN TRUCKS M292 AND M292A1 -
Continued

Inspect air conditioners for security of
mounting, condition of filters,
motors, heat exchangers, piping
and wiring. Clean out any debris
or excessive dirt accumulation.
Check control panel for good
condition. Perform an operational
check upon completion of inspec-
tion.

ITEMS SPECIAL TO MISSILE
FIRING COMPUTER VAN
TRUCK XM472

Inspect van body as directed in
+»quencesNo. 59 through 65.

ITEMS APPLICABLE TO ALL
TRUCKS

Wash vehicle, clean cab, glass,
engine and engine compartment
as required.

FINAL ROAD TEST

Observe additional items which
require repair, replacement, or
adjustment.

346

367

48
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Section V. TROUBLESHOOTING THE VEHICLE

27. Scope

a, This section contains troubleshooting in-
formation and tests for locating and correct-
ing some of the troubles which may develop
in the vehicle. Each symptom of trouble or
malfunction given for an individual unit or
system is followed by a list of probable causes
of the trouble and corrective actions neces-
sary to remedy the malfunction.

b. This technical manual cannot cover all
possible troubles and deficiencies that may
occur under the many conditions of operation.
If a specific malfunction, cause, and correc-
tive action, therefore, are not covered herein,
proceed to isolate the system in which the
trouble occurs and then locate the defective
component. Use all the senses to observe and
locate troubles. Do not neglect the use of any
test instruments suchas ohmmeter, voltmeter,
ammeter, test lamp, hydrometer, and pres-
sure and vacuum gages that are available.
Standard automotive theories and principles
of operation apply in troubleshooting the
vehicle. Question the vehicle operator to
obtain the maximum number of observed
symptoms, The greater the number of symp-
toms of trouble that can be evaluated, the
easier will be the isolation of the primary
cause or defect. Since the operator of the
vehicle, in most instances, can describe mal-
functions only in terms of unsatisfactory
vehicle performance, trained personnel should
be capable of analyzing the operational symp-

toms to determine the primary cause of the
malfunction,

¢. Good operational trouble analysis de-
pends on logical followthrough from effect or
major malfunction to the primary cause before
corrective measures (remedies) may be ap-
plied. This section has been arranged to
assist organizational maintenance personnel
in systematic followthrough to isolate the
primary causes of malfunction. The test and
remedies provided herein are governed by
the scope of the organizational level of
maintenance.

28. Procedures

Table 4 lists possible malfunctions that
may be experienced during the operation of
this vehicle or its components. Fach mal-
function is followed by a list of probable
causes that may be considered in determin-
ing the action necessary to correct the mal-
function. Probable causes are listed in their
order of probability and should be considered
in that manner during troubleshooting.

29. General

Table 4 supplements the troubleshooting
secton in TM 9-2320-209-10. It provides a
continuation of instructions, where a remedy
in the operator’s mamual refers to organiza-
tional maintenance personnel for corrective
action.

49
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Table 4. Troubleshooting

Malfunction Probable causes Corrective action

GASOLINE ENGINE

1. Engine fails to crank . Inoperative starting system. . Troubleshoot starting system
when starter switch is (item 46 below) for inoper-
held on. ative starter.

b. Mechanical seizure of . I starting system ( a above)
parts. is in satisfactory operating

condition, trouble may be

caused by mechanical
seizure of parts. Notify
direct support maintenance
unit.

| g
| g2

o
(k=2

2. Engine cranks but will . Ineffective starting system. . If starter action is sluggish,
not start. troubleshoot starting system
for noisy or sluggish
starter (items 47 and 48).

. Refer to item 22, Ignition
System.

. Remove one spark plug (par.
90) from cylinder head.
Crank engine with starter.
If fuel is not detected in
cylinder, disconnect pump-
to-carburetor line at car-
buretor (par. 63). Crank
engine with starter. If fuel
flows freely from line,
troubleshoot fuel system for
lack of fuel to engine
cylinder (item 14). If no
fuel flows from line,
troubleshoot fuel system for
lack of fuel to carburetor
(item 15). I fuel flow is
small or low in pressure,
troubleshoot fuel system for
insufficient fuel and low
fuel pressure (items 16 and
18).

. Improper intake and ex- . Check intake and exhaust
haust valve adjustment. valve clearance (par. 39)

and adjust, if necessary.

|8
I

§=2

. Defective ignition system.

(k=2

|

. Faulty fuel system.

Kel

e
(§="

3. Engine starts but stalls . Ineffective ignition system. a. Troubleshoot ignition
immediately after system for weak spark
starting. (item 22).

. Faulty fuel system. b. Troubleshoot fuel system for
improper fuel-air mixture
and low fuel pressure (items|
17 and 18).

|8

(R=3
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Table 4. Troubleshooting - Continued

. .alfunction Probable causes Corrective action

GASOLINE ENGINE - Confinued

3. E: e starts but stalls | c¢. Leaking cylinder head ¢. Pour a small quantity of oil
immediately after gasket. onto edges of cylinder head
starting - Continued gasket. Start engine. A

blowing out or sucking in of
oil will occur if gasket
leaks. Tighten cylinder
head bolts (par. 42) in
proper sequence and to
proper torque. If leak
persists, replace cylinder
head gasket(s).

d. Intake and exhaust valves d. Remove valve rocker arm
" not functioning properly. ~  cover. (par. 39) and check
for broken or weak valve
springs. Check for sticky
valves. Apply penetrating
oil to sticky valves. Check
valve clearance (par. 39)
and adjust if necessary.
Check engine vacuum
(item 19, table 3). If
adjustments do not remedy
valve malfunctioning,
notify direct support
maintenance unit.

e. Low or uneven engine e. Test engine cylinder com-
" eylinder compression. " pression (par. 41). Com-
pression must be 120 to
130 psi and must not vary
more than 10 psi between
cylinders. If compression
is low or variation is
greater than 10 psi, notify
direct support maintenance

unit,

4. Engine stalls when a. Faulty fuel system. a. Troubleshoot fuel system
vehicle is standing, 5 (item 17) for improper
slowing down, or fuel-air mixture.
stopping. b. Ineffective ignition system. b. Refer to item 22.

¢. Intake and exhaust valves c. Refer to item 3d.
"~ not functioning properly.
d. Low or uneven engine d. Refer to item 3e.
~  cylinder compression. N N
5. Engine misfires or a. Defective ignition system. a. Troubleshoot ignition

knocks at idling. system (item 22) for inter-
mittent spark failure.

. Troubleshoot fuel system
(item 17) for improper
fuel-air mixture,

. Faulty fuel system.

(=2
§=2
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Table 4.

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

5. Engine misfires or
knocks at idling -
Continued

6. Engine backfires.

7. Engine runs erratically
at low speeds.

8. Engine misfires at high
speeds.

9. Engine does not develop
full power.

GASCLINE ENGINE - Continued

. Hydraulic resonance.

Intake and exhaust valves
not functioning properly.

Low or uneven engine
cylinder comptession.

Leaking cylinder head
gasket.

o Iale

=

a. Defective ignition system.

b. Faulty fuel system.

¢. Open intake valve.

a. Ineffective ignition system.

b. Faulty fuel system.

¢. Leaking cylinder head
gasket.

d. Intake and exhaust valves
not functioning properly.

a. Overheated engine.

b. Faulty ignition system.

c. Intake and exhaust valves
not functioning properly.
d. Faulty fuel system.

c. Refer to paragraph 29.
d. Refer to item 3d.

€. Refer to item 3e.

1. Refer to item 3c.

a. Troubleshoot ignition system
for improper timing (item
22).

b. Troubleshoot fuel system for
improper fuel-air mixture
(item 17).

€. Check for open intake valve
due to stickiness, defective
valve spring, or improper
valve clearance according
to procedure in item 3d.

Troubleshoot according to
procedure in item 4.

a. Troubleshoot ignition system
(item 22).

'b. Troubleshoot fuel system for

insufficient fuel flow and
low fuel pressure (items 16
and 18).

c. Refer to item 3c.

d. Refer to item 3d.

a. Check for broken or loose
fan belt. Troubleshoot
Cooling System (item 44).
Check for diluted engine oil.

b. Troubleshoot ignition system

T (item 22).

c. Refer to item 3d.

d. Troubleshoot fuel system for

~  insufficient fuel flow and
improper fuel-air mixture
(items 16 and 17) or grade
of fuel.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

9. Engine does not de-
velop full power -
Continued

10. Engine overheats.

11. Excessive engine oil
consumption.

GASOLINE ENGINE - Continued

e. Incorrect governor setting.

| v

. Low or uneven engine
cylinder compression.

. Faulty breather and venti-
lation system.

los

F=

. Wear of engine parts.

. Ineffective cooling system.
. Faulty ignition system.

T

. Faulty fuel system.

o

d. Faulty breather and venti-
lation system.

e. Oil contamination.

a. Leaks.

e.

1.

g. Troubleshoot breather and

h.

1o o

IS

o

a.

Check engine speed governor
for correct governed speed.
Use a tachometer attached
to distributor (par. 93) to
check engine speed. Adjust
governor (par. 64) if
necessary.

Refer to item 3e.

ventilation system (item
112) for high engine
crankcase pressure.
Excessive piston or bearing
wear can cause loss of
power. If wear is sus-
pected, as evidenced by
noisy engine, notify direct
support maintenance unit.

Refer to item 44,

Check ignition timing (par.
100) for late firing and ad-
just timing if necessary.

Troubleshoot fuel system
(item 14) for improper
fuel-air mixture.

Troubleshoot breather and
ventilation system (item
112) for high engine crank-
case pressure,

Check for engine-oil dilution
that would cause thinning
of oil or prevent proper
engine lubrication. Clean
air cleaner (par. 62) and
compressor air strainer
(par. 221).

Inspect engine, oil filter,
engine compartment, fly-
wheel housing, and ground
under engine for signs of
oil leaks. Check for signs
of cylinder block oil seal
failure. Tighten leaking
connections. Repair or
replace defective oil-filter
inlet and outlet lines (par.
44), 1f trouble is not
remedied or oil-seal

4B1-454 0 - A5 - 3
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

11. Excessive engine oil
consumption -
Continued

12, Engine consumes
excessive fuel,

13. Engine operation
erratic at different
altitudes or
temperatures.

GASOLINE ENGINE - Continued

a. Leaks - Continued

b, Engine overheats.

¢. Low or uneven engine
cylinder compression.

d. Improper operation.

e. Wear of engine parts.

a. Improper operation of
vehicle,

b. Faulty fuel system,

10

. Brakes dragging or other
friction.

Fuel-air mixture not
adjusted for environment.

. Continued
failure is indicated, notify
direct support maintenance
unit.

Refer to item 10,

Refer to item 3e.

»

Iolo

Refer to TM9-2320-209-10.

Wear of engine internal
parts can cause increased
consumption of oil. I wear
is suspected as evidenced
by exhaust fume odor or
dark color, notify direct
support maintenance unit.

oo

a. Improper operation of

" vehicle can cause éxcessive
fuel consumption. See
TM 9-2320-209-10,

b. Troubleshoot fuel system

~  (item 19) for excessive
fuel consumption.

c. Check for dragging brakes,

" and adjust brakes (pars.
176 and 178). Trouble-
shoot transmission (items
65-68), transfer (items
73-80), clutch (items 61
-64), front axle (items 83-
85), propeller shafts (items
81 and 82), rear axles
(items 85-88), and wheels,
tires, and hubs (items 101
and 102) for wear, damage,
noise, overheating, shimmy
shake, and other signs of
excessive drag on engine.
Lubricate the component
or replace if defective.

Adjust carburetor for proper
fuel-air mixture (par. 63).
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Table 4. Troubleshooting - Continued

Probable causes

Corrective action

14. Lack of fuel in engine
cylinders.

15. Lack of fuel in
carburetor.

FUEL SYSTEM (GASOLINE
———L)_ENGIINIE

a. Throttle not opening.

b. Choke inoperative.

c. Leaking carburetor or
manifold heat control
valve,

d. Maladjustment or defective
carburetor.

a. Empty fuel tank.

b. Defective tank-to-
carburetor fuel-line
shutoff valve.

[§=]

. Check throttle control (par.
65) and adjust if necessary.

b. Loosen hose clamps and re-
move carburetor intake
hose from carburetor.
Check choke valve plate
action by moving choke
control knob in and out.
Plate must be fully open
when knob is pushed in to
instrument panel, and
closed when knob is pulled
out. Adjust choke (par.
65) if necessary.

c. Pour a small quantity of oil
~  on edges of gaskets. Crank
engine with starter. A

sucking sound will be heard|
if gasket leaks. Replace
carburetor gasket (par. 63)
or manifold heat control
valve housing gasket, if
necessary.
d. Check carburetor adjust-
ments (par. 63) and adjust,
if necessary. Replace
carburetor if defective
(par. 63).

a. Check level of fuel in tank.
A defective fuel gage or
sending unit may cause
reading on gage indicating
presence of fuel in tank
when tank is empty. If tank
is empty, fill tank
(TM 9-2320-209-10).
Troubleshoot gage and
sending unit (item 57).

b. Check valve to make sure
valve (fig. 119) is
open. Vehicle vibration
may have caused valve to
close because of loose
valve stem nut. Tighten
loose nut or replace valve
(par. 68), if necessary.




T™ 9-2320-209-20

Table 4. Troubleshooting - Continued

Probable causes

Corrective action

15. Lack of fuel in car-
buretor - Continued

18. Insufficient fuel flow.

FUEL SYSTEM (GASOLINE
ENGINE) - Continued

¢. Defective fuel line.

d. Restricted or obstructed
fuel-tank filter.

. Defective fuel pump.

1. Faulty breather and
ventilation system.

P

Throttle not opening
sufficiently.

Ty

Maladjusted or defective
carburetor.

¢. Check fuel-tank line, fuel-
pump flexible line, and
carburetor line for cracks,
sharp bends, or breaks.
Replace line if damaged
(par. 68). Disconnect
lines and blow clean with
compressed air to relieve
obstructions (par. 68).
Tighten lines to prevent
fuel leakage or air suction
into line.

d. Disconnect fuel-tank line at

~  tank. Remove fuel-tank

filler pipe cap (par. 67).

Blow compressed air

through line fitting on tank

and note if air enters fuel
tank,

Note. A dirty fuel filter in
the fuel tank can sometime
be cleaned temporarily by
blowing air through filter.

restricte er is cleare
by use of compressed air,
drain fuel tank (par. 66) to
remove any water or dirt
settled in bottom of tank.
ff alr does not enter fuel
tank, notify direct support
malintenance unif.

. Check pump for air or fuel
leaks. Correct leakage or
replace pump (par. 66) if
leakage continues. Test
pump for pressure and
capacity. Replace defec-
tive pump.

f. Troubleshoot breather and

ventilation system (item

117) for obstructed fuel-

tank ventilation and

restricted fuel-pump
action.

o

a. Check throttle control (par.

~  65) and adjust, if neces-
sary,

Refer to item 14d.
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Table 4. Troubleshooting -~ Continued

Malfunction

Probable causes

Corrective action

16, Insufficient fuel flow -
Continued

17. Improper fuel-air
mixture.

18. Low fuel pressure.

19. Excessive fuel
consumption.

FUEL SYSTEM (GASOLINE
ENGINE) - Continued

c. Defective fuel line.

d. Defective fuel pump.

e. Defective fuel-line shutoff
valve.

f. Restricted fuel-tank filter.

g. Restricted fuel-tank and
fuel-pump ventilation.

a. Leaking carburetor or
manifold heat control valve
housing gaskets.

b. Improper choke adjustment.

¢. Air leaks into fuel lines.

(="

. Defective fuel pump.

|

. Maladjusted or defective
carburetor.
Restricted air cleaner.

%

a. Air leaks into fuel lines.
b. Defective fuel pump.

Restricted fuel lines.
Restricted fuel tank and
fuel pump ventilation.

Ipde

a. Fuel leaks.

b. Maladjusted or defective
carburetor.
¢. Defective fuel pump.

d. Excessive fuel tank
pressure.

c. Refer to item 15c.
d. Refer to item 15e.
e. Refer to item 15b,
1. Refer to item 15d.
g. Refer to item 15{.

a. Refer to item 14c.

b. Adjust choke (par. 65) if

necessary.

¢. Check fuel lines for loose

~  connections. Tighten loose
connections. Check for

cracks and breaks. Repair
or replace defective lines
(par. 68).
d. Check fuel pump for air
~  suction into fuel system.
Replace pump (par. 62),
if defective.
Refer to item 14d.

1o

Check and service air
cleaner (par. 62).

I

a. Refer to item 17c.

b. Test fuel pump (par. 66) for
pressure. Check pump for
air leaks. Replace pump
(par. 66), if defective.

c. Refer to item 15c.

d. Refer to item 15f,

a. Check all fuel system com-
ponents for fuel leaks.
Tighten, repair, or re-
place leaking fuel tank
(par. 67), fuel line (par.
68), fuel pump (par. 66),
or carburetor (par. 63).

b. Refer to item 14d.

¢. Test fuel pump (par. 66) for
high pressure.
d. Refer to item 15f.
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Table 4.

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

20. Excessive exhaust
noise.

21. Odor of exhaust fumes
in driver's com-
partment.

22. No spark or defective
sparking.

23. Overheated
distributor.

24. Engine fails to crank
when starter switch
is held on.

EXHAUST SYSTEM (GASOLINE
ENGINE)

Warning: Replace defective
parts as soon as possible. Ex-

haust fumes are extremely
dangerous and can cause loss
of life,

IGNITION SYSTEM (GASOLINE
ENGINE)

a. Discharged or low-charged
batteries.
b. Defective ignition system.

a. Underlubricated
distributor shaft.

b. Obstructed distributor
venting.

MULTIFUEL ENGINE

a. Inoperative starting system.

b. Mechanical seizure of parts.

Inspect for leaking manifold
gasket and for defective
exhaust manifold, exhaust
pipe, muffler, or tailpipe.
Replace manifold (par. 43),
exhaust pipe (par. 79),
muffler (par. 80), or tail-
pipe (par. 79), if necessary.

Troubleshoot exhaust system
according to procedure in
item 20.

a. Refer to item 52.

b. Refer to electrical trouble-
shooting figs. 46, 47, 48.
Repair or replace ignition
system components as
necessary (pars. 93 through
99).

a. Lubricate distributor ac-
cording to lubrication
order.

b. Troubleshoot breather and
ventilation system (par.
45) for obstructed
distributor venting.

a. Troubleshoot starting system

~  (item 46) for inoperative
starter.

b. If starting system (a above)
is in satisfactory condi-
tion, trouble may be caused
by mechanical seizure of
parts. Notify direct sup-
port maintenance unit.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

25, Engine cranks but will
not start.

26. Engine starts but
misfires or does not
run smoothly.

27. Engine does not
develop full power.

MULTIFUE L ENGINE -
Continued

a. Ineffective starting system.

b. Faulty fuel system.

c. Air cleaner or intake sys-

" tem clogged or defective.

d. Defective intake manifold

" heater plug or switch (in
cold-weather conditions).

a. Fuel injector pump or

~  injector nozzles defective
or not properly adjusted.

b. Defective turbosuper-

~  charger.

c. Leaking cylinder head

~  gasket (s).

d. Defective valve action.

€. Precombustion chambers
inadequately heated.

a. Defective fuel system.

b. Defective air intake system.

c. Defective exhaust system.

d. Leaking cylinder head
gasket (s).

e. Defective cooling system.

T. Defective valve action,

g. Engine overloaded.

h. Too much friction. Bear-
ings may be too tight or
lubrication may be
inadequate.

a. If starter action is sluggish,
troubleshoot starting sys-
tem for noisy or sluggish
starter (items 47 and 48).

b. Refer to items 36 and 37.

c. Refer to item 38.

d. Refer to item 43.

Warning: _Heater develops
enough heat to burn hands.

a. Notify direct support
maintenance unit.

b. Notify direct support
maintenance unit.
¢. Refer to item 3c.

d. Adjust valve clearance
" (par. 53) or, il valves
must be replaced, notify
direct maintenance unit,
e. Refer to item 43.

a. Refer to items 36 and 37.
b. Refer to item 38.
¢. Refer to items 41 and 42.
d. Refer to item 3c.

e. Refer to items 44 and 45.

f. Refer to item 26d. If

~  adjustment does not pro-
duce desired results,
notify direct support main-
tenance unit.

g. Shift transmission and/or

~  transfer to a lower gear
range.

h. Look for engine overheat-

~ ing. Check for proper
lubrication. If trouble
cannot be eliminated,
notify direct support main-
tenance unit.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

28. Engine overheats as
indicated by coolant
temperature gage.

29. Low engine oil pres-
sure as indicated by
oil pressure gage.

30. No engine oil pressure

as indicated by oil
pressure gage.

3

-

. Engine oil consump-
tion excessive.

32. Smoky exhaust black
smoke.

33. Smoky exhaust blue
smoke.

34. Engine knocks.

MULTIFUEL ENGINE -
Continued

a. Defective cooling system.
b. Defective engine oil coolant
system.

c. Dragging brakes.
d. Late combustion.

e. Defective temperature gage
or sending unit.

Defective engine lubricating
system.

a. Defective engine lubricating
system.

b. Defective oil pressure gage

~  or sending unit.

a. External oil leaks.

b. Crankcase ventilation

~  system restricted.

¢. Worn internal engine com-
ponents.

d. Turbosupercharger
lubrication system leaks.

a. Engine overloaded.
b. Poor combustion.

Excessive lubrication.

a. Fuel timing wrong.

b. Inlet or exhaust valve
sticking.

¢. Improper fuel; dirt or
water in fuel.

(E=a}

lale

I

IT®

k=3

[e]

. Repair or replace oil filter,

. Notify direct support main-

. Refer to item 27g.
. Check grade of fuel used.

. Notify direct support main-

. Drain and replace fuel.

Refer to items 44 and 45.

oil lines or fittings as re-

quired, or notify direct

support maintenance unit.
Refer to item 90.

tenance unit.
Refer to item 57.

Notify direct support
maintenance unit.

Notify direct support
maintenance unit..
Refer to item 57.

Refer to item 11.
Refer to item 112,

Notify direct support main-
tenance unit.

Notify direct support main-
tenance unit.

Check for clogged air-
intake filter. If trouble is
not eliminated, notify
direct support maintenance
unit.

Blue smoke in exhaust often
indicates excessive lubri-
cation. Check oil pressure.
If trouble is not eliminated,
notify direct support main-
tenance unit.

Notify direct support main-
tenance unit.

tenance unit.




Table 4.

T™M 9-2320-209-20

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

35. Unusual mechanical
noises.

36. Lack of fuel in engine.

37. Lack of fuel in fuel
injector.

38. Improper fuel air
mixture.

MULTIFUEL ENGINE -
Continued

a. Loose crankpin bearing.

b. Loose wristpin bearing.

Excessive valve clearance.

e

d. Other causes.

FUEL AND AIR SYSTEM -
MULTIFUEL ENGINE

a. Throttle not opening.

&

Fuel injector pump not
operating.

Fuel shutoff valve fails to
open.

19

Empty fuel tank.
Defective fuel shutoff valve.
. Defective fuel line,

ieloip

d. Obstructed fuel filters.

e. Defective in-tank fuel
pump.

1. Faulty breather and
ventilation system.

a. Leaking manifold heater
housing gaskets.
b. Restricted air cleaner.

c. Defective turbosuper-
charger.

a. Notify direct support main-
tenance unit.
b. Notify direct support main-
tenance unit.
Adjust valve clearance
(par. 53).
. Notify direct support main-
tenance unit.

I

(§="]

a. Check throttle control and
adjust, if necessary.
Refer to paragraph 71.

b. Notify direct support main-

tenance unit.

. Adjust valve control linkage

or notify direct support
maintenance unit.

|63

Replenish fuel.

Refer to item 36¢c above.

Check fuel lines and clean
or replace damaged lines
as required.

Remove and clean or re-
place fuel filter element
as required. Refer to
paragraph 77.

. Check in-tank fuel pump for
air suction into fuel
system, or low output
pressure. Replace if de-
fective. Refer to para-
graph 76.

Troubleshoot breather and
ventilation system and cor-
rect deficiencies.

e Ieloly

|

I

Replace gaskets. Refer to
paragraph 72.

b. Check and service air
cleaner. Refer to para-
graph 70.

Notify direct support main-
tenance unit.

I®

e
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

39. Low fuel pressure at
injector pump intake,

40. Excessive fuel con-
sumption.

41. Excessive exhaust
noise.

42. Odor of exhaust fumes
in driver's compart-
ment.

43, Manifold heater does
not operate when
switch is turned on.

Warning: Heater
develops enough heat to
burn hands.

FUEL AND AIR SYSTEM -
MULTIFUE L ENGINE -
Continued

a. Air leaks into fuel lines.

b. Defective in-tank fuel pump.
‘c. Restricted fuel lines.

d. Restricted fuel tank ventila-
= stion.

e. Clogged fuel filters.

a. Fuel leaks.

b. Excessive fuel pump
pressure,

c. Excessive fuel tank
pressure.

Warning: Exhaust gases are
dangerous and can cause loss
of life. Replace defective parts

as soon as possible.

a. Leaking manifold gasket.
b. Defective exhaust manifold.

c. Leaking exhaust pipe.

a, Leaking manifold gasket.
b. Defective exhaust manifold.
‘c. Leaking exhaust pipe.

d. Obstructed exhaust pipe or
~  tailpipe.

a. Defective manifold heater
switch.

b. Shorted or improperly con-
nected wiring to heater.

a. Check fuel lines for loose
connections, cracks or
breaks. Repair or replace
defective lines as required.

. Refer to item 37e.

. Refer to item 37c.

Refer to item 371 .

lalolo

lm

. Refer to paragraph 77,

(5]

Check fuel system for leaks;
repair or replace lines and
fittings as required.

b. Refer to item 37e. Replace
defective fuel pump (par.
76).

c. Defective fuel bypass valve.

Notify direct support main-

tenance unit,

a. Notify direct support main-

" tenance unit.

b. Notify direct support main-

~  tenance unit.

¢. Repair or replace exhaust

~ pipe. Refer to paragraph
82.

a. Refer to item 4la.

b. Refer to item 41b.

c. Refer to item 4lc.

d. Replace pipe if obstruction

" is caused by damaged pipe.
Otherwise clear obstruction
from pipe.

a. Refer to electrical trouble-

~  shooting, fig. 57.

b. Clean and tighten wiring

~  connections. Repair or re-
place wiring as required.
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T™ 9-2320-209-20

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

43. Manifold heater does
not operate when
switch is turned on -
Continued

44, Overheating.

FUEL AND AIR SYSTEM -
MULTIFUEL ENGINE -
Continued

c. Clogged or damaged fuel
supply and return lines.

d. Obstructed heater supply
filter.

e. Manifold heater fuel supply
pump defective,

1. Defective fuel supply or
return valves,

g. Defective heater spark
plug.

h. Defective ignition unit.

_i. Clogged or defective
nozzle.

COOLING SYSTEM

a. Lack of coolant.
b. Loose or broken drive
belts.

¢. Defective thermostat.

d. Coolant leaks.

[K¢]

. Clogged system.

{. Defective water pump.

c. Clean or replace fuel lines.
Refer to paragraph 72.

d. Clean or replace filter as
required. Refer to para-
graph 72.

€. Replace defective pump.

Refer to paragraph 72.
Replace defective valves as
required. Refer to para-
graph 72,
g- Replace spark plug.
to paragraph 72,
Replace ignition unit.
to paragraph 72,
Clean or replace nozzle as
required. Refer to para-
graph 72.

| ==

Refer

Refer

&

=

a. Check coolant level in
radiator. Fill radiator, if
necessary, with proper
coolant (par. 84.

. Check fan and water-pump
drive belts (par. 88).
Check for correct tension
and tighten, if necessary.

. Remove thermostat (par. 86)
and inspect for corrosion or
sticking valve. Replace
thermostat, if defective.

d. Inspect cooling system for
leaks. Tighten loose
assembly bolts or hose
clamps, or replace leaking
radiator (par. 85), hose
(par. 85), or water pump
(par. 85).

. Clean radiator and flush
cooling system (par. 84).
Test system for air suction
or any exhaust gas leakage
(item 14c). Add rust
preventive to system after
cleaning.

1. Replace water pump (par.

91).

k=2

ey

1]
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

45, Overcooling.

46. Inoperative starter.

47. Noisy starter.

48. Sluggish starter.

49. Low or no-charge
indication on ammeter|
or battery-generator
indicator when bat-
teries have low
charge.

COOLING SYSTEM - Continued

Defective thermostat.

STARTING SYSTEM

No electrical current
reaching starter.

I®

Defective starter.

Iz

c. Defective starter, drive
gear or spring.

Loose mounting.

Excessive friction due to
defective bearings or bent
shaft.

CHARGING SYSTEM

a. Defective ammeter or

battery-generator indicator.

b. Loose fan and water pump
drive belt.

Remove thermostat (par. 86)
and check to see if
thermostat valve is stuck in
open position. Replace
thermostat (par. 86), if
defective.

Service and test batteries
and cables to be sure these
are in satisfactory working
condition and that full
power is available. Refer
to electrical troubleshoot-
ing, table 5, fig. 42.

Test starter by operating it
without use of starter pedal.
Starter must rotate freely
without engaging flywheel.
If starter does not rotate,
or if teeth contact flywheel,
replace starter (par. 102).

. Depress starter pedal. If

starter rotates without

drive engagement, starter
drive gear or spring may be
damaged. Replace starter

(par. 102).

-

Iz

1]

Tighten loose starter
mounting nuts. If noise is
still present, replace
starter (par. 102).

Operate starter switch with-
out use of starter pedal or
shifter lever. If starter
does not start rotating
immediately and rotate
freely, replace starter
(par. 102).

a. Replace gage if defective
(par. 136). Refer to
electrical troubleshooting,
fig. 55, test 6.

b. Check drive belt (par. 88)
and tighten, if necessary.




Table 4.

TM 9-2320-209-20

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

49. Low or no-charge
indication on ammeter
or battery-generator
indicator when bat-
teries have low
charge.

50. High-charge indication
on ammeter or
battery-generator
indicator when bat-
teries are fully
charged.

51. Noisy generator.

52. Discharged or low
charged batteries.

53. Excessively charged
batteries.

54, Lights dim.

C.

(f="

Ip

b.

|3

.

Ip

e

CHARGING SYSTEM -
Continued

Batteries, battery cables,
and wiring system.

Defective generator and/or
regulator.

Defective ammeter or
battery-generator indicator.

Poor electrical connections
at generator or generator-
regulator.

Defective generator and/or
regulator.

Loose generator mountings.

Excessive use of batteries
at low engine speeds.
Defective batteries.

Defective cables or wiring.

. Defective generator and/or

regulator.

Defective generator-
regulator.

LIGHTING SYSTEM

Defective batteries or
battery cables.
Defective charging system.

C.

d.

a.

e

o Im

lo

d.

Inspect cables and wiring
system for shorts, fraying,
breaks, corrosion, loose
or high resistance connec-
tions, or other damage and
test battery wiring system.
Refer to electrical trouble-
shooting, fig. 41.

Test generator and regulator.
Refer to electrical trouble-
shooting, figs. 43, 44, 45. Re-
place regulator, if defective
or improperly set.

Refer to item 49a.

Refer to item 49c.

Refer to item 49d.

Inspect generator mountings
and generator mounting
brackets. Tighten, if
necessary. If noise is still
present, replace generator
(par. 108).

Replace or recharge battery.

Replace batteries. Refer to
paragraph 111.

Check battery cables and
vehicle wiring for shorts.
Replace cable or wiring, if
defective (par. 111).

Refer to item 49d.

Refer to item 49d.

Refer to item 52,

Troubleshoot charging
system (items 49 thru 51).
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Table 4.

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

54. Lights dim - Continued

55. Light failure.

56. Frequent lamp failure.

LIGHTING SYSTEM -
Continued

. Overloaded circuit.

gl

d. Defective lamp contact.

e. Poor grounding.

|

. Defective circuit wiring
and switches.

Dirty lenses.

End of normal lamp life.

L

a. Defective lamp.

b. Defective batteries or
battery cables.

¢. Poor grounding.

d. Defective light switch.

e. Defective chassis wiring
harness.

e,

d.

s

]
g
h.

a.

b,

C.

d.

e.

Troubleshoot chassis wiring
and components for short
circuits or high resistance
circuits. Refer to elec-
trical troubleshooting,
figs. 49 through 52.

Inspect lamp contacts for
corrosion and clean, if
corroded.

Inspect grounding of light to
body or chassis. Clean and
tighten as necessary.

Refer to electrical trouble-
shooting, figs. 49 through 52.

Clean lenses.

Replace lamps.

Inspect lamp and, if burned
out, replace service head-
light lamp unit (par. 114),
blackout headlight lamp
unit (par. 115), marker
light lamp (par. 107), serv-
ice and blackout tail- and
stoplight lamp (par. 117),
cab and crane floodlight
lamp unit (par. 279), or
instrument cluster light
lamp (par. 127).

Refer to item 52.

Refer to item 54e.

Replace light switch
(par. 130).

Troubleshoot chassis wiring
harness. Refer to elec-
trical troubleshooting,
figs. 49 through 52.

Test generator-regulator for
proper output. Refer to
electrical troubleshooting,
figs. 43, 44, and 45.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

57. Electrical components
of instrument panel
inoperative.

58. Air pressure gage
does not register or
gives incorrect
reading.

59. Low air pressure
warning buzzer does
not operate or oper-
ates improperly.

INSTRUMENT PANEL GAGES,
SENDING UNITS, AND

SWITCHES

Defective components or
wiring.

a. Defective air pressure
gage.

b. Restricted airline (s) or
air intake screen.

c. Defective air compressor,

T governor, or safety valve.

d. Loose or broken air com-
pressor drive belt.

e. Air reservoir drain valve
open.
f. Leaking airline (s).

Defective or improperly
connected wiring circuit
or component.

CHASSIS WIRING HARNESS,
CABLES AND CONNECTORS

Refer to electrical trouble-
shooting, figs. 53, 54, and
55 for troubleshooting in-
strument cluster gages,
switches, circuit breakers,
sending units and electrical
wiring.

a. Measure vehicle air pres-
sure with accurate air
gage. Replace air pressure
gage if defective (par. 126).

b. Clean or replace line (s) or
screen as required.

c. Replace air compressor,
air governor, or safety
valve as required (pars.
217 and 220).

d. Tighten or replace air com-
pressor drive belt as re-
quired (pars. 218 or 219).

e. Close drain valve par. 217).

f. Repair or replace airline (s)
as required (par. 215).

Refer to electrical trouble-
shooting, fig. 56, and re-
pair if possible. If not,
notify direct support main-
tenance unit.

Each electrical system of vehicle is interconnected to the other electrical systems through

use of common power sources -- generator and batteries.

A symptom of trouble in one sys-

tern may be caused by failure in another system as well as failure in the system itself. If
failure is not located in the system showing the symptom, systematically troubleshoot the
entire electrical system (figs. 71 and 72) until the fault is located.

60. Circuit tracing pro-
cedure.

Refer to electrical trouble-
shooting section.
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Table 4. Troubleshooting - Continued

Probable causes

Corrective action

61. Clutch drags.

62. Clutch slips.

CLUTCH

Note. When troubleshooting
the clutch, gear clash caused
by spinning of clutch is fre-

ntly confused with clutch
dragging. A clutch disk which

releases perfectly will
naturally spin under its own

weight and momentum im-
mediately after being released,
if transmission gears are in
neutral position. When shift-
ing from neutral to first
speed, or to reverse, wait

a few seconds for clutch to
stop to avoid gear clash.

a. Excessive pedal clearance.

b. Worn clutch, throwout
shaft, bearing or yoke

a. Insufficient pedal free
travel.
b. Worn driven disk facings.

a. Idle engine, depress clutch
pedal to fully released
position, and allow time
for clutch to stop. Shift
transmission into first or
reverse gear, If the shift
cannot be made without
severe clashing of gears;
or, if after engagement of
gears, there is jumping
or creeping movement of
truck with clutch fully re-
leased, clutch is dragging.
Adjust linkage (par. 150).

b. Remove transmission (par.
154) and inspect clutch
release bearing and throw-
out shaft yoke for wear or
damage. Replace bearing

or yoke (par. 152), if
damaged.

a. Adjust clutch linkage (par.

~  150).

b. Notify direct support main-
tenance unit.




TM 9-2320-209-20

Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

63. Clutch chatters.

64, Clutch does not dis-
engage,

65. Transmission noisy.

66. Gears clash when
shifting.

67. Jumping out of gear.

CLUTCH - Continued

a. Oil or grease on clutch disk
facings.

b. Improper connections.

a. Defective clutch assembly.

Iz

Improper adjustment of
clutch control linkage.

TRANSMISSION
a. Insufficient lubricant.

Lubricant of incorrect
viscosity.

Iz

c. Transmission power takeoff.

Improper clutch adjustment.

a. Bent transmission gearshift
lever.

b. Power train windup.

c. Defective transmission.

|

. Clean clutch disk facings and
check for defective oil seals
caused by overlubricating
or clogged ventilating valve
in transmission or crank-
case. If seals are defective,
notify direct support main-
tenance unit.

. Inspect transmission mount-

ing, propeller shafts, uni-

versal joints, and engine
mounting for loose connec-
tions. Tighten as required.

(=3

a. Notify direct support main-
tenance unit.

b. Adjust clutch linkage (par.
150).

a. Add lubricant of proper

" viscosity to proper level.
(Refer to lubrication order
LO 9-2320-209-12.)

b. Drain and refill with lubri-

~  cant of correct viscosity
(LO 9-2320-209-12).

c. Noise in transmission power

~  takeoff may be transmitted
to transmission. Refer to
item 69,

If clashing of gears is en-
countered when attempting
to shift from neutral into
low gear, clutch is not re-
leasing fully. Troubleshoot
clutch (items 61-63).

a. Straighten gearshift lever

~  until lever clears instru-
ment panel by 1 inch.

b. Jack up front wheel to re-

~ lieve possible front axle
propeller shaft windup from
transfer sprag tension.
Check adjustment of trans-
fer linkage (par. 158).

¢. Replace transmission (par.

T 154).
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Table 4.

Troubleshooting -~ Continued

Malfunction

Probable causes

Corrective action

68.

70.

71.

T2.

73.

4.

75.

Lubricant leakage.

69. Excessive noise.

Hard shifting.

Slips out of gear.

Lubricant leakage.

Hard shifting.

Slips out of gear.

Lubricant leakage.

TRANSMISSION - Continued

a. Obstructed transmission
venting.

b. Loose drain plugs.

c. Defective gaskets.

TRANSMISSION POWER
TAKEOFF

Noise from transmission
may be transmitted to power
takeoff,

Damage to sliding gear or
sliding gear fork will cause
hard shifting.

Gear slippage may be
caused by excessively worn
gears.

Loose gaskets or covers.

TRANSFER

Insufficient lubrication.

a. Gears do not fully engage.
b. Defective transfer.

a. Loose drain plugs.

b. Damaged gaskets or oil
seals.

Check breather and ventila-
tion system for high trans-
mission pressure (item
114).

b. Tighten loose drain plugs.

c. Tighten housing bolts. I

leakage is not relieved,

notify direct support main-
tenance unit.

I®

Check for loose power take-
off mounting screws and
tighten, if necessary. Con-
tinued noise indicates worn
gears or bearings in trans-
mission. Replace defective
transmission (par. 154).

Notify direct support main-
tenance unit.

Notify direct support main-
tenance unit.

Tighten loose mounting
screws or replace defective
mounting gasket (par. 163).
If leakage is around shaft,
notify direct support main-
tenance unit.

Clean and lubricate transfer
linkage (par. 158).

|

. Adjust transfer linkage
(par. 158).
Replace transfer (par. 159).

Iz

Tighten loose drain plugs.

Tighten case bolts. If
leakage persists, notify
direct support maintenance
unit.

TP

70




TM 9-2320-209-20

Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

75. Lubricant leakage -
Continued

76. Excessive noise.

77. Hard to shift.

78. Gear slipping.

79. Excessive noise.

80. Lubricant leaxage.

81. Excessive noise or
vibration

82. Lubricant leakage.

TRANSFER - Continued

c. Obstructed transfer venting.

Noise from the transfer
power takeoff may be trans-
mitted through the transfer.

TRANSFER POWER TAKEOFF

Damage to sliding clutch
jaw will cause hard shifting.

Damage or wear of sliding
clutch jaw or gears may
cause gear slippage.

Noise from transfer power
takeoff may reflect through
transfer.

PROPELLER AND DRIVE
SHAFTS

Warning: Before remov%g_g

iront propeller shaft, jack up

the front wheel to relieve the
rag unit windup tension on

the front propeller shaff.

a. Lack of lubrication.
b. Worn universal joint parts
or sprung shaft.

Loose or damaged gaskets
or oil seals.

¢. Troubleshoot breather (item
115), for high transfer
pressure.

Notify direct support main-
tenance unit.

Notify direct support main-
tenance unit.

Notify direct support main-
tenance unit.

Check for loose mounting
screws and tighten. Check
oil pump to see that it is
operating properly. Con-
tinued noise indicates worn
gears or bearings. Notify
direct support maintenance
unit.

Tighten mounting screws or
replace defective gasket
(par. 160). If leakage is
around shaft, notify direct
support maintenance unit.

a. Lubricate all universal

~  joints (par. 166 ).

b. Repair universal joint (par.

~ 166), or replace propeller
or drive shaft (par. 165).

If caused by damaged oil
seals, replace propeller or
drive shaft (par. 165).
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

83. Hard steering.

FRONT AXLE

. Lack of lubrication.

|8

b. Loose wheel bearings.

fel

. Bind in steering knuckle.

d. Tight steering gear.

e. Front axle shifted.

{. Tires underinflated.

g. Improper toe-in.

a. Lubricate front axle steering
knuckle, tie-rod ends, and
drag link ends (par. 197).

b. Check for loose wheels.
Adjust front wheel bearings
(par. 208).

c. Raise front wheels from
ground and disconnect drag
link at front axle. Turn
wheels and tie rod from
side to side. If bind is
found, disconnect one end
of tie rod from steering
knuckle. Test each wheel,
turning from side to side.
If bind persists and lubri-
cation does not free steer-
ing knuckle, replace axle
(par. 171).

d. With drag link disconnected

" at front axle, revolve

steering wheel from one ex-
treme to the other. If bind
or rough spots are en-
countered, notify direct
support maintenance unit.

Check distance from front

spring eye to some point on
axle. Compare this
measurement with like
measurement on opposite
side of vehicle. I measure-
ments do not agree, loosen
spring U-bolts, relocate
axle, and tighten spring
U-bolts (par. 171).

{. Check air pressure, using
an accurate gage, and in-
flate tires to correct pres-
sure (par. 204).

g. Check toe-in of front wheels
(par. 168). Loose wheel
bearings, damaged wheels,
bent steering knuckle, bent
axle housing, or bent tie
rod will affect toe-in. Ad-
just wheel bearings (par.
206) or replace damaged
wheel (par. 203), and again
check toe-in (par. 168) be-
fore replacing tie rod.

lo
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Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

83. Hard steering -
Continued

84. Shimmy.

85. Wandering.

86. Continuous axle noise.

87. Axle noise on drive
only or on coast
only.

FRONT AXLE - Continued

h. Excessive caster or camber.

a. Excessive looseness in
front axle steering
knuckles.

Loose front wheel bearings.

Front axle shifted.

Improper caster.

Insufficient front wheel toe=
1n.

Iolgiolc

.

a. Loose wheel bearings.

b. Axle shifted.

¢. Tires unequally inflated or
~  tread worn unevenly.

REAR AXLES

a. Tires improperly or un-
evenly inflated or tread
worn unevenly.

b. Wheel bearings worn, out
of adjustment, or in need
of lubrication.

¢. Insufficient lubricant of
differential.

a. Wheel bearings worn, out
of adjustment, or in need
of lubrication.

b. Pinion and ring gear out of
adjustment or worn ex-
cessively.

h. Notify supporting field
maintenance unit.

a. Raise front wheels from
ground, move wheels from
side to side and up and
down, and note any loose-
ness in steering knuckle.
If knuckles are loose, re-
place axle (par. 171).

Refer to item 83b.

Refer to item 83e.

Refer to item 83h.

Refer to item 83g.

.

Iolglolo

a. Refer to item 83b.

Refer to item 83e.

c. Test tires with accurate
pressure gage, and inflate
to correct pressure, or
replace worn tires in pairs
(par. 204).

1ol

a. If noise is caused by tires,
~  the noise will disappear
when the truck is driven
over soft, unfinished road
surface. Inflate tires
equally (par. 204), or re-
place worn tires in pairs.
b. I noise persists (a. above),
~  check wheel bearings for
wear and adjustment (par.
206). Repack or replace
wheel bearings (par. 206).
¢. Add lubricant according to
~  lubrication order LO 9-
2320-209-12.

a. If noise persists, check

~  wheel bearings for wear
and adjustment (par. 206).
Repack wheel bearings
(par. 206).

b. Replace rear axle (par.

~ 174), or notify direct sup-
port maintenance unit.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

87. Axle noise on drive
only or on coast only -
Continued

88. Excessive backlash
in axle driving parts.

89, Pedal goes nearly to
floorboard.

90. All brakes drag.

REAR AXLES - Continued

. Insufficient lubricant,

|60

I

. Axle flange screws or nuts
loose.

. Ring gear and pinion out of
adjustment or worn ex-
cessively.

o

SERVICE BRAKES

a, Normal wear of linings.

b. Brakes improperly adjusted.
c. Brake fluid leak.

d. Air in system.

e. Pedal improperly adjusted.

{. No fluid in hydraulic master
cylinder reservoir.

a. Mineral oil in system.

¢. Add lubricant according to
lubrication order LO 9-
2320-209-12,

a. Tighten nuts.

b. Replace axle (par. 174), or
notify direct support main-
tenance unit.

a. When linings become worn,
~ it is necessary to set
shoes closer to brakedrums.
Adjust brakes (par. 176).
Adjust brakes (par. 176).
Inspect underneath chassis
for signs of fluid leaks at
master cylinder, wheel
cylinders, and brake lines.
Correct leaks and fill
master cylinder (par. 179).
Air in brake system will
cause spongy or rubbery
action of pedal. Bleed
hydraulic system (par. 177).
. Brake pedal should have 1/4-
to 1/2-inch free travel be-
fore pressure stroke starts.
Additional free motion re-
duces active travel of
master cylinder piston,
which in turn, limits amount
of working fluid to be ex~
pelled from master cylinder.
Adjust brake pedal travel
(par. 178).

el

1p

o

{. Fill master cylinder reser-

voir (par. 179) and bleed
hydraulic system (par.
177).

a. Introduction of mineral oil
into hydraulic brake system
will cause cylinder cups to
swell and retard or prevent
their action. Clean brake
system of improper oil and
fill with hydraulic brake
fluid (par. 179). If this
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Malfunction Probable causes Corrective action

SERVICE BRAKES -

Continued
90. All brakes drag - a. Mineral oil in system - a. Continued

Continued Continued ~  remedy is not effective,
refer to direct support
maintenance unit, as
system will have to be re-
conditioned and all cylinder
cups replaced.

b. Brake pedal improperly b. Brake pedal must have ap-
adjusted. proximately 1/4- to 1/2-

inch free travel before
pressure stroke starts,
otherwise, the master-
cylinder relief port will be
closed, pressure in the
system will gradually build
up, and all brakes will
drag. Adjust brake-pedal
free travel (par. 178).
Troubleshoot breather and
ventilation system. ventilation system for
obstructed air-hydraulic
and master-cylinder vent-

c. Faulty breather and

e

ing.
91. One wheel drags. a. Brakeshoes improperly a. Adjust brake clearance be-
adjusted. tween shoe and brakedrum
(par. 183).
b. Brakeshoes seizing on b. Lubricate brakeshoe bearing
anchor pins. surface on anchor pins
(par. 183).
¢. Weak brakeshoes return c. A weak or broken shoe
~ spring. ~  return spring will prevent
brakeshoes from being
retracted. Replace spring
(par. 183).
d. Loose wheel bearings. d. Adjust wheel bearings (par.
- T 206).
92, Truck pulls to one a. Grease-soaked linings. a. Replace brakeshoes (par.
side when brakes are | T 183).
applied. b. Improperly adjusted brake- b. Adjust brakes (par. 176).
shoes.
c. Tires improperly inflated. c. Correct the tire inflation
i " (par. 204).
93. Springy, spongy pedal. a. Brakeshoes improperly a. Adjust brakes (par. 176).
" adjusted. 3
b. Air in system. b. Bleed hydraulic system
Gi ~  (par. 177).
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Table 4.

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

94. Severe braking action
from light pedal
pressure (brakes
"grab").

95. Weak braking action
from heavy pedal
pressure.

96. Insufficient air
pressure for air-
hydraulic brake
cylinder.

97. Brake application too
slow.

98. Brake releases too
slowly.

99, Brake does not hold.

SERVICE BRAKES -
Continued

a. Improperly adjusted brake-
shoes.

b. Loose brake backing plate.
¢. Grease-soaked lining,
a. Improper brakeshoes ad-

justment.
Improper brake lining.

I

o

. Oil or water on lining.

s

Faulty breather and
ventilation system.

. Reservoir draincocks open.
Compressed air leakage.

o

Kgl

. Slipping compressor drive
belt.

. Governor out of adjustment.

. Defective compressor.

oo

Low air pressure.

Excessive leakage with
brakes applied.

Restricted airline.

o 1ol

®

Hydraulic brake system
not functioning properly.
Leak in check valve.

&

Faulty breather and
ventilation system

Ke)

HANDBRAKE

Ip

Improperly adjusted hand-
brake.

. Broken handbrake cable.

Worn handbrake shoe
lining.

Grease on handbrake shoe
lining,

ol

I

1=3

K]

o Ip

I

a. Adjust clearance between
brakeshoe and brakedrum
(par. 183).

. Notify direct support main-
tenance unit.

. Replace brakeshoes (par.
183).

Adjust brakes (par. 176).

Replace brakeshoes (par.
183).

Replace brakeshoes, if oil
(par. 183). If water, allow
linings to dry.

d. Refer to item 90c.

a. Close draincocks.

b. Check all airlines and fitting

~  for leaks. Correct leaks
(par. 215).

c. Adjust belt (par. 218 or 219).

d. Replace governor (par. 220).
e. Replace compressor (par.
218 or 219).

a. Refer to item 96.

b. Proceed as in item 96b.

c¢. Remove and clean,

a. Refer to item 90.

14

Replace air-hydraulic
cylinder (par. 180).
. Refer to item 90c.

K¢l

a. Adjust handbrake lever
linkage (par. 186).

b. Replace cable (par. 186).

¢. Replace worn handbrake

~  shoe (par. 185).

d. Replace handbrake shoe

~  (par. 185).
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Troubleshooting -~ Continued

Malfunction

Probable causes

Corrective action

100, Brake drags or over-
heats.

101, Wheel wobbles.

102, Excessive or uneven

tire wear.

103. Hard steering.

104. Wander or weaving.

HANDBRAKE - Continued

o

. Brake partially applied.

Improperly adjusted hand-
brake,

. Brakedrum out of round.

1ol

o

WHEELS, TIRES, AND HUBS

a. Loose on hub.

. Bent wheel.

. Wheel bearings out of ad-
justment or damaged.

E=ll=3

d. Wheel out of balance.

a. Unequal pressure in tires.

b. Improper front-wheel
alinement.

c. Bent wheel.
d. Damaged wheel bearings.

STEERING GEAR

a. Lack of lubricant.

b. Tight steering gear.

c¢. Damaged bearings, cam, or

lever.

d. Steering column misalined.

a. Tight adjustment in
"straight-ahead. "

b. Steering drag link ends
loose.

a. Release handbrake fully,
b. Adjust handbrake (par. 186).

c. Notify direct support main-
tenance unit.

a. Tighten wheel nuts (par.
203).

b. Replace wheel (par. 204).

¢. Adjust wheel bearings (par.

~  206) or replace bearings,
if necessary.

d. Remount tire correctly

" (par. 204).

a. Inflate tires equally (par.
204) using an accurate gage.
b. Check front-wheel alinement
(fig. 199) and correct
(par. 168).
¢. Replace wheel (par. 204),
d. Replace wheel bearings
(par. 206).

Lubricate in accordance
with lubrication order
LO 9-2320-209-12.
b. Revolve steering wheel from
one extreme to the other.
If tightness is felt, adjust
steering gear (par. 196).
c. If rough spots, bumps, or
~  noise is encountered while
revolving steering gear,
internal damage is indicated
Refer to direct support
maintenance unit.
d. Aline steering column
~ (par. 198).

g

a. If gear is tight in mid-
position or straight-ahead,
adjust steering gear
(par. 196).

. Inspect drag link ends for
proper adjustment. Adjust
drag link (par. 201).

K3
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

104. Wander or weaving -
Continued

105. Oil leaks.

106. Insufficient flexi-
bility.

107. Excessive flexibility.

108. Excessive noise.

STEERING GEAR - Continued

c. Steering gear parts are
worn or incorrectly ad-
justed.

a. Defective oil seal in hous-
ing.
. Loose cover or gasket.

o

SPRINGS AND SHOCK
ABSORBERS

a. Insufficient spring pin or
shackle lubrication.

{=3

. Frozen spring shackles,

. Shock absorbers inoperative.

|

a. Overlubrication,

b. Lack of fluid in shock
absorbers.
c. Shock absorbers inoperative.

d. Broken spring leaves.

|

. Worn spring pins, shackle
bolts, or bearings.

b. Worn or broken shock
absorber links.

c. Refer to direct support
maintenance unit.

a. Refer to direct support

" maintenance unit.

b. Tighten cover, or refer to
direct support maintenance
unit.

a. Lubricate spring pins and
shackle pins (par. 192),
making sure grease goes
all the way around pins.

b. Free shackles and lubricate

(par. 192).

c. Disconnect shock absorber
links and test shock ab-
sorber action. I inopera-
tive, replace unit (par.
193).

a. Refer to lubrication order

LO 9-2820-209-12. Clean

excess grease from sides

of springs.

b. Replace shock absorbers
(par. 193).

¢. Disconnect shock absorber
links, and test operation.
If little or no resistance is
felt, replace unit (par. 193).

d. Examine springs for broken
leaves and, if found, re-
place springs (pars. 189
and 190).

a. Use pry bar to test for wear
of pins, bolts, or bearings.
Replace parts as neces-
sary (par. 191 or 192).

b. Inspect shock absorber links
for wear, damage, or
looseness. Replace shock
absorber (par. 193), if
defective.
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Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

109. Sprimg leaf failure.

110. Front winch fails to
operate,

111. Winch fails to
operate properly.

SPRINGS AND SHOCK
ABIORBERS - Continued

a. Spring leaf failures at spring
eye.

b. Spring leaf failures at
center section of spring.

c. Grabbing brakes.

FRONT WINCH

a. Drum clutch not engaged.

b. Shear pin failure.

¢. Drum lock poppet not re-
leased.

a. Fails to sustain load.

b. Excessive heat at brake
case.

¢. Drum spins too fast when

~  unwinding wire line by hand.

d. Noisy operation.

a. Failures at this point are
generally caused by tight
spring shackles or frozen
spring pins. Free shackles
and lubricate (LO 9-2320-
209-12) shackles and pins,
or replace spring (pars.
189 and 190).

b. Breakage of spring leaves
at the center bolt section
are generally caused by
loose spring U-bolts. Re-
place spring, and tighten
U-bolts securely (pars.
189 and 190).

c. Grabbing brakes result in
extreme twist or strain on
springs. Adjust brakes
(par. 176).

a. Operate front winch clutch
control lever as described
in paragraph 208.
b. If front winch drive shaft
~  revolves and winch worm
shaft is stationary, check
for cause of shear pin
failure and replace shear
pin (par. 210).
Caution: Always use
aluminum-alloy shear pin to
prevent failure or damage in

truck power train.
¢. Pull out drum lock poppet

knob (TM 9-2320-209-10).

a. Adjust worm automatic brake

~  (par. 209), or replace brake
(par. 211), if necessary.

b. Adjust worm automatic

" brake (par. 209).

c. Adjust drum drag brake

~  (par. 208).

d. Lubricate according to

" lubrication order LO 9-
2320-209-12.
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Malfunction

Probable causes

Corrective action

112, High engine crank-
case pressure.

113. Restricted fuel pump
action (gasoline
engine).

114. High transmission
pressure,

BREATHER AND
VENTILATION SYSTEM

a. Obstructed crankcase
breather and crankcase
ventilation shutoff valve
(gasoline engine).

b. Obstructed valve push rod
cover ventilating valve
(gasoline engine).

¢. Obstructed push rod cover
ventilating valve breather
line, and crankcase
ventilation shutoff valve
(gasoline engine).

Inoperative breather valve,
closed crankcase ventila-
tion shutoff valve, or ob-
structed line.

Inoperative vent valve,

a. Check shutoff valve (if pres-
ent) and open valve if
closed. Adjust shutoff valve
control wire length, if
necessary. Clean valve and
breather (par. 45).

b. Check valve action. Valve
must close completely when
engine is idling and open as
engine speed increases.
Clean valve, if valve is
clogged, or replace valve
(par. 45), if defective.

c. Check shutoff valve (if
present), and open valve if
closed. Adjust shutoff valve
control wire length, if
necessary. Clean valve
(par. 45). Check breather
line for causes of obstruc-
tion. Clean dirty lines or
replace damaged line
(par. 62).

Check for obstructed fuel
pump breather valve. Clean
valve (par. 66) if necessary,
If vehicle is equipped with
crankcase ventilation shut-
off valve and fuel pump
breather line, check shutoff
valve and open if closed.
Clean a restricted shutoff
valve (par. 45). Check
breather line for causes of
obstruction. Clean dirty
line or replace a damaged
line (par. 62).

Clean transmission ventila-
tion valve (par. 154), if
present. If vehicle is
equipped with transmission
breather line, check line
for causes of obstruction.
Clean dirty line or replace
damaged line.
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Malfunction

Probable causes

Corrective action

115. High transfer
pressure,

116. High axle pressure.

117. Improper fuel-tank
ventilation.

118. Improper distributor
venting (gasoline
engine).

119. Improper airbrake
hand control valve
venting (M48 and
M275).

120. Air pressure does
not build up.

BREATHER AND
VENTILATION SYSTEM
- Continued

Inoperative vent valve or
obstructed line.

Inoperative vent valve or
obstructed line,

Obstructed ventilation line
or inoperative filler cap
valve.

Inoperative shutoff valve
or obstructed line.

Obstructed ventilation line.

COMPRESSED AIR SYSTEM

a. Leaking lines or fittings.

b. Improperly adjusted air
compressor drive belt.

Clean transfer ventilating
valve (par. 161), if present.
If vehicle is equipped with
transfer breather line,
check line for causes of

obstruction. Clean dirty
line or replace damaged
line.

Clean axle ventilating valve
(par. 170), if present. If
vehicle is equipped with
axle breather line, check
line for causes of obstruc-
tion. Clean dirty line or
replace damaged line.

Clean fuel-tank ventilating
valve (par. 67) and breather
lines (par. 68). Replace
line (par. 68), if damaged.
If valve is defective, re-
place filler cap.

Check crankcase ventilation
shutoff valve and breather
line (112c above). Check
distributor inlet and outlet
breather lines for causes
of obstruction. Clean dirty
line or replace damaged
line.

Check breather line for
causes of obstruction.
Clean dirty line or replace
damaged line.

a. Check compressed air

~ system for leaky tubes or
fittings (par. 215). Tighten
or replace, as necessary.

b. Check air compressor drive

~  belt for looseness. Adjust
loose drive belt (par. 218
or 219).
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

120. Air pressure does
not build up -
Continued

121. Air compressor does
not shut off.

122, Dump body does not
rise.

COMPRESSED AIR SYSTEM -
ontinued

c. Dirty compressor air
strainer.
d. Dirty governor air strainer.

e, Air compressor unloader

" valve improperly adjusted.

1. Defective air compressor
cylinder head gasket.

g. Defective air governor.

h. Air compressor defective
in any other way.

a. Lack of sufficient air
pressure.
b. Defective air governor.

M47, M59 and M342
AUXILIARY EQUIPMENT

a. Defective hydraulic hoist
control linkage.

b. Lack of oil in subframe
reservoir.

c¢. Broken crosshead roller
T arm.

d. Defective crosshead roller
~ arm rollers.

e. Cylinder oil leakage.

f. Defective hydraulic hoist

~  cylinder.

g. Leaking or defective lines
and fittings.

h. Defective transmission
power takeoff.

c. Clean air strainer (par. 221).

d. Clean governor air strainer

~ (par. 220).

e. Replace air compressor
(par. 218 or 219).

f. Check for leaking gasket by

" soapsuds method (par. 215).
If gasket is defective, re-
place air compressor
(par. 218 or 219).

g- Replace air governor
(par. 220).

h. Replace air compressor
(par. 218 or 219).

a. Refer to item 120,

b. Replace governor (par. 220).

a. Check control linkage for
damage or disconnected
parts or replace defective
parts (par. 240).

b. Fill subframe reservoir

" according to instruction
lubrication order LO 9-
2320-209-12.

¢. Notify direct support main-

tenance unit.

. Notify direct support main-

tenance unit.

Tighten loose capscrews.

If leakage persists, notify
direct support maintenance
unit.

. Notify direct support main-

tenance unit.

g. Tighten loose fittings, or
disconnect and replace de-
fective lines and fittings
(par. 241).

h. Troubleshoot transmission

~  power takeoff according
to procedure in items
69-72.

=1

i
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Table 4. Troubleshooting - Continued

|function

Probable causes

Corrective action

122. Dump body does not
rise - Continued

123. Dump body does not
lower.

124. Dump body does not
hold in raised posi-
tion,

125. Coupler jaws do not
open.

126. Coupler jaws fail to
stay open.

127. Coupler jaws fail to
close.

128. Airbrake hand control
valve fails to furnish
air to trailer brake
airhose.

M47, M59 and M342
AUXILIARY EQUIPMENT -
Continued

i. Pump will not produce
sufficient pressure,

k. Defective control valve.

a. Safely braces in raised posi-
tion.

b. Defective hydraulic hoist
control linkage.

c. Defective control valve.

a. Defective hydraulic hoist
control linkage.
b. Defective control valve.

Leaking oil.

e

M48 and M275 AUXILIARY
COMPONENTS

Defective fifth wheel.

Defective fifth wheel.

Defective fifth wheel.

a. Hose coupling cutout cocks
closed.
b. Defective lines or hose.

c. Defective airbrake hand
control valve.

d. Air not furnished to hand
control valve.

1. Check for oil leakage from
pump. Tighten loose cap-
screws, or notify direct
support maintenance unit.

k. Notify direct support main-
tenance unit.

a. Lower safety braces
(TM 9-2320-209-10).
. Refer to item 122.

c. Notify direct support main-
tenance unit.

a. Refer to item 122.

b. Notify direct support main-
tenance unit.

¢. Tighten loose fittings and
capscrews. If leakage
continues, replace fitting
or line (par. 241) or
notify direct support
maintenance unit.

Replace fifth wheel (par.
243).

Replace fifth wheel (par.
243).

Replace fifth wheel (par.
243).

a. Open hose coupling cutout
cocks (par. 245).

b. Clean line or hose, or re-
place blocked or defective
lines or hose (par. 246).

c. Replace hand control valve
(par. 247).

d. Troubleshoot compressed
air system (item 120).
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Table 4.

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

129. Trailer brakes drag
or lock.

130. Discharge valve will
not remain open.

131. Discharge valve will
not open.

132. Delivery pump fails
to run.

133. Delivery pipe fails to
discharge.

M48 and M275 AUXILIARY
COMPONENTS - Continued

a. Airbrake hand control
valve fails to shut off air
supply.

b. Faulty breather and
ventilation system.

M49 and M49C AUXILIARY
EQUIPMENT

a. Broken discharge valve
control fuse link.

b. Tripped discharge valve
control remote control.

a. Corroded discharge valve
cable.

b. Corroded discharge valve.
a. Defective transfer power

~ takeoff.

b. Defective drive shaft.

a. Closed valve.

b. Defective discharge valve
control.

I®

Replace defective hand con-
trol valve (par. 247).

. Troubleshoot breather and
ventilation system (item
142) for obstructed air-
brake hand control valve
venting.

(E=2

a. Check for a melted or
broken fuse link. Replace
an open link (par. 266).

. Check the remote control for
damage. Replace a
damaged control (par. 266).
Make sure remote control is|
in released position and
place discharge valve con-
trol in the opened position.

[§=2

a. Check discharge valve cable
for break or damage. Re-
place a broken or damaged
cable (par. 266).

b. Replace a corroded dis-
charge valve (par. 266).

a. Troubleshoot transfer power

" takeoff and linkage (par.
158).

b. Check delivery pump front,

" intermediate, and rear
drive shafts. Replace a
defective or broken drive
shaft (par. 272).

a. Open necessary delivery
line gate and discharge
valves (TM 9-2320-209-10).

b. Check discharge valve con-
trol and cable for defective
parts. Replace damaged
or broken control or cable
(par. 266).
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

133. Delivery pipe fails to
discharge - Con-
tinued

134. Delivery pipe dis-
charges too slowly,

M49 and M49C AUXILIARY
EQUIPMENT - Continued

c. Dirty discharge valve
screen,

d. Dirty delivery pump
strainer.
e. Defective delivery pump.

f. Clogged water segregator
filter (M49C or M49CA1l).

g. Clogged meter screen or

" inoperative meter
mechanism (M49C or
M49CA1l).

a. Engine speed too slow.

b. Defective discharge valve
" control.

c. Dirty discharge valve

~  screen.

c. Caution: Safety precautions
(TM 9-2320-209-10) must
be observed when trans-
ferring gasoline. Empty
tank section, using delivery

ump as a suction pump
TM 9-2320-209-10), Clean
dirty discharge valve screen

(par. 266).
d. Clean dirty delivery pump

strainer (par. 273).
e. Check to see if load can be
" discharged by gravity
(par. 271). If this is
possible, trouble may be
caused by defective de-
livery pump. Replace
defective pump (par. 273).
f. Check condition of filter by
" attempting to discharge
fuel. Turn differential
pressure gage valve (par.
260(9)) to the right, read
gage, and then turn valve to
the left and read gage. A
difference of more than 15
psi indicates a clogged
filter. Replace filter
(par. 261).
g. Check meter screen (par.
~ 265) for excessive dirt
or foreign material. Clean
meter screen. If fuel is
delivered to meter screen
compartment, but meter
does not indicate, replace
entire meter (par. 265).
Caution: Do not disassem-
ble meter.

a. Pull out hand throttle control
to its extreme. If engine
speed is below 1000 rpm,
adjust or replace engine
auxiliary governor (par.
249).

b. Refer to item 133b.

c. Refer to item 133c.

481-454 0 - 85 - 4
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Table 4. Troubleshooting - Continuea

Malfunction

Probable causes

Corrective action

134. Delivery pipe dis-
charges too slowly -
Continued

135. Unusual noise in
delivery pump.’

136. Engine speed varies
during pumping,

137. Discharge valve will
not open.

138. Delivery pump fails to
run.

139. Delivery pump fails
to discharge.

140. Delivery pump dis-
charges too slowly.

141. Unusual noise in
delivery pump.

M49 and M49C AUXILIARY
EQUIPMENT - Continued

d. Dirty delivery pump
strainer,

e. Clogged water segregator

~ filter.

f. Clogged meter screen or
sluggish meter mechanism.

g. Defective delivery pump.

h. Leaking delivery pump.

—

1. Pinched or flattened hoses.

a. Too high engine speed.

b. Restricted suction passages.

c. Defective delivery pump.

Defective governor.

M50 AUXILIARY EQUIPMENT

Refer to item 131.
Refer to 132,
Refer to item 133a

through e.

Refer to item 134a
through d, g and h.

Refer to item 135.

d. Refer to item 133d.

e. Refer to item 133&

|

- Refer to item 133g.

g. Replace delivery pump
(par. 273).

. Tighten loose capscrews at
gasket points or replace
delivery pump (par. 272).

. Repair or replace hoses
(par. 269).

-

-

a. Check to see if transmission

" shifter lever is in fifth gear,
If lever is in fifth gear,
check engine speed.
engine speed is over 1100
rpm, adjust engine auxil-
iary governor (par. 249),

b. Check delivery line passages
for dirt or any other re-
stricting substance. Re-
move substance (par. 270).

c. Chattering or grinding noises

~ in pump indicate defective
pump. Replace defective
pump (par. 273).

Replace defective engine
auxiliary governor (par.
249).

Refer to item 131.

Refer to item 132.

Refer to item 133 a through
e.

Refer to item 134 a through
d, gand h.

Refer to item 135.
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Table 4.

TM 9-2320-209-20

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

142. Engine speed varies
during pumping. -

143. Before troubleshooting crane, check preparation for operation of trucks M60 and M108

Make sure transfer power takeoif is engaged, transmissicn is in
fifth gear, and throttle control is all the way out and locked in this position.
draulic oil reservoir level (par. 284).
side of reservoir to be sure cock is in open position.
lines, connections, and other hydraulic system components.
twisted, bent, cracked, broken, or otherwise damaged or obstructed lines.
damaged or obstructed lines (par. 282).

(TM 9-2320-209-10).

shaft (par. 283).

M50 AUXILIARY
EQUIPMENT - Continued

Refer to item 136.

M60 AND M108
AUXILIARY EQUIPMENT

Check reservoir shutoff cock at outlet on under-
Inspect for hydraulic oil leaks in

Check hydraulic pump drive shaft to make sure
shaft is connected securely and not damaged. Tighten loose shaft or replace damaged

Listen to engine sound and note if engine is running about 1700 rpm.

If in doubt, connect tuchometer to distributor (par.
just engine auxiliary governor (par. 249), if necessary.
levers slowly back and forth to free valve spools.
(par. 285) and adjust, if necessary.

93) and check engine speed. Ad-
Work control valve bank hand
Check relief valve adjustment

If trouble is not determined by these checks,
troubleshoot hydraulic system according to procedure in items 144 through 158.

Note. Be sure to troubleshoot for any particular symptom in the sequence given in the

Check hy-

Look for bulging, kinked,
Replace

corresponding subparagraph.

144, Pressure checks.

To measure pressure at required check points, disconnect designated
line as directed in items 145 through 158 and connect pressure gage of at least 1300 psi

range, using piping adapters when necessary.

Caution:

Provide a suitable container to catch the residue hydraulic oil when the lines

are removed. Do not return this residue oil to the vehicle hydraulic reservoir; use

authorized procedure for disposal of waste oil.

With vehicle prepared for crane operation (TM 9-2320-209-10), start engine, and check
pressure while operating necessary control valve hand levers as directed in procedure
in items 145 through 158. System pressure must not be less than 1200 psi at any check

point,

Note. After removal of gage and fittings, reconnect the line and operate the component

a few times, if possible, to purge the air from the hydraulic system.

145. Crane fails to operate
in any direction.

a. Defective control valve bank.

b. Obstructed swivel valve.

a. Disconnect valve bank inlet
" line at control valve bank
end cover. Check line
pressure (item 144). I
pressure is at least 1200
psi, control valve bank may
be defective. Notify direct
support maintenance unit.
b. Disconnect oil supply line at
~  swivel valve (par. 282).
Check line pressure (item
144). If pressure is at
least 1200 psi, swivel valve

87



T™M 9-2320-209-20

Table 4.

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

145. Crane fails to operate
in any direction -
Continued

146. Crane boom fails to
swing.

M60 AND M108
AUXILIARY EQUIPMENT -

Continued

b. Obstructed swivel valve -
Continued

¢. Defective relief valve.

d. Defective hydraulic pump.

a. Defective drive pinion or
idler gear.

b. Defective swing motor.

1@

b. Continued
may be obstructed. Notily
direct support maintenance
unit, if obstructed.

¢. Remove relief valve (par.
285), and install one known
to be in operating condition.
If crane will now operate,
trouble was in the relief
valve. If crane will not
operate, trouble is in pump.
Replace pump (par.

d. Refer to ¢ above. Replace
pump (par. 283), if defec-
tive.

. Position swing control valve
hand lever to operate swing
motor, and check motor
action. I swing motor
operates through complete
cycle, driving gears are
probably damaged. Notify
direct support maintenance
unit.

. Disconnect swing motor left
cylinder elbow line at left
cylinder on swing motor
(par. 282). Connect pres-
sure gage (item 144) to line,
move swing motor control
valve hand lever to LEFT
position, and check line
pressure, If pressure is at
least 1200 psi, connect line
to motor left cylinder,
Disconnect swing motor
right cylinder swivel elbow
line at swing motor right
cylinder. Connect pressure
gage to line, move hand
lever to LEFT position and
check line pressure. If
pressure is at least 1200
psi, connect line to right
cylinder. Disconnect swing
motor left cylinder swivel
elbow line at left cylinder,
Connect gage to line, move
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Table 4. Troubleshooting -~ Continued

Malfunction

Probable causes

Corrective action

146. Crane boom fails to
swing - Continued

M60 AND M108 AUXILIARY
EQUIPMENT - Continued

b. Defective swing motor -
Continued

c. Obstructed junction block.

d. Obstructed swivel vatve.

b. Continued

hand lever to RIGHT posi-
tion and check line pres-
sure. If pressure is at least
1200 psi, connect line to
left cylinder. Disconnect
swing motor right cylinder
elbow line at right cylinder.
Connect gage to line, move
hand lever to RIGHT posi-
tion and check line pressure,
If pressure was at least
1200 psi, in all four lines
to swing motor, swing
motor may be defective.
Notify direct support main-
tenance unit.

¢. Disconnect junction block

line marked "3" at junction
block. Connect pressure
gage (item 144) to line,
move swing motor control
valve hand lever to LEFT
position, and check line
pressure. If pressure is at
least 1200 psi, connect line
to junction block. Discon-
nect junction block line
marked"2"at junction block.
Connect pressure gage lo
line, move hand lever to
RIGHT position, and check
pressure. If pressure was
at least 1200 psi in both
lines, junction block may be
obstructed. Disconnect all
lines (par. 282) from block.
Clean block of obstructing
dirt or other substance with
a piece of wire and com-
pressed air, or notify direct
support maintenance unit.

d. Disconnect control valve to

swivel valve upper line at
swivel valve (par. 282).
Connect pressure gage
(item 144) to line, move
swing motor control valve
and lever to RIGHT position,
and check line pressure. If
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Table 4.

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

146. Crane boom fails to
swing - Continued

147. Crane swings slug-
gishly.

148. Crane swings er-
ratically.

M60 AND M108 AUXILIARY
EQUIPMENT - Continued

d. Obstructed swivel valve -
Continued

e. Defective swing motor con-
trol valve.

a. Air in hydraulic system.

b. Defective drive pinion or
idler gear.
c. Defective swing motor.

d. Obstructed junction block.
e. Obstructed swivel valve.

d. Continued

" pressure is at least 1200
psi, connect line to valve.
Disconnect control valve to
swivel valve lower line at
valve. Connect pressure
gage to line, move lever to
LEFT position, and check
pressure. If pressure was
at least 1200 psi in both
lines, swivel valve may be
obstructed. Notify direct
support maintenance unit.

e. If either pressure measured

~  in d above was less than
1200 psi, swing motor con-
trol valve may be defective.
Notify direct support main-
tenance unit.

Troubleshoot crane according
to procedure in item 146,
paying particular attention to
subnormal pressures indi-
cating restricted components.

a. Operate crane (TM 9-2320-
209-10) sufficiently to clean
air from hydraulic system.

b. Notify direct support main-

" tenance unit.

¢. Trouble may be caused by

" sticking swing motor valve
spool. Operate swing motor
and check if swing motor
left and right cylinder cams
ride constantly on cam
rollers. If cams do not ride
rollers, operate swing
motors for 1 hour to try and
free valve spools. If spools
do not free, notify direct
support maintenance unit.

If cams ride rollers proper-
ly, troubleshoot swing
motor to procedure in item
146. If pressures are cor-
rect, notify direct support
maintenance unit.

d. Refer to item 146.

e. Refer to item 146.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

149. Boom fails to extend
or retract.

150. Boom extends or
retracts sluggishly.

151. Boom extends or
retracts erratically.

152, Cable hoist drum
fails to rotate.

M60 AND M108
AUXILIARY EQUIPMENT -

Continued

a. Defective boom crowd
cylinder.

b. Defective boom crowd
cylinder control valve.

a. Air in hydraulic system.

b. Defective boom crowd
cylinder.

c. Defective boom crowd

~ cylinder control valve.

a. Damaged cable hoist drum
drive gear,

a. Disconnect crowd cylinder
nipple flexible line at
boom crowd cylinder (par.
282). Connect pressure
gage (item 144) to line,
move boom crowd cylinder
control valve hand lever to
RETRACT position, and
check line pressure, If
pressure is at least 1200
psi, connect line to cylinder.
Disconnect crowd cylinder
flexible line at cylinder.
Connect gage to line, move
hand lever to EXTEND
position, and check pres-
sure. If pressure was at
least 1200 psi in both lines,
crowd cylinder may be
defective. Notify direct
support maintenance unit,
if defective.

b. If either pressure measured
in a above was less than
1200 psi, boom crowd
cylinder control valve may
be defective. Refer to
direct support maintenance
unit.

Troubleshoot crane accord-
ing to procedure in item
149, paying particular
attention to subnormal
pressures indicating re-
stricted components.

a. Operate crane (TM 9-2320-
209-10) sufficiently to clear
air from hydraulic system.

b. Refer to item 149a.

c. Refer to item 149!_3.

a. Operate cable hoist and lis-
" ten for gear noises at hoist.
If noises are heard, stop
operation and notify direct
support maintenance unit.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

152. Cable hoist drum
fails to rotate -
Continued

M60 AND M108
AUXILIARY EQUIPMENT -
Continued

b. Defective cable hoist motor.

¢. Obstructed cable hoist
motor check valve,

b. Disconnect hoist motor

¢. Remove cable hoist motor

flexible line at cable hoist
motor. Connect pressure
gage (item 144) to line,
move cable hoist motor
control valve hand lever to
DOWN position, and check
line pressure. If pressure
is at least 1200 psi, connect
line to motor. Disconnect
hoist motor check valve
flexible line at cable hoist
motor check valve (par.
286). Connect gage to line,
move hand lever to UP posi-
tion, and check pressure.

If pressure is at least 1200
psi, troubleshoot cable hoist
motor check valve ¢ below. |
If check valve is function-
ing, trouble may be caused
by defective cable hoist
motor. Notify direct sup-
port maintenance unit.

check valve (par. 286) from
fitting on cable hoist motor.
Inspect valve to see if valve
seat is free in valve body.
If valve seat binds or is
stuck in position, use a new
check valve (par. 286). In-
stall check valve on end of
hoist motor check valve
flexible line with rounded
end of valve toward line,
Connect pressure gage
(item 144) to squared end
of valve, move cable hoist
motor control valve hand
lever to UP position, and
check pressure which must
be at least 1200 psi. Install
check valve on motor and
connect line.
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Table 4. Troubleshooting - Continued

Malfunction Probable causes Corxrective action

M60 AND M108
AUXILIARY EQUIPMENT -
Continued

152. Cable hoist drum d. Defective cable hoist motor | d. If pressures measured in b
fails to rotate - control valve. and ¢ above were less than
Continued 1200 psi, cable hoist motor

control valve may be de-

fective. Notify direct sup-

port maintenance unit.

153. Cable hoist drum Troubleshoot crane according

revolves too slowly. to procedure in item 152,
paying particular attention
to subnormal pressures
indicating restricted com-
ponents.

154, Cable hoist drum a. Air in hydraulic system. . Operate crane (TM 9-2320-
revolves erratically. 209-10) sufficiently to

clear air from hydraulic
system,
b. Defective cable hoist motor. | b. Refer to item 152.
c. Obstructed cable hoist motor | c. Refer to item 152.
d. Defective cable hoist motor d. Refer to item 152.

control valve, -

1@

155. Boom fails to raise a. Defective boom lift cylinder. | a. Disconnect lift cylinder

or lower. flexible line at boom lift
cylinder (par.282). Connect
pressure gage (item 144) to
line, move boom lift
cylinder control valve hand
lever to DOWN position, and
check line pressure. If
pressure is at least 1200
psi, connect line to cylinder.
Disconnect lift cylinder
check valve (par. 286).
Connect pressure gage to
line, move hand lever to UP
position, and check pres-
sure. If pressure is at
least 1200 psi, troubleshoot
boom lift cylinder check
valve (b below). If check
valve is functioning, trouble
may be caused by defective
boom lift cylinder. Notify
direct support maintenance
unit.
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Table 4.

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

155. Boom fails to raise

or lower - Continued

156. Boom raises or

lowers sluggishly.

157. Boom raises or

lowers erratically.

158. Control valve hand

lever sticks or does
not return to
NEUTRAL position.

M60 AND M108
AUXILIARY EQUIPMENT -
Continued

b. Obstructed boom lift cylin-
der check valve.

c. Defective boom lift cylinder
control valve.

a. Air in hydraulic system.

Defective boom lift cylinder.

Obstructed boom lift
cylinder check valve.

Defective boom lift cylinder
control valve.

ol

S

All causes

b. Remove boom lift cylinder
check valve (par. 286),
Inspect valve to see if valve
seat is free in valve body.
If valve seat binds or is
stuck in position, usc a
new check valve (par. 286).
Install check valve on end
of lift cylinder check valve
flexible line with rounded
end of valve toward line.
Connect pressure gage
(item 144) to squared end
of valve, move boom lift
cylinder control valve hand
lever to UP position, and
check pressure which must
be at least 1200 psi. Install
check valve on cylinder
and connect line.

c¢. If pressures measured in a
and b above were less than
1200 psi, boom lift cylin-
der control valve may be
defective. Notify direct
support maintenance unit.

Troubleshoot crane accord-
ing to procedure in item
155 above, paying particular
attention to subnormal
pressures indicating re-
stricted components.

a. Operate crane (TM 9-2320-
209-10) sufficiently to clear
air from hydraulic system.

b. Refer to item 155a.

c. Refer to item 155b.

d. Refer to item 155¢.

Notify direct support main-
te eanes unil,
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Table 4. Troubleshooting - Continued

Probable causes

Corrective action

159. Cautlon: Disconnect all power to shop van body before cleaning contact surfaces,

M109 AND M185 AUXILIARY

t
Before

method of cleaning electrical components, '-f'i_ghten electrical connections securely. If
minor cleaning will not correct the poor contact action, replace the complete switch or
relay. Do not attempt to adjust switches, relays or circuit breakers.
Electrical Troubleshooting, Section VI, 60 through 66 for complete troubleshooting

procedures

160, Pillow block leaks
lubricant.

161, Noisy pillow block.

182. Winch drum shaft
does not rotate.

hten,ma connection, or replacing a defective component.

ing any voltage checks, clean all corroded or burned switch, relay and cable
contact surfaces with crocus cloth. Do not use emery cloth or other metallic abrasive
materials. Blow off abrasive dust and wipe contact surfaces with 1, 1, 1-Trichlorethane,
FSN 6810-664-0387. Do not use carbon tetrachloride; refer to TB 9-268 for proper

V-17A/MTQ AUXILIARY
EQUIPMENT

Loose assembly screws.

Loose mounting bolts or
companion flange bolts.

a. Defective transfer power
takeoff.

b. Damaged rear winch drive
shaft.

¢. Broken winch drive chain or
chain is loose and does not

engage sprocket.

Refer to

Inspect pillow block for loose
assembly screws. Tighten
loose screws. Lubricate
pillow block (par. 305). If
leakage continues, replace
pillow block.

Inspect pillow block for
loose mounting or connec-
tions with rear winch drive
shaft and winch drive chain,
Tighten loose drive shaft
companion flange bolts.
Tighten loose pillow block.
Check pillow block sprocket
alinement with winch worm
sprocket (par. 307) and
aline sprockets, if neces-
sary. Check drive chain
tension (par. 306) and ad-
just, if necessary. Replace
pillow block if defective.

a. If transfer power takeoff is
not rotating rear winch
drive shaft, notify direct
support maintenance unit.

b. Inspect drive shaft for

~ damage. Repalr or replace
drive shaft (par. 305).

c. Replace broken chain (par.

T 305). Aline pillow block
and winch worm sprockets
(par. 305). Check drive
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

162, Winch drum shaft
does not rotate -
Continued

163. Rear winch drum
does not rotate with
drum shaft.

V-17A/MTQ AUXILIARY
EQUIPMENT - Continued

¢. Broken winch drive chain or
chain is loose and does not
engage sprocket -
Continued

d. Defective winch worm
sprocket. Damaged drum
shaft drive gear,

a. Defective rear winch control
lever linkage.

b. Worn detent sleeve.

c. Weak or broken clutch and
brake plate spring.

c. Continued
chain tension (par. 305) and
adjust.

d. Replace worn or damaged
sprocket (par. 305). Listen
for unusual gear noises at
worm housing cover,
Damaged drum shaft drive
gear may prevent drum
shaft from rotating. Re-
place rear winch (par.

305), if drive gear is de-
fective.

a. Check action of toothed
flange on drum clutch and
brake plate to see if flange
engages toothed end of
winch drum when winch
control lever is moved to
the IN position. If plate
flange does not engage
drum, check action of de-
tent on hub of clutch and
brake plate. Sleeve must
move along plate hub a
distance of five thirty-
seconds of an inch when
control lever is moved
OUT to IN position. If
sleeve does not move cor-
rect distance, inspect con-
trol lever linkage for bent,
worn, or damaged parts.
Repair or replace worn or
damaged linkage (par. 306).
Check linkage adjustment
(par. 306) and adjust, if
necessary.

b. If detent sleeve moves cor-

~  rect distance, but trouble
persists, detent sleeve may
need rotating. Notify direct
support maintenance unit.

c. If rotation of detent sleeve

~  does not remedy trouble,
clutch and brake plate
spring may be weak or
broken. If spring is
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TM 9-2320-209-20

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

163. Rear winch drum
does not rotate with
drum shaf.
Continued

164, Rear winch drum
clutch does not

disengage.

165, Rear winch brake
does not hold.

166. Winch drum brake
drags during free
spooling of winch
drum cable,

167. Winch drum slips
backward or "over-
runs. "

V-17A/MTQ AUXILIARY
EQUIPMENT - Continued

c. Weak or broken clutch and
brake plate spring -
Continued

d. Damaged clutch and brake
plate,

a. Defective rear winch control
lever linkage.

b. Worn detent sleeve.

¢. Defective clutch and brake
plate.

a. Defective rear winch control
lever linkage.
b. Worn brake lining.

a. Defective rear winch con-
trol lever linkage.

b, Weak or broken clutch and
brake plate spring.

Incorrect worm automatic
brake adjustment,

a. Inspect control lever linkage

c. Continued

~  defective, replace rear
winch (par. 305).

d. I flange of clutch and brake
plate engages winch drum,
clutch and brake plate may
be damaged. Replace rear
winch (par. 305).

for wear or damage. Re-
pair or replace worn or
damaged linkage (par. 306).
Check linkage adjustment
and adjust, il necessary.

b. Move winch control lever

~  from IN to OUT position
and check movement of
detent sleeve on hub of
clutch and brake plate.
Sleeve must press against
plate flange and force flange
out of engagement with
winch drum. H sleeve does
not bear against plate flange,
detent sleeve may need
rotating. Notify direct
support maintenance unit.

c. I detent sleeve presses

~ against clutch and braké
plate, and if plate does not
disengage from drum, plate
may be damaged. Replace
rear winch (par. 305).

a. Refer to item 164a above.

b. Replace rear winch (par.
305).

|

. Refer to item 164a above.

=2

. Replace rear winch (par.
T 305) if spring is defective,

Notify direct support main-
tenance unit.

97



T™ 9-2320-209-20

Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

168. Winch worm housing
leaks lubricant,

169, Noisy power-divider,

170, Hard shifting.

171. Power-divider fails
to remain engaged.

V-—l?A/MTQ AUXILIARY
EQUIPMENT - Continued

Loose bearing capscrews.

V-18A/MTQ AUXILIARY
EQUIPMENT

a. Insufficient lubricant.

b. Defective gears, shafts or
bearings.

a. Defective power-divider
control lever linkage.

b. Worn or damaged shifter
rod or sliding gear.

a. Worn or damaged shifter
shaft or shifter fork detent.

b. Defective power-divider
control lever linkage.

a.

(£=3

a.

b.

a.

E‘

Tighten loose bearing cap-
screws. I leakage con-
tinues, replace rear winch
(par. 305).

Inspect power=-divider for
lubricant leakage. Tighten
loose capscrews and pipe
plugs. Check lubricant
according to lubrication
order (LO 9-2320-209-12)
and lubricate, if necessary.
If leakage continues, re-
place power-divider
(par. 318).

If noise continues after
lubrication, and power-
divider is securely mounted,
noise may be caused by
worn or damaged gears,
shafts, or bearings. Re-
place power-divider (par.
318), if defective.

Inspect control lever linkage
for damage. Repair or re-
place damaged linkage (par.
314). Check linkage ad-
justment (par. 314) and
adjust, if necessary.

Hard shifting may be caused
by defective shifter rod or
sliding gear in power-
divider. Replace power-
divider (par. 318), if
defective.

Failure of power-divider to
remain in engagement may
be caused by defective
shifter shaft or shifter fork
detent in power-~divider.
Replace power-divider
(par. 318), if defective.

Refer to item 204a.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

172. Power-divider fails
to operate in all
positions.

173. Power-divider fails
to operate in any one
position.

174, Power-divider leaks
lubricant.

175, Power does not reach
winch drum shaft.

176, Winch drum shaft does
not rotate.

b.

V-18A/MTQ AUXILIARY
EQ_I'JIPMENT - Continued

Worn or damaged shifter
rod, input sliding gear, or
input shaft.

Worn or damaged shafts or
gears,

Loose capscrews or pipe
plugs.

2, Defective transfer power

takeoff.

Damaged power-divider
drive shaft.

¢. Defective power-divider.

d. Broken or damaged winch

drive chain.

a. Power does not reach winch.

b.

Defective winch worm
sprocket.

b.

Eu

d.

a.
E‘

When power-divider fails to
operate in all positions,
replace power-divider
(par. 318).

Replace power-divider
(par. 318).

Tighten loose capscrews or
pipe plugs. If leakage con-
tinues, case may be
cracked. Replace power-
divider, if defective (par.
318).

If transfer power takeoff
does not rotate power-
divider drive shaft, notify
direct support maintenance
unit.

Inspect drive shaft for
damage. Repair or replace
drive shaft (par. 316).

If power-divider fails to
provide power to winch
drive chain when placed in
REAR WINCH "FOR. " or
REAR WINCH "REV."
position, troubleshoot
power-divider.

Inspect for breaks, or other
damage. Replace damaged
chain (par, 313). Aline
power-divider and winch
worm sprockets (par. 315)
if chain binds. Check drive
chain tension (par. 313) and
adjust, if necessary,

Refer to item 175 above.

Inspect winch worm
sprocket for looseness,
wear, or damage. Tighten
loose sprocket, Replace
worn or damaged sprocket
(par. 315).
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Table 4. Troubleshooting ~ Continued

Malfunction

Probable causes

Corrective action

176. Winch drum shaft
does not rotate -
Continued

177. Winch drum does not
rotate with drum
shaft.

V—IBA/!\{I':I‘Q AUXILIARY
EQUIPMENT - Continued

¢. Damaged drum shaft drive
gear,

a. Defective rear winch control

lever linkage.

b. Worn detent sleeve.

c. Weak or broken clutch and
brake plate spring.

c. Listen for unusual gear

noises at worm housing
cover. Damaged drum
shaft drive gear may pre-
vent drum shaft from
rotating, Replace rear
winch (par. 310), if drive
gear is defective.

a. Check action of toothed

flange on drum clutch and
brake plate to see if flange
engages toothed end of
winch drum when winch
control lever is moved to
the ENGAGED position, If
plate flange does not en-
gage drum, check action

of detent sleeve on hub of
clutch and brake plate.
Sleeve must move along
plate hub a distance of five
thirty-seconds of an inch
when control lever is moved
to NEUTRAL to ENGAGED
position. If sleeve does not
move correct distance, in-
spect control lever linkage
for bent, worn, or damaged
parts. Repair or replace
worn, or damaged linkage
(par. 311). Check linkage
adjustment (par. 311) and
adjust, if necessary.

b. If detent sleeve moves cor-

rect distance, but trouble
persists, detent sleeve may
be in need of rotating.
Notify direct support
maintenance unit.

c. If rotation of detent sleeve

does not remedy trouble,
clutch and brake plate
spring may be weak or
broken. I spring is defec-
tive, replace rear winch
(par. 310).
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

177. Winch drum does not
rotate with drum
shaft - Continued

178. Winch drum clutch
does not disengage.

179, Winch drum brake
does not hold.

180, Winch drum brake
drags during free
spooling of winch
drum cable.

181. Winch drum slips
backward or "over-
runs. "

V-18A/MTQ AUXILIARY
EQUIPMENT - Continued

d. Damaged clutch and brake
plate.

a. Defective rear winch control
lever linkage.

b. Defective detent sleeve.

c. Defective clutch and brake
plate.

a, Defective rear winch control
" lever linkage,
b. Worn brake lining.

a. Defective rear winch control

lever linkage.
b. Weak or broken clutch and

brake plate spring.

Worn or loose worm auto-
matic brake.

d. If flange of clutch and brake

"~ plate engages winch drum,
clutch and brake plate may
be damaged. Replace rear
winch (par. 310).

a. Inspect control lever linkage
for wear or damage. Re-
pair or replace worn or
damaged linkage (par. 311),
Check linkage adjustment
(par. 311) and adjust, if
necessary,

b. Move rear winch control

~  lever from ENGAGED to
NEUTRAL position and
check movement of detent
sleeve on hub of clutch and
brake plate. Sleeve must
press against flange of
plate and force flange out of
engagement with winch
drum. If sleeve does not
bear against plate, detent
sleeve may need rotating,
Notify direct support main-
tenance unit.

c. If detent sleeve presses
against clutch and brake
plate, and if plate does not
disengage from drum, plate
may be damaged. Replace
rear winch (par. 310).

a. Refer to item 178a above.
b. Replace rear winch (par.
310).

a. Refer to item 178a above.

b. Replace rear winch (par.
= 310), if spring is defective.

If winch fails to hold against
sustained load, or winch
drum cable overruns during
lowering of load, refer to
direct support maintenance
unit,
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Table 4.

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

182. Winch worm housing
leaks lubricant.

i83. Earth boring machine
leaks lubricant.

184. Noisy earth boring
machine.

185. Earth boring machine
functions without
operator,

186. Earth boring machine
inoperative.

V-18A/MTQ AUXILIARY
EQUIPMENT - Continued

Loose bearing capscrews.

Loose cover or assembly
screws.

Loose mountings or
assemblies.

Worn or damaged clutch,

brakes, or internal parts.

a. Defective transfer power
takeoff.

b. Damaged power-divider
drive shaft.

c. Defective power-divider.

a.

C.

Tighten loose bearing cap-
screws. If leakage con-
tinues, replace rear winch
(par. 310).

Inspect earth boring machine
for loose screws. Tighten
loose screws. Lubricate
boring machine (LO 9-2320-
209-12). If leakage con-
tinues, notify direct support
maintenance unit.

Inspect earth boring machine
for loose mountings or
assemblies. Tighten loose
screws. If boring machine
continues to make excessive
or undue noise, notify direct
support maintenance unit.

Warning: If earth boring

machine functions without
pressure on either of con-
trol lever operating handles,
remove power toboring ma-
chine by shifting transler
power takeoff or power-
divider into NEUTRAL posi-
tion. Personnel injury and
extreme damage may be
caused by an uncontrolled
machine. Notify direct
support maintenance unit.

If transfer power takeoff does
not rotate power-divider
drive shaft, notify direct
support maintenance unit.

b. Inspect drive shaft for

damage. Repair or replace
damaged drive shaft (par.
316).

If power-divider fails to
rotate earth boring machine
drive shaft when placed in
EARTH AUGER position,
troubleshoot power-divider.
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TM 9-2320-209-20

Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

186, Earth boring machine
inoperative -
Continued

Major maintenance and overhaul of the M292 Expansible Van Body and its expansion
mechanism is the responsibility of a higher maintenance unit,
to minor troubles and expedient remedies for a temporary situation.
be corrected with the corrective action shown, contact a direct support maintenance unit.

187. Difficulty in expand-
ing and retracting
side panels.

V-18A/MTQ AUXILIARY
EQUIPMENT - Continued

d. Damaged earth boring
machine drive shalft.

e. Defective earth boring
machine.

f. Earth auger fails to rotate.

g. Earth auger fails to feed or
raise.

h. Vertical power leveler
inoperative.

M292 VAN BODY

Foreign matter in rollers
or sprockets.

d. Inspect drive shaft for
damage. Repair or replace
damaged drive shaft (par.
3186).

e, If power is present at input

~  shaft on underside of boring
machine, boring machine
is defective. Notify direct
support maintenance unit.

f. If auger fails to rotate, bor-
ing machine is defective.
Notify direct support main-
tenance unit.

g. If auger fails to feed or

~  raise and auger rack lock
is disengaged, boring
machine is defective.
Notify direct support
maintenance unit.

h. If power leveler fails to

" operate inspect vertical
power leveler chain for
damage and correct tension
(par. 313). Replace
damaged chain or adjust
tension (par. 313). If chain
is not at fault, notify direct
support maintenance unit.

Items 187 through 200 pertain
If the troubles cannot

Remove roller and sprocket
covers. Remove foreign
matter.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

188. Side panel cannot be
locked in retracted
position.

189. Van body not water-
proof or lighttight.

190. Right rear and side
door loeks will not
operate.

M292 VAN BODY - Continued

a. Front edge of side panel not
fully retracted.

b. Top of side panel too far out
to engage edge of roof.

a. Lower part of side panel not
tight against van body.

b. Toggle clamp not drawing
top of side panel sufficient-
ly tight.

c¢. Sagging end panel door.

d. Lip of block seal at inner
rear corner of hinged roof
forced out of position.

e. Loss or wear of seal at
top of two rear doors.

a. One or more lock bolts
jammed.

b. Lock bolt fails to engage
striker plate.

i@

|1

| 8=

1 -

Place heavy wood block
against rub rail at front of
panel. Strike block with
heavy hammer.

Place heavy wood block
against flat surface of seal
retainer opposite locking
bar at top of side panel.
Strike block with heavy
hammer.

. Place heavy wood block

against rub rail at end of
side panel where leak is
apparent. Strike block
with heavy hammer.

. Loosen jamnut on toggle

clamp eyebolt. Screw
eyebolt inward to shorten.
Tighten jamnut.

. Add shims of rubber seal

material to seal on outer
edge of hinged roof until
seal meets top of end
panel door.

. Move side panel out to dis-

engage corner block seal.
Push seal lip up into cor-
rect position so end panel
door properly engages seal
when side panel is re-
tracted.

. Recover area with rubber-

seal shim stock material.

. Locate jammed lock by re-

moving vertical bars and
testing each lock. Replace
lock or locks (par. 329).
Place shim under lock until
bolt properly engages
striker plate.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

191, Ceiling lights and
service receptacles
do not deenergize
when doors are
opened under black-
out conditions.

192. Ceiling lights and
service receptacles
fail to energize
when doors are
closed under black-
out conditions.

193, Ceiling fluorescent
tube fails to light.

184. Emergency light,
blackout light, and
ceiling lights fail
to light.

195, Clearance and black-
out lights fail to
light.

196. Fuel pump does not
operate.

ILLUMINATION, SERVICE

AND BLACKOUT CIRCUITS

Defective blackout circuit
switches.

a. Plunger not making contact
with contact plate.

. Loose connection to
plunger or contact plate.

[£=a

Fluorescent tube terminals
not making proper contact.

2. Burned out lamp.
. Defective switch or wiring.

§=

VEHICLE CLEARANCE AND
BLACKOUT LIGHTS

a. Burned-out lamps.
b. Damaged tee connectors.

Defective wiring harness.

I

HEATING SYSTEM

a. Fuse in converter burned
out,

b. Loose connection at
converter or pump.

c. Defective pump or connec-
tions.

Refer to electrical trouble-
shooting, fig. 66.

a. Screw toggle clamp eyebolt
inward to shorten clamp.
If malfunction persists,
aline hinged section-
operated plungers with
surface of contact plate.

Remove plungers (par. 357)
and contact plates. Repair
connections at terminals.

4

Press end terminals of
ceiling fixture together to
improve contact with
fluorescent tubes. Refer to
electrical troubleshooting,
fig. 63.

a. Replace lamp (par.
b. Refer to electrical trouble-
shooting, fig. 62.

a. Replace lamps (par. 347).

b. Check tee connectors. Re-

~ place if necessary (par.
348).

c. Refer to electrical trouble-

~  shooting, fig. 60 and 61.

a. Replace fuse.

b. Check and tighten connec-
~  tions.

¢. Refer to electrical trouble-
~ ghooting section, fig. 61.
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Table 4. Troubleshooting - Continued

Malfunction

Probable causes

Corrective action

197, Heater will not
ignite.

198, Heater stops operat-
ing

.

199. Air conditioner fails
to maintain proper
temperature.

200. Air conditioner
compressor fails to
start.

HEATING SYSTEM -
Continued

a. Burned-out fuel pump.

b. Shutoff valve closed on gas
" tank.

. Restriction in fuel line.

1o

d. Defective heater.

a, Burned-out fuel pump,
b. Restriction in fuel lines.

c. Restriction in check valve.
d. Clogged fuel filter screen.

e. Defective heater.
AIR CONDITIONING
SYSTEM

Dirty or clogged air filters.

a. Bonnet front door is closed.
b. No electric power.

c. Defective air conditioner.

a. Replace fuel pump (par. 340).
b. Open shutoff valve.

c. Check and clear all fuel
lines.

d. Notify direct support main-
tenance unit.

. Replace fuel pump (par. 340).

i
b. Check and clear all fuel

lines.

c. Check and clear check valve.

d. Clean or replace filter
screen (par. 341).

e. Notify direct support main-
tenance unit.

Remove and clean filters.

Open bonnet front door.

Refer to electrical trouble-
shooting, fig. 67.

c. Notify direct support main-

tenance unit.

1olp
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Section VI.

30. General

This section contains detailed troubleshoot-
ing information for locating and correcting
malfunctions in the electrical system. Each
subsystem is treated separately by 1) pro-
viding a simplified schematic diagram where
required, 2) pointing out the physical locations
of the components, 3) pinpointing the discon-
nect points and 4) giving in detail a step-by-
step procedure to diagnose the trouble using
low voltage circuit tester TV-100, figure 35,
and adapter set, figure 36.

31. Scope

Table 5 lists complete troubleshooting pro-
cedures for the following subsystems:

Battery System

Starting System

Generating System

Ignition System

Lighting System

Instruments and Gages

Horn and Low Air Warning Buzzer
Fuel Pump and Manifold Heater
Trailer Connecting Cable and Receptacle
10. Floodlight System (Wrecker Trucks)
11. Van Bodies, 24-volt Systems

12. Van Bodies, 115-volt Systems

13. Blackout Relay Systems

14, Expansible Van 3-phase System

15. Hot Water Heater Blower System
16, Winterization Kit Fuel Pump

.

PrNpaswn -

32. Low Voltage Circult Tester

a. Description.

(1) Low voltage circuit teste?. Figure 35
illustrates one of the types of Low
Voltage Circuit Testers (LVCT) in
general use. The LVCT consists of a
voltmeter, an ammeter, a fixed resis-
tance, load bank, and field rheostat
unit. They are mounted in a metal case,
which also provides stowage space for
the meter leads and accessories (fig.
37) used for making all the necessary
tests. Other test sets consist of these
elements (voltmeter, ammeter, etc.)
as separate units; the tests described
can be performed equally well using
meters and load banks separately.

TM 9-2320-209-20

TROUBLESHOOTING THE ELECTRICAL SYSTEM

(2) Adapter sets. At present, there are
several adapter sets inuse. They are
interchangeable, differing only in de-
sign. Adapter sets are used for making
external connections in the waterproof
electrical system on military vehicles.
Figure 36 illustrates a typical adapter
set.

b. Tester Functions and Use.

Note. The key numbers noted in parentheses
are in figure 35, except where otherwise noted,

(1) Voltmeter. The two voltmeter binding
posts (11), marked positive (+) and
negative (-) are used for making volt-
age tests of batteries, generators or
wiring  circuits. Four meter ranges
(1, 10, 20 and 50 volts) are available,
selected by the voltmeter range selec-
tor switch (10).

(2) Ammeter. Four ammeter binding posts
(2) are provided for making current
readings up to 100 amperes. One ter-
minal (A) i8 a common positive (+)
terminal; the others (B, C, D) provide
a selection of three negative ranges
of 10, 50, or 100 amperes. Two bind-
ing posts (1) are provided for the con-
nection of an external shunt assembly
to extend the ammeter range to 500
amperes for the measurement of heavy
currents.

(3) Fixed 1/4-ohm resistance unit. Two
binding posts (7) provide a fixed 1/4-
ohm resistance for use in charging
circuit tests. Although the ammeter is
used for these tests, the 1/4-ohm
resistor has no internal connection to
the ammeter.

(4) Field rheostat unit. Two binding posts
() provide a changeable resistance
for use in generator and charging cir-
cuit tests. There is no internal con-
nection between the field rheostat unit
and any other.component of the tester.

(5) Load bank. Six binding posts (6) pro-
vide the proper load resistances to set
up generator charging rate tests for
various battery and generator voltages.
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Item
External shunt binding posts
A - Negative
B - Positive
Ammeter binding posts
A - Positive
B - 100 amp negative
C - 50 amp negative
D - 10 amp negative
Ammeter
Load bank control
Load bank switch
Load bank binding posts
A - Common

Key

el
Ehooa

12

ORD E2150

Item
B - 6 volts, 5-100 A
C - 12 volts, 50-100 A
D - 12 volts, 5-50 A - 24 volts, 80-100 A
E - 24 volts, 10-80 A
F - 24 volts, 5-10 A
1/4-ohm resistor binding posts
Field rheostat control
Field rheostat binding posts
Voltmeter range selector switch
Voltmeter binding posts
A - Positive
B - Negative
Voltmeter

Figure 35, Low voltage circuit tester TV-100 - FSN 6625-092-9136
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DISTRIBUTOR %
ADAPTER

REGULATOR
ADAPTER

FLEXIBLE SPARK PRIMARY
GENERATOR -  PLUG IGNITION
ADAPTER : ADAPTER ADAPTER

Figure 36. Engine electrical adapter set
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Figure 37. Test leads for use with TV-100 tester
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The common binding post (6A) is con-
nected internally to the ammeter posi-
tive (+) binding post (2A) eliminating
the need for a jumper lead when making
load tests. The load resistance may be
changed by the load bank control knob
(4) or removed from the circuit by the
load bank switch (5),

33. General Instructions for Use of Test Set

Caution: Before proceeding with vehicle
troubleshooting procedures, paragraph 34
must be read and understood by all personnel
using the test set. Incorrect connections tothe
test set could result in costly damage to test
equipment or vehicle components.

a. Be sure of the test to be made and the
procedure to be used. Follow the step-by-
step procedure given in Table 5 for each
individual test.

TM 9-2320-209-20

b. Always select a meter range higher than
the expected reading. Set the tester for this
range before connecting it into the circuit.

c. Be sure to read the correct row of meter
scale figures which correspond to the selected
range. The range selector switch or the binding
post marking always shows the right-hand
figure of the row to be used. For example, if
the range selector is set for 50 volts, read the
row of meter scale figures that ends with 50
on the right-hand end.

d. When testing withan ammeter or ammeter
shunt, always connect it in series with circuit
to be tested. For maximum safety, the power
should be turned off when connecting or dis-
connecting the ammeter or ammeter shunt.

e. When testing with a voltmeter, always
connect it in parallel with (across) the termi-
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Figure 38. Schematic layout of low voltage circuit tester TV-100
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nals of the component to be tested. Where the
terminals are easily accessible, the power
need not be turned off to make voltage tests.
Where there is a possibility of touching an
adjacent terminal or the vehicle frame when
attaching the positive test lead clip, the power
should be off and the test lead clipped se-
curely to the terminal to be tested before
restoring power,

f. Always handle the test set carefully.
Although the test set is ruggedly built, the
meter movements are delicate mechanisms
and can be damaged easily by rough handling.
Be sure to stow all test leads and adapters
in their proper compartments after the tests
have been completed.

34. Specific Instructions for Use of the Test
Set

a. D.C. Voltage Tests.

(1) Determine exactly what is to be tested,
where the test leads will be connected,
and what voltage to expect.

(2) Voltage must be measured at the exact
circuit point specified in Table 5. Re-
sistance of poor wiring, connections,
and switch contacts can cause errors
if voltages are measured at points
elsewhere in the circuit.

(3) Connect the voltmeter test leads (fig.
37) to the voltmeter binding posts (11,
fig. 35). Connect the black lead to the
negative (-) post (B), and the red lead
to the positive (+) post (A).

(4) Set the voltage range selector switch
to a range higher than the expected
voltage. Determine exactly which row
of figures you will read.

Caution: (4) must be done before (5).
A voltage range setting lower than the
circuit voltage will damage the meter
when (6) is pertormed.

(5) Connect the negative (black) lead first
to the circuit to be tested. This will
usually be the chassis frame, or a
similar ground point (fig. 39, A).

() Touch the positive (red) lead to the

other circuit connection. If the meter
needle moves to the left, reverse the

112

(7

test leads at the circuit—not at the
tester binding posts.

Read the voltage carefully, facing the
meter squarely. Viewing the meter
from an angle will result in inaccurate
readings.

_t_l_. D.C. Current Tests.

(1)

(2)

(3)

(4)

(5)

(6)

Determine exactly what is to be tested,
where the test leads will be connected,
and what amperage to expect.

Amperage may be measured at any
convenient point in a single circuit,
since the current is always the same
throughout the circuit.

Connect the ammeter red test lead (fig.
37) to the positive (+) binding post (24,
fig. 35). Tighten the binding post se-
curely.

Select a negative binding post (2 B, C
or D, fig. 35) marked withanamperage
range higher than the expected am-
perage. Connect the ammeter black
test lead (fig. 37) to this selected
binding post and tighten the binding
post securely. Determine exactly which
row of figures on the ammeter youwill
read.

Caution: (4) must be done before (5).
An amperage range lower than the cir-
cuit current will damage the meter
when (6) is performed.

Be sure that no power is being applied
to the circuit to be tested. Separate
the circuit at a convenient junction
point to form two connection points.
Connect the red wire to the connection
point which is electrically closer to
the battery positive (+ ) terminal. Con-
nect the black wire to the other con-
nection point (fig. 39, B).

Apply power to the circuit momen-
tarily, observing the ammeter. The
needle should move to the right. if the
needle moves to the left, interchange
the red and black wires at the circuit
test points—not at the tester binding
posts.
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(7) Read the ammeter carefully, facing
the meter squarely. Viewing the meter
from an angle will result in inaccurate
readings.

(8) Remove the power from the circuit
before disconnecting the test leads.

c. D.C. Current Tests with Ammeter Shunt.

(1) When amperage exceeding 100 amperes
is expected, the external shunt assem-
bly (fig. 37) should be used. The shunt
assembly consists essentially of a
power resistor which absorbs 98% of
the circuit amperes and allows only 2%
to be sent to the meter. Thus, if the
circuit current was 200 amperes, 196
amperes would be absorbed by the shunt
and 4 amperes would be indicated on the
meter. The 500-ampere figures on the
meter scale are used for this shunt.
A 200-ampere current through the shunt
will indicate a reading of 200 on the
meter scale, although a current of only
4 amperes is actually flowing through
the meter.

(2) Disconnect the power to the circuit to
be tested. Connect the small diameter
shunt leads to the shunt binding posts
of the tester (1, fig. 35); the redlead to
the positive (+) binding post (B) and
the black lead to the negative (-) bind-
ing post (A).

(3) Connect the heavy shunt leads to the
circuit to be tested (fig. 39, C). Make
sure all connections are tight.

(4) Follow all instructions given in b(5),
(6), (7) and (8) above.

d. Load Bank and Field Resistance Tests.

(1) Three or more sections of the tester
are used for these tests: the volt-
meter, ammeter, and one or more of
the resistances. Use extreme caution
when connecting the test leads; severe
damage can be caused to the tester and
the components being tested if the test
setup is incorrect. Follow the indi-
vidual test setup illustration in Table
§ for the specific test being made.
Figure 39 D shows an example of a test
of this type.

N4

(2) Observe precautions in a and b above,
for use of the voltmeter and ammeter.

(3) Both the LOAD BANK (4, fig. 35) and
FIELD RHEOSTAT (8, fig. 35) knobs
should be in the extreme counterclock-
wise position before connecting the
load bank or field rheostat to the cir-
cuit being tested.

Note. The nameplates on the LOAD
BANK and FIELD RHEOSTAT con-
trols indicate clockwise rotation is
required for an increase in current.
However, to accomplish this effect,
the actual resistance presented to the
circuit is decreased with clockwise
rotation of these controls, Refer to

!15_15re 38.

(4) Whenever resistances carry heavy cur-
rents, considerable heat is developed.
To prevent heat damage to the resis-
tors and other tester components, power
should be applied to the resistors for
not more than 3 minutes continuously.
At least 27 minutes off time is re-
quired to allow the resistors to cool
down sufficiently for another three (3)-
minute period of operation. Before
applying power to the circuit, have all
connections in place and be ready to
make the necessary adjustments and
meter readings as rapidly as possible,
consistent with accuracy and safety.

(5) Do not turn the LOAD BANK SWITCH
(5, fig. 35) to OFF position while power
is applied to the circuits, The switch
contacts will arc and burn when sub-
jected to heavy dc currents,

35. Overall Battery Check

Vehicle batteries should be tested prior to
performing any electrical checks in the ve-
hicle. This vehicle has two 12-volt batteries
connected in series, furnishing 24 volts to
the electrical system (fig. 40, A) which uses a
negative (-) ground and a positive (+) power
feed to the electrical components. Turn onthe
accessory (or ignition) switeh and observe the
battery indicator (fig. 40, B). Start the engine,
accelerate to 1200 rpm, and again observe the
battery indicator (fig. 40, C). If the indicator



shows further tests are required, refer to
th 1~ -*~ical Troubleshooting Chart, Table 5,
fig ¥

36. Hazard Warning

a. Because of the higher power capabili-
ties, 24-volt systems are more dangerous
than 6- or 12-volt systems. Certain pre-
cautions must be observed before beginning
any tests on the 24-volt system. Do not per-
mit a ‘‘hot’”’ wire to touch metal parts of the
vehicle at any time. ‘Flash’’ testing by
striking a hot wire against a ground will
cause an arc that will comple'ely rlcstroy the
connector on the lead. Accic ... contact of
metal tools between battery or starter cables

12V 24y

VEHICLE POWER

BATTERY CABLE
CONNECTING
CABLE

READINGS HERE
INDICATE A DEAD
BATTERY, COULD BE
UNDERCHARGED,
A SHORT IN
ELECTRICAL SYSTEM
OR BATTERY IS
WORN OUT OR
DEFECTIVE.

A. BATTERY SYSTEM

NORMAL READING

READINGS HERE SHOW

B. BATTERY AT REST - IGNITION SWITCH "ON",

READING!
INDICATE THAT

| WITH ALL
ELECTRICAL UNITS

OFF, RUN ENGINE
T

CHARGING RATE.

POINTER WILL FALL
IN TOP HALF OF
GREEN SECTION.

C. BATTERY IN USE - ENGINE RUNNING,

T™M 9-2320-209-20

and the frame of the vehicle causes a direct
short circuit resulting in arcing and instant
heating of the tool to red heat. This can cause
painful burns on the hands and serious damage
to tools, vehicle componentd and batteries.
Moreover, the overloaded battery may ex-
plode, spraying hot acid and sharp fragments
over the surrounding area.

p. When removing electrical equipment,
harnesses, battery cables or starter cables,
disconnect the battery ground cable first.
Protect the ground cable from accidental con-
tact with the battery terminal until the work
has been completed, then connect the battery
ground cable last.

GINE RUNNING

BATTERY 15

IF.OK, CHECK GENERATOR.

MAXIMUM CHARGING
SPEED LONG ENOUGH
TO CHARGE BATTERY, WITH
L ELECTRICAL UNITS
TURNED ON, POINTER
SHOULD STAY IN GREEN
SECTION, IF NOT,
VOLTAGE REGULATOR 1S
SET TOO LOW, OR BATTERY
Ut

O MAXIMUM,

IF VOLTAGE
REGULATOR IS
PROPERLY SET,

1S WORN

ARGE
SECTION, CHECK
FOR MALADJUSTED
OR DEFECTIVE

TAGE RE-

ORD E21508

Figure 40, Interpretation of battery indicator dial
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ORD E21510

TEST 3. STARTER SWITCH AMD CABLE TEST
TEST 4. BATTERY-TO-BATTERY CABLE TEST

TEST 1. STARTER VOLTAGE TEST
TEST 2. STARTER GROUND TEST

Figuve 42. Slarvting system tests

FIGURE 2-V|-8. STARTING SYSTEM TESTS
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TEST 7. IGNITION TIMING ADVANCE TE ST

TEST 6. IGNITION TIMING TEST

LEAD FOR

12=VOLT
TIMING LIGHT

Figure 48. Ignition system tests (3 of 3
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NOTE. LOCATION

24-VOLT
DOME LIGHTS P WILL VARY WITH
DIFFERENT V AN
BODY MODELS
y
!
T

NOTE. LOCATIONS
MAY VARY WITH E:
5 DIFFERENT VAN BODY o s
VAN MODELS
A. BEGIN WITH SYSTEM CONNECTED.
B. DISCONNECT POINT 1 AND TEST
FOR 24 VOLTS.

C. IF NO VOLTAGE IS FOUND, PREVIOUS
ITEM TESTED IS FAULTY.

D. WHEN VOLTAGE IS FOUND, PREVIOUS
ITEM TESTED IS FAULTY.

E. IF NO VOLTAGE AT POINT 4, CHECK
CIRCUIT BRE AKER AND TRUCK HARNESS.

24-VOLT
CIRCUIT BREAKER
OR OTHER 24-VOLT SOURCE

FROM TRUCK
ELECTRICAL SYSTEM

TEST 3, LIGHT AND SWITCH CIRCUIT VOLTAGE TEST
VAN BODY
FRAME

HEATER
FUEL

v i PUMP
’f/‘”
50 VOLT RANGE ,
'\@ VAN BODY
WALL

VAN BODY
FRAME 1

VAN BODY
FRAME

50-VOLT
RANGE

ORD 21529 TEST 4, HEATER FUEL PUMP VOLTAGE TEST

Figure 61. Van body 24-volt system tests (2 of 2)
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Figure 75, Wiring diagram, XM567 electronic van body
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Figure 77. Wiving diagram, hot water personnel heater (-25° F)
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Figure 78. Wiving diagvam, winterization kit (-65° F)
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37. Description and Data

a. Description. The engine (figs. 79 and
B0) is a gasoline, 6-cylinder, in-line, 4-
stroke cycle, valve-in-head, wet-sleeve type.
The cylinders have replaceable cylinder )
sleeves with pistons mounted in the cylinder
block.

(1) Intake and exhaust manifold. The ex-
haust manifold (fig. 80) is at the right
side of the cylinder head. The intake
manifold, an integral part of the cyl-
inder head, is provided with a mount-
ing pad for the exhaust manifold heat

T™M 9-2320-209-20
Section VII. ENGINE DESCRIPTION AND MAINTENANCE IN VEHICLE (GASOLINE)

open to exhaust gases. A manually
adjusted heat control valve (par. 46)
in the valve housing gives optional
control over the exhaust heat used in
heating the fuel-air mixture.

Engine mountings. The front of the
engine is bolted at each side with
cushion-type mountings (fig. 94) to the
front mounting support, which is bolted
to the frame crossmember. The fly-
wheel housing at the rear of the engine
is bolted to cushion-type mountings
(fig. 92) attached to the frame left and
right side rails.

control valve housing (fig. 80). This (3) Engine lubrication. Positive pressure

housing, mounted over the opening in
the exhaust manifold, provides a di-
rect passage from the carburetor (fig.
80) to the intake manifold passage in
the cylinder head. The lower portion
of the heat control valve housing is

HARID THROTTLE
COMPRESSOR-TC- COMTROL WIRE
GOVERMOR AIR LINE

RADIATOR

41 INLET HO'SE
- ﬁ'::vﬁ,‘:e'.' '

lubrication of all moving internal en-
gine parts is provided by a gear-type
oil pump mounted inside the crank-
case and driven off the camshaft.
Normal pressure with the engine run-
ning at idling speed is 15 psi. Normal

IGNITION SWITC H- |
T0-COIL CABLE

Figuve 79. Left side of installed engine - gasoline
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(4)

(5)

OIL FILLER TUBE

RADIATOR

CASE BREATHER

Figure 80. Right side of installed engine - gasoline

oil pressure with the engine running
at 1500 to 1800 rpm is approximately
50 psi. A removable plate is provided
in the side of the engine, behind the oil
filter, for the installation of an ac-
cessory oil cooler, if required.

Engine oil filter. A replaceable-ele-
ment-type oil filter (fig. 80) is located
on a mounting bracket bolted to the
right side of the engine. When the en-
gine is in operation, a portion of the
oil is continuously circulated under
pressure through the flexible inletline,
the filter and the flexible outlet line
back into the oil pan.

Crankcase ventilation. The combina-
tion breather and oil filler (fig. 80),
mounted on top of the valve rocker
arm cover, is essentially an oil-bath

(6)

air cleaner. The assembly consists of
a body, a replaceable element assem-
bly, and a waterproof cap. Oil for the
engine is poured in through the center
of the breather. The crankcase and
cylinder valve area is vented to the
atmosphere through the breather area
surrounding the filler.

Engine nomenclature, The fan end of
the engine will be referred to as the
““front.”” The flywheel end will be re-
ferred to as the ‘‘rear.” The terms
“‘left’’ and ‘‘right,’”’ as used with ref-
erence to the engine, are as viewed
from the rear or flywheel end and
looking toward the front or fan end.
Cylinders are numbered from the front.
Viewing the engine from the front,
the crankshaft rotates in a clockwise
direction.




b. Tapulated Data.

Manufacturer . ... .Reo Division of White

Motor Co.
Model: . o5 o cora 5 si9a e e a0 .« 0A331
Nalve BVPe s o oo, s, s valve-in-head
Valve lash adjustment (hot). .. ... 0.015 in.
Numuper of cylinders ........ . 6 (in-line)
BOTEH + ¢« vv oo c v an v oesomes en 4-1/8 in.
StraKe: son v v an s vew v e e 4517/80im
Digplacement ..............331cu in,
Compression ratio. . . .......... 6.73:1
Firing orders o o o ssm was 56 1-5-3-6-2-4
Soverned speed ....... «e... 2800 rpm
Idle speed: iuiz @ ives o 2 BN A 450 rpm
Maximum brake hp .. ... ... ... ... 146
Weight (with accessories) .........8721b

38. Operations Performed with Engine in
Truck

All organizational maintenance operations
listed below can be performed with the engine
installed in the truck. Refer to specific para-
graphs as noted for detailed instructions.

Compression test. Perform (par. 41).

Crankcase breather,
(par. 45).

Service or replace

Cylinder head and/or gasket. Replace (par.
41).

Exhaust manifold. Replace (par. 43).

Exhaust manifold heat control valve. Adjust
(par. 46).

Fuel line shutoff valve, lines, and line con-
nectors. Repair or replace (par. 68).

Oil filter. Service or replace (par. 44).
Valves. Adjust clearance (par. 39).

39. Valve Clearance Adjustment
Note. Certain components of the breather

and ventilation system (par. 45) are not
present on all vehicles.

a. Preliminary. Start the engine and run it
until normal operating temperature (160°-
1809F.) is reached.

Note. Engine is not necessarily normalized
at the same time the temperature gage indi-
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cates normal operating temperature. Run the
engine 1/2 to 2 hours (depending on beginning
engine temperature) to normalize. Keep the
engine running at idling speed while adjust-
ments are made.

b. Remove Valve Rocker Arm Cover (Fig.
81). Stop the engine. Disconnect the valve
control wire from the crankcase ventilation
shutoff valve at the crankcase breather (if
present). Loosen the screw securing the con-
trol wire in the control wire clip on the
rocker arm cover and pull the control wire
from the clip. Remove two high crown blind
nuts, plain washers, and gaskets holding the
valve rocker arm cover on the cylinder
head, and remove the cover and cover gasket,
Discard the gaskets.

Warning: In making the following adjust-
ments, use extreme caution when working
near moving components or hot manifolds.
Cover bare arms, but do not wear loose
clothing which might become entangled with
moving parts. Have an assistant in the cab
who can stop the engine in an emergency.

¢. Check and Adjust Valve Clearance. Start
the engine. With the engine at normal operat-
ing temperature (a above) and idling, insert a
0.015-inch feeler gage between the rocker
arm and the valve stem. Using a wrench and a
serewdriver, loosen the valve adjusting screw
locknut, and tighten or loosen the valve ad-
justing the screw until 0.014 to 0.016-inch

BLIND NUT_};J] ]
WASHER ( ;
GASKET (7) [

Figure 81. Valve vockey arm covey
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clearance is obtained (fig. 82). Hold the screw
in adjusted position, tighten the locknut, and
again check the clearance. Use the same pro-
cedure to adjust all valves to 0.014 to 0.016-
inch clearance.

d. Install Valve Rocker Arm Cover. Stop
the engine, Install the valve rocker arm cover
(fig. 81) with a new cover gasket, and secure
with two annular gaskets, plain washers, and
high crown blind nuts, Tighten the nuts se-
curely. Check for leakage at the gasket. Slide
the shutoff valve control wire through the
wire clip on the cover and connect the wire to
the crankcase ventilation shutoff valve on the
crankcase breather, Tighten the screw on the
clip to secure the wire,

40. Valve Adjusting Screw (Fig. 83)
a. Removal.

(1) Remove the valve rocker arm adjust-
ing serew locknut.

(2) Turn the valve rocker arm adjusting
screw clockwise to remove it from the
rocker arm assembly.

b. Installation.

(1) Install the new rocker arm adjusting
screw by reversing the procedure in
a above.

(2) Do not tighten the rocker arm adjust-
ing screw locknut before adjusting the
valve clearance (par. 39).

(i

SCREWDRIVER &
.. 1 Il \‘\II

)

Figure 82. Valve cleavance adjustment

VALVE ADJUSTING 2
B screw (12) a

Figure 83. Valve adjusting scrvews

41. Cylinder Head Assembly and Gasket and
Compression Test

Note. Refer to TB ORD 1033 when per-
forming compression test on a gasoline en-

gine at altitudes other than sea level.

a. Check the battery (par. 111) to be sure
that it is fully charged.

b. Run the engine until normal tempera-
ture is reached (par. 39). Stop the engine.

c. Remove all the spark plugs from the
engine (par. 98).

d. Open the throttle and choke. Insert a
compression gage firmly in No. 1 spark
plug hole. Have an assistant depress the
starter pedal to crank the engine. Note the
maximum compression indicated by the gage.

Caution: Do not crank the engine more
than necessary to obtain a maximum reading.

e. Record the reading in the space pro-
vided in DA Form 2404.

f. Normal compression is from 120 to
130 psi. Minimum allowable compression
is 90 psi, and maximum allowable variation
between the lowest and highest reading cyl-
inder is 10 psi.



g. If pressure in any cylinder is consider-
ably below normal, pour one teaspoonful of
engine oil through the spark plug hole on
top of the piston to prevent loss of com-
pression temporarily, and repeat (d above).

Note. Low compression brought up to nor-
mal by this oil-sealing method indicates piston,

piston ring, orcylinder sleeve wear or damage.
Low compression not brought up to normal

by this method indicates valve or cylinder

head gasket leakage.

h. Repeat d and e above for each of the
other cylinders, and repeat g above, if nec-
essary.

i. Install the spark plugs, using new gas-
kets (par. 98).

j- Release the throttle control.
42. Cylinder Head and Gasket
a. Removal.

(1) Drain the cooling system (TM 9-2320-
209-10). Loosen both clamps on the
radiator inlet hose (fig. 79) and re-
move the hose.

(2) Disconnect the thermostat bypass line
(fig. 79) at the water manifold and
pull it clear.

(3) Disconnect the temperature gage cable
(fig. 79) from the temperature sending
unit on the water manifold.

(4) Disconnect the ignition-switch-to-
ignition-coil cable (fig. 79) at the
distributor. Remove the harness clip
from the water manifold and place the
harness over the top of the generator
regulator.

(5) Disconnect the spark plug cables (par.
99) at the spark plugs, and remove the
spark plugs (par. 98).

(6) Disconnect the compressor-to-gover-:

nor airline (fig. 79) at the air gover-
nor.

(7) Remove the valve rocker arm cover
(par. 39).

(8)

(9

—

(10)

(11)

(12)

(13)

(14)

(15)

T™ 9-2320-209-20

Remove two hex-head screws secur-
ing the stay rod bracket (fig. 79) and
the pump-to-carburetor line to the
cylinder head. Remove two safety nuts
securing the valve-to-carburetor line,
compressor-to-governor airline, and
radiator stay rod to the bracket, and
remove the lines and stay rod from
the bracket. Remove the bracket from
the cylinder head, and move the stay
rod aside to clear the cylinder head.

Disconnect the compressor-to-gover-
nor airline (fig. 79) at the air com-
pressor and remove the tube.

Disconnect the pump-to-carburetor
line (fig. 80), valve-to-carburetor line,
and valve-to-governor line from the
carburetor, and pull the lines clear.
Disconnect the shutoft valve control
wire from the crankcase ventilation
shutoff valve at the. exhaust manifold
heat control valve housing.

Disconnect the throttle control and
choke control liukage at the carburetor
(par. 60).

Disconnect the carburetor intake hose
(fig. 80) by loosening the hose clamp
at the carburetor., Pull the hose clear.

Disconnect the priming tee line (if
present) from the tee nozzle at the
rear of the cylinder head.

Disconnect the front exhaust pipe from
the exhaust manifold (par. 43).

Remove 14 cylinder head holddown
bolts and washers (fig. 84) securing
the cylinder head to the cylinder block.

Figuve 84, Cylindev head with valve
rocker aym covey vemoved
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(16) Lift off the valve rocker arm assem-

blies from the cylinder head.

(17) Install the cylinder head and manifold

assembly lifting sling No. 4910-708-
3213 (fig. 85). Slide the sling clamp
forward on the water manifold as far
as it will go. Hook the sling chain
around the exhaust manifold and the
carburetor mounting spacer tightly to
avoid damage to the carburetor, gov-
ernor assembly and primer lines when
lifting the cylinder head. Lift the cyl-
inder head straightup from the cylinder
block. Check to see that all lines and
cables are clear as the cylinder head
is lifted. Remove the cylinder head,
and discardthe eylinder head gasket and
exhaust pipe gasket.

b. Installation.

(1) Clean the gasket surface of the cylinder

head and cylinder block thoroughly.

(2) Install a new cylinder head gasket on

the cylinder block, making sure the
side of the gasket marked ‘‘THIS SIDE
DOWN?" is placed next to the block.
This is necessary in order to aline the
water passage holes in the gasket with
the passages in the block end head.

(3) Place a new exhaust pipe gasket over

the end of the front exhaust pipe and
push it down to the collar.

190

Figure 85. Removing cylinder head

(4)

(5)

(6)

(M

(8)

Check to be sure that all lines, cables,
and parts are installed on the cylinder
head that were connected to it and re-
moved with it from the engine. If any
components of the cylinder head were
removed and installed, check to make
sure that all installations were ac-
complished correctly.

Install lifting sling No. 4910-708-3213
(a (17) above). Raise the cylinder head
high enough to be clear, then careful-
ly lower the cylinder head into place,
being sure the push rods enter the
proper holes in the cylinder head. Re-
move the sling.

Place the valve rocker arm assem-
blies on the cylinder head. Space the
rocker arms on shafts so as to center
them over the valve stems and push
rods.

Install two (threaded each end) bolts
and washers in the second hole from
each end on the left-hand side (posi-
tions 7 and 9, fig. 86) through the
rocker arm shaft supports. Do not
tighten. Install two (threaded each end)
bolts and washers in the second hole
from ends on the right-hand side (posi-
tions 8 and 10) in the cylinder head,
and five bolts and washers in the re-
maining cylinder head holes (positions
14, 6, 2, 3, and 12). Do not tighten.
Install five bolts and washers in the
remaining rocker arm shaft support
holes (positions 13, 5, 1, 3, and 11).
Do not tighten,

Cylinder head bolts must be tightened
gradually, evenly, and in a definite se-
quence to prevent distortion of the
cylinder head. Using a torque wrench,
start at bolt number 1 (fig. 86) and
gradually tighten all the bolts in nu-
merical order until a torque of 100
to 105 1b.-ft. is reached.

B VS Pl itV UtV Vi
= 10 6 2 4 8 12
al P ;‘.\ ',"\ s L% ]
: T —‘40\_ ,e_\\ —’é'\\_—/@‘ -
13 9 5 1 3 7 "
ORD E21554

Figure 86. Cylinder head bolt tightening

sequence



(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17

(18)

(19)

(20)

Connect the priming tee line (if pres-
ent) to the priming tee nozzle at the
rear of cylinder head.

Connect the carburetor intake hose
(fig. 80) at the carburetor and tighten
the hose clamp.

Connect the throttle control and choke
control at the carburetor (par. 65).

Connect the valve-to-carburetor line
(fig. 80) to the elbow on the side of
the carburetor throttle body, valve-
to-governor line to the elbow on the
side of the carburetor governor, and
pump-to-carburetor line to the fitting
on the underside of the carburetor
throttle body flange. Connect the shut-
off valve control wire to the crankcase
ventilation shutoff valve on the exhaust
manifold control valve housing.

Install and connect the compressor-to-
governor airline (fig. 80) at the air
compressor and air governor (fig. 79).

Install the stay rod bracket (fig. 80)
on the cylinder head and pump-to-
carburetor line on the bracket with
two split lockwasher hex-head screws.
Secure the valve-to-carburetor line and
valve-to-governor line to the bracket
with a safety nut. Connect the radiator
stay rod to the forward hole in the
bracket with-a safety nut.

Connect the front exhaust pipe to the
exhaust manifold (par. 43).

Conmnect the spark plug cables (par.
99) to the spark plugs.

Connect the ignition-switch-to-igni-
tion-coil cable (fig. 79) at the dis-
tributor. Install a harness clip to the
water manifold.

Connect the temperature gage cable
(fig. 79) to the temperature gage send-
ing unit on the water manifold.

Connect the thermostat bypass line
(fig. 79) at the water manifold.

Install the radiator inlet hose (fig.
79) on the radiator and the water
manifold, and tighten the hose clamps
securely.

TM 9-2320-209-20

(21) Fill the cooling system (TM 9-2320-
209-10). Adjust the intake valve clear-
ance to 0.016 inch and the exhaust
valve clearance to 0.018 inch with
the engine cold according to the pro-
cedure in paragraph 39 for the engine
at normal temperature.

Note. These settings will approximate
normal settings as the valves expand

with a rise in engine temperature.

Start the engine and run it until normal
aoperating temperature is reached. (See
NOTE in paragraph 39.)
(22) After the engine is warmed up, check
the tightness of the cylinder head
bolts (100 to 105 lb.-ft.), following the
sequence shown in figure 86.
(23) Adjust the valve clearance for 0.014
to 0.016 inch (par. 39).
(24) Install the valve rocker arm cover
(par. 39).

43. Exhaust Manifold

a. Service. Broken manifold studs, and loose
or stripped exhaust manifold and exhaust pipe
flange nuts on early production vehicles must
be replaced. Remove and discard the rear
exhaust pipe front bracket located at the rear
shackle of the right front spring, to remove
stress on the exhaust manifold.

Note. Do not remove the rubber-mounted
exhaust pipe bracket from late production
vehicles.

Replace any broken, stretched, or stripped
manifold studs. Replace all exhaust manifold
and exhaust pipe brass flange nuts with seize-
proof coated-thread safety nuts.

b. Removal.
Note. Certain components of the breather

and ventilation system (par. 45) are not pres-
ent on all vehicles.

(1) On trucks M49, M49C, M50, M60 and
M108, remove the carburetor-with-
governor (par. 63), and then remove
the auxiliary slave unit with the throt-
tle body (fig. 80) from the exhaust
manifold heat control valve housing.
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(3)

(4)

On all other models, remove the car-
buretor-with-governor (par. 63), and
then remove the carburetor mounting
spacer (fig. 114) from the exhaust
manifold heat control valve housing
(fig. 87).

Disconnect the shutoff valve control
wire and the push rod cover ventilat-
ing valve breather line, where pres-
ent, from the crankcase ventilation
shutoff valve at the rear of the ex-
haust manifold heat control valve hous-
ing.

Disconnect the fuel tank breather line
(fig. 80) from the fitting on the front
of the air cleaner and disconnect the
compressor discharge line from the
air compressor. Pull the lines to side
to clear the manifold. Do not bend
the lines sharply.

Loosen three nuts and screws at the
flanges between the front and rear ex-
haust pipes (fig. 80) and turn the rear
exhaust pipe flange so as to separate
the pipes. Discard the gasket.

(5) Remove two screws, nuts, and mani-

fold clamps (fig. 80) holding the ex-
haust manifold heat control valve hous-
ing (fig. 87) to the cylinder head.

(6) Observe that the shutoff valve control

wire clip support, where present, is
held on the manifold by two manifold
nuts. Remove the support after re-
moving the nuts. Remove six nuts and
two washers holding the exhaust mani-
fold to the cylinder head and pull the
manifold with the attached exhaust
manifold heat control valve housing
and the front exhaust pipe from the
cylinder head (fig. 87). Discard the
gaskets.

~ ORD £21555
-

Figure 87. Removing ov installing the
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exhaust manifold

(7

(8)

Remove four nuts from the studs hold-
ing the manifold heat control valve
housing to the exhaust manifold, and
lift the control valve from the mani-
fold (fig. 87).

Remove three nuts and screws secur-
ing the front exhaust pipe (fig. 80) to
the manifold and remove the pipe.
Discard the gasket.

¢. Inspection (Fig. 88). Inspect the exhaust

manifold for cracks and remove any carbon
deposits. Check the alinement of the mount-
ing flanges on a surface plate, or with straight-
edge. Replace the manifold if misalinement
of the flanges exceeds 1/32 inch.

d. Installation (Fig. 87).

(1)

(2)

Install a new exhaust pipe gasket and
attach the front exha st pipe to the
exhaust manifold (fig. 80) with three
new split lockwasher hex-head screws
and safety nuts.

Clean the mounting pads onthe cylinder
head and place new manifold-to-cylin-
der-head gaskets on studs.

(3) Install the manifold on the studs and

(4)

secure the front end with two new steel
safety nuts and plain washers. Install
the valve control wire clip support,
where present, on the studs at the rear
end of the manifold, and secure it with
two steel safety nuts.

Connect the fuel tank breather line
(fig. 80) to the fitting on the side of
the air cleaner, and the compressor

STRAIGHTEDGE

bt f“‘“ -._.'_. >
b ¥
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Figure 88. Checking the exhaust manifold

flanges



(5)

(6)

(7

discharge line to the fitting at the top
rear of the air compressor.

Place a new manifold-to-heat-control-
valve gasket on the exhaust manifold,
and install the exhaust manifold heat
control valve housing (fig. 87) on top
of the manifold. Secure the valve hous-
ing to the manifold with four new safety
nuts.,

Secure the flanges of the exhaust mani-
fold and heat control valve housing to
the cylinder head with two manifold
clamps (fig. 80) and new steel safety
nuts.

Install two new hex-head external teeth
lockwasher screws in the upper holes
in the flanges of the heat control valve
housing and tighten them securely.

(8) Install an exhaust pipe gasket between

(9)

(10)

(11)

(12) Start the engine,

the flanges on the front and rear ex-
haust pipes (fig. 80). Bring the flanges
together :i that the flange screws en-
gage in the flange slots. Engage the
screws, and tighten the nuts.

On trucks M49, M49C, M50, M60 and
M108, install the engine auxiliary gov-
ernor slave unit with the throttle body
(fig. 80) on the exhaust manifold heat
control valve housing, and then install
the carburetor-with-governor (par.
63) on the slave unit throttle body. On
all other models, install the carburetor
mounting spacer (fig. 114) on the ex-
haust manifold heat control valve hous-
ing, using new mounting gaskets, and
then install the carburetor-with-gov-
ernor (par. 63) on the spacer.

Clamp the crankcase ventilation shut-
off valve control in the clip on the
valve control wire clip support, where
present, and attach the control wire
to the shutoff valve on the heat control
valve housing.

Connect the push rod cover ventilating
valve breather line, where present, to
the shutoff valve.

and run it until
normal operating temperature (160°-
180° F.) is reached and check the
tightness of all gasket joints.

T™M 9-2320-209-20

Caution: Exhaust manifolds and re-
lated parts become extremely hot dur-
ing operation. Use care to avoid con-
tact with hot components when tighten-
ing the gasket joints.

44. Oil Filter and Oil Lines

a. Oil Filter Element (Fig. 89).

(1) Remove the drain plug at bottom of

(@)

(3)

the filter and drain the filter of oil.
Remove the screw from center of the
cover, lift off the cover, and remove
the cover spring from the center of the
filter element. Discard the cover gas-
ket. Lift the element from the filter
body and discard.

Clean the inside of the filter cover and
the body with dry-cleaning solvent or
mineral spirits paint thinner and in-
stall a new filter element.

Install the drain plug. Fill the filter
with 2 quarts of seasonal engine oil.
Place the spring in the top of the
filter element and install the cover
with a new cover gasket. Secure the
cover with the cover screw.

(4) Start the engine and run it untilnormal

oz

operating temperature (160° to 180°F.)

DRAIN PLUG

D £21557
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Figure 89. Removing oil filter elemenl
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is reached. Examine the filter thor-
oughly for oil leaks, and tighten where
necessary.

b. Oil Filter Housing.

(1) Removal.

(a) Remove the drain plug at the bottom
of the filter, drain the oil, and install
the plug.

(b) Disconnect the oil filter inlet and
outlet flexible lines from the filter
fittings (fig. 90).

(c) Loosen the nuts on the two screws

" that tighten the mounting straps
around the filter. Loosen the two
screws that secure the straps on one
side of the mounting bracket. Remove
the filter from the straps. Remove
the two elbows from the filter hous-
ing.

(2) Installation.

(a) Install a 1/4-inch flared tube elbow
in each filter housing port.

(b) Position the filter in the mounting

straps. Tighten the two strap tight-
ening screws and then tighten the
two strap mounting screws.

(¢) Connect the oil filter inlet and outlet
lines to the elbows on the filter hous-
ing, being sure to connect the line
from the cylinder block port, marked
““TOP,” to the elbow on the side of
the filter.

CYLINDER BLOCK
DRAIN COCK

MOUNTING STRAP |

(|

» J __MOUNTING
080 B350 ¢ gl ORACKET

Figure 90. 0il filter disconnect points
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(d) Fill the filter with oil (a (3) above).

(e) Start the engine and check for oil
leaks (a (4) above).

c. Qil Filter Inlet and Outlet Lines.

(1) Removal.

(a) Remove the drain plug at the bottom
of the filter, drain the oil, and install
the plug.

(b) Remove the oil filter inlet and outlet
lines from the elbows on the oil fil-
ter (fig. 90).

(¢) Remove the lines from the ports in
the cylinder block.

(2) Installation.

(a) Install the lines in the ports in the
side of the cylinder block.

(b) Connect the line from top cylinder
block port to the elbow on the side of
the filter housing and the line from
the lower cylinder block port to the
elbow on underside of filter housing.

(e) Fill filter with oil (a (3) above).

(d) Start the engine and check for oil
leaks (a (4) above).

45. Crankcase Breather and Shutoff Valve

a. General. The crankcase breather and
element (fig. 91) should be removed, cleaned,
and reinstalled at each oil engine change.

b. Removal.

(1) Remove the breather cap. Unscrew
four screws holding the breather ele-
ment in the housing and lift the ele-
ment from the breather housing (fig.
o1).

(2) Disconnect the valve control wire
from the crankcase ventilation shut-
off valve, if present, at the rear of
the breather housing.

(3) The breather housing is secured to
the rocker arm cover by a central
holding screw. Back off this screw



CRANKCASE VENTILATION
SHUT-OFF VALVE
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Figure 91. Crankcase breather

(1)

(2)

3)

(4)

(1)

(counterclockwise) and remove the
breather housing. Remove the shut-
off valve.

Cleaning.

Remove the filter element and pour
out the old oil from the oil cup.

Wash all parts in dry-cleaning sol-
vent or mineral spirits paint thinner.

Submerge the filter mesh in the dry-
cleaning solvent and move the filter
up and down in the solvent to clean
the mesh thoroughly. If the mesh is
badly clogged, replace it with a new
filter element.

Remove the filter from the dry-clean-
ing fluid and let it drip dry.

Installation,

Install the shutoff valve inthe breather
housing. Place the breather housing
in position on the rocker arm cover,
with the shutoff valve (or pipe nipple
if there is no valve) pointing directly
to the rear.

TM 9-2320-209-20

(2) Insert the central holding screw
through the breather housing into the
rocker arm cover and tighten it se-
curely.

(3) Connect the valve control wire to the
shutoff valve, where present, at the
rear of breather housing.

(4) Fill the breather oil cup with engine
oil to the level indicated.

(5) Dip the filter element in engine oil,
install the element in breather hous-
ing, and secure with four screwspro-
vided on the element. Install the cap
on the breather.

46. Exhaust Manifold Heat Control Valve
Adjustment

The heat control valve in the exhaust mani-
fold heat control housing (fig. 87) has two
positions, on and off. When the valve sector
is moved downward, the valve is closed, and
upward, the valve is opzn. Loosen the locknut
and move the valve sector to obtain the re-
quired setting of the valve. Tighten the lock-
nut after adjustment.

Note. The sector should be in down or QFF
position for usual operating conditions. Open-

ing the valve is necessary only in extreme

cold weather.

47. Engine Mountings
a. Removal.

(1) Remove the self-locking nut and bolt
on each side of the engine securing
the engine and the engine rear mounts
to the frame (fig. 92).

"g'ING INE REAR MOUNTING SUPPORT
2 %.‘.'—

EMNGINE SUPPORT -
REAR BRACKET

Figuve 92. Engine vear mounts
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(2) Place a jack under the transmission
and raise the power plant enough to
facilitate removal of the rear mounts
(fig. 93).

(3) Remove the engine rear mounts and
install new mounts.

(4) Remove the nut and bolt on each side
of the engine securing the engine and
the engine front mounts to the frame
(fig. 94).

{5) Place a jack under the front of the
oil pan and raise the power plant
enough to facilitate the removal of
the front mounts (fig. 95).

(6) Remove and discard the engine front
mounts.

b. Installation. Install the new mounts in
reverse order of removal.

Figuve 93. Rear jack point

Section VIIL

48. Coordination With Direct Support Main-
tenance Unit

Refer to paragraph 2 for information on
coordination with the direct support main-
tenance unit.

49. Removal

a. General, The radiator, engine, engine
accessories, transmission and clutch are con-
sidered as the power plant unit for removal
and installation purposes only. Removal of the
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Figure 95, Fronl jack point

POWER PLANT REMOVAL AND INSTALLATION (GASOLINE)

power plant is best accomplished by two men,
but one mechanic may perform all the dis-
connect operations.

b. Preliminary Instructions. Place the ve-
hicle under suitable power plant lifting equip-
ment. Arrange to have tools, lifting sling,
stand, and supports available for use when
needed. Block wheels to prevent the vehicle
from moving. The disconnect points at the
left and the right sides of the engine (figs. 96
and 97) in engine compartment are readily
accessible when the hood top panel is raised




to its extreme height, and both hood side
panels are lowered. Release holddown catches
it the side panels and hood. Raise the hood
ntil it is supported by the windshield frame,
and lock in raised position by engaging the
left hood-top-panel-to-windshield catch, and
cowl mounted hood top panel hook. Release
the hood side panels and lower until they rest
on the fenders. Open the air reservoir drain-
cocks (fig. 239) and leave them open.

<. Disconnect Points at Left Side of Engine
(Fig. 96).

(1) Disconnect fuel pump flexible line., Turn
fuel line shutoff valve (figs. 96 and 119)
to closed position. Disconnect the line
at the shutoff valve.

(2) Disconnect engine ground strap. Un-
screv the hex-head screw securing the

P CerierATOR-TO-
B REGULATOR
HARNESS

Toko 2156 I

DlSTﬂtﬁUTOR H
BREATHER
LINE

Figuve 96. Disconnect points at left side of gasoline engine

(3)

(4)

(5)
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ground strap to the push rod cover,
remove the strap, and tighten the
screw,

Disconnect ignition-switch-to-ignition-
coil cable. Disconnect the cable from
the clip on the water manifold.

Disconnect temperature gage cable.
Disconnect the cable from the temper-
ature gage sending unit and place the
cable over the top of the generator
regulator.

Disconnect generator -to - regulator
wiring harness. Disconnect the harness
at the generator and layover the steer-
ing column.

d. Disconnect Points at Front of Engine.

IGNIHON-&WHCH

(1) Remove brush guard. Remove two nuts

and screws at bottom of brush guard

FUEL LINE
SHUTOFF cocxl
(HIDDEN]

FUEL PUMP i

FLEXIBLE LINE

TO-COIL-CASLE ° =

_/'
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Figuve 97. Disconnect points at vight side of gasoline engine

(fig. 134) from brush-guard right and
left brackets, and one on each side.
Loosen two nuts and screws securing

and hand primer pump are not present
on all vehicles.

brush guard tobrush-guardbraces, one (a) Disconnect compressor discharge

on each guard vertical inner bar, and
remove brush guard.

(2) Remove radiator upper shield.
Note. Radiator upper shield has been

line. Open the two draincocks on the
air reservoirs to release air pres-
sure. Disconnect the line at the air
compressor,

removed on some model trucks. (b) Disconnect compressor intake hose.

Loosen two bolts holding radiator up-
per shield to headlight support bracket,
one on each side, and remove radiator
upper shield by pulling toward front.

e. Disconnect Points at Right Side of En-

Loosen the hose clamp and discon-
nect the hose at the compressor air
strainer.

(c) Disconnect carburetor intake hose.

Disconnect the hose at the carburetor.

ine (Fig. 97). (d) Disconnect oil pressure gage cable.

(1) Disconnect points for all models.

Note. Certaincomponents of thebreath-
er and ventilation system (par. 45)
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Disconnect the cable from the oil
pressure sending unit on the side of
the cylinder block near the rear of
the engine (fig. 178).
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(e) Disconnect battery ground cable. Dis- (2} Disconnect priming tee line, where
~ connect the battery ground cable (fig. present. Disconnect line at priming
153) at the battery. tee nozzle at the rear of the engine.

(_g) Disconnect starter cable. (2) Trucks M49, M49C, M50, M60, and

Cawtion: Be sure that the battery M108 additional disconnect points (fig.

ground cable ((e) above) is discon- 9.

nected before disconnecting the start-

er cable. (a) Disconnect auxiliary governor slave
" unit vent hose. Disconnect hose at

Disconnect the cable at the starter the air cleaner (fig. 111).

switch.

(b) Disconnect auxiliary governor flexi-
&) Eéif:::lef_f}dm&. ca;g‘;reft{;n;::mtt;z ble shaft from the auxiliary governor
18, > slave unit (fig. 111).

locknut and disconnect the control
rod at the throttle lever. Screw the

nut back on the bolt to prevent loss. (8) Trucks M48 and M275 additional dis-

connect point. Disconnect the hand

(1) Disconnect carburetor choke control. control valve breather line at air
Disconnect the choke control (fig. cleaner.

96) at the choke lever (fig. 113) and

Choke leverhrackat. f. Disconnect Points Inside of Cab.

(i) Disconnect compressor-to-governor

airline. Disconnect the line (fig. 97) (1) Raise the transmission gearshift lever
at the air compressor. Remove the boot (fig. 99) and remove the screw,
tube from the clip on stay rod brack- washer, and nut holding the lever to
et, and pull the tube clear of the the transmission. Remove lever and
engine. rubber boot.

(i) Disconnect the fuel tank breather (2) Remove front and intermediate tunnel

line. Disconnect the line at the air (fig. 99). Remove 13 screws holding
cleaner (fig. 112). intermediate tunnel to the front tunnel,
the rear tunnel, and the cab floor, and

(k) Disconnect cleaner-to-cylinder-tee remove the tunnel. Remove seven
to breather line. Disconnect the line screws securing the front tunnel to the
at the air cleaner (fig. 112). firewall and cab floor, and remove the

tunnel.

(1) Disconnect distributor inlet breather

" line. Disconnect the line at the air (3) Disconnect the clutch control rod (fig.
cleaner (fig. 112). 98). Disconnect the clutch control rod

from the clutch throwout shaft lever
at the clutch housing by pulling the
quick-disconnect pin part way out of
the rod end yoke.

(m) Disconnect fuel pump breather line,
where present. Disconnect the line
at the air cleaner (fig. 112).

' et (4) Disconnect the transfer reverse shift
{2) Disconnect the crankcase ventilation lever rod ‘trom the transfer reverse

%l_lutoft Va‘:v& contrtol,lwpere ?resetnht. shift lever at the transmission by pull-
sl R ERILEG JLe R tae ing a quick-disconnect pin part way

crankcase ventilation shutoff valve at

air cleaner, exhaust the manifold heat out-of the kod end yoke.
control valve housing and crankcase
breather. Remove the control wire (5) Disconnect the transmission-to-trans-
sheath from line clips. fer propeller shaft (fig. 98).
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i mm AISSION To\ru:(r;sm PROPELLER srwt & ’4\ I, }.. 2

Figure 98, Disconnect points under vehicle

Warning: Before disconnecting pro-
peller shaft, always raise one front
wheel off the ground to relieve tor-
sional strains on propeller shaft. Fail-
ure to observe this warning may re-
sult in personnel injury when discon-

necting the shaft.

Disconnect the propeller shaft from
the transmission by removing four
bolts and nuts from the companion
flanges at the transmission end of the
shaft.

Figuve 99, Tunnel and geavshift lever

g. Disconnect Points Under Truck.

(1) Disconnect points for all models.

(a) Disconnect exhaust pipe (fig. 97).

Loosen three nuts and screws at
flanges between the front and the
rear exhaust pipes. Turn the rear
exhaust pipe flange and separate the
pipes. Discard gasket.

(b) Disconnect engine at rear mounting

supports (fig. 92). Remove the two
mits and screws securing the engine
rear mounting supports to the engine
rear support brackets, and remove
the engine, support cushions, one set
on each side. Loosen the screw hold-
ing the engine ground strap to mount-
ing support, and slide open the end
of the strap from support.

(c) Disconnect engine at front mounting

support (fig. 94). Remove the hori-
zontal hex-head screws and safety
nuts that hold the engine support to
the frame front crossmember.

(2) Vehicles equipped with front winch.

(a) Disconnect the front winchdrive shaft

(par. 213). Loosen the socket-head
setscrew in the stop collar at the
slip joint. Loosen the setscrew in the
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drive shaft end yoke on the drive
shaft at the transmission power take-
off four or five turns, and push yoke
off power-takeoff shaft. Wire or tie
key in power-takeoff shaft to prevent
loss.

(b) Disconnect transmission power take-
off-shifting lever rod (fig. 98). Dis-
connect the lever rod at the transmis-
sion power takeoff by pulling the quick
disconnect pin part way out of the rod
end yoke.

(3) Trucks M47 and M59 additional discon-
nect points.

(a) Disconnect hydraulic hoist pump drive
shaft (fig. 195). Loosen setscrew in
drive shaft end yoke on the drive
shaft at transmission power takeoff
four or five turns, and push yoke off
the power-takeoff shaft. Wire or tie
the key in the shaft to prevent loss.

(b) Disconnect control box-to-power
takeoff rod (fig. 267). Loosen safety
nut securing the power-takeoff rod
to the rod arm on the accessory
drive, shifter shaft onthe power take-
off, and remove the arm.

h. Remove Power Plant (Fig, 100).

(1) Install engine and transmission lifting
sling. Attach engine and transmission
lifting sling 4910-795-0121 to suitable
hoist. Center the hoist over the power
plant and attach the lifting sling to
the lifting eyes.

(2) Hoist power plant from truck. Check
to be sure all the disconnects have
been accomplished and the lines, tubes,
hose, cables, etc., are away from
power plant. Carefully lift power plant,
using a series of short lifts, until
radiator and engine support will clear

Section IX.
(MULTIFUEL)
51. Description

a. Engine (Figs. 101 and 102). The engine
is a six-cylinder, in-line, liquid-cooled, com-
pression ignition engine with 140 brake horse-
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front of vehicle. Raise the power plant
slowly, while pressing down on the
transmission from the cab, and at
same time pulling the power plant
toward the front. Check to see that
all accessories and lines are clear
as the power plant is being moved up-
ward and forward. Place the power
plant on a suitable stand, and remove
sling.

50. Installation

a. General. All cabies, connections, parts,
and accessories which were removed must be
installed on the engine before the installation
of the engine into the truck. Prior tothe power
plant installation, check to be sure that all the
lines, cables, and parts are installed on the
power plant that were connected to it when it
was removed from the truck. If any compo-
nents of the power plant were replaced, check
all the connections and related parts after the
assembly of the power plant to be sure that
the installations were accomplished correctly.

b. Installation of Power Plant. Install the
power plant in the reverse order of removal.

c. Record of Replacement. Make a record
of the replacement on DA Form 2408-1.

Figure 100. Removal of power plant
from truck

ENGINE DESCRIPTION AND MAINTENANCE IN VEHICLE

power at 2600 rpm. The engine employs a
multifuel combustion system which permits the
use of various grades of fuel. The exhaust-
driven turbosupercharger lubricated by ex-
ternal oil lines from the engine oil system is

201



TM 9-2320-209-20

- 1
. -, aLfL
/ -
A -
- | ‘
{

B Ceneratoe]

Figure 102, Left side of installed engine - multifuel
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mounted on the right side of the engine and
provides supercharged air to the cylinders for
high performance.

b. Engine Manifold Heater. The engine is
equipped with a flame-type manifold heater for
heating the induction air during cold-weather
starting and warm-up operation.

c. Intake Manifold. The one-piece cast alu-
minum intake manifold is equipped with a
water jacket. Coolant is circulated through
the jacket, and heat thus transferred to the
induction air improves the cold weather com-
bustion characteristics of the engine. The ther-
mostat housing is secured to the front flange
of the manifold. The intake manifold also
accommodates the water temperature sending
unit.

d. Exhaust Manifold. The exhaust manifold
consists of three high-temperature cast iron
sections. The two end sections are joined-to
the center section by slip joints. To prevent
exhaust leaks at these joints, metal seal rings
are used at each end where the two end sec-
tions join the center section.

e. Lubrication System. The model LDS—427—
2 Hypercycle multifuel engine incorporates
full-pressure continuous delivery of oil to all
the engine moving parts regardless of the
angle at which the vehicle may be inclined.

f. Oil Filters. The engine employs two re-
placeable element-type oil filters which en-
sure dirt-free engine oil for the engine bear-
ings and other moving parts. Both oil filters
are identical and are interchangeable. The dual
unit oil filters are mounted on the oil cooler
and oil filter housing assembly. The engine
lubricating oil under pressure is forced through
the filters prior to the oil entering the oil
cooler and engine lubricating system. The oil
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filter bypass valve is located beneath the front
oil filter and is used to bypass engine oil
directly to the oil cooler in the event the oil
filters become clogged. The bypass valve opens
at a differential pressure of 15 psi.

g. Engine Nomenclature. The fan end of the
engine will be referred to as the “front.” The
flywheel end will be referred to as “rear.” The
terms “left” and “right,” as used with re-
ference to the engine, are as viewed from the
rear or the flywheel end and looking toward
the front or fan end. The cylinders are num-
bered from the front. Viewing engine from the
front, the crankshaft rotates in a clockwise
direction.

h. Tabulated Data.

Type Compression ignition, mul-
tifuel, liquid cooled

Model LDS 427-2, LD 465-1
Valves .. Valve-in-head
No. cylinders 6 (in line)
Firing order = 1-5-3-6-2-4
Bore and stroke (in.):

LDS 427-2 . . 4.31x4.87

LD 465-1 .. 4.56x4.87
Displacement (cu. in.):

LDS-427-1 ene = 42T

LD 465-1 = 478
Maximum brake hp 140@2600 rpm
Compression ratio 22
0il filters "]

€50-700 rpm
. 2600-2650 rpm
. 2BH0 max. rpm

Idle speed .
Governed, full-load
Governed, no-load

52. Operation Performed with Engine in

Vehicle
Rescinded.

53. Adjusting Intake and Exhaust Valves
Rescinded.
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Figure 103. Rescinded.

Figure 104. Rescinded.
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54. Valve Adjusting Screw
Rescinded.
55. Engine Oil Filter Elements

a. Removal.

(1) Open drain plug and drain oil from the
oil filters (fig. 105).

Note. If a recessed-type drain plug is installed in
the oil filter, replace it with the latest-type drain plug
FSN 4730-044-4583, CRD No. 444583..

(2) Remove filter retaining screw securing
the filter housing to the filter base.
Remove and discard retaining screw
gasket.

Note. On engine installed in the latest M44A2
series trucks, the filter housing and element are
removed with retaining screw. Remove cotter pin, then
disassemble filter element, spring, cup and housing
from retaining screw (fig. 105.1).

(3) Remove the filter housing.
(4) Remove and replace the filter element.

(5) Remove and replace the housing filter
seal.

(6) Retain cup and spring for reuse.

b. Installation. Install the filter components in
reverse order of removal, using new filter seal, retaining
screw gasket, and cotter pin (if present) provided in oil
filter kit.- Torque retaining screw to 60 foot pounds.

Figure 105. Engine oil filter element replacement

C5 TM9-2320-209-20

RETAINING SCREW ASKET

cup

COTTER PIN

AT 38223!

Figure 105.1. Engine oil filter (LD465-1 and LD465-
1C multifuel engines)

56. Engine Oil Lines and Connections

a. Removal. Disconnect fittings from each end
of oil lines and remove oil lines (fig. 106).

b. Installation. Install oil lines in reverse order
of removal.

Figure 106. Engine oil lines and connections
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57. Engine Mounting Cushions

a. Removal. Refer to paragraph 47 for removal
of engine mounting cushions.

b. Installation. Refer to paragraph 47 for
installation of engine mounting cushions.

Section X. POWER PLANT REMOVAL AND INSTALLATION (MULTIFUEL)

58. Coordination With Direct Support
Maintenance Unit

Refer to paragraph 2 for information on
coordination with the direct support maintenance unit.

59. Removal

a. General and Preliminary Instructions. Refer to
paragraph 492 and b for general and preliminary
instructions.

b. Disconnect Points at Left Side of Engine (fig.
107).

(1) Remove locknuts and bolts and
disconnect rear engine mounts.

(2) Disconnect accelerator linkage (fig. 109).
Remove nut and lockwasher, disconnect
rack control link from fuel rack lever.

Note. On early production engines, also remove
bellcrank retaining spring. Remove screws and
lockwashers securing bellcrank mounting bracket to
engine, and remove bracket (fig. 108).

(3) Disconnect fuel return line from fuel
filter.

(4) Disconnect fuel shutoff control. Remove
cotter pin, castellated nut, washer and
screw. Disconnect fuel shutoff valve.

(5) Disconnect fuel inlet line from fuel
injector pump.

(6) Disconnect air compressor outlet line
from air compressor.

(7) Disconnect tachometer flexible shaft.
Refer to paragraph 134b for the removal
of the tachometer flexible shaft.

(8) Disconnect the engine ground strap.
Loosen the hex-head screw and slide the
strap from under the head. Retighten the
screw.

(9) Disconnect the generator-to-regulator
cable. Disconnect the
generator-to-regulator cable at the
generator. Tie or tape the end of the cable
to a portion of the engine to prevent
damage to the cable when the engine is
lifted out of the frame.

c. Disconnect Points af Front of Engine. Refer
to paragraph 49d for disconnecting procedure at front
of engine.

d. Disconnect Points at Right Side of Engine (fig.
110).
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Figuve 107, Disconnect points at left side of multifuel engine

(1) Remove air cleaner element and brack- (3) Disconnect exhaust pipe. Remove self-
et (par. 67).

locking nuts on bolts securing exhaust
pipe flange to exhaust: pipe bracket.
Separate flange from bracket and dis-
card gasket.

(2) Remove turbosupercharger inlet tube.
Loosen clamp and remove turbosuper-
charger inlet tube.

>

HAND THROTTLE

COMNIROL

Figuve 108, Acceleratoy linkage - early Figuve 109. Accelevator linkage - latev
A7 models

models
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Figuve 110. Disconnect points at vight side of multifuel engine

(4) Disconnect breather vent lines. Dis-

connect fuel tank vent line and master
cylinder vent line from crankcase
breather tube.

(5) Disconnect air governor-to-air com-

pressor line at air governor.

(8) Disconnect battery ground cable. Dis-

connect battery ground cable (fig. 153)
at battery. ?

Cautlion: Be sure that battery ground
cable is disconnected before discon-

necting any other electrical leads.

(7) Disconnect starter electrical leads.

Disconnect two electrical leads from
starter switch. Disconnect engine
ground strap from starter mounting
stud.

(8) Disconnect two electrical leads from

magnetic starter switch.

(9) Disconnect electrical lead at oil pres-

208

sure sending unit.

(10) Disconnect elecirical leads at tem-
perature sending unit and at manifold
heater ignition coil.

(11) Remove harness clamp. Remove nut
and lockwasher securing harness clamp
on water temperature sending unit
harness to intake manifold elbow. Re-
mcve harness clamp from stud and re-
install nut and lockwasher.

(12) Disconnect manifold heater fuel supply
and return lines.

e. Disconnect Points Inside of Cab. Refer to
paragraph 49 f for disconnecting procedures

inside of cab.

f. Digconnect Points Under Truck, Refer
to paragraph 49 g for disconnecting pro-
cedures under the truck.

g. Remove Power Plant. Refer to paragraph
49 h for lifting of the power plant from the
truck, except that lifting sling 4910-798-7584
should be used with the multifuel engine.

60. Installation

Refer to paragraph 50 for installation of the
power plant into the truck.



Section XI.

61. Description and Data

a. Description.

(1) General. The fuel and air intake sys-

(2)

tem is composed of the air cleaner,
carburetor, carburetor controls and
linkage, engine speed governor and
governor valve, exhaust manifold heat-
control valve and housing, fuel pump,
fuel tank, fuel line, and hand primer
pump, when present. M49, M49C, M50,
M60 and M108 trucks are equipped with
an engine auxiliary governor (fig. 111)
consisting of the governor-drive unit
and the governor slave unit. The drive
unit is driven by a flexible shaft from
an angle-drive adapter on the transfer
power takeoff. The slave unit is se-
cured to the throttle body that re-
places the carburetor-mounting
spacer.

Air cleaner. The oil-bath-type air
cleaner (fig. 112) is mounted on the
right side of the firewall in the engine

-—

SLAVE UNIT VENT HOSE

&

(3)

(4)

TM 9-2320-209-20
FUEL AND AIR INTAKE SYSTEM (GASOLINE)

compartment. All the air for combus-
tion passes through the air cleaner
before entering the carburetor. Air,
entering the cleaner through the side
opening, passes into the oil chamber
where most of the suspended dirt is
deposited in the oil cup at the bottom.
The air then passes through oil-satu-
rated mesh and through the carburetor-
intake hose to the carburetor. The
breather system lines (par. 62) are
connected to the air cleaner.

Carburetor. The double venturi, down-
draft carburetor with governor (fig.
113) is mounted on the exhaust mani-
fold heat-control valve housing. This
carburetor, with its governor control,
is designed to maintain proper fuel
mixture under all operating conditions.

Carburetor controls and linkage. The
carburetor controls consist of a choke
control, throttle control, accelerator
pedal, and linkage.

SLAVE UNIT WITH
THROTTLE BODY
; A7

CONTROL CABLE g

CARBURETOR

L W

WITH GOVERMOR |

" l i
EXHAUST MANIFOLD HEAT
CONTROL VALVE HOUSlNG‘;

e

Figure 111, Engine auxiiiary goveinor - installed
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Figure 112, Aiv cleanevr

(5) Engine-speed governor. The engine-

(6)
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speed governor is a mechanism to limit
the engine speed to a maximum speci-
fied limit. It consists of two units: a
diaphragm-operated carburetor gov-
ernor (fig. 114), mounted on the left
side of the carburetor; and the car-
buretor-governor valve, mounted on the
front of the timing-gear cover (fig. 115).
The valve, connected tothe carburetor-
throttle body by the valve-to-carbu-
retor line, and to the governor by the
valve-to-governor line, is driven by a
camshaft gear and regulates the at-
mospheric air from the carburetor
through the valve to the governor. Air
is balanced in the governor against
the manifold and carburetor suction to
operate the carburetor throttle valve.
Governed speed is set by adjusting the
tension on the governor valve weight
spring. The engine governor is sealed
to prevent unauthorized adjustment.

Exhaust manifold heat-control valve.
The exhaust manifold heat-control
valve housing (fig. 87) is mounted on

(7)

the exhaust manifold. The upper por-
tion of the valve housing provides
direct passage for the fuel mixture
from the carburetor tothe intake mani-
fold; the lower portion is open to ex-
haust gases in the exhaust manifold.
An adjustable heat control valve in the
housing permits setting of the valve
(par. 46) for preheating the fuel-air
mixture.

Fuel pump. The diaphragm-type fuel
pump Efig. 117), mounted on the left
side of the cylinder block, is mechani-
cally operated from the camshaft. The

pump is equipped with a hand-operated

priming lever which may be used to
pump the fuel intothe carburetor when-
ever the carburetor bowl is empty.

(8) Fuel tank. All model trucks except the
M47, M59, M342 and M275 have the fuel

tank (fig. 118) mounted below the right
front corner of the body. The tank is
supported by two brackets and secured
by two mounting straps. The fuel tank
on the M47, M59, M342 and M275



trucks is mounted on the left side of
the truck below the cab. Itis supported
by three brackets and secured by
three mounting straps. All tanks are
vented to the air cleaner.

(9) Fuel lines. The fuel lines extend from
the fuel tank to the fuel pump. The
fuel-tank line is copper tubing from
the tank to the fuel-line shutoff valve
(fig. 119); and flexible line, covered
with protective loom, from the valve
to the pump. The shutoff valve is used
to stop the fuel flow during mainte-
nance of the fuel pump.

(10) Hand primer pump. The primer pump,
when present, 1s a cylinder-and-piston
type. It is mounted on the instrument
panel and is manually operated. The
pump draws fuel through the line from
the fuel-line shutoff valve (fig. 119)
and injects fuel into the priming noz-
zles at each cylinder.

(11) Engine auxiliary governor (fig. 111).
The auxiliary governor, compdsed of
slave and drive units, controls the en-
gine speed during operating of the
truck-mounted equipment on M49,
M49C, M50, M60 and MI108 trucks.
The auxiliary governor operates from
an angle-drive adapter on the transfer
power takeoff through the flexible shaft
to the drive unit. The shaft rotation
causes the flyweights in the drive unit
to move against the spring tension,
causing the control cable to actuate
the control valve in the slave unit. The
control valve uses the engine manifold
vacuum to position the throttle valve
plates in the slave-unit throttle body,
regulating fuel mixture flow from the
carburetor to the engine intake mani-
fold. Governed speed is set by adjust-
ing the drive-unit spring tension (par.
249). The auxiliary governor is sealed
to prevent unauthorized adjustment.

b. Data,
Air cleaner:
MaKe ioi v one oo edn s e sha Donaldson
Model . ....... ceeesee....ON-EQ29
Carburetor with governor:
Make: ;o s e vale 2 e . ... Holley
147 a7 - L L 885FFG
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Numbers:
For vehicles without engine
auxiliary governor......... R60Z-1A

For vehicles with engine

auxiliary governor......... RT4Z-A
Engine speed governor valve:
Make ... .«s cwea .. B T ..... Holley
Moadel'z: 250 55 7 iem b HOL-T9R207A
Carburetor controls:
Make - wian oan 5 diEs S 6 Delco-Remy
Engine auxiliary governor angle
driver adapter:
Make o eon i v iwm on Stewart-Warner
Model . . . ... . v e e e e . . 640-AL
Engine auxiliary governor drive unit:
MAake ue siers soasaa siae e saeie Zenith
Model’s.o sioue sieime BiEE e 3w B-726-1
Engine auxiliary governor slave unit
with throttle body:
MAKE s oo vaiiie aeie wieta B eteve @ Zenith
Model . . . ... cee e e ... . A-212-194
Engine auxiliary governor flexible
shaft:
Make: oz aoam s awsE v Stewart-Warner
Model . .. ... wTon ety wads Bimnens o HOL2H
Fuel pump:
Make 5% o5 shies o s 5o s swis AC
Moaodel ... oo scezein wiee ....AC-1539542
Fuel tank:
Make. . . ...... Michiana Products Corp.
Models:
Right hand ....... «....MPC-D9633
Left hand ............ MPC-9530
Hand primer pump:
MAKe, s sv5 winzee wis «+ .. Dole Valve
Model................. DV-PR4786

62. Air Cieaner (Fig. 112)

a. Servicing. To renew oil bath, support the
o0il cup and loosen the thumbscrew on the cup
clamp to release the cup. Lower the cup to
clear the air cleaner, lift out, and empty.
Clean the cup with dry-cleaning solvent or
mineral spirits paint thinner and refill with
engine oil to the level indicated. Install the
cup and tighten the clamp.
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b. Removal.

(1)

(2)

3)

Support the oil cup and loosen the
thumbscrew on the cup clamp until the
cup can be removed from the cleaner.
Remove the cup.

Loosen the hose clamps and detach
the carburetor-intake hose, and com-
pressor-intake hose from the cleaner,
Disconnect the breather lines (fig.
112) from the cleaner.

Remove the screws from the mounting
bands, spread bands, and remove air
cleaner.

c¢. Installation.

(1)

(2)
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Place the air cleaner body in position
within the mounting bands and position
it so that the air intake portonthe side
faces outward at right angles to the
truck side. Install the band-clamping
screws and tighten.

Install the carburetor-intake hose on

the air cleaner top outlet, and tighten
the hose clamp.

-' A4~

PUMBTO |
CARBURETOR LINE

VALVE TO
CARBURETOR LINE

VE TO GOVEﬂNOR LINE [

iaﬁz:: :

B CHOKE LEVER BRACKET

CHOSE LEVER

(&)

(4)

Remove the fittings from the old air
cleaner and install in the same relative
position on the new cleaner. Connect
the breather lines (fig. 112). Connect
the compressor-intake hose, and tighten
the hose clamp.

Make sure the oil cup gasket is in good
condition and properly positioned. Fill
the air-cleaner cup with engine oil to
the level indicated. Position it under air
cleaner, and raise to contact with the
air cleaner body. Support the cup and
tighten the clamp.

63. Carburetor With Governor

a. Removal (Fig. 113).

(1)

(2)

Loosen the hose clamp holding the
carburetor-intake hose to the carbu-
retor, and remove the hose from the
carburetor.

Disconnect the throttle control rod fromi
the carburetor-throttle lever, and the
choke control (par. 65) from the car-
buretor.

CARBURETOR

—

ORD E21576 =
~

Figure 113. Cavburetor with govevnor disconnect points
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3)

(4)

buretor choke valve plate is wide open
with the control knob on the instrument
panel pushed in. To adjust, loosen the
clamping screw in the choke lever
(fig. 116). With the choke control knob
pushed in, tighten the clamp screw on
the control wire when the carburetor
choke plate is fully open.

Removal. Loosen the clamp screws in
the choke lever and the choke lever
bracket (fig. 113), and pull the control
free. Remove the nut on the reverse
side of the instrument panel, holding
the control to the panel, and pull the
choke control out through the panel.

Installation. Insert the choke control
through the instrument panel, and in-
stall the nut and lockwasher holding
the control to the panel. Position the
control so that the lettering on the
control knob is horizontal, and tighten
the nut. Pass the control through the
dash panel and secure to the choke
lever bracket and the choke lever (fig.
113). Check the choke control adjust-
ment ((1) above).

Repair. Straighten or replace any
broken or damaged parts, asnecessary.

b. Throttle Control.

(1)

(2)

Adjustment. The throttle control is in
proper adjustment if the throttle re-
turn spring returns the throttle lever
to idling position when the throttle
control knob on the instrument panel
is pushed in. To adjust control, loosen
the connector holding hand-throttle
control wire (fig. 79) to the throttle-
control rod. See that the throttle lever
(fig. 116) is in the idle position, and
tighten the locking connector against
the clip attached to the carburetor
link.

Removal. Remove the locking con-
nector holding the control to the car-
buretor control link. Loosenthe safety-
nut clamping control inthe special bolt,
and pull the control from the dash
panel. Remove the nut and lockwasher
holding the throttle knob to the instru-
ment panel, and pull the control out.

481-454 0 - 85 - 8

(3)
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Installation. Insert the control through

the instrument panel, and install the

(4)

lockwasher and nut holding the control
to the panel. Position the knob with the
lettering vertical, and tighten the con-
trol. Insert the free end of the control
in the special bolt in the dash panel,
and tighten the safety nut. Adjust the
locking connector ((1) above).

Repair. Weld, straighten, or replace
broken or damaged parts as required.

c. Accelerator Pedal and Linkage.

(1)

(2)

Adjustment. The accelerator linkage
is in proper adjustment if the throttle
return spring returns the throttle lever
(fig. 1186) to the idling position when no
foot pressure is on the accelerator
pedal. To adjust the linkage, adjust the
length of the throttle control rod (fig.
80) or the accelerator pedal-lever rod
by loosening the rod end joint jamnuts.
Shorten or lengthen the rods until the
throttle lever is in idling position.
Tighten the jamnuts securely.

Repair. Repair of the accelerator pedal

inkage consists of straightening, weld-
ing, or replacing the brokenor damaged
parts as necessary. It is not necessary
to remove the complete linkage to re-
pair or replace the part.

(3) Removal.

(a) Remove the cotter pin from the pin

holding the pedal to the pedal-bracket
on the cab floor, remove the pedal
rod from the pedal, and remove the
pedal.

(b) Remove the cotter pin holding the

(c)

pedal rod in the accelerator-pedal
lever and remove the rod.

Remove the safety nut holding the
accelerator-pedal lever rod (fig. 79)
to the pedal lever, and remove the
rod from the lever. Remove the cot-
ter pin holding the lever to the lever
bracket, and remove the lever and
plain washers.

{g) Disconnect the throttle return spring

from the cross-shaft bracket, Remove
the safety nut holding the pedal-lever
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rod to the cross-shaft left lever, and
remove the rod.

(e) Loosen the connector holding hand-
~ throttle control wire to the throttle-
control rod, and remove the wire.

(f) Remove the safety nuts holding the
" throttle- control rod (fig. 80) to the
throttle lever and the cross-shaft
right bracket, and remove the rod.

(g) Remove the safety nuts and screws

~ holding the cross-shaft brackets to
the firewall and remove the shaft
lever and brackets,

(4) Installation.

(a) Install the cross-shaft levers and the
~ ‘brackets on the firewall withtwo hex-
head screws and safety nuts.

(b) Install the throttle-control rod (fig.

" 80) on the throttle lever and cross-
shaft right lever with one-fourth-
inch safety nut for each end of rod.
Connect and adjust the throttle con-
trol rod (b (1) above).

(¢) Connect the pedal-lever rod to the

~ cross-shaft left bracket with one-
fourth-inch safety nut. Connect the
return spring to the cross-shaft
bracket,

(d) Install the accelerator-pedal lever

" in the lever bracket with two plain
washers and cotter pin. Connect the
accelerator-pedal rod (fig. 79) to the
lever with 1/4-inch safety nut.

(e) Connect the pedal rod to the pedal
~ lever with a cotter pin.

(f) Position the accelerator pedal on the

" pedal rod, and install the pedal in
the pedal bracket with the pedal pin
and cotter pin.

66. Fuel Pump

a. Removal (Fig. 117). Turn off the fuel-
line shutoff valve (par. 74). Disconnect the
fuel-pump flexible line, fuel-pump breather
line, when present, and the pump-to-carbu-
retor line at the fuel pump. Remove the pump
and discard the gasket.
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b. Installation (Fig. 117), Position the pump
on the mounting boss on the engine, using a
new gasket. Secure the pump with two 85,000~
psi yield strength capscrews and lockwashers.
Connect the flexible line, fuel-pump breather
line, and pump-to-carburetor line at the fuel
pump. Turn on the fuel-line shutoff valve.

67. Fuel Tank

Warning: Do not permit smoking, sparks
or open flame within 50 feet of vehicle duri
any operation involving open fuel tanks, fue
line removal, or fuel draining.

Note. Refer to TM 9-2320-209-10 for in-
structions on removal of fuel tank filler cap.

a. Removal (Fig. 118). Drain the fuel tank,
(Refer to TM 9-2320-209-10.) Loosen the nuts
at the bottom ends of the holding straps. Re-
move the screws and nuts at top ends of the
holding straps, and slide the tank out on the
fuel tank supports to clear the disconnect
points from the body. Disconnect the fuel-
gage cable, fuel tank line, and fuel-tank
breather line from the top of the tank. Remove
the tank. (Refer to TB ORD 524 for cleaning
and preserving of fuel tank(s).)

b. Installation (Fig. 118). Position the fuel
tank on the supports. Connect the fuel-gage
cable, fuel tank line, and fuel-tank breather
line to connections at the top of the fuel tank.
Place the holding straps in position and secure

PUMP TO CARBURETOR LINE

Figure 117. Fuel pump installed
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Figure 118. Fuel tank disconnect points.
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with 85,000-psi yield strength hex-head
screws and #g-inch safety nuts at top, one in
each strap. Tighten the safety nuts at the
bottom end of the holding straps.

“~ 68. Fuel Tank Lines and Fittings

a. Replacement.

(1) When replacing any lines, fittings, or
shutoff valve, coat all threaded elbow, tee, or
valve connections with liquid type gasket ce-
ment before installation. Tighten all connec-
tions. Secure all lines with clips provided.

(2) To replace the shutoff valve, first
drain the fuel tank (TM 9-2320-209-10). Dis-
connect the fuel tank line(fig. 118), fuel pump
flexible line, and primer pump line, where pre-

C 3, TM 9-2320-209-20

sent, from the valve. Remove the nut and
screw securing the valve to the bracket, and
remove the valve (fig. 119). Install the new
valve on the bracket with hex-head screw and
safety nut. Connect the fuel tank line, fuel
pump flexible line, and primer pump line to
the valve. Fill the fuel tank (TM 9-2320-209-
10).

b. Repair. Repair damaged ends by cutting
off damaged portion and reflaring, if length
of line permits. Otherwise, replace complete
line. Do not attempt to repair flattened or punc-

tured lines.

PRIMER PUMP LINE

" FUEL PUMP FLEXIBLE LINE
3 NGRR

i
\( | r p > ’pr"
“ 0

\FUEL TANK LINE ,té'

Figure 119. Fuel line shutoff valve.

Section XIl. FUEL AND AIR INTAKE SYSTEM (MULTIFUEL)

69. Description and Data

a. Description. This section contains the
description of the engine fuel and air intake
systems, also the procedures for removal and,
where applicable, the procedures for servic-
ing the engine fuel-intake heater, fuel and
oil filters, fuel and oil (external) lines and
fittings, fuel shutoff valve and control cable.
The engine fuel system has an electrically
driven fuel pump in the fuel tank, which
pumps fuel to the primary fuel filter located

on' the right frame rail of the vehicle. The
fuel supply pump of the injection pump :s-
sembly pumps fuel from the primary fuel
filter through the secondary and final fuel
filters to the distributor-type injector pump
which supplies fuel to the cylinders at high
pressure. The air intake system includes an
intake manifold heater which heats the in-
ducted air during cold-weather starting and
warmup operations of the engine.- The fuel
for the manifold heater is taken directly from
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the vehicle fuel tank. The system is energized
by operating a momentary on-off toggle switch
on the vehicle instrument panel. An electrical
rotary pump delivers the fuel from the heater
fuel filter through the mozzle supply solenoid
valve to the nozzle in the heater body and fuel
is sprayed into the intake manifold. At the same
time, the heater ignition coil and spark plug
are energized and a flame is started in the
manifold. The quantity of fuel sprayed into
the manifold is controlled by the return flow
nozzle which ensures an optimum fuel-air mix-
ture in the manifold.

b. Data.
Fuel System:
Type of system American Bosch PSB

fuel injection system

Model PSB6ABSGH-5280B
Fuel:

Type of fuel specification
Compression-ignition MIL-F-4512A
Diesel VVF-800

(DF-A arctic)

(DF-1 winter)

(DG-2 regular)
Gasoline (military grade) MIL-G-3056A
JP-4 MIL-J-5624D

70. Air Cleaner

a. Removal.

(1) Remove rain sheild hood. Refer to
TM 9-2320-209-10.

(2) Loosen the screw on the clamp se-
curing the air intake flexible tube to the air
cleaner (fig. 120).

(3) Remove the four nuts, washers, and
screws securing the air cleaner to the firewall.

b. Service. Wash with detergent in cool to
lukewarm water. Do not use gasoline or other
solvents. Soak element five to ten minutes,
then "slosh” in solution. Rinse with clean water,
shake water from element, and let dry. After
washing carefully inspect for evidence of
holes, tears, or seal damage. If element is ser-
viceable, return to stock.

¢. Repair. Repair the air cleaner by replac-
ing damaged or unserviceable components.

d. Installation. Install the air cleaner and

components, using the reverse procedure of re-
moval.
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Figure 120. Air cleaner.

71. Accelerator Controls and Linkage

a. Removal.

(1) Disconnect the throttle control wire
from the fuel supply unit (fig. 121).

Note. Newer vehicles do not have a bellerank.
Omit (2) and (3) below.

(2) Remove the screw securing the rack
control link to fuel rack lever and disconnect
bellerank-retaining spring.

(3) Remove the nut and screw securing
the bellerank to linkage mount.

(4) Remove cotter pin from accelerator
pedal lever and remove pedal from pedal lever.

(5) Remove nuts and screws securing the
linkage mount to the floorboard and remove the
accelerator linkage.

Figure 121. Accelerator linkage adjustment.



b. Installation. Install items in reverse order
of removal.

¢. Accelerator Linkage Adjustment. Discon-

nect the rack control link from the fuel rack

l lever (fig. 121), hold the accelerator pedal
down on the stop. With the fuel rack lever com-
pletely forward, adjust the rack control linkage
to hold the fuel rack in the forward or full
open position.

d. Fuel Shutoff Valve Adjustment. Push en-
gine stop knob (fig. 168) completely forward
on the instrument panel. Loosen the locking
screw on the fuel shutoff control wire (fig.
123) and adjust the wire so that the fuel shut-
off valve is fully open (full “IN” position).
Tighten the locking screw.

72. Engine Manifold Heater Replacement
a. Removal.
(1) Disconnect ignition lead from spark
plug and remove spark plug and gasket. Dis-
I card gasket (fig. 122).

(2) Disconnect fuel supply and fuel return
lines from heater nozzle and remove heater
nozzle.

(3) Disconnect power supply lead and
ignition lead from ignition unit.

(4) Remove nuts and lockwashers secur-
ing ignition unit to ignition unit bracket and
remove ignition unit.

M‘;‘ POWER sﬁEPLYl
W ¢ ———a=—ALEAD 4
S — = . = 1.\ ___.

B=Z ORD E21584 Lt
?’-ORD,E == FUEL FILTER S

‘ Figure 122, Engine manifold heater replacement.
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(5) Disconnect fuel supply lines and elec-
trical lead from fuel supply pump.

(6) Remove nuts, lockwashers, and bolts
securing supply pump to bracket and remove
supply pump.

(7) Disconnect heater fuel filter inlet and
outlet lines. Remove screws and lockwashers
securing filter to bracket and remove ground
wire and fuel filter.

(8) Disconnect electrical lead and fuel
supply valve inlet and outlet lines from the
heater fuel supply valve.

(9) Remove three capscrews and lock-
washers securing the manifold heater fuel pump
filter bracket to the crankcase. Remove the
bracket with the solenoid valves attached.

(10) Remove two machine screws and
lockwashers securing each fuel solenoid valve
to the manifold heater fuel filter bracket.

(11) Remove fuel solenoids.
b. Imstallation. Install engine manifold
heater in reverse order of removal.

73. Manifold Heater Fuel Lines

a. Removal. Disconnect the fuel line fittings
at both ends of the line. Tag each line, if
necessary, to aid in correct replacement.

b. Installation. Coat the threaded portion of
each fitting with liquid-type gasket cement
before assembly. Install fuel lines in the re-
verse order of removal. Do not overtighten
fittings.

74. Engine Fuel Lines and Connections (Low
Pressure)

a. Remowval. Disconnect the low pressure fuel
line fittings at both ends and remove the fuel
lines (fig. 123).

b. Installation. Install the low pressure fuel
lines and fittings in reverse order of removal,
Coat all threaded connections with liquid-type
gasket cement before assembly.
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Figure 123. Engine low pressure fuel lines and fittings.

75. Engine Fuel Lines and Connections (High
Pressure)

Warning : The penetrating power of atomized
fuel under pressure is sufficient to puncture the

skin and may cause blood poisoning. Use caution
when working on or near high pressure fuel
lines.

a. Removal.

(1) Slip the six dust caps from the fuel
injection tube nuts at the fuel injection pump
distributor head (fig. 124).

(2) Disconnect cylinders Nos. 1, 2 and
3 fuel injection tube assemblies from the fuel
injection pump distributor head.

(3) Remove two self-locking nuts, flat
washers, and capscrews securing the outer
clamps to the inner clamps and remove the
clamps.

(4) Disconnect the cylinders Nos. 4, 5,
and 6 fuel injection tube assemblies from the
fuel injection pump assembly.

(5) Plug the fuel injection tube openings
in the injection pump distributor head to pre-
vent entry of dirt.

(6) Disconnect fuel injection tubes from
fuel injector nozzle holders and remove tubes.

.\ CYLINDER NO. 1,

=1 2 AND 3 FUEL
INJECTION TUBE ASSY

CYLINDER NO. 4 FUEL
INJECTION TUBE A55Y

\

CYLINDER NO. 5 FUEL
INJECTION TUBE ASSY -

o

- = -

=

UM CYLINDER NO. 6 FUEL

FUEL INJECTION PR R~ Lo

PUMP ASSY

, e
.:

e NI

JORD £21586

|

Figure 124. Disconnecting or connecting fucl lines from injection pump assembly and
fuel filter assembly.
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Figure 125. Fuel injection tube and injection pump ports identification.

b. Installation.

Note. The

fuel injection pump assembly fuel

discharge sequence is counterclockwise around the
distributor head in the following order: cylinders Nos.

105,862
location.

)

(2)

3

(4)

&)

and 4. Refer to figure 125 for correct

Connect the fuel injection tube to the
fuel injector nozzle holder in cylinder
No. 1. Remove the dust cover from the
No. 1 port opening in the pump
distributor head and connect the tube
(fig. 124).

Repeat the procedure in (1) above, for
the fuel injection tubes in cylinders and
ports Nos. 2 and 3 (fig. 124).

Install two fuel injection tube clamps
and secure in position with capscrews,
flatwashers, and self- locking nuts. Slide
the dust caps over the tube nuts and
injection pump ports.

Repeat the procedure in (1) above, for
the fuel injection tubes in cylinders and
ports Nos. 4, 5 and 6.

Install two capscrews, plain washers,
and self-locking nuts to secure the fuel
injection tube inner and outer clamps
together.

(6) Move the fuel injection tube dust caps
down over the tube nuts and fuel
injection pump ports.

75.1. Fuel Tank Assembly Replacement.

Warning: Do not permit smoking, sparks, or
open flame within 50 feet of vehicle during
operation involving open fuel tanks, fuel line
removal, or draining fuel from tank.

a. Remouval.

(1) Drain fuel tank in accordance with T™
9-2320-209-10.

Disconnect all fuel lines and electrical
cable connectors from fuel tank and
pump (fig. 126).

(2

Loosen nut at bottom end of each tank
strap (fig. 118). Remove screw and nut
at top end of each strap and lower
straps. Remove tank.

3

Note. To facilitate the removal of fuel tank
on M275A1 and A2 trucks, the left side of
cab must be raised as described in (4) below.

(4) Loosen the two cab rear mounting
screws as far as possible without
removing nuts. Loosen left front cab
mounting screw. Loosen  steering
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Figure 126. Fuel tank fuel pump installed.

column clamp inside of cab. Using pry
bar, raise left side of cab sufficiently to
facrhtate the withdrawal of tank from
under cab. Place blocks between cab
back panel and frame rail, and cab front
sill and frame rail to support cab in
raised position.

b. Installation. Install fuel tank assembly in
reverse order of removal. Tighten tanks straps securely
and replenish fuel in tank. After installing tank on
M275A1 and A2 trucks, tighten left front cab
mounting screw securely. Tighten two cab rear
mounting screws until springs have compressed length
of 1-25/32 inches. Tighten steering column clamp.

76. Fuel Tank Fuel

Pump Assembly
Replacement (Fig. 126).

Note. Before replacing the fuel pump assembly on the
M109A3, M275A1 and A2 trucks, the fuel tank must be
removed. Refer to paragraph 75.1 for fuel tank removal

and installation instructions.
a. Removal.

(1) Disconnect cable connector, main fuel
supply and air vent lines, and heater fuel
line, if present, from pump.

(2) Remove ten (10) mounting screws and
lockwashers. Lift fuel pump assembly
from the fuel tank and discard pump
mounting gasket.

b. Installation.

Warning: Great care must be taken
during the reinstallation of the pump
into the fuel tank to assure the shielded
metal electrical covering is not scraped
against the sharp edges of the tank

opening causing a fraying or damaged
condition which might later result in an
electrical wire failure.

Note. Before installing a new pump assembly, check
pump  depth (fig. 126.1) for particular truck
appliration. The pump depth for the M275A1 and A2
trucks is 14-3/16 inches, and 15-3/16 inches for all
other M44A1 and A2 series trucks. If required, adjust
pump depth (1) below.

(1) Remove the screw, lockwasher, and nut
attaching pump to each adjusting
bracket (fig. 126.1), and adjust pump to
proper depth for particular truck
application. Reinstall pump mounting
screws, lockwashers, and nuts after
adjustment is complete.

(2) When installing pump assembly
(10947358-3), remove the existing vent
line elbow from this pump and replace
with vent elbow from pump being
replaced.

(3) Install fuel pump assembly in reverse

order of removal, after installing new
pump mounting gasket.

VENT LINE ELBOW

ADJUSTING
BRACKETS

PUMP
DEPTH

SCREW
LOCKWASHER
NUT

AT 30712

Figure 126.1. Fuel tank fuel pump depth adjustment.



76.1. Fuel Tank Fuel Pump Fuse Replacement
(Fig. 126.2).

a. Description. A 2-ampere-automotive-type
fuse is used to protect the fuel pump from short
circuits. The fuse and fuse holder are encased in the
fuel pump terminal cover mounted to the fuel pump
mounting plate.

AT 307137

Figure 126.2. Fuel tank fuel pump fuse.
b. Removal.

(1) Disconnect electrical connector from
fuel pump.

(2) Straighten seal retainer tab and remove
seal. Discard seal.

(3) Remove three nuts and lockwashers
securing terminal cover to pump
mounting plate.

(4) Lift terminal cover from mounting
studs. Disconnect pump wire from fuse
block and remove and discard cover
gasket.

(5) Remove fuse from fuse holder.

¢.  Installation. Install fuse and terminal cover in
reverse order of removal, being certain to install a new
cover gasket and seal. After installing new cover gasket,
attach pump wire to fuse block.

77. Engine Fuel Filters
a. Inspection.
(1) Open drain valves on all fuel filter (fig.

127) and drain fuel into an approved
container.

C4,TM 9-2320-209-20

RETAINING
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Figure 128. Engine fuel filter element replacement.

Note. The primary fuel filter is mounted to the
frame located under engine generator.

(2) Do not drain filters completely. Drain
sufficient quantities to remove water
and impurities only. If large quantities
of water or impurities are found in the
fuel filters, remove the filter elements
and replace with a new filter element
and gasket.

b.  Filter Element Replacement.
Note. Primary, secondary and final fuel filter

element replacement procedures are similar. Use the
following procedure.
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Open drain valves on primary,
secondary, and final filters, and drain
fuel into an approved container.

Remove the filter retaining screws and
washers and remove the filter housings.
Discard gaskets.

Remove and discard the fuel filter
elements and gaskets from the housings.

Clean all three housings in dry cleaning
fluid or mineral spirits paint thinner.
Keep items covered unul ready for
installation to prevent contamination
from dust and dirt.

(%)

(6)

Install new fuel filter elements and
gaskets, in reverse order.

Close drain cocks and purge traned air
from low pressure system as follows:
Turn accessory switch “on”. Open two
bleeder valves on top of secondary and
final filter head. Allow in-tank fuel
pump to fill the three filter housings.
Open and close bleeder valves until air
bubbles disappear. Close valves and
tighten. Start engine and check for
leaks. With engine running, recheck for
air bubbles at bleeder valves.
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Section XIll. EXHAUST SYSTEM (GASOLINE)

78. Description

The exhaust system consists of four sec-
tions; the front exhaust pipe, rear exhaust
pipe, muffler, and tailpipe. The front exhaust
pipe is joined to the exhaust manifold by a
flange joint, fitted with a gasket, and se-
cured with three bolts and nuts. The front ex-
haust pipe is secured to the frame side mem-
ber by means of the rear exhaust pipe bracket
on all models except M47, M59, M60, M108,
and M342. The rear exhaust pipe is joined to
the front exhaust pipe by the exhaust pipe
flange and the exhaust pipe gasket. One U-
bolt-type muffler-to-exhaust pipe clamp se-
cures the rear pipe to the muffler. The muf-
fler is secured to the muffler support by the
muffler-to-support clamp. The tailpipe is
secured to the muffler by one U-bolt-type
muffler-to-tailpipe clamp and is secured to
the frame side member by means of a tail-
pipe bracket. Mufflers on fuel and tractor
trucks are of flame- or spark-arresting-
type and have drain plugs (fig. 294) in place
of drain holes. The M50 truck is equipped
with exhaust bypass and bypass fording valves
(figs. 129 and 130) for controlling the exhaust
heating of the water tank.

79. Exhaust Pipes

a. Removal. Remove three nuts and screws
at flanges between the front exhaust pipe and
the exhaust manifold (fig. 131), and separate
the pipe from the manifold. Discard the gasket.
Loosen three nuts and screws holding the
rear exhaust pipe flange to the front exhaust
pipe flange. Turn the rear flange to free the
front pipe and discard the gasket. Loosen the
U-bolt on the muffler-to-exhaust pipe clamp
(fig. 294) securing the rear pipe to the muf-
fler. Remove the screw and nut holding the
rear pipe in the rear exhaust pipe bracket,
and remove the rear pipe. Remove the flange
from the rear pipe only if necessary.

b. Installation (Fig. 131). Install the flange
(if removed) on the rear pipe. Position the
rear pipe in the pipe bracket and front end of
the muffler. Install the hex-head capscrew
and safety nut in the bracket, but donot tighten.
Position the U-Bolt clamp securing the pipe
to the muffler, but do not tighten the nuts.
Connect the front pipe to the exhaust mani-
fold, using a new exhaust pipe gasket and the
three hex-head split lockwasher screws and

safety nuts, but do not tighten the nuts. In-
stall a new gasket between flanges of the front
and rear pipes, bring the flanges together,
and turn the rear flange to engage the three
screws in the front flange. Tighten the nuts
securing the front pipe to the exhaust mani-
fold, front pipe to rear pipe, rear pipe to
muffler, and rear pipe to the rear exhaust
pipe bracket in the order named.

80. Muffler

a. Removal. Remove tailpipe (par. 79).
Loosen U-bolt clamp securing the muffler to
rear exhaust pipe. Remove two nuts and
screws from the muffler-to-support clamp
holding the muffler, and pull the muffler from
the exhaust pipe. Remove muffler from clamp.

Note. When removing old muffler 7521752
it is necessary to install a new muifler
8345253 and replace the front and rear air

BYPASS FORDING VALVE PIPE B

Figuve 129, M50 bypass valve
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Figure 130. M50 exhaust bypass fovding valve

reservoir supports with support 8332528 and
spacer B8345250. These .added parts are to

provide added clearance between the muffler
and drive shaft.

b. Installation. Install muffler (fig. 294) in
the muffler-to-support clamp with muffler end
opening over the rear exhaust pipe. Secure
muffler in the clamp with two hex-head screws
and safety nuts. Secure the rear exhaust
pipe to the muffler by tightening the U-bolt
clamp. Install tailpipe (par. 79).

Figuve 131. Exhaust pipe disconnect points

Section XIV. EXHAUST SYSTEM (MULTIFUEL)

81. Description

The engine exhaust gases drive the engine
air turbosupercharger which is lubricated by
the engine oil system. External oil lines are
provided to supply and drain the necessary
lubricating oil. The exhaust gases from the
turbosupercharger are channeled through an
exhaust pipe that extends along the right frame
channel of the vehicle to the rear of the
front tandem axle wheel where it is expelled
to the atmosphere.

82. Exhaust Pipe

a. Removal. Remove air cleaner (par. 70).

(1) Remove three safety nuts, lock-
washers and screws securing: the ex-
haust pipe to the bracket on the engine.
Discard the gasket between the exhaust
pipe and the exhaust flange and bellows
(fig. 132).
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(2) Remove safety nuts, screws and bracket

securing exhaust pipe to exhaust on
battery box support bracket.

(3) Remove safety nuts, screw and brack-

et securing exhaust pipe to bracket on
the frame and remove exhaust pipe.

Section XV.

83. Description and Data

a. Description.

(1)

(3)

(4)

General. The sealed-type cooling sys-
tem consists of the radiator, fan,
drive belts, thermostat, water pump,
temperature gage, pressure-type filler
cap, thermostat bypass line, hose lines,
and fittings connecting the radiator to
the engine and water pump. Water is
drawn from the bottom of the radiator
by action of the water pump; it is
circulated through the engine, and re-
turned to the radiator through upper
connections. Air is drawn through the
radiator core by the fan and by motion
of the truck, and cools the water to
maintain correct engine operating tem-
perature.

Radiator. The radiator (fig. 133) con-
sists of a fin-and-tube core, upper and
lower tanks, draincock, coolant level
cock, pressure-type filler cap, and
overflow tube. The radiator is mounted
in a vertical position at the front of
the engine, and may be replaced while
the engine is in the truck. Later pro-
duction vehicles are not equipped with
the radiator upper shield.

Fan and drive belts. The five-blade
fan is mounted on the fan-and-water-
pump pulley hub, and is driven by two
V-belts from the crankshaft pulley.
The same belts also drive the water
pump and generator. Onolder vehicles,
the fan has been modified or changed
to a later type to eliminate possible
interference between the fan blades
and radiator core.

Water pump. the centrifugal-type
water pump ::]fig. 137) is mounted at the

front of the engine, and forces coolant

TM 9-2320-209-20

b. Installation. Install the exhaust pipe in
reverse order of removal,

COOLING SYSTEM

WATER INLET

STAY ROD BRACKET  FILLER CAP

/ LOWER

MOUNTING 5TUD

TANE

Figure 133. Radiatoy - vear view

through the water passages in the en-
gine, radiator, and connections.

Thermostat. The bellows-type ther-
mostat (fig. 136) is mounted in the end
of the water manifold, contains a re-
striction valve, sensitive to tempera-
ture, which opens gradually as the en-
gine temperature increases. The valve
in the thermostat starts to open at ap-
proximately 160° F.; the valve remains
closed, eliminating the flow of coolant
through the radiator. The bypass line
around the thermostat permits a small
circulation of coolant through the en-
gine water passages until normal oper-
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ating temperature is reached and the
thermostat opens to permit full circula-
tion of coolant.

b. Data.
Cooling system capacity:
CREOENG: . i visimie stisie ohuiie o mwe . HOIGE
Lo TDVRA TS Dot ) o S I PP R
Thermostat:
Starts $0 0pEN v . vle sl o s 1600 F
Fully opened . .............. 18°F
MaKe 5n i os e seh Harrison Radiator
Model . . i o sivnie oo awws HR=-3125363
Water pump:
PERICE o ciories i el it om s Reo Motors, Inc.
Madelia ey s Dl RC-1016A7
Radiator:
i e e e IR Modine Mfg Co.
Model:
CHABOIING von v srs v s MO-AD-ADS109
Multifuel ............. SPR9260-8

Fan and water pump drive belt
(set of two matched belts):

Make ...... «+..... ReoMotors, Inc.
Model Srli 2 wn o o ++.... RC-1030A7
YR e e S o0 B . ... notched Vv

Radiator filler cap:
Opening pressure. . ... .. 6-1/2to 8 psi
Opening vacuum . . . ....... 0to 1/4 psi

84. Servicing of Cooling System

a. General. Responsibility of maintaining
coolant level and installation of season anti-
freeze solutions is assigned to the operator
of the vehicle. When the condition of the cool-
ing system indicates that flushing or clean-
ing is necessary, or leakage is indicated,
responsibility is assigned to the organiza-
tional maintenance for these operations.

b. Flushing and Cleaning. Refer to TM 9-
2320-209-10 for the draining and filling pro-
cedure and the location of the draincocks.
Refer to TB ORD 1028 for the correct pro-
cedure to flush and clean the cooling system,

c¢. Sealing Minor Leaks. Leaks should be
investigated and components tightened, re-
paired or replaced as required.
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85. Radlator and Hoses
a. Removal.

(1)

(2)

Tilt brush guard. Loosen two safety
nuts on screws securing the brush
guard braces (fig. 134), one at each
guard inner vertical bar, and remove
the braces from the guard. Tilt the
guard forward.

Note. On trucks with front winch,
complete removal of brush guard may
be necessary. Refer to paragraph 49d.

Remove radiator. Drain the cooling
system. Loosen the clamps on the
radiator inlet and outlet hose at the
radiator (fig. 80) and pull both hoses
free. Loosen the nut on the radiator
stay rod at radiator end of the rod,
and remove the rod from the radiator,
one on each side. Remove two nuts,
washers, and springs from the engine
front mounting support (fig. 135). Lift
off the radiator and remove the mount-
ing shims.

b. Installation.

(1) Install radiator.

Position the two
mounting shims on the engine f{ront
mounting support. Place the radiator
on the support with mounting studs
(fig. 135) through the holes in the
shims and support. Install the mount-
ing spring, plain washer, and safety
nut on each stud. Tighten the nuts
evenly and securely, but do not tighten
enough to completely compress the
springs. Connect the two bond straps
at the bottom of the radiator, one on
each side with the external-teeth lock-

NUTS AND
_ SCREWS (2) ')

T BRUSH GUARD

Figuve 134, Brush guavd - installed



Figure 135. Radiatov mounting studs

(2)

washer hex-head screw and the safety
nut for each strap. Connect the radi-
ator stay rod to the bracket on top of
the radiator, positioning the washer on
the rod forward of the bracket and the
stay rod clip behind and under the
bracket and tighten the safety nut to
secure the rod in place. Connect the
inlet and outlet hose at the radiator,
and tighten the hose clamps securely.
Fill the cooling system.

Position brush guard. Place the brush
guard (fig. 135) in vertical position
and engage the guard braces over the
screws, one on each guard vertical
inner bar, and tighten the nuts on the
screws, On trucks with front winch,
install the brush guard (if removed
in a above) in the reverse order of
removal,

RADIATOR §

INLET HOSE | 8

,’F

Figuve 136, Removing theymostat
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86. Thermostat (Fig. 136)

a. Removal. Remove the radiator cap and
open the radiator draincock at bottom of radi-
ator and drain enough coolant to lower level
below the thermostat. Loosen both clamps on
the radiator inlet hose and remove the hose.
Remove the four screws and lockwashers
holding the thermostat housing to the water
manifold. Remove the housing and discard
the gasket. Pull the thermostat out of the
end of the water manifold.

b. Installation. Place the thermostatinposi-
tion in the end of the water manifold. Position
the thermostat housing with the new gasket on
the water manifold, and install four external-
teeth lockwasher screws. Install the radiator
inlet hose and tighten the clamps. Fill the
radiator. Install the radiator cap.

87. Water Manifold (Fig. 137)

a. Removal. Remove six screws and lock-
washers holding water manifold to the engine,
Discard the three gaskets.

b. Installation, Install the three gaskets and
secure water manifold to the engine with six
lockwashers and screws.

88. Fan Belts
a. Drive Belts (Fig. 138).

(1) Adjustment. Loosen the two safety
nuts securing the generator to the
mounting bracket. Loosen the screw
holding the generator to the adjusting
arm and move the generator toward or
away from the engine, as necessary,
to obtain the correct belt tension. A
light thumb pressure on the belts at

Figure 137. Water manifold disconnect poinis
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SRORIVE BELT |

»

Figuve 138, Genevatoy, fan and watey pump
drive belt adjusiment

a point midway between the generator
and crankshaft pulleys should cause a
one-half-inch deflection. Tighten the
screw holding the generator to the
adjusting arm and tighten the two
safety nuts securing the generator to
the mounting bracket.

(2) Removal. Loosen the two safety nuts
securing the generator to the mount-
ing bracket. Loosen the screw holding
the generator to the adjusting arm, and
move the generator toward the engine
as far as it will go. Remove the com-
pressor drive belt (par. 218). Remove
the fan and water pump drive belts
from the generator, water pump and
crankshaft pulleys and lift the belts
over the fan.

b. Installation. Work the fan and water pump
drive belts over the fan, and crankshaft, water
pump, and generator pulleys. Install the com-
pressor drive belt. Adjust the belts and tighten
the generator ((1) above).

89. Fan

a. Removal. Remove the six screws and
washers holding the fan to the water pump
drive pulley hub, remove the fan, and the fan-
to-pulley adapter.

b. Installation. Position the fan-to-pulley
adapter on the fan and water pumpdrive pulley
hub. Place the fan on the adapter with the
straightedge of blades toward the engine, and
install six hex-head screws and lockwashers
to secure the fan.
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90. Water Lines and Fittings

a. General. The hose connections are pro-
vided at the radiator inlet and outlet. The
thermostat bypass line extends from the water
pump to the water manifold. There are two
compressor water lines (on engines equipped
with water-cooled compressors), one from
the water pump to the air compressor and
the other from the air compressor to the cyl-
inder block.

b. Repair and Replacement. Repair of the
cooling system hose and [ittings consists of
replacement of damaged or defective parts.
The cooling system must be drained before
the hose or water lines are replaced. When
replacing the hose, make sure the clamps are
tightened securely. Drain the air compressor
cylinder head (if water-cooled) before replac-
ing the air compressor water lines. When re-
placing the lines or fittings, coat all threaded
connections with liquid-type gasket cement
before irstallation. Be certain all connections
are tight.

91. Water Pump

a. Removal. Remove the fan, fan-to-pulley
adapter, and the drive belts (par. 88). Discon-
nect the thermostat bypass line and air com-
pressor water inlet line, where present, from
the top of the water pump housing, and pull
clear. Remove the nut and washer securing
the fan and water pump pulley on the water
pump shaft, and remove the pulley with the
water pump pulley and fan hub puller 5120-
708-3210 (fig. 139). Remove the key from the
shaft and pull off the two bearing retainers.
Disconnect the radiator outlet hose at the

, W

Figuve 139, Removing fan and watey pump
with puller



water pump. Remove the five screws and
lockwashers securing the water pump to the
cylinder block. Remove the pump and genera-
tor adjusting arm. Discard the gasket. Re-
move the inlet and bypass line fittings from
the pump.

b. Installation. Install the 1/2-inch and 3/8-
inch tube connectors in the tapped ports in the
pump housing. Place the water pump in posi-
tion on the cylinder block with a new gasket.
Be sure the pump is in the correct position
to aline with the radiator outlet hose, Secure
the pump to the cylinder block (fig. 137) with
two hex-head screws and external-teeth lock-
washers 1in the bossed holes near the pump

Section XVI.
92. Description and Data
a. Description.

(1) General. The ignition system (fig. 140)
produces and delivers high voltage
surges to spark plugs at timed in-
tervals. The system consists of the
ignition coil, the distributor, spark
plugs, and connecting cables.

(2) Distributor with coil. The distributor

with a built-1n ignition coil is a device
to convert low voltage to high voltage
by interrupting the currentflow through

TM 9-2320-209-20

inlet port, and three hex-head screws and
external-teeth lockwashers in the low holes.
Use one screw to hold the generator adjust-
ing arm to the pump housing. Install twobear-
ing retainers, concave sides facing eachother,
on the pump shaft. Install the woodruff key
in the pump shaft and slide the pulley onto
shaft over key. Secure the pulley on the shaft
with the washer and safety nut. Connect the
radiator outlet hose to the pump. Connect the
thermostat bypass line to the tube connector,
and the air compressor water inlet line to
the 1/2-inch tube connector on top of the
water pump housing. Install the fan-to-pulley
adapter, fan, and drive belts (par 88).

IGNITION SYSTEM (GASOLINE)

the self-contained ignition coil at timed
intervals and so delivering the result-
ing high voltage surges to the spark
plugs in correct firing sequence. Pro-
vision also 1s made to automatically
advance or retard the timing relation
to piston position, as necessary, for
efficient operation of engine. Later
production distributors have an access
screw in the distributor cover. Re-
moval of this screw permits the in-
stallation of a primary circuit adapter
in the screw hole. A tachometer clamp
is attached to the adapter. A new-type
distributor cover must be temporarily

Figuve 140. Ignition system
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installed on older distributors, during
use of the tachometer.

(3) Spark plugs. A spark plug consists of
a central electrode insulated from a
metal shell threaded to fit into anopen-
ing in the combustion chamber. The
center electrode extends into com-
bustion chamber where it is separated
by a small gap from the ground elec-
trode integral with the shell. High
voltage surges jump the gap betweenthe
center and the ground electrodes and
produce ignition sparks for firing of
gas mixture in the cylinder.

o

. Data.

Distributor with coil:

MaKe & ocs vmie s sisio s oo s o Deleo-Remy
MogEL. e s s aee e e, Se1411056
Rotation as viewed from top . . .clockwise
Breaker point pressure. .. .. .. 17-21 oz
Breaker point opening ....... 0.022 in.
i e b e S R e v e Ot
Ignition timing at 400 rpm or

below (before top dead center) ... 4 deg
Ignition coildraw .......... . 2-3 amp
Breaker plate capacitor .. .0.18-0.23 mid

Spark plug:
(07 v gy s e s O e 0.030 in.

93. Distributor with Coil

a. Removal. Disconnect ignition-switch-to-
ignition-coil cable (fig. 140) and spark-plug
cables (par. 99) from the distributor. Discon-
nect the distributor inlet and outlet breather
lines (fig. 140) from fittings in sides of the
distributor. Remove the screws and lock-
washers from the mounting clamps holding the
distributor to the cylinder block, remove the
clamps, and lift out the distributor with coil.

b. Installation. With the ignition switch in
the OFF position, turn the engine over by
small increments with starter until the 4-
degree timing mark stops in line with the
timing pointer (fig. 141). Remove the distribu-
tor cover and the rotor. Install the distributor
in position in the side of the cylinder block
while turning the distributor cam to engage the
distributor drive coupling with the coupling
on the oil pump shaft in the block. Install the
two distributor mounting clamps with two
external-teeth lockwasher hex-head .screws,
but do not tighten the screws. Place a straight-
edge across flat on the side of the cam and
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CRANKSHAFT —L
VIBRATION DAMPER ﬁ

Figure 141, Timing pointey and mavrks

rotate the distributor housing (fig. 140) until
the edge of the straightedge is between the
indicating mark scribed on the rim of the
housing. Tighten the screws on the distributor
mounting clamps to secure the distributor in
position. Check to see that the breaker points
are just at the opening point. Connect the
ignition-switch-to-ignition coil cable and the
spark-plug cables (par. 99) to the distributor,

Note. Precise timing of the distributor is
necessary after this operation. Refer to para-
graph 100 for the correct procedure.

94. Distributor Cover, Cap and Rotor

a. Removal. Disconnect spark-plug cables
(par. 99) from distributor. Remove the eight
screws securing the cover to the distributor,
and remove the cover. Discard the cover
gasket. Remove the five screws securing the
cap in the distributor cover and remove the
cap. Lift rotor off cam.

b. Installation. Install the distributor cover,
cap and rotor in reverse order of removal.

95. Breaker Pcints

a. Cleaning. Remove the distributor cover
and rotor. C?ean breaker points onthe breaker
lever (fig. 142) and the stationary contact
bracket, using a contact-point dresser. If
points are badly pitted or burned, replace
points (b below).

b. Removal. Remove distributor cover and
rofor. Remove the bracket screw securing the
stationary contact bracket (fig. 142) to the
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Figuve 142. Distributor - intevior components

breaker plate, and lift the contact bracket and
breaker lever, with cables attached, up off the
pivot pin. Remove the screw spring clamp and
nut holding cables and the breaker lever spring
to the contact bracket, and remove the bracket
and lever from the cables.

¢. Installation. Connect the breaker plate
capacitor and ignition coil cables to the contact
bracket with hex-head screw, spring clamp, and
hex-nut, being sure topressthe breaker spring
underneath the clamp so that the notch in the
spring makes good contact with the screw.
Tighten the nut. Put two drops of preservative
lubricating oil (PL) on pivot pin. Install the
stationary contact bracket and breaker lever
over the pivot pin with the center hole in the
bracket over the adjusting screw in breaker
plate. Install the stationary contact bracket
SCTew.

d. Adjustment.

(1) Adjust breaker lever spring tension.
Turn the engine in small stages by
closing the starter switch momen-

(2)

tarily, with the ignition switch in OFF
position, until the distributor breaker
cam comes to rest with the breaker
lever on the flat side of the cam
(points closed). Using the tensiongage,
check the pull on lever required to open
points. The pull must be between 17
and 21 ounces at the instant the points
begin to open. If necessary, adjust the
tension by bending the spring slightly
or replace the breaker lever assembly
(c above).

Adjust breaker point gap. With the
ignition switch in the OFF position,
turn the engine in small stages by
closing the starting switch momentarily
until the engine stops with a high point
of the cam holding the breaker lever
at the maximum gap. Check the gap
with a 0.022-inch feeler gage. To ad-
just the gap, loosen the bracket screw
near the end of the stationary contact
bracket and turn the adjusting screw
to obtain the correct opening of 0.022
of an inch. Tighten the bracket screw.
Install the rotor and the cover.
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96. Capacitor (Condenser)

a. Removal. Disconnect the breaker plate
capacitor wire from the connection on the
stationary contact bracket (fig. 142). Remove
the screw and lockwasher securing the capac-
itor mounting bracket to the breaker plate,
and remove the capacitor,

b. Installation. Install the capacitor with
the mounting bracket in the position on the
breaker plate and secure with the fillister~
head screw and lockwasher. Connect the ca-
pacitor wire to the connection on the sta-
tionary contact bracket (fig. 142).

97. Coil

a. Removal. Remove distributor cover. Dis-
connect two cables from the ignition coil. Re-
move the four screws from the ignition coil
retaining plate (fig. 142). Remove the plate
from the distributor housing, and lift out the
ignition coil. Discard gasket.

b. Installation. Place the new ignition coil
gasket in the recess in the distributor hous-
ing, and install the ignition coil in the housing
(fig. 143). Note that the coil must be placed
with the plus (+) terminal near the coil re-
sistor (fig. 142). Install the clamp plate and
secure with four screws. Connect the coil
resistor cable and the coil capacitor cable
to the plus (+) terminal on the coil. Connect
the cable from the stationary contact bracket
to the minus (-) terminal. Install the dis-
tributor cover.

Figure 143. Replacing ignition coil

232

98. Spark Plugs

a. Removal. Remove the spark-plug cable
(par. 99) from the spark plug. Use the spark-
plug wrench or deep socket wrench to re-
move the spark plug (fig. 144). Discard gas-
ket.

b. Cleaning and Testing. Clean and test
the spark plugs with a spark-plug cleaner
and tester. Replace plugs that fail the test
or have badly burned electrodes or porcelain
insulators.

c. Gap Adjustment. Using a round feeler
gdge, check for proper gap between elec-
trodes. Adjust the gap to 0.030 of an inch by
bending the side electrode only.

d. Installation. Place a new gasket on the
spark plug and start plug into the cylinder
head. Tighten the plug until it bottoms against
the gasket, using a deep socket or spark-plug
wrench (fig 144). Then tighten the plug one-
quarter to one-half turn to partially com-
press the gasket. Do not tighten enough to
crush gasket.

Note. Always test spark-plug cable (par.
99 a) after installing new plug. Install spark
plug cable (par. 99 ¢) on spark plug.

99. Spark-plug Cables
a. Test.
(1) Remove the spark-plug cable from the

distributor (bbelow). Insertthe second-
ary circuit (spark plug) adapter in re-

Figuve 144 Removing oy installing a spavk
blug



ceptacle. Start the engine. Use a low-
and high-tension tester such as 17-T-
5536-100, and check the distributor
output.

(2) Remove the adapter from the dis-
tributor and connect the spark-plug
cable to distributor. Remove the other
end of the cable from the spark plug
(b below) and insert an adapter in the
end of the cable., Check the output with
the tester. Replace the defective cable.
If the cable is shorted or grounded,
replace the spark plug used with the
cable (par. 98).

b. Removal. Unscrew the conduit nuts on
both "ends of the spark-plug cable, using
wrench 5120-795-0895 (fig. 145), and remove
the cable from the spark plug and distributor
cover,

c. Installation. Position the cable between
the distributor and the spark plug, and start
the nuts with the fingers to avoid damaging
the threads. Tighten the nuts with wrench
5120-795-0895 (fig. 145).

Note. Be sure to connect proper cable to
each plug to ensure the correct firing order
(1-5-3-6-2-4).

100. Ignition Timing

a. General. Adjustment of the distributor
timing is required so that the distributor will
deliver a spark in the compression chamber

Figuve 145. Removing spavk plug cable with
wrench 5120-795-0895
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of each cylinder when each piston position is
4 degrees before top dead center on the com-
pression stroke. Timing is checked by means
of a small timing pointer, set in the timing
gear cover in conjunction with degree marks
on the outer rim of the crankshaft vibration
damper (fig. 141). Due to the waterproof
design of the ignition system, a timing light
adapter, or substitute, is required for con-
necting either the 2- or 3-wire timing light.
After initial setting of distributor by the
timing light, the vehicle should be road-tested,
and a small distributor adjustment made to
compensate for excessive ignition ping or
knock.

b. Timing Procedure.

Note. Refer to Electrical Troubleshooting,
Section VI, figure 38, for a visualized timing
procedure.

(1) Connecting two-wire timing light. Dis-
connect the spark-plug cable (par. 99)
from No. 1 spark plug, and connect
the timing light adapter (fig. 48) be-
tween the spark plug and the spark-
plug cable. Connect one terminal of
the timing light to the adapter terminal
and the other timing light terminal to
a good ground.

(2) Connecting 3-wire timing light. Dis-
connect the spark-plug cable (par. 99)
from No. 1 spark plug, and connect the
timing light adapter (fig. 48) between
the spark plug and the spark-plug cable.
Connect the red cable from the light
to the battery positive terminal and the
black cable to the battery negative
terminal.

(3) Checking timing. With the engine run-
ning at 400 rpm or below, direct the
beam of the timing light down at the
timing pointer (fig. 141). The relation
of the timing marks with the timing
pointer can be seen by flashes of the
timing light. Timing is correct when
the pointer coincides with the 4-degree
mark when the light flashes.

(4) Correcting timing. To correct the tim-
ing, loosen the mounting clamps hold-
ing the distributor to the crankcase
and rotate the distributor slightly.
Clockwise rotation will retard the
spark, counterclockwise rotation will
advance it. Adjust the distributor until
the pointer registers with the 4-degree
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mark. When the timing is adjusted
properly, tighten the distributor mount-
ing clamps to secure the distributor
in the correct position. Remove the
adapter, and install the spark-plug
cable (par. 99) on the spark plug.

¢. Antiknock Spark Adjustment. After the
engine is at normal operating temperature,

Section XVIL
101. Description and Data

a. Description. The starting system con-
sists of a 24-volt waterproof starter (fig.
146), starter switch, and starter pedal. Pres-
sure on the starter shifter lever first causes
the starter drive to engage the engine fly-
wheel, and then closes the starter switch to
energize the starter. On the multifuel, the
starter switchenergizes a heavy-duty magnetic
starter switch, which energizes the starter.
The starter drive pinion automatically dis-
engages when the engine starts. The starter
is a four-pole, four-brush unit with three field
coils connected in series and one in shunt,
and is mounted on the flywheel housing on the
right side of the engine. The switchis mounted
on the starter frame. The pedal, secured to
the cab floor, contacts the starter shifter lever.

b. Tabulated Data.
Starter (gasoline):

Make .................Delco-Remy
STARTER SWITCH
STARTER
< 1 %/lsmmms
STARTER-TO-TERMINAL =T LEVER
connzcronl\ :‘h--

CAPACITOR

COVER CLIP
COMMUTATOR END COVER

STARTER HOUSING
ORD E21808

Figure 146, Starter with commutator end
covey removed
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road-test the vehicle, using the grade of fuel
used in regular vehicle service. Engine should
not ping or knock excessively under load and
full throttle. A slight amount of knock is not
objectionable,. If the knock is excessive, loosen
the distributor mounting clamps and turn the
distributor housing clockwise slightly until
the knock is at a minimum. Tightenthe mount-
ing clamps.

STARTING SYSTEM

MBel s 5w o % w o0 e we b s 5w I bGE0I0
Drive pinion rotation ....... clockwise,
viewing drive end

3Fa DETT Dt B Rl S o A S o

Starter switch:

Make ...445000004sss«qDelco-Remy
MoHEL . & uiee s o 5 wia ey e Ve e o 5 HOODAD0
Starter (multifuel):

MBEE - o5« v cisie omis w0 o biis pe 9oy v ABLOLTE
Model ................MBD-4043UT
Drive pinion rotation ..... .. clockwise,

viewing drive end
NOUEARE. o iy, 500 47w e a8 ) & 7o, i

102. Starter

a. Inspection and Cleaning (Fig. 146). Re-
move the commutator end cover by releasing
the two cover clips from the pins inthe starter
housing and sliding the cover off. Inspect the
commutator for dirty condition, roughness,
high spots, and high mica. If the commutator
is dirty, clean with grade 2/0 flint paper only

= It
A FLYWHEEL HOUSING

Figure 147. Starter vemioval



and blow out dust with compressed air. If the
commutator is rough, out-of-round, or has
high mica, the starter must be replaced.

b. Test. Refer to Electrical Troubleshoot-
ing, Section VI, figure 42, for a complete test
on the starter,

c. Removal.

Cautlon: Be sure the battery ground cable
(fig. 153) is disconnected before disconnecting

the starter cable.

Disconnect the battery ground cable at the
batteries (fig. 153). Disconnect the battery-
to-starter cable at the starter switch. Remove
three safety nuts holding the starter (fig. 147)
to the flywheel housing. Pull the starter
straight out from the housing to remove. Dis-
card the gasket.

d. Installation. Place the starter in posi-
tion on the mounting studs (fig. 147), using a
new gasket. Be sure the starter switch is
pointing up. Secure with three safety nuts.
Connect the starter cable to the starter switch
terminal., Connect the battery ground cable
at the batteries (fig. 153).

103. Starter Pedal

a, Removal. Remove four nuts and screws
holding the Starter pedal to the floor, and re-
move the pedal.

b. Repair. Weld, straighten, or replace the
broken or damaged parts as necessary.

c. Installation. Install the pedal on the floor
with four hex-head screws and safety nuts.

104. Starter Switch

a. Removal. Remove the ground cable from
the batteries (fig. 153). Disconnect the battery-
to-starter cable at the starter switch. Re-
move the starter-to-terminal connector (fig.
146) from the starter switch. Remove the two
#crews, washers, and nuts holding the switch
to the mounting bracket, and remove the
switch.

b. Installation. Position the switch on the
mounting bracket and secure with two hex-
head screws, lockwashers, and nuts. Attach
the starter-to-terminal connector (fig. 146)
to the starter switch, and tighten the nut.

TM 9-2320-209-20

Wrap the connector and terminals with 1/2-
inch-wide cotton tape, and paint with synthetic
insulating paint (Glyptal). Connect the battery-
to-starter cable to the switch terminal. Con-
nect the battery ground cable to the batteries
(fig. 153).

105. Starter Switch Adjustment (Multifuel)
a. Disconnect the battery cables (par.111g).

b. Adjust the starter control as shown in (1)
through (7) below.

(1) Loosen the locknut and turn the adjust-
ing screw completely in (fig. 148).

(2) Compress the switch return spring to
close the switch (fig. 149).

(3) While holding the return spring com-
pressed, pull the lever forward until
the drive pinion engages the flywheel
ring gear and rests against the pinion
stop. At this point the lever is in a
near vertical position (fig. 149). Fur-
ther movement of the lever causes the
positork drive spring to compress. Do
not compress positork drive spring.

Note. When operating properly, the
lever moves freely from its initial
position to a near vertical position. If
the shifting mechanism binds or sticks,

\ ADJUSTING SCREW
~I'|

STARTER SWITCH

LOCKNUT
STARTER

_ QR0 21863

Figuve 148. Stavtev swilch assembly - multi-

fuel
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|
¢ -
amusnw@-/

SWITCH
RETURMN
SPRING

ORD E21610

Figure 149. Starter contvol adjustment -
multifuel

remove the starter (par. 102) and send
to direct support maintenance unit for
cleaning and lubrication.

(4) Turn the adjusting screw out until the
screw head rests against the switch
plunger rod.

(5) Release the lever and the switchreturn
spring.

(6) Turn the adjusting screw one-half turn
out (away from the lever).

Section XVIIL

107. Description and Data

a. Description.

(1) General. The charging system con-
sists of a generator and a generator
regulator. The purpose of these units
is to keep the batteries fully charged
and to supplement the battery current
for the ignition and lighting systems
when the speed of the engine permits.

(2) Generator (fig. 151). The watertight
generator is either a two- or four-
brush, four-pole, shunt-type unit. The
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(7) Tighten the locknut.

c. Connect the battery cables (par. 111 e).

106. Magnetic Starter Switch (Multifuel)
a. Removal.

(1) Disconnect the electrical leads from the
magnetic starter switch (fig. 150).

Note. Tag the leads and posts before
disconnecting.

(2) Remove the self-locking nuts and bolts
securing the magnetic starter switchto
switch bracket and remove the switch.

b. Installation. Install the magnetic starter
switch in the reverse order of removal.

MAGNETIC
STARTER SWITCH

Figure 150, Magnetic starter switch -
multifuel

CHARGING SYSTEM

generator is mounted on the left side of
the engine and is driven by drive belts
from the crankshaft.

(3) Generator regulator (fig. 152). The
watertight generator regulator contains
three units; a voltage regulator, acur-
rent regulator, and a cutout relay. The
regulator is mounted in the rear of
the engine compartment on the front
side of the firewall near the steering
column. Two models of regulators have
been used. The later model regulators
are installed vertically, the older
models are installed horizontally.




b. Data,
Generator:
Make (gasoline) ... ....... Delco-Remy
Models:
Four-brush .............. 1117486
Two-brush . /. s voh o iei iws 56 1117485
Make (multifuel) ............ Autolite
Modells 5 -5 & 655 es 5 e = GHA-4802UT
Both units:
Armature rotation ....... clockwise,
viewing drive end
Voltage (rated) «o . s swie ciom v snw s 24
Output:
Cold 5 o on i e w 29 ampat28.5 v at

1700 rpm
Hot (at operating

temperature). . . maximum controlled
by generator regulator
Field current draw. .. ... 1.0 - 1.1 amp
at 28.5 v
Generator reculator:
MAKE: s o s wowve avii s siive_s Delco-Remy
Model . . .......... 1118546 or 1118606
TYPCuz: @ v P & Wi @ Saim o ews & vibrating
Voltage (vated) ... o «cus siom o0 v eere s SO
Ground polarity . ...... . .....negative
Voltage regulator:
Operating range (hot). ....... .?27-29v
Current regulator:
Operating range (hot)........ 22-26 amp
Cutout relay:
Closing range (hot)....... 24.5 -26.5 v

108. Generator

a. Inspection (Fig. 151). Remove the genera-
tor inspection plug and inspect the commutator.

Figuve 151. Disconnecting genevatov-to-veg-
ulator wiving havness from genevatoyr

1M ¥-2320-209-20
If the commutator is rough, out-of-round,
burned, or has high mica, the generator must
be replaced.

Caution: When replacing the inspection plug,
make sure the gasket is seated properly to
prevent moisture leakage into the generator.

b. Test. Refer to Electrical Troubleshoot-
ing, Section VI, for a complete test of the
generator and regulator.

¢. Removal. Loosen nut on generator-to-
regulator wiring harness at generator (fig.
151), and pull the cable from the generator.
Remove two nuts from the screws holding the
generator to the mounting brackets (fig. 113).
Remove the screw and lockwasher holding the
generator to the adjusting arm and push the
generator toward the engine as far as it will
go. Remove the drive belts from the generator
pulley. Remove the two screws holding the
generator to the mounting brackets and re-
move the generator.

d. Installation. Position generator in place
on the mounting brackets (fig. 138), andinstall
the screw and safety nut attaching the generator
to the mounting front bracket, but donot tighten
the nut. Install the screw and safety nut at-
taching the generator to the mounting rear
bracket, but do not tighten the nut. Place the
drive belts over the generator pulley. Secure
the generator to the adjusting arm with aplain
washer and a lockwasher screw. Adjust the
drive belts (par. 88), and tighten the nuts on
the mounting screws. Polarize the generator
(e below).

e. Polarization. When a new or rebuilt
generator or regulator has been installed,
or the generator-to-regulator wiring harness
has been disconnected for any reason, the
generator must be polarized after the unit is
installed and before the engine is started.
Disconnect the generator-to-regulator wiring
harness at the generator (fig. 151). Discon-
nect the chassis wiring harness (fig. 152) at
the regulator. Leave the generator-to-regu-
lator wiring harness connected to the regulator.
Use a jumper wire, and momentarily connect
the field terminal ‘‘B’’ at the generator, to
the battery-to-generator-regulator ‘‘A’’ cable
terminal in the chassis wiring harness con-
nector. Remove the jumper wire. Connect
the chassis wiring harness to the regulator,
and the generator-to-regulator wiring har-
ness to the generator and tighten the con-
nections.
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109. Generator Regulator

a. Test. Refer to Electrical Troubleshoot-
ing, Section VI, figures 43, 44 and 45, for a
complete test of the generator regulator.

b. Removal. Disconnect the generator-to-
regulator wiring harness at the regulator
(fig. 152). Disconnect the chassis wiring har-
ness at the regulator. Remove four screws
attaching the regulator to the mounting brack-
et, and remove the regulator.

c. Installation. Position the regulator on
the mounting bracket with the harness con-
nector receptacles downward. Secure with four
external-teeth lockwasher screws. Connect the
generator-to-regulator wiring harness to the
regulator (fig. 152), and tighten the connector.
Connect the chassis wiring harness to the
regulator, Polarize the generator (par. 108e).

GENERATOR-TO-REGLLATOR

WIRING HARNMESS
7

CHASSIS WIRING HARNESS

Figure 152, Genevaloy vegulator

Section XIX., BATTERIES AND BATTERY CABLES

110. Description and Data
a. Description.

(1) Batteries and cables (fig. 153). Two
12-volt, lead-acid-type batteries, con-
nected in series, supply 24 volts for
the truck electrical system. The bat-
teries are located in a comparment on
the right side of the truck, between the
running board and the cab door. These
batteries are a submersible type with
special vent plugs which prevent en-
trance of water into the cells when the
battery is submerged or being ex-
ternally flushed with water during
cleaning. Terminals are waterproofed
by packing with heavy asbestos grease
at the time of preparation for fording
operations (TM 9-2320-209-10).
Waterproof cables and harness assem-
blies are used for all battery con-
nections.

(2) Slave battery receptacle (fig. 154).
On winterized vehicles, a slave bat-
tery receptacle is installed at the
right rear corner of the cab body.
This receptacle is wired in parallel
with batteries. It is used to charge
batteries. It is used to charge bat-
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N
BATTERY HOLD-
DOWN FRAME

E21613

Figuve 153. Battevies and battery cables

(3)

teries from an external source or to
connect a source of additional elec-
trical booster power from an external
source to operate the truck electrical
components.

Radio receptacle (fig. 154). On some

vehicles, a radio receptacle is located
on the cab rear panel behind the as-
sistant driver’s seat, and provides a
power connection for the radio equip-
ment,



b. Data
Make oqi swn 2% 5 v e § ua Delco-Remy
Model .. s wowin ® swase awin w e e BTN23
Voltage ....... S SR e o B GedE Wy 12
Plates pexr @ell s cvs via v a6 enem w6 23
CapacitV. voooo oovie 0 o 20 hr rate, 100 amp hr
Number of batteriesused ............ 2
Specific gravity at full .. .... 1.275 to 1.290

charge at 80° F
111. Maintenance
a. Servicing.
(1) Battery specific gravity. RefertoElec-
trical Troubleshooting, Section VI, fig-

ure 41, for information on specific
gravity.

(2) Electrolyte.

(a) Water in electrolyte solution will
evaporate at high temperatures or
with excessive charging rates. In-
spect the electrolyte level and add,
distilled or clean water, when nec-
essary, to bring the electrolyte level
to three-fourths of an inch above the
plate separators in each cell.

(b) Dry-stored batteries should be filled
" before use with prepared electrolyte
to a level of three-fourths of an
inch above the separators. Flush
off any spilled fluid with clean water.

Caution: Electrolyte will burn wood,
clothing, and skin. Spills should be
washed immediately with flowing wa-
ter, and a paste solution of bicar-

bonate of soda and water applied to
the affected area.

(3) Cleaning. The top of the battery must
be kept clean. Tighten the vent plugs
and clean the battery with a nonmetallic
brush dipped in an alkaline solution,
such as ammonia, or a solution of
bicarbonate of soda and water. After
the foaming stops, flush the top of the
battery with clean water. If the ter-
minals and cable clamps are corroded,
disconnect the cables and clean in the
same manner as described above for
the top of the battery.

(4) Battery holddown frame. Later pro-
duction vehicles have a rubber-dipped

TM 9-2320-209-20

holddown frame to prevent a possible
short circuit or current leakage be-
tween the  battery cable terminals
and the frame. Older vehicles should
have the frame top members cut in an
arc under the cable terminals to allow
more clearance between the cables and
the frame.

b. Inspection. Open the battery compartment
door.” Batteries can be pulled out from the
battery compartments onto the running board
for inspection. The battery box is held in
place by a clamp at each end. To inspect bat-
teries, loosen the thumbscrews to disengage
these clamps, push the clamps down to the
clear box, and pull the battery box out. After
inspection, push the battery box back into the
compartment, lift the clamps up into position
against the box and tighten the thumbscrews
to secure the clamps. Close the battery com-
partment door.

c. Excessive Cable Length. Due to a pro-
curement error, some replacement battery-
to-starter cables were supplied in 82-inch
lengths. The correct length for these cables
is 62 inches. If an 82-inch cable is found in-
stalled on a truck it should be replaced im-
mediately with the correct length cable.

d. Test. Refer to Electrical Troubleshoot-
ing, Section VI, figure 41, for complete test-
ing procedure.

e. Removal. Open the battery compartment
door. Loosen the two thumbscrews and push
the clamps down to clear the battery box.
Pull the battery box out on the running board
(fig. 153).

Cautlon: Disconnect the battery ground cable
first. Disconnect all cables from the batteries.
Loosen the battery retaining clamp bolts and
remove the battery holddown frame (fig. 153).
Lift the batteries from the box.

f. Installation. Position the batteries inthe
box, paying particular attention to placement
of batteries (fig. 153). Place holddown frame
over the batteries and secure with retaining
clamp bolts.

Caution:
last.

Connect the battery ground cable

Connect the interconnecting cable between the
positive terminal of rear battery andthe nega-
tive terminal of the front battery. Connect the

239



TM 9-2320-209-20

positive cables to positive terminal of front
battery. Connect ground cable to the negative
terminal of the rear battery. Push the battery
box into the box compartment. Lift the clamps
to engage the thumbscrews, and tighten the
thumbscrews (fig. 153) securely. Close the
compartment door.

112. Slave Battery Receptacle
a. General.

Caution: When using the receptacle, be
sure that the external source is in the same
polarity as the truckbatteries, positive (+ )-to-
positive (+), and that the cable being used for
the connection is assembled correctly. Failure
to do so will cause burning out of generator
and generator regulator, and severe damage
to the connecting cable.

Remove the slave receptacle dust cover to in-
stall cable in receptacle. After use,installthe
dust cover to protect the contacts and prevent
entrance of moisture.

b. Removal. Disconnect cables at batteries
(fig. 153). Remove four screws and nuts secur-

Section XX.
113. Description and Data
a. Description.

(1) General. Power for the lighting sys-
tem is obtained from the batteries (par.
110) or the charging system (par. 108),
depending on the battery charge and the
generator charging rate.

(2) Service and blackout headlights (fig.
155). i

(a) Service and blackout headlights are
mounted in panels at each side of the
radiator. On the trucks equipped with
a front winch, service headlights are
at the top of the panel and blackout
headlights below. On the trucks with-
out a front winch, the mounting panels
are reversed and the blackout head-
lights are at the top with the service
headlights in the lower portion of the
panels. Service headlights use water-
proof, double-filament, sealed-beam,
type lamp units. The upper and lower
light beams are selected by a foot-
operated dimmer switch (par. 130).
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ing the receptacle flange to the cab panel, and
remove receptacle and cables.

c. Installation. Install the receptacle andits
cables. Secure with four hex-head screws and
safety nuts, and tighten firmly. Connect the
cables at the batteries (fig. 153), observing
correct polarity. Cable No. 50 connects to the
negative (-) terminal and No. 49 to the posi-
tive (+) terminal of the batteries.

W\

O e

RADIO
RECEPTACLE

SLAVE BATTERY
RECEPTACLE

ORD E21414 |
=T

Figure 154, Slave battery and vadio
receptacles

LIGHTING SYSTEM

Caution: If lamp units are equipped
with plastic lenses, use care to pre-
vent harmful solvents from coming
into contact with them. Use only
soap and water for cleaning plastic
lenses.

(b) The blackout headlight, mounted below
the headlight in the panel on the left
side of the radiator, has a waterproof,
sealed-beam-type lamp unit. The
blackout headlight is controlled by
the light switch (par. 129) and fur-
nishes a diffused low-intensity light.

(3) Marker lights (fig. 155). Waterproof
marker lights are mounted on the right
and left front fenders and are controlled
by the light switch (par. 129). Three
lamps in the light housing are used for
blackout marker, service parking, and
signal lights.

(4) Tail- and stoplights (fig. 156). Tail-
and stoplights include two waterproof
units mounted at the rear of the ve-
hicle. The right-hand light incorporates
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HORIZONTAL
ADJUSTING SCREW
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RETAINING RING

= BLACKOUT HEADLIGHT

TM 9-2320-209-2¢

“YSERVICE HEAD LIGHT SEALED BEAM LAMP-UNIT
4 SERVICE HEAD LIGHT DOOR

S —.

g,

MARKER LIGHT ~e il

ORD E21615

Figuve 155. Sevvice headlight, blackout headlight, and mavkey light - sevvice headlight dooy
removed

a blackout stop lamp in the upper por-
tion and a blackout tail lamp in the
lower portion. The left-hand light in-
corporates a combination service stop-
and tail-lamp in the upper portion,

ORD E21ale

Figuve 156, Left-hand tail- and stoplight
pavtially vemoved (typical)

and a blackout tail lamp in the lower
portion.

o

b. Data.

Blackout tail- and stoplight:
Make .-oo wei w s aies s Guide Lamp Co.
Model . . . .. o ¥ wGEi W W e sl 927644

Blackout headlight:
MAke oo vien 5 areos s & Guide Lamp Co.
Model i 5 e 8 vt g s S s 925875

Service headlight:

Make son weu v Sae wa s Guide Lamp Co.

Model . ... .. ¥ e R 6 PR B M a0 O a0
Marker light:

MaKE virw wmw v meie srey s Guide Lamp Co.

Model ileis was 5 v e & dws e .928551

Service tail- and stop- and
blackout taillight:
Make ....... SSaTH WRiERE Guide Lamp Co.
MOAEL ooonw 0 szpie simis e o ey s 927643

241



TM 9-2320-209-20
114. Service Headlights

a. Adjustment.

(1) To reduce service headlight glare and

(5)

prevent temporary blinding of the op-
erator of the oncoming vehicle, head-

lights must be adjusted properly. The

(6)

headlight beam direction is changed by
two lamp-unit adjusting screws, one
at the top and one on the side. Remove
the three door screws and remove the

headlight door. Turn the top adjusting

(7)

screw to change the direction of the
beam vertically, and turn the side ad-
justing screw to change the direction
horizontally. Adjust the lights as de-
tailed in (2) through (9) below.

(2) Place the unloaded vehicle on a smooth
level surface so that the headlights are

(8)

25 feet away from a vertical wall or
other vertical surface. The centerline

of vehicle must be at right angles to
the vertical surface. Use the service

(9)

headlight adjustment diagram (fig. 157)

for aid in laying out the adjustment

lines.

@)

Measure the height of the headlight
center from the floor,

Mark a line (A-A) one-twelfth of the
distance between line (X-X) and the
floor below line (X-X).

Draw vertical lines (B-B) and (C-C)
directly in front of each headlight.

Turn on the headlights at the light
switch and select the highbeam with the
dimmer switch. Remove the headlight
rims.

Cover one headlight while adjusting
the other. Aim the headlight so that the
center of the hot (brightest) spot reg-
isters with the intersecting lines (A-
A) and (B-B), or (A-A) and (C-C) re-
spectively.

After each light is aimed separately,
check both lights simultaneously for
conformity to line (A-A).

Install the headlight doors and secure
each with three grooved screws.

b. Sealed-beam Lamp Unit,

(1)

and mark a

horizontal line (X-X) at this height on

the vertical surface.
CENTER LINE AHEAD B
OF LEFT-HAND LAMPI

HOT SPOT SHOULD BE
CENTERED UP AND
DOWN ON LINE A-A

_|

CENTER LINE
OF TRUCK

HOT SPOT SHOULD
BE CENTERED SIDEWAYS
ON LINE B-B

X N

Removal. Remove the three screws
attaching the headlight door, and re-
move the door. Remove the three
screws attaching the retaining ring

(

CENTER LINE AHEAD
OF RIGHT-HAND LAMP
HEIGHT OF HEAD LIGHT
CENTER LEVEL
+ X

Nz i

UPPER BEAM

B

HOT SPOT OF HEADLAMP

NO FURTHER ADJUSTMENT IS
NEEDED FOR LOWER BEAM

A
‘_‘HEAD UGHT HEIGHT
DIVIDED .BY 12

AlM RIGHT-HAND LAMP
SAME AS LEFT, EXCEPT
CENTER HOT SPOT
SIDEWAYS ON LINE C-C

Cc

ORD E21617

Figuve 157. Sevvice headlight adjustment diagram
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to the headlight body, and remove the
~ing ring. Pull the lamp unit
the headlight body and discon-
nect the cables (17, 18, and 91, fig.
71 or 72).

tallation. Connect cables (17, 18,
«.d 91, fig. 71 or 72) to the connectors
in the headlight body. Position the new
lamp unit in the body and install the
retaining ring. “ecure with the three
screws. Adjust (‘e light (a above).
Install the door and fasten with three
groove SCrews.

c¢. Headlight.

(1) Removal. Disconnect cavles (17, 18,

(2) Installation.

and 91, fig. 71 or 72) at the light. Re-
move eight nuts, lockwashers, and
screws holding the service headlight
to the mounting bracket, and remove
the light.

Install the light in its
mounting bracket and secure witheight
cross-recess panhead screws, lock-
washers, and hex-nuts. Connect cables
(17, 18, and 91, fig. 71 or 72) to the
light.

115. Blackout Headllight (Fig. 155)

a. Sealed-beam Lamp Unit.

(1) Removal. To remove the sealed-beam

lamp unit, remove the three door-
retaining screws and remove the door.
Pull the lamp unit forward, remove
the connectors from the clips, and dis-
connect the cables (19 and 91, fig. 71
or 72) at the connectors.

(2) Installation. To install the lamp unit,

connect the cables (19 and 91, fig. 71
or 72) to the lamp-unit connectors and
position the connectors in the clips.
Position the lamp unit in the body.
Install the door and secure it with
three fillister-head screws.

b. Headlight (Fig. 155).

(1) Removal, Disconnect the cables (19 and

91, fig. 71 or 72) from light. Remove
the nut and lockwasher securing the

(2)

116.
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light in mounting bracket, and remove
the light and the bearing washer,

Installation. Position the bearing wash-
er on the bracket, and install the light
over washer. Secure the light to the
bracket with a lockwasher and hex-nut.
Connect the cables (19 and 91, fig.
71 or 72) at the light.

Marker Lights (Fig. 155)

a. Lamp.

(1)

(2)

Removal. Remove six screws from the
door, and remove the door and gasket.
Push the lamp in and turn counter-
clockwise to remove itfrom the socket,

Installation. Push lamp into the socket
and turn it clockwise to lock. Turn the
light switch on and test the lamp. In-
stall the door seal gasket and door, and
secure the door with six roundhead
screws. Tighten securely.

b. Light,

(1)

(2)

Removal. Disconnect the cables (20and
491, fig. 71 or 72) at the light. Remove
two screws securing the light on the
marker light support and remove the
light.

Installation. Install the light onthe sup-
port and secure with two lockwasher
hex-head screws. Connect the cables
(20 and 491, fig. 71 or 72) at the light.

117. Service and Blackout-, Tail- and

Stoplights

a. Lamp.

(1)

(2)

Installation.

Removal, Remove six roundhead
screws from the door. Remove the door
and the door seal gasket. Push the lamp
in and turn it counterclockwise to re-
move the lamp from socket (fig. 156).

Insert the lamp in the
socket and turn it clockwise to lock.
Test the lamp by turning on the light
switch. Install the door seal gasket
and door. Install six grooved round-
head screws, and tighten securely.
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b. Light.
Note. Right-hand tail- and stoplight is con-

nected to cables (23 and 24, fig. 71 or 72); left-
hand light is connected to cables (21, 22, and

24),

(1) Removal, Disconnect the cable con-
nectors at the light. Remove the two

screws securing the light tothe mount-
ing bracket, and remove the light.

(2) Installation. Install the light un the
bracket with the two lockwasher hex-
head screws. Connect the cable con-
nectors to the light, observing proper
connection numbers (see note above).

Section XXI. WIRING, CIRCUITS, AND HARNESSES

118. Description

a. The chassis wiring harnesses are made
up of the cables, connectors, plugs,
receptacles, and terminals needed to carry
power to the truck electrical components.
Harnesses are secured to the vehicle by clips
and terminate in the connector plugs, con-
nector receptacles, or the cable terminals.
All connectors are protected by rubber sealing
gaskets or grommets to ensure waterproof
connections. A trailer electric coupling re-
ceptacle is provided on all trucks. The M48
and M275 series tractors have two trailer
coupling receptacles; one for the pintle-towed
trailer and one for the semitrailer connection.

b. The wiring harnesses differ somewhat in
early and later production trucks. Latest har-
nesses on all trucks, except the M48 and M275
series trucks, are in two sections. The cab
and front of the vehicle are serviced by front
wiring harness section. The rear of the vehicle
is serviced by the chassis rear wiring harness
section. A floodlight harness is provided on
M60 and M108 trucks for floodlights and electric
brake lock. Van bodies have special wiring
circuits (Section VI, figs. 71 through 76),
Individual harnesses, such as generator-to-
regulator wiring harness, battery cables, and
cables for individual components are pro-
vided, where necessary, for connection to
chassis wiring harness or between electrical
components.

119. Circuit Identification

The different circuits can be identified from
wiring diagrams (figs. 71 through 76). All har-
ness terminals and the separate cables on
the trucks are plainly marked with circuit
numbers,

120. Repair

a. Remove cracked or peeled cable assembly
(fig. 158).
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FRAYED
INSULATION

HARMESS
WIRING

DRD £21618

Figure 158. Repair of frayed ov damaged
hayrness

b. Remove all loose outer covering and clean
conduit and remaining covering with rubber
solvent 51-S-1728 and wipe dry.

c. Wrap cable assembly with insulating tape
(FSN 5970-644-2635 for 1/2-inch width, or
FSN 5970-644-2637 for 1-inch width) from one
end to the other, making certain to have a lap
joint one-half the width of the tape. Tie the
loose end of tape at the connector.

d. Install cable assembly inits normal posi-
tion on the truck.

€. Resolder any wires which have brokenor
pulled off a connector terminal (fig. 159).

f. Clean the corrosion from the pin ter-
minal and pin socket connector fittings with
sandpaper or crocus cloth.

g. Connect loose connectors and inspect
rubber grommets. Replace the grommet if
required.
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Figuve 159, Repaiv of connectoy wives
121. Generator-to-Regulator Harness

a. Removal. Disconnect the generator-to-
regulator harness at both ends (fig. 160) and
remove from vehicle.

b. Repair. Repair the generator-to-regu-
lator “harness in accordance with paragraph
120 above.

c. Installation. Connect one end of the gen-
erator-to-regulator harness to the generator
and the other end to the regulator (fig. 160).

NERATOR=-TO-

LATOR HARMES
. ¥

Figuve 160. Removal of genevatov-to-reg-
ulatov havness

481-454 0 - 85 - 9

T™M 9-2320-209-20
122. Engine Ground Strap

a. Removal. Unscrew the hex-head screw
securing ground strap to push rod cover, re-
move the strap, and tighten the screw.

Note. Prior to installing the engine ground
strap, make certain that the strap and screws
are cleaned for good electrical contact.

b. Installation. Loosen the hex-head screw
at the end of push rod cover and slip the open
end of the engine ground strap under the screw
head. Tighten the screw securely to hold the
strap.

123. Trailer Electric Coupling Receptacle

a. Removal. Remove four nuts and screws
securing the receptacle cover and connector
polarizing bracket to receptacle mounting
bracket, and remove cover and polarizing
bracket. Push coupling receptacle free of
mounting bracket, and remove receptacle (fig.
161).

b. Installation. Position receptacle behind
the mounting bracket. Install receptacle, polar-
izing bracket, and cover to the mounting
bracket with four hex-head screws and safety
nuts.

SCREW (4)
NUT (4)

VEMICLE
FRAME

ORD E2162)

Figurve 161, Trailer electrical coupling
rveceptacle - typical
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Section XXII. INSTRUMENT CLUSTER, INSTRUMENTS, SWITCHES, CIRCUIT
BREAKERS, HORN, SENDING UNITS, INDICATOR LIGHTS,
SPEEDOMETER AND TACHOMETER

124. Description

a. Instrument Cluster. The instrument clus-
ter (fig. 162 or 163), held on the instrument
panel by four quick-disconnect mounting studs,
holds the battery-generator indicator, fuel
gage, water temperature gage, oil pressure
gage, air pressure gage, speedometer, tachom-
eter, two instrument cluster lights, and the
headlight beam indicator light. The instruments
are bolted or screwed to the instrument
cluster. Electrical connections are through
cable connectors. A flexible shaft, from an
angle-drive joint on the transfer, connects to
the speedometer. A flexible shaft from an
angle-drive joint on the distributor drive shaft
(if tachometer is used on the gasoline engine)
or the front of the timing gearcase (multifuel
engine) connects to the tachometer. The in-
strument cluster lights are controlled by a
switch. The headlight beam indicator is con-
trolled by a dimmer switch. Two models of
temperature gages are in use on these trucks.
Each type must be used in conjunction with its
matching temperature gage sending unit.

b. Horn. Vehicles equipped with an electric
horn have the horn mounted on the right head-
light panel. Vehicles equipped with an air
horn (fig. 175), have the horn mounted on the
inner section of the right fender. The hornhas
an electric solenoid to control the hornopera-
tion. Either type horn is actuated from horn
button on the steering wheel,

BATTERY-GENERATOR g8
INDICATOR

ORD E21622

Figuve 162, Instrument cluster, front view -
multifuel
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INSTRUMENT CLUSTER MOUNTING STUD (4 ) &

& INSTRUMENT PANEL

Figure 163, Instrument cluster, front view -
gasoline

_¢. Circuit Breakers (Fig. 169). The circuit
breakers are mounted on the engine side of
the dash panel near the generator regulator.
The vehicles have a 15-ampere circuit breaker
to protect the horn circuit and a breaker built
into the light switch to protect the light cir-
cuits. The M48, M275, some of the M109 and
M185 series trucks, and the trucks equipped
with auxiliary power outlet (as supplied in a
kit form), have an additional 15-ampere cir-
cuit breaker on the firewall for special pur-
poses. The M108 and M60 trucks have a 30-
ampere circuit breaker on the dash panel for
the floodlight system. The shop van body has
a circuit breaker (fig. 167) on the exterior
front body panel.

d. Sending Units.

(1) Fuel gage sending unit (fig. 176). This
unit is mounted on the top of the fuel
tank, and contains a resistance coil,
formed in an are, and swept by aradial
contact. The contact is operated by a
float mounted within the tank. Varying
resistance, due to movement of the
contact, actuates the fuel gage on the
instrument panel.

(2) Temperature gage sending unit (fig.
177). This unit is mounted in a threaded
opening on the engine water manifold
near the outlet to the radiator. It is
electrically connected to the water
temperature gage in the instrument




(3)

cluster, and operates on variable re-
sistance caused by thermal variation.
The sending unit must be matched to
the gage.

Oil pressure gage sending unit (fig.
178). This unit is mounted in a threaded
opening which extends to the engine oil
passage in the lower right side of the
cylinder block, The unit contains a re-
sistance element, resistance of which
varies with the engine oil pressure,
which in turn varies the indicator on
the oil pressure gage in the instru-
ment cluster,

e. Switches

(1)

(2)

(3)

Light switch (fig. 166). This switch
is screwed to the instrument panel and
provides a selective control of lighting
circuits, There are two types of switch-
es, one~ and two-socket, which are not
interchangeable (par. 130). Later
switches, have a built-incircuitbreak-
er for protection of lighting circuits.

Dimmer switch (fig. 166). The dimmer
switch is foot-operated and is located
to the left and above the clutch pedal.
It is effective only when the auxiliary
switch of the light switch is in SER
DRIVE position. The switch controls
high and low headlight beam and beam
indicator.

Ignition switch (fig. 166). This switch,
secured to instrument panel by a hex-
nut, controls power to ignition circuit
on the gasoline engine and to the in-
strument cluster gages, but not to the
ammeter or battery-generator indica-
tor. On the multifuel engine, the ig-
nition switch is replaced by an acces-
sory switch which controls the power
to the instrument cluster gages andthe
engine starting circuits.

Hydraulic stoplight switch (fig. 179).

This switch is mounted in the slave
cylinder of the air-hydraulic cylinder.
It is closed by the initial fluid pres-
sure from the master cylinder and
remains closed until all pressure is
relieved. Two types of switches are
supplied for replacement. They are
not completely interchangeable; how-
ever, the procedure for adapting either
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type to the existing wiring harness is
given in paragraph 138.

(5) Air stoplight switch (fig. 180). The air
stoplight switch, used on the M48,
M275, and M257A1 trucks, is mounted
behind the cab near the base of the
airbrake hose support. The switch is
secured by a pipe nipple to a double
check-valve in the air line for the
trailer airbrakes. The switch operates
on air pressure from the check-valve
when air is supplied to the brake hose
by the airbrake hand control valve,

(6) Low air pressure buzzer switch and
warning buzzer. The switch and buzz-
er are used to indicate unsafe pres-
sure in the compressed air system.
The switch, mounted under the cowl
on the rear side of the dash panel, is
actuated by air pressure in the air
manifold. The switch contacts are held
open by air pressures over 65 psi.
Lower pressures close the contacts
and cause electric current to flow to
the warning buzzer, under the dash
panel, causing the buzzer to sound.

125. Instrument Cluster (Fig. 162 or 163)

a. Removal. Release four quick-disconnect-
type cluster mounting studs, and pull the clus-
ter away from the panel. Disconnect the air-
pressure gage airhose from the air pressure
gage. Disconnect cables from the gages and
lights, and disconnect the flexible shaft from
the speedometer and tachometer.

_13. Installation.

Caution: Be sure a replacement cluster
has water temperature gage that is matched
to the temperature gage sending unit (par.
126 d); otherwise, the sending unit must be
replaced. a

Connect the flexible shafts to the speedom-
eter and tachometer. Connect the electrical
cables to lights and gages.

Note. Be sure to follow correct circuit
numbering (fig. 55).

Connect the air pressure gage airhose to
the air pressure gage. Raise the cluster and
place in position .on the instrument panel and
secure with four mounting studs.
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126. Instruments

a. Standardization of Replacement Instru-
ments. Refer to TBORD 479 for alist of stand-
ard replacement instruments which may be
used to replace defective or damaged instru-
ments.

b. Instruments that Do Not Return to Zero.
On most models, the instruments automatical-
ly return to zero when the ignition or acces-
sory switch is turned off. On some models,
the instruments remain at the readings in-
dicated when the ignition or accessory switch
is turned off. These instruments are not de-
fective. Refer to TB ORD 434 for a complete
explanation.

c. Removal.

(1) The ammeter or battery-generator in-
dicator, fuel gage, oil pressure gage,
and water temperature gage are all
replaced in the same manner. The
air-type air pressure gage has an
airhose connection instead of the elec-
trical cable. Disconnect the airhose at
the gage when the instrument cluster
is removed.

(2) Remove the instrument cluster (par.
125). Disconnect the hose or the elec-
trical cable connectors from the gage
to be replaced. Remove the two nuts
and lockwashers at the back of the
gage securing the gage to the clamp
(fig. 164). Remove the gage and clamp
from the instrument cluster panel.

d. Installation.
Note. Be sure the water temperature gage

is correctly matched to the temperature gage
sending unit,

Place the gage in the instrument cluster panel
from the front. Install the clamp on the gage
mounting studs and secure the assembly with
lockwashers and nuts provided with the gage.
Make hose or electrical cable connections
(fig. 164 or 165). Install the instrument clus-
ter (par. 125).

127. Instrument Cluster Lights and Headlight
Beam Indicator (Fig. 162 or 163)

Note. The headlight beam indicator and the
instrument cluster lights are similar. The
following procedures apply to both units.
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Figure 164. Instrument cluster, rear view -
multifuel

a. Lamp Replacement.

(1) Removal. Press the light cover, turn
counterclockwise, and remove the cov-
er and gasket from the light body.
Press in on the lamp, turn the lamp
counterclockwise, and remove from
socket.

(2) Installation. Install the replacement
lamp in the socket and turn clockwise
to lock. Install the gasket and cover
on the body and turn the cover clock-
wise to lock it on the body.

b. Lampholder Replacement.

(1) Removal. Remove the instrument clus-
ter (par. 125). Disconnect the cable (fig.
164 or 165) from the back of the
lampholder. Remove two screws and

AlR PRESSURE
LINE

Figure 165, Instrument cluster, reur view -
gasoline



lockwashers from the front of the in-
strument cluster panel, and remove
the lampholder from the panel.

(2) Installation. Insertthe lampholder from
the back of the instrument cluster panel,
andfastento the panel with two round-
head screws and lockwashers inserted
from the f{ront. Install the proper
cable (fig. 164 or 165) on the back of
the lampholder, and install the instru-
ment cluster (par. 125).

128. Ignition Switch (Gasoline Engine)

a. Removal. Disconnect the battery ground
cable (fig. 153) before the removal of the
ignition switch (fig. 166). Remove the screw
from the center of the switch handle and re-
move the handle. Remove the hex-nut and lock-
washer holding the switch to the instrument
panel and remove the switch from the back of
the panel. Disconnect the cables from the
switch,

b. Installation. Connect the cables (11, 12,
27, and 85) (fig. 71) to the switch. Place the
ignition switch in position on the instrument
panel and secure to the panel with alockwasher
and hex-nut. Install the switch handle and se-
cure with screw. Connect the battery ground
cable (fig. 153) to the battery.

129. Accessory Switch (Multifuel Engine)

The accessory switch is identical to the
ignition switch in gasoline model trucks. Refer
to paragraph 128 for removal procedures.

130. Light Switch

a. General. Either single or double recep-
tacle light switches are in use on these ve-
hicles. Replacement switch should bhe the
same as the original; otherwise the chassis
wiring harness (par. 118) may have to be
exchanged for one fitting the new-type switch.
Refer to the direct support maintenance per-
sonnel, if the equivalent switch is not obtain-
able.

b. Removal. Remove the receptacle con-
nector(s) from the receptacle(s) on the back
of the light switch (fig. 52). Remove the four
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screws holding the switch to the instrument
panel, and remove the switch.

Installation. Place the light switch (fig.
166} in the dash panel from the front, and
secure with the four internal-teeth lock-
washer and cross-recess-binding head screws.
Connect the connector(s) to the switch re-
ceptacle(s).

d. Testing. Test the light switch by setting
the switch levers in all positions and checking
the lights. Refer to Table 6 for combinations
of settings and conditions of the lights.

131. Headlight DImmer Switch

a. Removal. Remove the two screws se-
curing the dimmer switch (fig. 167) and switch
protector to the toeboard, and remove the
switch and protector. Disconnect the cables
from the switch.

b. Installation. Connect the cables (16, 17,
and 18) (fig. 71) to the switch. Install the dim-
mer switch (fig. 167) to the underside of the
toeboard with two external-teeth lockwasher
and cross-recess panhead screws, but do not
tighten the screws. Position protector over
the switch and slide the slotted side of the
protector between the switch mounting bracket
and the toeboard. Tighten the screws to se-
cure the protector and switch on the toeboard.

Testing. With the auxiliary switch of the
11ght switch (par. 130) in SER DRIVE posi-
tion, operate the dimmer switch button and
check the headlight high and low beams.

IGNITION
SWITCH

SWITCH

Figure 166, Switch group - gasoline
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Table 6. Test Chart for Light Switch

Position of switch levers

Condition of lights

1.

5.

MAIN-OFF and
AUXILIARY-OFF

. MAIN-BO MARKER and

AUXILIARY-OFF

AUXILIARY DIM
AUXILIARY-PANEL BRT
AUXILIARY-PARK

MAIN-BO DRIVE

(UNLOCK MECHANICAL LOCK) and
AUXILIARY-OFF

AUXILIARY-OFF

AUXILIARY -DIM
AUXILIARY-PANEL BRT
AUXILIARY-PARK
MAIN-STOPLIGHT

(UNLOCK MECHANICAL LOCK) and
AUXILIARY-OFF

AUXILIARY-DIM
AUXILIARY-PANEL BRT
AUXILIARY-PARK

MAIN-SER DRIVE

(UNLOCK MECHANICAL LOCK) and
AUXILIARY-OFF

AUXILIARY-DIM
AUXILIARY-PANEL BRT

AUXILIARY-PARK

All lights out.
Blackout marker, blackout stop, and
blackout taillight circuits energized.
Adds dim instrument cluster lights.
Adds bright instrument panel lights.
Adds dim instrument cluster lights.
Blackout head, blackout stop, blackout
tail, and blackout marker light cir-
cuits energized.
Adds dim instrument cluster lights.
Adds dim instrument cluster lights.
Adds dim instrument cluster lights.
Adds dim instrument cluster lights.

Service stoplight circuit energized.

Adds dim instrument cluster lights.
Adds bright instrument cluster lights.
Adds dim instrument cluster lights.
Service head, service tail, and serv-
ice stoplight circuits energized.
Adds dim instrument cluster lights.
Adds bright instrument cluster lights.
Adds service parking lights and dim

instrument cluster lights. Remove
service headlights.
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Figuve 168. Switch gvoup - multifuel

132. Circuit Breakers (Fig. 169)

a. Removal. Disconnect the connectors (fig.
169) from the circuit breaker. Remove two
screws, and remove the breaker.

b. Installation. Install the circuit breaker
with two cross-recess panhead tapping screws,
and install the connectors (fig. 169).

c. Testing. Operate the switch in the cir-
cuit containing the circuit breaker to be tested;
then operate a unit protected by the circuit
breaker. If the unit operates, the circuit
breaker is in good condition.

133. Speedometer Assembly
a. Speedometer.

(1) Removal. Remove the instrument clus-
ter (par. 125) from the dash panel.
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Disconnect the flexible shaft from the
speedometer (fig. 164 or 165). Remove
two mounting nuts and lockwashers
from the mounting clamp, and remove
the speedometer from the front side
of the instrument cluster panel.

(2) Installation. Place the speedometer
in position and install the mounting
clamp, lockwashers, and nuts. Con-
nect the flexible shaft to the speedom-
eter., Install the instrument cluster
(par. 125).

(3) Mileage. Enter in the vehicle equip-
ment log the odometer mileage indica-
tion from both the speedometer being
replaced and the speedometer being in-
stalled, to preserve the continuity of the
total vehicle mileage. See TBORD 1030
for data plate changes.

b. Speedometer Flexible Shaft.

(1) Removal. Disconnect the flexible shaft
from the angle-drive adapter on the
transfer (fig. 170) and from the speed-
ometer. Disconnect the clips and re-
move the flexible shaft from the ve-
hicle.

(2) Installation.

(a) Note that the ends of the flexible
shaft are different. The end attached
to the angle-drive adapter has a
small projecting shaft with a key.
Place the flexible shaft in the truck

Figuve 169, Civcuil breakevy
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frame in the original location. Aline
the key in the end of the flexible shaft
with the keyway in drive adapter and
insert the shaft. Tighten the con-
necting nut on the drive joint.

(b) Pass the speedometer end of the

flexible shaft through the firewall.
Insert the square end of the shaft
into the speedometer, and tighten the
connecting nut. Fasten the clips to
secure the flexible shaft to the chas-
sis.

c. Speedometer Angle-drive Adapter (Fig.

170).
(1)

(2)

Removal. Disconnect the flexible shaft
from the angle-drive adapter. Unscrew
the adapter from the transfer.

Installation, Screw the adapter into the
adapter hole in the transfer.

Note. Make sure the lip of the rubber
seal faces inward - toward the transfer
case - to prevent lubricant leakage.

Connect the flexible shaft to the adapter.

d. Speedometer Flexible Shaft Core.

(1)

Removal, Disconnect both ends of flex-
ible shaft. Remove damaged core by
pulling on the transfer end with a pair
of pliers. If core is broken, also pull
the speedometer end of the core out
of the flexible shaft housing by using
the same procedure.

i T i E T ke e iy et

SHAFT y

Figuve 170, Speedometer flexible shajt angle

drive adapter

(2

Installation.

(a) Insert the replacement core into the

transfer end of the flexible shaft hous-
ing and carefully push it through
until it fits snugly into the end of
the attachment bushing.

(b) Reconnect the ends of the flexible

shaft to the transfer and speedom-
eter.

134. Tachometer Assembly (Fig. 171)

a. Tachometer.

(1)

(2)

(3)

Removal. Removal procedure for the

tachometer is the same as for the
speedometer. Refertoparagraph 133a.

Installation. Installation procedure for
the tachometer is the same as for the
speedometer. Refer toparagraph 133a.

Hours of operation. Enter in the ve-
hicle equipment log the hours indi-
cation from both the tachometer being
replaced and the tachometer being
installed, to preserve the continuity of
the total vehicle hours of operation.

_l?. Tachometer Flexible Shaft.

(1)

Removal. Disconnect the flexible shaft

ends from the angle-drive adapter

Figuve 171, Tachometey flexible shaft angle

drive adaptevr



on the timing gearcase (fig. 171).
Disconnect the clips on the engine and
remove the flexible shaft from the
vehicle,

(2) Installation.

(a)

(b)

Notice that the ends of the flexible
shaft are different. The end attached
to the angle-drive adapter has a
small projecting shaft with a key.
Push the other end of the shaft
through the rubber bushing in the
firewall. Place shaft along the top
of the engine in the original location,
Aline the key in the f{lexible shaft
with the keyway in the drive adapter
and insert the shaft. Tighten the con-
necting nut on the drive joint.

Insert the square end of the flexible
shaft into the tachometer, and tighten
the connecting nut. Fasten the clips
to secure the flexible shaft to the en-
gine.

c. Tachometer Angle-drive Adapter.

(1)

(2) Installation.

Removal. Disconnect the flexible shaft
from the angle-drive adapter (fig. 171).
Unscrew the adapter from the timing
gearcase.

Screw the adapter into
the adapter hole in the timing gear-
case, facing it in the direction most
convenient for connection to the flex-
ible shaft. Connect the flexible shaft
to the adapter (b(2)(a) above).

d. Tachometer Flexible Shaft Core.

(1)

Removal. Disconnect both ends of flexi-
ble shaft. Remove damaged core by
pulling on the engine end with a pair
of pliers. If the core is broken, also
pull the tachometer end of the core
out of the flexible shaft housing, using
the same procedure.

(2) Installation.

(a) Insert the replacement core into the

the engine end of the flexible shaft
housing and carefully push it through
until it fits snugly into the end of the
attachment bushing.

(b) Reconnect the ends of the flexible

shaft to the engine and the tachom-
eter.
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135. Horn and Horn Button

a. Horn Button.

(1)

(2)

(3)

Removal. Horn button is mounted in the
center of the steering wheel. To re-
move, lift the rubber cap, press down
on the button, and turn counterclock-
wise one-quarter turn to disengage
from the steering wheel (fig. 172).

Cleaning. Clean contacts thoroughly.
Wipe out the button recess in the
steering wheel.

Installation. Place the horn button in
recess in the steering wheel, press
down and turn clockwise until engaged.
Install the rubber cap over the button.

b. Electric Horn (Fig. 173).

(1)

@)

Removal. Disconnect the cables (fig.
56) at the horn. Remove two screws
and lockwashers holding the horn
mounting bracket to the panel, and re-
move the horn and bracket. Remove the
four nuts, the four lockwashers, and the
two screws securing the horn to the
bracket, and remove the horn.

Adjustment (fig. 174).

(a) Remove screws and star washers

securing back cover of horn assem-
bly.

(b) Remove back cover from horn as-

sembly.

(¢) Install horn assembly on horn mount-

ing bracket with back cover off.

CUP , SPRING AND
CONTACT

;O E1R11]

Figuve 172, Horvn button vemouved
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Figure 174. Electric horn adjustment

(d) Loosen outer locknut and turnadjust-
ing nut for horn adjustment. Tighten
locknut.

(e) Remove horn from bracket, install
back cover, and install horn ((3)
below).

(3) Installation. Install the horn on the
bracket with two roundhead screws,
four lockwashers, and four hex-nuts.
Position the horn against the back of
the headlight panel, and install two
hex-head screws and the lockwashers
through the panel into the mounting
bracket. Connect the cables (fig. 56)
to the horn.

c. Air Horn (Fig. 175).

—(1) Removal. Drain air reservoirs (par.
222). Disconnect two cables (fig. 56)
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(2)

@)

(1)

(2)

Figure 175. Air horns

at the horn solenoid. Disconnect the
air horn and air supply line from the
horn solenoid. Remove the two screws
holding the horn to the mounting brack-
et, and remove the horn.

Air horn solenoid replacement. Un-
screw the solenoid from the horn. In-
stall the new solenoid in the horn.

Installation, Install the horn on the
bracket and secure with two hex-head
screws and safety nuts. Connect the
air supply line to the horn solenoid.
Connect the two cables (fig. 56) to
the solenoid.

136. Sending Units

a. Removal.

Water temperature and oil pressure
gage sending units. These units have
pipe thread connections. Disconnect
the proper cable (fig. 177 or 178),
and remove unit.

Fuel gage sending unit.

Warning: Do not permit smoking,
sparks or open flame within 50 feet
of vehicle during any operation in-
volving open fuel tanks, fuel Iine re-
moval, or fuel draining.

This unit is flange-mounted on the fuel
tank. Loosen nuts on the bottom ends
of straps holding the fuel tank. Re-
move screws and nuts at the top ends
of straps, and slide the tank out on
fuel tank supports (fig. 176) to clear
body. Disconnect the cable from the



€ LOCATED ON
FUEL TANK

L 4. ORD E19097
Figure 176. Fuel level gage sending unit

sending unit. Remove five screws and
copper washers securing the unitinthe
tank, and lift unit from the tank. Dis-
card gasket.

_b. Installation.

(1) Water temperature and oil pressure,
gage sending units. These units have
pipe thread connections. Coat the
threads with an approved heat-resistant
sealer, screw the unit into its mount-
ing hole and connect the proper cable
(fig. 177 or 178).

(2) Fuel gage sending unit.

Note. Observe warning in a (2) above.

This unit is flange-mounted on the fuel
tank. Place a new sending unit gasket
on the mounting pad on the tank, in-

—a .
SEMDING UNIT

i . .
F gl LOCATED ON
2 FRONT OF AIR

INTAKE MANIFOLD

- X

Figuve 177. Temperatuve gage sending unit
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CABLE
COMNECTOR

LOCATED LOWER
RIGHT REAR
ENGINE BLOCK

Figuve 178. Oil pressuve gage sending unit

sert the unit operating mechanism in
the tank and secure the unit to pad
with five roundhead screws and copper
washers. Connect the cable to the
unit. Reposition tank on supports, and
secure the holding straps with a hex-
head screw and safety nut for each
strap. Tighten the bottom nuts on
straps.

137. Air Stoplight Switch (M48, M275 and
M275A1) (Fig. 179)

a. Removal. Disconnect two cables from
switch. Remove the switch from the pipe
nipple on check-valve.

b. Installation. Install the switch on pipe
nipple on check-valve. Connect two cables to
the switch.

c. Testing. With light switch set to the
stoplight position, operate the airbrake hand
control and check to see that the stoplights
light.

* AIR BRAKE HOSE
CUT-OUT COCK

ORD E21633

L3

\

Figuve 179, Aiv stoplight switch - M48 and
M275 tractor trucks
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138. Hydraulic Stoplight Switch

a. General,

(1) Two types of stoplight switches are
in use on the 2-1/2 ton, 6 x 6, trucks.
The older type (A, fig. 181) consists
of a switch body with two electrical
wires permanently attached, termi-
nated in individual connectors. The
newer type (C, fig. 181) does not have
the permanently attached wires and
connectors. Instead, it consists of a
switch body with an attached connector
shell encircling two male contacts.

(2) The correct replacement switch should
be used whenever possible. However,
if necessary, the switches may be
interchanged, using the procedure in
e and { below.

b. Removal. Disconnect the electrical con-
nections from the switch (fig. 180) and un-
screw switch from air-hydraulic cylinder.

c. Installation.

(1) Install switch in the air-hydraulic cyl-
inder and screw in tight. Connect elec-
trical connections to the switch (fig.
180).

(2) Bleed the service brake system (par.
177).

d. Testing. With light switch set to stop-
light position, depress brake pedal and check
to see that stoplights light.

e. Replacing Old-type Stoplight Switch with
New-type Stoplight Switch.

AlR HYDRAULIC
CYLINDER

Figuve 180. Hydvaulic stoplight switch
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(1) The required parts are contained in
Waterproof Electrical Repair Kit H020-
5701060.

(2) Replacement of the old-type switch (A,
fig. 181) with a new-type switch (C,
fig. 181) presents a condition where
the chassis harness will not reach
the switch; also, the connecting ter-
minals will not match. The additional
length of cable needed to reach the
chassis harness is provided by utiliz-
ing a portion of the old-type switch
((3) below).

(3) Sever the electric cables from the
old-type switch as close as possible
to the switch body and strip these
cable ends (B, fig. 181) to permit the
installation of two male terminals, the
waterproof cable-connector grommet,
the grommet adapting bushing, and the
female ‘“Y’’ connector waterproof shell
(D, fig. 181).

(4) Utilizing this modified portion of the
old-type switch and two electrical con-
nector terminal sleeves, connect the
new-type switch to the chassis har-
ness.

f. Replacing a New-type Stoplight Switch
with an Old-type Stoplight Switch.

(1) Replacement of the new-type switch
(C, fig. 181) with an old-type switch
(A, fig. 182) presents a condition where,
although the switch and chassis harness
are in position to be joined, the con-
necting terminals will not match.

(2) Cut the male waterproof cable-con-
nector shell and the female water-
proof cable-connector shell off the
old-type switch (A, fig. 182).

(3) Replace with the male waterproof con-
nector shell, utilizing the terminals,
grommets, and bushings of the old-
type switch (B, fig. 182).

(4) Connect the chassis harness to the
old-type stoplight switch.

Note. By making the above change to
the old-type stoplight switch cables
instead of to the chassis harness, it
will not be necessary to change any
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A - HYDRAULIC STOP LIGHT SWITCH - 7760414 (OLD TYPE)

STRIPPED ELECTRIC CABLES

SWITCH BODY

B - HYDRAULIC STCP LIGHT SWITCH - 7760414 {OLD TYPE)
(AFTER SEVERING OF SWITCH BODY)

FEMALE Y-CONNECTOR CONNECT THIS END

W GROMMET
WATERPROOF SHELL-573008 ADAPTING TO CHASSIS HARNESS
BUSHING-
MALE TERMINAL-572929 572999

WATERPROOF CABLE

ELECTRIC AL CONMECTOR

TERMINAL SLEEVE-573000 CONNECTOR GROMMET-573005
C~HYDRAULIC STOP LIGHT D-MODIFIED PORTION OF
SWITCH-7388813 (NEW TYPE) OLD-TYPE SWITCH

ORD E21634

Figuve 181. Cables from old-Lype stoplight switch adapted for use with new-type switch
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MALE WATERPROOF CABLE-CONNECTOR SHELL-573C10

FEMALE WATERPROOF CABLE
CONNECTOR SHELL~573007

I

A - HYDRAULIC STOP LIGHT SWITCH - 7760414 (OLD TYFE)

MALE WATERPROOF CONMNECTOR SHELL - 573009

Y

CONNECT THIS
END TO THE
CHASSIS
HARNESS

o =

B - MODIFIED OLD-TYPE HYDRAULIC STOP LIGHT SWITCH

ORD E21635

Figure 182. Old-type stoplight switch adapted for use with new-type harness

of the harness connections when it
becomes necessary to replace with a
new-type switch.

139. Low Air Pressure Warning Buzzer
(Fig. 183)

a. Removal. Disconnect cable from buzzer,
remove three screws and safety nuts securing
the buzzer to the dash panel, and remove the
buzzer.

_b. Installation. Place the buzzer on the dash
panel and secure with three hex-head screws
and safety nuts. Connect the cable to the
buzzer.

¢. Test. Drain the air reservoir (par. 222)
until the pressure is below 65 psi. Buzzer
must operate with the air pressure below
65 psi.

140. Low Air Pressure Buzzer Switch
(Fig. 183)

a. Removal. Disconnect two cables from
switch. Drain air reservoirs (par. 222) by
opening draincocks. Disconnect pressure
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switch airline from switch, remove two screws
securing switch to the dash panel, and remove
switch.

Figurve 183, Low air pressuve warning buzzer
and switch



b. Installation. Install the switch onthe dash
panel with two external-teeth lockwasher
screws. Connect the switch airline to the
switch. Connect the two cables to the switch.
Start the engine and build up the air pressure
1n reservoirs.

. Test. Refer to Table 5, figure 56, test 2.
141. Manifold Preheater Switch (Fig. 168)

a. Removal (Fig. 184).

(1) Remove screws securing manifold pre-
heater switch to the dash panel, and
remove switch.

(2) Disconnect cable connectors from

manifold preheater switch.
b. Installation (Fig. 184).

(1) Hold switch in position and connect
two cable connectors to switch ter-
minals.

Section XXIIL

142. Purpose

a. Radio interference suppression is the
elimination or minimizing of electrical dis-
turbances which interfere with radioreception
or disclose the location of the vehicle to sen-
sitive electrical detectors. It is important,
therefore, that all vehicles, with or without
radios, be suppressed properly to avoid de-
tection and to prevent interference with radio
reception of neighboring vehicles.

b. Suppression in these vehicles is accom-
plished by the use of resistor suppressors and
capacitors. In addition, metal parts in the
vicinity of the engine are formed into a shield
by use of braided bond straps and toothed
washers, confining electrical disturbances so
they cannot disturb receiving equipment. Wir-
ing that may carry interfering surges to a
point where interference will affect radio
reception is shielded.

143. Coordination with Direct Support
_ Maintenance Unit

Refer to paragraph 2 for information on co-
ordination with direct support maintenance
unit.

TM 9-2320-209-20

(2) Install switch on dash panel with two

external-teeth lockwasher screws.

c. Test. Refer to TM 9-2320-209-10.

ORD E19162

Figuve 184, Manifold preheatev switch -

removed

RADIO INTERFERENCE SUPPRESSION

144. Description

a. Ignition System (Gasoline Engine).

(1)

(2)

(3)

Spark plugs. Each plug is integrally

shielded and contains a built-in re-
sistor for interference suppression.

Spark plug cables. Each cable is
shielded by copper-braid conduit cov-
ered by rubber. Conduit nuts ground
the flexible shielding.

Distributor. The distributor has a re-
sistor,. capacitor or feed-through ca-
pacitor in the input circuit to the ig-
nition coil. A capacitor is located in
the terminal coupling and coupling
housing on the distributor (fig. 142).
A terminal on the coupling end of
capacitor acts as a coupling terminal
for cable connection. A resistor-ca-
pacitor assembly connects on other
end to the coil resistor in the distrib-
utor. The coil resistor connects to the
ignition coil and coil capacitor. These
two capacitors and one resistor act
as an input filter to the ignition sys-
tem for radio suppression. Distributor
rotor has a built-in resistor and each
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cable terminal on distributor cap has
a built-in resistor for distributor out-
put filtering.

b. Charging System.

(1) Generator. Generator has static col-
lector brushes and generator capacitor
for suppression purposes., Capacitor,
in cable eonnector receptacle elbow on
generator housing, is connected to
generator output cable.

(2) Generator regulator. Regulator has
choke coil in field circuit input and
two capacitors in regulator output cir-
cuit.

(3) Generator-to-regulator wiring harness.

Harness is shielded by braided conduit
and terminates in connectors, ground-
ing the shielding.

¢, Starting System. Starter has capacitor
inside of commutator end cover. Capacitor is
located in field circuit to prevent feedback to
electrical system.

d. Ground and Bond Straps. Two radiator
ground straps are located at bottom of radi-
ator (fig. 135). Engine ground straps are
located at rear of engine (fig. 79) and on
flywheel housing. The two ground straps at
bottom of radiator, one on each side, are
between radiator and engine front mounting
support. The ground strap at rear of engine
is between left side of engine and firewall.
The ground strap connects flywheel housing
to chassis at engine rear mounting support.

145. ignition System (Gasoline Engine)

a. Spark Plugs. Suppression resistor is an
integral part of spark plug. Replace spark
plug (par. 98), if resistor is defective.

b. Spark Plug Cables. Cable shielding is
integral with cable. Replace cable (par. 99),
if shielding is defective.

c. Distributor (Fig. 142).

(1) Resistor-capacitor.

(a) Removal. Remove ignition-switch-to-
ignition-coil cable from distributor.
Remove distributor cover (par. 94).
Remove four screws securing dis-
tributor terminal coupling on dis-
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tributor housing, and remove coupling
and gasket. Disconnect coil capacitor
cable from coil resistor, and pull
out resistor-capacitor.

(b) Installation. Insert resistor-capaci-

tor into distributor housing with ca-
pacitor cable extending into distrib-
utor interior and secure cable to
coil resistor. Install gasket and cou-
pling on housing and secure with four
lockwasher fillister-head screws. In-
stall distributor cover (par. 94).

(2) Coil resistor.

(a) Removal. Remove distributor cover

(par. 94). Remove cables connecting
coil resistor to ignition coil and re-
sistor-capacitor. Remove two screws,
washers, and resistor mounting
bracket holding resistor indistributor
housing, and remove resistor.

(b) Installation. Install resistor in hous-

ing and secure with mounting brack-
et and two roundhead screws and
lockwashers. Connect coil capacitor
cable to terminal on top end of re-
sistor, Connect resistor cable to
positive (+) terminal on ignition coil.
Install distributor cover (par. 94).

(3) Coil capacitor.

(a) Removal. Remove distributor cover

(par. 94). Remove coil capacitor ca-
ble from ignition coil positive (+)
terminal. Loosen screw holding ca-
pacitor clamp over capacitor, and
turn clamp to clear capacitor. Re-
move capacitor.

(b) Installation. Install capacitor in dis-

tributor housing. Turn clamp over
capacitor, and tighten clamp screw.
Connect capacitor cable to ignition
coil positive (+) terminal. Install
distributor cover (par. 94).

(4) Rotor resistor. Resistor is integral

(5)

with rotor. Remove distributor cover
(par. 94). Replace rotor (par. 95), if
resistor is defective. Install distrib-
utor cover (par. 94).

Cap terminal resistors. Resistors are
integral with cap. Replace distributor




cap and cover (par. 94), if resistors
are defective.

146. Charging System

a. Generator. The generator capacitor is
enclosed in the waterproof generator housing.
Replace generator (par. 108) if capacitor is
defective.

b. Generator Regulator. Regulator capaci-
tors are enclosed in sealed regulator. Replace
generator regulator (par. 109) if capacitors
are defective.

147. Starting System

a. Starter Capacitor Removal. Remove com-
mutator end cover (fig. 146) from starter.
Loosen screw holding capacitor cable tobrush
holder, and remove cable. Loosen commutator
end head screw securing capacitor mounting
bracket to end head, and remove bracket and
capacitor.

b, Starter Capacitor Installation. Install ca-
pacitor by securing mounting bracket under
commutator end head screw. Connect capacitor
cable to brush holder screw. Install commu-
tator end cover (fig. 146) on starter.

148. Ground Straps

a. Radiator Ground Straps.

(1) Removal. Remove nut and screw secur-
ing each strap to radiator (fig. 135).
Loosen nut and screw securing open
end terminal of strap to engine front
mounting support and remove strap.
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(2) Installation. Connect each strap to
engine front mounting support (fig.
135), and tighten nut and screw se-
curely. Connect strap to radiator with
an external-teeth lockwasher hex-head
screw and safety nut for each strap.

b. Engine Ground Strap.

(1) Removal. Loosen screw securing open
end terminal of engine ground strap
(fig. 79) to push rod cover and remove
strap from cover. Remove nut and
screw securing strap to firewall and
remove strap.

(2) Installation Connect engine ground
strap (fig. 79) tofirewall with external -
teeth lockwasher hex-head screw and
safety nut. Slide open end terminal un-
der screw on pushrod cover andtighten
screw securely.

c. Flywheel Ground Strap.

(1) Removal. Loosen screw on flywheel
housing securing strap, and remove
strap from housing. Remove screw
and washer securing strap to engine
rear support bracket, and remove
strap.

(2) Installation. Connect strap to engine
rear support bracket with external-
teeth lockwasher, hex-head screw and
plain washer. Slide open end terminal
of strap under flywheel housing screw,
and tighten screw securely.

Section XXIV. CLUTCH

149. Description

The clutch consists of two separate group-
ings of parts. The clutch disk and pressure
plate mechanism is in the flywheel housing
(fig. 185). The clutch release bearing and
throwout shaft mechanism is in the clutch
housing (fig. 186) and is attached to and con-
sidered part of the transmission (par. 153).
The driven disk, when clamped between the
flywheel and the pressure plate, transmits
engine power from the flywheel to the trans-
mission. The clutch is always in engaged

position, unless purposely disengaged by the
driver. Foot pressure on the clutch pedal
causes the release bearing to actuate the
pressure plate to free the clutch disk from
engagement.

150. Controls and Linkages

a. Adjustment. Adjust the engine clutch
controls and linkage as shown in firure 187.
Loosen the locknut on the clutch control rod
assembly and remove the pin connecting the
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Figure 185. Clutch disk and pressure
plate mechanism

adjustable yoke to the clutch throwout shaft lever.
Turn the yoke until the desired setting is obtained.
Free pedal travel must be between one and one-half
to two inches. Connect the yoke to the clutch
throwout shaft lever and tighten locknut. See par. d.
for approximate configuration of linkage.

THROW=-OUT SHAFT YOKE

TRAMSMISSION MAIN
DRIVE SHAFT

ORD E21638

Figure 186. Clutch release bearing and
throwout shaft yoke
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CLUTCH CLUTCH
THROWOQUT CONTROL
= SHAFT LEVER LEVER

“ADJUSTABLE  CLUTCH
"YOKE  CONTROL ROD

ORD E19312

Figure 187. Clutch controls and linkage
adjustment

b. Removal (Fig. 187).
(1) Loosen the screw securing the clutch

pedal lever to the clutch and brake lever
shaft and remove the clutch pedal lever.

(2) Loosen the nut on the clamp securing
the clutch throwout shaft lever to the
clutch throwout shaft and remove the
lever.

(3) Loosen the nut on the screw securin
the clutch control lever to clutch an
brake lever shaft and remove the control
lever and lever shaft.

c. Repair. Weld, straighten, or replace broken
or damaged parts as necessary.

d. Installation. Install items in reverse order of
removal. Using the following as an approximate
configuration of the linkage.

(1) Rotate clutch throwout shaft clockwise
until face of throw out bearing contacts
ends of release levers in clutch assembly.

(2) Install throw out lever on throw out
shaft with the lever center line one (1)
spline to the rear of the vertical center
line of throw out shaft (fig. 187.1) and
onto shaft until 3/8" full splines shows
after “flated” area (fig. 187.1). From
center line of hole in throw out lever for
control rod attaching pin to flywheel
housing flange on transmission should be
approximately 3-1/4” (fig. 187.1).




(3)

4

&)

Measurement betw ..i center line of the
hole for attaching control rod, should be
approximately 14-1/8" (fig. 187.1).

Attach control rod to throw out release
lever with pin head toward transmission
control rod to clutch control lever with
locknut toward transmission. Pins must
fit freely.

This should give 1-1/2” to 2” free pedal
travel. If adjustment is required,

lengthening the rod decreases amount of

€4 ,TM 9-2320-209-20

free pedal, shortening the rod increases
amount of free pedal.

151. Pressure Plate,

Note. Prior to removal of the clutch asssembly, it is
necessary to remove the transmission in accordance
with paragraph 154,

a. Coordination  with  Direct  Support
Maintenance Unit. Refer to paragraph 2 for
information in coordination with the direct support
maintenance unit.

LEVER CENTER LINE ONE (1)
SPLINE TO REAR OF SHAFT
CENTER LINE

SHAFT CENTER LINE

AT 30717

Figure 187.1 Location of linkage adjustment points.

262.1




C4 , T™ 9-2320-209-20

This page left blank intentionally

262.2



b. Removal (Fig. 185).
(1) Remove the six screws and washers

securing the clutch assembly to the
flywheel.

(2) Remove the driven disk from the shaft
and flywheel assembly.

c. Installation (Fig. 185).

(1) Position the alining arbor in the clutch
pilot bearing.

(2) Position the driven disk with the short
extension of the hub toward the fly-
wheel,

(3) Install the pressure plate assembly
to the flywheel with six washers and
screws.

152 Clutch Release Bearing and Throwout
Shaft Yoke

a. Coordination with Direct Support Main-
tenance Unit. Refer to paragraph 2 for in-
formation on coordination with the direct
support maintenance unit.

b. Removal.

(1) Remove transmission. Refer to para-
graph 154.

(2) Remove clutch release bearing. Re-
move the clutch release bearing support
springs (fig. 186) from the clutch re-
lease bearing support, and slide the
bearing and support from the sleeve

Section XXV.

153. Description and Data

a. Description. The transmission (fig. 188)
is a manually shifted, selective gear type with
five speeds forward and one reverse. It is
mounted on and supported by the flywheel
housing and includes part of the clutch (par.
149). Gear shifting is by transmission gear-
shift lever.

TM 9-2320-209-20

of the transmission main drive shaft
bearing cap. Remove the release bear-
ing and two support buttons from the
bearing support.

(3) Remove clutch throwout shaft yoke.
Remove the two screws, lockwashers,
and keys holding the clutch throwout
shaft yoke to the clutch throwout shaft.
Pull the shaft from the clutch housing,
and remove the yoke.

c¢. Installation.

(1) Install clutch throwout shaft yoke. Slide
the clutch throwout shaft through the
shaft opening in the clutch housing with
the squared end of the shaft tothe right
when facing the clutch housing end of
the transmission. Install the throwout
shaft yoke on the end of the shaftin the
housing, being sure the curved surfaces
that will contact the release bearing
support face away from the transmis-
sion. Slide the shaft through the other
shaft opening in the housing, and in-
stall two yoke keys through the yoke
slot into the keyways in the shaft. Se-
cure the yoke keys in place and the
yoke on the shaft with two hex-head
screws and lockwashers.

(2) Install clutch release bearing. Install
the release bearing on the bearing sup-
port. Insert two support buttons in the
holes in the bearing support. Slide the
bearing and the support on the sleeve
of the main drive shaft bearing cap.
Install two release bearing support
springs (fig. 186) in the throwout shaft
yoke and the bearing support.

TRANSMISSION
b. Data.
Make o cen g v ek b . . Spicer Mfg. Co.
Model . :uuwewsas S 3052
TYPE + . v+ v eeeeuaesss... Synchromesh
Gear ratios:
Reverse .........000.. 7.36-to-1.00
PITAE: 5iss 4 soa v & 58 5 7.55-t0-1.00
SECONT e w srws wowa @ ses s S 18=t0=1.00
Third .55 e% Ve @ e wan 2040=to=1.00
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GEARSHIFT LEVER

DRAIN PLUC

ORD E21637

Figuve 188, Transmission with
powey takeoff

154. Transmission

a. Coordination with Direct Support Main-
tenance Unit. Refer to paragraph 2 for infor-
mation on coordination with the direct support
maintenance unit.

b. General. Replacement of the transmis-
sion is facilitated when the engine and trans-
mission are removed together as a unit (par.
49). However, the transmission can be re-
moved separately (¢ below) without the engine
removal.

c. Removal.

(1) Disconnect points inside of the cab.

(a) Remove the transmission gearshift
lever. Refer to paragraph 49f (1).

(b) Remove the front and intermediate
tunnels. Refer to paragraph 491 (2).

(¢c) Disconnect the clutch control rod.
Refer to paragraph 491 (3).

(d) Disconnect the transfer reverse shift-
lever rod. Refer toparagraph 49f (4).

(e) Disconnect the transmission-to-
transfer propeller shaft. Refer to
paragraph 49f (5).

(2) Disconnect points under the truck.
(a) Vehicles equipped with a front winch.

1. Disconnect the front winch drive
shaft. Refer to paragraph 49g(2)
(a).

2. Disconnect the transmission power-
takeoff shifting lever rod. Refer to
paragraph 49g(2)(b).

(b) Trucks M47, M59, and M342.

1. Disconnect the hydraulic hoist pump
drive shaft. Refer to paragraph
49g(3)(a).

2. Disconnect the transmissionpower-
takeoff rod. Refer to paragraph 49

g(3)(b).
(c) All models.

1. Disconnect the flywheel ground
strap. Loosen the screw holding the
strap to the flywheel housing, and
slip the strap out from under the
screw.

j5a

Drain transmission. Remove the
drain plug and remove the fill and
level plug (fig. 188) from the trans-
mission, and allow the oil to drain
completely. Install the plug securely.

3. Remove transmission (fig. 189).
a) Lonsen the top two nuts only.

b) Remove ten nuts and lockwashers.

¢) Install a chain, and install and
attach the hoist.

d) Operate the hoist to absorb the
weight of the transmission.
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d. Installation.
(1) Install the transmission power take-off (if
equipped).
(a) Install P.T.O. using one gasket.

(b) Check for binding of gears. If bind
exists add second gasket.

(2) Connect points under the truck.
(a) All models.

1. Install the transmission ventilating
valve (fig. 188).

2. Install the transmission. Refer to
paragraph 154.

Note. Raise transmission so that

Figure 189. Transmission - removal input shaft will slide striaght into
clutch. Line up and match splines

e) Remove the two nuts and of input shaft and clutch as nearly
lockwashers Joosened in (a) as possible. If splines do not mate

above. properly, place trnasmission in 4th

or 5th) gear and turn output shaft

f) Slide the transmission back iehtly to match splines. Torque

until the input shaft clears the : z
clutch plate and housing. Eli)? mounting nuts to 2326 1L

(g) Using the hoist (fig. 190), lower

h i I 3. Connect the flywheel ground strap.

:vlfeetlr?igsilms::)?in eono:r: '(afr:x Loosen the screw on the flywheel

der th, yhj} i housing, slide the open-end

HNKE LR VERCAC: terminal of the strap under the

4. Remove transmission ventilating screw, and tighten the screw
valve (fig. 188). securely.

(3) Remove the transmission power take-off (if (b) Trucks M47, M59 and M342.
equipped). 1. Connect the transmission power
Note. P.T.0. driven gear to transmission take-off rod. Refer to paragraph
drive gear should be .008 to .012 in. 49 (3) ().
bggglfnsh' Each gasket changes backlash 2. Connect the hydraulic hoist pump

drive shaft. Refer to paragraph 49g
(3) (a).

(c) Vehicles equipped with front winch.

1. Connect the transmission power
take-off shifting lever rod. Refer to

paragraph 49g (2) (b).

Connect the front winch drive
shaft. Refer to paragraph 49g (2)
(a). -

(3) Connect points inside of the cab.

It

(a) Connect  transmission-to-transfer
Fr;)peﬂer shaft. Refer to paragraph 49f
5).

Figure 190. Lowering transmission vsing hoist 8387771
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(b) Connect the transfer reverse shifting
lever rod. Refer to paragraph 49f (4).

(c) Connect the clutch control rod. Refer
to paragraph 49f (3).

(d) Install the front and intermediate
tunnels. Refer to paragraph 49f (2).

(e) Install the transmission gearshift lever.
Refer to paragraph 49f (1). If gearshift
lever contacts the instrument panel,
remove the lever from the transmission.
Remove the lever knob, and bend lever
until it clears the panel by at least 1
inch. Install the knob, and install the
lever on the transmission.

(4) Lubricate transmission. Lubricate the
transmission according to the lubrication

instructions in LO 9-2320-209-12.

(5) Record of replacement. Make a record of
the replacement on DA Form 2408-1.

155. Preliminary Tests

a. Before vehicles are serviced for issue, a
preliminary test should be made to determine that the
mainshaft front-bearing rollers are functioning
correctly. In order to detect and correct incipient
failures and prevent serious damage to the transmission
components, the following tests will be made:

Note. Tests will be performed with the

transmission warm.

b. With the engine running and the transmission
in neutral position, permit the clutch to engage slowly.
If a decided growl is heard, mainshaft front-bearing
rollers may be faulty.

¢. With the transmission shifted to first speed
forward and the transfer shifted to neutral position,
permit the clutch to engage slowly. If a decided growl
is heard, the transmission mainshaft front-bearing
rollers may be faulty.

d. Move the transmission gearshift lever to fifth
speed forward position and the transfer gearshift to
neutral position, then permit the clutch to engage
slowly. No growl should be heard as the transmission
main drive shaft, main (input) shaft, and mainshaft
front-bearing rollers are turning at the same speed.

e. If the above tests disclose that the rollers are
defective or if it is found that the main drive shaft or
main (input) shaft is defective, the transmission should
be repaired. Notify a direct support maintenance unit.

f. Operate power take-off if whining noise occurs,
gear clearance is too tight. Add a mounting gasket. If
installation clatters, clearance is too large. Remove a
mounting gasket. However, one gasket is always
required to control oil leakage.

156. Special Instructions

The letter “R” will be stamped on the transmission
case on the rear countershaft boss after the main drive
and main (input) shafts are replaced. This change will
be noted on DA Form 2408-5, Equipment
Modification Record.

Section XXVI. TRANSFER

157. Description and Data

a. Description. The transfer (fig. 192) is a
two-speed, double-sprag wunit driven by the
transmission and distributing power to the front and
rear axles through propeller shafts. It is located
immediately back of the transmission and is supported
on two sides. Control is by the transfer shift lever (fig.
191) in the cab of the vehicle. The transfer gearing is
designed to drive the front axle at a slightly lower
speed than the rear axles. An overrunning double sprag
clutch in the transfer drive to the front axle
automatically éhiminates delivery of power to the front
axle during normal opsration, forward or reverse, and
front wheels run free. Whes rear wheels slip about 8
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percent, overrunning clutch engages and drives the
front axle.

b. Data.
NAREER s - g s oo Ll s 4 Wisconsin Axle
T T L LTl P, D, oo, S e e T-136-10



157.1 Description and Data — Transfer
with Air Actuated Positive Lock-Up.

a. Description. This transfer transmission is a
two speed unit with an air actuated positive lock-up
mechanism. This system enables the driver to engage
the front driving axle at his option. A front wheel drive
selector lever is mounted below the instrument cluster
with an air control valve located behind the lever and
indicator plate for controlling air pressure to the
cylinder mounted on the transfer case. When the
selector lever is placed in the IN position, the air
cylinder moves a shifting fork inside the transfer case
to lock-up two output shaft clutch halves. When this
action takes place, the front output shaft of the

C5, TM 9-2320-209-20

transfer is driving the front axle at the same rate of
speed as the rear axles.

b. Data.
T IO e iisoum oo e e i s w85 11609224
17, (7 1 L ——— T-136-36 (FCM 78500)
i (73 v, SR S Two-speed synchromesh

158. Controls and Linkage.

a. Coordination  with  Direct  Support
Maintenance Unit. Refer to paragraph 2 for
information on coordination with a direct support
maintenance uni.

266.1
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ADJUSTABLE YOKE
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CAP SCREW
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Figure 191, Transfer linkage for double sprag transfer

b. Removal (Fig. 191).

(1)

Remove shift lever linkage. Remove
two safety nuts and screws holding
shift-link assembly on shift lever and
on the transfer shifter shaft, and re-
move link assembly. Remove safety
nut and screw holding shift lever on
shift-lever bracket, and remove lever.

(2) Remove reverse shift linkage,

(2)

(b)

Remove reverse shift rodlever, Jack
up one front wheel, Loosen the safety
nut and screw securing the reverse
shift rod lever onthe transfer reverse
shift rod shaft. Remove the screw
holding lever on the shaft, and pull
lever from shaft.

Remove reverse shift lever. Remove
safety nut from the stud at lower end
of the reverse shift lever. Remove
safety nut, screw and washer holding
lever to transmission shifter shaft,
and remove lever and linkage as a
unit,

¢. Installation (Fig. 191).

(1) Install shift lever linkage,

(a) Install shift lever. Install the shift

(b)

lever on the lever bracket with hex-
head screw and safety nut. Install
the shift-link assembly on the shift
lever, with a hex-head screw amd
safety nut. Place the shift lever im
the low range position, Place the
transfer in the low range position by
pulling the transfer shifter shaft out-
ward to engage the low speed gears.
Check if shift link can be connected
to the shifter shaft without shift lever
movement, If so, install the link te the
shaft with hex-head screw and safety
nut. If not, adjust linkage ((b) below).

Adjust linkage., Adjust link untillinks
fit to shifter shaft without control
lever or shaft motion. Attach link
((g) above). Move the shift lever to
the NEUTRAL and HIGH RANGE po-
sition and note by the lever motion
if transfer-shifter shaft is engaged

»7
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in each position by the shaft detent
within the transfer case. Readjust
link, if necessary.

(2) Install reverse shift linkage.

(a) Install reverse shift lever. Jack up

one front wheel. Position the reverse
shaft linkage at the rear of the trans-
mission and connect the reverse shift
linkage to the pivot stud on the lower
end of the transmission with a safety
nut. Connect the upper end of the lever
to the transmission-shifter shaft with
a hex-head screw, and plain washer,
and 3/8-inch safety nut,

(b) Install reverse shift rod lever. In-

stall the shift-rod lever on the trans-
fer reverse shift shaft with the offset
end of the lever towards the transfer.
Install hex-head screw in the lower
end of lever and make sure screw en-
ters the hole in the shaft. Tightenthe
screw and safety nut on the lever.
Check the reverse-shift linkage and
adjust as necessary ((3) below).

Caution: Replacement of the trans-
mission, transfer, or reverse-shift
linkage will require complete adjust-
ment of the reverse-shift linkage to

assure proper double-sprag action of

the transfer-overrunning clutch.

(3) Check reverse shift linkage.

Note. The vehicle and transfer mech-
anism must be warmed up to operating
temperature before any adjustments
or checks are made on the transfer

linkage.

(a) Raise one front wheel clear of ground.

Shift transmission intoreverse. Turn
front wheel backwards. Then try to
turn it forward. The wheel should be
locked against forward rotation but
free to turn backwards.

(b) Place transmission inlowgear. Turn

front wheel forward. Try turning
wheels backwards. The wheels should
be locked against backward rotation
but free to turn forward.

(c)

(d)

If these conditions do not exist, adjust
reverse shift linkage ((d) below).

Adjust linkage. With one front wheel
of vehicle jacked up, shift transmis-
sion into first gear. Turn jacked-up
wheel one-half turn forward. Shift
transmission into neutral. During this
shift, observe if transfer reverse
shift-rod lever moves. If lever moves,
the transfer reverse shift-lever rod
assembly must be shortened by
loosening the jamnut and turning the
rod into the yoke. If the lever does
not move, proper adjustment may ex-
ist, but more likely the transfer re-
verse shift lever-rod-assembly must
be lengthened by loosening jamnut
and turning the rod out of the yoke.
Repeat the above test procedure until
the lever does not move but is just
on the verge of moving when trans-
mission reaches neutral gear after a
shift from first gear. Recheck ad-
justment with transmission inneutral
by trying to pry reverse shift-rod
lever away from transfer case with
a screwdriver. If lever cannot be
moved, forward speed adjustment is
complete. If the lever moves, shorten
the reverse lever-rod assembly as
described above. Shift the transmis-
sion into reverse and turnthe jacked-
up wheel one-half turn backwards,
making sure transmission staysinre-
verse, Try to pry shift-rod lever to-
ward transfer. If the lever can be
moved one-sixteenth of an inch or
less, the reverse speed adjustmentis
complete. If lever moves more than
one-sixteenth of an inch, lengthen the
shift lever rod assembly, and recheck
the forward and reverse speed adjust-
ments. After final recheck, perform
adjustment check ((c) above).

Note. When the shift is made from
reverse to neutral, the front wheel
must be turned one-half turn for-
ward. When the shift is made from
neutral to reverse, the front wheel

must be turned one-half turn back-

ward.

159. Transfer

a. Coordination with Direct Support Main-

tenance Unit. Refer to paragraph 2 for infor-



mation on coordination with direct support
maintenance unit.

b. Removal.

(1) Vehicles equipped withtransfer power-
takeoff.

(a)

(b)

(c)

Disconnect transfer power-takeoff

shift-control lever link. Refer to
paragraph 158 for disconnecting of
shift control lever link from power-
takeoff shifter shaft lever.

Disconnect drive shaft. Refer topara-

graph 257 for drive shaft disconnect-
ing procedure for the M50 and M50A1
delivery pump drive shaft; paragraph
272 for the M49, M49C and M49 A1C
delivery pump drive shaft; or para-
graph 280 for the M60 and M108 hy-
draulic pump drive shaft.

Disconnect auxiliary governor flexible

shaft (M49, M49C, M49 A1C M50,
M50A1, M60 and M108). Disconnect
flexible shaft from angle-drive adapt-
er (fig. 275) onpower takeoff, and re-

Ch,TM 9-2320-209-20
move adapter. Remove adapterdriven
gear from power takeoff.

(2) All models.

(a)

(b)

(d)

Disconnect propeller shafts. Discon-
nect front axle, transmission-to-
transfer, and forward rear axle pro-
peller shafts (par.165) fromtransfer.
Be sure to observe the precautionary
warning in paragraph 165 before dis-
connecting shafts.

Disconnect handbrake cable. Remove
nut and disconnect handbrake cable
from handbrake shoe lever (fig. 192).
Remove U-bolt, and remove cable
from bracket on transfer.

Disconnect transfer linkage., Remove
transfer - shift lever and transfer -
shift rod-lever from transfer (par.
158).

Disconnect speedometer flexible
shaft. Disconnect speedometer flexi-
ble shaft (fig. 192) from angle drive
adapter on transfer, and remove a-
dapter.

LONGITUDINAL SUPPORT

L)
HAND 8RAKE
SHOE LEVER |-
- L
N
- SUPPORT 3-,..(_-._[ PLATE
~

e ——

_ SUPPORT BRACKET

B LEFT SUPPORT

SPEEDOMETER ﬁﬂ
FLEXIBLE SHAFT -

TRANSMISSION TO
TRAMNSFER PROPELLER SHAFT

REVERSE SHIFT
ROD LEVER

ORD E21643 4

Figure 192, Transfer assembly
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fe) Remove transfer. Drain transfer. Sup-
port transfer on suitable lift. Remove four safety
nuts and screws holding transfer support bracket
plate to the transfer support bracket on the right
side of the transfer. Remove four safety nuts and
screws holding the transfer longitudinal support
to longitudinal support brackets at left of transfer.
Lower transfer from position, and remove from
vehicle. Remove two bolts holding right support
to the transfer case, and remove support and sup-
port bracket plate as a unit. Remove four bolts
holding the left support to the transfer case, and
remove the left support and longitudinal support
as a unit. Remove the transfer power take-off, if
so equipped, from the transfer. If transfer is being
replaced, remove PTO driving clutch half by break-
ing lock wire and loosening set screw. Remove the
transfer ventilating valve (para 161) from the
transfer.

c. Installation.
(1) All models.

(a) Install transfer. Before installing the
transfer power take-off, if so equipped, on trans-
fer, place the PTO driving clutch half on the rear
end of transfer input shaft. Tighten set screw and
secure with lock wire. Install the ventilating valve
on transfer (para 161). Install the left support
(fig. 192) with an attached longitudinal support,
to the transfer case with four self-locking hex-
head bolts. Install the right support, with attached
support-bracket plate, to the transfer case with
two self-locking hex-head bolts. Raise the transfer
into position and secure the support-bracket plate
to the support bracket with four hex-head screws
and safety nuts. Secure longitudinal support to
the support brackets with four hex-head screws
and safety nuts.

{b) Comnect speedometer flexible shaft.
Install the angle drive adapter on the transfer,
and connect the speedometer flexible-shaft (fig.

192) to the adapter.

(c) Commect transfer linkage. Install the
transfer shift lever and reverse shift rod-lever
on the transfer (para 158).

(d) Connect handbrake cable. Connect the
handbrake cable (fig. 192) to handbrake lever with
the nut, and to transfer-case bracket with cable-
to-bracket U-bolt.

fe) Comnect propeller shafts. Connect the
front axle, transmission-to-transfer, and forward-
rear axle propeller shafts (para 165) to the trans-
fer.

(2) Vehicles equipped with transfer power
takeoft.

fa) Connect auxiliary governor flexible
shaft (M49, M49C, M49CAI1, M50, M50A1, M60
and M108). Place the angle drive-adapter driven
gear in the power takeoff, and install the angle
drive-adapter (fig. 175) on the power takeoff over
the gear. Connect the flexible shaft to the adapter.

(b) Connect drive shaft. Refer to paragraph
257 for installation procedures for the M50 and
M50A1 delivery pump drive shaft; paragraph 272
for the M49, M49C, and M49CA1 delivery pump
drive shaft; or paragraph 280 for the Mé60 and
M108 hydraulic pump drive shaft.

{c) Connect transfer power-takeoff shift
control lever link. Refer to paragraph 158¢(2) for
connecting of the shift control lever link to power-
takeoff shifter shaft lever.

(3) Lubricate—transfer. Lubricate the trans-
fer according to lubrication order LO 9-2320-209-
12

(4) Check transfer linkage adjustment (para
158¢c). Engage and disengage the shift lever and
adjust, if necessary. Check the reverse shift link-
age adjustment and adjust, if necessary.

(5) Record of replacement. Make record of
replacement on DA Form 2408-5.
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160. Transfer Output Cover Seal Replace- 2nd rear tunnel from cab.
ment (3) Remove screws and lockwashers and re-

move transfer output cover and seal.

a. Removal, .
(1) Remove gearshift lever and boot, figure 99. b. Installation.
(2) Remove screws and remove intermediate (1) Install new seal.
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(2) Install output cover and secure with
screws and lockwashers.

(3) Install intermediate and rear tunnel
and secure with screws.

161. Transfer Alr Vent Valve (Fig. 192)

Section XXVII.

162. Description and Data
a. Description.

(1) Single-ended. The single-ended-trans-
mission power takeoff (fig. 188) is a
two-speed-and-reverse unit mounted
on the left side of the transmission.
Its purpose is to supply power to the
front winch., The transmission power-
takeoff shifting lever extends through
the cab floor to the left of the trans-
mission.

(2) Double - ended. The double - ended -
transmission power takeoff (fig. 193)
with accessory drive is mounted onleft
side of the transinission. The forward
output shaft is a two-speed-and-
reverse drive to the front winch with a
shifting-lever control, the same as in
(1) above, The rear accessory drive
shaft drives the hydraulic hoist pump
for dump mechanism on the dump
trucks M47, M59 and M342 and is con-
trolled by the driver’s hydraulic hoist
control lever.

Figure 193, Tvansmission power lakeoff
with accessovy drive

481-454 © - 85 - 10
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a. Removal. Remove air vent valve from
transfer output cover by turning it counter-
clockwise.

b. Installation. Install air vent valve in
transfer output cover by turning it clockwise.

TRANSMISSION POWER TAKEOFF

b. Data,

Transmission power takeoff (single-ended):
Maké ...« o wirme w (e o Spicer Mig Co.
Model 54 & s vien v disin men weaws o WNT

Transmission power takeoff with accessory
drive (double-ended):
MIAKe G 5 i v vabee b Spicer Mig Co.
Motel iiwivin itwrm-sinie = s 3 e @ laselia WND7

163. Transmission Power-takeoff Shift
Linkage (Fig. 194]

a. Removal. Disconnect the shift linkage
from the transmission power takeoff by remov-
ing the cotter pin and the clevis pin holding the
shifting-lever rod yoke on the power-takeoff
shifter shaft. Remove the two screws holding
the shifting-lever support to the master cyl-
inder, and remove the shift linkage from the

vehicle.
POWER-T AKE-OFF
r? SHIFTING LEVER

POWER-TAKE-OFF
SHIFTER SHAFT

| A

M &

}L// LOCK NUT 4

.f'j/" », o~

POWER-TAKE-OFF = ,
SHIFTING LEVER SUPPORT (7
I =@
| \
[ ' YOKE
! / ASSEMBLY
o )by

2)
POWER-TAKE-OFF
SHIFTING LEVER ROD

ORD E21644

Figuve 194, Tyvansmission powevr -
takeoff shift linkage
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b. Installation. Install the shifting-lever
support on the master cylinder with two split
lockwasher and hex-head screws. Connect the
shifting-lever rod yoke to the power-takeoff
shifter shaft with clevis pin and a cotter pin.
Check the linkage adjustment (d below).

. Check and Adjust Linkage. Move the
smmng lever through the shifting range (TM
9-2320-209-10). The power-takeoff shifter-

Section XXVIIL

164. Description

a. General. Different combinations of pro-
peller shafts with universal joints are used on
the various trucks. Because of the great simi-
larity between the many propeller shafts, the
replacement procedure is similar for these
and ‘similar shafts. Dissimilar units are
covered separately, the similar units being
covered by groups or types. The universal
joint replacement is covered in like manner.

b.. Propeller Shafts. The forward-rear-
axle-to-rear-rear-axle, the transfer-to-for-

EARTH BORING MACHINE
DRIVE SHAFT ASSY (V18A/MTQ)

DELIVERY PUMP DELIVERY PUMP
REAR DRIVE SHAFT INTERMEDIATE
(M49 AND MS50) DRIVE SHAFT (M49)

—
—

)/( /[

) DELIVERY PUMP

shaft should be held in each indicated shift
position by the shifter-shaft ball in the power-
takeoff case. If necessary, adjust the shifting-
lever rod yoke (fig. 194) to change the shifting
lever position in respect to the shifter-shaft
position.

d. Hydraulic Hoist Control Linkage. Refer
to paragraph 240 for information on replace-
ment of the hydraulic hoist-control linkage.

PROPELLER SHAFTS AND UNIVERSAL JOINTS

ward-rear axle, the M46 intermediate-shaft-
to-forward-rear-axle, the transfer-to-front
axle, and the transmission-to-transfer pro-
peller shafts (fig. 195) are equipped with
two universal joints and one slip joint, each
having two flanged yokes for connecting to the
driving and the driven components. The M46
intermediate propeller shaft (fig. 195) has a
universal joint and a flanged yoke at one end,
a slip joint between the ends, and a support-
ing bearing and companion flange at the other
end.

HYDRAULIC HOIST
PUMP DRIVE SHAFT
ASSY (M47
AND M59)

FROMNT WINCH
DRIVE SHAFT ASSY

Vi I

ZIE—h a0 7 |

TRAMSFER PROPELLER
SHAFT ASSY
L
* FRONT DRIVE
E SHAFT [Mr49 AND M50)
1
t

KX e

e

(=& J A )

HYDRAULIC HOIST
PUMP DRIVE SHAFT
ASSY (M108)

REAR WINCH DRIVE
SHAFT ASSY (V-17A/MTQ)

REAR REAR AXLE
PROPELLER
SHAFT ASSY FORWARD REAR AXLE

PROPELLER SHAFT ASSY

i

INTERMEDIATE
PROPELLER SHAFT
ASSY (M46)

FRONT AXLE
PROPELLER SHAFT ASSY

POWER DIVIDER DRIVE
SHAFT ASSY (V-18A/MTQ)

ORD E21645

Figure 195, Propeller and drive shaft location
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¢. Universal Joints. There are two basic
types of universal joints used on the trucks,
the snapring type (fig. 196), and the bearing
cap-type (fig. 197). The forward-rear-axle-to-
rear-rear axle and transfer-to-front-axle-pro-
peller shafts are of the snapring type. The
transmission-to-transfer, the transfer-to-for-
ward-rear-axle, and (on the M46 truck) inter-
mediate-to-forward-rear-axle propeller shafts
are of the bearing-cap type. The M46 truck
intermediate propeller shaft has a single univer-
sal joint of the bearing-cap type.

165. Propeller Shafts

a. General,

Warning: Always jack up one wheel of the
axle driven by propeller shaft to be removed,
fo prevent the possible injury to personnel due
to the windup of the shaft.

Before removing any propeller shaft, make
sure that the arrow marks stamped on the
shaft and sleeve yoke at the slip joint are
visible; if not, mark both members so they
can be reassembled in the same relative posi-
tion. Protect the universal joints against dam-
age or loss of parts during and after removal,
and before and during installation. During in-
stallation, make sure arrows or marks made
before removal are in the same relative position.
Install all propeller shaft with the slip joint
nearest to the source of power.

b. Double Flanged Yoke-type.

(1) Remowal. Disconnect the flanged yokes
securing the shaft to the companion flanges,
and remove the shaft.

(2) Installation. Install the shaft and con-
nect the flanged yokes to the companion flanges.

166. Universal Joints

a. General. Universal joints should be re-
paired whenever excessive wear is indicated
by looseness in bearings between the journal
and yoke. Repair kils are available for main-
tenance of universal joints.

b. Snapring Type (fig. 196).

(1) Disassembly. Remove snapring from
each end of journal. Remove lubricating fitting.

C 3, TM 9-2320-209-20

Tap exposed face of one journal bearing until
opposite bearing comes out of yoke. Tap ex-
posed end of journal until second bearing is
driven from yoke. Remove journal by moving
it to one side as far as possible and tilting to
clear side of yoke. Repeat procedure to remove
journal from other yoke. Remove four journal
gaskets and gasket retainers from journal. Re-
move relief valve, if installed. Discard gasket.

(2) Cleaning. Clean all parts in mineral
spirits paint thinner or dry-cleaning solvent.
Make sure all parts are thoroughly cleaned of
grease, dirt and grit. Check to make sure
lubrication and relief openings are clean and
open. When necessary, soak parts in solvent
and brush with stiff brush to remove caked
grease. Dry parts thoroughly with compressed
air. Cover until ready for installation.

(3) Inspection and repair. Inspect yokes
for cracks, wear, or bent condition. Clean
slight nicks or burs with fine stone. Inspect
journal bearing surfaces for nicks, burs, and
scratches. Remove light marks with fine stone.
Replace journal, if marks cannot be removed.
If journal is replaced, replace bearings also.
Inspect bearing for wear. Worn condition is
usually indicated if needles drop out of bear-
ing, or if journal bearing surfaces show
marks of needles. Replace all bearings and
journal, if wear is evident.

(4) Assembly.

Note. When assembling the snapring-type uni-
versal joint always use new gasket retainers, journal
gaskets, and snaprings.

Install lubricating fitting and valve in journal.
Install four new gasket retainers and journal
gaskets on journal. With lubricating fitting
facing toward the shaft yoke, install journal
in yoke by inserting one journal trunnion into
yoke and tilting journal until opposite trun-
nion enters yoke. Slide journal into position in
yoke. Repeat procedure to install journal in
other yoke. Work automotive and artillery
grease (GAA) into journal bearings until
bearing needles are well lubricated. Insert
bearings in yoke over journal trunnions and
tap into place with a rawhide mallet. With
bearings in position, install new snaprings in
voke, making sure that rings seat properly in
yoke grooves. If joint appears to bind, tap
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snapring ends of bearings lightly to relieve
pressure of bearings on ends of journal.

SHAFT YOKE DUST CAP

SPIDER

@

OO BE ARCII?G
&

FLANGE YOKE
ORD E21494f)

Figure 196, Snapring-type universal joint.

¢. Bearing Cap-type.

(1) Disassembly. Bend down locking strap
lugs and remove two bolts, locking strap, and
bearing cap from each end of journal. Remove
lubricating fitting. Tap exposed face of one
bearing or the journal until opposite bearing
comes out. After removing all four bearings,
remove journal from yoke by moving it to one
side as far as possible and tilting to clear side
of yoke. Repeat procedure to remove journal
from other yoke. Remove four journal gaskets
and gasket retainers from journal. Remove
lubricating valve. Discard gasket.

(2) Cleaning. Refer to b(2) above for
cleaning procedure.

(3) Inspection and repair. Refer to b(3)
above for inspection and repair.

(4) Assembly.

Note. When assembling the bearing cap-type
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universal joint, use new gasket retainers, journal gas-
kets and locking straps.

Install lubricating fitting and valve in journal.
Install four new journal gasket retainers and
gaskets on journal. With lubricating fitting
facing shaft yoke, install journal in yoke by
inserting one journal trunnion into yoke and
tilting journal until opposite trunnion enters
yoke. Slide journal into position in yoke. Re-
peat procedure to install journal in other yoke.
Work automotive and artillery grease (GAA)
into journal bearings until bearing needles are
well lubricated. Insert bearings in yoke over
journal trunnions and tap into place with a
rawhide mallet Install bearing cap and new
locking strap over each bearing, being sure
key on bearing cap fits into keyway in bear-
ing end. Secure cap and strap with two hex-
head bolts. Turn up lugs of strap against side
of bolt heads. If joint appears to bind, tap
bearing caps lightly to relieve pressure of
bearings on ends of journal.

LOCKING

STRAP BOLTS (2

BEARING

SPIDER

LUBRICATION
FITTINGS (2)

ORD E21493

Figure 197. Bearing cap-type universal joint.
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d. Universal Joint Repair Parts: For Propeller
Shafts, Federal Supply Code for Manufacturers
76260. (fig. 197-1)

(1) General. Due to parts shortage during
manufacturing, trucks are in service with Propel-
ler Shafts produced by an alternate Vendor
(FSCM 76260). These can be identified by a
grooved bearing assembly with a snap ring retain-
er on the inside of the yoke. Parts Kit, Universal
Joint (1146167) (FSCM 76260) should be requisi-
tioned to replace worn or damaged universal
joints in these propeller shafts,

(2) Insessembly. Remove snap rings that
secure bearings in yoke.

NOTE

Removal of the grease fitting from the

journal will provide more clearance be-

tween journal and yoke and prevent dam-

age to grease fitting.
Place yoke over opening in jaws of fise or hollow
object large enough to receive the ‘bearing. Use a
drift punch and hammer and drive bearing in-
ward through yoke until the journal hits the in-
side of the yoke on the opposite side. It may be
necessary to tap yoke until bearing is released.
Repeat procedures on opposite bearing by placing
punch on exposed end of the journal. Apply same
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procedure to other bearings until all bearing as-
semblies have been removed. Remove journal
from yoke. Discard old bearings, journals, and
snap rings. .

(3) Cleaning. Refer to paragraph b(2), above.

(4) Inspection and repair. Refér to paragraph
b(3), above.

(5) Assembly. Use new journal, bearings,
and snap rings.

NOTE

Removal of grease fitting from journal

will provide more clearance between yoke

and journal and prevent damage to grease

fitting.
Place seal next to dust shield on journal. Install
journal in yoke. Place bearing assembly in bearing
hole in yoke and tap with hammer to hold in
place. Repeat on opposite side of yoke. Place as-
sembly in soft jawed vice and press bearings into
yoke until snap ring grooves in bearing assembly
is in position to receive snap rings. It will be neces-
sary to use a spacer smaller in diameter than
the bearing to press the bearing in far enough to
allow installation of the snap ring. Install snap
rings with drift punch and hammer. Install grease
fitting, if removed, and lubricate entire assembly
with MIL-L-10924 (GAA) grease.
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# GREASE
"\_-HTﬁNG
—CORK WASHER
SNAP RING
BEARING ASSY.
AT 19570

Figure 197.1. Internal snapring universal joint.
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Section XXIX.
167. Description

The front axle (fig. 198) is a bevel-drive,
top-mounted, double-reduction, single-speed
type. It consists essentially of a housing,
differential and pinion, axle shaft with univer-
sal joint, and steering knuckle. Power is trans-
mitted from the differential to the wheels
through the axle shaft. Universal joints permit
continuous delivery of power to wheels when
truck is turned to the right or left. An over-
running clutch, located in the transfer, auto-
matically eliminates delivery of power to the
front axle during normal operation,

168. Front Wheel Alinement

a. General. Front wheel alinement has a
major effect on steering from the standpoint
of control, ease of steering, and safety. Front
wheel misalinement is a major cause of pre-
mature and uneven tire wear. Factors involved
in front wheel alinement are caster, camber,
turning angle, and toe-in.

(1) Caster (fig. 199). Front axle caster
(C to D) is inclination of centerline
through upper and lower steering
knuckle sleeves toward rear of truck.

TM 9-2320-209-20
FRONT AXLE

Caster angle is established by design
and can be changed only by shifting of
the front axle on springs or by distor-
tion of chassis, frame or springs.
There is no adjustment for caster.

(2) Camber (fig. 199). Frontwheel camber
(B minus A) is outward inclination of
tops of wheels, that is, wheels are far-
ther apart at the top than at the bottom.
There is no adjustment for camber;
however, loose wheel bearings, worn
knuckle sleeve bearings, bent steering

knuckle, or bent axle housing will affect

camber.
(3) Turning angle. Front wheel turning

angle is maximum angle through which
wheels may be turned from STRAIGHT -
AHEAD position. This angle is limited
by turning stops that are welded after
adjustment. Failure of steering knuckle
boots may be caused by incorrect turn-
ing angle. Correct angle is from28°to
29°, 289 being optimum angle. If angle
exceeds 299, refer to direct support
maintenance unit.

Figure 198. Front axle installed
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B MINUS A = CAMBER ANGLE C TO D = CASTER ANGLE

TIE ROD !
END TIE ROD

E MINUS F = TOE=IN ORD E21647

Figure 199. Front wheel alinement

(4) Toe-in (fig. 199). Front wheel toe-in
(E minus F) is the amount by which
wheels are closer together at the front
than at the rear, with wheels in a
STRAIGHT-AHEAD position. Camber
causes both wheels to have tendency to
turn outward from truck. Toe-in
counteracts this tendency and causes
wheels to roll straight ahead with no
scuffing action.

b. Toe-in Check. Inflate tires to correct
pressure, and place truck on smooth, level
surface with wheels in straightahead position.
Place toe-in gage between tires ahead of axle
with ends of gage bearing against the tire side
walls., Both pendant chains must be at equal
distance from the ground so that the gage is
the same distance from the ground at the axle.
Set gage so point registers zero. Move truck
forward until gage is brought into a correspond-
ing position in back of the axle. Pointer will
indicate amount of toe-in or toe-out. Correct
toe-in is one-sixteenthtothree-sixteenths of an
inch.

Note. On trucks equipped with 11.00 x 20

d. Tie Rod Replacement.

(1) Removal. Place truck on level surface

and apply handbrake. Raise front axle
enough to take weight of truck off front
wheels. Remove cotter pin and nut from
the tie rod end (fig. 199), one ateach end
of the tie rod.

Note. Use care to prevent damage to
threads on studs.

Force studs from steering knuckles
and remove tie rod.

(2) Installation. Making sure the stud dust

covers are in place, push the tie-rod
end studs through holes in steering
knuckles and secure each stud with
slotted nut and cotter pin. Adjust the
tie rod (c above).

e. Tie-rod End Replacement.

single tires, correct toe-in is one-sixteenth

to one-eighth of an inch.

c. Tie Rod Adjustment. Remove tack welds
(if present) from tie rod ends, using care not to
damage threads. Loosen the twonuts atthe end
of clamps on each end of tie rod (fig. 199).
Shorten or lengthen tie rod by turning the tie
rod with the pipe wrench. After adjusting, again
check the toe-in. When adjustment is correct,
tighten the end clamp bolts, but do not reweld.
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(1) Remove cotter pin and nut holding stud

of rod end in arm on steering knuckle,
and force stud from knuckle. Break
tack welds (if present) holding tie-rod
end from tie-rod.

(2) Install tie-rod end in tie rod. Connect

end to steering knuckle with slotted nut
and cotter pin. Check toe-in (b above)
and adjust tie-rod (¢ above), being sure
to tighten end clamps. Do not reweld
tie-rod ends to tie-rod.



169. Front Axle Shaft with Universal Joint

Removal.

(1

2

(3

4)

Remove axle shaft drive flange. Remave
wheel (par. 203). Remove eight bolts
and washers holding drive flange to hub,
and remove flange. Remove and discard
gasket.

Remove hub and drum. Remove the
hub (para. 204) and drum.

Remove steering spindle. Remove 12
nuts and lockwashers from studs in the
steering knuckle outer flange, and
remove brake drum oil slinger. Remove
brake flange plate and support to
eliminate disconnecting brake line. Slide
steering spindle from the end of axle
shaft.

Remove axle shaft with universal joint.
Withdraw axle shaft with universal from
steering knuckle and axle housing.

Cleaning and Inspection

(1)

(&)

Cleaning. Thoroughly clean the axle
shaft, universal joint, inside of steering
knuckle and housing outer end.

Inspection.

(a) Ball and socket type. Inspect balls
and races for grooved, scratched, or
pitted condition. To determine if
excessive play or backlash exists in
the universal joint, place assembly
in vise in a vertical position with
the outer shaft up, and with vise
jaws gripping inner shaft just below
the universal joint. Use soft metal
or wood protectors in jaws of vise.
Firmly push down on the outer
shaft so that it rests on
intermediate ball, and at the same
time attempt to twist the joint in
both directions. If any play or
backlash is evident, report to direct
support maintenance unit. Inspect
axle housing for excessive wear or
damage. Examine axle shaft splines
for nicks, cracks, or other damage.
Check shafts for twisted or bent
condition. If either the inner or
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outer shaft is damaged or
excessively worn, install a complete
new axle shaft with universal joint.

(b) Center cross type with snap rings.

Note. Trucks having front axle
containing center cross universal
joint assembly No. 8738035. To
inspect the “U” joint refer to 2 (a)
above.

To remove the “U” joint see
paragraph 166. Proceed according
to paragraph 166, however the left
U-joint assembly No. 8738035
FSN 2520-075-1763 and the right
U-joint assembly No. 8738035-1
FSN 25204075-1762 has no grease
fittings, nor separate gaskets and
gasket retainers, as they are part of
the bearing cup. If ,'U” joint is
damaged, replace it with “U” joint
kit no. 5703480 FSN
2520941-6166. Lightly lubricate
the bearings within the bearing
cups with GAA grease.

(3) Special lubrication. Spread new

lubrication well into the universal joint
until it fills all the space between the
balls and the universal joint yokes. Also,
spread lubricant on surfaces which
contact spacers and bushing-type
bearing spindle. See Lubrication Order,
LO 9-2320-209-12.

Installation.

(1) Install the axle shaft with the universal

joint. Using care not to damage the oil
seal in the housing outer end, insert the
axle shaft with the universal joint into
the axle housing, guiding splined end of
the inner shaft into the splined
differential side gear.

Note. Trucks having front axle
containing center cross ‘U joint
assembly No. 8738035.

Place washers on drive shaft according
to figure 199.1. Place assembly retainer
and oil seal (No. 8738032) in the
housing, and then slide the inner shaft
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into it. Install remainder of assembly as
directed in paragraph 169c.

Install steering spindle. Position steering
spindle on steering knuckle studs. Milled
slot in threaded end of spindle must be
at top. Place brake flange plate and
brakedrum oil slinger on steering
knuckle studs, and install 12 hex nuts
and lockwashers.

Install hub and drum. Install the hub
and the drum and adjust wheel bearings
(para. 206).

Install the axle shaft drive flange. Using
the new drive flange gasket coated with
grease, install the drive flange over the
splined outer end of axle shaft and
position against hub. Install -eight
hex-head bolts and lockwashers, and
tighten to 85 to 95 pound-feet torque.
Install wheel.

Lubricate. Lubricate steering knuckle
and universal joint (b) (3) (above).

d. Steering Knuckle Boot (fig. 200).

6

(2

Removal. Remove four screws securing
the steering knuckle boot guard and
remove guard. Cut boot from axle.
Loosen outer and inner clamps, and
detach remainder of boot.

Installation.

(a) Replacement boot kits may or may
not be cut along mold line and
have a zipper vulcanized to the
inside of boot. If axle assembly is
sufficiently tore down to allow
boot to be slipped on, the mold
line should not be cut. If not, cut
should be made with a sharp
instrument along mold line. Kit is
composed of one boot and a tube
of sealer cement.
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Figure 200. Steering knuckle boot

(b) Put boot.inside out over axle housing
with zipper side of boot away from
axle, and close zipper. Seal with ce-
ment furnished with kit.

(c) With word TOP on boot alined with
center of steering knuckle upper
sleeve, work clamp groove in small
diameter of boot over clamp groove
in axle housing. Install inner clamp
and tighten, making sure boot is in
axle groove and well sealed.

(d) Pull boot right side out over inner
clamp and work large diameter of boot
over groove in steering knuckle. Be
sure boot does not twist. Install outer
clamp and tighten. Make sure boot is
clamped in the knuckle groove.

(e) Lock the zipper with fine wire near

the edge of boot and cut off excess
zipper. Apply cement to zipper and
inside of cut in boot.

(f) Position boot guard and secure with
four capscrews and lockwashers.

170. Alr Breather Valves (Fig. 200)

a. General. Air breather valves are pro-
vided on the rear axle, front axle and transfer.
The removal and installation procedure is the
same for all components.

b. Removal. Remove breather valve by turn-
ing counterclockwise.
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c. Installation. Install breather valve by
turning and tightening in aclockwisedirection.

171. Front Axle Assembly

a. Coordination with Direct Support Main-

tenance Unit. Refer to paragraph 2 for infor-

mation on coordination with the direct support
maintenance unit.

h. Removal.

(1) Position truck. Place truck on level
surface and apply the handbrake to
prevent truck from rolling. Place a
dolly jack under the differential housing
and raise the front end of the truck high
enough to permit withdrawing axle.
Place blocks under frame side rails at
the rear of the front spring hanger
brackets. Lower the jack until the en-
tire front end weight rests onthe blocks.
Leave the jack raised high enough to
support the axle,

(2) Remove wheels. Remove the wheel stud
nuts, and remove the wheel and the tire
from each side (par. 203).

(3) Disconnect propeller shaft. Disconnect
the propeller shaft at the front end. Tie
the propeller shaft up to prevent the
universal joint from becoming damaged
or filled with dirt.

(4) Disconnect drag link. Disconnect the
drag link (par. 201) atthe steering arm.

(5) Disconnect brake lines. Remove the
brake line brackets from the boot guards
and from axle housing. Disconnect the
hydraulic brake lines (fig. 200) from the
wheel cylinders at the rear of the brake
flange plate.

(6) Remove axle. Remove the nut, grom-
met retainer, and the grommet from
the lower end of the shock absorbers.
Remove the nuts and lockwashersfrom
U-bolts, and remove both the clamp
plates (fig. 199), U-bolts, and saddles.
Lower the jack until the axle clears.
Remove the spring seats from the axle.
Pull the axle fromunder the truck, mak-
ing sure the hydraulic brake lines are
not damaged. Remove the second grom-
met and retainer from the shock ab-
sorbers. Remove the axle airbreather
valve from the axle.



¢. Installation.

(1) Position axle. Clean the breather valve
and install on the axle. Place the axle
on a dolly jack and move into position
under truck. Place the spring seats on
the axle. Raise the axle in position
against the springs, being certain the
spring center bolt heads enter aline-
ment holes in the axle spring seats.
Place saddles onthe springs, and install
U-bolts (fig. 199). Install the clamp
plates, andinstall lockwashers and hex-
nuts on the U-bolts. Tighten to 170 to
180 pound-feet torque. Install one re-
tainer and mounting grommet in place
oneach stud at the lower end of the shock
absorbers, Collapse the absorbersand
insert the studs inthe clamp plates. In-
stall the second grommet and retainer
on each stud end and secure with two
hex-nuts.

(2) Connect brake lines. Connect the hy-
draulic brake lines at the wheel cylin-
ders. Install 85,000-psi yield strength
hex-head screws and lockwashers con-
necting brake-line brackets to boot
guards and axle housing.
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(3) Connect propeller shaft. Connect pro-
peller shaft at front end.

(4

Connect drag link, Refer to paragraph
201 for instructions on installing and
adjusting the drag link at the axle
steering arm.

(5

—

Install wheels. Install wheels andtires
on hubs, install the wheel stud nuts, and
tighten to 400 to 450 pound-feettorque.

(6

Remove blocks and dolly jack. Raise
front of truck with dolly jack, and re-
move the blocks from under the frame
side rails. Lower the jack and with-
draw from under the truck. Check all
the nuts on spring mounting bolts for
tightness with full weight of truck rest-
ing on springs.

(7) Bleed brakes. Bleed the front wheel
brakes (par. 177).

—
==
—_—

Lubricate. Check lubrication of com-
plete axle and propeller shaft universal
joints, as instructed in LO 9-2320-209-
12.

Record of replacement. Make arecord
of the replacement on DA Form 2408-5.

(9

—

Section XXX. REAR AXLES

172. Description

Both rear axles are bevel-drive, top-
mounted, double-reduction, single-speed type.
The differential and carrier are mounted asan
assembly in the housing. Forward-rear and
rear-rear axles are mounted in tandem with
torque rods on each side of the interconnect-
ing axles. Power is transmitted from the
transfer by the propeller shaft to forward-
rear-axle differential and from forward-rear
axle to rear-rear axle differential by another
propeller shaft. Driving force is transmitted
from the axles to the chassis frame by six
torque rods, four attached to lower brackets
and two attached to upper brackets. Three
torque rods (fig. 201) are attached to each
axle and take all driving and braking load.
Trucks M60 and M108 have larger spring
guide brackets to accommodate heavier rear
springs. Axle shafts are full floating type
with flanges forged at suter ends. Axle shafts
transmit driving power from differential to

wheels. Flanges are attached to hubs by cap-
screws and inner ends of shafts are splined
to differential side gears.

173. Rear Axle Shaft (Fig. 202}
a. Removal. Place a dolly under the axle

containing the axle shaft to be removed and
raise it sufficiently to take the weight off the
wheel. Remove eight screws and lockwashers
attaching drive flange to hub (fig. 203). With-
draw shaft from hub by pulling on flange. Re-

move and discard gasket.

b. Installation. Raise axle slightly to take
vehicle weight off the wheel (a above). Make
sure axle shaft is clean. Slide newgasketover
the end of the axle shaft and hold it in place
on drive flange. Insert splined end of shaft
through hub and guide splines into differential
side gear. Aline holes in flange and hub, and
install eight hex-head screws and lockwashers.
Tighten screws gradually and evenly to 70 to

80 pound-feet torque.
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174. Rear Axle (Fig. 201)

a. Coordination with Direct Support Main-
tenance Unit. Refer to paragraph 2 for infor-
mation on coordination with a direct support
maintenance unit.

b. Removal.

(1) Position truck. Place truck on a level
surface and block front wheels se-
curely,

(2) Raise rear of truegk.

Caution: Do not use tie-down and safe-
ty chain shackles on the extreme rear
of the frame for lifting the vehicle.
The use of these will cause excessive
strain on the frame side members.

Raise the rear of the truck with a hoist
and a suitable sling under the frame.
Use spreader bars to protect the truck
body, and soft wood blocks where the
sling wraps around corners of the body.
Support the frame of the truck with safe-
ty jacks placed forward of the rear axle
assembly under the right- and left-hand
frame members. Analternative method
is to raise both sides of the rear axle
assembly -with lifting jacks or a dolly,
insert safety jacks (above) and remove
the dolly or lifting jacks from the rear
axle, thus removing the weight of the
vehicle from the springs.

(3) Remove wheels. Place a dolly under
the axle to be removed and raise it

SPRIMNG GLHDE
: BRACKET

TORQUE -
ROD TORQUE ROD

BRACKET

TORQUE LUPPER
ROD NUT TORGUE ROD
BRACKET

ORD EZ1442

Figure 201, Rear axle installed

ORD EI19274

Figure 202. Rear axle shaft -
partially removed

sufficiently to take the weight off the
axle. Remove the wheel-stud nuts,
and remove the wheels and tires from
eac side,

(4) Disconnect brake lines. Remove the
brake line brackets from axle housing
and disconnect brake lines from the
wheel cylinders at the brake flange
plates.

(5) Disconnect propeller shaft. Disconnect
propeller shaft or shafts, as necessary,
to free axle (par. 165).

(6) Disconnect torque rods. Remove torque
rods (fig. 201) from upper and lower
brackets on axle.

(7) Remove axle. With axle resting on the
dolly, move it to the front or rear as

Figure 203. Rear axle shaft - installed



necessary, until spring ends are free of guide
brackets on axle housing and withdraw axle
from under truck.

() Remove air breather valve. Remove
air breather valve from axle (par. 170).

c. Installation.

(1) Position axle. Clean and install air
breather valve on axle. Place axle on dolly and
move axle into position under truck, guiding
the spring ends into guide brackets on axle
housing.

(2) Connect torque rods. Aline torque rod
ends with holes in brackets. Install the torque
rods (fig 201) on the brackets on the axle.

(3) Connect propeller shaft. Connect pro-
peller shaft or shafts, as necessary (para 165).

Section XXXI.
175. Description

a. Service Brake System. The service brake
system is an air-operated hydraulic system
comprising the master cylinder, air-hydraulic
cylinder, individual hydraulic wheel eylinders,
and necessary lines for hydraulic fluid and
linkage to operate system.

b. Master Cylinder (fig. 208). The master
cylinder contains hydraulic fluid, acted upon by
a piston operated by action of the service
brake pedal. Pressure on the brake pedal is
transmitted to the air-hydraulic cylinder which
automatically increases fluid pressure to the
wheel cylinders in direct ratio to the foot pres-
sure applied to the brake pedal.

c. Air-hydraulic Cylinder (fig. 208)., The
air-hydraulic cylinder embodies an air cylin-
der and a hydraulic cylinder in tandem, fitted
with a common piston rod. The air piston is of
greater area than the hydraulic piston. This
difference in areas gives a resultant hydraulic
pressure much greater than the air pressure
admitted to the air cylinder. The automatic
valves, actuated by fluid pressure from the
master cylinder, control the air admitted to
the air eylinder. Thus, fluid pressure in brake
lines is always in direct ratio to foot pressure
on brake pedal. Air lines from air-hydraulic
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(4) Connect brake lines. Connect brake
lines to wheel cylinders at brake flange plates.
Install hex-head screws and lockwashers con-
necting brake line brackets to axle housing.

(5) Bleed brakes. Bleed the rear wheel
brakes (para 177).

(6) Install wheels. Install the wheels and
the tires on hubs, install the wheelstud nuts,
and tighten to 400 to 450 pound-feet torque.
Remove the safety jacks and lower the vehicle
to the ground.

(7) Lubricate. Lubricate the axle and the
propeller shaft universal joints, as directed in
LO 9-2320-209-12.

(8) Record of replacement. Make a ree-
ord of the replacement on DA Form 2408-5,
Equipment Modification Record.

BRAKE SYSTEM

cylinder connect to the trailer airbrake hose
coupling at rear of truck.

d. Handbrake (fig. 213). The handbrake con-
sists of a brakedrum mounted on rear output
shaft of transfer, and inner and outer brake-
shoes operated by a single shoe lever. A cable,
attached to brakeshoe lever, runs through pro-
tective casing to the handbrake lever at left
of driver's seat.

176. Service Brake Adjustment

a. Adjustment Tests.

(1) Adjustments of the service brake sys-
tem to compensate for normal wear are con-
fined to adjustments at brakeshoes. Adjust-
ment of master cylinder push rod is necessary
only to obtain proper brake pedal free travel
(para 179),

Note, Adjust service brakes when brake pedal pad
travel is within 2-inches of cab floor with pedal in applied
position, Master cylinder must be full to within I/2-inch

of the top and air pressure above 65 psi.

(2) Service brake adjustment to compen-
sate for lining wear is made by turning the
adjusting cam only (fig. 206), and is termed
“minor adjustment.” Following rebuild, or
when . new linings are installed, each brake-
shoe must be adjusted to center the brakeshoe
arc in relation to drum. This involves turning
both the anchor pins and the cams and is
termed “major adjustment.”
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(3) Always check the wheel bearing ad-
justment (para 206) before adjusting the
brakes. Satisfactory brake adjustment cannot
be obtained unless the wheel bearings are in
proper adjustment.

Note. It is not necessary to disturb properly
adjusted wheel bearings to adjust service brakes.

Brake lining clearance (fig. 204) can be
checked without removing brakedrum (e(2)
below), but the wheeis must be removed. Do
not adjust the brakes when drums are hot.

b. Minor Adjustment (fig. 206). Adjust the
brakes by turning the front shoe adjusting
cam, to bring lining into contact with the
drum, until the brake drags slightly when the
wheel is turned by hand. Back off the adjust-
ing cam just enough to allow the wheel to ro-
tate freely. Repeat this procedure at the rear
shoe adjusting cam, turning the cam counter-
clockwise. Make both adjustments at each
wheel as uniform as possible. Repeat the oper-
tion on all other wheels.

¢. Major Adjustment.
(1) Remove wheel (para 203).

(2) Remove inspection cover from out-
side of brakedrum. Rotate the drum until
opening is 114 inches from bottom end of the
forward brakeshoe. Insert 0.010-inch feeler
gage between the drum and bottom end of the
shoe (fig. 204). Loosen the locknut on the
anchor pin. Hold the locknut with one
wrench and turn the anchor pin clockwise (fig.
205) with the second wrench until 0.010-inch
clearance is obtained. Tighten the locknut.

(3) Rotate the drum until the opening is
1% inches from the top end of the forward
brakeshoe (fig. 204). Insert 0.020-inch feeler
gage and turn the adjusting cam (fig. 206)
until 0.020-inch clearance is obtained. Check
the lower clearance again ((2) above).

(4) Repeat procedures (2) and (8) for
rear brake shoes.

(5) Repeat (2), (3) above on the other
wheels.
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Figure 204. Checking brake line clearance.

(6) Adjust the brake lining clearance at [l

the cams by minor adjustment (b above). In-
stall the inspection cover on the brakedrum
and install the wheel.

ORD EI19300

Figure 205. Anchor pin adjustment.
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177. Service Brake System Bleeding

a. The hydraulic lines must be bled to expel
the air which may have entered lines if any of
the hydraulic line connections have beenbroken
or disconnected, or if the level of the hydraulic
fluid has been allowed to get too low.

b. The system can be bled manually or with
a pressure tank. When the manual system is
used, two persons are needed; one to pump the
brake pedal and to maintain a constant supply
of fluid in the master cylinder reservoir and
the other to accomplish bleeding operations at
the air-hydraulic cylinder and wheel cylinders.

(1) If a pressure tank is used, connect the
tank hose with proper size adapter to
the master cylinder filler cap opening
in top of cylinder reservoir. The pres-
sure tank should contain between 10 to
20 psi air pressure and sufficient fluid
to maintain constant fluid level in the
master cylinder,

(2) The air-hydraulic cylinder must be bled
before bleeding the wheel cylinders.
Clean the bleeder screw at 'the air-hy-
draulic cylinder (fig. 207) and wheel
cylinders (fig. 208). Attach the bleeder
hose to the air-hydraulic cylinder
bleeder screw, and place the other end

Figure 206,
lining cleavrance

Adjusting brake
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in a glass jar or bottle sothat the end is
submerged in the hydraulic brake fluid.
While pumping the brake pedal or with
use of the pressure tank, open the
bleeder screw three-quarters of aturn
counterclockwise. Close the bleeder
screw firmly as soon as the {luid flows
out of the tube in asolid stream without
air bubbles. Remove the bleeder hose.

(3) Repeat the bleeding operation on each
wheel cylinder, replenishing brake fluid
in master cylinder, if manual systemis
used, before each wheel is bled.

178. Service Brake Pedal and Linkage

a. General (Fig. 209). The brake pedal,
mounted on the clutch and brake lever shaft
with the clutch pedal, is linked to the master
cylinder by an adjustable push rod. The push
rod is adjusted at the rod end yoke to give cor-
rect brake pedal free travel (par. 179).

b. Removal.

(1) Remove clutch linkage. Disconnect the
clutch and brake pedal return springs.
Remove the safety nut and screw hold-
ing the clutch control rod on the clutch
control lever, and remove the rod.
Loosen the safety nut on the screw se-
curing the clutch pedal lever on the lev-
er shaft, and remove the lever and key.

(2) Remove brake pedal and pedal lever.
Remove the screw holding the pedal on
the lever, and remove the pedal and
pedal bumper. Disconnect the pedal
lever from the master cylinder push
rod. Pull the lever shaft from the
clutch and brake pedal support, and re-
move the brake pedal lever.

c. Installation.

(1) Install brake pedal and pedal lever.
Install the brake pedal leverinthe pedal
support, and install the lever shaft with
the attached clutch control lever through
the shaft and support. Install the brake
pedal and bumper on the brake pedal
lever with split lockwasher screw. Con-
nect the pedal lever tothe master cylin-
der push rod.

(2) Install clutch linkage. Install the clutch
pedal lever on the lever shaft over the
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woodruff key, and tighten the safety nut
on the lever screw to secure the lever
on shaft. Install the clutch control rod
on the clutch control lever with hex-
head screw and safety nut. Connectthe
pedal return springs.

179. Master Cylinder

a. Adjustment. Check the brake pedal free
tra"vel._‘l;mﬁrel should be not less than one-
fourth and not more than one-half inch. Adjust
the free travel to these limits by adjusting the
master cylinder pushrod (fig. 209). Remove the
cotter pin and clevis pin attaching the push rod
yoke to the brake pedal lever. Hold the push
rod from turning, loosen jamnut, and turnyoke
to obtain desired setting. Tighten jamnut and
connect the yoke to pedal lever.

b. Removal. Disconnect the master cylinder
line (fig. 207) at the top, and the master cylin-
der line at the rear of the master cylinder.
Remove two screws holding the power-takeoff
shift lever bracket to the side of the cylinder.
Remove the clevis pin connecting the master
cylinder push-rod yoke to the brake pedal lever
(fig. 209). Remove four capscrews holding the
master cylinder to the clutch and brake pedal
support, and remove the master cylinder. .
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c. Installation.

1

(2)

(3)

Place the master cylinder (fig. 207) in
position, and install four split lock-
washer screws holding the cylinder to
the clutch and brake pedal support. In-
stall two screws holding the transmis-
sion power-takeoff shift lever bracket
to the side of the master cylinder. In-
stall the clevis pin with a cotter pin
through the brake pedal lever and the
push-rod yoke. Adjust the brake pedal
free travel (a above).

Connect the master cylinder hydraulic
line (fig. 207) at the rear of the master
cylinder.

Remove the filler cap and fill the mas-
ter cylinder reservoir to within one-half
inch of the top. Bleed the brake system
(par. 177). Install the double baffle-type
filler cap, using a new gasket whennec-
essary, and attach the breather line.

180. Air-hydraullc Cylinder

a. Adjustment. No adjustments are provided

for the air-hydraulic cylinder,

C 4, TM 9-2320-209-20

b. Removal.

(1) Open the compressed air reservoir

(2)

(3)

(4)

draincocks (par.222). Remove the met-
al shield from the lower side of the
cylinder. Figure 207 shows the cylinder
as installed with the shield removed.

Disconnect the master cylinder hydrau-
lic line, air-hydraulic cylinder hydrau-
lic line, air-hydraulic cylinder breather
line, air-hydraulic cylinder air line,
and trailer service air line from the
cylinder.

Disconnect the stoplight cables from the
hydraulic stoplight switch.

Support the cylinder, remove the bolt
at the rear from the shell cover, and
remove the cylinder.

c. Installation.

(1)

(2)

(3)

(4)

Support the cylinder onthe front brack-
et and install the bolt through the sup-
port bracket into the center of the shell
cover.

Connect the stoplight cables to the
switch.

Connect the master cylinder hydraulic
line, air-hydraulic cylinder hydraulic
line, air-hydraulic cylinder breather
line, air-hydraulic cylinder air line,
and trailer service air line to the cyl-
inder.

Place the cylinder shield in position,
and install a self-locking hex-headbolt
through the shield and support bracket
into the cylinder. Secure the shield
with rear bolt. Close the air reservoir
draincocks.
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d. Air Pressure Tests.

(1) Relieve brake system of all air pressure.

(2) Remove lubrication pipe plug from rear
end of air-hydraulic cylinder and connect an air
pressure test gage at this point. Build up air pres-
sure in system to normal operating pressure (100
psi) as registered on air pressure gage in instru-
ment cluster; then shut off engine.

(3) Coat all air line connections.with a solution
of soap and water to check for leakage. Leakage
can sometimes be corrected by tightening the
connection. If this fails to correct leakage, air line
or fittings must be replaced.

(4) Disconnect air exhaust line from air-
hydraulic eylinder exhaust port. Connect a flexible
hose or a bent tube to exhaust port; hose or tube
must be long enough to hand down over side of
air-hydraulic cylinder. Hold a jar of water up
under exhaust tube so that end of tube is immers-
ed in water. Watch for bubbles to appear in water.

286

The appearance of bubbles indicates a leaking
control valve poppet air inlet seal, requiring re-
placement of the air-hydraulic eylinder.

(5) Apply brakes and hold pressure on pedal,
observing action of air pressure test gage at rear
of air-hydraulic cylinder. Air-hydraulic eylinder
should hold maximum pressure registered on test
gage without noticeable loss until the brake pedal
is released. Loss of air pressure indicates a leaking
control valve poppet exhaust seal, or leakage past
the air-hydraulic cylinder air piston. Replace air-
hydraulie eylinder.

(6) Depress and momentarily hold brake
pedal to several positions between fully released
and fully applied positions. Pressure registered on
test air pressure gage should increase gradually
according to brake pedal depression. Failure to
graduate the pressure evenly indicates a sticking
control valve hydraulic piston, which necessitates
replacing air-hydraulic eylinder.



(7) Make a full brake application; then observe
action of air pressure test gage when brakes are
released. If gage does not return to zero or is slow
in returning, a sticking control valve hydraulic
piston is indicated. Replace air-hydraulic cylin-
der.

181. Wheel Cylinders

a. Removal.
(1) Remove service brakedrum.

C 4, TM 9-2320-209-20

NOTE
It is not always necessary to remove brake
hub to remove service brakedrum.

If brake hub removal is required, remove the hub
(para 205). If the hub is not removed, remove the
brakedrum (para 182).
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(2) Disconnect hydraulic line, Disconnect

()

the hydraulic brake line (fig. 208) from
the wheel cylinder at the rear of flange
plate.

Remove wheel cylinder. Install the

hydraulic brake cylinder clamp (fig.
210) over the ends of the wheel cylin-
der, and remove the return spring with
brake return spring pliers. Remove two
screws and lockwashers holding the
wheel cylinder to the flange plate, and
remove the dust cover and wheel cylin-
der.

b. Installation.

(1)

(2)

@)

Install wheel cylinder. Place the brake

cvlinder clamp (fig. 210) over the ends
of the wheel cylinder. Position the
cover and wheel cylinder on the flange
plate, and install two lockwashers and
hex-head screws. Tighten the screws
securely. Position the brakeshoes at
the ends of the wheel cylinder. Install
the return spring with return spring
pliers (fig. 210). Remove the brake
cylinder clamp from the cylinder.

Connect hydraulic line. Connect the

hydraulic brake line (fig. 208) to the
wheel cylinder.

Install service brakedrum, If the brake

hub was removed, install the brake hub
(par. 205). If not, install the brakedrum
(par. 182).

Figure 210. Removing sevvice brake
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relwwn spring

Figure 211. Removing service brakedrum

(4) Bleed brakes. Bleed the brake system
(par. 177).

(5) Adjust brakes. Make minor brake ad-
justment (par. 175b).
182. Brakedrums

a. Removal. Remove the wheel (par. 203)
and tire. Remove 10 nuts and lockwashers
holding the drum to the hub assembly (fig.
204), Pry the drum loose and pull the drum
(fig. 211) off the studs.

b, Installation. Place the drum over studs
on the brakedrum adapter. Install 10lockwash-
ers and nuts and tighten nuts evenly and se-
curely. Install the wheel (par. 203).

183. Service Brakeshoes

a. General. Some trucks, by replacement
or by later production, have screw-type serv-
ice brakeshoe guide pins (fig. 212), instead of
riveted ones. Inspection of the pins will reveal
type. Pins having hex-head are of later or
modified screw-type. Earlier pins had C-
washers or spring pins to hold the brakeshoe
on pins.

b. Removal.

(1) Remove service brakedrum.



c.

2

(3

4

Note. It 1s not always necessary to
remove brake hub to remove service
brakedrum.

If the hub removal is required, remove
the brake hub (par. 205). If the hub is
not removed, remove the brakedrum
(par. 182).

Remove brakeshoe return spring. Install
the brake cylinder clamp (fig. 210) over
the ends of the wheel brake cylinder to
prevent the cylinder pistons from
leaving the cylinder body during
removal. Remove the return spring from
the guide pins with return spring pliers.

Remove brakeshoe anchor pin C-washer.
Remove the anchor pin C-washer (fig.
212) from anchor pins. Remove the
shoe anchor pin washer from the pins.

Remaove shoes.

(a) Remove shoes retained by guide
in C-washers or spring pins
ﬁofdiﬂg the shoes on four guide
pins. Remove the plain washers
from the guide pins. Remove the
shoe by pulling the shoes free of
the wheel cylinder piston rods, and
then straight out from the flange
plate to clear the guide and anchor
pins. Remove the plain washers,
anti-rattle springs, felt washers, and
felt washer retainers from the pins.

(b) Remove  shoes  retained by
hex-head type guide pins. Remove
the hex-nuts and lockwashers
holding four long guide pins. (fig.
212) to the flange plate. Pull the
shoes free of the cylinder piston
rods and then straight out from the
flange plate, being careful not to
lose the shoe antirattle springs on
the long guide pins and lower guide
pin washers. Remove the washers
and short guide pins from shoes.
Remove the upper guide pin
C-washer holding long guide pins in
shoes, and remove the pins from
shoes. Remove the felt washers and
felt washer retainers from the
anchor pins.

Installation.
(1) Install shoes.

(2

()
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(a) Install shoes retained by hex-head
type guide pins. Install the long
guide pins (fig. 212) through the
upper holes in the brakeshoes and
secure each pin in the shoes with
the upper guide pin C-washer.
Install the antirattle spring on each
long pin. Install the short guide pin
in the lower pin holes in the shoes,
and install the lower guide pin
washer on each short pin. Install
the felt washer and felt washer
retainer on each anchor pin. Install
the brakeshoes on the anchor pins,
engage the shoes in the cylinder
pistons, and insert the guide pins in
the pin holes in flange plate. Secure
each guide pin to plate with a
lockwasher and hex-nut.

(b) Install shoes retained by guide pin
C-washers or spring pins (fig. 212).
Install the felt washer and felt
washer retainer on each anchor pin.
Install the antirattle spring and
guide pin thick washer on each
long guide pin, and thick washer on
each short guide pin. Install the
brakeshoes on anchor pins, engage
the shoes in cylinder piston rods,
and slide the shoes inward to install
the guide pins in the pin holes in
shoes. Install the guide pin thin
washer over each pin and secure
the washer and brakeshoe on pin
with the guide pin C-washer o
spring pin.

Install brakeshoe anchor pin C-washer.
Install the anchor pin washer and
C-washer on anchor pin. Turn the
anchor pins in directions indicated in
figure 212 until the marks on pins are
toward each other. Check the freedom
of shoes on the guide and anchor pins.
Remove the cylinder clamp from
cylinder.

Install brakeshoe return spring. Using
return spring pliers (fig. 210), install the
shoe return spring on the upper guide
pins. Remove the clamp from the wheel
cylinder.

(4) Install service brakedrum. If the brake

hub was removed, install the brake hub
(par. 205). If not, install the brakedrum
(par. 182).

287



TM 9-2320-209-20, o4

% RETLRM ;i‘?m- -

AMCHCR PIN

C = WASHER

Figure 212. Service brake interior.

184. Hydraulic Lines, Hose, and Fittings
(Fig. 213)

a. General. All hydraulic lines are composed
of metal tubing and inverted flared tubetype fittings.
Lines are securely anchored to the truck frame and
axles to prevent vibration. Flexible hoses, supported
by suitable brackets, are used for connection between
chassis and axle lines, and between the front axle lines
and the front wheel brake cylinders.

b. Removal. Disconnect the lines and hose at
flared fittings, and remove the lines and hose. Remove
the brackets.

c.  Preparation of Lines. When replacing the
hydraulic line tubes from the stock tubing, do not use
guess work. Make correct calculations as to length,
number of bends, and their locations. The ends must
be square; use a tubing cutter. Ream the ends to
remove all burrs and blow out the tubes with
compressed air. Make all bends with a bending fixture.
Make preliminary check for length before flaring ends.
Do not install lines which are too short or too long; cut
and bend to fit. Make flares carefully and blow out
lines with compressed air before installation.

d. Installation. Install brackets. Connect the
lines and hose at flared fittings, being sure to tighten
connections securely. Check for leaks and bleed
hydraulic brake system (par. 177).

288

185. Handbrake Shoes (Fig. 214)

Note. The replacement handbrake shoe assembly must
match the type of transfer installed. Refer to TM
9-2320-209-20P.

a. Removal. Disconnect and remove the shoe
return spring, and disconnect the handbrake cable
from shoe lever. Remove the jamnut from the shoe
anchor pin at the lower end of the shoe lever and
unscrew the anchor pin from the rear bearing cover on
the transfer case. Do not lose the spacers from between
the outer brake shoe and bracket. Slide the shoes from
brakedrum. To remove the brakeshoes, remove shoe
lever pins and slide the shoes from the pins.

b. Installation. Place the inner and outer
brakeshoes on the shoe lever pins and secure with shoe
lever pin washers. Slip the shoes on the brakedrum and
secure to the transfer case with the shoe anchor pin
and a hex jamnut. Use spacer washers as required to
locate brake lining on drum 1/16-inch to flush with
brake drum rim. Connect the handbrake cable to the
shoe lever, and install the shoe return spring. Adjust
the linkage (par. 186).

186.8Handbrake Lever Linkage (Fig. 215)

a.  Adjustment. The handbrake linkage must
be adjusted when the handbrake lever reserve travel is
less than one-half of ratchet range. To adjust, block the
wheel to keep the truck from moving. Release the
handbrake lever. Loosen the locknut and the jamnut
on the cable at the brakeshoe lever and/or handbrake
lever. Take up slack in the cable by turning the
locknut. Tighten the jamnut firmly. Remove the
blocks from wheel.

b. Removal. Remove the nut from each end of
the cable. Remove U-bolts from the cable brackets,
and pull the cable from the handbrake lever and the
brakeshoe lever. Remove four safety nuts and screws
holding the lever mounting and cable brackets to the
cab floor, and remove the brackets and lever.

¢. Installation. Install the handbrake lever
mounting and cable brackets on the cab floor with
four hex-head screws and safety nuts. Install the cable
on the cable brackets with U-bolts. Secure end of cable
to the handbrake lever with a safety nut. Secure the
other end of the cable to the brakeshoe lever with a
hex-nut. Adjust the brake (a above).



186.1 Handbrake Lever Linkage (Orscheln).

a.  Handbrake Adjustments (Fig. 215.1 and
215.2).

(1) On currently manufactured models

2

equipped  with  the  Orscheln
handbrake lever, the inner and outer
drum linings must be adjusted when
the adjustment ability has been used
up by usage of the cable adjusting
knob on the handbrake lever. Block
the front wheels to keep the truck
from moving. Position the handbrake
lever for full release and minimum
stroke. This condition can be
recognized when the pin that holds
the handbrake lever assembly and
cable yoke is at the bottom of the
slotted floorboard brackets (see
encircled detail, fig. 215.2).

Using a feeler gauge, check the
clearance between the outer and inner
shoe linings and drum. A minimum
free running clearance of .015 is to be
obtained between the entire surface of
the outer and inner shoe linings and
drum before brake is applied. Perform
adjustments in  the following
sequence:

(@) Turn the adjusting screw
adjacent to the brake shoe
return spring, for outer shoe
clearance (see step 1, fig. 215.1).

(b) Prior to performing the inner
lining adjustment, loosen the nut
at end of eccentric shoe
adjusting pin on the lower
portion of the brake shoe. Tum
the end-of-cable nut at brake
drum lever assembly (see step 2,
fig. 215.1) while at the same
time, turning the eccentric shoe
adjusting pin (see step 3, fig.
215.1) to equalize clearance at
both ends of the inner lining.
When this is accomplished,
tighten the locking nut at end of
eccentric shoe adjusting pin to
27-35 ft. Ibs. to secure adjusting
pin.

3
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Remove the wheel blocks. Optimum
brake lever efficiency can now be
obtained by adjusting the knob on the
handbrake lever.

Removal of Handbrake Cable and Lever
(Fig. 215.2).

(1

(2

Remove handbrake cable. To release
cable at brake drum lever assembly
remove nut. Release cable from clamp
at rear of transfer case by removing
bolt and lockwasher. Remove two
brackets securing cable to left hand
frame side rail and pull the cable out
through hole in frame side rail.
Remove clamp attaching forward end
of cable and spacer to clamp bracket
assembly mounted on underside of
cab floor. Remove cotter pin, washer
and pin, connecting the cable yoke to
the handbrake lever assembly. Pull
cable down through the floorboard
and bracket hole to remove the cable
from vehicle.

Note. If cable assembly is being
replaced, remove and retain two
clamps, four screws, four nuts, and
wear plate.

Remove handbrake lever. Remove
three self-locking nuts, and one screw
and nut holding the righthand and
lefthand floorboard brackets to the
cab floor and clamp bracket
underneath the floorboard. Remove
remaining self-locking nut at lefthand
rear corner of the cab floor to drop
the clamp bracket from underneath
the floorboard (see encircled detail,
fig. 215.2). The handbrake Ilever
assembly can now be lifted from the
floorboard  with  both  brackets
attached. Disassemble brackets from
handbrake lever asserably on bench.

Remove one nut, washer, spacer, and
screw holding the rear of the
handbrake lever assembly to the right
hand and left hand floorboard
brackets. Remove the forward outer
nut. The forward portion of brake
lever base may now be spread so that

288.1
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HANDBRAKE
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RETURN SPRING
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INNER SHOE
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Figure 215.1. Handbrake cable and shoe adjustment.

outer screw may be removed to
release the lefthand bracket. Remove
the other nut and screw to release
righthand bracket from the handbrake
assembly.

¢.  Installation of Handbrake Cable and Lever
(Fig. 215.2).

(1) Install handbrake lever. Prior to
installing the handbrake lever,
assemble the lefthand and righthand
floorboard brackets on bench. Spread
the forward portion of the brake lever
base and position screws from inside
so that threads face outward (see
encircled detail, fig. 215.2). Position
both brackets and secure forward
portion of handbrake lever with two

selflocking nuts. Line up spacer and

288.2

(2

washer at rear portion of handbrake
lever; assemble screw and secure with
self-locking nut. Line up handbrake
assembly with attached brackets to
mounting holes in floorboard.
Position clamp bracket underneath
floorboard. Assemble screw and nut
to rear position of lefthand bracket.
Assemble  self-locking nuts to
remaining three clamp bracket screws
facing upward. Also assemble
remaining self-locking nut to lefthand
rear corner of clamp bracket and
floorboard, Tighten all nuts.

Install handbrake cable. Insert the
cable yoke up through the hole in
clamp bracket mounted under cab



—

Figure 215.2.
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Handbrake installation.
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Key

Cable adjusting knob
Handbrake lever assy
Spacer

Flatwasher

Cotter pin

10-Nuts, 3/8-in, self-locking
Flatwasher

Bracket, RH floorboard
Clamp

2-Screws, 3/8 x 1-1/4-in,
hex cap

2-Clamps

4-Screws, 1/4 x 3/4-in,
hex cap

Item

Key

Handbrake cable assy
4-Nuts, 1/4-in, self-locking
Wear plate

Connecting link

Bracket assy, brake cable clamp
Bracket, LH floorboard
Screw, 3/8 x 2-in, hex cap
Screw, 3/8 x 7/8-in, hex cap
Pin

2-Screws, 3/8 x 3/4-in,

hex cap

Figure 215,2==Continued.

floor and hole in cab floor; secure the
yoke to the lever with pin, flatwasher
and cotter pin. Secure the cable to
bracket under floorboard with spacer,
clamp, two screws, and two
self-locking nuts. If a new or different
handbrake cable is being used,
assemble wear plate to the cable so as
to be located approximately 3-inches
from bottom of bracket mounted
under floorboard so as to contact
corner of toolbox or gas tank. Secure
wear plate to cable with two clamps,
four screws, and four self-locking
nuts. Place opposite end of cable

through hole in left hand frame side
rail. Install two clamps into the frame
rail as to hold the cable in place.
Secure cable to clamps with two
screws and two self-locking nuts. Take
care when routing the brake cable to
prevent any sharp bends or kinks.
Install cable to clamp on bracket at
rear of transfer case with bolt and
lockwasher. Attach end of cable to
the brake drum lever assembly. Secure

with nut. Perform handbrake
adjustments in accordance with a
above.

—
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Item

Wheel cylinder fitting

Brake hose outer bracket
Brake hose inner right bracket
Front axle brake supply hose
Supply hose bracket
11/16-in. hex-nut

Front axle brake line

Master cylinder

5/16-in. connector

Master cylinder line
Air-hydraulic cylinder

Brake line bracket

Forward rear axle right wheel
cylinder line

Rear-rear axle right wheel cylinder line

Brake hose tee

Key
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Item

P—)

RAPD 362719

RA PD362719

Rear-rear axle left wheel cylinder line

Rear axle brake supply hose
Supply hose tee

Forward rear axle left wheel cylinder line

Rear axle brake line
Hydraulic lines tee

Solenoid brake lock (M108 only)

Air-hydraulic cylinder line

Front axle left wheel cylinder line

5/8-in. hex-nut

Front axle brake hose

Brake hose inner left bracket
Left front brake line

Brake line tee

Right front brake line

Front axle right wheel cylinder line

Figure 213. Brake hydraulic system and piping diagram.

187. Handbrake Drum

a.

Removal.

(1) Remove the propeller shaft (par. 165).

(2) Remove the cotter pin from the rear
output shaft (fig. 216). Apply the
handb.ake and remove the rear output
shaft companion flange nut and flat
washer. Release handbrake. Disconnect
and remove the brake shoe assy. (par.

185) (Fig. 214).

LuseiC

FITTING

HAND Iﬂ‘m £ CABLE

ll 'l

SHOE gcum;!

NER SHOE

RD € 4’16.*1

Figure 214. Handbrake drum and shoes.

289



CcL 4 T™M 9-2320-209-20

LOCK NUT

— HAND BRAKE
A —9 CABLE ASSEMBLY

[
r‘ LOCK NUT

JAM NUT HA|
OUTER BRAKE SHOE BRAKENSEDE
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Figure 215. Handbrake lever
and linkage diagram

Pull the companion-flange, brakedrum,
and dust deflector from the rear output
shaft. Remove the two capscrews and
lockwashers securing the shoe-stop

Section XXXII.
188. Description

a. Front Springs (Fig. 217). The front
springs are semielliptic type, assembled with
a bolt through the center of the leaves, and the
leaves alined with four rebound clips. The
springs are mounted on the spring seat resting
on the axle, and eachis secured by two U-bolts,
seated onthe U-bolt saddle, and passing through
the clamp plate under the axle. The front spring
is pivoted in a spring hanger at the front end
and shackled to the spring hanger at the rear
end, Trucks mounted on M46 series chassis,
and trucks M47, M59, M60 and M108 have
heavy-duty front springs.

b. Rear Springs (Fig.218). The rear springs
are inverted semielliptic type with slipper-
type ends. The springs are mounted on the
rear spring seats which are mounted on the
spring seat cross-shaft. Each is secured to
the spring seat by two U-bolts seated on the
U-bolt saddle. Spring leaves are held together
by a center bolt, and the leaves are alined with
four rebound clips. The ends of the spring rest
on axle housing and are free to slide in the
guide brackets. Trucks mounted on M46 series
chassis and trucks M47, M59, and M342 have
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Figure 216. Removal of handbrake drum

bracket to the transfer case and re-
move the bracket.

b. Installation. Install partsinreverse order
of disassembly.

SPRINGS AND SHOCK ABSORBERS

heavy-duty rear springs and rear springlock-
out beams instead of the regular U-bolt sad-
dles, to limit spring motion under heavy load.

c. Rear Spring Seats (Fig. 218). The spring
seat mounted on the underside of the spring is
equipped with tapered roller bearings which
support the seat cross-shaft.

d. Torque Rods (Fig. 218). Driving and
braking forces are transmitted to the chassis
by a system of torque rods arranged to main-
tain the vertical position of the rear-axle
drives, regardless of uneven road surface.
Upper and lower rods are installed on the left
side of the truck, and lower rods only on the
right side.

e. Shock Absorbers (Fig. 217). The shock
absorbers are hydraulic, double-acting, cylin-
drical-type and are installed at the front of
the truck.

189. Front Springs (Flg. 217)

a. General. Some trucks were originally
equipped with the front spring 7521855, which
is no longer authorized as a replacement part.
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When the failure of a front spring 7521855 oc-
curs, the springs will be replaced with a front
spring 7368628, in pairs only. Replace the seat
7521821 and the bumper 7521830 with the seat
7368627 and the bumper 7368626 when install-
ing the new springs.

Note. Installation of the new springs willin-

crease the clearance between the axle and

frame.
b. Removal.
(1) Raise frame to free spring of load.

(2) Remove nuts and screws holding the
spring-mounting pins in the spring
hangers and the shackle at the front
and the rear of the spring, and remove
pins.

(3) Disconnect the shock absorber (par.
193) from the clamp plate, and remove
the nuts holding the U-bolts tothe clamp
plate.

(4) Remove the clamp plate, U-bolts, and
U-bolt saddle.

(5) Lift the spring off the seat, and re-
move,

(6) Remove the nuts and the screws hold-
ing the mounting pin and the spring
shackle, and remove pin and the shackle
from the spring.

¢. Disassembly.

Warning: Springs are under tension. Use
care in disassembling to prevent personal in-
jury.

Remove the nuts, the spacers, and the bolts
securing the rebound clips on the springs, and
remove the clips. Remove the nut and the bolt
securing the spring leaves together and sepa-
rate the leaves.

d. Cleaning. Clean all parts in mineral
spirits paint thinner or dry-cleaning solvent.
Wire brush or buff all the rust and corrosion
from the leaves.
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e. Inspection and Repair. Inspect the leaves
for cracks and breaks. Replace defective
leaves. Inspect the bushing-type bearings and
mounting pins for wear or damage. Check the
mating of pins and bearings and replace the
worn or damaged parts. Press out oldbearing
and press in new bearing. Reamnew bearing to
0.991 to 0.994 inch. If bearings are loose in
the spring eye or the shackle, replace the bear-
ings.

f. Assembly. Assemble the leaves inorder,
starting with the longest leaf. Place a small
amount of powdered graphite between all the
leaves when assembling. Line up the holes for
the center bolt and insert the bolt with the head
on the shortest leaf for the front springs.
Press the leaves tightly together in a press
or with a heavy clamp and install the center
bolt-nut on the bolt, tightening securely. Peen
the end of the bolt over the nut. Install the two
long rebound clips on the sixth leaf and the two
short clips on the ninth leaf. Install the clip
bolts, bolts spacers, and bolt-nuts, tightening
nuts enough so the clips maintain the leaves
in alinement without restricting free movement
of the leaves. Peen the bolt ends over the nuts.

g. Installation.

(1) Install the shackle on rear end of the
spring with a mounting pin, hex-head
screws and safety nuts.

(2) Set the spring in position on the spring
seat.

(3) Place the U-bolt saddle on the spring
and place the U-bolts in position.

(4) Place the clamp plate under the axle
and over the U-bolts. Be sure that the
anchor lug for the shock absorber is at
the rear of the axle. Install lockwash-
ers and hex-nuts on the U-bolts, and
tighten securely.

(5) Connect the shock absorber (par. 193)
to the clamp plate.

(6) Connect the spring and the shackle to
the spring hangers with mounting pins
and secure with hex-head screws and
safety nuts.

(7) Lower the frame to put full vehicle
weight on the springs. Check ‘o maxe
sure the spring clips are secure and,
if necessary, tighten the clips.
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190. Rear Springs (Fig. 218)

a. Removal,

Cautlon: Refer to paragraph174b(2) for cor-
rect lifting procedure.

(1) Raise the chassis frame to free the
springs of all the load.

(2) Put blocks under the spring seat to
prevent the seat and the torque rod
from dropping when the U-bolts are
removed. Loosen the clamp bolts
through the spring seat.

(3) Remove the nuts and the washers from
the U-bolts, and remove the U-bolts,
and the U-bolt saddle.

(4) Slip the spring out of the guide brack-
ets on either axle and remove the spring.

b. Disassembly. Refer to paragraph 189c.

¢. Cleaning. Refer to paragraph 189d.

d. Inspection and Repair. Inspect all the
leaves for breaks and cracks. Replace any
defective leaves.

e. Assembly. Assemble the leavesinorder,
starting with the longest leaf. Place a small
amount of powdered graphite between all the
leaves. Line up the holes in the leavesand in-
sert the center bolt withthe head onthe longest
leaf of the rear springs. Press the leaves
tightly together in a press or with a heavy
clamp, and install the center bolt-nut on the
bolt. Tighten securely, and peen the end of the
bolt over the nut. Position two long rebound
clips on the fourth leaf and the two short clips
on the seventh leaf. Install the clip bolts, bolt
spacers, and the bolt-nuts, tightening the nuts
enough so that the clips will maintain alinement
of the leaf without restricting the free move-
ment of the leaves. Peen the boltends over the
nuts.

1. Installation.

(1) Slip one end of the spring through the
spring guide bracket on either axle, in-
sert the other end in its guide bracket,
and adjust to an even extension over
the axles.

(2) Place the U-bolt saddle in position on
the spring and place U-bolts in position.
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Figure 218. Rear springs and torque rods

(3) Raise the spring seat, enter the U-bolts in
the seat, and raise the seat to the spring.

(4) Install lockwashers and hex-nuts on U-bolts,
and tighten securely. Torque *“‘UU” bolt nuts
190-230 ft. Ibs.

(5) Lower the truck frame to put full vehicle
weight on the springs.

191. Rear Spring Seats (Fig. 218)
a. Bearnng Adjustment.

Caution: Do not lift truck with rear tie-down rings.
Refer to paragraph 174b (2).

(1) Remove rear wheels. Rear spring seat
bearing adjustment requires the removal of
all the rear wheels. Using jack, raise the rear
axles until the rear wheels are clear of the
ground. Substitute blocking for jacks.
Remove the rear wheels (par. 203).

(2) - Remove bearing cap. Remove six screws

from the spring seat bearing cap, and
remove cap and gasket.

AB1_ACA A _ BE . 11

(3) Support spring seat cross-shaft. Set jacks
under cross-shaft and take up enough weight
to hold jacks in position,

(4) Remove U-bolts. Remove nuts, washers, and
U-bolts from the spring seat. Place blocking
under cross-shaft.

(5) Raise spring. Place the jacks under the
spring, one each side of the spring seat, and
raise the spring clear of the seat to permit
some rotation of the spring seat around
cross-shaft.

(6) Remove locknut. Straighten bent-over
portion of the nut lock (locknut only). Lip
on adjusting nut may be straightened after
locknut is removed.) Remove locknut and
nut lock.

(7) Tighten adjusting nut. With adjusting nut
and washer in place, tighten the adjusting
nut with wrench 5120-795-0059 (fig. 219)
to 60 to 75 pound-feet torque.

(8) Install locknut. Install nut, lock and
locknut, and tighten locknut to 100 to 150
pound-feet torque. Lock bearing adjusting
and Ibcknuts by bending the
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edge of the nut lock, one portion on the flat of locknut and
one directly opposite on the flat of adjusting nut.

b. Removal.

(1) Remove spring from the spring seat by
proceeding as detailed in a (1) through (5)
above.

(2) Removal of the spring seat from cross shaft
requires the same procedure as for the wheel
hub removal. Follow procedure as described
in paragraph 205z (1).

NOTE

If spring seat does not have a lubrication plug in
bottom center of housing, drill and tap plug hole in
accordance with procedure in paragraph 191.2

c. Installation.

(1) Installation of the spring seat on the cross
shaft is the same as installation of the wheel
hub on the axle. Follow procedure as
described in paragraph 205a (2).

(2) Place U-bolts over the spring and seat them
in saddle grooves. Lower the spring with
jacks to normal position and enter U-bolts
in the spring seat.
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(3) Install lockwashers and hex-nuts on the
U-bolts, and tighten securely. Remove all
jack and blocking. Check to make sure the
spring clips are secure and if necessary,
tighten the clips.

REAR SPRING SEAT

BEARING CAP GASKET

2 » 7 IBEARIN_G CAPIORD £21663

Figure 219. Tightening rear spring adjustment.



191.1 Improved Rear Spring Seats
(fig. 219.1)
NOTE

Improved rear spring seats are equipped

with solid adapter bushings installed in

the spring seat. Replacement of these

bushings or replacement of bearings

with solid type bushings will be in accord-
ance with tne following:
a. Remove Spring Seats. Follow instructions in
paragraph 191b.

(1) Remove spring seat and adapter bushings.
Remove spring seat outer adapter bushing, (J)
making certain not to lose key (H) between outer
adater bushing and cross shaft. Pull spring seat
(L) from cross shaft and remove inner adapter
bushing (N) from cross shaft.

(2) Remove spring seat cups (fig. 219.2). When
replacing bearings with adapter bushings it will
be necessary to replace spring seat cups ((K) and
(M) fig. 219.1). Use remover and replacer FSN
5120-473-7372 and screw, FSN 5120-708-3216.
To remove cups, insert remover and replacer on
cup, with lips of tool positioned on both sides of
cup. Thread screw into both sections of remover
and replacer, and drive cup from spring seat.
Reverse procedure for installation.

b. Cleaning, Inspection and Lubrication.

(1) Cleaning. Remove excess lubricant and
clean adapter bushings, bushing cups, and inside
of spring seat. Dry thoroughly after cleaning,

(2) Inspection. Inspect the adapter bushing
and cups for pitting and wear. Replace adapter
bushings and cups, if required. Also inspect cross-
shaft seat for wear and signs of lubricant leakage.
Replace if required.

(3) Lubrication. After internal parts have been

C 4, TM 9-2320-209-20

installed hand pack cavity with approximately 1 Ib.
of GAA grease.
¢. Cross-Shaft Oil Seal Replacement.

(1) Outer seal. Place a driver against back side
of washer (S) and drive seal (P), retainer (Q), felt
seal (R) and washer off cross-shaft. Install in re-
verse order with rubber seal facing outward using
replacer FSN 5120-974-2232. Replace other parts
with new parts, if inspection indicates the neces-
sity.

(2) Inner seal. Remove outer seal as explained
in (1) above. Slide seal retainer (Q) and felt seal
(R) from cross-shaft. Install new felt seal against
washer, and insert flanged portion of seal retain-
er between cross-shaft and inside diameter of felt
seal.

d. Spring Seat Installation.

(1) Install spring seat and bushings. Install
inner adapter bushing (N), spring seat (L), and
outer adapter bushing (J), with key (H). Install
inner locknut (G) and tighten to a torque of 70 ft.
Ibs., then back off % turn or two flats on nut.

(2) Install nutlock and outer locknut. After
torque tightening inner locknut install new nut-
lock (F) and outer locknut (E). Tighten outer lock-
nut to a torque of 150 ft. Ibs. and bend nutlock
tabs over each locknut.

(3) Install bushing cap. Fill cap (C) with GAA
grease. Install cap with new gasket (D), on spring
seat with six screws (A) and lockwashers (B).
Tighten screws to a torque of 16-20 ft. lbs.

(4) Install U-bolts and wheels. Install rear
spring U-bolts as described in paragraph 190f
making certain that the spring center bolt is
properly seated in spring seat. Torque tighten to
180-230 ft. Ibs. Install wheels on axle hubs (para
203b).
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SCREW
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Figure 219.2 Spring seat cup replacement.
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191.2 Drilling and Tapping Rear Spring Seat. (1) Drill hqle through spring seat at location
shown in figure 219.3.

Note. Current production trucks are being
manufactured with rear spring seat assemblies that do
not have lubrication points located in the bottom of
the spring seat. Vehicles without a lubrication point
will be modified to provide one in accordance with the
following procedure.

(2) Tap 1/8-27 NPSF thread.
(3) Install plug.
c. Lubrication Intervals.

a. Accomplishing the Modification. (1) Interval. Every 1,000 miles.

(2) Procedure. Remove plug and insert
lubrication fitting. Lubricate spring seat
with GAA. Remove lubrication fitting
and re-install plug.

Rear spring seats will be drilled and tapped when
trucks are wundergoing either annual or 6,000
mile-maintenance or at a time when vehicles are in
maintenance for the purpose of having work
performed on the rear spring seat. Vehicles will not be
diverted from normal operations for the exclusive
purpose of having this modification accomplished.

d. Continuing Maintenance.

Every 6,000 miles or annually, perform required
maintenance on the rear spring seat bearings or

o - TostaRburlonk outton PR bushings as prescribed in LO 9-2320-209-12.

Note. Use “R” size (3390 inch) drll to
accomplish the following.

53/4 DIA.

) L

—— 2.3 —=

1/8-27 NPSF THREAD

NOTE: ALL DIMENSIONS AT 23758
SHOWN ARE IN INCHES

Figure 219.3 Drilling and tapping rear spring seat.
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192. Shackles and Bolts

Refer to paragraph 189b for removal of shackles
and bolts and to paragraph 189g for installation.

193. Shock Absorbers

(fig. 217)

a. Removal. Remove the nut, grommet, and
grommet retainers from each end of the shock ab-
sorber. Press the upper section down to clear
bracket, and remove the shock absorber. Remove
grommet and grommet retainer from studs at end
of absorber.

b. Installation. Place grommet retainers and
grommets over the mounting studs in the ends
of absorber. With the smaller end of the shock
absorber down, insert stud in the clamp plate,
and install the grommet, grommet retainer, and
two nuts. Collapse assembly until the upper stud
can be inserted in the bracket, and install the
grommet, the grommet retainer, and two nuts.

~= Tighten all nuts.

C 4, TM 9-2320-209-20

194. Torque Rods
(fig. 218)
a. Removal.
(1) Disconnect torque rod from side frame.
fa) Nut holding the torque rod ball end to
the rear suspension support bracket and the plate
is accessible from the outside of the frame through
holes in the frame sidemember. Remove the nut
and lockwasher with a deep socket wrench.
(b) Drive ball end out of the frame bracket
with a drift and heavy hammer.

(2) Disconnect the torque rod from the torque
rod or cross-shaft brackets. Remove the nut and
lockwasher from the torque rod ball end with a
deep socket wrench. Insert the pry bar between
the rod ball end and bracket. Apply pressure,
sharply strike the bracket over the ball end, and
remove the torque rod.

(3) Remove rod ball end. Press ball end out of
rod.

b. Installation.
(1) Install rod ball end. Press the ball in rod.

294.5
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(2) Connect torque rod tc torque rod or
cross-shaft brackets. Insert the rod ball end
into the bracket, drive into place, and
secure with lockwasher and the end ball
nut. Tighter the nut to 350 to 400
pound-feet torque.

(3) Connect torque rod to side frame. Insert

cl,TM 9-2320-209-20

the ball end into the suspension bracket
and plate, and drive into place with heavy
hammer. Install lockwasher and end ball
nut through the hole in the frame bracket,
and tighten with socket wrench. Tighten
nuts to 350 to 400 pound-feet torque.

Section XXXIIl. STEERING SYSTEM

195. Description

a. General. The steering mechanism consists of
the steering gear, the steering wheel, the pitman arm,
and the drag link.

b. Steering Gear (Fig. 220). The steering gear is
helical cam and lever-type. The pitman arm shaft,
extending from the steering gear housing assembly, is
mounted at the right angles to the steering gearshaft.
The studs, mounted on the pitman arm shaft lever,
engage the machined helix of the cam on the end of
the steering gearshaft in the gear housing. The gear
housing is bolted to the side frame of the truck. The
steering gearshaft is enclosed in the jacket which is
joined to the gear housing by a flanged cover. The
jacket and housing are watertight.

Sa ~SHIMS

SILERING GEAR
HOUSING ASSENELY

UPFER COVER

car

YCREW

"STEERING GEAR JACKET

Figure 220. Steering gear end play adjustment.

c. Steering Wheel (Fig. 223). A three spoke wheel
is mounted on the end of the steering gearshaft and
secured by a hex-nut. The horn button is mounted in
the center of the wheel. Replacement of the horn
button is covered in paragraph 135.

d. Pitman Arm (Fig. 222). The pitman arm is steel
forging, broached to fit the splined end of the pitman
arm shaft. It is held on the shaft by a hex-nut.

e. Drag Link (Fig. 224). The drag link consists of
the tubular member connecting the pitman arm to the
steering arm on the front axle. The spring-loaded ball
seats in each end of the link, are adjustable and engage
the stud balls on the pitman arm and on the steering
arm in the axle.

196. Steering Gear Adjustment
a. End Play Adjustment (Fig. 220).

(1) Disconnect the drag link from the pitman
arm (par. 201). Loosen the steering jacket
bracket clamp (fig. 223) on the instrument
panel. Loosen the locknut on the backlash
adjusting screw (fig. 221) and loosen the
screw.

(2) Grip the steering wheel lightly with thumb
and forefinger and turn the wheel. The
steering wheel should turn freely with just
a perceptible drag. If no resistance is
evident, the housing upper cover shims
must be removed.

(3) To remove the shims, disconnect the horn
cable near the lower end of the steering
gear. Remove four screws holding the
steering gear housing upper cover to the
gear housing.

Caution: Be careful not to pull the jacket
far enough to break the horn wire.

With jacket bracket clamp (fig. 223) on the
ilstrument panel loosened, pull the upper
cover and steering gear jacket away from
the gear housing to expose the adjusting
shims. The shims are of 0.002-inch,
0.003-inch, and 0.010-inch thickness. Clip
and remove a thin shim, assemble the
jacket and housing, and test wheel (2)
above). Repeat the process until the proper
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adjustment is obtained.

(4) Tighten the jacket bracket clamp on the

instrument panel (fig. 223).
(5) Adjust the backlash (b below).
(6) Connect the drag link (par. 201).

Backlash Adjustment (Fig. 221).

(1) Disconnect the drag link (par. 201) from

the pitman arm.

Note. It is not necessary to completely remove the
engine from the vehicle prior to replacing the steering
gear.

b. Preparation for Removal.

(1) Place the vehicle under suitable lifting
equipment to raise the engine. Disconnect
battery cables. Remove engine fan from
water pump. Drain cooling system and
remove the radiator. Remove plastic or
brass band that secures the engine stop
cable to the steering column under the
hood. Remove air compressor output line.

(2) Turn the steering wheel clockwise as far as

possible, then rotate the wheel
counterclockwise as far as possible and
count the number of turns. Turn the wheel
one-half total number of turns. The
steering gear is now in midposition.

(3) Loosen the locknut and turn the adjusting

screw until a slight drag is felt at this
midposition when turning the steering
wheel slowly from one extreme position to
another.

Caution. Adjustment ot the screw is
critical. Tightening the screw too much will
cause the steering gear to bind.

(4) Tighten the locknut. Recheck the drag ((3)

above).

(5) Connect the drag link (par. 201).

Figure 221. Steering gear backlash adjustment.

197. Steering Gear Replacement.

a.

Coordination with Direct Support Maintenance

Unit. Refer to paragraph 2. for information on
coordination with direct support maintenance unit.
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Disconnect electric horn wire from bottom
of steering gear at front frame
crossmember. Loosen bolt on front frame
crossmember to release ground strap.

(2) Attach lifting equipment to front engine

sling eye and relieve the weight of the
engine so that the front engine mounting
bolts (2) and insulators (4) may be
removed. Remove the left rear mounting
bolt and insulators (2). Loosen, but do not
remove, right rear engine mounting bolt.
Remove nuts and bolts that secure the
radiator to the front frame crossmember.

(3) With lifting equipment attached to front

engine sling eye, raise front of enigne
approximately 4 inches or until rear engine
sling eye almost touches the fire wall. (Use
caution not to allow sling eye to touch fire
wall). Move the engine to the right
approximately 34 inches or until there is
enough clearance to remove the steering

gear.

Removal.

(1) Remove the pitman arm (para. 199).

Remove the steering wheel (para. 200).

(2) Remove the split lockwasher and screw to

loosen clamp on the steering gear column
bracket at the instrument panel (fig. 233)
and remove rubber grommet from the
bracket and column. Remove four
self-tapping screws that hold dust seal to
dash panel and remove seal. Remove four
bolts and two reinforcing straps that hold
steering gear to the frame rail. Slide the
steering gear and column assembly down




d.

and under the front frame crossmember.
Installation.

(1) Slide the new steering gear into position
with the steering gear column extending
through hole in dash panel. Insert the
pitman arm shaft through hole in frame
rail. Secure steering gear to frame rail with
four selflocking, hex-head bolts, but do
not tighten the bolts. Install the column
dust seal and rubber clamp grommet on the
column and position grommet in the

(2) Install steering wheel (para. 200). Install

(3) Complete reassembly in reverse order of

Cck,TM 9-2320-209-20

column bracket on the dash panel. Secure
the dust seal to the dash panel with four
cross-recess, pan-head, self-tapping screws.
Tighten steering gear housing bolts to a
torque of 60-65 foot-pounds to secure
housing in position on frame rail.

pitman arm (para. 199).

removal.
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198. Steering Column Alinement

Check the steering column alinement by
loosening the steering column jacket bracket
clamp at the instrument panel. If the steering
column moves to a new position, tighten the
clamp in that position.

Note. After alinement, if stiffness still ex-
ists while turning the steering wheel, the steer-
ing gear jacket may be bent. Refer to direct
support maintenance unit.

199. Pitman Arm

a. Removal (Fig. 222).

(1) Disconnect the drag link (par. 201)
from the pitman arm.

(2) Remove the nut and the washer holding
the pitman arm in position. Pull the
pitman arm from the shaft with puller.

b. Installation.

(1) With the front wheels straight ahead,
set the steering wheel in midposition
according to the procedure in par-
agraph 195.

(2) Place the pitman arm on the splined
shaft with the arm straight downward.

(3) Push or tap the pitman arm into posi-
tion on the shaft until the nut can be
engaged on the threads. Install 1-inch
lockwasher and hex jamnut, and tighten.

(4

—_—

Connect the drag link (par. 201) to the
pitman arm.

Figuve 222, Removing pitman aym

TM 9-2320-209-20
200. Steering Wheel

a. Removal.

(1) Remove the horn button (par. 135) and
the horn cable from the steering wheel
and the column.

(2) Remove the steering wheel nut, holding
the wheel on the steering gearshait,

(3) Place the steering wheel puller adapt-
er 5120-473-6919 (fig. 223) on the end
of the steering gearshaft. Install the
steering wheel puller with hooks en-
gaging puller ring, and pull the wheel
from shaft.

b. Installation.

(1) With the front wheels pointing straight
ahead, place the steering wheel in the
desired position on the steering gear-
shaft and tap into position until the
steering wheel nut can be engaged with
threads. Tighten nut.

(2) Install the horn button (par. 135) and
the cable.

STEERING
WHEEL
7
“f
€ /’

ADAPTER-| =
5120-473-6919

Figure 223, Removing sleeving
wheal with pulley

201. Drag Link (Fig. 224)

a. Adjustment. Be sure the ball seats are
thoroughly lubricated before making adjust-
ment. Remove the cotter pin, and screw the
adjusting plug in tight, then back the screwout
one-half turn or less, until the new cotter pin
can be installed. Repeat adjustment at the
other end.
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b. Removal. Remove the cotter pin from
each end of the drag link, and back out adjust-
ing plugs as far as possible without removing
them. Turn the steering wheel in both direc-
tions to loosen the stud balls in the seats. Re-
move adjusting plug from pitman arm end of
the drag link, and pull link from the pitman
arm, being careful not to lose any drag link
components from within the link end. Tip the
link end down and remove the safety plug,
ball seat spring, and the two ball seats. Re-
peat procedure to remove the link from the
steering arn.

c. Cleaning. Clean all parts in mineral
spirits paint thinner or dry-cleaning solvent.
Dry thoroughly with compressed air.

d. Inspection and Repair. Examine ball seats
for excessive wear, cracks or chipping. Check
the springs for weakness or failure. Replace
worn or damaged parts.

e. Installation.

Cautlon: Make certain the safety plug and
the ball seat spring are near the center of the
drag link at the steering arm end; and that the
ball seat spring and the safety plug are near
the forward end of the drag link at the pitman

arm end. These locations of springs must be

maintained to assure two-way cushioning of
the drag link,

(1) Noting that the ball opening is closer
to the end of the drag link atthe steer-
ing arm end than at the pitmanarm end

_— COTTER PIN
PR

‘\@/

BALL SEAT
ADJUSTING PLUG

STEERING ARM
END OF DRAG LINK

Figure 224.
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(2)

(3)

(fig. 224), install the safety plug in the
steering arm end opening of the link with
the small diameter of the plug facing the
opening. Install the ball seat spring and
one ball seat inthe same end of the link.
Install the drag link onthe steering arm
ball by pressing the link over the ball
so that the ball enters the ball opening
and mates withthe cupped surface of the
ball seat. Install the second ball seat
in the end of the link and screwthe ad-
justing plug into the link end to secure
the ball in the link.

Turn steering wheel to extreme left,
and turn front wheels to the left against
the turning stop. Hold the drag link to
the pitman arm. The pitman arm ball
should be one-half inch ahead of drag
link ball seat position. Turn the steer-
ing wheel and front wheels to the right,
to their limits. The pitman arm ball
should be one-half inch behind the drag
link ball seat.

If either distance is less than one-half
inch, check for the following conditions
and correct the trouble:

(a) Pitman arm bent or out of positionon

the shaft.

(b) Bent drag link.

(¢) Front axle out of position.

(d) Steering knuckle turning stops out of

LUBRICATION FITTING

Drag link

position or missing.

COTTER PIN

ADJUSTING PLUG
SAFETY PLUG
SPRING
BALL SEAT \ x



{4) Install one ball seat in the pitman arm end
of the link with the cupped surface facing for-
ward (fig. 224). Install the drag link over the pit-
man arm ball. Install the second ball seat in the
link with the cupped surface mating to the ball.
Install the ball seat spring, safety plug, and adjust-
ing the plug in the drag link.

(5) Adjust the drag link (a above).

201.1 Steering Gear Check Level Plug

a. General. The current series of military 6 x 6,
22 ton vehicles being manufactured have three
plugs on the steering gear housing and cover. In-
cluded is a steering gear fill, a steering gear drain,
and a steering gear check level plug.

b. Conversion Procedure. Older models now in
service may be converted to conform with current
production models by accomplishing the following
procedure.

(1) Drain oil from steering gear housing.

(2) On models equipped with front winch,
drop the winch drive shaft. Take necessary steps
to shift engine, so that the side cover of the steer-

C 4, TM 9-2320-209-20

ing gear housing is accessible for removal. Refer
to paragraph 59, section X of this manual for en-
gine removal procedures.

(3) Remove six hex-head cap serews securing
side cover to the steering gear housing. Remove
and discard gasket. The adjusting screw and lock
nut located on center of side cover, should not be
touched.

(4) Place side cover in bench vise in upright
position. On the top surface of cover, measure
back 1.484 inches from the center of the forward
upper cap screw opening and mark. Measure '2-
inch outward from the mounting edge of the side
cover so that this measurement location will bi-
sect the previous mark made on top of cover (fig.
224.1).

(5) At this point drill and tap one 1/8-27 NPT
hole. Clean off any metal particles left on cover.

(6) Obtain a new gasket. Position side cover
and gasket. Secure side cover to steering gear
housing with six lockwashers and six hex-head
cap screws.
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REMOVE COVER

DRILL & TAP
1/8-27 NPT HOLE

Figure 224.1. Check oil level plug—steering gear cover.



(7) Refill the steering gear housing with
lubricant up to new check hole (LO 9-2320-209-12).

(8) Install new 1/8-inch square head pipe plug
(Ord. No. 103877, FSN 4730-187-4300).

(9) Replace front winch drive shaft and secure
engine in its original position. Refer to paragraph
60, section X of this manual for engine installation

C 4, TM 9-2320-209-20

procedures.

(10) Turn the steering wheel clockwise as far
as possible, then rotate the wheel counterclock-
wise. If the steering gear is binding or is loose, per-
form the backlash adjustment as prescribed in
paragraph 196.

Section XXXIV. WHEELS, TIRES, AND HUBS

202. Description
a. Wheels.

(1) Offseat disk-type wheels are secured to
hubs on six studs. Wheels are completely inter-
changeable as to the location.

(2) Trucks with single wheels use 11 x 20 tires,
the trucks with dual wheels use 9 x 20 tires. Single
wheeled trucks can be used with the dual wheels
and trucks with dual wheels can be used with the
single wheels, provided the clearance between the
tires and the body is sufficient under full allow-
able payload to provide for the spring action dur-
ing truck movement,

b. Tires and Rims.

(1) Early production trucks had tires secured
with hinged-type beadlock. Tires were secured
with tire retaining ring bolted to the wheel disk.

(2) Later production trucks are equipped with
rims on which the tires are secured by a retain-
ing ring which is sprung into place and interlocks
with the rim. Six bead clips, installed on each side
between the tire and the rim, are used to prevent
displacement of the tire when partially deflated,
or when traversing sand, snow, or mud.

(3) Latest production trucks are not equipped
with the bead clips.

c. Hubs and Bearings. All hubs are mounted on
opposed tapered roller bearings. Each hub is
secured on its axle with two adjusting nuts, and
adjusting nutlock. All hubs have an inner oil seal
and the rear hubs also have an outer oil seal.

203. Wheels
NOTE

Use the wheel stud nut wrench to remove

and install the wheel nuts. Refer to TM
9-2320-209-10.
a. Removal.
NOTE

On the left side of the vehicle, the wheel

nuts have left-hand threads. On the right

side, the wheel nuts have right-hand
threads.

(1) Single wheels.

CAUTION

Do not loosen the nuts on the bolted-type

side rings. Loosen the nuts on wheel

studs, jack up the truck, remove nuts,
and remove the wheel.

(2) Dual wheels. Loosen the nuts on the wheel
studs, jack up the truck, remove the outside wheel,
Remove the special nuts holding the inner wheel
to the hub, and remove the inner wheel.

b. Installation.

(1) Single wheels. Install the wheel on the
hub and secure with six right- or left-hand hex
capnuts, depending on the side of the vehicle on
which the wheel is installed. Tighten the opposite
nuts alternately. Remove the jack, and tighten
nuts to 400 to 450 pound-feet torque.

(2) Dual wheels (fig. 225).

NOTE

Install dual wheels with ventilating holes

in each pair alined to permit the flow of

air to cool the wheels. Place the valves on

duals diametrically opposed (180 ° apart)

for easier checking and inflation, and

for quick location even in the darkness.

Install the inner wheel on the hub and secure
with internal and extenal, right-or left-hand cap-
nuts, depending on the
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side of the vehicle on which the wheel
is being installed. Tighten opposite
nuts alternately, Be sure all the nuts
are tight before installing the outer
wheel. Position the outer wheel on the
capnuts and secure the wheel with six
right- or left-hand hexcapnuts. Tighten
the opposite nuts alternately. Lower
the wheel to ground and tighten the nuts
to 400 to 450 pound-feet torque.

STUD (6) gl
= NUT {8) @F

ORD E21669

Figure 225. Dual wheel showing correct
relationship of valves and
ventilating holes

204. Tires, Tubes, and Rims
a. Tire Inflation. Refer to TM 9-2320-209-

10 for correct tire inflation pressures. Pres-
sure in all tires must be equal.

Note. When checking tire pressure, do not

reduce pressure if tires are hot.

b. Removal.

(1) Wheel., Remove the wheel (par. 203),
and deflate the tire completely by re-
moving valve core,

Warning: Do not attempt to remove
the tire until the tire has been com-
pletely deflated. Stand clear of the re-

taining ring to avoid personal Injury if
the r;ng should {1y off.

(2) Tires with hinged-type beadlock. Re-
move the tire retaining ring stud nuts,
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(3)

(1)

and remove ring. Use tire irons (fig.
226) to dislodge bead of tire from rim.
Remove tire, tube, and beadlock from
rim. Install the valve core and inflate
the tube enoughtospreadthe tire beads.
Pry up from beadlock at a point about
eight inches from hinges. Collapse the
beadlock and turn 90 degrees to remove
from casing. Deflate the tube and re-
move.

Tires with bead clips. Insert pry bar

in slot of side ring near split, pry end
of ring out over edge of rim, and re-
move ring from wheel with tire irons.
Remove tire, 12 bead clips, flap, and
tube.

(4) Tires without bead clips. Refer to (3)

above. Omit reference to 12 bead
clips.

RETAINING
RING

Figure 226. Removing beadlock ring

¢. Tube Repair. Repair by patching or re-
place a punctured tube. Remove a defective
tube valve and install a new valve.

d. Installation.

Tires with hinged-type beadlock. In-
stall the tube in the casing and inflate
it enough to hold it in place. With the
beadlock collapsed, insert the valve
stem through the hole in the beadlock.
Install the beadlock inside of the cas-
ing and press it part way through the
tire. Inflate the tube enough to spread
the tire beads, Turn the beadlock and
work into position between the tire
beads. Deflate the tube completely.




(2)

(3)

Hold one end of the beadlock with the
foot, and pull ‘"c other end up with
both hands un' ! the hinges snap into
place. Center the beadlock so the edges
are below the beads of tires at all
points. Install the tire and beadlock as-
sembly on the wheel rim with the valve
stem pointing outward. Be sure the lug
on the beadlock engages the valve stem
slot in the wheel rim. Install tire re-
taining ring and sixteen hex-nuts.
Tighten the nuts alternately.

Warning: These ring stud nuts must be

tightened before inflating tire. Keep
personnel away from the tire area

while inflating the tire.

Inflate the tire and install the wheel
(par. 203). Tighten v.heel capnuts, and
remove the jack.

Tires with bead clips. Install the tube
in the tire so that the valve stem is in
line with the balancing mark on tire.
Install the tire flap and inflate the tube
sufficiently to prevent it from falling
out, or from being pinched during
mounting. Place the tire on the wheel
and insert the valve stem withthe stem
pointing toward the outer side of the
mounted wheel. Install six bead clips
under the tire bead on each side of
tire. Be sure that the inner ends of the
clips engage the inner sides of tire
bead. Arrange the clips in approxi-
mately even spaces. Place one end of
the side ring over the edge of the rim
and force the entire ring over the rim
and under the outer ends of clips. Use
the tire irons or soft hammer to seat
the ring. Be sure thatthe ringis seated
in the rim groove.

Warning: Keep personnel away from
tire area while inflating tire.

Inflate the tire in accordance with a
above, and install wheel (par. 203).

Tires without bead clips. Refer to (2)

()

&
DRIVE
FLANGE
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GASKET
ADJUSTING NUTS
AND LOCK

HUB
ORD E21671

Figure 227. Wheel hub

203). Remove the front axle shaftdrive
flange (par. 169) or the rear axle shaft
(par. 173). Straighten the bent-over
portions of the adjusting nut lock. Re-
move the outer wheel bearing adjusting
nut with the wheel bearing nut wrench
5120-795-0059 (fig. 228). Remove the
adjusting nut lock, then remove the
inner wheel bearing adjusting nut (fig.
227) with the same wrench. Remove the
outer bearing oil seal (rear axlesonly),
the outer bearing cone, and the drum
assembly (fig. 229).

Remove the hub.

Note. For replacement of the wheel
bearings, it is not necessary to re-

move the hub from the brakedrum
adapter.

(a) For the single wheel hub removal,

drive the wheel studs (fig. 229) out of
the hub and drum adapter on the brake-
drum, and remove the hub from
adapter.

(b) For the dual wheel hub removal, re-

move the eight bolts and lockwashers
securing the hub to the drum adapter

above. Omit reference to the bead on the brakedrum, and remove the
clips. hub from the adapter. Remove the
wheel studs from the hub.
205. Hubs

b. Installation.

a. Removal, (1) Install hub.

(1) Remove the hub and the drum assem-

(a) For the single wheel hub installation,
bly (fig. 227). Remove the wheel (par.

position the hub on the drum adapter
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(2)

attached to the brakedrum. Install
six wheel studs through the adapter
and the hub, being sure the studs

are driven evenly and securely into
the hub.

(b) For the dual wheel hub
installation, install six wheel studs
securely and evenly in the hub.
Install the hub on the drum
adapter attached to the brakedrum
with eight hex-head bolts and
lockwashers.

Install the hub and the drum assembly.
Clean and lubricate the hub and
bearings according to procedure in
paragraph c below. Install the hub and
the drum assembly (fig. 229) over inner
bearing cone. Install the outer bearing
cone, the outer bearing oil seal (rear
axles only), and the inner wheel bearing
adjusting nut. Install the wheel (par.
203). Adjust the bearing and install the
adjusting nut lock and the outer wheel
bearing adjusting nut as described in
paragraph a(2) below. Install the front
axle shaft drive flange (par. 269) or the
rear axle shaft (par. 173).

206. Bearings
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a. Adjustment.

0}

(2)

Check adjustment. Jack up the wheel to
be checked until the tire clears the
ground. Grasp the tire at the top and
pull back and forth, or use a bar under
the tire. If bearings are correctly
adjusted, the movement of the
brakedrum in relation to the top edge of
the brake flange plate will be just
perceptible, with the wheel turning
freely. If movement is excessive,
adjustment is required as explaimed in
(2) below.

Adjust wheel bearing. With the wheel
jacked up, remove the front axle shaft
drive flange (par. 169) or the rear axle
shaft (par. 173). Straighten the bent
over portions of adjusting nut lock.
Remove the jam nut (outer) with the
wheel bearing nut  wrench
5120-974-2243 (fig. 228). Remove the
nut lockwasher. While turning the

ORO E2Ve 2

Figure 228. Wheel bearing
adjustment using wrench
5120-974-2243

wheel, tighten the inner adjusting nut to
50 Ib/ft torque while hub is being
rotated. Rotate hub in both directions
to correctly position the bearings. Back
off adjusting nut 1/4 turn so that wheel
turns freely. Assemble nut lockwasher
and jam nut. Tighten jam nut to 100 to
150 Ibs/ft torque. Then check the
adjustment ((1) above). Bend nut
lockwasher over both nuts.

Caution: Do not use a chisel, hammer,
or drift to lock the adjusting nut. The
use of pliers will prevent damaging outer
oil seal.

Install the front axle shaft drive flange
(par. 169) or the rear axle shaft (par.
173).

Figure 229. Hub, bearings and cone




b. Removal.

(1) Remove bearing cones (fig. 229). Re-
move the hub and the drum assembly
(par. 205a). Remove the inner bearing
cone.

(2) Remove the bearing cups (fig. 230).

Note. Do not remove the bearing cups
unless replacement is necessary.

Install the remover and replacer 5120-
473-7372 and screw 5120-708-3216 in
the bearing cup inside of the hub. Re-
mover and replacer are first pushed
together and placed in the position in
the bearing cup. Spread the two parts
and insert the screw. Drive out the
bearing cup with the hammer. Turnthe
hub and the drum assembly over and
remove the other bearing cup from the
opposite side of the hub in same manner.

c. Clean and Lubricate.

Caution: Bearings must not be dried or spun
with compressed air. (Refer to TM 9-214 for
inspection, care and maintenance of bearings.)

Immerse the bearing cones in dry-cleaning
solvent or mineral spirits paint thinner. Clean
with a brush to remove the old lubricant. In-
spect for defects and wear. Using lubricants
specified in LO 9-2320-209-12 completely fill
the spaces around the rollers and above and
beneaththe cone. Thoroughly washthe hub with
dry-cleaning solvent or mineral spirits paint
thinner to remove the old lubricant, Inspect the
condition of the bearing cups and replace if
worn, distorted or scored.

Section XXXV.

207. Description and Data
a. Descripton.

(1) A horizontal drum-type front winch
(fig. 231 ) is mounted at the front of
some trucks between the radiator and
front bumper. The winch is secured to
the support brackets attached to the
chassis frame side rail extensions. A
clutch control lever locking plate is
supplied on the later vehicles for lock-
ing the clutch control lever. The power
for operating the winch is supplied by
the truck engine throughthe front winch
drive shaft connected to the transmis-
sion power takeoff. The drive shaft is
connected to the winch drive worm by
an aluminum alloy shear pin (fig. 232).
This shear pin is installed to protect

TM 9-2320-209-20
d. Installation.

(1) Install bearing cups (fig. 230). Posi-
tion the bearing cup in hub, and install
the remover and replacer 5120-473-
7372 and 5120-708-3216 in the bearing
cup. Drive the bearing cup into place.
Turn the hub and the drum assembly
over, and install the other bearing
cup in the hub in the same manner.

(2) Install bearing cones. Install the inner
bearing cone on the shaft. Coat the
inner bearing cone cage and fill the
space between the cone and the oil seal
with the bearing lubricant. Install the
hub and the drum assembly (b(2) above).

e : " ORDE2IE74

Figure 230. Innev beaving cup installation
using removeyr and veplacey 5120-473-7372
and screw 5120-708-3216

FRONT WINCH

Figuve 231. Front winch
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the chassis frame, the transmission,
winch, and the winch line from over-
loads.

(2) A safety brake adjustment cautionplate

is installed on the winch brake case
cover.

b. Tabulated Data.

MaRe a6 iie 9@ S «+ses... Gar Wood
MOEBL. o o6 _omia womigs \oven @i CA 514
TODB 9 5 v 5 BA oy wia horizontal drum
DEIVE: o o5 ioas os a5is w7 drive shaft
CAPAIEY e v mm srnidhi b 506 (o o2 A D000 15

Winch line, wire rope . . . 200 ft.long,1/2 in.

G mms.u JOINT

nlfsum Bk o Y

v

Figure 232, Front winch drive
shaft and sheav pin

208. Adjustment

a. Drag Brake (Fig. 233).
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(1) Test. Normally the drag brake will not

require adjustment, but adjustment can
be checked by pulling the line off the
winch drum with the winch clutch dis-
engaged. If the drum continues to turn
when the pulling is stopped, adjust in
accordance with (2) below.

(2) Adjustment. The drag brake is tightened

o prevent the drum from spinning when
pulling off the line by hand. With the
winch clutch disengaged, pull the line
from the drum by hand, turning the
drag brake adjusting screw clockwise
(fig. 233), until the drum just stops
rotating when pulling stops. Test ad-
justment in accordance with (1) above.

Figure 233. Adjusting front winch drag brake
b. Automatic Brake (Fig. 234).

(1) Test. With truck parked at the top of

a steep grade, start pulling another
vehicle up the incline, using the front
winch only. When the vehicle is part
way up the incline, shift the transmis-
sion power takeoff into NEUTRAL posi-
tion. If the vehicle being pulled rolls
backward, adjust the automatic brake
in accordance with (2) below.

(2) Adjustment. Increase the tension on

the brake spring by turning the brake
spring adjusting screw on underside of
brake case (fig. 234).

Figure 234, Front winch automatic brake



209. Automatic Brake (Fig. 234)

a. Removal. Remove six screws attaching
the cover to the brake case, and remove the
cover and gasket. Discard the gasket. Loosen
the brake spring adjusting screw onthe under-
side of the brake case. Remove the screw,
washer, gasket, and spring. Pull the brake band
from the brake disk.

b. Installation. Position the brake band on
the brake disk with the opening in band away
from the winch drum. Place a washer and
gasket on the adjusting screw and start screw
into the brake case. Install the spring between
the case and the band and push the screw
through the lower end of the band. Using a pry
bar, force upper end of band down so the nut
will engage the threads on adjusting screw.
Position the cover on the case with the new
gasket, and install the external-teeth lock-
washer and hex-head screws. Tighten se-
curely., Adjust automatic brake in accordance
with paragraph 208b.

210. Front Winch Drive Shaft Shear Pin and
Stop Collar

a. General. The front universal joint of the
front winch drive shaft is connected to the winch
drive worm shaft by an aluminum alloy shear
pin (fig. 232). The stop collar is positioned on
the drive shaft 3/4 inch ahead of the rear uni-
versal joint to prevent the drive shaft from
dropping off the winch drive worm shaft if the
shear pin breaks,

b. Shear Pin Replacement. When the shear
pin fails, slide the universal joint along the
winch drive worm shaft to expose the shear
pin hole. Remove the broken parts of the shear
pin. With the universal joint inposition, lubri-
cate and insert a new aluminum alloy shear
pin. Install two cotter pins (fig. 232). Check
the stop collar adjustment (¢ below).

Caution: Never substitute rivets, bolts, or
nonaluminum pins for the authorized aluminum
alloy shear pin. Pins harder thanthe aluminum

pin will damage the driving mechanism or winch
cable, Pins softer than the aluminum pin will

reduce the maximum working load of the winch.

c. Stop Collar Adjustment. Loosen the set-
screw in the collar. Move the collar toward the
rear universal joint until 3/4 inch exists be-
tween the collar and the universal joint yoke.
Tighten the collar setscrew securely.

TM 9-2320-209-20
Note. This adjustment is important to pre-

vent the universal joint end yoke from backing
off the winch drive worm shaft in event of a
shear pin failure.

211. Front Winch
a. Removal.

(1) Remove the front winch cable from
winch drum by disengaging the jaw
clutch from the winch drum. Pull out
the drum lock poppet knob (fig. 231).
Turn knob to the out position and pull
winch cable from drum. Loosen the
setscrew and disengage cable from the
clamp and drum.

Caution: Gloves must be worn when
handling the winch cable due to broken
strands which could result in injuries
to the hands.

(2) Attach a hoist to the winch to support
its weight.

(3) Disconnect winch drive shaft (par. 213).

(4) Remove the cotter pin from the shear
pin and remove shear pin (fig. 232).
Loosen the setscrew in the stop collar.
Slide the universal joint free of the
winch drive worm shaft.

(5) Remove six screws, lockwashers, plain
washers, and mounting bolt spacers
from each end of the winch (fig. 235).
Raise the winch to clear the bumper
and pull forward from the truck.

b. Installation.

(1) Attach a hoist to the winch, and raise
the winch to clear the bumper. Lower
into place and aline the mounting holes
in the winch with those in the support
brackets (fig. 235). Secure the winchto
the support brackets with six mounting
bolt spacers, plain washers, lockwash-
ers, and screws for each bracket,
Tighten 4ll mounting screws securely.
Remove hoist. Adjust winch drag and
automatic brakes (par. 208).

(2) Install shear pin, insert cotter pin and
adjust stop collar (par. 210).

(3) Install winch line (a(l) above) on winch
drum.
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JAW CLUTCH

Figure 235. Front winch disconnect points

212. Front Winch Universal Joint

a. Removal. Refer to paragraph 166 for re-
moval,

b. Installation. Refer to paragraph 166 for
instaliation,

Figuve 236. Front winch drive shaft

213. Front Winch Drive Shaft (Fig. 236

a. Removal. Loosen setscrews securing
drive shaft end yokes on output and input shafts,
and remove drive shaft.

b. Installation. Insert end yokes over keys
in output and input shafts. Tighten end ynke
setscrews.

Section XXXVI. COMPRESSED AIR SYSTEM

214. Description and Data

a. Description.

(1) Air compressor (water-cooled). The
air compressor (fig. 237) is a two-
cylinder, single-acting type mounted on
the right side of the gasoline engine,
and is belt driven. The compressor
cylinder head is water-cooled, the cool-
ant being circulated through it from the
engine cooling system. An unloading
valve mechanism in the cylinder head
automatically unloads the compression
stroke when the air pressure reaches
predetermined maximum of 100 to 105
psi as controlled by the air governor.
An air strainer (fig. 244) mounted on
the side of the compressor cylinders
filters the incoming air.

(2) Air compressor (air-cooled). The two-
cylinder, single-acting type, air-cooled
air compressor is mounted to a mount-
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ing plate attached to the left side of the
multifuel engine and belt-driven from
the accessory drive pulley. Anunload-
ing valve mechanism in the cylinder
head automatically unloads compres-
sion stroke when the air pressure
reaches predetermined maximum of
100 to 105 psi as controlled by the air
governor (3) below. An air strainer
mounted on the side of the compressor
cyli)nders filters the incoming air (fig.
244).

(3) Air governor. The waterproof gover-
nor is mounted on the outer dash panel
and is connected in the airline between
the compressor and the air reservoirs.
When the pressure in the reservoirs
reaches the maximum of 100to 105 psi,
a valve in the governor bypassesthe air
under pressure to a diaphragm in the
compressor cylinder head which opens
the compressor unloader valves and
stops the compression.
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Figure 238, Aiv compressor - aiv cooled

(4) Air reservoirt. iie air reservoirs
(figs. 239 and 240) are two steel cylin-
drical drums. Their function is to
maintain an adequate supply of com-
pressed air during the times the truck
is in operation. The trucks M47, M342,
M59, and M275 have reservoirs (fig.
240) mounted on the right side of the
vehicle behind the cab and outside of the
frame. The M60 and M108 trucks have
one reservoir under the vehicle within
the frame and the other outside of the
frame under the oil reservoir. All the
other models have the reservoirs sxs-
penced vom the frame underneath the
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vehicle to the rear of the transfer.
Reservoirs are mounted side by side
(fig. 239) or separated, depending on
the presence of auxiliary equipment.
All the reservoirs are securedby large
‘“U’’ bolts.

(5) Air-leakage tests. For leakage tests
of the components of the compressed
air system refer to TM 9-1827A.
Leakage at connections of the airlines
is tested by the soapsuds method. Coat
the connection with soapsuds. Leakage
in excess of a 3-inch soap bubble in 1
minute, when the system is charged to
100 psi, is not permissible. Tighten
or replace the connection, if defective.

Caution: Fittings for metal tubing can
be ruined by excessive tightening. Pull
the nuts up just tight enough to stop the

le%e.

DRAIN COCK =

LRESERVOIR ORD 21082

Figure 240, Air veservoirs - trucks
M47, M59, M275 and M342
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(6) Trailer brake connections and cou-
plings, The brake hose couplings cutout
cocks (fig. 246) for the compressedair
service to the trailer are installed on
the vehicle, at the rear. Airlines to
the couplings are closed by the cutout
cocks, and the hose couplings are
sealed by dummy couplings when the
trailer is not attached. Trucks M48,
M275 and M275A1 (par. 245) have an
additional set of couplings on the brake
air hose support. On these trucks, air
in the air service lines is controlled by
the airbrake hand control valve (par.
247).

b. Tabulated Data.

Air compressor:
Water-cooled:

MaKe . & www e Bendix-Westinghouse

by g o - [NERETT SR by S 2-UE-7-1/4-VW

CooMBg. ;< ove @ Baee s we engine coolant
Air-cooled:

Make | . vaq ik . . Midland Ross Co.

LV b0 s Bt e awa e A Do et 5400B
Both types:

Displacement per minute. . ..7-1/4 cu ft

@ 1250 rpm

Number of cylinders. ........ Sk e B

Lubrication <. e s engine-lubricated
Air governor:
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215. Alr System Lines and Fittings

a. Removal. Open draincocks (fig. 239) and
drain air reservoirs. All lines and fittings are
removed in similar manner. Disconnect lines
by unscrewing fitting nuts. Unscrew and remove
sleeve fittings.

Caution: Be sure to tag all lines before re-
moval to facilitate correct installation. The tag

c. Installation. All lines and fittings arein-
stalled in similar manner. Replacement lines
of correct length and with necessary bends are
available for requisition, or may be made from
stock tubing.

Caution: In installation of the flareless com-
pression lines previously removed the line fit-
ting nuts must be pulled up fingertight, then
given one-eighth turn only with a wrench. This
is extremely important. Further tightening will
distort sleeve and line. For installation of new
lines or lines with new sleeves, never tighten
the nut over two turns after the sleeve has
been shouldered in body of fitting. Install fit-

should precisely locate the correct connections

of the line to the exact components.

Note. Do not bend lines unnecessarily. Do
not make sharp bends.

Remove clips, if the line is so supported, and
remove the line. (Do not misplace the clips:
these must be installed in their original posi-
tions.) Unscrew and remove fittings.

b. Repair. Repair of tubes and fittings con-

sists of replacement of defective or damaged
parts.
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tings on system components. Connect lines to
fittings, being sure lines are correctly con-
nected to proper components and are notdam-
aged during installation. Secure lines with clips
where provided, as originally installed.

216. Warning Signal Buzzer

Refer to paragraph 139 for removal and in-
stallation of the warning signal buzzer.

217. Alr System Safety Valves

a. General, All safety and air supply valves,
hose couplings and draincocks are removed
in a similar manner,

b. Removal. Open draincocks (fig. 239) and
drain the air reservoirs. Unscrew the valve,
couplings, or draincocks, and remove.

c. Installation. Install valves, couplings, or
draincock, being sure to tighten sufficiently to
prevent air leakage. Close the draincocks after
installation.

218. Alr Compressor Drive Belt and Pulley

a. Removal,
(1) Remove radiator (par. 85).

(2) Loosen the setscrew onthe inside of the
pulley hub (fig. 237) andunscrew flange
of hub. Remove the drive belt from the
pulleys.

(3) Remove the cotter pin and locknut se-
curing the pulley on the shaft. Remove
the pulley, being careful not to lose the
key in the shaft.



Figure 241, Adjusting air compressor
drive beli

b. Installation.

(1) Install pulley on shaft over key and se-
cure with locknut and cotter pin,

(2) Install drive belt on compressor drive
pulley on the engine. Place belt over

compressor pulley, and install pulley
flange on compressor pulley.

(3) Adjust drive belt tension (c below).

c. Drive Belt Adjustment.

(1) Check that the belt does not have more
than 1/2-inch deflection midway be-
tween the drive and driven pulleys,

(2) Loosen the setscrew on the inside of
pulley hub. Using the correct air com-
pressor adjusting tool (refer to Table
1), turn the flange in or out on the
threaded hub until the desired belt
tension is obtained (fig. 241). Turning
flange in tightens the belt, turning
flange out loosens the belt.

(3) Turn flange slightly until hub setscrew
alines with a groove cut in the flange,
and tighten the setscrew.

(4) Install radiator (par. 85).
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219. Alr Compressor

a. Air-cooled (Fig. 238).

(1) Removal.

(a) Open draincccks (fig. 239) and release
air pressure. Disconnect air outlet
line from air compressor. Remove
air compressor drive belt (par. 218).

(b) Disconnect air compressor-to-air
governor line from air compressor
and remove clamp securing nozzle
leak-off line to air compressor.

(c) Remove four (4) nuts and lockwashers
securing the air compressor to mount-
ing bracket and remove compressor.

(d) Remove two screws and lockwashers
securing mounting bracket to engine
and remove bracket. Discard gasket.

(2) Installation. Tnstall items removed in
reverse order of removal, using new
gaskets where required.

b. Water-cooled (Fig. 237).

(}) Removal.

(a) Open draincocks (fig. 239) and drain
air reservoirs.

(b) Disconnect compressor-to-reservoir
line, commpressor-to-governor line,
and water inlet and outlet lines from
compressor, and remove line fittings.

(¢) Loosen hose clamp and detach air in-
take hose from air strainer.

(d) Remove drive belt (par. 218).

(e) Remove four mounting bolts and safe-
ty nuts securing compressor to mount-
ing bracket, and lift compressor off
bracket.

(f) Remove two screws and lockwashers
securing mounting bracket to engine
and remove bracket, Discard gaskets.

(2) Installation. Install items removed in
reverse order of removal, using new
gaskets where required.
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219.1 Replacing Water Cooled
Compressor with Air Cooled Compressor

NOTE

Replacement air cooled compressor is
procured under Military Standard (96906)
MS51322-1 and is supplied less the driver
pulley, inlet and discharge fitting. These
items are transferred from the old to th:
new compressor at time of installation.
However, when this compressor is in-
stalled on early production vehicles to
replace water cooled compressor, a new
air filter manifold assembly is required.

a. Coordination with Ordnance Maintenance
Unit. Refer to paragraph 2 for information on co-
ordination with an Ordnance Maintenance Unit.

b. Procedure. Procedure for replacing water
cooled compressors with air cooled compressor is
as follows:

NOTE

Cylinder head may be rotated 180 ° for
installation.

(1) Drain engine coolant from radiator and
engine.
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(2) Disconnect and remowe compressor to
pump water tubes. ]

(3) Disconnect. air discharge and governor
lines at air compressor.

(4) Remove compressor drive pulley.

(5) Remove air compressor.

(6) Remove water tube fittings from pump
and install 2 pipe plugs.

(7) Remove air discharge fitting from water
cooled compressor and install on new compressor,
using 2 screws, 2 washers and new gasket sup-
plied with compressor.

(8) Attach manifold assembly to new com-
pressor using 2 screws, 2 washers and new gasket
supplied with compressor.

(9) Install elbow in governor part of com-
pressor.

(10) Install compressor on engine using new
gasket furnished with compressor.

(11) Install drive pulley (removed from old
COMpressor) on COMpressor.

(12) Attach main airline to discharge fitting.
(Line must be pulled outward approximately 5%
inches and bent to be in line with fitting.)

(13) Attach governor line to elbow on com-
préssor. (Line must be bent to be in line with
fitting.)



220. Air Governor

a. Air Governor Type O-1 (Fig. 242).

(1) Removal. Open draincocks (fig. 239)

and drain air reservoir. Disconnect the
compressor - to - governor line, gov-
ernor-to-manifold line, and reservoir-
to-governor line from the governor.
Remove two nuts and screws securing
the governor to the dash panel, and re-
move the governor. Remove the line
fittings from the governor.

(2) Installation. Install 3/8 x 1/4 teeinthe

governor strainer body capnut, and 3/8
x 1/8 large connector in governor body.
Secure the governor to the dash panel
with two hex-head screws and safety
nuts. Connect compressor-to-governor
line to the connector, and the governor-
to-manifold line and reservoir-to-the
governor line tothe tee onthe governor.
Close the reservoir draincocks.

bod 9

_ STRAINER BODY
LAME'S WOOL

STRAINER SCREEN CUP

/ CONNECTOR
‘1
ﬂ'%
CAF NUT

S TR SCREEN

ORD E21684

Figure 242, 0-1 air governor -
showing air strainer
disassembled

b. Air Governor Type D (Fig. 243).

(1) Removal. Open draincocks (fig. 239)

and drain air reservoirs. Disconnect
the compressor -to-governor line,
governor-to-manifold line, and res-
ervoir-to-governor line from the gov-
ernor to the dash panel, and remove
the governor. Remove the tube fittings
from the governor.

(2) Installation. Install an elbow inthe out-

let port of the governor, andateein the
inlet port of the governor. Install the
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governor on the dash panel with two
external - teeth lockwasher hex - head
bolts. Connect the compressor-to-gov-
ernor line to the elbow, and the gov-
ernor-to-manifold line and reservoir-
to-governor line to the tee on the gov-
ernor. Close the reservoirdraincocks,

£ /,

COMPRESSOR TO

Figure 243. Type D air governor -
installed

c¢. Replacement of Type O Air Governors

with Type D.

(1)

(2)

(3)

Replacement. When a type O air gov-
ernor becomes unserviceable, it should
be replaced with a type D air governor.
The following procedure should be used
to avoid the necessity of installing new
airlines or cutting the old ones.

Removal. Remove the type O air gov-
ernor according to instructions in a(l)
above.

Installation.

(a) To connect the lines to the governor,

it will be necessary to obtain an air
service ball sleeve compression tube
tee 504327 and a 90-degree air serv-
ice ball sleeve compression tube el-
bow 504255.

Note. The tee used with the type O
governor does not fit the type D gov-
ernor.

(b) Install the elbow in the outlet port

and the tee in the inlet port of the gov-
ernor.

310.1
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Figure 244. Compressor air strainer - exploded view
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oY

RA PD362728

Figure 245, Compressed air system connections and fittings
(except tractor trucks M48, M275, and M275A1)
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Item

Compressor-to-governor line
Compressor discharge line
Wiper motor supply hose
Wiper motor supply line
1/4-in. tee

Right wiper motor hose
Left wiper motor hose
Windshield wiper motor
1/2-in. elbow

Reservoir

Safety valve

3/8-in. elbow

3/8 x 3/8 elbow (M49 and M50) or
3/8 x 3/8 tee (all other models)

Draincock
Reservoir connecting line
Cutout cock stud

Brake hose coupling emergency tag

1/2-in. pipe elbow
1/2 x 1-1/2 nipple
Brake hose coupling

Brake hose coupling dummy coupling
Brake hose coupling cutout cock

1-in. jamnut

3/8 x 1/4 elbow
Trailer emergency line
1/2 x 1/2 elbow

Brake hose coupling service tag

5SS
2 4 &
Uuu
Vv
wWw

XX
YY
ZZ
AB
AC
AD
AE
AF

Item

Trailer service line

Air-hydraulic cylinder line

Air-hydraulic cylinder

1/2-in. connector

Left supply valve line (older vehicles) or
pressure gage hose (latest vehicles)

Low pressure buzzer switch

Pressure switch line

Wiper motor pressure regulator valve

3/8 x 1/8 connector

Wiper motor regulator valve line

Pressure gage sending unit (older vehicles)

Manifold

3/8 x 1/4 connector

Governor-to-manifold line

Compressor

Discharge elbow

Governor

3/8 x 1/8 large connector (type O-1 gov-
ernor)or 3/8x1/8 elbow (type-D governor)

3/8 x1/4 tee

Reservoir-to-governor line

Right supply valve line

1/4-in. plug

Supply valve

Air horn (some vehicles)

3/8-in. tee or 3/8-in. pipe elbow

Air horn supply line

Figure 245, Compressed air system connections and fittings - legend

481-454 0 - 85 - 12
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(¢) Position the governor with the filter
plugs toward the right of the vehicle
as shown in figure 243. Connect the
compression-to-governor line to the
elbow and the governor-to-manifold
line and governor-to-reservoir line
to the governor. Do not tighten the
nuts.

(d) Place the governor against the fire-
wall as indicated in figure 243. Bend
the governor-to-reservoir line to
clear the hand throttle control wire
and bend the compressor-to-governor
line to clear the engine. Mark on the
firewall the location of the two new
governor bolt holes.

(e) Remove governor and drill two 9/16-
inch-diameter holes in the firewall at
the locations marked,

(f) Install the governor on the firewall,
using two bolts 455172 and nuts
7397595.

(g) Connect the lines according to (c)
above, and tighten,

(h) Close reservoir draincocks.
221. Compressor Air Strainer

a. Removal.

(1) Open draincocks (fig. 239) and drain
air reservoirs. Loosen clamp and de-
tach air intake hose from strainer. Re-
move two screws and washers holding
strainer to compressor, and remove
strainer.

(2) Remove screws holding cover (fig. 244)
to strainer body, and remove cover and
gasket. Discard gasket.

(3) Lift outbaffle plate, curled hair, spring,
and baffle plate.

b. Cleaning. Wash curled hair thoroughly in

dry-cleaning solvent or mineral spirits paint-
thinner. Dry with compressed air.

c. lnstallation.

(1) Saturate curled hair with engine oil and
squeeze out excess oil.
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(2) Place one baffle plate in body with
screen side towardopenend. Setspring
on baffle plate and place curled hairon
spring. Install baffle plate with screen
side next to hair. Install cover withnew
gasket and secure with four fillister-
head screws and lockwashers.

(3) Install air strainer, with new gasket,
on compressor and secure withtwo hex-
head screws, plain copper washers, and
O-ring (if provided).

(4) Connect air intake hose to strainer, and
tighten hose clamp. Close reservoir
draincocks.

222. Alr Reservolrs

a. Removal. Open draincocks to relieve the
air pressure. Disconnect reservoir-to-gov-
ernor line, compressor-to-reservoir line, res-
ervoir connecting line, trailer emergency line
(except on trucks M49 and M50 series), air-
hydraulic cylinder line, and fronttrailer serv-
ice line (M48, M275 and M275A1 only) from
reservoirs. Remove safety nuts and U-bolts
holding reservoirs in place, and remove res-
ervoirs. Remove safety valve,draincocks, and
fittings from reservoirs.

b. Installation.

(1) On trucks M47, M48, M59, M342, M108,
M275, and M275A1, install 3/8-inchel-
bow and safety valve on top of one res-
ervoir, Onall other trucks, install safe-
ty valve directly on top.of reservoir.
On trucks M49, and M50 series, install
3/8 x 3/8 elbow on top of second res-
ervoir. On all other trucks, install 3/8
x 3/8 tee on top of second reservoir.
Install draincock in bottom of eachres-
ervoir. Install 1/2-inch elbow inend of
each reservoir nearest draincock. On
all trucks (except M48, M275, and
M275A1), install 1/2-inch elbow in
other end of each reservoir. Ontrucks
M48, M275, and M275A1, install 1/2 x
3/8 elbow in end of reservoir having
safety valve, and 3/8 x 1/2 tee in end
of other reservoir.

(2) Being sure to install the reservoir that
has the safety valve in the right-hand
position, install reservoirs onthe vehi~
cle and secure each reservoir withtwo
reservoir U-bolts and four 1/4-inch
safety nuts.



Note. Refer to figure 245 for guidance

on the connection of the lines.

Connect the reservoir connecting tube
to the elbows on the rear of the res-
ervoirs. Ontrucks M49 and M50 series,
connect reservoir-to-governor line to
the elbow on top of the left-hand res-
ervoir., On the other vehicles, connect
reservoir-to-governor line and trailer
emergency line to the tee on top of the
left-hand reservoir. Connect the com-
pressor-to-reservoir line to the elbow
on end of the right-hand reservoir. On
trucks M48, M275 and M275A1 connect
the air - hydraulic - cylinder line and
front trailer service to the tee on the
end of the left-hand reservoir. Onother
vehicles, connect the air-hydraulic cyl-
inder line to the end of the left-hand
reservoir. Close the draincocks.

223. Traller Alrbrake Coupling(s) (Fig. 246)

a. Removal,

(1) Open the air reservoir draincocks and
release the air pressure (fig. 239).

(2) Remove the dummy coupling from the
trailer brake hose coupling.

Section XXXVII.

225. Pintle Hook Assembly

a. Hook Removal. Remove the cotter pin
from the castellated nut. Remove the castel-
lated nut and washer from the front side of the
rear crossmember (fig. 247). Remove the pin-
tle from the bracket.

b. Repair. Weld, straighten or replace any
broken or damaged parts as required.

¢. Pintle Bracket Removal. Remove thetwo
screws and safety nuts securing the bracket
to the rear crossmember and remove the
bracket (fig. 248).

d. Pintie Bracket Installation. Position the
bracket on the rear frame crossmember and
secure in place with two screws and safety
nuts.
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(3) Unscrew the brake hose coupling from
the nipple.

b. Installation. Install items removed using
the reverse order of removal.

224. Trailer Brake Connections and Fittings
(Tractor Trucks)

Refer to paragraph 245 for replacement of
trailer brake connections and fittings on trac-
tor trucks.

B

TRAILER BRAKE
HOSE COUPLING

="

DUMMY COUPLING ORD EI9362

Figure 246. Trailey aivbrake coupling

PINTLE, LIFTING SHACKLES, AND SPARE WHEEL CARRIER

e. Pintle Hook Installation. Insert the
threaded end of the hook in the mounting hole
of the pintle bracket. Secure to the bracket
with a plain washer and castellated nut, and
insert a cotter pin to lockthe castellated nut in
posittion.

226. Front Lifting Shackles

a. General. The lifting shackles (fig. 249)
are located on the top of the front bumper and
are secured to the bumper by brackets, screws
and safety nuts.

b. Removal. Remove four screws and safe-
ty nuts securing eachlifting shackle and brack-
et to the bumper. Remcve the brackets and
shackles.

c. Installation. Positionbrackets and shack-
les on the front bumper and secure in position
with the screws and safety nuts removed in b
above.
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PINTLE HOOK ORD E19386

Figuve 247. Pintle hook - front view

227. Spare Wheel Carrier

a, General. All model trucks except the
M47, M59 and M342 dump trucks, the M60 and
M108 wrecker trucks, and the M48 tractor
truck have the underbody-type wheel carrier
which is mounted on the left side of the frame
(fig. 250). The wheel with the tire is suspend-
ed in a horizontal position below the carrier.
The carrier frame is equipped with a hand
windlass, and a 1/4-inch wire rope with a
pickup plate for support. The ratchet on the
windlass shaft engages the locking pawl for
safety in raising or lowering the spare wheel.

b. Trucks M47, M59, M342, and M48. The
M47, M59, M342 and M48 trucks have the spare
wheel carrier mounted at the rear of the cab,

PINTLE HOOK -

Figure 248. Pintle hook - vear view
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Figure 250. Spave wheel carrier mounted
under left front of body

, RETAINING
& BAR ASSEMBLY

h

v o} |
¥, E SPARE WHEEL CARRIER
— ¥

Figure 251. Spave wheel carrievr
mounted to reay of cab - M47,
M59 and M342
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figures 251 and 252. An inner support and
vuter support with a top conforming to the tire
contour hold the tire with the wheel in position.

c. M60 and M108 Trucks. The M60 and
M108 trucks have the spare wheel carrier
mounted on the right side on the crane shipper
support (fig. 253). The tire with wheel is held
by three mounting posts with stud nuts.

d. Repair. Weld, straighten or replace any
bent, broken, or damaged parts.

s"".-.rmsse':. cimen
|55 bl

s

Figuve 252, Spare wheel carrier mounted
to rear of cab - M48 truck
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HOIST MOTOR
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CONTROL VALVE B
DRAIN LINE CONTROL VALVE 10}
™ EWIEEL VALVE UPPER:

- ORD £21690

Figure 253. Spare wheel mounted on wyeckey pivot post -
M60 and M108
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Section XXXVIIL.

228. Description

a. The cab is a metal, open-top structure
inclosing the driver’s compartment. Side and
front weather protection is provided by a wind-
shield and by doors with lowering glass win-
dows, Top protection is provided by either a
canvas cab top paulin with rear curtain, or by
a metal hardtop closure roof and back. The
truck vans are equipped with hardtop closure,
other trucks usually are equipped with top
paulin and curtain.

b. Two windshield wipers, operated by com-
pressed air, are mounted at the top of the wind-
shield window frame. A cowl ventilator is in-
stalled on each side of the cab, forward of the
door.

c. Brackets are provided on the cab for
mounting a machinegun.

229. Cab Top Paulin and Supports

a. General. The cab paulin (fig. 255) se-
cured to the top of the windshield frame, is

— g-n!l';!ﬂ" - g BOW JOINS

CAB AND ASSOCIATED PARTS

supported by remcvable pillar posts and the
top bows, and lashed in place on the rear of
the cab.

b. Removal. Release the lashing rope from
the side handles and from the hooks at rear of
the cab. Release the paulin from the {astener
studs in the side-roof rails and slip the paulin
from the channels in the pillar posts. Throw
the paulin over the windshield and pull the pau-
lin edge from the channel in the windshield.
Disengage the side-roof rails from the wind-
shield, and fold in and down to the pillar posts.
Lift out posts and bow assemblies, Remove the
crossbars (fig. 254) from bows.

c. Stowage. Sirap crossbars together with
the attached straps and stow them with the
post and bow assemblies behind the seats.
Fold the top paulin and stow back of the seats.

Note. Do not fold or stow paulin when it is
wet,

d. Instailation. Install the crossbars (fig.
254) in bows; the bar with the straps attached

- 5ECT!O:~:.\L-
=t VIEWOF

COMPANION SEAT

PILLAR

-

LASHING
HOOK

TR
fa ORD E216%1

P
- Ay W
v =

Figuve 254, Cab top frame
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Figuve 255, Installing cab top paulin

is installed in the rear position. Install the
pillar posts, in the sockets. Raise the side-
roof rails and engage them in slots at the top
corners of the windshield. Spread the paulin
(fig. 255) on the hood and slide the front edge
into the channel at the top of the windshield
frame. Throw the paulin back over the sup-
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ports and slide the sides into the channels in
the pillar posts. Fasten the paulin atthe upper
corners of the windshield and secure the
fastener studs in the side rails, Engage the
lashing rope on the hooks atthe backof the cab
and tie the ends in handles at sides of the cab.

230. Hardtop Cab Closure (Fig. 256)

a. General. The hardtop cab closure, con-
sisting of the hardtop closure roof and back
is fastened to the top of the windshield frame
and to the back of the cab. Rubber seals are
used to weatherproof closure to the cab.

b. Removal. Remove the twotapping screws
and lockwashers securing the closure front
corners to the windshield side posts. Remove
the two safety nuts, and clamping washers,
and bolts securing the top to the windshield
top frame. Remove the 14 safety nuts, the 28
washers, and 14 screws securing the top to
the rear of the cab, and remove the top and
top-to-back the seal. Remove 14 safety nuts,
washers, and screws securing the closure
back to the cab, and remove the back and back-
to-cab seal.

RQOF TOP PANEL

WINDSHIELD
HEADER

SAFETY NUTS,

WASHERS,
BOLTS
(NSIDE)

CENTERLINE OF
WINDSHIELD POST

ORD E21473

MUT, BOLT (14)

(ALONG REAR INSIDE) [OP-TO -
BACK SEAL

NO 8 X 1/2 TAPPING

SCREW AND EXT= i

TEETH LOCK WASHER ™ .
SACK
PAMEL

SACK~TD-
CAB SEAL

NUT, SOLT (14)
ALONG REAR
OF CAB

CAS BODY

Figure 256, Havdtop cab closure - installed
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c¢. Installation.

Note. Do not tighten any screws until all
screws are in place.

Place the back-to-cab seal on the top of the
rear edge of the cab with holes in the sea’
lined up with the holes in the cab. Set closure
back on the seal and fasten to the cab with
14 cross-recess roundhead screws, plain
washers, and safety nuts. Secure ends of the
seal to the back with two seal-retaining clips,
using two cross-recess flathead tapping screws
to secure clips. Place top-to-back seal on
closure back with holes in seal lined up to
holes in back. Set the closure top on the seal
with the front edge in place on the windshield
frame. Fasten the top to the windshield frame
with the two hex-head bolts, clamping washers,
and the safety nuts. Fasten the top to the back
with the 14 cross-recess roundhead screws,
the 28 plain washers, and the 14 safety nuts,
adjusting the windshield, if necessary, toaline
the holes in the closure top and back.

Note. On hardtop installation onthe vehicles
formerly equipped with the canvas top paulin,
two 0.140-inch holes, one in each windshield

side post, must be drilled for No. 8 tapping
screws after the top is positioned. Refer to
figure 256 for location.

Secure the closure front corners to the wind-
shield side posts with two No. 8 x1/2"' ¢cross-
recess-panhead tapping screws andexternal-
teeth lockwashers. Tighten all screws and
bolts. Close the cab door windows and adjust
the door seal along the edge of the closure and
door by tapping the seal retainers with the
hammer in or out to cause the seal to form a
good weather seal. Trim all seals, if nec-
essary, to eliminate seals rolling with the door,
and to make tight the weather-sealing of the
doors.

231. Rear View Mirror

a. Removal. Remove the nut, washers, and
screw securing the mirror adjustable arm in
the bracket, and remove the arm and mirror
(fig. 257). Remove the nut and washer secur-
ing the mirror on the arm, and remove the
mirror.

b. Installation. Place anexternal-tooth lock-
washer on the mirror ball joint stud, and in-
stall the mirror on the arm with a safety nut,
Install arm with mirror on the arm mounting
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WASHER

Figuve 257. Reav view mivvoy

bracket with two fiber washers (one on each
side of the arm flange), a hex-head screw,
two external-teeth lockwashers, and a hexnut.

232. Windshield Wipers

a. Removal. Remove the nut holding the
wiper arm to the wiper motor shaft, and re-
move the arm and blade. Remove the two
screws holding the wiper motor to the wind-
shield frame (fig. 258) disconnect the wiper
motor hose, and remove the wiper motor.

b. Installation. Install wiper motor with
motor shaft projecting through the hole in the
windshield frame, and secure with two internal -
teeth lockwasher cross-recess binding-head
serews. Install wiper arm and the blade onthe
shaft and secure the arm on the shaft with a
blind nut. Connect the wiper motor hose.

233. Windshield

a. General. Windshield (fig. 259) is made
with two independent sections assembled in

-
1
e |

| i 4
ORC El?j?Ji

Figure 258, Windshield wiper
motoy - yemoval



a metal frame. Sections are hinged at the top
and can be swung out at the bottom as desired.
Friction locks hold the sections in adjusted
position. A locking handle at the bottom of each
section locks it closed. The outer frame is
pivoted at the bottom and can be folded forward
and locked on the hood.

b. Removal (Fig. 259).

(1) Remove windshield wiper motors (par.
232).

(2) Extend windshield and tighten wingnut.

(3) Remove the screws holding the wind-
shield to the adjustable support brack-
ets.

(4) Remove the screws holding the wind-
shield hinge section to the windshield
frame.

£
SCREW (2)

SCREW (7]

W ORD 21695

M

Figure 259. Windshield

c. Installation. Install items in reverse
order of removal. Do not overtizhten screws
at points where glass may be damaged.

234. Cab Seats
a. General,

(1) Driver's seat (fig. 254). The driver’s
seat is mounted on afully inclosed base
which is anchored to the cabf{loor. Seat
and back cushions are supported in the
frame which is mounted on the base.
The seat is adjustable forward and back-
ward, and is held in position by the

TM 9-2320-209-20
spring latch adjuster which engages a
slot in the left side of the base. Seat is
pivoted and can be raisedtogive access
to the storage compartment inthe base.

(2) Companion seat. The companion seat
(fig. 254) is supported on the welded
frame, right side of which is anchored
to the cab floor. The left end of the
frame is attached to the upper portion
of the driver’s seat base. The seat
cushion can be tiltedup againstthe back
cushion, or the back can be laid for-
ward onthe seatto serve as the gunner’s
platform when using the cab-mounted
machinegun.

b Driver’s Seat Replacement.

(1) Removal, Lift up the driver’s seat
cushion, and remove the four safety
nuts and the eight washers holding the
driver’s seat frame to the seat frame
base (fig. 260). Release the seat ad-
juster locking handle, and remove the
seat.

(2) Installation. Pusition the driver’s seat
onthe base and exzage the adjuster lock-
ing handle. Lifi up the seat cushion and
fasten the seat frame to the base with
the two plain washers ana safety nuton
each of the four studs.

SEAT CUSHION

Y _— SEAT FRAME

SEAT ADJLSTER
LOCKING HAMDLE

SCREW (4)

WASHER == )
NUT \
0’0 E21498 SEAT FRAJAE BASE

Figure 260. Driver’s seat - removal

Note. Do not tighten nuts to interfere
with sliding movement of seat on base,

N
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¢. Driver’s Seat and Backrest Cushion Re-
placement,

(1)

@

Removal, Slide the backrest cushion

up and off the frame. Remove the two
nuts and bolts holding the seat cushion
hinges to the seat frame hinges (fig.
261), and remove the cushion.

Installation. Position the seat cushion

on the seat frame and fasten the hinges
with the two bolts and safety nuts. Slide
the backrest cushion over the back
frame so that frame enters the upper
portion of the cushion cover.

Figuve 261, Dviver’s seat cushion
disconnect poinis

d. Companion Seat Replacement.
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(1) Removal. Lift up the companion seat

cushion, remove the twoscrews secur-
ing the companion seat frame legs to
the floor, remove the four safety nuts
and screws securing the seat frame to
the driver’s seat base, and remove the
seat (fig. 262).

(2) Installation. Place the companion seat

on the floor and secure the seat frame
to the driver’s seat base withfour hex-
head screws, and safety nuts. Secure
the seat frame legs tothe floor withtwo
hex-head split lockwasher screws.

AT
COMPANION #
SEAT FRAME

Figure 262, Companion seal vemoval

e. Companion Seat and Backrest Cushion

Replacement.

(1) Removal. Remove the two cotter pins

and the pivot pins or the two safety
nuts and screws holding the seat cush-
ion hinges to the seat frame (fig. 262).
Lift up the seat cushion, and remove
the safety nut and screw holding the
cushion to the seat cushion link, and
remove the seat cushion. Pull up and
pull out on the bottom rear edge of the
backrest cushion, and pull the cushion
from the backrest frame.

(2) Installation. Seat the top rear edge of
the backrest cushion under hooks on the

top edge of the backrest frame. While
pulling up on the cushion, press the
cushion back to seat the lower edge in
the frame. Place the seat cushiononthe
seat frame, and install the two pivot and
cotter pins or two hex-head screws and
safety nuts through the seat and frame
hinge to secure the seat. Lift up the
seat and secure the cushion to the seat
cushion link with a hex-head screw and
safety nut.



T™ 9-2320-209-20

Section XXXIX. CARGO BODIES AND AUXILIARY EQUIPMENT
(M34, M35, M35A1, M36 and M36C)

235. Description

a. General. Refer to paragraph 5d, e and {
for a general description of the cargo trucks.

b. Cargo Racks. The cargo trucks are
equipped with sockets in the sides and front
of the body to permit installation of the cargo
racks. The lower portion of each side rack
is hinged at the bottom so it can be lowered
for use as a troop seat.

c. Bows and Paulin, Tubes in the side
racks provide sockets to accommodate bows
for support of the paulin and end curtains.
The end curtains have flaps which can be
opened for ventilation. The paulin sides can
be rolled up and strapped for side ventilation.

236. Paulin and End Curtains
a. Removal.

Note. Do not fold or stow wet paulin or end
paulin curtains.

Untie all paulin lashing and draw ropes from
lashing hooks. Make the first fold of paulin
on each side lengthwise until lower edge of
paulin is even with top buckles. Make second
fold lengthwise on both sides until both folds
meet. Bring one folded side over other fold.
At each end make an equal fold toward center.
Make another equal end fold until folded paulin

PAULIN

END CURTAIN

ORD E21698

Figure 263. Cargo truck paulin
with end curtains

is supported only by center bow. Remove
paulin from body. Untie end curtain front and
rear lashing ropes from lashing hooks. Unwind
lashing ropes from curtain and end bows and
remove curtains, figure 263.

b. Installation. Place end curtain in posi-
tion on end of body. Make certain center of
lashing rope is in center eyelet of curtain.
Wind lashing rope alternately around bow and
through eyelets in the curtain. Tie ends of
lashing rope to the lashing hooks. Install
second end curtain in the same manner. Place
folded paulin across the center bow. Locate
end marked ‘“4ront’”’ and position paulin so
this end will be at front of body. Unfold
paulin and pull tight over bows with front and
rear ropes. Tie down paulin lashing ropes to
lashing hooks on body to secure paulin. Tie
down paulin draw ropes to lashing hooks on
ends of body.

c. Raising Sides of Paulin for Ventilation.
Untie all paulin lashing and draw ropes. Fold
paulin under, three folds on each side. Fasten
paulin in place, using straps on bows and
buckles on paulin. Tie front and rear draw
ropes to lashing hooks at each end of the body.

237. Bows, Repair

When possible, bend bow corners (fig. 264)
to correct angle, using an undamaged corner
as a pattern. Replace broken or splintered
bow tops or stakes by removing two bolts
holding each stake and four bolts holding bow
top in bow corners. Replace damaged portion

S
waw STAK

ORD

EZI .
Figure 264. Cargo body bow assembly
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and secure stakes and bow top with eight
truss-head bolts,

238. Paulin Cover and End Curtains, Repair

Use approved materials and methods to
reinforce torn or ripped seams by sewing or

Section XL.
239. Description and Data

a. Description. The M47, M59, and M342
dump body and hydraulic hoist mechanism are
mounted on a subframe attached to the truck
chassis. The double acting hydraulic hoist

HYDRAULIC
HOIST CYLINDER
PISTON ROD

Figure 265. Safety braces in
safety position

eylinder (figs. 265 and 266) is mounted jn the
forward part of the subframe. Safety braces,
attached to the sides of the subframe, are
provided to secure the body in the raised
position,

Warning: The safety braces (fig. 265) must

always be used if maintenance or adjustment
is being done under the fully raised body.
When working under partially raised body, be

sure to use blocks or a hoist as precautionary
measure,

Note. The M342 hydraulic hoist assembly
consists of two hydraulic hoist cylinders
mounted side-by-side. Each cylinder pivots
on _a shaft attached to the subframe. The
upper end oi‘ each hoist cylinder piston rod is

clamped to a crosshead, which is pivoted to a

of the dump body (fig. 266).

lifting arm assembly p_nned to the underside
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riveting. Patch holes where feasible; other-
wise, replace a complete section. Use ap-
proved waterproofing materials for coating
thin or abraded areas. Remove mildew where
present. Refer to TM 10-269 for repair of
canvas and webbing.

DUMP BODY AND AUXILIARY EQUIPMENT (M47, M59 and M342)

High pressure pump lines (fig. 268) connect
the cylinder ports to the hydraulic hoist con-
trol valve which is attached to the side of the
subframe reservoir and supports the pump
adapter. The pump spacer is attached to the
underside of the adapter, and the hydraulic
hoist pump is secured to the bottom flange of
the spacer. The hydraulic hoist pump drive
shaft transmits power to the pump from the
accessory output shaft of the transmission
power takeoff. The hydraulic hoist control box,
mounted adjacent to the pump spacer, controls
the operation of the accessory output of the
transmission power takeoff (fig. 268) and also
the action of the control valve in regulating
the flow of oil to and from the hoist cylinder.
The pump adapter directs the flow of oil from
the pump to the control valve. The oil reservoir
is in the front crossmember of the subframe.
It has a drain plug in the bottom and a filler
neck on the left side. The filler neck has a
filler plug and holds a bayonet-type gage for
checking the reservoir oil level. The cylin-
drical filter screen in the filler neck can be
lifted out with the fingers after gage is re-
moved. The dump body must be raised slightly
to afford access to the filler neck.

Figuve 266, M342 hydvaulic
cylindey assembly

b. Data.

Hydraulic hoist cylinder:
Make. ..o« qwe o e Perfection Steel Body Co.
101 o | T S S R R PSB-A4020



Hydraulic hoist pump:

Make ..... . . . Perfection Steel Body Co.
Model . . .......... ..... PSB-A4057
Capacity s avey s 15 gpm at 1000 rpm
PLESBULE . sowue wimie s siwns wiems o 1000 psi
Hydraulic hoist pump drive shaft:
MaKe: o comiv wirecie wiiain o ajmve . Spicer Mig Co.
Model s siaie saie o aie waia s SP-10372-1SF

Hydraulic hoist control box:

Make ....... Perfection Steel Body Co.

Model s s a2 v ews 5 PSB-A3853
Hydraulic hoist control valve:

Make ........Perfection Steel Body Co.

Model . . . ... e siew wvee wee POBeAS0LY
Hydraulic hoist system capacity .. ... 7 gal

240. Hydraulic Holst Control Linkage

Note. The key letters noted in parentheses
are in figure 267, except where otherwise
indicated.

a. Removal. Remove cotter pin and clevis
pin holding control-box-to-power-takeoff rod
(H) on control box power-takeoff shaft lever
(B), and remove rod from lever. Remove
screw (M) holding power-takeoff rod arm (L)
on accessory drive shifter shaft (J) of trans-
mission power takeoff (K), and remove arm
and rod as a unit. Remove cotter pins and
clevis pins holding control-box-to-shift-con-
trol-lever rod (G) on control box control rod
lever (N) and on shift control lever (F), and
remove rod. Remove four safety nuts and
screws holding control lever shaft bearing
brackets (C) to floor of the cab, and remove
brackets, driver’s control lever (D), control
lever shaft (E), and shift control lever (F)
from cab as a unit.

b. Installation. Position driver’s control
lever (D), control lever shaft (E), shift con-
trol lever (F), and control lever shaft bearing
brackets (C) as a unit on floor of cab behind
driver’s seat with shift control lever (F) ex-
tending through hole in floor. Secure brackets
to floor with two 85,000-psi yield strength
hex-head screws and safety nuts for each
bracket. Install control-box-to-shift-control-
lever rod (G) on shift control lever (F) with
a clevis pin and cotter pin. With driver’s
control lever (D) locked in OFF position and
control box control rod lever (N) pulled for-
ward to its limit of travel, check length of the
control-box-to-shift-control-lever rod (G).
Adjust rod length, if required, in order that
rod can be connected without moving levers.
Connect rod to lever using a clevis pin and
cotter pin. Connect control-box-to-power-

TM 9-2320-209-20
takeoff rod (H) and power-takeoff rod arm (L)
as a unit to transmission power takeoff (K)
by securing rod arm (L) to accessory drive
shifter shaft (J) of power takeoff with a hex-
head screw (M), Pull out accessory drive
shifter shaft (J) to its full limit of travel and
place driver’s control lever (D) in OFF posi-
tion. Adjust length of control-box-to-power-
takeoff rod (H), as required, without moving
levers. Connect rod to control box power-
takeoff shaft lever (B) with a clevis pin and
cotter pin.

ORD E21702

Key Item

Hydraulic hoist control box

Control box power-takeoff shaft lever
Control lever shaft bearing brackets
Driver’s control lever

Control lever shaft

Shift control lever

Control box to shift control lever rod
Control box to power-takeoff rod
Accessory drive shifter shaft
Transmission power takeoff

Power takeoff rod arm

Screw

Control box control rod lever

ZE2rRSIZOHMEOOD >

Figuve 267. Hydvaulic hoist control linkage
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241. Flexible Lines and Flttings (Fig. 268)

a. Draining. Raise body and place safety
braces in position. Be sure to observe safety
warning (par. 239a).

Caution: To ensure relief of hydraulic pres-
sure before removing filler plug, start engine
and operate hoist pump with driver’s control
lever in POWER TAKEOFF ENGAGED - BODY
DOWN position (refer to TM 9-2320-209-10)
for at least 1 minute. Remove filler plug and

oil level gage from filler neck at left end of
subframe reservoir end. Remove drain plug
from bottom of reservoir. Drain oil into con-
tainer with capacity of at least 5 gallons.

Caution: Be sure to use a clean container
and keep oil free from dirt. Do not re-use

drained 0il if contamination is suspected.

b. Removal. Unscrew threaded end fittings
from cylinder and control valve assembly.

Protect openings to prevent dirt or other
foreign matter from entering.

c. Installation. Replace with lines of cor-
rect length, Make sure threaded ends are
sound and are not bent or nicked. Clean
openings carefully and screw threaded ends
of the tubes into the cylinder and controlvalve
assemblies, using figure 268 as a guide.

Caution: When re-installing lines previously
removed, fitting nuts must be pulledupfinger-
tight, then given one-eighth turn only with a
wrench. Further tightening will distort ball
sleeve tube. When installing new lines and/or
fittings, never tighten nut over two turns after
sleeve has shouldered in body of fitting.

Do not bend, kink or damage lines during in-
stallation. Do not leave lines twisted after
installation. Fill oil reservoir (refer to LO

9-2320-209-12). Check for leaks by operating
dump body mechanism (TM 9-2320-209-10).
Tighten fittings where necessary. If leakage
continues, notify direct support maintenance
unit.

——

SUBFRAME ASSEMBLY

HYDRAULIC CYLINDERS

____\' -__-(J

i

ORD E21703

Figure 268, Hydraulic lines and fittings - M342
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Section Xil. TRACTOR TRUCK AND AUXILIARY COMPONENTS (M48,
M275 and M275A1)

242. Description and Data

a. Description. M48, M275 and M275Al
differ only in length of chassis and the absence
of a toolbox and spare wheel carrier on the
M275 and M275A1. Each truck is equipped
with a fifth wheel (fig. 269) mounted on a
chassis frame. Deck plates are provided as
an access platform in front of the fifth wheel.
Skid plates are provided for couvenience of
attaching or removing the semitrailer and
are riveted to the frame sidemembers behind
the fifth wheel. An airbrake hose support (fig.
270) is mounted on a bracket behind the cab
on the M275 and M275A1 and to the rear of
the spare wheel carrier and toolbox on the
M48., The airbrake hand-control valve is
mounted on the steering column on both
vehicles. Connections for the electricity and
the air for operation of semitrailer lights and
brakes are mounted on the hose support
mounting frame. An zir stoplight switch (fig.
271) is mounted below the air hose support.
The fuei tank on the M275 and M275A1 truck
differs in size and shape from the rest of the
trucks, and is mounted under the left-hand
side of the cab.

SEAM

VWALK N

Figuve 269, Fifth wheel assembly

b. Data,
Fifth wheel:
Make s ios w0 . . Dayton Steel Foundry Co.
MOdel.. cvie wmie o wims wwes = 2-FWU-33-QB
Airbrake hand-control valve:
Make' o s coivni s pow Bendix-Westinghouse
MOodel 5 7 s 5 b s BEn ayate e e 225108
Air stoplight switch:
Make ...... . ... .Bendix-Westinghouse
Model cu e s 5 sam g s 224106

243. Fifth Wheel (Fig. 269)

a. Removal. Remove ten safety nuts, plain
washers, and bolts securing fifth wheel base
to truck frame sidemembers, and remove
fifth wheel with a suitable hoist. Remove
mounting spacers.

b. Installation. Place one fifth wheel mount-
ing spacer on each frame sidemember, alining
holes in spacers to rivet heads in frame. With
a suitable hoist, lower fifth wheel in place on
spacers. Secure wheel base to frame with ten
hex-head bolts, plain washers, and safety nuts.

244. Trailer Connector Electrical Cable
(Fig. 270)

a. Removal. Press in locking latch on cable
connector until latch opens. Pull connector
from receptacle.

Figure 270, Air brake hose and trailer
connector electrical cable stowed on
aivbrake hose support
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b. Installation. Lift up receptacle cover,
and push cable connector into receptacle after
alining connector pins with receptacle pin
sockets. Press connector down until latch on
connector engages catch on receptacle.

245, Airbrake Cutoff Cocks and Couplings
(Fig. 271)

a. Removal. Open draincocks (par. 222)
and drain air reservoirs. Unscrew valve,
coupling, or cock, and remove.

b. Installation. Install valve, coupling or
cock, being sure to tighten sufficiently to
prevent air leakage. Close draincocks.

246. Airbrake Hose (Fig. 270)

a. Removal. Grasp airbrake hose coupling
firmly, and pull up on hose coupling until tab

AIR BRAKE HOSE IR
CuT-0urt COCk

Figuve 271, Bvake system connections

in coupling clears flange on mating coupling.
Tip hose coupling sideways and remove.

b. Installation. With hose coupling in verti-
cal position, press coupling against mating
coupling alining air passages in both parts.
Push down on hose coupling until tab enters
and locks in flange on mating part.

247. Airbrake Hand-control Valve (Fig. 272)

a. Removal. Open draincocks (par. 222)
and drain air reservoirs. Disconnect brake
hand-control valve supply, outlet, and breather
lines from hand-control valve. Remove two
screws and lockwashers securing valve mount-
ing bracket to steering column, and remove
valve. Remove fittings from valve.

b. Installation. Install flared tube connector
in exhaust port, and compression tube con-
nector in supply and delivery ports. Install
valve (fig. 272) on steering column and fasten
with two bolts and lockwashers, but do not
tighten. Connect brake hand-control valve
breather line to flared tube connector in the
exhaust port. Connectbrake hand-control valve
supply line to compression tube connector in
supply port. Connect brake hand-control valve
line to connector in delivery port. Tighten
valve mounting bolts securely. Close reservoir
draincocks (par. 222).

-t

Figuve 272. Aivbrake hand control valve
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Section XLIl. WATER TANK BODY AND AUXILIARY EQUIPMENT (M50 and M50A1)

248. Description and Data

a. Description. The M50 and M50A1 trucks
are equipped with an aluminum tank of double-
shell construction with insulation between the
shells. The tank is divided into two compart-
ments; one 400-gallon compartment, and one
600-gallon compartment. Each compartment
has a manhole and a filler opening with covers.
The filler openings have strainers to prevent
solids from entering the tank compartments.
Each tank compartment discharges water
through a discharge valve into the tank drain-
pipe located underneath the tank. Valves are
operated from the discharge valve control
(fig. 273) located in the equipment compart-
ment built into the rear of the tank body. An
exhaust heater chamber on the underside of
the body protects the discharge valves and
drainpipe during freezing temperatures. Ex-
haust gases are brought from the exhaust by-
pass valve, located just ahead of the muffler,
through the exhaust bypass fording valve into
the front end of the chamber. Water leaving
either tank compartment enters the drainpipe
and passes to a T-connection on the delivery
pump suction pipe in the equipment compart-
ment where it can be dispensed through the
gravity delivery-line gate valve or fed through
the suction line into the delivery pump. The
pump discharges water under pressure through
the pump delivery-line gate valve located

under the equipment compartment. Power to

operate the pump is obtained from the trans-
fer power takeoff through the delivery pump
front and rear drive shafts located under
the tank body.

b. Data.
Delivery pump:
MaKe iopi 75 sade ois .Blackmer Pump Co.
MOl .w v cwin winie sowinm spens TRLO-W60
Type e o o rotary, positive displacement
Rotation: . .o o wows e sase . . .clockwise
Ratingio o sae v 845 4 80 gpm at 700 rpm
Delivery pump front drive shaft:
Make ....... W e Spicer Mfg Co.
Model:.i: = v v & el AeNE e . 10444 SF¥
DB 0a 2 sosion mnwie scaes aimim e e tubular
Construction . .o swwe 5 &ay ek snapring
Delivery pump rear drive shaft:
Make o 5 pals s 56 v wes o« 1he Heil Co;
Model ccove wisve wimos wraicn s o . ... BAB579
THPs 5555 winis weis 5000 8 fows budis tubular
TEnEth s s s sreete svai 63-9/16 in.

Delivery pump rear drive shaft
flange block with bearing:

Make ....... i e B T Link-Belt Co.

Model i swin e Ee da ¢ wiee e F=310
Delivery-line gate valve:

Make ..... . Ohio Pattern & Foundry Co.

Modeliz: suicie i @R 5 aEeie s 215-3
Discharge valve:

Make: ... o au & sas . Wheaton Brass Works

s T M e 1o o) Do) G T CRGAD. 0 505
Discharge valve control:

Make. ... ....... Wheaton Brass Works

Model sz v 5.5 a55 v 514, 2 compartment
Exhaust bypass valve:

Make. . .. ....... . + . . Reo Motors, Inc.

Model =z « s sio g 5 sais ....661-L2
Exhaust bypass fording valve:

Make. . . ... . Ohio Pattern & Foundry Co.

MOAEL <5 o vois s e & s ws < .. 215-2

PUMP

= GRAVITY DELIVERY
LINE GATE VALVE
DISChARGE
VALVE COMNTROL
. - - -
PUMP DELIVERY
LINE GATE VALVE

Figure 273. M50 and M50A1 delivery pump
and dischavge valve controls

249. Engine Auxiliary Governor

a. Auxiliary Governor Drive Unit.

(1) Coordination with direct support main-
tenance unit. Refer to paragraph 2 Ior
information on coordination withdirect
support maintenance unit.

(2) Adjust and seal. Disconnect pumpdrive
shaft from transfer power takeoff.
Place transmission in fourth gear,
transfer in neutral, and transfer power
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takeoff in engaged position. Connect a
tachometer to distributor (if truck is
not equipped with tachometer) to deter-
mine engine speed. Start engine. When
engine is at normal operating tempera-
ture, pull throttle control out to its
maximum limit and turn it to lock it
in OUT position. Remove locking wire
from screws holding adjusting port
cover plate on drive unit housing, and
remove screws, cover plate, and cover
plate gasket. Using governor-adjusting
tool 41-R-3172-900 (fig. 274), hold main
spring tension adjusting nut in position
against rotation. Slowly turn main
spring rate-adjusting nut with a suit-
able screwdriver in a downwarddirec-
tion to decrease engine speed or in an
upward direction to increase engine
speed. Adjust governor until tachom-

(2) Flexible shaft core replacement. Re-
move flexible shaft core from shaft
casing. Install new core in casing.

(3) Installation. Install shaft in vehicle
with square end of core at transfer
power takeoff. Connect shaft to drive
adapter and to governor drive unit.

¢. Governor Valve Adapter (Fig. 275).

(1) Removal. Disconnect governor flexi-
ble shaft and disconnect flexible shaft
from angle drive adapter on power
takeoff. Remove adapter and adapter
drive gear.

(2) Installation. Insert angle drive adapter
and gear into opening on the power
takeoff, and tighten securely. Connect
governor flexible shaft to angle drive
adapter.

| =

FLEXIBLE SHAFT

ADAPTER

MAIN SPRING TEMSION
L1 ADILUSTING NUT ~

QD 821 .-".1..

ﬁ' : § TRANSFER POWER-TAKE-OFF

Figure 275. Auxiliary governoyr angle
drive adapter

ORD E21709

Figuve 274. Adjusting auxiliary goveynor
drive unit

250. Exhaust Bypass Valve and Bypass
eter shows an engine speed of 1450 to Fording Valve
1595 rpm. Install cover plate, gasket,
screws and locking wire removed prior

a. Exhaust Bypass Valve (Fig. 276).
to adjustment.

(1) Removal. Loosen screw securing valve
control connector onvalve control wire,
and remove connector. Remove safety
nut securing valve control clamp on
valve body, and remove clamp and
valve control from valve. Remove

b. Auxiliary Governor Flexible Shaft (Fig.
275).

(1) Removal. Unscrew auxiliary governor

flexible shaft from auxiliary governor
angle drive adapter on transfer power
takeoff and from auxiliary governor
drive unit below air cleaner in engine
compartment. Remove shaft assembly
from vehicle.

330

tailpipe. Loosen safety nuts and screws
on muffler-to-support clamp holding
muffler inplace. Loosentwo safety nuts
holding U-bolt of muffler-to-valve
clamp. Pull muffler back away from
valve. Loosen safety nuts holding



U-bolt on valve-to-exhaust pipe clamp,
and separate valve from rear exhaust
pipe. Remove four safety nuts and
screws holding valve to bypass fording
valve pipe, and remove valve from pipe.
Discard gaskets.

(2) Installation. Using a new gasket, in-

stall valve on fording valve pipe with
four hex-head screws and safety nuts.
Install valve on rear exhaust pipe
together with valve-to-exhaust-pipe
clamp, being sure exhaust pipe extends
no more than 1 inch into valve body.
Tighten safety nuts on pipe clamp
U-bolt to secure pipe in position. Move
muffler forward and connect muffler
to valve. Tighten safety nuts on clamp
U-bolt and on muffler-to-support clamp
and secure muffler in position. Install
tailpipe. Connect valve control tovalve
body with valve control clamp, se-
curing clamp tocapscrew inupper front
corner of valve body with a safety nut.
Push valve control wire through hole
in valve shaft lever pin. Install valve
control connector on end of wire and
secure on wire by tightening round-
head screw on connector.

TM 9-2320<209-20

and install valve to heating chamber
flange with four hex-head screws and
safety nuts. Install fording valve pipe
to valve with four hex-head screws and
safety nuts.

¢. Exhaust Bypass Fording Valve Pipe (Fig.

(1) Removal. Remove four safety nuts and

screws holding fording valve pipe to
exhaust bypass fording valve, and re-
move pipe and gasket from valve,
Discard gasket.

(2) Installation. Position new gasket on

pipe and install pipe on bypass fording
valve with four hex-head screws and
safety nuts.

EXHAUST

HEATING CHAMBER

ORD E21712

ORD E217 1)

Figuve 276. M50 exhaust bypass valve Figure 277, M50 exhaust bypass fording valve

b. Exhaust Bypass Fording Valve (Fig. 277). 251. Body Components

(1) Removal. Remove eight safety nuts
and screws holding fording valve to
mounting flange on exhaust heating
chamber and toflange on bypass fording
valve pipe, and remove fording valve,
Discard gaskets.

a. Discharge Valve.

(1) Removal. Remove safety nuts and six
screws holding the cover of exhaust
heating chamber (fig. 277) on under-
side of body, and remove cover. Loosen
nut (fig. 278) securing valve cable bolt
on discharge valve control cable yoke,

(2) Installation. Position new exhaust by-
pass fording valve gaskets on valve,
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(2) Installation.

and remove cable from valve. Re-
move 12 safety nuts, six lockwashers,
and six screws holding discharge-valve
to tank compartment and to tank drain
pipe, and remove valve and gaskets.
Discard gaskets.

Position new discharge-
valve-to-tank and discharge-valve-to-
tank-drain-pipe gaskets on valve. In-
stall discharge valve on tank com-
partment with six safety nuts and on
tank drain pipe with six hex-head
screws, lockwashers, and safety nuts.
Install end of the cable in valve cable
bolt on valve yoke and tighten hex-nut
on bolt to secure cable. Install exhaust
heating chamber cover (fig. 277) on
underside of body with six hex-head
screws and safety nuts.

b. Discharge Valve Control (Fig. 273).

(1) Removal. Loosen nuts securing dis-
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charge valve cables in valve cable bolts,
and remove cables from valve control
operating levers. Remove six safety
nuts and lockwashers securing valve
control to body, and remove control.

t.\.-r-'w.-aEE'IA'Ii DI&\':HA_K_}{
VALVE CONTROL CABLE

'

-t

(2) Installation,

Install control on body
with six hex-head screws and safety
nuts. Install valve cables in valve
cable bolts on control operating levers,
and tighten hex-nuts on bolts to secure
cable. Cables must be of correct
length to allow valves to close com-
pletely just before levers reach for-
ward end of their travel.

c¢. Discharge Valve Packing.

Note. The key letters noted in parentheses
are in figure 279, except where otherwise

(1)

(@)

indicated.

Removal. Remnove cotter pin (E) hold-

ing discharge valve operating lever (F)
on valve stem (M) and remove the
lever. Remove packing nut (D) from
valve body (A) .and remove and dis-
card packing (C) from valve body.

Installation. Install new packing (C)

around valve stem (M) and seat firmly

in valve body (A). Position packing nut
(D) over stem (M) and screw intovalve
body to secure packing tightly around

Figure 278. Dischavge valve - vemoval and installation
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stem. Install operating lever (F) on (2) Installation. Install wire cable intruck
valve stem and secure with cotter pin body extending from discharge valve
(E). control in equipment compartment (fig.
273) down through the truck frame to
discharge valve (fig. 278) on bottom of
rear compartment. Install end of wire
cable in cable bolt (H) on valve con-
trol cable yoke (J) and secure to yoke
by tightening hex-nut (K) on bolt. In-
stall other end of cable in cable bolt

d. Discharge Valve Wire Cables.

Note. The key letters noted in parentheses
are in figure 279, except where otherwise
indicated.

(1) Removal. Loosen nut securing valve

cable bolt on discharge valve control
operating lever (fig. 277) and remove
wire cable from discharge valve con-
trol. Loosen nut (K) securing the valve
cable bolt (H) on discharge valve con-
trol cable yoke (U) and remove wire
cable from discharge valve. Remove
wire cable from truck frame and body,

on valve control operating lever and
secure to lever by tightening hex-nut
on bolt. The cable must be of such
length that discharge valve closes just
before operating lever reachesforward
end of its travel. Figure 280 shows
routing of discharge valve cables.

e. Gate Valve Stem Packing.

—3

ORD E21714

Key Item Key Item

A Body G Cotter pin

B Screen H Cable bolt

C Packing J Control cable yoke

D Packing nut K Nut

E Cotter pin L Clevis pin

F Operating lever M Stem

Figure 279, Discharge valve - partially exploded view
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Figure 280. Dischavge valve cable location

Note. The key letters noted in parentheses
are in figure 298, except where otherwise
indicated.

(1) Removal. Remove handwheel nut (A)
securing handwheel (B) on valve stem
(F), and remove handwheel. Remove
stem packing nut (C) and packing gland
(D) from stem (F) and bonnet (G). Re~
move and discard packing (E) from
bonnet.

(2) Installation. Install new packing (E) in
bonnet (G), seating packing deep in
bonnet. Install packing gland (D) in
bonnet and tighten packing nut (C).
Install handwheel (B) and secure with
the handwheel nut (A).

252. Water Discharge Hose
a. Removal. Using spanner wrench provided

with vehicle, unscrew hose from reducer on
coupling.

b. Installation., Install hose on reducer
coupling, using spanner wrench provided with
the vehicle. Tighten the hose securely.

253. Water Dispenser Nozzles

a. Removal, Using spanner wrench, un-
screw and remove nozzle from hose.
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b. Installation. Install nozzle on hose and
tighten securely with the spanner wrench.

254. Water Suction Hose and Strainer

a. Removal. Unserew hose from reducer on
coupling, using spanner wrench provided with
vehicle, Unscrew strainer from hose, using
the spanner wrench,

b. Installation. Install hose on reducer on
coupling, using spanner wrench provided with
vehicle. Install strainer on hose, using the
spanner wrench.

255. Manhole and Filler Covers

a. Coordination with Direct Support Main-
tenance Unit. Refer to paragraph 2 for infor-
mation on coordination with direct support
maintenance unit.

b. Manhole Cover.

(1) Removal. Remove padlock from outer
cover. Remove snaprings and plain
washers securing hinge pirn in cover,
and remove pin. Remove outer cover
from body. Remove cotter pin and
clevis pin securing cover inner brackets
to body, and remove brackets and
inner cover from body.



(2) Installation. Position inner cover on
body with inner cover brackets alined
to bracket mount and secure brackets
to body, with clevis pin and cotter pin.
Position outer cover onbody and install
hinge pin through cover and cover
mounting brackets. Secure hinge pinin
position with a plain washer and snap-
ring on each end of pin.

c. Manhole Cover Gasket.

(1) Removal. Remove gasket from cover.

(2) Cleaning. Clean cover of all particles
of old gasket.

(3) Installation. Position new gasket in
cover and seat gasket, making sure
gasket seats evenly.

d. Filler Cover Gasket.

(1) Removal. Remove filler cover gasket
from cover.

(2) Cleaning. Clean cover of all particles
of old gasket.

cover, making sure gasket seats evenly.

e. Filler Strainer.

(1) Removal. Open filler cover and remove
six screws and lockwashers holding
filler strainer flange coupling on tank
body, and remove coupling, gasket, and
attached strainer.

(2) Cleaning, Clean strainer with soap and
water. Blow compressed air through
strainer mesh, making sure mesh is
clear of all particles of dirt, mold,
and other foreign substances. Rinse
thoroughly in clean water to remove
all traces of soap from strainer. Dry
strainer with clean compressed air.

(3) Installation. Install filler strainer
flange coupling. Install coupling ontank
body with six hex-head screws and
lockwashers.

T™M 9-2320-209-20
256. Pump Drive-Shaft Universal Joint

For removal and installation of the pump
drive-shaft universal joint, refer to-paragraph
166.

257. Delivery Pump Drive Shaft

a. Removal. Loosen setscrew and discon-
nect mating shaft. Loosen setscrews in each
flange block retaining collar. Remove delivery
pump (par. 258). Loosen setscrew in drive-
shaft coupling sprocket on end of shaft and
pull sprocket from shaft. Push shaft forward
to clear rear flange block (fig. 281). Re-
move four screws and safety nuts securing
rear flange block to body, and remove block.
Push drive shaft to rear, placing end of shaft
in hole in equipment compartment front parti-
tion. Remove screws and nuts securing front
flange block to body, and remove flange block
and shaft. Remove block from shaft.

FRONT DRIVE SHAFT B
W/UNIVERSAL JOINT ASSY

5 or

; SN FLANGE BLOCK
DRAIN PIPE COVER | (UNIDER FRAME)

f

REAR DRIVE SHAFT .

' o)

— _
G = -

R

i — (5 '\\ =

REAR FLANGE BLOCK .‘:_—_-‘Q;\-: RD SATAL
W/BEARING ASSY i o

Figuve 281. Delivery pump drive shaft

b. Installation. Install flange blocks onbody
with four 85,000-psi yield strength hex-head
screws and safety nuts. Install drive-shaft
sprocket over key in end of drive shaft, and
install drive shaft through flange blocks (fig.
281) by inserting shaft through shaft hole in
equipment compartment front partition. Con-
nect mating shaft to drive shaft, and tighten
setscrew. Install delivery pump (par. 258).
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Tighten setscrews in flange block retaining
collars to secure collars to the shaft.

258. Delivery Pump

a. Removal. Remove connecting link from
coupling sprocket chain (fig. 282), and remove
chain from coupling sprockets. Remove four
screws and lockwashers holding delivery pump
strainer body flange to strainer body, andfree
flange from body. Remove four screws holding
delivery pump outlet flange to underside of
pump, and free flange from pump. Remove four
safety nuts and screws holding pump to mount-
ing bracket, and remove pump. Unscrew and
remove strainer body flange from delivery
pump suction line. Unscrew and remove out-
let flange from delivery pump discharge pipe.
Loosen setscrew securing coupling sprocket
on delivery pump rotor shaft, and remove
sprocket and key.

b. Installation, Install strainer body {lange
(fig. 282) on pump suction line. Install outlet
flange on pump discharge line. Position
strainer body flange and vutlet flange gaskets
on pump and install woodruff key in pump rotor
shaft. Install coupling sprocket on rotor shaft
over key. Position pump on mounting bracket
and secure pump to strainer body flange with
four hex-head screws and external-teethlock-
washers. Secure pump to mounting bracket with
four 85,000-psi yield strength hex-head screws
and safety nuts. Secure outlet flange tounder-
side of pump with four hex-head screws.
Push coupling sprocket forward against mating
sprocket and tighten setscrew in sprocket
hub. Install coupling chain on the sprockets,
and install connecting link.

Figure 282, M50 and M50A1 delivery pump

259. Power-takeoff Controls and L!nkage

For removal and installation of the power-
takeoff controls and linkage, refer to para-
graph 163,

Section X1UI. FUEL TANK BODY AND AUXILIARY EQUIPMENT (M49,
M49C and M49CA1)

260. Description and Data

a. Desecription.

(1) General. The fuel servicing trucks
have several variations, using the same
basic body and chassis, but varying
somewhat in types and location of
auxiliary equipment.

(2) Basic fuel tank body. Each truck has
a basic 1200-gallon tank body divided
into 200-, 400- and 600-gallon com-
partments. Each compartment has a
manhcle equipped with manhole and
filier covers. The filler covers con-
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tain a 2-inch fusible plug as a safety
measure in case of fire. Each tank
compartment discharges gasoline
through its own discharge valve (fig.
294) in the bottom of the compartment
into the discharge pipe manifold. The
discharge valves are operated from
the discharge valve control (fig. 283)
in the equipment compartment. An
emergency remote control shutoff cable
is connected to the discharge valve
control assembly and terminates in a
pull knob at the left front of the body.
When the knob is pulled, a spring-
loaded latch releases all three dis-
charge valve control levers, closinmal’
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Figuve 283. M49 fuel tank body veay compartment components
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Figure 284, M49C with filter assembly on catwalk (up to serial No. 140699)
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(3)

4
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three discharge valves. A fusible link
is also connected to the spring-loaded
latch. In the event of a fire, the fusible
link will separate, causing the latch to
release all three discharge valve con-
trol levers, and close the discharge
valves. In later production trucks,
fusible links are installed at each dis-
charge valve to close the valve if the
link is separated by fire. Three dis-
charge pipes drain into a drainpipe
manifold in the equipment compart-
ment from which gasoline can be dis-
pensed through the gravity delivery-
line gate valve (fig. 283) or fed to the
pump. The pump discharges gasoline
under pressure through the pump-
delivery-line gate wvalve, Power to
operate the pump is obtained from the
transfer power takeoff through the
delivery pump front, intermediate, and
rear drive shafts located under the
tank body. Refer to TM 9-2320-209-10
for a complete description of the fune-
tions of the valves and fittings.

M49 truck (fig. 283). The M49 model
fuel tank truck dispenses fuel into the
fuel delivery hose either by gravity or
through a pump (11, below), without

DELIY ru‘\' PLIMP
I‘{H.-‘JEC}E VALVE
CD.»J{ROL

PUMP DECIVERY
LINE GATE VALVE

(4)

(5)

“,.

the use of a filter other than the fine
mesh screens in the discharge nozzle,
pumps and valves.

M49C truck (fig. 284). The M49C fuel

DISCHARGE B
MANIFOLD

tank trucks manufactured by Reo Motors
with serial numbers below 140700 and
those manufactured by Studebaker
(Curtis Wright) with serial numbers be-
low 49265 have a water segregator unit
in the rear compartment and an addi-
tional filter mounted onthe left catwalk.
The segregator and filter separate
water and other impurities from avia-
tiongasoline. The segregator and filter
may be bypassed, when required, by
use of the gravity discharge system.
An accurate meter (fig. 292) is pro-
vided in the discharge pipe system
between the segregator and discharge
hose to measure the amount of fuel
delivered through the pump discharge
system. The meter is not connected
to the gravity discharge system.

M49C and M49CA1 (fig. 285). The M49C
trucks with serial numbers above
140699 (Reo) and 49265 (Studebaker),
and the M49CAl, have a combined
filter and water segregator unit in- -

PRESSURE GAGE o

I-WAY VALVE L »
/

GROUMD WIRE
=1 AND REEL

GRAVITY DELIVER
LINE GATE VALVE |

— ORD E2)720

Figuve 285, M49C fuel tank body rear compariment components
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(8)

(9)

stalled in the segregator unit housing
inside the rear compartment of the
body.

Secregator kits. Some of the M49
trucks have been modified by the addi-
tion of a water segregator kit (FSN
2540-693-0685). When modified, these
trucks are similar to the model M49C
trucks (a(5) above).

Water segregator unit. The water
segregator unit (fig. 285) removes
foreign matter and moisture from the
fuel before it passes through the meter
and the dischgrge hose assembly. The
fuel enters through the inlet fuel pipe
(fig. 286) through the sediment filter
into the water separator chamber. The
water, being heavier than fuel, drops
to the bottom of the vertical water
separator chamber and collects on the
bottom. An automatic dump valve,
designed to float in water but sink in
gasoline, opens periodically to drain
the accumulated water from the water
separator chamber.

Sediment filter cartridge (fig. 287).

The sediment filter is a replaceable
cartridge inside the water segregator
unit. As it fills up with impurities re-
moved from the fuel, it tends to re-
strict the free flow of the fuel, A
three-way manual valve and pressure
gage (a(9) below) is provided to enable
the operator to determine when re-
placement is needed.

Differential pressure gage. A pres-

sure gage (fig. 285) is connected to
the input and output ends of the water
segregator unit through a three-way
manually operated air valve. The gage
is graduated in 100 divisions, repre-
senting a total pressure of 100 pounds-
per - square-inch (psi). Turning the
handle of the valve to the left (fig.
285) will cause the gage to indicate
the flow pressure on the input side of
the water segregator unit, and turning
the valve handle to the right will cause
the gage to indicate the flow pressure
on the output side of the segregator.
A difference of 15 psi or more indi-
cates the filter is clogged and should
be replaced. Turning the valve handle
downward shuts off the gage and is the
normal operating position.

TM 9-2320-209-20

(10) Meter and meter screen (figs. 291 and
292). An accurate meter is installed
between the water segregator unit and
the discharge hose assembly. The
meter measures the number of gallons
of fuel being pumped through the hose
and nozzle assembly. An integral
strainer and filter unit is mounted on
the side of the meter to protect the
mechanism from small particles of dirt
which might still remain in the fuel.
This strainer should be inspected and
cleaned atintervals based onthe amount
and condition of the fuel being pumped.

(11) Delivery pump (fig. 301). The rotary-
type delivery pump assembly consists
of a pump unit and a strainer assembly
mounted on top of the pump body. An
adjustable bypass valve, integral with
the pump body, prevents the buildup of
excessive and damaging pressures in
the pump. The pumps on the M49
trucks have a bottom discharge outlet
(fig. 293) and the pumps on the 49C
and 49CAl trucks have a side dis-
charge outlet (fig. 285). Otherwise the
pumps are the same.

b. Data.
Delivery pump:
Make ;.ive e s . ... Blackmer Pump Co.
Model ©.... co0i 5 moms Fimis musi S mome TRL-€0
Type ..... rotary, positive displacement
Rotation . ........ aiva_apgs o clockwise
Rating............80 gpm at 700 rpm
Delivery pump front drive shaft:
Make .o avis o seie v e Spicer Mifg Co.
Model i wiivs s wown wis i » aane v200002
e e e snapring
Construction .. ... o ears apene BObAlAT

Delivery pump intermediate drive shaft:

Make: uu a7 e s . . . Butler Mfg Co.
Model......oioverweenenoe 2-33-202
Constrickion « s o wiss seinw e vak rod

Delivery pump intermediate drive shaft
pillow block with bearing:

Make ....... Stephens-Adamson Mfg Co.

Model . ... ... siese suimieie sumss anere o NGESLS
Delivery pump rear drive shaft:

M oo s s, womie v @ eoplGer:MIg CO.

Modebloown v s s Sl s el Sl 200003

THDE  sisiinis wiEe Wi W W e e SHAPTIRE

Construction .......... «+ - .. tubular

Delivery-line gate valve:
Make. . .Ohio Pattern Works & Foundry Co.
Modelc wi w siva sie Sune w e aeba @ 215-3
Discharge valve:
Make: . cun v see Wheaton Brass Works
MOIBL .« s v sowin v . .. » 005
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Discharge valve control: |
Make. .......... Wheaton Brass Works
Model . ...........154, 3 compartment
Gasoline dispenser nozzle:

Make «. .. . . . .. Wheaton Brass Works

NEOEBY 5 o' s ok s wa e B o i O
Segregator-filter:

Make s o cuvs snanss « nbramMis. Co;

Moded: v ve » winm—enve

Flow rate ....

Replacement cartridge type ... ..
Gallon-indicating meter:

«.... T-80R/M-398
i e o ee o GPM
CC-E2

I I )

Make...............RalphM Brodie
Model . ....... ey . B-41C-5AL
Capacity . ......... S — ] 3o

Ground cable and reel:
Make. .........Benjamin Reel Products
Model.................700-40-GOR
Warning: Do not permit smoking, sparks,
or open flame within 50 feet of vehicle during
any operation involving draining or transfer
of fuel, or opening or removing fuel tanks,
lines, or other fuel-carrying components.

261. Water Segregator Filter Element
a. Removal.

(1) Open the drain valves at the bottom
of the water separator chamber (fig.

NUT (12}
CAPSCREW (12) (I8
LOCHKWASHER (12} s

GAGE-TO-
E1INPUT TUBE

CLAMP=TVPE
¥ COUPLING

Figure 2806,
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@)
(3)

(4)

(5)

(6)

(7

(8)

(9)

MOUNTING |
BRACKETS

286) and drain the liquid into an
authorized container for combustible
liquids.

Disconnect gage-to-input tube at both
ends and remove tube.

Loosen two nuts and bolts on left-
hand mounting bracket of water segre-
gator unit.

Remove two nuts, bolts and lock-
washers from right-hand mounting
bracket of water segregator unit.
Remove clamp-type pipe couplings
from inlet and outlet fuel pipes of
water segregator unit,

Remove drain valves and tubes from
lower section of water separator
chamber.

Slide water segregator unit outward
on slotted bracket sufficiently to allow
room for (8) below.

Remove 12 nuts, lockwashers and cap-
screws and remove plate. Discard
gasket.

Remove three huglock nuts and flat
washers (View A, fig. 287).

(10) Remove filter assembly from water

segregator unit (View B, fig. 287).

e
WATER
SEGREGATOR

WATER SEPARATOR
EHAMBER

DRAIN VALVES
AND TUBES

b5

Water segregator lank disconnect points
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Figure 287, Removing filter element from water segregator
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(11) Remove huglock nut, washer and gas-
ket from center rod (fig. 287, View A).
Remove filter element end plates. Re-
move filter element and dispose of
element, using an authorized container.
Discard ‘O’ ring.

b. Cleaning. Clean all components and
interior of water segregator unit with dry-
cleaning solvent or mineral spirits paint
thinner. Protect from dust or dirt until in-
stallation is completed.

c. Installation.

(1) Install a new filter element on center
rod and male mounting cap. Install
end plate, gasket and washer and nut
(fig. 288). Tighten huglock nut to 5
pound-feet torque.

(2) Install filter element assembly intc
water segregator umit (fig. 287, View
B), using a new packing ‘‘O’’ ring in
the groove on male-mounting cap. The
mounting plate crossbar must be in
vertical position (fig. 287, View A).
Install three flat washers and three
huglock nuts. Tighten huglock nuts to
25 pound-feet torque.

(3) Install end plate on end of water
segregator unit (fig. 286), using a new
gasket. Install the 12 capscrews, lock-
washers, and nuts and tighten to 25
pound-feet torque.

FILTER
ELEMENT

SELF=LOCKING
NUT
;é 6-
WASHER X
GASKET ELEMENT
END PLATE

(4) Reposition water segregator unit, re-
place two bolts, lockwashers, nuts and
tank-mounting bracket, and tighten all
four mounting bolts to 25 pound-feet
torque.

(5) Connect tubing between water segre-
gator unit end plate and pressure gage.
(6) Connect inlet and outlet couplings,
using attaching bolts and nuts.
(7) Replace drain valve tubes in drain
valves.
(8) Close water separator chamber drain
valve.
262. Water Segregator Unit (Fig. 286)

a. General. All normal maintenance opera-
tions may be performed on the water segre-
gator unit while it is still in the compart-
ment. However, if the unit is damaged or
deteriorated, use the following procedure for
replacement.

b. Removal.

(1) Open drain valves at bottom of water
separator chamber anddrainliquidinto
an authorized container for combustible
liquids.

(2) Remove two nuts, bolts and lockwashers
from left-hand mounting bracket of
water segregator unit.

(3) Remove twonuts, bolts and lockwashers
from right-hand mounting bracket of
water segregator unit.

PACKING
0" RING

MALE MOUNTING
CAP AND
ELEMENT ROD

CRD EZ1723

Figure 288, Filter element parts
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(4) Remove clamp-type pipe couplings
from inlet and outlet fuel pipes of
water segregator unit.

(5) Remove drain valves and tubes from
lower section of water separator cham-
ber.

(6) Slide leit-hand end of water segregator
out of compartment, and lift right-
hand end up and out, removing com-
plete segregator unit.

c. Installation. Instail water segregator unit
in reverse order of removal.

263. Outboard Filter Elements
Note. This procedure is required for M49C

trucks with a filter unit installed outside on
the left catwalk.

a. Removal (Fig. 289).

(1) Open both filter drain valves and drain
filter assembly.
Note. Drain gasoline or fuel into an

_authorized container for combustible
liquids.

(2) Remove 1€ nuts, lockwashers and bolts
securing rear end plate (fig. 289, View
B) of filter assembly and remove end
plate.

(3) Compress spring retainer and re-
move lockpin (fig. 289, View A). Re-
move spring retainer, first element,
element spacer, and second element
on each of the four banks. Discard
the eight filter elements.

Note. Place discarded filter elements
in an authorized fireproof container.

Remove all sediment from filter as-
sembly housing, and wash thoroughly
with dry-cleaning solvent or mineral
spirits paint thinner. Keep interior
clean while replacing filter elements.

b. Installation.

(1) Install two new filter elements on each
of the four element banks. Place filter
element retainer, spring, and spring
retainer on each element post (fig.
289, View A). Compress spring re-
tainer and install lockpin.

(2) Install filter end plate, using a new
gasket. Secure end plate (fig. 289,
View B) with 16 bolts, lockwashers,
and nuts and tighten nuts to 25 pound-
feet torque.

TM 9-2320-209-20
(3) Close filter drain valves.

264. Automatic Dump Valve

a. General, The automatic dump valve is
designed to empty only water from the bottom
of the water segregator unit. If large amounts
of fuel is drained with the water, or fuel alone
is drained, the automatic dump valve should be
removed and serviced.

b. Removal,

(1) Open drain and drain water segregator
unit (fig. 286) into an authorized con-
tainer for combustible liquid.

(2) Remove drain valves and tubes from
lower section of water separator cham-
ber.

(3) Remove eight capscrews (fig. 290) se-
curing dump valve to water separator
chamber housing.

(4) Lower dump valve assembly from
housing as far as possible. Remove
and discard gasket.

¢. Inspection and Repair.

(1) If tank body is being put into service
from storage, or if a new water segre-
gator unit has been installed, check to
see if float-shipping blocks have been
left in place.

(2) Check for obstructions, loose parts,
or sediment that might prevent free
movement of float.

(3) Check for damage or wear of float and
moving parts.

(4) Replace any badly worn or damaged
parts.

(5) Clean and flush accessible areas of
water separator chamber and all dump
valve components with dry-cleaning
solvent or mineral spirits paint thin-
ner.

d. Installation.

(1) Install automatic dump valve assem-
bly in water separator chamber hous-
ing and secure with eight capscrews.
Use a new gasket, coated with liquid
gasket cement or sealer.

(2) Install drain valves and pipe nipples
on lower section of water separator
chamber.
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Figuve 290. Sevvicing automalic dump valve

(3) Close drain valves.

Note. After disassembly and assembly

T™ 9-2320-209-20
Caution: Do not attempt to disassemble any

portion of the meter unit. Expensive damage

can be caused to the delicate mechanisms

of components, operate entire system

and check for leaks. Repair leaks as

required.

Caution: When cleaning interior of
gasoline tank, do not flush out cleaning

compounds or water through water

segregator unit. Drain cleaning com-

pounds and water through gravity de-
livery system of fuel tank.

265. Gallon-indicating Meter

a. General. The gallon-indicating meter is
a precision measuring device which must be
handled carefully. Organization maintenance
procedures are limited to cleaning the meter
screen, and replacement of the complete
meter assembly if defective.

481-454 © - A5 - 13

inside the unit.

b. Meter Screen Cleaning (Fig. 291).

(1) Drain meter into an authorized con-
tainer for combustible liquid. Earlier
vehicles have a drain plug; later ve-
hicles are equipped with a drain valve
and hose.

(2) Remove air eliminator tube from top
of meter strainer and push it aside
carefully (fig. 292).

(3) Disconnect two bolt-type clamps se-
curing air expansion chamber tometer
screen housing. Remove air expansion
chamber (fig. 291).

(4) Remove screen assembly from screen
housing.

(5) Wash screen 1u mineral spirits paint
thinner or dry-cleaning solvent. Using
only a fiber bristle brush, remove all
sediment and deposits from screen.
Thoroughly clean screen housing,

(6) Install screen and other components
in reverse order of removal.

(7) Test complete system for leaks.
Tighten or repair where necessary.

c. Meter Unit Replacement.

(1) Removal (fig. 292).

(a) Drain meter into an authorized con-
tainer for combustible liquid (b(1)
above).

(b) Remove four bolts and lockwashers
securing segregator-to-meter pipe to
meter screen inlet. Remove and dis-
card gasket.

(e) Remove air eliminator tube from top
of meter strainer and push it aside
carefully.

(dj Remove four bolts and lockwashers
securing meter-to-hose pipe to meter.
Cover opening with tape to keep out
foreign matter. Remove and discard
gasket.
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Figure 291. Sevvicing meter scveen



(e} nemove four bolts, nuts and lock-
washers securing meter to mounting
frame (fig. 286).

(f) Carefully maneuver meter up and out
of compartment.

(2) Installation. Install meter in reverse
order of removal. Use new gaskets
when installing pipes to meter open-
ings. Coat gaskets with liquid gasket
cement or sealer before installation.

AR ELIMINATOR TUBE

*
'SEGREGATOR-
TO-METER PIPE

Figuve 292, Metev disconnecl points

266. Discharge Valves and Control Assembly

a. Discharge Valve Operating Lever As-
sembly.

(1) Removal. Remove discharge valve wire
cables from eachdischarge valve oper-
ating lever (fig. 293). Loosen hex-nut
securing emergency remote control
cable yoke and remove remote control
cable from yoke. Remove eight safety
nuts and screws holding discharge valve
control to equipment compartment
floor, and remove control.

(2) Installation. Install valve control in
equipment compartment with two hex-
head screws and safety nuts for each
of four discharge valve-control bear-
ing brackets. Install end of remote
control wire cable in remote-control
cable bolt on remote-control cable
yoke, and secure cable in yoke by
tightening hex-nut on bolt. Secure ends
of discharge valve wire cables to cable
clamps on control-valve operating
levers.

T™ 9-2320-209-70

EMERGENCY [
REMOTE CONTROL
CABLE '

REMOTE CONTROL S
CABLE RELEASE LEVER jms

ek p— . - %
REMOTE CONTROL

FUSIBLE LINK
ORD £21728 BLIELEASE LEVER SPRiNG BRELEASE LEVER

Figure 293, Dischavge valve
contvol assembly

b. Discharge Valve Control Fusible Link
(Fig. 293). '

(1) Removal. Disengage remote-control
cable release lever spring fromunder-
side of remote-control cable-release
lever (fig. 293). Disengage fusible-link
release spring from fusible link re-
lease lever. Remove cotter pins se-
curing fusible link to bearing bracket
and fusible link release lever, and re-
move link.

(2) Installation. Position one end of fusi-
ble link on bearing bracket and secure
with cotter pin. Position other end of
link on fusible link release lever and
secure with cotter pin. Connect end of
fusible link release iever. Connectend
of the remote-control cable release
lever spring to cable release lever.

c¢. Discharge Valve Fusible Links.

Note. The key letters noted in parentheses

are in figure 297.

(1) Removal, Remove cotter pin (G) and
clevis pin (L) from clevis on fusible
link (K) and remove link from discharge
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(2)

Installation.

valve operating lever (F). Unscrew the
clip-and-thimble assembly (H) and re-
move fusible link (K) from wire cable

(J).

Install discharge valve
fusible link in reverse order of re-
moval.

d. Discharge Valves,

(1)

(2)

Removal, Disconnect discharge valve

wire cable (e below) from discharge

valves. Remove six safety nuts and
screws holding valve to compartment
discharge pipe (fig. 294). Remove six
safety nuts and screws holding valve
to tank compartment and remove valve
from compartment. Remove and dis-
card discharge-valve-to-pipe and dis-
charge-valve-to-tank gaskets from
valve.

Installation. Position a newdischarge-

valve-to-tank gasket on valve and in-
stall valve on tank compartment with
six hex-head screws and safety nuts.
Position anew discharge-valve-to-pipe
gasket on valve and connect discharge
pipe to valve with six hex-head screws
and safety nuts. Connect discharge
valve wire cable (e below) to valves
(fig. 294).

e. Discharge Valve Wire Cables.
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(1)

Removal. Loosen nut securing valve

cable bolt on discharge valve control
operating levers (fig. 293) and re-
move wire cable from discharge valve
controls. Loosen nut securing the valve
cable bolt on discharge valve operating
lever yoke and remove wire cable from
discharge valves (fig. 294). Remove
wire cables from truckframe and body.

(2) Installation. Install wire cablesintruck

body extending from discharge valve
controls in equipment compartment
down through truck frame to discharge
valves on bottom of rear compartment.

Note. On M49 trucks, intermediate dis-
charge valve wire cable must first pass

around discharge valve cable Teif rear
sheave on left-hand side of truck frame,
then around right rear sheave on right

side before connecting to discharge

valve. The front discharge valve wire
cable must first pass around left front
sheave, then around right front sheave

before connecting it to its discharge
valve (fig, 295), The M49C and M49CAT
trucks use tubes for the wire cables,
and cables pass directly from the rear
compartment, through the tubes, to the
discharge valve.

On the M49 trucks, install end of wire
cable in cable bolt on valve operating
lever yoke and secure to yoke by
tightening hex-nut onbolt. On M49C and
M49CA1 trucks, install end of wire
cable on end of discharge valve fusible
link (b above). Install other end of
cable in cabtle bolt on valve control
operating lever and secure to lever hy
tightening hex-nut on bolt. Cable must
be of such length that discharge valve
closes just before operating lever
reaches forward end of its travel.

{. Discharge Valve Packing.

Note. The key letters noted in parentheses
are in figure 297, except where otherwise

(1)

(@)

indicated.
Removal. Remove cotter pin (E) hold-

ing discharge wire cable operating
lever (F) on valve stem and remove
lever. Remove discharge valve packing
plug (D) from valve stem (M) and re-
move packing (C) from valve body (A).

Installation. Install new packing (C)
around valve stem (M) and seat it
firmly in valve body (A). Position pack-
ing plug (D) over stem (M) and screw
it into valve body (A) to secure packing
tightly around the stem. Install operat-
ing lever (F) on valve stem and secure
with cotter pin (E).

g. Discharge Valve Screen.

(1)

(2) Cleaning,

Removal. The tank compartment must

be empty prior to removal of valve.
Remove discharge valve (d above). Pull
the screen (B, fig. 297) up and off
valve body.

Clean with mineral spirits
paint thinner or dry-cleaning solvent.
Blow compressed air through screen
mesh, making sure mesh is clear of
all particles of dirt or other foreign
substances.
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Figuve 294, Discharge valve and cables

(3) Installation. Install screen over valve
body. Instail discharge valve (d abave).

267. Delivery-Line Gate Valves (Flg. 298)

a. Delivery-Line Gate Valve Stem Packing.

Note. The key letters noted in parentheses

(1) Removal. Remove handwheel nut (A)
securing handwheel (B) on valve stem
(F), and remove handwheel. Remove
stem packing nut (C) and stem pack-
ing gland (D) from valve bonnet (G).
Remove stem packing (E) from bonnet.

(2} ation. Install stem packing (E)

are in figure 298, except where otherwise

in valve bonnet (G), seating packing

indicated,
.”\
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- Figure 295, Discharge valve cable threading diagram
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Figure 296, Fuel tank body discharge valve contvol cables, compartment dvainpipes,
pump drive shajts, and pillow block with beaving assembly

gland (D) in bonnet and secure with
packing nut (C). Install and secure
nandwheel (B} on valve stem (F) with
handwheel nut (A).

b. Gravity Delivery-Line Gate Valve.

(1) Removal. Remove eight safsty nuts
and screws holding gate valve toflanges
on discharge manifold (fig. 299) and
gravity deliveryline, and remove valve.
Discard flange gaskets.

(2) Installation. Position new flange gas-
kets on flanges on manifeld and gravity
delivery line, and install delivery-line
gate valve between flanges. Secure
valve lo flanges with eight hex-head
screws and safety nuts.

¢, Pump Delivery-Line Gate Valve (Fig.
299).

(1) Removal, Remove eight safety nuts
and screws holding gate valve to pump
delivery line and pump delivery elbow
flanges. Discard flange gaskets.

350

(2) Installation. Position new flange gas-
kets on delivery line and pumpdelivery
elbow flanges. Install delivery-line gate
valves between flanges and secure to
flanges with eight hex-head screwsand
safety nuts.

268. Discharge Manifeld (Fig. 299)

a. Removal. RKemove gravity delivery-line
gate valve (par. 269b) from manifold. Re-
miove four safety nuts and screws holding
manifold to each of three compartment drain-
pipe flanges and to pump lower pipe and re-
move manifold and five gaskets. Discard gas-
kets.

b. Cleaning. Clean the interior of the mani-
fold of surface deposits and minor rust or
corrosion with mineral spirits paint thinner
and a stiff brush. If corresion or rustdeposits
are more than minor, replace the manifold.

c. Installation. Install manifold on pump
lower pipe and three compartment drainpipes,
using new gaskets. Secure each pipe with four
hex-head screws and safety nuts. Install
gravity delivery-line gate valve (par. 267b) to
manifold.
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Figure 297. Discharge valve - partially exploded view

269. Gasoline Dispenser Hose and Nozzles

a. Gasoline Digpenser Hose Gasket.

(1) Removal. Unscrew dispenser 1-1/2-
inch hose from ‘Y’ coupling. Remove
hose gasket from inside of female
coupling on end of hose.

(2) Installation. Install and seat hose gas-
ket in coupling on end of hose. Install
hose on ‘Y’ coupling and tighten
securely.

b. Gasoline Dispenser One-inch Hose.

(1) Removal. Remove dispenser nozzle
from end of hose. Remove hose from
‘°Y?? coupling.

(2) Installation. Install hose on ‘“Y’’cou-
pling. Install nozzle on hose.

c¢. Gravity Discharge Hose. Inspect the
gravity discharge hose for cuts, holes, brittle-
ness or other defects. Inspect metal ends for
damaged threads or other damage which will
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Figure 298, Gate valve - partially exploded
view
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prevent proper use. If defects are found, re-
place the complete hose; do not attempt re-
pairs,

d. Gasoline Dispenser Nozzle Tube Cap.

(1) Removal, Remcve tube cap from dis-
penser nozzle. Open end link of tube
cap chain and remove cap from chain.

(2) Installation. Install tube cap on end
link of tube cap chain and close link
to secure cap on chain. Install cap
over end of dispenser nozzle.

e. Gasoline Dispenser Nozzle.

(1) Removal. Unscrew dispenser nozzle
from gasoline dispenser hose, and re-
move nozzle.

(2) Installation. Install nozzle on male
hose coupling on end of one-inch dis-
penser hose, and tighten securely.

270. Pump Intake Pipes and Flexible Tube

a. Removal. Remove four safety nuts and
screws holding pump lower pipe to compart-
ment discharge manifold (fig. 299). Remove
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GASKETS

Figure 299. Gate valves and dischavge
manifold

four screws and lockwashers holding strainer
body flange on strainer body (fig. 301) and
remove pump upper and lower pipes (fig. 299)
and pump flexible tube from strainer body and
manifold. Remove two clamps holding flexible
tube on upper and lower pipes, and remove
flange from upper pipe. Discard gaskets.

b. Installation. Install flange on upper pipe.
Install flexible tube on upper and lower pipes
with two 2-3/4-inch hose clamps, but do not
tighten clamp screws. Use new gaskets. In-
stall strainer body flange on strainer body with
four hex-head screws and lockwashers screws
and lockwashers. Install lower pipe on mani-
fold with four hex-head screws and safety nuts.
Tighten screws on flexible tube clamps.

271. Delivery Pump Drive Shafts

a. Removal.

{1) Locsen hex-socket set bolt in safety
collar on front drive shaft assembly
(fig. 300). Slide collar forward as far
as possible and tighten set bolt. Loosen '
set bolt securing drive shaft assembly
on intermediate shaft. Pull rear endof
shaft assembly from intermediate shaft
and remove shaft assembly.

(2) Loosen set bolt securing rear drive-
shaft assembly on intermediate drive
shaft (fig. 300). Pull rear drive-shaft
assembly backward from intermediate



drive shaft and then forward out of
sleeve yoke, with plug assembly. Re-
move yoke assembly from pump com-
partment.
(3) Remove two hexagon self-locking nuts
and hex-head bolts attaching each pil-
low block, withbearing, assembly (figs.
206 and 300) to body crossmembers
and remove intermediate drive shaft
and two pillow block assemblies as a
unit. Remove two pillow block mount-
ing spacers from pillow block assem-
blies.

b. Installation.

(1) Position intermediate drive shaft (fig.
300), two pillow block with bearing as-
semblies (figs. 296 and 300), and two
pillow block mounting spacers to body
crossmembers. Secure each pillow
block assembly with two hex-head bolts
and hexagon self-locking nuts.

(2) Remove sleeve yoke with plug assem-

bly from rear drive-shaft assembly
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(fig. 300). Insert splined (rear) end of
rear drive-shaft assembly in hole in
pump compartment bulkhead. Aline
keyway in front end of drive-shaft
assembly with keyinintermediate shaft
and slide rear drive-shaft assembly
onto intermediate drive shaft. Secure
shafts together by tightening set bolt
in rear drive-shaft assembly. Working
in pump compartment, install sleeve
yoke assembly on splined end of rear
drive-shaft assembly.

Aline keyway in rear end of front
drive-shaft assembly with key ininter-
mediate shaft and slide front drive-shait
assembly onto intermediate drive shaft
(fig. 300). Secure shafts togetherby
tightening set bolt in front of drive-
shaft assembly. Swing front end of front
drive-shaft assembly against body and
secure in position with wire.

Lubricate pump drive-shaft assem-
blies and pillow block assemblies in
accordance with lubrication order LO
9-2320-209-12,
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Figure 300. Fuel tank body drainpipes, pump dvive shafls and pillow block assemblies
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272. Dellvery Pump

a. Delivery Pump Strainer Body Cover Gas-
ket.

(1)

Removal. Remove four screws and

lockwashers securing strainer body
cover to strainer body (fig. 301) and
remove cover and gasket. Remove
gasket from cover. Clean gasket par-
ticles from cover and strainer body.
Discard gasket.

(2) Installation. Position new gasket on

strainer body and place body cover over
gasket on body. Secure cover to body
with four hex-head screws and ex-
ternal-teeth lockwashers.

b. Delivery Pump Strainer.

(1)

(2)

(3)

Removal. Remove strainer body cover
(a above). Pull strainer from strainer
body.

Cleaning. Clean strainer thoroughly
with dry-cleaning solvent or mineral
spirits paint thinner. Make sure
strainer mesh is free of particles.
Dry with compressed air.

Installation. Position strainer in
strainer body and install strainer body
cover (a above).

¢. Delivery Pump.
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(1)

(2)

Removal. Disconnect delivery pump
rear drive shaft from pump rotor shaft
on delivery pump by loosening setscrew
in drive-shaft yoke and removing yoke
from rotor shaft. Remove four screws
and lockwashers holding delivery pump
strainer body flange to strainer body
and free flange from body. Remove
four screws holding delivery line to
outlet flange on underside of pump (on
M49) or on right-hand side of pump
(on M49C and M49CA1l), and free flange
from pump. Remove four safety nuts
and screws holding delivery pump 'to
mounting angles, and remove pump.
Remove woodruff key, strainer body
flange gasket, and outlet flange gasket
from the pump. Discard flange gaskets.

Installation. Install new delivery pump
outlet flange gasket on pump delivery
line. Install strainer body flange and
new outlet flange gaskets and woodruff
key on pump. Position pump on the
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Figure 301, Delivery pump

mounting angles, making sure the wood-
ruff key in pump rotor shaft enters
keyway in drive-shaft yoke on pump
rear drive shaft. Tighten the setscrew
in drive-shaft yoke to secure drive
shaft to rotor shaft. Secure pump to
mounting angles with four hex-head
screws and safety nuts. Secure outlet
flange tc pump with four hex-head
screws. Secure strainer body flange
to strainer body with four hex-head
screws and external-teeth washers.

273. Manhole and Flller Covers

a. Removal (Manhole Covers on Early Pro-
duction M49 Trucks). Open filler cover. Reach
in through filler cpening and loosen six wing-
nuts holding manhole cover holddown clamps in
position on body. Turn clamps to side, and
remove manhole and filler covers as a unit
(fig. 302).

b. Cleaning. Clean the mating surfaces of
the manhole cover and tank opening, removing
all old gasket material.



c. Installation. Position manhole and filler
covers as a unit over manhole in gasoline
tank body. Use a new gasket, making sure it
is in correct position to make an air- and
gasoline - tight seal. Position each manhole
cover holddown clamp so that clamp hook will
engage flange on tank. Tighten clamp wingnuts
evenly until cover is tight on tank body.

FILLER COVER el

FILLER COVER

Figuve 302. M49 manholde and fillev
covers - eavly-produciion models

d. Removal (Manhole Covers on Later Pro-
duction M49, M49C and M49CA1 Trucks).

(1) Remove nut and bolt on compression
ring securing manhole cover to tank
body (fig. 303).

(2) Remove compressionring and lift man-
hole cover from body. Discard gasket.

e. Installation.

(1) Clean mating surfaces of manhole cover
and tank opening. Remove all old gas-
ket material.

(2) Position a new gasket on tank open-
ing. Lower cover on tank opening,

Section XLIV.
75. Description, Operation and Data
a. Description.

(1) M60 and M108. The crane trucks are
equipped with a hydraulic crane mounted
on the body platform, and powered from
the truck engine through the transfer
power takeoff. The crane consists of a
hydraulic pump, relief, swivel, and

T™M 9-2320-209-20

COMPRESSION

Figure 303, M49, M49C and M49CAl
manhole and filley covers - latev-
production models
making certain all surfaces are alined
properly.

(3) Position compression ring to clamp
both cover and tank edges, and tighten
nut and bolt.

f. Filler Cover Gasket Replacement.

(1) Removal. Remove filler cover gasket
from filler cover. Clean cover of all
particles of old gasket.

(2) Installation. Position a new gasket on
cover, making sure gasket seats evenly
under cover lip. Tighten cover to seat
gasket.

274. Power-takecff Controls and Linkage
For removal and installation of the power-

takeoff controls andlinkage, refer toparagraph
163.

CRANE BODY AND AUXILIARY EQUIPMENT (M6&60 and M108)

check valves; toolbox with oil reservoir
control valve assembly; boom crowd
and lift hydrauiic cylinders; cable-hoist
drum and cable, cable-hoistdrive worm
and drive-gear set, and cable hoist-
hydraulic motor; hydraulic-swing mo-
tor; three floodlights and floodlight con-
trol switch; solenoid brake lock and
brake-lock switch; and hydraulic oil
lines, hose, and fittings necessary to
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(2)

3)

(4)

conduct flow of hydraulic oil through
the hydraulic system. The M60, inaddi-
tion, is equipped with a rear winch and
a power-divider assembly whichdrives
the winch and/or the hydrauliec pump.

Qil reservoir with toolbox. The oil
reservoir with toolbox (fig. 312) con-
sists of heavy gage sheet metal formed
and welded together. The center part
of the assembly is a 50-gallon oil
storage reservoir, and each end con-
tains a covered toolbox.

Shutoff cock. The shutoff cock is at-
tached to the underside of the oil
reservoir, between the oil reservoir
outlet port and the hydraulic motor
inlet port.

Hydraulic pump. The hydraulic pump
(fig. 304) on the M108 is connected to
the transfer power-takeoff drive shaft.
On the M60 the hydraulic pump is con-
nected to one of the output shafts of
the power-divider. The hydraulic pump
is a balanced vane type having a con-
stant rate of delivery per revolution.
The slotted rotor is driven by a splined
shaft and, a vane in each slot slides
radially asthe rotor revolves. Centrif-
ugal force and fluid pressure cause
the vanes tofollow the inside cam con-
tour of the hardened and ground spacer
which is so shaped that two opposing
pump chambers are formed betweenthe
body and pressure plate. Inlet flow is

HYDRAULIC CRANE RELIEF | RESERVOIR |
VALVE MAME PLATE ——

ORD E21729

1-IN TEE OIL RESERVOIR
CUT-OFF COCK |
1

Figuve 304. Relief valve, hydvaulic pump and
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oil vesevvoiv shutoff cock

received through a port connection in
the body, passes around the rotor by
vane action through ports in the pres-
sure plate, and out the port connection
of the cover. The hydraulic pump is
driven at a constant rate of 1700 rpm
controlled by the engine auxiliary gov-
ernor,

(5) Relief valve. The relief valve (fig. 304)
is located on the underside of the oil
reservoir, attached to the outlet port
of the hydraulic pump. The relief
valve is set at 1200 psi for the pro-
tection of the hydraulic working parts
and at any time the pressure in the
system reaches or exceeds 1200 psi,
the relief valve reroutes the oil and
returns it to the oil reservoir.

(6) Swivel valve. The swivel valve (fig.
305) is mounted on the top of the pivot
post and provides a means of trans-
mitting the hydraulic oil to the crane-
operating units. This valve permits
free rotation of the wretker crane
assembly. The swivel valve consists
of an inner hub and oil seal body which
are held together by a swivel valve
guide and sealed at the top by a plate
and gasket.

VALVE BANK e 1 =0
INLET LINE . CONTROL VALVE TO
- SWIVEL VALVE LOWER LIME

HOIST MOTOR
DRAIM L(ME

CONTROL VALVE

DRAIN LINE CONTROL VALVE TO

R1SWIVEL VALVE UPPER
LINE

Figure 305. Swivel valve, hoses, and
Sfloodlights



(7)

(8)

(9)

(10)

(11)

(12)

Control valve assembly. The control
valve assembly is Iocated in the crane
operator’s compartment. This assem-
bly consists of four separate control
valves bolted together to form a single
unit. Each valve controls one of the four
functions of the wrecker crane, which
are lifting or lowering the boom, wind-
ing or unwinding the hoist drum, ex-
tending or retracting the bhoom, and
swinging the boom to the lefit or right.
Each valve is spring-loaded and will
return to neutral position when the
operator releases the control lever.

Shipper and boom assembly. The ship-
per and boom assembly (fig. 325) con-
sists of a shipper, boom, and boom
crowd cylinder. The shipper is mounted
to the shipper support and is elevated
or lowered by the boom lift cylinder.
The boom is located within the shipper
and can be extended or retracted as
operation requires. The bocm crowd
cylinder is approximately 8 feet in
length and is used to extend or retract
the boom.

Boom lift cylinder. The boom lift
cylinder assembly (fig. 315) used to
lower and raise the shipper and boom
assembly, is of heavy steel construc-
tion. Ports for hydraulic lines are
located, one at the base of the cylinder,
and one at the cylinder head for opera-
ticn of the boom lift cylinder.

Swing motor. The swing motor (fig.
315; is a piston and cylinder type. Each
swing motor cylinder consists of a body,
piston, and a control valve spool. The
valve chamber is integral with the
cylinder body. Each swing motor cyl-
inder body is mounted to the base plate
by a cylinder-mounting pivot pin. The
piston rods are interlocked and are
instailed on the drive pinion crank
when the swing motor is mounted on
the base plate.

Iiydraulic motor. The hydraulic motor
{fig. 314) is mounted directly to the
gearcase of the hoist drum and may be
operated in either direction without
damage.

Hoist drum and worm and drive gear-
set. The hoist drum and worm and
drive gearset (fig. 314) is mounted on

(13)

(14)

TM 9-2320-209-20
the rear of the shipper assembly and
is powered by the hydraulic motor.
The hydraulic motor rotates the worm
and drive gearset, which, in turn, ro-
tates the hoist drum to lower or raise
the hoist-drum cable,

Pivot post and base plate assembly.

The pivot post and base plate assembly
(fig. 315) are two sgeparate units as-
sembled together to support and pro-
vide axis for rotation of the wrecker
crane. The pivot post rotates on two
tapered roller bearings and is powered
by the swing motor.

Check valve assemblies. One check
valve is located in the return line of
the boom lift cylinder (fig. 315) and
the other in the return line of the hy-
draulic motor (fig.315). The valves re-
strict the flow of ¢il in the return line
and thereby control dropping speed of
the load.

(15) Hydraulic lines. Both flexible and rigid

(16)

line assemblies are used for connecting
the components of the hydraulic system.
The rigid line assemblies are made of
steel tubing. Most of the flexible line
assemblies are high pressure restric-
tion type that restrict the flow of hy-
draulic oil in one direction only to pre-
vent excessive dropping speed of heavy
loads on the end of the bcom hoist line
assembly.

Rear-mounted winch (M60 only). The

rear winch (fig, 326) is mounted on the
wrecker body at the rear of the crane.
The rear winch is equipped with a
cable level wind, cable tensioner and
automatic brake. The automatic brake,
which is attached to the rear end of
the drive (worm gear) shaft, sustains
the winch load whenever the delivery
of power to the drive shaft is inter-
rupted, as by shifting the winch shift
lever to neutral. When winding cable,
tension of the cable, controlled by the
cable tensioner, causes the guide roller
of the level wind to travel from side
to side on the track. This causes the
cable to be wound on the drum in tight,
even coils and layers, preventing loose
layers or crossed coils.
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(17) Wrecker power train (M60).

(a) Power takeoff. The power takeoff for

the MB0C wrecker truck is mounted
directly to the rear of the trausfer
input shaft and supplies power tc the
power-divider. It is constant drive
type and incorporates its own lubri-
cating system.

(b) Power-divider and drive sprocket

assembly (M6B0). The power-divider
(tig. 319) is connected by a drive
shaft to the transfer power takeoff.
The hydraulic pump is bolteddirectly
to the power-divider frame and is
coupled to one output shaft of the
power-divider, The other output shaft
(fig. 323) is connected to a reardrive
shaft, which extends from the power-
divider to the bearing assembly bolted
to the rear of the wrecker body. A
drive sprocket secured to the rear
end of the bearing assembly shaft is
cennected by a drive chain to the
driven sprocket secured to the front
end of the winch drive shaft. The
driven sprocketis secured tothe drive
shaft by a shear pin which prevents
damage to the winch resulting from
overloading.

(¢) Pillow block. The piilow block is se-

(18)

(19)
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cured to the base plate and consists
of a sealed bearing and housing. It
provides a support for the rear-
mounted winch drive shaft.

Operator’s cab. The sheet steel oper-

ator’s cab, bolted to the right side of
the shipper support, contains seat and
backrest cushion assemblies for the
crane operator. The control valve as-
sembly is installed on a shelf in front
of the operator.

Floodlight assemblies. Two cab flood-

light assemblies (fig. 305) mounted on
cab floodlight mountings, and one crane
floodlight assembly, mounted on a
bracket on the shipper support are
provided for night operation. All three
floodlight assemblies are identical.
Lamp units are sealed-beam type con-
trolied by switches on each light. All
lights are connected to a master switch
on the instrument panel of the truck
cab.

(20)

Solenoid brake lock, A solenoid brake

lock, in the hydraulic brake line near
the air-hydraulic cylinder, is con-
trolled by the brake-lock switch (fig.
306) on the instrument panel.

Wrecker body and outriggers. A large
safety tread platform surrounding the
revolving structure is identified as the
wrecker body. Grips and steps are lo-
cated at each end of the body. Tool and
stowage boxes are built into the rear of
the wrecker body on each side. There
are four outriggers, one ateachcorner
of the wrecker body. They are the
screw-jack type and provide sufficient
leverage to effectively counterbalance
the loads. The outrigger assembly
frame construction takes all the down
load, thus eliminating twisting strains
on the truck chassis.

b. Operation.

Note. The key letters noted in parentheses
are in figure 311,

(1)

(2)

(3)

General. The hydraulic system con-
sists of various rigid and flexible line
assemnblies, valves, cocks, hoses,
junction block, and drain lines through
which the hydraulic oil passes during
crane operation. During normal operat-
ing conditions with truck engine run-
ning, transfer power takeoff engaged,
and hydraulic pump assembly rotating
the system flow is as follows:

Pressurizing the hydraulic system.
The hydraulic pump draws the hydraulic
oil from the oil reservoir through the
shutoff cock to the hydraulic pump,
which maintains 1200-psi pressure in
the hydraulic system, regulated by the
relief valve. (If the pressure exceeds
1200 psi, the relief valve will reduce
the excessive pressure by returning
a portion of the oil to the reservoir.)
Oil is forced from the hydraulic pump
outlet port through line (A) into the
bottom of the swivel valve and out port
No. 4 of the swivel valve through line
(B) to the control valve assembly inlet

port.

Control valve assembly in neutral posi-
tion. With the control valve assembly
in neutral positior, the hydraulic oil
flows through the control valve assem-




bly, and through line (C) into portNo. 1
of the swivel valve, out the bottom of
the swivel valve and through line (D)
to the reservoir. Excess oil drains
through line (E) into the drain port of
the swivel valve, out the bottom of the
swivel wvalve, and returns to the
reservoir through line (F).

(4) Raising or lowering the boom.

(a) Raising the boom. To rajse the boom,

the operator moves the lever to the
UP position. Hydraulic oil flows from
the control valve assembly through
line (G), through the check valve (un-
restricted) to the base of the boom
lift cylinder, extending the piston. The
hydraulic oil returns from the head of
the boom lift cylinder through line
(H) to the control valve assembly.

(b) Lowering the boom. To lower the

boom, the operator moves the lever
to the DOWN position. Hydraulic oil
now flows from the control valve as-
sembly through line (H) to the head
of the boom lift cylinder, retracting
the piston. The hydraulic oil returns
from the base of the boom lift cylinder
through the check valve, which re-
stricts the oil flow to prevent the boom
from lowering too rapidly and causing
damage. From the check valve, hy-
draulic o0il returns to the control
valve assembly through line (G).

\5) Extending or cetracting the boom.

(a) Extending the boom. To extend the
boom, the operator moves the lever
to EXTEND position. Hydraulic oil
flows from the control valve assem-
bly through line (I} to the boom crowd
cylinder, extending the cylinder. The
hydraulic oil returns from the boom
crowd cylinder through line (J) to the
control valve assembly.

(b) Retracting the boom. To retract the

boom, the operator moves the lever
to RETRACT position. The hydraulic
oil now flows inthe reverse direction,
flowing from the control valve assem-~
bly through line (J) to the boom crowd
cylinder, retracting the cylinder and
returning through line (I) to the con-
trol valve assembly.
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(6) Swinging the boom.

(a) Swinging the boom to the right. To

swing the boom to the right, the
operator moves the lever to RIGHT
position. Hydraulic oil flows fromthe
control valve through line (K) to port
No. 2 of the swivel valve, out the
bottom of the swivel valve through
line (L) to port No. 1 of the junction
block. From the junction block the
oil is distributed through lines (M)
and (N) to the two cylinders of the
swing motor, rotating the motor.
Hydraulic oil returns from the two
cylinders of the swing motor through
lines (O) and (P) to the junction
block, out through port No. 2 of the
junction block, through line (Q) to the
bottom of the swivel valve and out
port No. 3 of the swivel valve, through
line (R) to the control valve assem-
bly.

(b) Swinging the boom to the left. To

swing the boom to the left, the opera-
tor moves the leverto LEFT position.
Hydraulic oil now flows in the re-
verse direction, flowing from the
control valve assembly through line
(R), port No. 3 of the swivel valve,
line (Q), port No. 2 of the junction
block and lines (O) and (P) to the
swing motor cylinders, rotating the
motor. The hydraulic oil returns
from the swing motor cylinders
through lines (M) and (N), port No. 1
of the junction block, line (L), port
No. 2 of the swivel valve, and line
(L) to the control valve assembly,

(7) Hoisting and lowering the boom line.

(a) Lowering the boom line. Tolower the

boom line, the operator moves the
lever tothe DOWN position. Hydraulic
oil flows from the control valve as-
sembly throughline (S) to the hydraulic
motor, rotating the motor. Hydraulic
oil returns from the hydraulic motor
through the check valve, which re-
stricts the oil flow to prevent the line
from lowering too rapidly and causing
damage. From the check valve, the
hydraulic oil flows through line (T)
to the control valve assembly. Excess
oil accumulating inside the hydraulic
motor is drained through line (U)into
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the tee fitting in the drain port of the
swivel valve and out the bottom of the
swivel valve through line (F) to the
oil reservoir.

(b) Hoisting the boom line. To hoist the
boom line, the operator moves the
lever to the UP position. Hydraulic
oil flows from the control valve as-
sembly through line (T) and through
the check valve (oil flow is not re-
stricted in this direction) to the hy-
draulic motor, rotating the motor.
Hydraulic oil returns from the hy-
draulic motor through line (S) to the
control valve assembly. Excess oil
accumulation is drained through line
(U), the drain port of the swivel valve,
and through line (F) to the oil reser-
voir.

¢. Data.

Swivel valve:
MakBiis o 6w aaio w . . . Austin-Western Co.

Model . ..... i aes e awe o CAWRSHCUZ42
Toolbox with oil reservoir:

Make ............Austin-Western Co.

Modbl . oo wnlinsie s AWR-HCF1374H
Relief valve:

Make: .suwe e .+« . . Austin-Western Co.

WIOAR . i o s o s o AWR-HCF1535
Check valve:

NIARRS! sniiorw awn greviels Austin-Western Co.

115 (o "t T T Qi T AWR-HCU241
Hydraulic pump:

DAEIOE. (o 7 s ez e e e i Vickers, Inc.

MOdeLir: - & s wpud s il e . . MJ-3C4529A
Hydraulic swing motor:

NIBIRT % wcon®, B minrll o Austin-Western Co.

Madel . <o s 5w aad @ AWR-HCU224F
Boom lift hydraulic cylinder:

Make: & 55 eween s Augtin-Western Co.

Model................AWR-HCU349
Boom crowd hydraulic eylinder:

MAXE: . coae ov e el g Austin-Western Co.

1 (a7 I P . AWR-HCU350
Control valve bank:

Makl . .uivs amwm e e Austin-Western Co.

MOE) . T e e i e 9 S AWR-HCU310C
Cable hoist hydraulic motor:

MBER: oo fs o090 Wn-o 0o aat e Vickers, Inc.

Model........ VKR-M2540-150-6FC-11
Floodlight:

Make ..... R e Guide lamp

MOURL o o oro o 50 50 e e eed wea s » s OEOOTE
Rear winch (M60 only):

Make' . .ww <sn Tulsa Div. of Vickers, Inc.

.5 (a7 17 e O [ - 120-HA 62125
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Power-divider (M60 only):
Make. . o yoiw w Tulsa Div. of Vickers, Inc.
7ot e ¢ @ wee 5 HASB2126

276. Auxiliary Governor

Refer to paragraph 222 for adjustment of
governor speed, and replacement of flexible
shaft and core.

277. Floodlight Control Switch

a. Removal. Disconnect two cables from
floodlight control switch (fig. 306). Remove
screw holding switch handle on switch, and
remove handle, Remove nut and lockwasher
holding switch instruction plate and switch to
instrument panel, and remove switch and
plate.

b. Iastallation. Install switch on instrument
panel with positioning lug protruding through
lug hole in panel. Position switch instruction
plate on outside of panel over switch, and
secure switch and plate to panel with a lock-
washer and hex-nut provided with switch.
Connect two cables to floodlight control switch
(fig. 306).

278. Brake-lock Switch

a. Removal. Disconnect two cables from
brake-lock switch (fig. 306). Remove two
screws holding eleetric brake-lock instruc-
tion plate and brake-lock switch to instrument
panel, and remove plate and switch.

b. Installation. Install brake-lock switch
with switch button protruding through hole in
instrument panel and with mounting screw
holes alined with screw holes in panel. Posi-
tion instruction plate on ifront of panel and
secure plate and switch to panel with two
cross-recess panhead screws. Connect two
cables to brake-lock switch (fig. 306).

279. Cab and Crane FloodlIghts
a. Floodlight Lamp Unit.

(1) Removal. Loosen three screws hold-
ing door on floodlight body and separate
door and lamp unit from body. Pull
door and lamp unit out from body until
rear of Iamp unitis accessible. Loosen
two screws holding cables to lamp unit
contact terminals, and remove lamp
unit and door from floodlight body (figs.
307 and 308).
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REMOVE SCREWS (3]
CONNECTORS (21

NG |
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Figure 308. Crane floodlight - disassembled

Showing lamp and toggle switch

b. Floodlight Toggle Switch (Fig. 308).

Figure 306. Floodlight and brake-lock
switches
(1)
Note. Be sure not to lose the four
lamp-unit retaining springs when re-
moving the lamp unit from the flood-
light door.

Remove four retaining springs holding
lamp unit in door, and remove lamp (2)
unit.

(2) Installation. Position lamp unit in
floodlight door, and install four re-
taining springs on four locating lugs on
edge of lamp unit. Press down on ends
in rim of door. Connect cables to
lamp-unit contacts and secure door to

Removal. Remove floodlight lamp unit
(a(1) above). Separate cable female and
male connector shells at light switch.
Remove two screws holding switch
contact bracket on body, and remove
bracket and switch.

Installation. Install floodlight switch

in positionunder floodlight switch hous-
ing and position switch contact bracket
over switch, Secure bracket and switch
to floodlight body with two roundhead
screws. Connect cable connector shells
at switch. Installlampunit (a(2) above).

c¢. Floodlight (Fig. 307).

body withthree screws attached todoor.

> (1) Removal. Disconnect cables (fig. 307)

[ INUT (2) 7'
FIBER WASHER (2 04--'"
CONNECTOR

E | SWIVEL-VALVE-TO~ (2)
FLOODLIGHT CABLE

at floodlight. Remove two nuts and
fiber washers holding light in flood-
light mounting bracket and remove
light.

Installation. Install light on mounting

bracket with two fiber washers and
nuts, Tighten nuts until washer friction
prevents light from being turned freely,
yet permits turning of floodlight by
hand. Connect cables (fig. 307) atlight.

d. Floodlight Harness. Refer to paragraph

120 for repair procedure for wiring har-

Figure 307. Crane floodlight - instaHed nesses.
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280. Unlversal Joint, Drive Shaft and

Power-takeoff Control

a. Universal Joint,

362

(1)

(2)

General. Universal joints shouldbe re-
paired whenever excessive wear is in-
dicated by looseness in bearings be-
tween journal and yoke. Repair kits
are available for maintenance of uni-
versal joints.

Removal (fig. 309). Bend down lugs on
locking plates, and remove two screws
and locking plate from each side of end
and sleeve yokes. Remove journal with
bearings from end and sleeve yokes.
Remove gasket inner and outer re-
tainers and journal gasket from bear-
ings. Discard gasket.

(3) Cleaning, Clean all parts thoroughly

(4)

with dry-cleaning solvent or mineral
spirits paint thinner. Blow dry with
compressed air. Inspect parts for
nicks, burs, or excessive wear. Re-
place with new parts where necessary.

Installation. Install gasket inner and

outer retainers and new journal gas-
kets on journal. Work automotive and
artillery grease (GAA) into bearings

SCREW

ok ¢

LOCKING PLATE

SLEEVE YOKE

until bearing needles are well lubri-
cated, Install journal bearings on the
journal. Install journal with bearings
on yokes, using two hex-head screws
and locking plate for each bearing.
Bend up lugs of locking plates against
sides of the screw heads. If joint ap-
pears to bind, tap bearings lightly to
relieve pressure of bearings on the
ends of the journal.

b. Drive Shaft (Fig. 310).

Note. The hydraulic pump drive shaft must
be partially disassembled at front universal

joint during removal.

(1) Removal. Loosen setscrews securing

drive-shaft end yokes on output and
input shafts, and remove drive shaft.

(2) Installation. Install drive shaft by in-

serting end yokes over keys in output
and input shafts. Tighten end yoke set
screws.

c. Power-takeoff Control Linkages. Refer

JOURNAL GASKET |

GASKET / {f
OUTER RETAINERK il
GASKET /

ININER RETAINER

to paragraph 158 for removal and installation
of power-takeoff control and linkages.

END YOKE

S

JOURNAL BEARING

ORD E21744

Figure 309. Lock plate-iype universal joint - exploded view
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Figure 310.

281. Hoist Cable

Caution: Always wear leather gloves when
handling cable to prevent damage to hands by

T™ 9-2320-209-20

END YOKE
SET SCREW(D

GASKET
i & J-'"l."r—-'::\’
SEVA T

- fros & é‘ '3
\ R 00~

JED EZ 743

Hydvaulic pump drvive shaft, M108 - exploded view

b. Hemoval,

Caution: Before removal, all lines must
have an identification tag tied to the line fo

frayed or broken strands.

cable off cab].e hoist drum until last turn is
off drum. Remove cable wedge holding end of
cable in drum, and remove cable from crane.

b. Installation. Install end of cable around
hoom sheave and beneath upper roller. Insert
end of cable in cable anchor hole, and secure
in hole by driving cable wedge into place.
Operate crane to take up cable, being sure

cable spools evenly on hoist drum.

282. Hydraulic Cii Lines, Hose, and Fittings

a. General. The hydraulic system uses rigid
lines, rubber hose, and flexible lines to carry
hydraulic oil to the major componrents of the
hydraulic crane. Pipe adapters, bushings,
couplings, nipples, and tees are used to make
connections between the components and lines.
Brackets, clamps, clips, grommets, molding,
spacers, straps, and supports are used to
mount, support, and protect the lines. Lines
must be free from twists, kinks, and dents
that might cause interference with free flow
of oil. Cut or frayed lines must be replaced
to prevent bursting under pressure.

facilitate correct installation. The tag should

precisely locate correct connections. This is
essential since certain lines are not high

pressure lines and cannot withstand the high

fluid pressure created by hydraulic pump.

Close the shutoff cock on the ¢il reservoir
(par. 284a) and drain oil from lines into a
suitahle. container.

Note. Do not return the drained cil to the
hydraulic system. Replenish lost oil withclean

new oil.

All lines, hose, and fittings are removed
similarly. First discomnect the line at the
swivel connection, then at the other end.
Remove lines, hose supporting clips, brackets,
clamps, and other supporting or protecting
devices. Do not misplace or lose these de-
vices, since all must be installed in their
original positions. Remove adapters, bush-
ings, couplings, nipples, and tees.

c. Installation.
Note. Use the hydraulic flowdiagram, figure

311, as a guide for correct routing of lines
and fittings.
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Replacement of lines, hose, and [ittings is
done similarly. Replacement lines of ¢orrect
length and necessary bends, with connection
fittings, are available for requisition. lnstall
hydraulic line ball sleeve compression tube
fitting nuts properly.

Cautlon: In installing flareless compression

fitting-type lines previously removed, fube
fitting nufs must be pulled up fingertight,

then given only one-eighth turn more with
wrench. This is extremely important, Further
{ighteming will disfort ball slseve and tube.
For installaticn of lines with new sleeves or
tubes, never tighten nut over two turns after
sleeve has shouldered in body of fitting., In-
stall adapters, bushings, couplings, nipples,
anc¢ tees. Install hose and secure with hose
clamps. Install corrvect lines, making solid
connections before connecting swivel con-
nections, Do not bend, kink, or damage lines
during installation. Do nof Teave lines twisted

HGHST
DRUM

HYDRAULIC

after installation. Secure lines with clarmps,
clips, and other devices asinoriginal installa-
tion. Secure lines properly against chafing,
cuiting, or vibration as originally insialled.

Fill oil reservoir (par. 284). Cpen shutoff
cock. Operate all functions of crane severzl
times tc purge air from hydraulic system.

283. Hydraulic Pump

a. General. Refer to paragraph 282 for re-
moval and instailation procedure for lineg and
fittings.

b. Removal. Turn oil reservoir shutoff cock
{fig. 304) to OFF position. Remove hydraulic
pump drive shaft (par. 280b) and relief valve
(par. 285) from pump. Loosen hose clamps.
Disconnect and remove pump inlet hose from
fittings connecting shutoff cock and pump. Re-
move six gcrews holding pump inlet hose from

BOOM CROWD CYLIMDER

- ff — =

CHECK
VALVE

BCOM LIFT
CYLINDER

SWING MOTOR\\

ey
/'\
M 2
<@
OIL RESERVOIR 4
SHUT-OFF
COrk

/™

ICONTROL
IVALVE
tASSEMBLY

S —

—

HYDRAULIC PUMP |

RELIEF VALVE

JUNCTFC‘)N BLOCK

= = ==

ORD EZ2i745

Figure 311. Crane hydveulic system piping diagram
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fittings connecting shutoff cock and pump.
Remove six screws holding pump to pump-
mounting bracket on reservoir, and remove
pump. Remove pipe fittings from pump.

c. Installation. Install nipple and street
elbow in pump ports and nipple in elbow, and
install pump on pump-mounting bracket with
six hex-head screws. Install and connect pump
inlet hose to nipples on pipe elbow and shut-
off cock. Tighten hose clamps. Install relief
valve (par. 285) on pump. Connect pump drive
shaft to pump (par. 280b). Turn on shutoff
cock, Check reservoir oil level (par. 284)
and add new oil as required.

284. Hydraulic Reservoir (Fig. 312}

a. Maintenance. Remove drain plug (fig.
304) from drain hole onunderside of reservoir,
and drain oil from reservoir,

Caution: Be sure to use clean containers
and keep oil free of dirt. Do not return drained
oil to hydraulic system if contamination is
suspected,

Remove reservoir breather cap from oil
reservoir cover. Remove six screws holding
reservoir cover on reservoir, and remove
cover with screen and gasket. Clean drain
plug, breather cap, and screen with dry-
cleaning solvent or mineral spirits paint thin-
ner, and dry with compressed air. Flush
reservoir thoroughly with cleanm hydraulic oil.
Position cover gasket on opening in reser-
voir and install screen with cover on reser-
voir with six hex-head screws. Install drain
plug in drain hole. Fill reservoir according
to lubrication order LO 9-2320-209-12 and
install breather cap on reservoir cover. Oper-
ate all functions of crane several times to fill
lines and components and purge air from hy-
draulic system. Recheck reservoir level and
add oil, as necessary, to bring level up to top
of mark on oil level gage.

9. Removal.

Note. The oil reservoir is a welded part of

the toolbox and is removed and installed with

the toolbox.

Drain the reservoir (a above) and remove
hydraulic pump-drive shaft (par. 280b), relief
valve (par. 285), and hydraulic pump (par. 283).
Disconnect swivel valve drain line (F, fig. 311)
from fitting on bottom of the reservoir, and

TM 9-2320-209-20

remove the fitting from reservoir. Remove the
shutoff cock (fig. 304) with two attached nip-
ples from reservoir. Remove four safety nuts,
lockwashers, and screws (fig. 313) holding tool -
box with oil reservoir to chassis and, with
suitable hoist, remove toolbox with 0il reser-
voir.

c. Installation. Install toolbox with oil reser-
voir on chassis with four hex-head screws,
lockwashers, and safety nuts. Install nipple,

HANDLING
EGUIPMENT

Figuve 312, Hydvaulic oil vesevvoiv and
equipment box

MOUNTING MACKETS

SPAGER
(2 RECY D)

.

o\ HYDRAULIC RESCRVOIR

CAP SCREW | AND EQUIPMENT BOX
e“m'““ '~ ] SIDE RAIL

| 2 & SAFETY NUT |
S ORD E21740

(4 REQ'D) W
Figure 313, Hydraulic oil veservoly mounting
bolts
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oil reservoir cutoff cock (fig. 304), and nip-
ple on reservoir. Install pipe fitting onreser-
voir, and connect swivel valve drain line (F,
fig. 211) to fitting. Install hydraulic pump
(par. 283), relief valve (par. 285), and hydraulic
pump drive shaft (par, 280b) onreservoir. Fill
reservoir in accordance with LO 9-2320-209-
12, and aabove.

285. Relief Valve

a. General, Refer to paragraph 282 for in-
formation on removal and installation of lines,
hose, and fittings.

b. Removal. Either drain reservoir or se-
curely clamp reservoir return lines at con-
nections near relief valve. Tie identification
tags on both lines. Remove relief valve from
pipe nipple on pump (fig. 304). Remove pipe
fittings from valve.

c¢. Installation, Install relief valve on pipe
nipple extending from pump. Connect reser-
voir inlet hose. Connect oil return line to
pipe adapter on tee. Connect oil supply line
to pipe adapter on valve. Check oil reservoir
level (par. 284a).

d. Adjustment. Remove pipe plug (fig. 314)
in elbow at cable hoist motor, and install

pressure gage capable of reading 1500 psi.
Start hydraulic pump. Lower cable hoist line
hook sufficiently to prevent fouling of line.
Retract boom completely. Hold boom crowd
control-valve hand lever in RETRACT posi-
tion to open relief valve under excess pres-
sure and, at the same time, hold cable-hoist
motor control-valve hand lever in UP posi-
tion. Read relief valve opening pressure on
pressure gage. If necessary to adjust relief
valve, remove cap nut on end of relief valve,
remove capnut on end of relief valve (fig.
304). Loosen jamnut on relief valve adjusting
screw and turn screw to the right, whenfacing
screw head, to raise relief valve opening
pressure, or to the left to lower pressure.
Adjust valve until gage reads 1200psi. Tighten
jamnut on adjusting screw without disturbing
screw position, Install capnut. Stop hydraulic
pump. Remove pressure gage, and install pipe
plug in elbow.

286. Check-valves
a. General. Refer to paragraph 282 for in-

formation on removal and installation of lines
and fittings.
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b. Cable-hoist Motor Check-valve (Fig. 314).

(1) Removal. Disconnect hoist motor check-
valve flexible line from rigid line at
swivel connection, and remove flexible
line from check-valve, Remove check-
valve from cable-hoist motor.

{2) Installation. Inatall hoist motor check~
valve on nipple on cable-hoist motor
with square end of valve nearest nipple.
Connect one end of hoist motor check-
valve flexible line to check-valve and
other end to swivel connection on
rigid line.

c. Boom Lift Cylinder Check-valve (Fig.
315).

(1) Removal. Disconnect lift cylinder
check-valve flexible line from rigid
line at swivel connection, and remove
lift cylinder check-valve flexible line
from check-valve. Remove check-valve
from boom lift cylinder.

(2) Installation. Installlift cylinder check-
valve on pipe elbow at lower port on
boom lift cylinder, with square end of
valve nearest elbow. Connect one end

c

DRIVE WCRM
AND
GEAR CASE =

\

MOTCR

LENES
ORD E21749

Figure 314. Cable hoist hydraulic motoy and
check valve
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LIFT CYUINDER CHECK VALVE

)

Figure 315. Boom lift hydvaulic cylindey,

check valve, and swing motoy

of lift cylinder check-valve flexible line
to lift cylinder check—valve and other
end to swivel connection on rigid line.
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287. Operator’s Seat Cushion and Seat

Backrest Cushion

a. Removal. Remove seat cushion from
operator’s seat. Remove two nuts and lock-
washers holding backrest cushion on back of
operator’s seat, and remove backrest cushion.

b. Installation.

Install backrest cushion on

back of operator’s seat and secure in place
with two hex-nuts and lockwashers. Install
seat cushion on operator’s seat.

288. Power-divider (M60 only)
a. Removal.

(1) Loosen hose clamp securing reservoir

(2)

(3)

S RELIEF VALVE ASSEMBLY

inlet hose (fig. 316) to inlet pipe at
rear of reservoir, and remove hose
from pipe. Turn elbow 45° to allow
clearance for removal between relay
lever assemblies.

Remove cotter pin and yoke pin se-
curing rear-winch-front-control-rod
yoke (fig. 316) to rear-winch right
relay lever, and remove yoke from
lever.

Disconnect swivel-valve—~to-relief—
valve line (fig. 317) from relief valve
outlet, and disconnect swivel-valve-to-
reservoir-inlet-tee line from pipe tee
at relief valve.

Figure 316. Reav view of forward end of wveckeyr body M60

367



TM 9-2320-209-20

o

368

(4)

(5)

(8)

(7

_HYDRAULIC JUNCTION

SWIVEL-VALVE-TO-
RESERVOIR=INLUET-TEE LINE

Figure 317, Swivel valve hose connections

Remove clamp securing swivel valve
drain line (fig. 317) to top of relief
valve and remove line from valve.

Close shutoff cock (fig. 304) at under-
side of hydraulic reservoir.

Loosen two hose clamps securing pump
inlet hose (fig. 304) to reservoir outlet.

Remove cotter pin and yoke pin (fig.
318) securing hydraulic-pump-front-
control-rod yoke to hydraulic-pump
right relay lever, and remove yoke
from lever.

(8) Disconnect the power-takeoff propeller

shaft voke (CC, fig. 320) at front of
power-divider.

(9) Disconnect rear-winch front propeller

shaft (fig. 315) from winch output shaft
yoke (fig. 319) at rear of power-
divider.

(10)

(11)

(12)

(13)

Remove yoke pin and cotter pin (fig.
318) securing power-divider-rear-
control rod yoke to input shifter-
shaft arm, and remove yoke irom
arm.

Note. The key letters noted in paren-
theses are in figure 320, except where
otherwise indicated.

Unscrew nut securing carburetor-to-
governor-valve line (AA) to governor-
valve (W) inlet port elsow (Z), and
remove line from elbow.

Unscrew nut securing governor-valve-
to-control-valve line (BB) to control-
valve inlet port elbow (Z) and remove
line from elbow,

Unscrew nut securing control-valve-
to-governor line (A) to control-valve
outlet port elbow (Z) and remove line
from elbow.



(14) Support power-divider, pump, and re-

(15)

(16)

(17

lief valve assembly, and remove four
cotter pins and castellated nuts (fig.
318) securing power-divider mounting
bracket to studs onbottom of reservoir.
Remove power-divider, pump, and re-
lief valve assembly from under ve-
hicle.

Remove hydraulic pump from pump
adapter at rear of power-divider (fig.
319).

Remove governor-valve from front of
power-divider (fig. 321).

Remove governor-valve control valve
(fig. 321) from front of power-divider.

(18) Remove four cotter pins (fig. 321) and

castellated nuts from studs securing
mounting bracket topower-divider, and
remove bracket from studs.

/ OIL SUPPLY VALYE S

B

g -
=
b

OWER DIVIDER
REAR CONTROL ROD [

YOKE PIN AND
COTTER PIM

———

(19)

(20)
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Remove cotter pin, clevis pin, and
washer securing hydraulic—pump-
front-control-rod slotted clevis (fig.
321) to hydraulic-pump-output-shifter-
shaft arm, and remove clevis, with
control-valve control rod attached,
from arm.

Remove cotter pin and yoke pin se-
curing rear-winch-front-control-rod
yoke (fig. 321) to rear-winch output
shifter-shaft arm and remove yoke
from arm.

b. Installation.

(1)

(2)

HYDRAULIC-PUMP D
L FRONT CONTROL ROD S o

— oty B
et FOWER DIVIDER ASSY g e

Position rear-winch-front-control-rod
adjustable yoke (fig. 321) on rear-
winch-output shifter-shaft arm and se-
cure with yoke pin and cotter pin.

Position hydraulic-pump-—front-con-
trol-rod slotted clevis (fig. 321), with
governor-valve control-valve control
rod attached, on left side of hydraulic-
pump-output-shifter-shaft arm, and
secure with clevis pin and cotter pin.

§ HYDRAULIC-PUMP
RIGHT RELAY LEVER
LAY T i

oy

COTTER PIN AND

YOKE P

Figure 318. Bottom view of right side of power-divider = M60
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3)

(4)

(5)

(6)

(7

(8)

RELIEF-VALVE-TO-RESERVOIR
HYDRALILIC PIPING

PUMP TO RELIEF VALVE
HYDRAULIC PIPING

A

"

ARSI IR

' RESERVOIR-TO-PUMP
~ HYDRAULIC PIFING |

POWER
DIVIDER

HYDRAULIC PUMP ASSY
CRD E21754

Figure 319, Hydvaulic pump and velief valve assembly - M60

Position mounting bracket (fig. 321)
on studs on top of power-divider, and
secure with four castellated nuts and
cotter pins.

Install governor-valve control valve
on front of power-divider (fig. 321).

Install governor-valve on front of
power-divider (fig. 321).

Position governor-valve-to-control-
valve line (fig. 321) between governor-
valve outlet port elbow and control-
valve inlet port adapter, and tighten
connector nuts.

Install hydraulic pump on pump adapter
at rear of power-divider (fig, 319).

Position power-divider, pump, and re-
lief valve assembly under vehicle, and
secure power-divider mounting bracket
to studs on underside of hydraulic
reservoir with four castellated nuts
(fig. 318) and cotter pins.

(9)

(10)

(11)

(12)

(13)

Note. The key letters noted in paren-
theses are in figure 320, except where
otherwise indicated.

Position control-valve-to-governor
line (A) at control-valve outlet port
elbow (Z) and tighten connector nut.

Position governor-valve-to-control-
valve line (BB) at control-valve inlet
port elbow (Z), and tighten connector
nut.

Position carburetor-to-governor valve
line (AA) at governor-valve inlet port
elbow (Z), and tighten connector nut.

Position power-divider-rear-control-
rod yoke on input shifter-shaft arm
(fig. 318), and secure with yoke pin
and cotter pin.

Connect rear-winch front propeller
shaft (fig. 316) to winch-output shaft
yoke (fig. 319) at rear of power-divider.
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Item
Control-valve-to-governor line
Governor-valve-to-control-valve line
Safety nut
Adapter
Governor-valve control valve
Control-valve mounting bracket
Control-valve control rod
Slotted clevis
Nut
Hydraulic-pump front control rod
Hydraulic-pump right relay lever
Pillow block
Hydraulic-pump-output-shifter-shaft

arm
Rear-winch right relay lever
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el | Vi

-

ORD E21755

Item

Rear-winch-front-coutrol-rod adjust-
able yoke

Winch-output shifter-shaft arm

Yoke

Nut

Control valve lever

Capscrews

Governor valve

Adjusting hole plug

Nut

Elbows

Carburetor-to-governor-valve line

Governor-valve-to-control-valve line

Power takeoff preopeller shaft

Figure 320, Bottom view of undevside of power-dividey - M60
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Figure 321, Power-divider removed from tvuck M6l - left front view

(14) Connect power-takeoff propeller shaft
to drive-shaft yoke (CC) at front of
power-divider,

(15) Position  hydraulic-pump-front-con-
trol rod yoke on hydraulic pump right
relay lever (fig. 318), and secure with
yoke pin and cotter pin.

(16) Install pump inlet hose (fig. 304) on
reservoir outlet, and tighten two hose
clamps.

{17) Position swivel - valve -drain line (fig.
317) at top of relief valve and secure
with clamp.

(18) Connect swivel-valve-to-reservoir-
inlet-tee line tc pipe tee at relief
valve.

(19) Position rear-winch-front-control-rod
yoke (fig. 316) on rear-winch right re-
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lay lever, and secure with yoke pin
cotter pin.

(20) Turn eibow (fig. 316) toaline reservoir
inlet hose with inlet sleeve on front of
reservoir, install hose on sleeve, and
tighten hose clamp securely.

(21) Open shutoff cock (fig. 304) at under-
side of hydraulic reservoir.

(22) Operate all functions of crane mecha-
nism to purge air from hydraulic
system.

(23) Add new oil to hydraulic reservoir, if
necessary (par. 284).

289. Rear-mounted Winch (M&0 only)

a. Removal.

(1) Remove cotter pin (fig. 322) and yoke
pin securing air-chamber push-rod
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(2) Remove two capscrews and safety nuts
securing floor plate (fig. 324) to sup-
port bracket bolted to rear of winch.

(3) Operate winch in small increments un-
t1l master chain link is visible, re-
move link pin, and remove drive chain
(fig. 324).

(4) Remove four hex-head bolts (fig. 322),
nuts, and leckwashers securing winch
to left and right support brackets.

FRAME LEVER (5) Remove chain and hook assembly from
winch cable.

(6) Using wrecker crane (fig. 325) or other
overhead hoisting equipment, remove
rear winch from vehicle.

Figuve 322, Top view of right end of vear
winch - M60

b. Installation.
yoke to lower end of tension-sheave-
adjusting frame lever, and remove (1) Lift rear winch into position on rear
yoke from lever. of wrecker body, and aline winch-mount-

REAR WINEH HYBRAULIC ;uw)
, CONTROL LEVER

e

FLOGR

P

i
e
-
s
-
-
[

Figure 323, Left vear of wreckev body with floov plate vaised
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Figure 324, Removal of rear winch drvive
chain

ing holes in left and right support
brackets.

(2) Secure winch to support brackets with
four hex-head bolts (fig. 322), lock-
washers, and nuts,

SHIPPER AND
BOOM ASSEMBLY

Figure 325. Removing veav winch assembly
using wrecker crvane M60
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(3) Pass cable between tension sheaves
of cable tensioner (fig. 325) and be-
tween upper and lower guide rollers
and install chain and hook assembly on
cable.

(4) Place drive chain around sprockets,
pull ends of chain together, and install
link pin (fig. 324).

(5) Install two capscrews in holes in floor
plate (fig. 324) and support bracket
bolts to rear winch. Install safety nuts
on screws and tighten.

(6) Position air-chamber push-rod yoke on
lower end of tension-sheave-adjusting-
frame lever (fig. 322), and secure with
yoke pin and cotter pin.

TEMSIQOMNER
SrtaVES

AUTOMATIC

ERAKE ORD £2178)

Figure 326. Left rear view of vear winch
removed from wyeckev truck M60
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SHOP VAN BODY AND AUXILIARY EQUIPMENT (M109,

MI109A1, M109A2, M109C, M109D, M185, M185A1, M185A2)

290. Description and Data

Note. This section pertains specifically to

the basic M109 Shop Van Body. Other M109
models and the M185 models are similar to

this basic M109 model, but have minor dif-

ferences. The organization maintenance pro-

ELECTRICAL RECEPTACLE

BLOWER ASSY

cedures given herein for the basic MI109

model are also applicable to the models men-

tioned in the title of this section.

a. Description. The van bodies are equipped
with two 24-volt dc power circuits and one
115-volt ac power circuit (par. 291). An ex-
haust blower (fig. 328) is located on the body
inside the rear panel to the left side of the
rear doors. An ac-to-dc converter (fig. 329)
is mounted directly on the body inside the
front panel. The converter changes the 115-
volt ac power to 24-volt dc power for the ex-
haust blower. Switches in the converter con-
trol the source voltage to the converter and
adjust the output voltage to allow variation of
the blower speed. A built-in circuit breaker
in the converter protects the blower motor
circuit. The power switch and circuit breaker
box are mounted on brackets secured to the
body inside the front panel. The power switch
box contains a 115-volt switch section for
control of 115-volt power in the van body,
dome-light cutoff switch section for 24-volt
power control to 24-volt dome lights, and
blackout dome-light relay for control of the
115-volt blackout dome lights. The relay is
actuated by the 115-volt rear door blackout

{

S | WIREMOLD {4
B RECEPTACLE &

114 0

8| 5-yOLT BLACKOUT DOME
LIGHT ASSY

QR £21762

Figuve 327. Dome lights and receptacles

BLOWER-TC-DUCT
ADAFTERI

ORD E21763

Figure 328. Exhaust blower

switch. The relay contacts are normally
closed. The circuit breaker box contains four
circuit breakers used only for 115-volt cir-
cuits. The dome-light switch is mounted on a
bracket above the converter. A conduit nipple
connects the switch box to the circuit breaker
box. A manually operated switch (fig. 329)
selects the operating conditions for 115-volt

DOME LIGHT SwiTCH
! AC TO DC COMVERTER

Figure 329, AC-to-DC converter, dome-light
switch, power switch, and civcuil
breaker box
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dome-light system. Adome-lighttoggle switch
(fig. 330) and a blackout dome-light toggle
switch are mounted on the body inside the
rear panel on the right of and above the rear
doors. The dome-light toggle switch operates
the 24-volt dome lights, and blackout dome-
light toggle switch inserts the door blackout
switeh in the 24-volt dome-light eircuit. The
rear door blackout switches (fig. 331), 24-volt
and 115-volt, located above the rear doors on
the inside of the body, operate on opening of
the right rear door. A24-voltrear door black-
out switch removes power to the 24-volt dome
lights on opening of the right rear door. A
115-volt door blackout switch actuates the
blackout relay to extinguish the 115-volt dome
lamps, leaving only the 115-volt blackout
dome light on. There are five 115-volt dome
lights, one blue-lens 115-volt blackout dome
light, and two 24-volt dome lights. Five
receptacles are mounted in each of the two
plug-molding strips located on the body side
panels just above the side windows. The two

BLACKOUT DOME LIGHT TOGGLE SWITCH
. v

- 4 sy

4G PLATE B

BN e : '
DOME LIGHT TOGGLE SWITCH JEie

EEEREAC
SRS S _——

Figure 330. Dome light and blackout dome-
light toggle switches

PR o T
MASUITING SCK
COVES it
N3 _"I' P,

4-VOLT REAR i
COOR SLACKOUT -

115-vOLT REAR DOCR
SLACKOUT SMITCH %

Figuve 331. 24-volt and 115-volt vear doov
blackout switches

entrance receptacles (fig. 332), 24-volt and
115-volt, are located under the folding steps
on the right outside front of the body. The
side windows are provided with screens and
can be opened as required.

b. Data,
Exhaust blower:
MARBR . v sod mmd v e Stewart-Warner
MRl 2 o7v s %5 valie wai o .SW-G488051
MO e w i Wi o wei 6 oo & g 24 de
Ac-to-dc converter:
Maka . owaais S @ . .. Stewart-Warner
Modei................ SW-G488050
Power switch:
XM 9ric. o0 iy el @ .+ . . Superior Coach
117 {5 12 1 1|t e vae wes s A=100218
Circuit breaker box:
NIHEB- ..y o i simses wi Trumbull Electric
Mogel . .., « oo vvs v v en » TE-TQLAT020
Dome-light switch:
MIEIEE) 5t B 56 . « - « Trumbull Electric
MIBHRL i v o woasiE widd B TE-M8360C

291. Electrical System

a. The wiring circuits (fig. 73) for the M109
shop van body cover three electrical sys-
tems (b, ¢, and d below). Power for the shop

Figuve 332. 24-volt and 115-volt entrance
receptacle



van is obtained from two primary sources;
the truck system and, when available, a 115~
volt outside source.

b. The exhaust blower system is supplied
either with 24-volt dc¢ power from truck bat-
teries through a circuit breaker mounted on
the front panel of the van body or from a 115-
volt to 24-volt dec converter mounted on the
interior front wall of the van body. The con-
verter receives 115-volt power from the 115-
volt circuit breaker panel via a selector switch.
The 115-volts ac is stepped down to approxi-
mately 24 volts by a transformer, and con-
verted to 24 volts dc by a dry-disk rectifier.

c. The 24-volt dome-light system is sup-
plied with power from the truck batteries
through a circuit breaker on the firewall of
the truck cab to a 24-volt entrance receptacle
on the shop van body. A blackout switch on
the rear door removes power from the 24-volt
dome light when the door is opened during
blackout conditions. This feature can be se-
lected by a switch adjacent to the 24-volt
dome-light switch (fig. 330). A cutoff switch
is mounted in the 115-volt power switch box
to cut out the 24-volt dome-light circuit when
115-volt power switch is switched to ‘‘ON”’
position to connect 115-volt ac power to the
interior 115-volt van body circuits.

d. The 115-volt dome-light system is sup-
plied with 115-volt ac power from an outside
source through the 115-volt entrance re-
ceptacle and power switch, to circuit breaker
box. The 115-volt dome-light switch is ar-
ranged so that the 115-volt dome lights may
be turned on directly (‘‘up’’ position) or
(‘“‘down’’ position) may be connected through
a blackout relay to turn on the blue blackout
light and turn off the 115-volt dome lights
when the rear doors are opened. The relay
coil operates on 24 volts dc; the blackout light
operates on 115 volts ac. Refer to Chapter 2,
Section VI, figure 66, test 1, for a complete
explanation.

Cautlon: Before replacing any electrical
component, disconnect power sources at en-

trance receptacles. Contact with 24-volts or
115-volts can cause severe burns and shock,

and damage to tools and equipment.

292. Power Switch

a. Power Switch Fuse Replacement. Dis-
connect external power cables from van body.

481-454 0 - 85 - 14
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Remove fuses from the fuse clips. Press two
250-volts, 60-amp cartridge fuses into fuse
clips, and reconnect external power cables.

b. Power Switch (Fig. 333).

(1) Removal. Disconnect external power
cables from two entrance receptacles,
Disconnect electrical cables from
power switch section, dome-light cut-
off switch section, and blackout dome-
light relay in switch box. Unscrew and
remove bushing and locknut on end of
nipple extending into switch box. Re-
move four screws and lockwashers
holding the box to circuit breaker box
(fig. 329) and power switch mounting
left and right brackets, and remove
switch box from brackets.

(2) Installation. Install switch box on
mounting brackets with four lock-
washers and hex-head screws afterin-
serting electrical leads and end of
l-inch nipple into box. Secure the
nipple to box with 1-inch conduit lock-
nut and end bushing. Refer to figure
333 for a guide to wire locations. Con-
nect cable (90) from body ground con-
nection and converter dc receptacle to
ground terminal on the power switch
box. Connect cable (700) from 115-
volt entrance receptacle tothe terminal
on the power switch blade right-hand
contact. Connect cable (701) from 115-
volt entrance receptacle to left-hand
contact. Connect cable (700) from cir-
cuit breaker box (fig. 329) to terminal
on fuse right-hand clip. Connect cable
(701) from circuit breaker box to fuse
left-hand clip. Connect cable (38) from
dome-light switch toterminal on switch
blade base of dome-light cutoff switch
section. Connect cable (38) from 24-
volt dome light to terminal on blade
contact of cutoff switch. Connect cable
(710) to top terminal on blackout relay
coil. Connect cable (708) to terminal
on one relay contact and cable (707) to
other relay contact terminal. Connect
two external power cables to entrance
receptacles.

293. Dome-light Switch (Fig. 334)
a. Removal. Disconnect external power

cables from two entrance receptacles. Dis-
connect electrical cables from terminals in
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CABLES FROM
ENTRANCE
RECEPTACLE

DOME LIGHT CUT-OFF
SWITCH

¥ DOME LIGHT BLACKOUT

LAMP RELAY ORD £217¢8

Figure 333, Power switch assembly

switch box. Unscrew and remove bushing and
conduit locknut from end of nipple extending
into box (fig. 329). Remove four screws and
lockwashers holding box on mounting bracket
(fig. 334) and remove box,

Figuve 334, Dome-light switch
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b. Installation. Install box oa mounting
bracket with four hex-head screws after in-
serting electrical leads and end of nipple into
box. Secure nipple to box with a 3/4-inch con-
duit locknut and end bushing. Refer to figure
66, test 1, for a guide to wire locations. Con-
nect the two cables (38) to terminal No. 6
in box. Connect cable (709) to terminal No. 3,
cables (706 and 707) to terminal No. 2, cable
(708) to terminal No. 1, cable (705) to termi-
nal No. 4, and cable (703) to terminals Nos.
7 and 5. Terminals Nos. 8 and 9 have no wires
connected to them. Connect external power
cables to two entrance receptacles.

294. Dome-light and Blackout Dome-light
Toggle Switches (Fig. 330)

a. Removal. Disconnect external power
cables from two entrance receptacles. Re-
move four screws holding dome-light and
blackout dome-light toggle switch and mounting
instruction plate on body rear panel, and re-
move plate. Disconnect cables from each
switch, noting location for future reconnec-
tion. Remove nut holding each switch to plate,
and remove switches.

b. Installation, Install switches on mount-
ing plate with hex-nut provided with each
switch. Connect cables to terminals on
switches. Install plate on body rear panel with
four roundhead tapping screws. Connect ex-
ternal power cables to two entrance re-
ceptacles.

295. 24-Volt and 115-Volt Rear Door
Blackout Switches (Fig. 331)

a. Removal, Disconnect external power
cables from two entrance receptacles. Remove
four screws holding door blackout switch
mounting box cover in plate on blackout door
switch mounting box, and remove cover. Un-
screw nut holding each switch on mounting
box, and pull switches away from box. Dis-
connect electrical cables from each switch,
and remove switches.

b. Installation. Connect cables (38, fig. 73)
to terminals on 24-volt door blackout switch,
and cables (709 and 719, fig. 73) to terminals
on 115-volt door blackout switch. Install each
switch in mounting box with hex-nut provided
with switch. Install mounting box cover over
box with four roundhead tapping serews. Con-
nect external power cables to two entrance
receptacles.



296. Lamps

a. 24-Volt Dome Lamp Replacement.

(1) Removal. Loosen screw securing light
door and lower the hinged door. Press
in and turn lamp counterclockwise to
release bayonet-type lamp base from
the socket, and remove lamp.

(2) Installation. Install 24-volt lamp in
socket. Raise hinged door and secure
door to light body with roundhead ma-
chine screw.

b. 115-Volt Dome Lamp Replacement.

(1) Removal. Loosen machine screw se-
curing light door and lower the hinged
door. Unscrew and remove lamp.

(2) Installation. Install 75-watt, 115-volt
dome lamp insocket. Raise hinged door
and secure to light body with panhead
machine screw.

297. Lights

a. 24-Volt Dome Light (Fig. 327).

(1) Removal. Disconnect external power
cables from two entrance receptacles.
Remove dome lamp (par.296). Remove
four screws securing light fixture to
roof panel. Pull light away from panel.
Disconnect one electrical cable from
socket and other cable from screw in
side of light fixture, and remove light.

(2) Installation. Connect cable (90, fig.61)
to tapping screw in side of light fixture,
and cable (38, fig. 61) to lamp socket.
Install light in roof panel with four flat-
head screws. Install dome lamp (par.
296). Connect external power cables to
two entrance receptacles.

b. 115-Volt Dome Light and Blackout Dome-

Light (Fig. 327).

(1) Removal. Disconnect external power
cables from two entrance receptacles.
Remove dome lamp (par. 296). Remove
four screws securing light fixture to
roof panel. Pull light away from panel,
disconnect electrical cables from
socket, and remove light.

T™ 9-2320-209-20

(2) Installation. Connect cables (700 and

706, fig. 72) to light socket in dome

light, or cables (700 and 705, fig. 62)

to light socket in blackout dome light.

Install light in roof panel with four

fillister-head screws. Install dome

lamp (par. 296). Connect external

power cables to two entrance recep-
tacles.

298. Door Seal Assembly

a. Removal. Open doors and pull seal as-
sembly from channel in door opening.

b. Installation.

(1) Be sure that door channel is free from
cement, dirt, or other foreign ma-
terial,

(2) Cement seal assembly into door chan-
nels with adhesive FSN 8040-221-3811.

299. Exhaust Blower (Fig. 328)

a. Removal. Unplug blower motor cable
connector from receptacle in body rear panel.
Remove two nuts and lockwashers holding ex-
haust blower support bracket to exhaust blower
motor mounting plate. Remove six lockwashers
and screws holding exhaust blower wheel
housing to exhaust blower duct, and remove
blower. Screw two nuts and lockwashers back
on motor mounting piate studs.

b. Repair. Straighten bent fins in wheel as-
sembly. Bump out dents and straighten bent
wheel housing and cutoff damper. Replace all
parts damaged beyond repair. Replace damaged
plug or terminal on cable assemblies. Re-
place motor assembly if satisfactory repairs
cannot be made.

c. Installation. Remove the nuts and lock-
washers from rear two motor mounting studs,
and install exhaust blower on exhaust blower
support bracket by sliding motor mounting
studs through holes in bracket. Secure blower
to bracket with two hex-nuts and lockwashers
removed from studs. Secure exhaust blower
wheel housing to blower duct with round-
head screws. Plug blower motor cable con-
nector into its receptacle on body rear panel.
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300. Reflectors

a. Removal. Remove two screws securing
reflectors to van body side and remove re-
flectors.

b. Installation. Position reflector in place
and secure to van body with two screws.

Section XLVI.

301. Data Plates

a. Removal. Remove four screws attaching
data plate to panel and remove plate.

b. Installation. Position data plate in place
and attach to panel with four roundhead screws.

TELEPHONE CONSTRUCTION AND MAINTENANCE BODY AND

AUXILIARY EQUIPMENT (V-17A/MTQ)

302. Description and Data

a, Description. The V-17A/MTQ truck
carries a revolving platform (fig. 335) on top
of the body. The platform is constructed of a
steel plate welded to a support ring. The ring
has rollers and bearings, revelving onthe base
frame with a brake ring, which is bolted to
the body. The pole derrick (fig. 336) is carried
in the left side of the body and held in place
by two derrick leg holddown clamps. The
pole-pulling jack is mounted in a holder in the
body on the left side of the body platform. A
universal sheave-block socketis securedtothe
rear edge of the body platiorm. Wheel chocks

MOUNTING BOLT

with a chain are located in the holders, one
between each pair of rear wheels. The roller
sheave spindle bars are mounted on brackets
in three locations on the truck body, one
within the body above the rear winch and two
at the rear of the body. A collapsible cable
reel is held in stowed position on a holder
fastened on the right, within the body. The
support legs are secured to the truck by
welded mounting brackets and are held in
stowed position by chains. The V-17A/MTQ
rear winch (fig. 337) is enclosed within the
front end of the body and is secured to the
truck frame by mounting angles, Both the
auxiliary shaft of the winch (mounted to the

SCREWY (32)
LOCKWASHER {32)

BRAKE RING

BASE FRAME

ORD E21770

Figure 335. Revolving platform, rollers, and brakeshoe
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underside of the winch) and the winch drum
shaft extend through protected openings on
the right side of the body. The winch-drum
clutch and brake are operated by action of a
control lever in the cab. Power to the winch
is through a drive chain from the V-17A/MTQ
pillow block support mounted on the underside
of the winch mounting frame. The pillow block
receives power from the transfer power take-
off through the rear winch drive shaft.

b. Data.

V-17A/MTQ rear winch:
Make. ... = s sime Highway Trailer Co.

Model.................LIB-RLC-92
Characteristics:
Drum drive. .. .. e s tooth clutch
Drum brake ..z cie e friction disk
Drumtype: . .ovou v ieis . ... single, free
Worm brake .. ... .. automatic friction
Winch rope . . . . 700 feet by 7/16-in. dia.

(6 strands, 19 wires per strand)
V-17A/MTQ pillow block:

Make ...... .. ... Highway Trailer Co.

Model < = wreis wpnmmaaiz s SEiE % s ek
Rear winch drive shaft:

Make ...............Spicer Mig Co.

Model .x & sws ssoe s wvae ....S5P-8847-SF
Revolving platform:

Make wa @ i i o s J. H. Holan Corp.

= !N
DERRICK LEG "B_ii N —
HOLD=DOWN CLAMP ##™
[
] LE _-’ 2

Figuve 336, V-17A/MTQ body mounted
auxiliary equipment
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Model . . ...... e s 4 . . JHH-1800-66
Pole derrick:

Make. .cie ses e e s J. H. Holan Corp.

MOGEL oo« 500 s 0na s «.... JHH-MA 40H
Pole-pulling jack:

Make oo wene e Templeton, Kenly & Co.

Model o553 s Lo 5 e ee.. «..TK-329

Capaclty. - v v o s wos van s 15 ton

LA o cone smin ooe e .. 7

Universal sheave block with socket:
Make ........... Gar Wood Industries

Model . . ... ... GW 9Y 651B
Collapsible cable reel:
MAKE +oex oo s vinnie s Highway Trailer Co.
Model ............ s vialas sre «os CR
V-17A/MTQ support legs:
Make ...v0vveuae Gar Wood Industries
Model .oz s ssie wimin s ss ....GW-304917
Length:
Extended == cuis 5 ouis eidvs 5 sae s 4] in.
Collapsed . . . . ... ....... 25-1/2 in.

303. Revolving Platform, Rollers and
Brakeshoe (Fig. 325)

a. Revolving Platform Removal. Remove
screws holding mounting bolt access cover to
platform, and remove the cover. Remove cot-
ter pin, slotted nut, plain washer, and fiber
washer from mounting bolt. With chain hoist,
remove platform from base frame and brake
ring. Remove 32 screws, lockwashers, and
nuts holding base frame on base frame sup-
port, and remove base frame and brake ring
as a unit.

b. Platform Rollers.

(1) Removal. Remove cotter pin and hex-
head pin from roller bushing-type
bearing. Remove bearings and rollers
from revolving platform assembly.

(2) Installation. Install roller bushing-
type bearings in rollers and install
rollers in ring of revolving platform
assembly with hex-head pin and insert
cotter pin.

¢. Brakeshoe.
(1) Removal. Remove cotter pinand clevis

pin holding brakeshoe on brake-operat-
ing rod, and remove shoe.

(2) Installation. Install brakeshoe on
brake-operating rod with clevis pinand
cotter pin. ’
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d. Revolving Platform Installation. Position
brake ring and base frame on frame support
and secure to support withthirty-two hex-head
screws, lockwashers, and hex-nuts. Using a
chain hoist, install platform con base frame.
Secure platform to frame by instailing a thick
fiber washer; thick lockwasher; slotted nut;
and cotter pin on mounting bolt. Installaccess
cover on platform with two roundhead screws.

304. Collapsible Cable Reel

a. Removal and Installation. Refer to TM
9-2320-209-10 for removal and installation of
collapsible cable reel.

b. Repair. Weld, straighten or replace bent,
broken or damaged parts.

305. Rear Winch
a. Rear Winch Cover (Fig. 337)

(1) Removal. Remove 10 screws holding
winch lower shaft cover and cover plate
to body, and remove cover and plate.
Remove 14 nputs, lockwashers and
screws holding winch upper cover side
support to inside of body. Remove four
nuts, lockwashers, and screws holding
winch upper cover front support to
body. Remove winch front and upper
covers and upper cover supports from
body.

SHAFT COVIR

AURILIARY
SHAFT
SPROCEEY

Figure 337, V-17A/MTQ veay winch lowevr
shaft covey and plate, and
auxiliary dvive chain
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(2) Installation. Install winch front and
upper covers, and upper cover supports
in place over winch, and secure upper
cover front support to body with four
hex-head screws, lockwashers, and
hex-nuts. Secure upper cover side
support to body with 14 roundhead
screws, lockwashers, and hex-nuts.
Install winch lower shaft cover and
plate over right end of auxiliary shaft
with 10 roundhead tapping screws.

b. Rear Winch Cable.

Cautlon: Use leather gloves when handling
the winch cable. Frayed cable can cause
painful injury.

(1) Removal. Unspool winch cable from
winch drum. Remove screw and wire
rope clamp securing cable to drum,
and remove cable.

(2) Installation. Install end of winch cable
on drum with a wire rope clamp and
fillister-head screw. Secure clamp
tightly. With cable running over top of
drum, place a suitable load on end of
cable. Operate winch to take up cable,
being sure to wind cable tight.

Note. Make sure first layer of cable
goes on drum in order and that each
additional layer starts back across
drum properly. If necessary, use a
block of wood to hammer or push the
cable into place, assuring proper
wrapping of first layer.

c. Rear Winch Drive Chain.

(1) Removal. Move chain until chain-con-
necting long and short pins are acces-
sible, Remove tension of pillow block
(fig. 338) on winch drive chain by
loosening hex-head bolt on side of
pillow block. Remove cotter pin from
end of long pin, and remove long and
short pins from chain. Remove chain
from pillow block and worm sprockets.

(2) Installation.

Note. Check alinement of faces of
pillow block and worm sprockets be-
fore installing winch drive chain. Im-
properly alined sprockets will cause
uneven wear on sprocket teeth and
chain.




Install chain on pillow block and worm
sprockets with free ends of chain in
an accessible place. Connect ends of
chain with long and short pins, and
cotter pin. Using hex-head bolt and
jamnut on the side of the pillow block
(fig. 338), adjust the chain tension to
less than taut to minimize the whipping
action of the chain during winchopera-
tion.

d. Rear Winch Worm Sprocket (Fig. 338).

(1) Removal, Remove winch drive chain
(c above). Remove wire from worm
sprocket screw and spacer on end of
left-hand worm shaft, and remove
screw and spacer from shaft, Pull
sprocket from worm shaft with a suit-
able puller. Tape key in shaft keyway
to prevent its loss.

(2) Installation, Install sprocket on worm
shaft over key and secure with sprocket
spacer and screw, Tie spacer and
screw with 0,041-inch diameter wire.
Instail winch drive chain (¢ above).

e. Rear Winch Auxiliary Shaft Drive Chain.

(1) Removal. Remove winch cover (a
above)., Turn winch drum shaft until
chain-connecting long and short pins
(fig. 337) are accessible. Remove cotter
pin from end of long pin, and remove
long and short pins from chain. Re-
move chain from drum shaft and auxil-
iary shaft sprockets.

REAR WINCH
DRIVE SHAFT

Figure 338. Pillow block and winch dvive
chain
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(2) Installation.

Note. Check alinement of drum shaft
and auxiliary shaft sprockets before
connecting chain. Improperly alined
sprockets will cause uneven wear on
sprockets and chain,

Install auxiliary shaft drive chain
around drum shaft and auxiliary shaft
sprockets, and secure ends of the chain
together with long and short pins (fig.
337). Install cotter pin through end of
long pin to hold pin in position. Install
winch cover (a above).

f. Rear Winch Auxiliary Shaft Sprockets
(Fig. 339).

(1) Removal. Remove winch cover (a
above). Remove auxiliary shaft drive
chain (e above). Remove auxiliary shaft
(g below). Loosen setscrew securing
auxiliary shaft sprocket on shaft, and
remove sprocket. Tape key in shaft
keyway to prevent loss of key.

(2) Installation. Install sprocket on auxil-
iary shaft over key, and tighten set-
screw to secure sprocket in place. In-
stall auxiliary shaft drive chain (e
above). Install winch cover (a above).

g. Rear Winch.

(1) Removal, Remove winch cabie (b
above). Remove winch cover (aabove).
Remove auxiliary shaft drive chain (e
above). Remove taper pins securing
thrust collarsinplace onauxiliary shaft

N, ¢ SW
gm_wrum mm%’ngle AN
|EE .

5 2
N WINCH
= MOUNTING

o R R v '
S THRLUST € A T
ARSI SPROCKET W
i Onp 5217713

v

I WINCH MOUNTING ANGLE

Figure 339. Rear winch auxiliary shaft and
sprocket
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(2)

Installation.

(fig. 339). Remove auxiliary shaftfrom
auxiliary shaft brackets, and remove
thrust collars from shaft. Remove
cotter pin and clevis pin, and disconnect
control lever rod at cross-shaft left
arm (fig. 340). Remove winch drive
chain (c above). Remove pillow block
(fig. 338). Remove four nuts, lock-
washers, and bolts holding winch-
mounting frame to winch mounting-
angles (fig. 339). Using a chain hoist,
remove winch from body. Remove part
of control lever linkage (par. 306)
remaining on winch.

Install part of control
lever linkage (par. 306) attached di-
rectly on winch. Using a chain hoist,
install winch with winch-mounting
frame resting on mounting angles.
Secure winch frame to mounting angles
with four hex-head bolts, lockwashers,
and hex-nuts. Install pillow block (fig.
338). Install winchdrive chain (e above).
Connect control lever rod to cross-
shaft left arm with clevis pin and
cotter pin. Install auxiliary shaft
through right-hand auxiliary shaft
bracket. Install two thrust collars on
left end of shaft and slide shaftthrough
other bracket. Aline taper pin holes
in collars to holes in shaft, and in-
stall taper pins. Install auxiliary shaft
drive chain {e¢ above). Install winch
cover (a above). Install winch cable
(b above).

B COTTER PIN |2

CLEVIS PIN

Figuve 340. Reav winch contvol linkage - at
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winch

h. Rear Winch Drum Shaft Sprocket.

(1) Removal. Remove auxiliary shaftdrive
chain (e above). Drive out straight pin
at end of drum shaft. Loosen setscrew
in drum shaft sprocket, and remove
sprocket. Tape key in shaft keyway to
prevent loss.

(2) Installation. Install drum shaft sprocket
on shaftover key. Tighten sprocket set-
screw to secure sprocket in place. In-
stall straight pin in end of shaft. Install
auxiliary shaft drive chain (e above).

i. Rear Winch Testing. Prepare vehicle for
rear winch operation (TM 9-2320-209-10).
Operate winch to remove drum cable by hand
and apply drum brake to control free spooling
of winch drum. Operate winch to take updrum
cable and check drum clutchengagement, Dis-
engage drum clutch and check for complete
disengagement of clutch and brake plate from
drum. Install a suitable load on drum cable
and operate winch to raise load.

Caution: Do not disengage drum clutch when
load is on cable. Remove power to winch and

check for creeping of suspended load. Load
must not creep. Apply power to winch and
lower load. If winch dces not function in any
of these conditions, refer to direct support
maintenance unit.

306. Winch Controls and Linkages

Note. The key letters noted in parentheses
refer to figure 341, except where otherwise in-
dicated.

a. Removal. Remove the cotter pin (J) and
clevis pin (H) holding end yoke of controllever
rod (W) to control.lever (A) and remove rod
from lever. Remove safety nut (V) and screw
(T) holding control lever (A) in mounting
bracket (U), and remove lever. Remove four
nuts (Q), lockwashers (R), and screws (S)
holding control lever mounting bracket to
floor of cab, and remove bracket. Remove
cotter pin (J) clevis pin (H) holding end yoke
(X) of control lever rod (W) to cross-shaft
left arm (P) near winch-mounting frame, and
remove rod from truck.

Note. If the rear winch is to be removed,
removal of the winch (par. 305) at this time
will facilitate the removal of the remainder of
the control linkage.
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Key Item Key Item
A Control lever Q Nut (4)
B Castellated nut R Lockwasher (4)
c Flat washer S Screw (4).
D Cotter pin i 4 Screw
E Taper pin u Mounting bracket
F Clutch control rod v Safety nut
G Jam nut w Control lever rod
H Clevis pin X End yoke
J Cotter pin Y Lockwasher
K Cross-shaft right arm Z Nut
L Screw AA Rod-end eye
M Woodruff key BB Clutch fork shaft lever
N Cross-shaft cc Clutch fork shaft
P Cross-shaft left arm

Figure 341. Rear winch contvols and linkages - exploded view

385



TM 9-2320-209-20

Remove cotter pin (D), castellated nut (B) and
flat washer (C) holding rod-end eye (AA) on
clutch-fork shaft lever (BB), and remove eye.
Remove taper pin (E) holding shaft lever (BB)
to clutch fork shaft (CC), and remove lever.
Loosen nuts (Z) on arms (K and P) of cross-
shaft (N) extending through winch-mounting
frame (fig. 339) and remove arms from shaft.
Remove woodruff keys (M) from cross-shaft,
and remove shaft from mounting frame.

b. Installation. Install cross-shaft (N) in
winch -mounting frame. Install two woodruff
keys (M) in shaft. Install shaft left (P) and
right (K) arms on shaft over keys. Tighten
nuts (Z) on arms. Install clutch fork shaft
lever (BB) on clutch fork shaft (CC) withtaper
pin (E). Install rod-end eye (AA) in clutch
fork-shaft lever (BB) with a flat washer (C),
castellated nut (B) and cotter pin (D).

Note. If the rear winch has been removed
from the vehicle, install the winch (par. 305)
before proceeding with further linkage in-
stallation.

Install control lever rod (W) to cross-shaft
left arm (P) with clevis pin (H) and cotter
pin (J). Install control-lever mounting bracket
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(U) on floor of cab with four hex-head screws
(S), lockwashers (R), and hex-nuts (Q). Install
control lever (A) in bracket with hex-head
screw (T) and safety nut (V). Connect end of
control-lever rod to control lever with clevis
pin (H) and cotter pin (J).

c. Adjustment. Move control lever through
its operating positions (refer to TM 9-2320-
209-10) to make sure that linkage engages
and disengages winch clutch and brake. Adjust
linkage with adjustable rod-end yokes, if nec-
essary, for proper engagement and disen-
gagement,

307. Winch Universal Joint

Refer to paragraph 166 for removal and
installation of the snapring-type universal
joint.

308. Power Takeoff Controls and Linkage
a. Removal.

(1) Disconnect shift control lever link.
Remove two safety nuts holding link to
power-takeoff shifter shaft lever (fig.
342) and to shift control lever, and re-
move link.

AUXILIARY GOVERNOR
FLEXIBLE SHAF

K

- ramns, ]
s —
= L T T L ek

Figure 342, Transfer power takeoff - installed
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(2) Remove shifting lever. Remove four
safety nuts holding control-lever shaft
bearing brackets to floor of cab, and
remove brackets, shifting lever with
integral shaft, and shift control lever
from cab as a unit.

b. Repair., Weld, straighten or replace any
bent, broken or damaged parts as required.

c. Installation.

(1) Install shifting lever. Position shifting
lever with integral shaft, shift control
lever, and shaft bearing brackets onthe
floor of cak withcontrollever extending
through hole in floor of cab. Secure
bearing brackets to cab floor with two
85,000-psi yield strength hex-head
screws and safety nuts for eachbracket.

(2) Install shift control lever link. Install
shift control lever link to shift control

Section XLVII.
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lever with safety nut. Lock shifting
lever in the disengaged position. Place
power takeoff inthe disengaged position
by moving power-takeoff shifter-shaft
lever in a rearward direction to dis-
engage the power takeoff. Detent in
power takeoff will hold shifter shaft in
position. Check to see whether the shift
control lever link can be connected to
shifter-shaft lever (fig. 342) without
shaft lever movement. If so, connect
link to shaft lever with safety nut, If
not, adjust linkage (d below).

d. Adjust Linkage. Adjustshift controllever
link length until link mates with shaft lever
without shaft motion, then attach link with
safety nut. Unlock shifting lever and move to
the engaged position. Check to be sure power
takeoff is fully engaged and that detent holds
shifter shaft in position. Adjust control lever
link length, if necessary, to relieve any partial
disengagement.

EARTH BORING MACHIME AND POLE SETTER BODY AND

AUXILIARY EQUIPMENT (V-18A/MTQ)

309. Description and Data

a. Description. The V-18A/MTQ truck has
an earth boring machine (fig. 345) mounted in
an opening in the rear of the body platform.
The clutch and brake case of the boring ma-
chine extends through an opening in the body
platform where the boring-machine drive shaft
attaches to the boring machine. The drive
shaft is attached at the front end tothe power-
divider, mounted underneath the body. The
power-divider drive shaft connects the trans-
fer power takeoff to the power-divider. The
four earth augers are mounted in holders,
two at each side of the rear winch (fig. 343).
A collapsible cable reel is mounted on a
holder secured at the left side of the body and
to the left wheel housing. Support legs (fig.
344) are attached to the ends of the chassis
frame sidemembers by mounting brackets,
and are held up in the stowed position by
chains. Wheel chocks with chain are held in
holders, located at the rear of the truck wheel
housings. The controls are mounted on the
boring machine (fig. 345). The control lever
operating handles are mounted on the feed and
drive clutch shaft tube. The vertical power
leveler shifter shaft lever (fig. 345)is attached
to the vertical power leveler chain guard, lo-

cated on the intermediate case of the boring
machine.

b. Data.

Earth boring machine:

Make . - veiv siule Highway Trailer Co.
Model . v au s e wsse ey s sie & whE HD
Racklength : o o5 5 oan 5% sama 13 ft
Earth boring machine drive shaft:
MaKE: i ciox 5R= sudia Faiadls Spicer Mfg., Co.
Model's oo m s sens v as SP-8075-200-SF
Power-divider:
Make = .oen wais s Highway Trailer Co.
MoOde)., . omdommin e o immae o s sy
Power-divider drive shaft:
Make ....... < @ ) A Spicer Mfg. Co.
Motel!. ...z & fuoe soiie =0k 3 SP-10413-SF
Earth augers.
Make . . .. Highway Trailer Co.
SIZeE 4 5 ane o .. 9,12, 16, and 20-in. dia
Model:
DN en v SEE SEE 8 s g HG-EA2990
T20A0: cans = wmns svmen & v ssw HG-246B14
L6 Sies s Bass b e : HG-158A36
20 0. coiie sovis s St SR HG-240B21
V-18A/MTQ support leg:
Make v cive woes sas Highway Trailer Co.
MOAEL. . e i mszate sk HG-EA3726D
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Length:
Collapsed . . . ... s 5 ae eae dBES/I6 AN,
Extended .............,.40-83/16 in.

Wheel chock with chain:

Make. . .. ........ Highway Trailer Co.
Modelwix swin s wpa ges s HE=RAI8I4C
Strap sheave:
Make ........... Highway Trailer Co.
Model v wwam wme wnae . .. HG-EA4336C
V-18A/MTQ rear winch:
Make ........... Highway Trailer Co.
Model . ..c.o.owweas s LilB=RRC=88
Characteristics:
Drum drive. ... .. .« . ... tooth clutch
Drum brake' . ..s ¢4 5 o . .friction disk
Drum-type ...... .+.... Single, free
Worm brake . ... ... automatic friction
Winch line . ... .. 700 ft by 7/16 in. dia

(6 strands, 19 wires per strand)
310. Rear-mounted Winch

2. Removal. Remove the winch cable (refer
to par. 305b). Remove six nuts, 12 lockwashers,
four wedge-type spacers, and six screws holding
winch cover on winch-mounting frame, and re-
move winch cover. Remove seven screws
holding winch cross-shaft cover to winch

AUGER HOLDER BRACKET

- |
AUGER \ j { i
"\ _ |

Sasit]

WINCH COVER ;|

1 T 7 s
\_ WINCH CROSS I
1_. B SHAFT COVER |||

mounting frame and truck body, and remove
shaft cover. Remove nut, lockwasher, two
capscrews, and two tapping screws holding
winch drive-chain guard to winch-mounting
frame and body, and remove guard. Remove
two safety nuts, adjusting wedge, and two
screws holding chain idler pulley (fig. 346) to
its mounting frame, and remove pulley. Re-
move winch drive chain. Remove power-
divider (par. 318). Remove cotter pin and
clevis pin and disconnect cross-shaft left
arm from yoke assembly (fig. 347). Remove
four nuts, lockwashers, and bolts holding
winch-mounting frame to winch-~- mounting
brackets on chassis frame. Using a suitable
hoist, remove rear winch from truck. Re-
move part of control lever linkage (par. 311)
remaining on winch.

b. Installation. Install part of control lever
linkage (par. 311) attached directly to the
winch. Install rear winch on truck, using
suitable hoist. Secure winch-mounting frame
to mounting brackets on truck frame with four
hex-head bolts, lockwashers, and hex-nuts,
Connect cross-shaft left arm to yoke assem-
bly with a clevis pin and cotter pin., Install
power-divider (par. 318). Install winch-drive

AUGER HOLDER BRACKET

B AUGER
| 2

S8 \WINCH DRIVE CHAIN GUARD

. '\ ORD E21778

Figure 343. Eavth augers and vear winch
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chain, Install chain idler pulley (fig. 346) on
mounting frame with hex-head screw and safety
nut, Press pulley against chain to determine
proper hole in frame for adjusting purposes,
and install adjusting wedge with hex-head
screw, and safety nut through pulley bracket
and frame. Take up chain slack to less than
taut, and tighten capscrews to secure pulley
in place, Install winch-drive chain guard (fig.
343) on winch-mounting frame with hex-head
screws, lockwashers, and hex-nuis. Secure
lower edge of guard to body platform with two
panhead tapping screws. Install winch cross-
shaft cover on hody platform over left end of
winch-mounting frame with five panhead
tapping screws. Secure top of cover to mount-
ing frame with two binding-head tapping
screws. Install winch cover over winch, and
secure to winch-mounting frarne with two hex-
head screws, four lockwashers, and two hex-
nuts on right-hand side, and four hex-head
screws, eight lockwashers, four wedge-type
spacers, and four hex-nuts on left side. In-
stall winch cable (par. 305b).

311. Rear Winch Controls and Linkages

a. Removal. Remove spare wheel (par. 227).
Remove cotter pin and clevis pin holding rod

390

end yoke on control-lever rod to rear winch
control lever (fig. 347), and remove rod from
lever. Remove four nuts, lockwashers, plain
washers, and screws holding control-lever
mounting bracket to floor of cab, and remove
bracket and lever fromvehicle. Remove cotter
pin and clevis pin holding end yoke oncontrol-
lever rod (fig. 348) to pivot bar, and remove
rod. Remove cotter pin and clevis pin holding
yoke assembly (fig. 347) from arm. Remove

Figuve 347. Reav winch contvol levev vod



jamnut, hex-put, and plain washer holding
pivot bar to spare-wheel carrier, and remove
pivot bar and yoke assembly. Install plain
washer, hex-nut, and jamnut back on attaching
bolt to secure spare wheel carrier,

Note. If rear winch is to be removed, re-
move in accordance with paragraph 310. This
will facilitate removal of the remainder of
control lever linkage,

Remove cotter pin, castle nut, and plain washer
holding rod end eye (fig. 34%) in clutch fork
shaft lever, and remove eye. Remove taper
pin holding shaft lever to clutch-fork shaft,
and remove lever. Loosen nut on cross-shaft
left arm and drive cross-shaft to left until
arm is free of woodruff key on shaft. Remove
key from shaft. Loosen nut on cross-shaft
right arm, and drive cross-shaft to right until
arm is free of woodruff key on shaft. Remove
key from shaft. Remove shaft from winch-
mounting frame, and arms from shaft.

b. Repair. Weld, straighten or replace any
bent, broken or damaged parts as required.

c. Installation. Install cross-shaft left- and
right-arms on cross shaft (fig. 347), and in-
stall cross-shaft in winch-mounting frame.
Install two woodruff keys in cross-shaft.
Position shaft arms over keys, and tighten
hex-nut on arms to secure arms in place.
Install clutch-fork shaft lever (fig. 347) on
clutch fork shaft on rear winch after alining
taper pin holes in shaft and lever. Drive taper
pin through holes to secure lever on shaft.
Install rod end eye in end of clutch-fork shaft
lever with a plain washer, castellated nut, and
cotter pin.

Note. If rear winch has been removed from
the vehicle, install winch (par. 310) before
proceeding further with linkage installation.

Install control lever and control-lever mount-
ing bracket on floor of cab with four hex-head
screws, plain washers, lockwashers, and hex-
nuts. Connect rod end yoke, on straight end
of control-lever rod, to control lever with
clevis pin and cotter pin. Remove jamnut,
hex-nut, and plain washer from spare wheel-
carrier mounting bolt, and install pivot bar
(fig. 347) on bolt, with a plain washer, hex-
nut, and jamnut, being sure to allow for move-
ment of bar cn bolt. Secure rod end of yoke
assembly on pivot bar to cross-shaft left
arm with a clevis pin and cotter pin. Secure

TM 9-2320-209-20
rod end of yoke on end of control-lever rod to
pivot bar with a clevis pin and cotter pin. In-
stall spare wheel (par. 227).

312. Winch Cable

Refer to paragraph 305b for removal and
installation procedures for rear winch cable.

313. Rear Winch Drive Chain and ldler
Pulley

a. Removal. Remove winch cover and chain
guard (par. 310a). Turn winch drive chain
(fig. 346) until chain-connecting long and short
pins are accessible., Remove chain idler
pulley. Remove cotter pin from end of long
pin, and remove long and short pins from chain.
Place power-divider control lever in NEU-
TRAL position to disepgage power-divider.
Remove drive chain from winch worm sprocket,
and pull chain free of power-divider sprocket.

Note. Power-divider may be operated at a
very slow speed, if necessary, to run chain

off sprocket.

b. Installation. Install drive chain around
power-divider sprocket and winch worm
sprocket.

Note. Power-divider may be operated at a
very slow speed to run chain onto sprockets.

Connect ends of chain (fig. 346) by inserting
the short pin and long pin through chain links,
and installing a cotter pin through long pin to
secure pins in place. Install chainidler pulley,
winch covers, and chain guard.

c. Adjustment. Loosen adjusting wedge
safety nut (fig. 346). Take up slack in drive
chain until nearly taut and tighten capscrews
and safety nuts. If chain is too loose or too
tight, move pulley bracket to another hole in
frame.

314. Power-divider Control-lever Linkage

a. Removal. Place control lever in NEU-
TRAL position. Remove cotter pin and clevis
pin holding end yoke on control-lever rod (fig.
348) to power-divider shifter rod, and re-
move lever rod from shifter rod. Remove 13
screws securing intermediate tunnel, and re-
move tunnel from cab floor. Remove cotter
pin and clevis pin holding other end of control-
lever rod to control lever, and remove rod
from lever. Remove two nuts, lockwashers,
and screws securing control-lever mounting
bracket; remove bracket and lever.
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b. Installation. Install mounting bracket and
control lever with two hex-head screws, lock-
washers, and hex-nuts. Install control-lever
rod to control lever by attaching rod end yoke
on straight end of lever rod to control lever
with a clevis pin and cotter pin. Push power-
divider shifter rod completely in to last detent
position. With control lever in extreme rear-
ward position, install other end of control-
lever rod (fig. 348) to shifter rod on power-
divider with a clevis pin and cotter pin. Shift
control lever to make sure linkage moves
shifter rod in power-divider through all four
positions. Adjust linkage with adjustable rod
end yokes, if necessary. Install intermediate
tunnel with hex-head external-teethlockwasher
SCrews.

315. Rear Winch Drive Sprocket (Fig. 346)

a. Removal. Remove winchdrive chain (par.
313a). Remove wire from worm sprocket screw
and spacer on end of sprocket worm shaft, and
remove screw and spacer. Pull sprocket from
shaft, using suitable puller. Tape key in shaft
keyway to prevent loss of key.

b. Installation. Install sprocket over key in
end of worm shaft and secure with sprocket
spacer and screw. Secure spacer and screw
with .041-in. diameter wire. Install winch-
drive chain (par. 313b).

316. Rear Winch Universal Joint

a. Removal. For removal of the universal
joint, refer to paragraph 166.

b. Installation. For installation of the uni-
versal joint, refer to paragraph 166.

317. Power-takeoff Controls and Linkages

a. Repair., For repair of the controls and
linkages, refer to paragraph 306.
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b. Removal. For removal of the controls
and linkages, refer to paragraph 306,

c. Installation. For installation of the con-
trols and linkages, refer to paragraph 306.

318. Power-divider

a. Coordination with Direct Support Mainte-

nance Unit. Refer to paragraph 2 for informa-

tion on coordination with direct support main-
tenance unit.

b. Removal,

(1) Remove rear winch drive chain. Refer
to paragraph 313a.

(2) Disconnect drive shafts. Disconnect
flanged yokes securing shaft to com-
panion flanges, and remove shaft.

(3) Disconnect power-divider control -
lever rod {fig. 348). Rumove cotter pin
and clevis pin securing control-lever
rod end yoke on power-divider shifter
rod, and remove lever rodfrom shifter
rod.

(4) Remove power-divider. Remove drain
plug from bottom of the power-divider
and oil-level plug from left side, and
drain lubricant from case into an ap-
proved container, and discard.

Note. Removal of left-hand oil-level
plug is necessary to permit removal of
power-divider without the necessity of
removing left air reservoir,

Supporting weight of power-divider,
remove two screws, two bolts, and four
lockwashers securing power-dividerto
mounting brackets. Lower power-di-
vider from brackets, and remove from
vehicle, Install drain and oil-level
plugs to prevent loss and to keep dirt
out.

¢. Installation.

(1) Install power-divider. Remove the left-
hand oil-level plug, if installed. Raise
the power-divider into position under
mounting brackets with sprocket end of
power-divider forward and to the left.
Install forward end of power-divider to
mounting bracket with two hex-head




screws and lockwashers. Install rear
end of power-divider to mounting
bracket with two hex-head bolts and
lockwashers, Lubricate withnew lubri-
cant according to lubrication order LO
9-2320-209-12 and install oil -level

plug.

(2) Connect power-divider control-lever

rod (fig. 348). Connect control-lever

rod to power-divider shifter rod witha
clevis pin and cotter pin.

(3) Connect drive shafts. Install shaft and
connect flanged yokes to companion
flanges.

(4) Install rear winch drive chain. Refer
to paragraph 313b.

(5) Record of replacement. Make record
of replacement on DA Form 2408-6.

319. Carth Boring Machine Components

a. Universal Joints and Drive Shaft. The
earth boring machine drive shaft is made with
two universal joints and one slip joint (fig.
349), having a flanged yoke at each end for
connecting to driving and driven components.
Replacement of this shaft is covered in para-
graph 165b. Replacement and repair of the
universal joints is covered in paragraph 166b.

SMAPRIMNG TYPE UNIVERSAL JOINT

\i LUBRICATING
FITTING

ORD E21754

Figuve 349, Eavth borey dvive shaft and
universal joinls
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b. Vertical Power Leveler Chain.

(1) Removal. Remove cotter pinand-elevis
pin holding shifter-shaft lever (fig. 351)
on shifter shaft, and remove lever. Re-
move two nuts and lockwashers holding
chain guard on guard mounting posts,
and remove guard and shifter-shaft
lever. Loosen nut on idler sprocket
(fig. 350) and place some slackin chain.
Remove two cotter pins holding detach-
able pin-link plate ontwo adjacent pins,
and remove link plate and pinlink. Re-
move chain from power leveler.

VERTICAL LEVELING WORM
SHAFT SPROCKET

= IDLER SPROCKET

4
STATICMARY CLUTCH JAW SHROCKET

GRD E2

Figure 350. Vertical power-leveley chain -

threading arvangement

(2) Installation. Install chain (fig. 350)
around outside of stationary clutch jaw
sprocket and vertical leveling shaft
sprocket. Install one end of chain around
inside edge of idler sprocket so that
sprocket bears on outside of chain. Se-
cure chain ends together by inserting
pin link (fig. 352) through end holes,
installing detachable pin-link plate on
pins, and installing cotter pins. Take
up chain slack with idler sprocket to
less than taut, and tighten hex-nut on
sprocket to maintain adjustment. In-
stall chain guard (fig. 351) on mounting
posts with two hex-nuts and lockwash-
ers. Install shifter-shaft lever in
shifter shaft with clevis pin and cotter
pin.

c. Controls and Linkages.

(1) Removal. Loosen nuts and screws
holding feed and drive clutch shifter-
fork shaft arms on shifter-fork shafts,
and remove arms (fig. 345). Remove
cotter pin securing drive and feed con-
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Figure 351,

394

Vertical power-leveler shifter
shaft and chain guard

_ IDLER SPROCKET

Figuve 352. Removing vevtical power -
leveler chain

trol-lever shaft in operating handle
mounting bracket, and remove shaft.
Lower feed and drive control-lever
operating handles away from feed and
drive clutch shaft tube, and remove four
screws and lockwashers securing

(2)

(3)

mounting bracket to tube. Remove op-
erating handle assembly from the bor-
ing machine.

Repair. Weld, straighten or replace
benli, damaged or broken parts as re-
quired.

Installation. Install control lever op-

erating handle assembly on clutch shaft
tube by securing the mounting bracket
to tube, Secure bracket with two hex-
head screws and lockwashers in upper
two holes in bracket and tube, and two
hex-head screws and lockwashers in
lower two holes. Liftoperating handles
to vertical position and insert control-
lever shaft through mounting bracket
and control levers. Secure shaft in
position with a cotter pin. While holding
operating handles vertical, install
shifter-fork shaft arms on splined ends
of shafts, and secure arms by tighten-
ing nuts and screws on arms.

320. Earth Augers

a. Earth Auger.

(1)

Removal. Remove pin holding auger

holder bracket (fig. 343) to auger holder
channel. Remove holder bracket and
tube from holder channel and earth
auger frame. Lift auger up until point
is free of retainer and remove auger
from truck.

(2) Instailation. Install auger ontruck with

auger point in retainer. Install holder
tube over auger frame and auger holder
bracket (fig. 343) in holder channel. In-
sert pin through holder bracket and
channel to secure auger in place.

b. Auger Blade, Thrust Plate, Point, and

Pin Replacement (Fig. 353).

Note. Replacement procedure is similar for
all augers, except that 9-inch auger has no

thrust plate.

(1)

Removal. Remove two nuts and bolts
holding auger blade to auger frame,
and remove blade. Remove nuts, lock-
washers and screws holding auger
thrust plate toframe, and remove plate.
Remove nut, lockwasher, and bolt hold-
ing auger point in frame; remove pcint.
Remove cotter pin holding clevis pinin
frame; remove pin.
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(2) Installation. Install clevis pin in auger
frame with a cotter pin. Install auger
point in frame with hex-head bolt, lock-
washer, and hex-nut. Install auger
thrust plate on frame with hex-head
screws, washers, and hex-nuts. Install
auger blade inframe with two roundhead
bolts and hex-nuts.

321. Earth Boring Machine Assembly

a. Coordination with Direct Support Mainte-
nance Unit. Refer to paragraph 2 for informa-
tion on coordination with direct support main-
tenance unit.

b. Removal. Remove six screws holding
clutch and brake case opening cover {fig. 343)
to body platform, and remove cover. Remove
six screws holding mounting base opening
cover to body platform, and remove cover.
Disconnect boring machine drive shaft (par.
319a) from boring machine (fig. 349). Remove
four screws, eight lockwashers, four wedge-
type spacers, and four nuts holding boring-
machine mounting base (fig. 354) toframe rear
crossmember. Remove two screws, four lock-

Figuve 354. Eavth boving machine disconnect
points

washers, and two nuts holding mounting base
(fiz. 354) to each of two mounting base-to-
frame rear brackets. Remove 6 screws, 12
lockwashers, and 6 nuts holding mounting-
base-to-frame front left and right brackets to
mounting base (fig. 355). Using a suitable
hoist, remove boring machine from body plat-
form, being careful to balance weight of ma-
chine on hoist chains or lines.
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c. Installation. Use a hoist and lower earth
boring machine (tig. 355) into position in open-
ing in rear of body platform. Secure boring-
machine mounting base to mounting-base-to-
frame front left and right brackets with three
hex-head screws, six lockwashers, and three
hex-nuts for each bracket. Secure mounting
base (fig. 354) to frame rear crossmembei
with four hex-head screws, four wedge-type
spacers, eight lockwashers, and four hex-nuts.
Secure mounting base to each of two mounting-
base-to-frame rear brackets (fig. 355) with
two hex-head screws, four lockwashers, and
two hex-nuts for eachbracket. Connectboring-
machine drive shaft (par. 319a) to input shaft
companion flange (fig. 349). Install mounting
base opening cover (fig. 343) on body around
front of mounting base with six panhead tapping
screws. Install clutch and brake case opening
cover on platform arbund case with six pan-
head tapping screws.

EXPANSIBLE VAN BODY AND AUXILIARY EQUIPMENT

(M292 and M292A1)

322. Description

a. Expansible Van Body. Referto paragraph
50 for the description of the expansible van
body.

h. Expanding Mechanisms. Refer to para-

graph 50 for the description of the expanding
mechanism.

¢. Electrical Systems.

(1) General. The van electrical systemin-
cludes three basic electrical circuits
for the operation of its auxiliary equip-
ment and vehicle lights. All circuits
incorporate appropriately designed
overload protection and control facili-
ties described under specific headings
later in this paragraph. The circuits
include:

(a) The 24-volt dc system, powered by the
vehicle batteries. This system isused
only for the operation of the van body
clearance and blackout lights mounted
on the four top outside corners of the
van body. Connection to the vehicle
electrical system is made by means
of tee connectors inserted into the
vehicle rear light circuit at the lower
left- hand corner of the van body (fig.
356).
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(b) The 120-208-volt, 3-phase, 60-cycle
system, powered from an external
source. This system is used directly
to furnish power to the 208-volt air
conditioner unit, and is split into
three single phases to furnish power
to the 120-volt circuit breaker box.
Connection to the van body is by means
of a 4-wire cable and connector
plugged into the power cable entrance
receptacle at the rear of the vanbody
(fig. 356).

(c) The 120-volt, single phase, 60-cycle
system, derived from the 208-volt,
3-phase, 60-cycle system. The 208-
volt, 3-phase, power circuitis separ-
ated into three groups of four circuits
each in the 120-volt circuit breaker
box. Each group of circuit breakers
is used to supply power to various
items of auxiliary equipment mounted
permanently in the van body, as well
as additional equipment installed for
tactical purposes.

(2) Power entrance receptacle. The power
entrance receptacle (fig.356)islocated
on the lower right corner of the van
rear panel. Aspring-loaded, hinged cap
locks the cable in the receptacle and
prevents the entrance of foreign matter
when the cable is removed.
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Figuve 356. Van in opevating position - rear view
(3) 100-foot power cable and reel. The one end is fitted with a receptacle to
100-foot power cable consists of a 4- accommodate the van power entrance
wire rubber-insulated cable equipped receptacle. The opposite end is sepa-
at one end with a female receptacle rated into four individual wires which
to accommodate the 4-prong entrance are used to make connections to an
receptacle, and at the opposite end with outside power source whose output con-
a male receptacle designed to fit the nector differs from the one on the far
female receptacle of the outside power end of the 100-foot power cable (3,
source. The cable is stowed on the above). When in use, the auxiliary pow-
power cable reel mounted on the right er cable is plugged into the far end of
rear corner of the chassis frame (fig. the 100-foot power cable and the four
356) when the van is in the traveling wires on the auxiliary cable are used
position. A canvas boot is provided to to make appropriate connections to the
protect the cable while in the stowed outside power source. The auxiliary
position. power cable is stowed onthe left equip-
ment anchor rail attached to the ceiling
(4) 36-inch auxiliary power cable. The 36- of the van body.
inch auxiliary power cable (fig. 357) is
similar in construction to that of the (5) Main power switch. The main power
100-foot power cable except that only switch (fig. 358) is provided to cut off
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all external power to the vanbody elec-
trical system. It contains no fuses or
circuit breakers, and is used when
electrical repairs are made to the van
wiring system, or as an emergency
switeh.

120-volt circuit breaker box. The 120-

volt circuit breaker box (fig. 358) pro-
vides a distribution and control station
for all equipment requiring 120-volt ac
power. It contains 12 push-type circuit
breaker switches, electrically con-
nected in three groups of four each.
Each group is connected to one leg of
the 3-phase power system, thus provid-
ing three individual 120-volt branch
circuits (fig. 67). Six of the circuit
breaker switches are used in the van
body electrical system. The remain-
ing six are available for use withtacti-

cal materiel installed in the van body,
as required. The circuit breakers
function as primary control switches
for all 120-volt equipment, and also
provide protection for overloaded cir-
cuits. The circuit breaker box is
covered by a large door whichprovides
access to the interior wiring compart-
ment for maintenance. A smallerdoor,
equipped with lock and key, permits
access to the circuit breaker switches.
A circuit identification directory plate
is attached to the inner side of the
smaller door.

(7) Blackout relay. The blackout relay is

located inside the circuit breaker box
(fig. 358). It is a single-pole, double-
throw, magnetic type rated at 60 am-
peres at 120 volts. The relay automati-
cally interrupts the van lighting and
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(8)

(9)

(10)

(11)
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receptacle circuits whenever the doors
are opened, provided the mainblackout
circuit switch is in the ON position.
However, the individual receptacle
blackout switches can override the re-
lay when the operating equipment must
be in continuous operation or is not a
blackout hazard.

Main blackout circuit switch. The main

blackout circuit switch (fig. 358) con-
trols the blackout circuit. In the ON
position the switch includes the black-
out relay in the lighting and receptacle
circuits so that these circuits are in-
terrupted by the door-operated
switches., In the OFF position the
switch bypasses the blackout relay,
eliminating the function of the door-
operated switches.

Door-operated  blackout switches.

Three 6-ampere, 120-volt, pushbutton
type door-operated blackout switches
(figs. 358 and 361) are located in the
van wall near the top of the hinged
sides of the two side doors and right
rear door. Each switch is actuated by
an adjustable plunger operated by a
striker plate attached to the top of the
door. Thus, when the door is opened
the plunger actuates the switch, which
in turn trips the blackout relay and
interrupts the lighting and receptacle
circuits.

Hinged roof-operated plungers and
lates. Blackout circuit contact plung-
ers (fig. 369) are located in the edges
of the hinged roof sections so as to
aline with striker plates in the mating
edges of the hinged floor sections and
side panels. The plungers and mating
plates maintain continuity of the black-
out circuits when the van is in both the
expanded and retracted positions.

Receptacle and blackout switches. Ten
combined receptacles and blackout
switches located in the van ceiling and
front wall (figs. 357 and 359) provide
power outlets for operation of 120-volt
equipment housed in the van. The in-
tegral blackout switches are used to
bypass the blackout feature when the
equipment must remain in continuous
operation, or does not involve a black-
out hazard. Cord holder hooks (fig. 359)

(12)

are placed adjacent to ceiling recepta-
cles toprevent accidental disconnection
of power cords.

Emergency light. The emergency light

(figs. 357 and 359) is located approxi-
mately in the center of the van ceiling
at the left of the air conditioning duct.
It consists of a fixture containing a
standard 60-watt lamp covered by a
white frosted lens. The light is con-
trolled by a separate emergency light
switch and operates independently of
the main blackout circuit switch and
door-operated switches.

(13) Blackout light. The blackout light (fig.
357) is located approximately in the

(14)

(15)

(16)

center of the van ceiling at the right of
the air conditioning duct. It is similar
to the emergency light, except thatitis
equipped with a 25-watt blue lamp and
blue lens. The light operates in con-
junction with the blackout relay and
blackout door-operated switches, and
is automatically turned on when the
doors are opened, and off whenthey are
closed, when the main blackout switch
is in the ON position.

Ceiling fixtures and lights. Eight rec-
tangular ceiling light fixtures (figs. 357
and 359) are located in the van ceiling
on either side of the air conditioning
duct. Each contains three 20-watt fluo-
rescent tubes, two 60-watt lamps, and
light switches. The tubes and lamps
are protected by a hinged wire-mesh
guard.

120-volt ac to 24-volt dc fuel pump
converters. Two 120-volt ac to 24-
volt dec fuel pump converters (fig. 367)
are located on the van right and left
front corner post gussets. They convert
120-volt ac power supplied by the heater
circuits to 24-volt dc power required
for the operation of the heater fuel
pumps. Each converter is protected
from overloads by a1/2-amp, 250-volt,
glass-type cartridge fuse.

3-phase air conditioner circuit

breaker. The 3-phase air conditioner
circuit breaker (fig. 358) is a 3-pole,
20-amp, 250-volt magnetic thermal-
type used to protect the air conditioner
circuit and to shut off power to the air
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Figuve 359. Ceiling fixtuves and lights

conditioner system during mainte-
nance. It may also be utilized as an
emergency switch for the air condi-
tioner when necessary.

24-volt vehicle clearance and blackout

lights. The 24-volt clearance and

blackout lights (fig. 364) are located on
the upper front face of the bonnet and
on the upper corners of the van rear
panel. The clearance lights are placed
above the blackout lights, and are iden-
tical except that the front lights are
equipped withamber lenses and the rear
lights with red lenses. The clearance
and blackout lights are controlled from
the vehicle light switch in conjunction
with the vehicle lighting system.

Ground spike. The van electrical sys-

tem ground spike (fig. 356) consistsofa

pointed steel spike to which the ground
cable is attached. The other end of the
cable is {itted with a terminal for at-

tachment to the ground spike connector
at the rear of the vanbody. Handles are
provided on the ground spike so it may
easily be pushed into the earth. The
spike is stowed in the jack storage box
(fig. 356) at the rear end of the van when
not in use.

d. Heating System. The van heating system
incorporates two gasoline-burning,60,000 Btu-
noncontaminating, hot air heaters operating on
120-volt ac, 60-cycle, single phase power. The
heaters are located in the van bonnet oneither
side of the air conditioner (fig. 357). Control
facilities permit circ¢ulation of both heated and
unheated fresh air drawn from outside the van,
mixed with heated and unheated air drawn from
inside the van. The proportion of outside and
inside air may be varied. Hot air ducts in the
van front wall conduct heated air from the
heaters into the van interior through four heat
registers (fig. 357) in the vanfront panel, when
the registers are open. Whenthe registersare
closed, the heated air is conducted through
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corrugated ducts beneath the aluminum floor
tread plate, which functions as a radiator.
This function extends to the hinged floor sec-
tions so that the heat-radiating surface of the
floor is available when the van is in both ex-
panded and retracted positions.

e. Air Conditioning System. The vanair con-
ditioning system, located in the van bonnet (fig.
365) incorporates a 24,000 Btu, package-type,
air-cooled, air conditioned unit operating on
208-volt ac, 3-phase power. Control facilities
permit circulation of both cooled and uncooled
air drawn from outside the van, and cooled and
uncooled air drawn from inside the van. The
proportion of outside and inside air may be
varied. A perforated air conditioning duct
(fig. 357), located on the van ceiling, conducts
cooled or uncooled air to the van interior.

323. Data

a. Heaters.

Note. Data given below is for each heater.

..... single phase, 120-
volts, ac, 60 cycle

OUEPUL: & o s v smne e sre 60,000 Btu-hr
Lowest starting temperature . . ... .. -65°F
Power consumption:
SEArENE o0 csn v sens s s R e o 400 w
Running . . . .. ............... 800 w
Airioutiut - o o wum g e s 425 cfm
b. Air Conditioner.
Manufacturer, ., ... .............. York
Model no U-81

Power requirements , , , , three phase, 208 to

220 volts, ac, 60 cycle

OUEPKEL ., ;5 .oive svase wais " 24,000 Btu/hr
Advoutpat, ... ca. o sad s e 900 cfm
AAEFIRPAE i won cawn sem g & b 1600 cfm
Temperature range:
MUIBKEMIRT . oo o aars wais & soag wald & 68°F
Maximum 920F

324. Side Panel Counterbalance Cables
(Fig. 350)

a. Removal,
(1) Place van side panel in fully expanded
position (TM 9-2320-209-10).
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(2)

(3)

(4)

(5)

(6)

(7

Secure end panel doors in open posi-
tion.

Support hinged roof with swivel hooks
(fig. 349). Place a 1-inch wood block
between end swivel hook and hinged
roof to release tension on counter-
balance cable,

Remove cotter pin, clevis pin, and
clevis which attach cable to vertical
drop arm, and remove clevis from
arm.

Remove cotter pins and roller pins
which attach upper and lower rollers
to corner post and remove upper and
lower rollers. Removal of lower roller
will release lower folding arm.

Unscrew lower cable end from turn-
buckle, then unscrew turnbuckle from
turnbuckle eye.

Withdraw cable upward throughguides,
and remove cable.

b. Instailation.

(1)

(@)

(3)

(4)

(5)

(6)

(n

Remove turnbuckle and turnbuckle eye
from replacement cable.

Thread turnbuckle end of cable down-
ward through guides.

Screw turnbuckle onto turnbuckle eye
remaining in floor bracket, and screw
turnbuckle end of cable into turn-
buckle.

Aline holes in end of folding arm with
holes in corner post. Place roller in
channel of folding arm with cable be-
hind roller. Insert roller pin through
arm and roller. Secure roller pin with
a cotter pin.

Position upper roller in roller mount-
ing plate on corner post with cable in
roller groove. Insert roller pinthrough
roller and corner vpost and secure pin
with a cotter pin.

Pull cable clevis down over end of
vertical drop arm and aline holes in
clevis and arm. Insert pin through
holes and secure pin with a cotter pin.

Tighten turnbuckle until cable is taut.
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Figure 360. Side panel counterbalance cables - disassembled view

325. Ladder Locking Clamp (Fig. 356)

a. Removal. Working inside van (fig. 358)
remove six screws attaching cover plate to
rear door and remove cover plate. Working
outside van, remove four nuts and lockwashers
attaching locking clamp to rear door, and re-
move locking clamp.

b. Installation. Position locking clamp on
outside of rear door and insert four roundhead
screws through holes in clamp yoke and door.
Attach clamp to door with four lockwashers
and four hexagon nuts. Install cover plate with
four panhead screws.

326. Roof-to-Side Panel Toggle Clamps
(Fig. 359)

Note. The roof-to-side panel toggle clamps
can be replaced only when van is in the re-
tracted position.

a. Removal. Release clamp. Remove four
screws which attach yoke base to niché in
hinged roof section and remove clamp.

b. Installation. Position yoke base in niche
with eyebolt toward anchor post and attach
base to niche with four self-tapping screws.

Engage Rook eye with anchor post and close
clamp.

327. Side Panel Rear Locks (Figs. 361
and 362)

a. Removal (Fig. 362).

(1) Remove eight screws attaching lock
cover plate to panel and remove cover
plate. Remove insulating material,

(2) Remove two screws attaching lock bolt
retainer to edge of door frame.

(3) Remove cotter pins from clevis pins,
remove clevis pins, and separate
clevises from lock.

(4) Remove self-locking nut and washer
securing lock handle shank in lock.

(5) Remove four nuts and lockwashers
which attach lock to van body and re-
move lock.

b. Installation.

(1) Slide lock bolt retainer onto lock bolt

with plate toward end of bolt.
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(2) Position lock on lock handle shank and
four corner studs.

(3) Slide lock bolt retainer into position
against inside of door frame and attach
with two panhead tapping screws in-
serted from outer edge of door frame.

(4) Attach lock to van body with four
lockwashers and four self-locking nuts.

(5) Secure lock handle shank to lock with
a washer and self-locking nut.

(6) Aline holes in clevises with holes in
lock arms and insert clevis pins. Se-
cure clevis pins with cotter pins. Re-
place insulating material previously
removed.

(7) Attach lock cover plate to panel with
eight panhead screws.

328. Side Panel Front Locks and Hinged
Roof Locks

a. Removal,

(1) Remove eight screws attaching lock
cover plate to panel and remove cover
plate. Remove insulating material from
lock recess.

(2) Remove cotter pins from clevis pins,
remove clevis pins, and separate clevis
from the lock.

(3) Remove self-locking nut securing lock
handle shank in lock.

LEFT SIDE ¢ | LEFTSIDE
DOOR PANEL | jNLOCKED
\ SIDE F:'\I\Et \ Aot
I ! P
gy REAR LOCK P\ P
& L > -
& L3
DOOR LOCK LOCK
HANDLE WRENCH
~ S . 32 LOCKED
POSITION
QRO E2 1796 ¢ I ¥

Figuye 361, Side panel locks
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(4) Remove four nuts and lockwashers at-
taching lock to van body and remove
lock.

b. Installation.

(1) Position lock on lock handle shank and
four corner studs and attach it to van
body with four lockwashers and four
self-locking nuts.

(2) Secure lock handle shank to lock with
a washer and self-locking nut.

(3) Aline holes in clevises with holes in
lock arms and insert clevis pins. Se-
cure clevis pins with cotter pins. Re-
place insulating material previously
removed.

(4) Attach lock cover plate to panel with
eight panhead screws.

329. Door Locks and Latches
a. Right Rear and Side Door Locks (Figs.
358 and 363).
(1) Removal.

(a) Remove cotter pin holding vertical
bar to lockpin.

BRI COVER FLATE DI
i REMOVED IR

J|cLevis
-~ Ul

HANDLE
SHANK

WASHER

ORD E21797

Figuve 362. Side panel lock mechanism



(b) Remove four attaching screws which
attach lock to door and remove lock.

(2) Installation.

(a) Aline holes in lock and door. Attach
lock with four panhead tapping screws.

(b) Place hole in vertical bar over lock-
pin. Secure with a cotter pin.

b. Left Rear Door Lock (Fig. 358).
(1) Removal.

(a) Drive out pin which attaches lock
handle to lock mechanism and remove
lock handle.

(b) Remove cotter pins which attachver-
tical bars to lock mechanism,

(c) Remove four screws whichattachlock
mechanism to door and remove mech-
anism.

WEATHER
SEALS

T™M 9-2320-209-20
(2) Installation.

(a) Aline holes in lock mechanism and
door and attach mechanism with four
panhead tapping screws.

(b) Secure vertical bars to lock mecha-
nism with cotter pins.

(c) Insert shank of lock handle into hole
in lock mechanism with pin holes
alined.

(d) Secure handle in lock mechanism
with a dowel pin,

330. Door Striker Plates (Flg. 363)

a. Removal.
striker plate

Remove three screws holding
to door or body and remove

striker plate.

GUARDI
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. TlREGULATOR
A TR

Figuve 363. Door locks and windows
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b. Installation. Install seal around window
glass and position glass with seal in window
frame. Position seal retainer and secure it
with 18 roundhead tapping screws.

338. Window Blackout Panel (Fig. 363)

a. Removal. Remove 18 screws around
blackout panel guide frame and remove black-
out panel.

b. Installation. Aline holes inblackout panel
side frame and van body side panel. Attach
guide frame with 18 panhead tapping screws.
339. Van Operating and Locking Devices

a. Drive Shaft Locking Ratchets (Fig. 356).

(1) Removal.
(a) Drive out taper pin which attaches
ratchet to drive shaft.

(b) Tap ratchet free from shaft and re-
move ratchet.
(2) Installation.

(a) Position ratchet on drive shaft with
teeth facing toward pawl and with taper
pin holes alined.

(b) Secure ratchet to drive shaft with a
taper pin.
b. Drive Shaft Locking Pawls (Fig. 356).
(1) Removal.

(a) Remove special shoulder screw which
attaches locking pawl to underframe
rear crossmember.

(b) Disengage locking plunger from pawl
and remove pawl.

(2) Installation.

(a) Engage slot in pawl with locking
plunger. Aline screw holes.

(b) Secure pawl to crossmember with
special shoulder screw.

¢. Drive-shaft Locking Plungers (Fig. 356).
(1) Removal.

(a) Remove seli-locking nut which at-
taches locking plunger housing to stud
on rear crossmember.

TM 9-2320-209-20

(b) Disengage plunger from slot in pawl
and remove plunger housing from
stud.

(2) Installation.

(a) Engage plunger in slot in pawl, then
depress plunger until it is possible to
attach plunger housing to stud onrear
crossmember.

(b) Secure housing to stud with a self-
locking nut.

Warning: Do not permit smoking,
sparks or open flame within 50 feet
of vehicle during any operation in-
volving removal or draining of fuel-
carrying components.

340. Heater Fuel Pumps

a. Plunger Spring and Filter Element Serv-
icing.

(1) Remove bottom cap from fuel pump
(fig. 364).

(2) Wash filter element, spacer, spring
and cover (fig. 406) in mineral spirits
paint thinner. Inspect filter element
for cracks or other damage; replace if
necessary. Test action of spring. Re-
place weak, bent or broken spring.

(3) Install parts (fig. 406) in reverse order
of removal, using a new gasketinpump
cap.

b. Removal (Fig. 364).
(1) Close heater shutoff valve.

(2) Remove screw attaching 24-volt cable
(fig. 367) to terminal on converter and
remove cable.

(3) Disconnect fuel lines from fuel pump
inlet and outlet.

(4) Remove two screws holding fuel pump
integral bracket to corner post andre-
move fuel pump.

c. Installation.
(1) Secure fuel pump with its integral

bracket to corner post with two hex-
head screws.
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b. Installation.

(1) Connect line from fuel tank to end of
check valve opposite ball and spring.

(2) Connect line from fuel pump to end of
valve containing ball and spring.

(3) Tighten nuts on both ends of valve.

346. Bonnet Handles and Control Rods

Bonnet Front Door Control Handles (Fig.

a.
i65).

(1) Removal.

(a) Working inside van, open bonnet front
door with bonnet front door control
handles.

(b) Working outside van, remove hooked
end of control rod from control rod
clip on door (fig. 366).

(c) Working inside van, remove cotter
pin from rearward end of rod and
separate rod from handle.

(d) (Right-hand control rod only). Re-
move cotter pin {rom forward end of
louver control rod and separate louver
control rod from bracket ondoor con-
trol rod.

(e) Pull rod rearward through rubber
bellows seal. Exercise caution to pre-
vent tearing seal.

(2) Installation.

(a) Working inside van, push hooked end of
control rod through rubber bellows
seal.

(b) Insert rearward end of rod into hole
in handle and secure it with a cotter
pin.

(¢) (Right-hand control rod only.) Insert
forward end of louver control rod in
bracket on door control rod and se-
cure it with a cotter pin.

(d) Working outside van, insert hooked

end of door control rod into control
rod clip on door.

481-454 0 - 85 ~ 15
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Figure 365. Ronnet dvov vight-hand controls
and linkages

Note. When necessary toreplace both
rods at the same time, unhook rods
from rod clips and prop front door
open with door support rod attached
to inner side of the door.

b. Bonnet Drainage Louver Control Rod
(Fig. 363).

(1) Removal. Remove cotter pins which
attach ends of louver control rod to
pracket on door control rod and to
drainage louver centroi lever and re-
move rod,

(2) Installation. Insert ends of louver con-
trol rod into bracket on door control
rod and into drainage louver control
lever and secure rod ends with two
cotter pins.

347. Van Body Clearance and Blackout Lamps
a. Removal (Fig. 366).

(1) Remove two screws attaching lens
housing to base and remove housing.
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(2)

(3)

(4)

Remove screw attaching 24-volt cable
to terminal on converter and disconnect
cable.

Note. The converter is installed up-
side down in order to provide clearance
for the 24-volt cable terminals.

Remove six screws attaching cover to
converter chassis and remove cover.

Remove three screws attaching con-
verter chassis to corner post gusset
and remove converter.

Figure 367. Fuel pump converter

c. Installation.

(1)

(2)

(3)

(4)

Aline screw holes in converter chassis
and gusset and attach chassis togusset
with three self-tapping screws.

Attach cover to chassis with six pan-
head screws.

Plug 120-volt cable into heater re-
ceptacle.

Connect 24-volt cable to terminal on
converter with one roundhead machine
screw.

TM 9-2320-209-20
350. 24-Volt Harness

Refer to paragraph 120 for repair pro-
cedure for 24-volt harness.

351. Qutside Power Connector Cable
(Fig. 356)

a. Removal.
(1) Remove cable reel canvas boot.

(2) Remove cotter pin from reel outer
bearing support.

(3) Unbuckle strap holding end of cable to
reel.

(4) Unreel cable and detach it from reel
barrel.

b. Installation.

(1) Place end of cable into hole in reel
barrel, reel cable onto barrel, and se-
cure free end with strap.

(2) Lock reel by inserting cotter pin
through hole in outer bearing support
and reel shaft.

(3) Cover reel with the canvas boot.
352. Power Cable Reel (Flg. 356)

a. Removal. Remove cotter pin from outer
reel bearing housing. Support reel. Remove
nuts, lockwashers, and bolts attaching bearing
housings to angle bars. Lower reel to ground.

b. Installation. Position reel on angle bars
with bearing housing bolt holes alined with
holes in angle bars. Attach bearing housings
to angle bars with four hex-head bolts, lock-
washers, and hex-nut.

353. Inside Telephone Jack Posts (Fig. 359)
a. Removal.
Note. Inside jack posts are located on the

van ceiling panel at the left of the air con-
ditioning duct and on the van left rear panel

immediately below the fire extinguisher.

(1) Remove four screws attaching jack post
box to ceiling (or rear panel) and
separate box from panel.
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(b) Install a 60-watt white frosted lamp

in emergency light fixture or a 25-
watt blue lamp in blackout light fix-
ture.

T™ 9-2320-209-20

moved. In blackout light, connect
wires 647 and GND (fig, 369) to
socket terminals from which they
were removed.

(c) Close and secure ring door. (b) Attach fixture to ceiling with four
b. Light Fixtures (Fig. 369) panhead tapping screws.

(c) Close ring door and tighten ring door
locking screw.

356. Fluorescent Ceiling Light Fixture

(1) Removal,

(a) See that main power switch is inQFF
position, Loosen ring door locking
screw and open ring door.

a. General. Correct diagnosis of fluores-
cent light troubles should be made to avoid
unnecessary component replacement. Refer
to Electrical Troubleshcoting, Section VI (fig.
63), for procedures in troubleshooting fluores-
cent lights.

(D) Remove four screws in reflector
flange attaching fixture to ceiling
and separate fixture from the ceil-
ing.

(z) Disconnect electrical wires from
socket terminals. Note loecation of
connections for installation.

(2) Installation.

(a) In emergency light, connect wires
652-B and GND (fig. 369) to socket
terminals from which they were re-

b. Replacement of Flucrescent Tubes (Flg_.

370).

(1) Loosen two screws and open hinged
mesh guard (fig. 359).

(2) Spread retaining terminals and re-
move tube (fig. 370).

(3) Install replacement 15-watt fluores-
cent tube by snapping it into retaining
terminals.

(4) Press terminals together.

(5) Close mesh guard (fig. 352) and secure
it with two panhead tapping screws.

c. Replacement of Starters.

(1) Loosen two screws and open hinged
mesh guard (fig. 359).

(2) Remove fluorescent tube (b above).

(3) Turn starter one-quarter turn counter-
clockwise and remove starter from
fixture (fig. 370).

(4) Position new starter in fixture and
turn starter one-quarter turn clock-
wise.

(5) Install fluorescent tube (b above).

Figuve 3649, Emevgency and blackout light (6)
Sixtuve veplacement

Close mesh guard (fig. 359) and secure
it with two panhead tapping screws.
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(2) Installation.

(a) Connect electrical wires 651, 6514,
and 652 (fig. 66) to switch terminals
from which they were removed.

(b) Attach switch to switch box with two
panhead tapping screws.

(c) Attach cover plate to switch with two
ovalhead machine screws,

b. Door-operated Blackout Switches (Figs.
158 and 363).

(1) Removal.

(a) See that main power switch is inOFF
position.

(b) Remove two screws attaching cover
plate to switch box and remove cover
plate.

(¢) Disconnect electrical wires from
switch terminals. Note location of
connections for installation.

(d) Remove two screws attaching switch
to switch box and remove switch
from box.

(2) Installation.

(a) Thread electrical wiresthrough holes
in switch box to bring wires adjacent
to terminalis.

(b) Imstall switch in switch box with two
flathead machine screws. Connect
wires 651-B and GND (fig. 66) to
switch terminals from which they
were removed.

(c) Attach cover plate to switch box with
two flathead machine screws.

c. Hinged Roof-operated Blackout Circuit
Plungers (Fig. 371).

(1) Removal.

(a) Place van side panel in fully ex-
panded position and support hinged
roof with swivel hooks (TM 9-2320-
209-10).

(b) See that-main power switch is inOFF
position.

TM 9-2320-209-20

(¢) Remove four screws attaching plunger

plate to edge of hinged roof and re-
move plunger plate.

(d) Disconnect two electrical wires from
plunger terminals. Note location of
connections for installation.

(2) Installation.

(a) Connect electrical wires 651-B and
GND (fig. 66) to the plunger terminals
from which they were removed with
two roundhead screws.

(b) Attach the plunger plate to the hinged
roof edge withfour roundhead screws.

(c) Retract van side panel to full re-
tracted position (TM 9-2320-209-10).

d. 120-Volt Receptacle and Blackout Switch
(Fig. 372).

(1) Removal.

(a) See that main power switch is inOFF
position.

(b) Remove three screws attaching cover
plate to switch and remove cover
plate.

(c) Remove two screws attaching switch
to switch box and separate switch
from switch box.

(d) Disconnect three electrical wires
from switch terminals. Note loca-
tion of connections for installation.

BLACKOUT CIRCUIT
CONTACT PLUNGER — iMNGED

I DOCR OPEP\_ATH? ROGF
\ BLACKOUT SWITCH Ot 21608

Figure 371. Hinged voof-opevated blackoul
switch
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Figure 373. Van body heatev, multibveakey and dome-light switch

at upper center (fig. 373). Heater exhaust is
carried out of the.van by a pipe passing
through the front wall (fig. 374). This pipe
connects with an exhaust pipe fastened to the
front of the van body roof by a clamp and a
bracket. Air for heater combustionis supplied
by an air intake tube assembly passing through
the van body front wall. The outer end of the
tube is protected by a cover, attached to the
van body outer wall (fig. 374).

Figuve 374, Heater exhaust and air intake

e. Ventilator Blower. Ventilation of the van
body is provided by a ventilator blower and a
built-in blower duct in the upper left rear of
the van body (fig. 375). The duct assembly in-
cludes a door which closes the duct opening
when the blower is not operating. This door
is located on the outside of van body, at the
upper left corner.

f. Electrical System.

(1) General. 'The van electrical systemin-
cludes three basic electrical circuits
for operation of van body auxiliary

DUCT AS3Y

Figuve 375. Body ventilatov - blowey assembly

417



<CHLDOWZZrARASTOEEOAD P E

OO 15180

Item

Blower duct door

Ventilator blower receptacle
Ventilator blower

Dome light (115V)

Power receptacles
Thermostat

Dome light (24V)

Rear door holder

Main body wiring harness
Heater, assy

Multibreaker

Lifting eyes

Power receptacle (24V)
Dome-light switch (115V)
Heater fuel pump

Front door retainer

_Side doors

Dome-light switch (24V)
Trailer electrical connector
Ladder

Figure 378, Dome lights - 24 volt
and 115 volt
of the left wall, supply 115-volt ac,

400-cycle power for additional equip-
ment, as required.

TM 9-2320-209-20

(10) Heater fuel pump. The heater fuel
pump (fig. , 18 located on the ex-
terior of the van at the lower right
front corner of the body, supplies
gasoline from the vehicle fuel tank to
the heater (fig. 379). The fuel pump
operates from a 24-volt dc power supply
located inside the heater.

(11) Heater thermostat. A mdnually adjust-

' able heater thermostat (fig. 380), lo-
cated in the interior of the van near
the center left wall, controls the van
body interior temperature.

360. Door Seals

a. Power Cable Entrance Door (Fig. 381).

(1) Removal. Open door and pull seals
from channel in door opening.

(2) Installation. Be sure channel is free
from cement, dirt, or other foreign
matter. Cement weatherseals into
channel with adhesive FSN 8040-221-
3811.

b. Side Doors (Fig. 381).

(1) Removal. Open both side doors fully,
and secure with retainers. Pull seals
from channel around door opening.

Figure 379, Heater power supply harness and
connectors
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(3)

(4)

(5)

(6)

(M

Poeition ventilator blower assembly in
adapter opening; secure with three
existing screws and clips. Be careful
not to pinch harness or wires under
harness clamps.

Install blower capacitor on adapter with
two machine bolts, lockwashers, and
hex-nuts.

Using four existing screws, attach
adapter cover.

Insert blower harness plug in electri-
cal receptacle on van body rear wall.
Turn plug one-eighth turn clockwise,
and release.

Secure blower assembly ground wire
leac (a(2) above) to van body with ex-
isting screw, Make sure the ground
wire lead is securely connected to
blower assembly.

363. Heater
a. Removal.

(1)

(2)

(4)

(5)

(6)

(7

Turn heater switcn (yocated on heater)
to OFF position (fig. 379).

Turn off heater power supply at No.
4 circuit breaker (fig. 387).

Remove two screws, lockwashers, and
retaining clips from power supply and
thermostat harnesses on bottom of
heater (fig. 379) and disconnect har-
ness at both ends,

Disconnect adapter-to-heater fuel line
upper fitting at heater (fig. 385).

Remove interior exhaust pipe from
heater by disconnecting union (fig. 374).

Remove four machine bolts, washers,
and lockwashers attaching heater to
heater support bracket (see fig. 379),
and slide heater off support bracket.

Remove air intake tube assembly from
heater by sliding assembly upward (fig.
382).

b. Installatior.

(1) Install air intake tube assembly on

heater by engaging assembly flange be-
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Figure 382, Heatev aiv intake

hind retainer clips on rear of heater
unit, and sliding assembly downward
(fig. 382).

(2) Slide heater unit onto support bracket,
and connect heater to exhaust pipe
coupling.

(3) Secure heater to support bracket with
four existing bolts, washers, and lock-
washers.

(4) Install exterior exhaust pipe and elbow
on exhaust pipe, and secure clampover
exterior pipe and bracket.

(5) Connect adapter-to-heater fuel line
upper fitting at heater (fig. 385).

(6) Insert heater power supply plug into
115-volt ac power receptacle on van
body front wall and tighten cconnector
lockring (fig. 379). Connect heater
power supply and thermostat harnesses
to heater front panel connectors.

(7) Install two existing screws, . lock-
washers, and retaining clips securing
power supply and thermostat harnesses
to bottom of heater (fig. 379).

364. Heater Fuel Pump, Fue! Lines and
Fittings

Warning: Do not permit smoking, sparks,
or open flame within 50 feet of vehicle during
any operation involving removal or draining of

fuel-carrying components.
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Figure 384. Adaptev to heatev fuel line

b. Cleaning and Inspection.

(1)

(2)

Fuel pump filter. Refer to paragraph

340a for cleaning procedures for fuel
pump filter element.

Lines and fittings. Examine lines for
holes, cracks, or flat areas whichwould
obstruct fuel flow. Blow clean com-
pressed air through lines to remove
dirt or obstructions. Examine fittings
for poor threads or defective sealing
surfaces. Replace all defective com-
ponents.

c. Installation.

(1)

Fuel line adapter (fig. 385).

(a) Install elbow and fitting on adapter,

turning each component clockwise.

(b) Install adapter, inserting it through

van body front wall from exterior side,
and secure it towall with three slotted,
panhead, tapping screws.

(¢} Install fuel pump-to-adapter line on

adapter elbow.

(d) Install adapter—to-heater line on

adapter ((2) below).

(2) Adapter-to-heater fuel line assembly

(fig. 385). Install adapter-to-heater
line by connecting upper and lower fit-
tings to the adapter and heater.
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(8) Fuel pump. Install lines and fittings on

fuel pump, securing fuel pump and
electrical connector to van body front
wall with three slotted, panhead, ma-
chine screws, split lockwashers, and
plain hex-nuts (fig. 384). Install fuel
pump cover and connect fuel pump
pow}er input plug to input socket (fig.
383).

(4) Fuel pump-to-adapter line andfittings.

(a) Install fuel pump-to-adapter line as-

sembly by connecting fittings to adapt-
er elbow and to fuel pumpupper elbow
(fig. 383). Position line under five
existing retaining clips, and tighten
clips.

(b) Install fuel pump cover and Secure it

to van body front wall with five exist-
ing screws.

(5) Fuel tank-to-fuel pump line and fittings.

(a) Install fuel tank-to-fuel pump line,
connecting fittings to fuel pumplower
elbow and to tee (fig. 383).

Figure 385. Fuel pump to adapter fuel line
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(b) Remove leads from truck electrical
system. Tag ends of wires for future
installation.

(c) Remove connectors from 24-volt dc
circuit breaker and fuel pump.

(d) Release harness from six attaching
clamps, and remove,

(2) Repair, Refer to paragraph 120 for
repair procedures for wiring har-
nesses.

{3) Installation.

(a) Insert input plug into socket in van
body front wall.

(b) Thread harness through six attach-
ing clamps and tighten clamps.

(¢) Attach harness connectors to circuit
breaker,

(d) Attach the harness to truckelectrical
system at same location as tagged in
(1)(b) above.

e. Dome-light Lamp (24v).

(1) Removal (fig. 388).

(2) Remove lock screw from light door,
and allow door to swing down. Re-
place lock screw in light, to avoid
loss.

(b) Push lamp into socket, turn lamp

counterclockwise one-quarter turn,
and remove,

e LOCK SCREW,

..? J

‘On

Figure 388, Dome light vemoval - 24-volt
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(2) Ingtallation,
(a) Insert lamp into socket, push in, turn

clockwige one-quarter turn, and re-
lease.

(b) Close light door; install and tighten
lock screw.

f. Dome-light Lamps (115v).

(1) Removal (fig. 389).

(a) Loosen lock screw in light door,
until door swings down.

(b) Unscrew lamp counterclockwise.

(2) Installation.

(a) Screw lamp clockwise securely into
socket.

(b) Close light door, and secure by
tightening lock screw.

Figuve 389. Dome light vemoval - 115 volt

1g. Dome-light Fixture (24v or 115v).
(1) Removal (fig. 390).
(a) Open light door (e(1)(a) above).

(b) Remove four screws attaching light
assembly to ceiling.

(c) Remove two wires from socket ter-
minals.

(2) Installation.
(a) Attach two wires to socket terminals.

(b) Secure light to ceiling with four flat
countersunk, slotted head, tapping
screws.
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(¢) Install receptacle cover plate, se- (d) Attach switch plate te van body wall
curing plate with flat, countersunk, with two slotted, internal-teeth lock-
slotted head, machine screw, washer, tapping screws.

i Dome-light Switch (24v). k. Dome-light switch (115v).

(1) Removal.

(1) Removal (fig. 373).

(a) Remove two screws from switch
cover plate, and remove plate.

(a) Remove two screws from dome-light
switch identification and mounting
plate, and pull plate away from wall

(fig. 393). (b) Remove two screws securing switch
(b) Remove two screws and two wires to van body wall.

from switch. Replace two screws in

switch to avoid loss, (¢) Pull switch from recess, disconnect

wires from switch, and replace

(c) Remove nut and washer from switch, ok et aueal R’

and release switch from plate.

(2) Installation. {2) Installation.

(a) Insert switch into identification and (a) Connect wires to switch with ON
mounting plate. ON position of switch position of switch upwards.
must be alined with ON position of
plate. (b) Secure switch to van body wall with

(b) Install and tighten mit and washer. I R BE0E SRNET .

(¢) Replace two wires on switch (fig. {(c) Replace switch cover plate, and se-
393), and retape (refer to TB-CRD cure with two flat, countersunk,
650). slotted head, machine screws,

Fiure 393, Dome-lioht swilch - 24-voit
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