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2.
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Instrument and Control Significance

PURPOSE

This manual is published for the informetion and
guldance of the using arms and services.

In addition to a description of the heavy wrecking
truck M1 (Series 1, Ward La France and Series 2, Ken-
worth and Ward La France), this manual contains tech-
nical information required for the identification, use
and care of the materlel.

Disassembly, assembly, and such repalr as may be
handled by using arms personnel may be undertaken only
under the supervision of an officer or chief mechanic.

All cases where the nature of the repalr, modification,
or adjustment 1s beyond the scope or facllities of the
unit, the responsible ordnance service should be in-
formed 8o that trained personnel with sultable tools
and equlpment may be obtained.

SCOPE

The Instructiong and illustrations contalned in thils

manusal are based primarlly on the heavy wrecklng truck M1,
Series 2, of Kenworth manufacture. S1light modifications
in body, sheet metal, and radiator constitute the major
dlfferences between the Ward La France and EKenworth trucks,

(3)
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3 GENERAL OPERATION AND CONTROLS

3. ARRANGEMENT OF TEXT

Included in the text are descriptions of the major
units, group assemblies, functional systems and instruc-
tions with reference to the operation, inspection, lubrica-
tion, service diagnosis and cause.

I1lustration |-2

3/4 LEFT REAR VIEW CONPLETE VEHICLE, FULLY EQUIPPED

(%)
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= BOTTOM VIEW COMPLETE CHASSIS
I1lustration 1-10
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-HEAYY WRECKING TRUCK M1 4

MODEL IIDENTEFICATION

4,

The model =nd serial number affords a pbsitiye‘means_of

identiflication of the truck as a whole and each component
part, for example: Transmission, front axle, etcetera.

Chassig:

Chgsais:

Enginer
Front Axle:

Rear Axle (Center):

Rear Axle {(Rear):

Pragnamission:

Trangfer Cagse:

3tarting Motor: .

Generator:

Distrlbutor:

Magneto:
Regulator: -

Steering Gear:

Alr Compressonr:

Front Winch:

Rear Winch:

Crane:

Crane (Gear BoXx:

Stamped on right frame siderail
directly above front spring
shackle bracket.

Plate, Seat Riser, rlght side.
Plate, Crankcase, right slde.

Stamped on plate on front of
axle houslng.

Stamped on front side housing
bowl directly under drive unit.

Stamped on rear slde of housing
bowl direetly under drive unlt,

Plate on right side of case.
Stamped on left sidé of case.
Plate on main frame,

Plate on 'main frame.

Plate on houslng.

Plate on housing.

Plate on cover,

Stamped on top of lower housing.
Plate on left slde of crankcase.

Plate on right side top of worm
gear housing.

Plate on left alde top of worm
gear housing.

Plate on left maln leg.

Plate on righﬁ side top.

(13)
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5 GENERAL OPERATION AND CONTROLS

_G[ZNEFEAL DATA
KENWORTH MODEL 570

5'
Chassls
Wheelbase: - 181-3/8"
Weight: ) 27,330 Lbs,
Tength overall: ' 276" .
Width overall: 100-3/4"
Height: 122"
BGround Clearance: 12"
Fording Depth: 48"
Limiting Factor: Carburetor
Engine
Model: 22-R
Manufacturer: Continental Motors
No. Cylinders: '
Bore: 4%"
Stroke: B
Piston Displacement: 501 Cuble Inches

Governed Speed: _ 2400 RPM

Capacities (U. 8. Measures)

* Front Axle: 8 Quarts _
Rear Axle: 7 Quarts each axle
Engine 01l (Refill): 10 Quarts
Fuel (2 Tanks): 100 Gallons Total (3

guarts - Ward Ta

: France)
Radiator: 4O Quarts
Trgnsfer Case: 21 Quarts
Transmisslion: 12 Quarts
Steering Gear: 3 Quarts

Tires

Size: 11:00 x 20
Air Pressure: 70 Lbs.

(1)
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6

-G,

BREAKING~IN SPEED

No vehlcle must be worked hard or
the engine raced until 1t is thoroughly
warm., Do not drive s mnew vehicle
faster than thirty miles per hour for
the first 6500 miles. Keep the englne
speed down during this perlod well be-
low the governed speed regardless of
gear position.

(15)
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OPERATOR'S NOTES
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HEAYY WRECKING TRUCK M1 7

T0 PREPARE THE TRUCK FOR SERVIGE

A. Radiator

Fill the radilator with clean, soft water until it comes
out of the overflow pipe. During cold weather cover the
lower part of the radilator sufficiently to maintain an
operating temperature of the engine at 160° to 180° F. For
contlnuous cold weather use an anti-freeze solution, (For
instruction see Section 17).

B. Fuel Tanks

Fill the tanks with fuel. Never have the engine run-
ning or be adjacent to an open flame while filling the
fuel tanks. The metal filler spout should remain in con-
tact with the fuel tank when pouring in fuel to offset
the possibility of static electricity ignlting the gaso-
line.

C. Battery

Fill with pure distilled water to 3/8" above the
plates, Xeep open flames away from the battery to aveld
the possibllity of explosion. (See Electrical SBection 15).

' D. Engine 0il

F1l11l the crankcase
to the "Full" mark on
the bayonet gauge and
double-check the dash
instrument. The engine
should be stopped when
0il 18 put inte it and
the level ascertained,
The bayonet gauge should
be removed, wiped off
arid the level checked,
as in this manner there
will be no possibillity.
of a false level being
indicated. (See Lubri-
catlon Sectlen 2 for
proper viscosity).

FULL

EMPTY

OIL BAYONET GAUGE

[1lustration 1-11

(17)
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TO PREPARE THE TRUCK FOR SERVICE (Cont.)

‘E. Tires

Examine tires and make sure that they are inflated to
the recommended pressure. (See Section 10 for proper in-
flation pressures).

F. Front Axle

Check oil level through level plug. (For proper lub-
ricant and level plug location, see Lubrication Section 2).

G. Rear Axles

Check 01l level in both rear gaxles through level plug.
(For proper lubricant and level plug locatlon, see Lubri-
cation Section 2). '

~H. Transmission

Cheek lubricant level through oil level plug. (For pro-
per 1u?ricant and level plug location see Lubrication 3Sec-
tion 2}.

I. Transfer Case

Check o1l level through plug. (For proper lubricant
and level plug location see Lubrication Section 2).

J. Chassis -.r

Thoroughly lubricate chassis. (For complete instruc-
tions see Lubricatlon Section 2).

K. Brakes

Drain air pressufé reservolr of all condensation. This
is preferably done with pressure in the tank. (3ee Sec-
tlon 14 on Brakes).

L. Crane Assembly

Thoroughly lubricate winches and crane. Check o0il lev~
el in crane gear boxes in accordance with Section 2 on
Lubrication.

{(18)
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HEAVY WRECKING TRUCK M1 8

HOW TO START THE ENGINE

Before Starting Engine (At start of day's operation)

Check radiator water level. Ad4d clean, soft water
untll 1t runs out of the overflow plpe. :

Investigate conditlon of fan belt and adjustment.
{8See Illustration No. 17-2).

Check engine oll level. Add oll as necessary to
bring up to "Full" mark on bayonet gauge. (See Il-
lustration No. 1-11).

Check for fuel and oil leaks.

Investigate tire condition and see that they are pro-
perly and evenly inflated. (See Section 10, Wheels

& Tires). '

Check fusl supply.

Check lights and horn to make sure they are worklng
properly.

. To Start Englne

Pull hand brske lever back toc set brakes.

Put transmissilion gear shifting lever in neutral posai-
tion as indicated on shifting diagram. (See Illus-
tration No. 1-12).

Pull out hand throttls about 1/2".  This is not
necessary if the engine 1s warm.

Pull out choke control about half way. This 1s not
necessary if the engine is warm. In extremely cold
weather pull choke control out all the way. Push but-
ton in as soon as engine starts to the best running
positlion and all the way in as socon as the engine
runs evenly wilithout aid of the choke.

Turn ignition switeh to "B&M" position. (8ee Illus-
tratlon No. 15-7, Section No. 15}.

Depress clutch pedal and hold 1t there until engine
starts.

3tep on the starter swliteh. Release 1mmedlately when

the engline starts. Do not run starting motor for more
than thirty seconds at any one time.

(19)
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HOW TO START THE ENGINE {Cont.)

8 After the engline has started look at the instruments.
Mske certain that the oll gauge 1s registering engine
01l pressure, ammeter 13 indicatlng generator actlon
and alr compressor is bullding up pressure in reser-
volr.

9. Never race the snglne to warm 1t up. Run at about 750
RFM.

10. Listen for any sounds that would 1lndicate lmproper
condition in any unit.

8. HOW TO START THE VEHICLE

1. ©Push clutch pedal down to disengage englne from trans-
mlasion.

2. Move transmission gear shift lever as far to the right
g8 possible with the latch depressed and forward as
far as it will go. (See Shifting Diagram Illustration
No. 1-12). ; '

3. Move transfer case shift lever as far forward as 1t
‘'will go or as far back as possible, as indicated by
the road asnd load condition. (See Illustration 1-13)

4. Release hand brake lever s&nd move a8 far forward as
possible,

5. Depress foot accelerstor to speed up englne suffidi—
ently to plek up the load.

6. Release clutch pedal slowly and depress the accelera-
" tor pedal to prevent the englne from stalling and to
pick up road speed. <

7. As the truck road speed lncresses release the accel-
erator pedal and depress the clutch pedal simultane-

ously, then move the geer shift lever through neutral
into the next higher gear.

8. Repeat the procedure outlined in Items 5, 6 and 7
untll the highest gesar ratlio svallable is attained.
(8ee Shifting Diagram, Illustration No. 1-12), '
10, ' ~ AFTER THE TRUCK HAS STARTED

1. Be alert for any unusual nolses or poor performance.

2. Frequent glances at the instrument panel are neces-
. 3ary to lnvestigate the amount of 01l pressure,

(20)
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AFTER THE TRUCK HAS STARTED (Cont,)

generator charglng rate, englne water temperature,
alr pressure and fuel level.

FULLER TRANSMISSION MODEL - 5-A-620
SECOND ' FIAST

O

T
THIRD

O——COH

FOURTH
DIRECT O
REVERSE
GEAR-SHIFT

LEVER-POSITIOANS

illustration 1=12

H. TO SHIFT TO A LOWER SPEED

1., Alwaye2 shlft to a lower speed before the engine be-
gins to labor or the vehlcle loses appreclable road
speed. Shifting from a higher to s lower speed ls
one of the indicationa of good driver ability. This
ls best accomplished by the "double-clutch" method.
Following 1s a table of maximum road speeds, A thor-
ough knowledge of these apeeds will help to deter-
mine the maximum speed at which a shift can be made
to & lower speed.

(21)
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TO SHIFT TO A LOWER SPEED (Cont.)

MAXIMUM ROAD SPEED

TRANSMISSION TRANSFER CASE MILE3-PER-HOUR
First High Range 5
Second - High Range 10
Third High Range 20
Fourth High Range : 35
Fifth Overdrive High Range 45
— MEXIMOM ROAD SPEED
TRANSMISSION TRANSFER CASE MILES-PER-HOUR
First Low Range 1.8
Second Low Range 3.9
Third Low Range 8.0
Fourth Low Range 14.0
Fifth Overdrive Low Range 18.0

Note for example that the maxlimum road speed permis-

'sible at which the operator can shift from Fourth to Third

in the low range is & mlles per hour. Gear changes from a
higher to a lower speed should be made as follows:

(a) Depress the clutch pedal and release the throttle ét.
the same 1nstant. ;

(b} Move transmission gear shift lever to neutral posi-
tion and at the same time accelerate the engine to
governed speed wlth the clutch engaged.

(¢c) Disengage the clutch and as the gear speeds are syn-
chronized shift to the next lower speed (do not apply
excessive pressure to the shift lever).

(d) Engage the clutch and depress the accelerator pedal
to gttaln the desired road speed. EKnow the speed of
your engine by its sound sc that you can make your
gear shifts at the right instant when the transmis-
slon and engline speeds are synchronlzed. BShifting
¢an be accomplished without gear clashing I1f the op-
erator wlll famlllarize himself with the vehicle,

DRIYVING DOWN HILL

In general 1t is advisable to go down hill 1n the next
lowsr gear than would be used to ascend the same hill. Re-
member that the englne governor 1s not effective in con-
trolling the engine spsed when the engine i1a used as a
brake in descending hills.

(22)
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TO SHIFT INTO REVERSE

Bring the vehicle to a complets stop before gttempt-

,ing te shift into reverse.

Disengage the clutch.

Move the gear shift lever as far to the right as pos-
sible wlth the lateh depressed and then to the rear as
far gs 1t will go.

Engage the elutech and at the samé'time depress the

accelerator to the desired englne speed to keep the
engline from stalling.

HOW TO CONTROL THE TRANSFER CASE

WISCONSIN TRANSFER CASE MODEL T-77-3-3

TRANSFER FRONT
CASE ¢ AXLE

CAUTION SHIFT DECLUTCH

DECLUTCH FRONT AXLE

WHEN OPERATING ON

HARD SURFACE ROAD. BIGH
FRONT AXLE CANNOT

BE DECLUTCHED WHEN

IN LOW IN TRANSFER

CASE.

-_—

NEUTRAL

)

LOW

(e
C
.—I

EC D |

GEAR-SHIFT
LEVER-POSITIONS

I1lustration {-13

Instructions for controlling the transfer case are as

follows:

1.

' To shift the transfer case from high range to low

range the truck must be at a standatill or operating
at a slow apsed.

Engage the front axle.

Fush the clutch pedal 1In and move the transfer case
shift lever into neutral positlon.

(23)
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HOW TO CONTROL THE TRANSFER CASE (Cont.)

L, Move the tranafer case shift lever as far to the rear
as possible. If the vehicle is in motion before this
shift from neutral to the low range i1s made releaze the
the clutch pedal and accelerate the englne to approx-
imately double the relative speed of the truck. Until
the operator familiarizes himself with the operation
of the vehicle this shift should net be made with the
truck in motion. '

5. If this shift 1z masde with the truek in motlon, after
the engine has been accelerated, with the clutch en-
gaged, agalin push 1in the c¢lutch and move the shift
lever as far to the rear as possible into the low
range position. (See Illustration 1-13%).

6. Engage the clutch and accelerate the engine to the
desired road speed at the same time.

7. To shift the transfer case from the low range to the
‘high range (a) push in the clutech pedal, (b) move the
shift lever forward through the neutral position into
the high range as far forward as it will go. (c) Make
this shift slowly and without any excessive pressure
on the shift lever. (d) Release the cluteh and ac-
cezlerate the englne to the deslred speed st the same
time.

Note:

The transfer case shlft lever and the front axle con-
trol lever are so arranged that the transfer case cannot
be shifted Into the low range except when the front axle
13 sngaged. Thils is done in order that any heavy work
placing strain on the driving members willl be distributed
over the three axles. The high range of the transfer case
can be used with the front axle engaged or dilsengaged,

For high speed operation on hard surfaced roads the
front axle should be dlsengaged.

Engage the front axle only when needed. Its use 18 to
be avolded as much as poasible. _Front axle engagement,
wherever good traction condlitlons exlst, causes sxcessive
tire wear, gear fallure and high drive unit temperature.

Remember that front axle engagement does not lncrease
power, 1t actually decreases it. Tractlion only 1s in-
creased by front axle engagement.

Never wait until vehicle 1s stalled before engaging
front axle. Engage the front axle before proceeding into
bad apots. Keep the vehicle moving at an even speed:. The
front axle is an auxlliary traction device to be used
only when conditions make its use necessary and before
getting stalled, for lack of traction and not lack of
power,,

(24}
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}5.

FRONT AXLE ENGAGEMENT AND DISENGAGEMENT

To engage or disengage the front axle with the trans-
fer case in the high range it 1s only necessary to
move the front aXle declutching lever into the de-
sired position. (3ee Illustration 1-13). It i8 not
necessary to disengage the clutch, and the shift 1s
easSier to make when the truck 18 1n motion.

To dlsengage the front axle with the transfer case 1n
the low range 1t 1s first necessary to shift the trans-
fer case 1nto neutral. With the front axle disen-
gaged the truck must then be operated in the high
range a8 long a8 the front axle remains disengaged.

OPERATION OF POWER ACCESSORY CONTROLS

FRONT WINCH JAW i CRANE AMD WINCH
CLUTCH [ - iL [=he)
PULL P e '__?ﬂiLue
TO ENGAGE, b (1] = TO ENGAGE

CRANE AND WINCH
SHIFT POSITIONS

FlVustration 1=-1U

Put the transfer case in neutral position (See I1-
lustration 1-13%).

Push in the clutch pedal.
Pull up on power teke-off lever (See Illustration 1-1%).

Shift the main transmlssion shift lever 1lnto the de-
sired speed. (See Illustration 1-12),

Engage the clutch.

To disengage the power take-off press down the clutch
and press lever down as far as 1t will go.

(25)
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OPERATION OF POWER ACCESSORY COHTROLS (Cont.)

To engage the front winch jaw clutch proceed as fol-

7-
: lows:
(a) Power take-off must be engaged as outlined
in Items 1, 2, 3 and #. '
(b) Lift up on the winch jaw clutch lever.
(c) Engage the cluteh.

8. To disengage the front winch jaw:ciutch release the
clutch, pushling the jaw c¢lutch lever down as far as it
will go. 4 g B

CAUTION:

No one should tamper with the power accessory control

levers unless he is familiar with the power driven equip-
ment.

NOTE:

For complete information on the operation of pover

driven_equipment refer to Sectlon 18, Body & Crane.

L7

(26)

~HOW TO §TOP THE TRUCK

Remove foot from accelerator pedal and apply the
brakes.

Relesse the ecluteh when vehicle speed has peen re-
duced to englne 1dling speed. '

Move the transmission shift lever into neutral posi-
tion. '

Apply the hand brake only after the vehlcle has come
to a complete stop.
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18.
A.

B.

c.

GENERAL INFORMATION ON MAINTENANCE

The scope of maintenance and repairs by the crew and
other units of the using arms 18 determined by the
ease with which the job can be accomplished. This
depends, of course, upon the time and tools avallable
to do the job, the nature of the terrain, weatheér con-
ditions, concealment, shelter, proximity to hostlle
fire, and skill of personnel. All of the conditions
are varlable and no exact system of procedure can be
described aor followed.

The definitlons given below are 1included in order that
the operation name may be correctly interpreted by
those dolng the work.

(1} BService. - Consilsts of cleaning, lubricating,
tightening bolts and nuts, and making external
adjustments of sub-assemblles and controls.

(2) Repalr. - Consists of making repairs to, or re-

placement of a part, sub-assembly or assembly that
can be accompllshed without completely disassemb-
ling the sub-assembly or assembly, and does not
require heavy welding or riveting, machining,
fitting and/or aligning.
(3} Replace. - Conslsts of removing the part, sub-
assembly or assembly from the vehlcle and replac-
ing it with a new or reconditloned or rebuilt
part, sub-assembly or assembly, whilichever the
case may be.

Rebulld, - Consists of completely reconditioning
and placing in servicesble condition any unserv-
iceable part, sub-assembly or assembly of the
motor vehlcle including welding, riveting,
machining, fitting, aligning, assembling and
testing.

Persommel of the using arm or service are aguthorized
to perform the following maintenance operations.

(1) Engine.
Cylinder head, replace. Valves, covel’, replace,
Manifolds, replace. Valve springs, reglace,
Tune up. Valve tappets, adjust-

(2)

Valves, clean carbon
light grinding.

Cocling Systen.

Fan assembly, replace.
Fen belt, adjust or re-
place. . .
Hose or plpe, replacs.
Radiator, clean and

flush. '

ment.
Valves, replace.

Radiator, replace,.
Temperature gauge, re-
place. ‘
Thermostat, replace.
Water pump, Irepack.

(27)
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(28)

(3)

(4)

(5)

(6)

(7)

GENERAL INFORMATION ON MAINTENANCE (Cont.)

Olling System.

011 filter, replacs.
011 gauge, replace.
011 lines, external
¢lean or replace.
011 lines, internsl
flushing.

Fuel Syétem'

Alr cleaner, clean or -
replace.

Carburetor, ,replace.

Fuel plpes and connec-
tions, repailr.

Electrical System.

Ammeter, replace,
Battery, replace,
charge and service.
Battery cables, replace.
Breaksr contacts, re-
place and adjust.
Generator, replace.
Head-lamp, adjust or re-
place {H1 types)
Horn, adjust or replace.

Cab and body.

Body, rsplace.
Body, floors, hood and
doors, repair.

011l pan, replace.

01l pressure, adjust-
ment . '

011 stralner,
replace,

0il viscometer, renlace.

clean or

Fuel pump, replace.

Fuel tank, clean or
replace,

Fuel gage, replace

Magneto, coll, condens-~
er, and spark plugs

. replace.

Ignition harness as-
sembly, replace.

Starting motor, replace,

Starting motor, spring
(Bendix) replace.

Switch, ignition or
lighting and starting,
replace.

Voltage regulator, re-
place,

Windshield, replace
Windshield, wipers, re-
place.

Transmisalon, transfer case and clutch,

Clutch, pedal, adjust-
ment.

Chasais running gear.

Brgkes, adjust,

Brakes, c¢ylinder, re-
place.

Brakes, shoe assembly,
replace.

Brakes, vacuum, boost-
er, replace.

Drag llines and parts,
replace or adjust.

Transmission, shift
levers, replace.

Shock absorbers and link-
age, replace.

3hock abaorbers, service.

Steering gear, assembly,
replace,

Steering gear, assembly,
adjust,

Steering knuckle arm,
replace,
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GENERAL INFORMATION ON MAINTENANCE {Cont.)
(8) Chassis running gear. {Cont.)

Fenders, replace. Wheel alignment toe-in,

0il seals, replace. ad just.

Propeller shaft, re- Wheel bearings, adjust
place, and replace.

Running boards, re- Wheel gresse retalners,
place, replace,

(9) Winch assembly.

Winch cable, replace.

(10) Misecellansous.

Cleaning. Speedometsr, replace.
Lubrication. Tire casings and tube,
Muffler and ex. pilpe, replace.

replace. Wheelsa, replace.
Painting. : Tire chalns, repalr.

(28)
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GENERAL OPERATION AND CONTROLS

19.

10.

Ils

12,

PROPER OPERATION REQUIRES:

A thorouéh knowledge of lubrication. (See Section 2)

Understanding of simple "trouble-shooting” of ignition
and fuel system.

Knowing the sound of the various units when they are
operating properly. :

1
Not over-speeding the vehicle, especially golng down
hill. Serlous damage to engine may result.

Not racing the engine or engasging the clutch too
gulckly 8o as to exert a great amount of straln.on the
cluteh, the unlt power transmlssion, transfer case,
drive line and driving axles.

Keeping the truck at a constant speed vhen 1n heavy
ground. ;

Watching closely the instruments provided in the pan-
el, particularly the alr pressure, oll pressure, am-
meter and <emperature gauge.

Not proceeding into a spot where heavy going will be
encountered wlthout bringing the truck to s complete
stop and engaging the front axle. Also, putting the
transfer case in underdrive. This 1s a very difficult
shift to make -and should be done while the chaasls 1s
standing still.

Always disengaging the front axle when operating light
on the highway.

Not clashing gears 1n the transmission or transfer
case. Investigate the reason for failure to shift
easily and quletly.

Never using First and Reverse gears to rock the chas-
sls back and forth 1in an effort to work 1t out of =
hole. Dolng this ususlly results in worklng the truck
deeper: into mud or sand. Use the winches,

Remembering that sir pressure applied to the brakes

1g never lost until the brakes are fully released.
When slowing down or coming to a complete stop, aet-
ting the brakes at the deslred position and holding
them there until the truck has stopped or sloved down
the required amcunt. Avoldlng application and release
of the brakes more often than necessary, as one appli-

_cation is enough to slow down or stop the truek, Never

"fanning" the brakes except when slowing down from

high road speeds.

(30)
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1%,

14.

PROPER OPERATION REQUIRES: (Cont.)

Never using the emergency brake to slow down or bring
the truck to a stop elther loaded or unloaded. This
was provided for parking only or for use 1in emergen-
cles. Not applying hand brake until truck has come
to rest. _ ‘

Not trying to force the chassls into a sharper turn-
ing angle by jerking on the steering wheel, as this
only results in damage to the steering gear.

15. Never steering by the spokes or hub of the steering

16.

wheel.

Keeping the truck clean, as this 1s of* great lmport-
ance 1n helping to discover defects and assigts in
ease of servicing, lubrication and tightening of the
chassis.

(31)
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INSTRUMENT PANEL
I1lustration |-16
Windshield Swipe sLeft-hand).

Windshield Swipe (Right-hand). -
Windshield Quadrant Wing Nut (Left).
Windshield Quadrant Wing Nut (Right).
Tachometer.

011 Level Gauge.

Air Pressure Gauge.

Water Temperature Gauge.

Fuel Gauge.

Speedometer.

011l Pressure Gauge.

Ammeter.

Ignition Switch.

Auxiliary Stop Light Switch.

Fuel Gauge Switch.

Spark Control.

Choke Control.

Lighting Switch.

Siren Light Switch.

Throttle Control.

Heater Switch.

Shifting Diagram Plate.

Two-Way Fuel Valve.

Heater.

Defroster Control.

Cowl Ventilator.

Door Stop.

(33)
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FRONT OF DASH
I1lustration 1-17

Fire Extinguisher.
Rear Window Control.
Air Cleaner.

Horn.

Horn Relay.

Rear Vision Mirror.
Regulator.

Air Governor.

Fuel Tank Valve.
Terminal Blocks.

oW OOoWT =uno

=

(34)
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DRIVER CONPARTMENT CONTROLS (VIEWED FROW LEFT)

30.
31.
32,
33
34,
1
38.
39.
4o,

45,

|1lustration |-18

Siren Switch (Rider Side).
Clutch Pedal.

Steering Gear.

Brake Pedal.

Accelerator Pedal.
Transmission Gear Shift Lever.
Hand Brake.

Transfer Case Shift Lever.
Front Axle Declutch Lever.
Door Stop.

Forward Winch Control Lever.

(35)
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28.
29.
34.
35.
6.
37.
38.
39.
4o.
41.

yo.

43,
2‘4.
n6l
1“7-

(36)

DRIVER COMPARTKMENT CONTROLS (VIEWED FRON
|1lustration 1-19

Dimmer Switch. ‘
Siren Switch (Driver Side).
Accelerator Pedal.

Starter Switch Button.

Horn.

Transmission Gear 3hift Lever.
Hand Brake.

Transfer Case Shift Lever.,
Front Axle Declutch Lever.
Door Stop.

Window Regulator Handle.

Door Handle.

Door Lock. s

RIGHT)

Crane and Winch Power Take-0ff Control Lever.

Identification and Capacity Plate.



T™ 9-795

HEAVY WRECKING TRUCK M1 20

20.

'10.

1

12.

13.

INSTRUMENT AND CONTROL SIGNIFICANCE

Reference numbers refer to Filustratioens
" Nos. !-16, f-18 and [-19 only.

Windshield Swipe (Left-hand):- ‘Pull button out to
start, push 1in to_stop.

Windshield Swipe (Right-hand):- Pull button out to
start, push in to stop.

Windshield Quadrant Wing Nut (Left):- For locking
windshield in open position.

Windshield Quadrant Wing Nut (Right):- For locking
windshield in open position.

Tachometer:- Indicates engine R.P.M. Over-speeding
engine will cause buzzer to cut-in,

011 Level Gauge:- Indicates the oil level in the en-
gine crankcase,

Alr Pressure Gauge:- Indicates the pressure in the sir
reservoir. Normal pressure, 90 Lbs. TIf the pressure
drops below 45 Lbs. stop and investigate. ' (See Sec-
tion 1%, Brakes).

Water Temperature Gauge:- Indicates the englne water
temperature, Normal temperatures range from 1600 F
to 180° F, If temperature reaches 212° F. investi-
gate the reason for over-heating, as serious damage

may result to the engine. (See Section 17, Cooling).

Fuel Gauge:- Reglsters the amount of fuel. "P" indi-
cates Full, "E" Empty. Tank capacity 50 Gals. each
tank. : -

Speedometer:- Indicates the road speed in miles per
hour, Do not exceed the maximum speed of 45 miles
per hour. _

Q11 Fressure GQauge:- Reglsters in pounds the pressure
of the oll circulating through the sngine. Normal
pressure at 1dling, 15 Lbs. Normal pressure at 2000
‘R.P.M., %0 ILbs. If indicator drops to "0" stop im-
mediastely and investigate the cause. (See Sectlon 3,
Engine).

Ammeter:- Indlcates the direction of current flow.
Zero to Plus 45 amperes indicates battery is being
charged. Zero to Minus 45 indicates battery is being
digcharged. If ammeter continues to show a discharge
investigate the cause. (See Electrical Section 15).

Ignition Switch:- Turn to right for "On", left for

LI Offﬂ'

(37)
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INSTRUMENT AND CONTROL SIGNIFICANCE *(Cont.)

14, Auxiliary Stop Light Switch:- In position gives con-
ventional stop light operation; pulled cut causes stop
light te burn constantly.

15. Fuel Gauge 3witch:- This two-way toggle switeh glves
fuel level readings in either tank. Right for right-
‘hand tank, left for lefi-hand tank. '

16. 3park Control:- Pull out to retard spark, push 1in to
advance. Normal drlving position 18 pushed 1in all
the way.

17. Choke Control:- Pull out to start when the engine 1s
cold. This control shuts off the air to the carbur-
etor, giving a richer mixture. Push in when the
engine starts. Do not run with the choke partlally
‘out at any time. Do not use to start when englne 1s
warm,

18. Lighting Switch:- This is a three-position push-pull
switch. In position is "Off"; first out position is
"Blackout”; second out position 1s "Service". (Bee
Illustration 15-12). s

19. Siren Liﬁht ewltch:~ Press toggle switeh to right to

turn "0On press. to left for "Off".

20. Throttle Control:- Pull out to open the throttle.
. Thls control glves the operator an accurate fuel setbt-
ting for starting. Push in to close. :

2]1l. Heater 3wltech:- Rheostat switeh rotates clockwise.
Heater motor speed decreasea as awlteh 1s rotated to
the right. ’

22, Shifting Diagram Plate:- Indicates the various lever
positions for control of tranamiasion, transfer case
and front axle declutching and engagement.

23. Two-Way Fuel Valve:- For selectinﬁ fuel tank from
which supply is to be drawn. "Up" on polnter connects
left-hand tank, "Right" on pointer connects right-hand -
tank. (See Illustration 16-2).

ok, Heatér:- Self-explanatory.

25. Defroster Control:- Lever wup is "on"; lever left is
Tarer,

'26. Cowl Ventilator (Left):- Push lever forward to open
and back to close.

27. Cowl Ventilstor (Right):- Push lever forvard to open
and back to close, -

{38}
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28,

29.

30.

L7118

32,
23,

3y,

35.

36.

7.

38.

ENSTRUMEKT AND CONTROL SIGNIFICANCE (Cont.)

Dimmer Switch:- Operated by the left foot railses and
Iowers the headlight beam for ¢lty and country driv-
ing. Dim the lights to oncoming traffic.

Siren Switch (Driver Side):- Depress "On"; release
Toff“ » 5

Siren Switch (Rider Side):- Depress "On"; release
off .,

Clutch Pedal:- Used to dlsengage the engine from the
transmlisslon. Do not engage guickly when the trans-
mission is in gear. Do not operate the vehicle while
resting foot on the clutch pedal as this will cause
abnormal release bearing wear and damage to the clutch
facings. '

Steering Gear:- Self-explanatory.

Brake Pedal:- Pressing down thils pedal applles air to
all wheel brake assemblies. Do not drive with foot
resting on thls pedal, as ailr wilill be applied to the
brake assemblies causing the brakes to drag and lin-
ing to wear. ' -

Accelerator Pedal:- Controls the amount of fuel de-
livered through the carburetor to the engine and the
road speed. '

Starter Switch Button:- Pressing down on this button
completes the circult between the battery and the
starter. The starter pinion engages the flywheel
gear, cranklng the englne. Release lmmediately after
the engine starts, Do not use starter for longer than
thirty seconds at one time.

Horn:- The horn button is located in the center of the
steering column and 1s connected to an electric horn.
A goecd driver does not use the horn unnecessarily.

Transmission Gear Shift Lever:- Thls lever glves the
operator a selection of various gear ratios for five
forward speeds and one revergse. (See Illustration

_ Te12]) .,

Hand Brgke:- Pull to rear as'far ag possible to set

the brake. Do not use this brake for service. This
lever operates the dlsc type emergency brake on the
propeller shaft. Before moving the vehicle release
the latch and move forward as far as possible to re-
leaze the brake.

(39)
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INSTRUMENT AND CONTROL SIGNIFICANCE (Cont.)

39. Transfer Case Shift Lever:- Move the shift lever for-
ward to place the tranzfer case 1n high range, center
position for neutral, and move it all the way back for
low speed range. (See Illustration 1-3). .

40, Front Axle Declutch Léver:- Press forward to declutch
the front axle; pull back to engage the front axle.
(See Illustration 1-13%). \

41. Door Stop (Right-hand and Left-hand):- Self-explana-
tory. '

42, Window Regulator Handle (Left-hand):- Driver control
to raise and lower the door glass.

4%, Door Handle (Left-hand):- Inside remote control handle
to operate the door latch,

44, Door Lock (Left-hand):- Self-explanatory.

i

45, Forward Winch Control Lever:- This lever engages the
forward wlneh only. Pull up to engage, down to dis-
engage. (See Tllustration 1-1%4).

46. Crane and Winch Power Take-Off Control Lever:- This
lever controls the forward and rear winch and crane
power delivery. Pull up to engage, down to disengage.
(8ee Illustration 1-14). '

h7. Identification and Capacity Plate:- Self-explanatory.

(40)
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LUBRICATION AND INSPECTION

2‘.

A.

Section |1

LUBRICATION AND ENSPECTION

TITLE Pa r:g raph

Lubrication 21
Inspection 22

LUBRICATION

General,.- Lubricatlon is an essentlal part of prevent-
ive malntenance determining to a great extent the _
serviceabllity of parts and assemblies. Lubricatlion
or the lack of it, influences materlslly repalrs and
operation, and is one of the most important factors
affecting dependable service and useful vehicle life.
Illustrations 2-1, 2-2, 2-3, and 2-4 on the following
pages are lubricatlon charts reproduced from Lubrica-
tion Guides 24 and 80. :

Detailed Lubrication and Service Instructions.

(1)

(v2)

(2)

Alr Clesner. Proper malntenance of alr cleaner
is essentlal to prolong engine 1life.

Crankcase, In hot weather or when engaging in
heavy duty, fi11 crankcase with OIL, Engine,
SAE 50, i1f availlable. Check level hourly under
extreme conditions.

01l Seals. All oll seals in double reduction
front axle must be lnspected periodically and
replaced if undue wear is apparent.

Wheel Bearings {Front).

(a) Remove driving plate by removing drive shaft
stud nuts and drive shaft retainers at the
‘end of the shafts., Loosen plate by means
of two puller screws. Straighten bent seg-
ment of lock and remove both lock nut and
bearing adjustment nut.

(b) Remove besrings, wash out old grease with
SQLVENT, Dry-cleaning, and repack with
GREASE, General Purpose No. 2.

(c) Replace bearings and bearing nut, using new
loeck nut. Tighten bearing nut, spln wheel
g2lowly until wheel begins to blnd, then back
off 1/3 turn, untll wheel spins freely with-
out end play.

(d) . Bend segment of lock nut over both the ad-
justing nut and lock nut to prevent shift in .
its position. Replace driving plate and re-
talners,
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c.

(5)

Wheel Bearings (Rear).

(a) Remove stud nuts around axle shaft drive
plate. Pull out sxle shaft belng careful not
to lose spllt taper dowel that acts as lock
on axle shaft driving studs,

(b) Put jack under housing, raise wheel, wipe
grease from end of housing tube and lock
nuts. Take off outer lock nut and remove
locking washer and inner adjusting nut. Re-
moval of wheel may be facilitated by sliding
80apy bosrd or asteel plate under tire.

(c) Lower the jack until vheel rests lightly on
the beoard or plate. Remove outer bearing and
ease wheel off on soapy surface.

(d) Clean all old grease from outer and inner
- bearings and inside of wheel hub. Repack
the space in the hub between the two cups
covering the bearings with GREASE, General
Purpose No. 2, 1/2 to 3/4 full.

(e) Replace wheel and slide on tube end, press-
Ing 1t tightly into hub. Tighten lnner ad-
Jjustment nut againat outer bearing until
vheel begins to bind when rotated. Back off
nut sufficiently to permit wheel to spin
freely without end play.

(f) Replace lock and outer lock nut. Tighten
and lock. Check all o0ll seals and replace 1if
necessary.

Tandem Rear Axle (M1). Lubricate spring seats
with GREASE, General Purpose No. 2, packed around
bearings at end of connecting tube.

Hoist. Lubricate crane and equipment gt time of
truck lubrication as lndicated on guide.

Alr Brake Reservolrs (M1, Series 2). Drain
aaily through drain cocks to remove condensate.

Reports and Records.

(1)

(2)

Reports. If lubricatlon lnstructlons are closely

ollowed, proper lubrlicants used, and satisfac-
tory results are not obtalned, a report will be
made to the Ordnance offlcer responsible for the
malntenance of the materisel.

Recorda. A complete record of iubrication serv-
feIng will be kept for the materiel in the Motor
Book.

(43)
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fubricant » Interval

CAUTION—Lubricate Datted

Interval ¢ Lubricant

Arrow Points on BOTH SIDES

Spring Shackle €6 % =~ _
Shock Absorher Links €6 %<~ 1‘1
Slack Adjuster €6 !/z i

Universal Joint & Steering (6 A
Knuckle Lower Brg. [plugl
{Nofe T) .

Front Wheel Brgs. {remove) WB § * /for /)

[Note 6] /, ;,r
Beake Camshaft €6 Y2’ ,-,
Brag Link €8 % ,,',",l. :, .

Steering Knuckle Upper Brg. €6 W7/ /

J' L

Brake Anchor Pins €6 ' ’:‘ v

!y

Tie Rod (G ‘/:'." ,' :
Air Brake Cylinder {phug} OE %'

(SAE 10} {Sparingly) ; ;
Shaek Absorber SA § /

[Fill te piug level) - ]

Front Axle Gniversal Joint 60 Y2 ,'

INote 8)
Spring Bolt £6

Drag Link £6 -
Clutch Shaft €6
Dise Brake (6 % -

BOTH SIDES—EACH AXLE

[
Rear Wheel Brgs. {remove) WB § +

(also through fitfing} WE %
< {Nate &)

DE Wiach Jaw Clutch
{Clean and oil when necessary
to avoid sticking)
1 68 Winch Gear Hausing
[See Table) [Note 5!

— % 06 Winch Brum and End Brgs.

1 60 Front Axle Diff. (See Table
[Mote 5)
Y 60 Winch.Univ. and Slip leints

SERYICED FROM UNDER HOOD

Y2 06 Front Engine Support

Y2 €6 Fan (fitting)

Y2 OF Generator (Sparingly)

1 OF Crankease {See Table)
Drain, refill [Note 3)
{heck level daily

Y2 DE Magnets {oiler}

Va2 OE Distribufor {Sparingly)

OE Wick under rotor (Note 9)
Y2 WP Water Pump {qrease cups)
1 GO Steering Gear [plug)

Y2 60 Winch Universal Joint

Y C6 Cletch Throwout Brg.
{ Sparingly]

Ve C& Pedai Shaft

Y2 U6 Emergency Brake Lever Bry.
{Remove floorbeards to reach
fitting|

2 60 Transmission {See Tabfel
{Noie 5)

%4 60 liniversals and Slip Jnmrs
{Kote B)

% L6 Air Brake Lever Bearing

Y G0 Transfer Case (See Table)
[Hote b}

Y2 60 Universal and Slin Joint$
{Nate 8]

1 60 Rear Axle Difl. {See Table)

Brake Camshaft €6 %"} o Nate§)
Siack Mjuster 06 % /| / 4 1 Thie s g s
5 | oLl A5l 1 60 Rear Axle Diff. {See Table}
Spring Seat WB Y2/ {¥ote 5)
KEY
LUBRICANTS INTERVALS

QE-—-0iL, Engine SAE 30 WE—GREASE, General bo— 500 MILES
GO—LUBRICANT, Gaar, Universal Purpose No, 2 1—1,000 MILES

SAE 0 WP—GREASE, Water pum 2—2.000 MILES
cs——ﬁnsﬁsi’s@n?g!z Purpote SA—SHHOCK ABSORBER LUID, 5-—5.000 MILES

No: | or No-0 (38 to +10°) oo - CHEGK DAILY

No. 0 (balow +10°) Crankcaso and Alr Cleaner

LUBRICATION CHART
HEAVY WRECKING TRUCK ¥1 (WARD LA FRANCE - SERIES 1)

INlustration 2-1

(v4)
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TABLE OF CAPACITIES WITH RECOMMENDATIONS AT TEMPERATURES SHOWN

Capacity Abaove +31° | T3I°to T10° | T10° to—I10" ; Balow —iD"
OF OF 13 i

Crankcass - 10 gt SAE 30 {Note3) | SAE30or 10 SAEI0 !
Transmission 12 qt. '
Diffwrential {front) 8 gt Refer to -
Diffarantials (rear, each} 7 gt GO GO GO
Transter Case i qt SAE %0 SAE 9% or 4 SAE 80 Sec. XIX
Winch Gear Case 2 qt :
Crana Winch Trans. 11/, qt. i

NOTES  Additional Lubrication and Service Instructions on Individual Units and Parts

NOTES

COLD WEATHER: For Lubrication and Service below —10°, refer fo Sec. XIX.
I. FITTINGS — Clean before applying

lubricant, Lubricate until new grease
is forced from the bearing. CAU-
TION: Lubricate chassis points after
washing truck.

.AIR CLEANERS — (Engine] Check
level and refill oil cup to bead level
daily with OE. Drain, clean and refill
every 50 to 500 miles, depending on
operating conditions. Every 1,000
miles, also remove air cleaner and
wash all parts. {Air Compressor] Every
2,000 miles, wash curled hair, dry and
reoil with OE.

. CRANKCASE—Drain only when en-
gine is hot. Refill to FULL mark on
gage. Run engine a few minutes and
recheck oil level. CAUTION: Be sure
pressure gage indicates oil is circulat-
ing. See Table.

. INTERVALS indicated are for normal
service. For extreme conditions of
speed, heat, water, mud, snow, raugh
roads, dust, etc., change crankcase

- ail and lubricate more frequently.

. GEAR CASES — Check level every
500 miles, ‘add lubricant if necessary.
Check with truck on level ground.
Drain, flush and refill at end of first
250 miles; thereafter as indicated at
points on guide. When draining,
drain immediately after operation.

. WHEEL BEARINGS {Front and rear)
—Remove wheel, clean and repack
bearings. (Rear) Remove plug on
wheel hub, located opposite fitting,
and lubricate through fitting until
new grease is forced trom plug hole.

CAUTION: Replace plug.

7!

Hitting

UNIVERSAL JOINTS (Front wheels)
—Remove plug in center of wheel .
hub and insert fitting. Remaove level
plug in rear of joint and fill through
to level of level plug hole.

CAUTION: After lubricating, replace
plug,

.UNIVERSAL JOINTS AND SLIP

JOINTS (Except winch units)—Apply
lubricant to joint until it overflows at
refief valve and to slip joint unti
lubricant is forced from end of slip
joint.

.DISTRIBUTOR - Wipe distributor

breaker cam lightly with ' CG and
lubricate breaker arm pivot with QE
sparingly every 500 miles.

. CABLE CONTROLS — Lubricate 5

cable control conduit fittings, located
under truck at each clutch end of
conduit, with CG every 500 miles.

.OIL FILTER — Renew filter element

when oil becomes dirty. After re-
newing -elemant, refill crankcase to
FULL mark on gage. Run engine a
few minutes and recheck oil leve!.

.OIL CAN POINTS — Lubricate

thrattle and spark control rod ends,
accelerator cross shaft, pintle hook,
clevises, with OE every 500 miles.

-POINTS REQUIRING NO LUBRI-

CATION ~— Springs, Tandem Drive
Axle Torque Rods and Spring End
Platforms, Rear Wheel Brake Anchor
Pins, Starter and Compressor.

(45)
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Interval o Lubricant Lubricant « Interval

Sheave Swivel Bearing (G %
Y €6 Sheaves Sheave 6 Y5
Y2 C6 Boom Contrel Shaft Bearings
| Boom Contrnl Drum Shaft Brg. £6 Vi {i

2 60 Boom Winch Hausing [Ses Tahle} '_ /’

iNote 3)

Y €& Pivot Cantrol Shaft Bearings (6 % WE‘ o)

Winch Deum Bearings (G % .IT iy =

Wiach Jaw Clutch OE
(Nete 4]

Winch Shaff Bearing C& %
Y L6 Sheave
% €6 Pivat Bearings
2 60 Pivaf Housing (See Tablel

{Nate 3]

Crane Winchk Housing &0 2
[See Tablel [Nete 31

Winch Idler Sprockef Bearing C6 %
LEFT SIDE OF CRANE (Note 5]
{left side of truck) ; . s
. Winch Drive Sprockef.Bearing C6 %
[Nete 51 REAR OF CRANE

{rear of truck)

% 06 Body Sheave
{Mounted on rear of body)

. % 06 Botm Sheave

KEY
LUBRICANTS INTERYALS
OE—OIL, Englne SAEXN : CG—GREASE, Ganaral Purposo
GO—LUBRICANT, Gear, Unlveral No. I {above +32°) ra— EILMILES
+32° tg +109) 1--2,000 MEILES
No. b {below +10°} _

LUBRICATION CHART
GAR WOOD CRANE (HEAVY WRECKING TRUCK ¥l - SERIES 1)

IVlustration 2-2
(u6)
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TABLE OF CAPACITIES WITH RECOMMENDATIONS AT TEMPERATURES SHOWN

~Capacity Above T32° | +32° to +10° | F10° to —10° | Below —I0°

Boom Winch Gear Casa 2 gt ;
| Crana Winch Gear Casa 2 ut. R |: k
G0 G0 GO eter to

Pivot Gear Casa 4 at SAE 90 SAE 90 or 80 SAE 80
Rear Winch Gear Case | 4/ qt. } o Sec. XiX
Rear Winch Tratgmiuloni 2 aqt.
NOQTES  Additional Lubrication and Service Instruckions on Individual Units and Parts MNOTES

COLD WEATHER: For Lubrication and Service below —10°, refer fo Sec. XIX.

[, FITTINGS—With the exception of the

pivot bearings which are enclosed,
. lubricate until new grease is forced
from the bearing, CAUTION: Lubri-

cate after washing truck.

2. INTERVALS indicated are for normal
service. For extreme conditions of
speed, heat, water, snow, dust, stc.,
lubricate more frequently.

3. GEAR CASES — Check level every
500 miles, add lubricant if necessary.
Check with truck on level ground.
Drain, flush and refill at end of first
500 miles; thereafter as indicated at
points on guide. When draining, drain
immediately after operation.

4. WINCH JAW CLUTCH — H sliding
clutch sticks, wash and recil with OE.

5. WINCH IDLER AND DRIVE
SPROCKET BEARINGS — Lubricate
trom under chassis.

6. POINTS REQUIRING NO LUBRI-
CATION — Cables and Winch Drive
Chains.
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CAUTION—Lubricate Doited

hrrow Points on BOTH SIDES I : 1,'.’-"'-'-" R gy’

Spring Shackle (6 Y2

linivgrsal Jeint {Note:7} €& *A

Wheel Bearings (Note 61 WB §

Brake Camshaft & Sfack Adj. C6 Y4

Drag Link C§ %2

Steering Xnuckle UpperBrg. €6 %1

Brake Anchor Pins €6 ‘4
(Sparingly)

Tie Rod €6 Y4

Air Brake Cyl. Push Rod.C& %

Siock Abserber SA 5
[Fill to plug levell -

Universai Joint (Note B) 60 %
Saring Bolt £6 A
Drag Link C6 %

Llutch Theoweu! Bearing C& %2
{Sparinglyl :

Cletch and Pedal Shafts €6 %

Clutch &ir Cylinder QE §
ISAE 107 {plug)

Threttle Control Conduits C& %
Air Brake Lever Bearing €6 %

Transfer Case {See Table) GO %
(Note §)

Power Take-off Canduit €6 %2
Disc Brake {6 2

Crane Winch Trans. (Nete§) GO 2
(See Table]

Whee Beasings [(Note &) WB §
Spring Seat WB 4 -

&
]

’ﬂWJ-.r I‘ i
gr"

-

) /i o
. -
£y 7

o
Vi

il T th

e ]

interval @ Lubricant

OF Winch law Clutch
{Cleanand oil when necessaryl
2 60 Winch Gear {ase
AS2e Tablel INote 5)

4 CG Winch Drum and End Brgs.
“1 60 Differential (See Table)

{Nate ) ;
Y2 60 Winch Univ.. and Slip Jaints

SERYICED FROM UNDER HOOD

%2 OF Distributor Shaft (oiler)

% CG Fan {{itting)

Y €G Front Engine Susport

‘e OF Generator |Sparingly)

1 OF Crankcase {See Tabiel
Drain, refili (Note 3]
Check leve) daily

% OF Magneto {cavered sil hole)

OF Wick under rator (Note 9
L6 Tachometer Drive (Note 101
Oil Fiffer {Note 111

Ve OF Starter (Sparingly)

Vs WP Water Pump {grease cupsl

1 60 Steering Gear (plug}

Ve 60 Univ. Jts. and Center Brg.

Ye L6 Emergency Brake Lever Brg.

1 GO Transmission [See Table)

' {Note 5}

2 60 Universal and Stip Joints

Y2 €6 Front Wineh Drive Clutch,
Cable Conduif & End Brgs.

" % 60 Univ. and Slip Jts. & Begs.

1 60 DiFerential (See Table]
(Note §)

Ve G0 Universal and Slip Jeints

1 60 Differential (See Tahle)

Brake Camshaft & Sfack Adj. €6 '3 - {Note 51
KEY
LUBRICANTS INTERVALS
OE—DIL, Engina SAE 30 WB—GREASE, General Ifp— 500 MILES
GO—LUBRICANT, Gear, Universal * Purpote No. 2 {‘{ggﬂ mtg
SAE 90 - WP-—-GREASE, Water pump A e
CG—GREASE. Goneral Purpose. SA—SHOCK ABSORBER FLUID, !
Na, | {abave -} 327} Haavy . CHECK DAILY
n:‘ol ?;:r:",o_ Tﬂ?} to:H0%) Crankcase and Air Cleaner

LUBRICATION CHART
HEAVY WRECKING TRUCK K1

(KENWORTH AND WARD LA FRANCE SERIES 2)

IMustration 2-3
(u8)
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TABLE OF CAPACITIES WITH RECOMMENDATIONS AT TEMPERATURES SHOWN

Capacity Above.‘i-nf 4327 to +10° +10* to —I0® Below —1D°
QE OE oF
Crankcase 1] qt. SAE 30 SAE30 or IO SAE 10
Transmission 12 qt.
Cifferential (front} g qt. 6o 6o co Rs;er to
Differentials (rear, sach) 7 gt. SAE 90 SAE 90 or B} SAE B0 Sec, XIX
Tramsfar Case 3 gt.
Winch Goar Mousing Z gt.
NOTES  Additional Lubrication and Service Instructions on Individual Units and Parts NOTES

COLD WEATHER: For Lubrication and Service below —10°, refer o See. XIX.

[. FITTINGS — Clean before applying
lubricant. Lubricate until new grease
is forced from the bearing. CAU-
TION: Lubricate after washing truck.

2. AIR CLEANERS — {Engine] Check
level and refill oil cup to bead level
daily with OF. Dratn, clean and re-
fill every 50 to 500 miles, depending
on operating conditions. Every 1,000
miles, also remove air cleaner and
wash all parts. {Air Compressor) Every
2,000 miles, wash curled bawr, dry
and oil with OE.

3. CRANKCASE—Drain only when en-

* gine is hot. Refill to FULL mark on
gage. Run engine a few minutes and
recheck cil level. When available,
SAE 50 will be used for above 90°
or under heavy duty conditions.
CAUTION: Be sure pressure gage in-
dicates oil is circulating. See Table.

4. INTERVALS indicated are for normal
service. For extreme conditions of

. speed, heat, water, mud, snow, rough
roads, dust, etc., change crankcase
oil and lubricate more frequently.

5. GEAR CASES — Check level every
500 miles, .add lubricant if necessary.
Check with truck on level ground.
Drain, flush and refill at end of first
250 miles; thereafter as indicated at
points on guide. When draining,
drain immediately after operation.

6. WHEEL BEARINGS—Remove wheel,
clean and.repack bearings. '

7. UNIYERSAL JOINTS {Front wheels

—Remove plug in center of whee

hub and insert fitting. Remove level

Flug in rear of joint and fill through
itting to level of level piug hole.

CAUTION: After lubricating, re-
place plug.

8. UNIVERSAL JOINTS AND SLIP
JOINTS {Except winch drive shaft
units)—Apply lubricant to joint until
it overflows at relief valve, and to
slip joint until lubricant is forced
from end of slip joint. .

9. DISTRIBUTOR —Wipe distributor
breaker cam lightly with CG and lu-
bricate breaker arm pivot with OE
sparingly every 500 miles.

10. TACHOMETER DRIVE — Provided
with' grease cup or fitting. CAU-
TION: If fitting is provided, do not
use, as [ubricant may be forced into
and seriously damage the distributor.

11.OIL FILTER — Renew filter element
when oil becomes dirty. After renew-
ing element, refill crankcase to FULL
mark on gage. Run engine a few
minutes and recheck oil [evel,

12.01L CAN POINTS—Lubricate
throttle and spark control rod ends,
accelerator cross shaft, pintle hook,
air compressar fulcrum pin, clevises,
with OFE every 500 miles.

i3. POINTS REQUIRING NO LUBRI-
CATION — Springs, Tandem Drive
Axle Torque Rods and Spring End
Piatforms, Rear Wheel Brake Anchor
Pins, Shock Absorber Links, Drive
Chains, and Compressor.

(49)



T™ 9-795

21

LUBRICATION AND INSPECTION

Intarval e Lubricant

n==1 LIS 1]

LEFT SIDE OF CRANE
(left side of truck)

Lubticant o Intarval

Rear Winch Gear Case 60 2

_Thrattle Cantrol Condeit C6& %

REAR WINCH AND TRANSMISS!

vy €6 Sheaves (Note 4)
Sheave Swivel Bearing €6 %

Boom Contrs! Drum Shaft €6 %
Bearing

Sheave £6 Y

Baom Winch Gear Casze
Drain Plug

2 60 Boom Winch Gear Case
{See Table) {Nate 3)

% (6 Boom Central Shaft Beasings’
V2 C6 Pivot Control Shaft Bearings

-4 €6 Crane Winch Throstle Contrel
Y C6 Pivo! Bearings

Yr 06 Sheave

2 60 Pivot Gear Case

Crane Winch Gear Case 60 2

(See Table) {Note 3) u—

Winch Idier Sprocket Bearing 06 4

[rear of tru:k} '

Pivot Confral Shaft Bearings CG 2 17

{See Tahle) (Mote 3) 7
Winch Shaft Bearing C6 %271

Lubricant ¢ Intarval

REAR OF CRANE

{rear of truck]

Interval & Lubricant

14 60 Universal Jnint

2 60 Rear Winch Transmission
{See Table} (Note 3]

Y2 €6 Transmission Support Bearinq-
% €8 Winch Shaft Bearing

Y -L6 ldler Sprocket Bearing

ON ‘

KEY
LUBRICANTS - INTERYALS
GO—LUBRICANT, Cear, Universal CG—GREASE, General Purpose
ﬁ"‘ : (abh?ven-f-n".] . t— 500 MILES
e. l or No,
{+32° to 4-10°) 2—2,000 MILES
Me, 0 {below + 10°) |

LUBRICATION CHART

GAR WoOD CRANE (HEAVY WRECKING TRUCK ¥1 - SERIES 2)

(50)
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TABLE OF CAPACITIES WITH RECOMMENDATIONS AT TEMPERATURES SHOWN

Capacity Above 132° | 132°fo 110° | +10° to—10° | Halow —I0°
Boom Winch Gear Casa 2qt. l ) R 'I: t
GO [ 1e] arer to
Crane Winch Goar Case 1qt. SAE %0 SAE 90 or B0 ;
Pivot Gaar Case [N ( o Sec. XIX
" NOTES  Additional Lubrication and Service Instructions on Individual Units and Parls NOTES

COLD WEATHER: For Lubrication and Service below —10°, refer ¢ Sec. XIX.

1

FITTINGS—With the exception of the

pivot bearings, which are enclosed, lu-
bricate until new gresse is forced
from the bearing. CAUTION: Lubri-
cate after washing truck,

. INTERVALS indicated are for normal

service. For extreme conditions of
speed, heat, water, snow, dust, etc.,
lubricate more frequently.

. GEAR CASES—Check level every 500

miles, add lubricant if necessary.
Check with truck on level ground.
Drain, flush and refill at end of first
500 miles; thereafter as indicated at
points on guide. When draining, drain
immediately after operation.

. SHEAVES — Also lubricate boom

sheave, located st end of boom, with
CG through fitting every 500 miles.

. POINTS REQUIRING NO LUBRICA-

TION — Cables and Winch Drive
Chains.

(51)
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22 LUBR{CATION AND INSPECTION
22. INSPECTION
A. General. - To lnsure mechaniecal efficiency it 18 nec-

es3ary that the vehicle be systematically Inspected at
regular intervals in order that defects may be discov-
ered and corrected before they result in serious dam-
age.

(1) If cracks should develop in castings or other
metal parts they can be discovered at the com-
pletion of a run by the dust and oil deposits on
exterlior or Interior surfaces,

(2) The Chief of Ordnance should be advised through
the local Ordnance Offlcer of any chronic troubles,
technical fallures, or unsatisfactory operation of
any part or unit. Any suggestions for the im-
provement of the 1nspection procedure based on
actual operating experience should likewise e
forwarded so that all units may benefit.

(3) Reports will contain the followiﬁg:

{a) Identity of vehicle and component assembly:
The ordnance designation of vehicle and
component, ineludling the U.5. Reglstration
Number and Ordnance Serial Number. The name
of the manufacturer and the manufacturer's
designation, 1ncluding the model, type, and
serlal number. The length of service in
miles or houra, The date on which the af-
fected component assembly was installed in
the vehicle.

(b} Description of faillure, defect or improper
functioning: The name of the place and date
of failure. The manner in which the compon-
ent 18 damaged, defective or improperly
funetioning, settling forth the attsnding
circumstances and known causes of the fail-
ure, defect or Improper functlonlng, tegeth-’
er wlth pertinent drawvings, photographs,
aketches, and sample Speclmens,

(c) Remedial action taken: The present location
of the replaced or defective parts. The
source of the parts used in making the re-
pairs or replacementz. The source of labor
used in maklng the repairs or replacements,
1f other than ordnance personnel.

(4) A separate report will be made for esdch failure,
unless there are a number of ldentlical failures
to be reported. In that event, a single report
may be submitted, providing each vehlcle involved
is identical. The local ordnance offlcer will

(52)
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IKSPECTION (Cont.)

forward reports to the 0fflce, Chief of Ordnance,
These reports should not be addressed to an Ar-
senal, Manufacturer or Contractor, unless such
action 1s specifically authorized.

(5) The defective or broken material that has been re-

placed and reported by this procedure must be held
pending dlsposal instructions from the 0ffice,
Chief of Ordnance.

Dally prestarting inspection.

(1) Before starting engine.

(g)

Check fuel supply; crankcase engine oll
level; water or antifreeze 1in radiator; and

water level 1n hattery.

Ezamine surface under vehicle for evidence
of leaks. .

Check engine for loose parts, electrical
connections, and fuel and oil lines for
l=aks. '

Inspeect tires for proper inf'lation and cas-
1ng injuriles.

Inspect front axle and steering linkage for
broken parts. :

Inspect lights and horn for operation.
Check tcocols and equipment for presence.

Check connectlon and condltion of towed load,
if any.

Be sure all transmissions and power take-offs
are 1n neutral. ’

'Be sure valve 1n air-brake storage tank is

closed.

(2) After starting engine.

(a)
(v)

(c)

(d)

Check fan operation.

Check engine for loose parts and unusual
nolses. : )

Note proper functioning of instruments on
dash ag englne comes to operating temperature.

Check operation of windshleld wiper.

(53)
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1

INSPECTION (Cont.)

(e} As the vehicle 1is moved, check operation of
clutch, transmission, steering and brakes.

C. Dally inspectlon during operation.

£l -

(2)

During operation the driver should be alert to de-
tect abnormal functioning of the engine. He -
should be tralned to detect unusual engine sounds
or noises. He should glance frequently at the
instruments on the dash to be sure the engine is
functioning properly.

Only under exceptional clrcumstances should a ve-
hicle be operated after 1lndications of trouble
have been observed. When 1In doubt the engine
should be stopped and assistance obtalined. In-
spection durdrng operation applles to the entire
vehicle and should be emphasized throughout the
driving instruction period.

D. Dally inspection at the halt.

(54)

(1)

(2)

At each halt the operator should meke careful

inspection of the velicle to determine its gen-
eral mechanical condition., Minor defects detect-
ed during the march together with defects discov-
ered at the halt should be corrected during the
halt or proper disposltion of the vehicle should
be made so that unnecessary delay may be avoided
and major fallure prevented.

A suitable géneral routine is as follows:

{a) Allow the engine to run = short time and
-1isten for unususl nolses, If unusual sounds
or knocks are heard with the engine running
and the vehiecle stopped and clutch disen-
gaged, the sound 1 orlginating from the
engine assembly. -

{b) Logok under the vehicle for fuel, oll and
water lenks.

(¢} Check engine oll (after engine has stopped a
few minutes), fuel and water supply. °

(d} 1Inspect tires for inflation, cuts, embedded
objects, and ilndications of faulty wheel
alignment. Note conditicn of chains, if
used.

(e) FPFeel brake drums, hubs, and gear cases for
evidence of overheating.
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INSPECTION (Cont.)

(f) Inspect the 1lghts, if traveling at night
with lights.

(g) Inspect the condition of the towed load if
any. :

Daily inspection after operation. - At the conclusion
of the day's operation an inspection similar to that
made at halt but more thorough and detailed should he
made. The inspection should be folliowed by the neces-
sary preventive maintensnce. If defects cannot be
corrected, they should be reported promptly toc the
Chief of BSection or other designated individual. A
suftable routine is as follows:

(l) Check all items included in the inspettion at the
halt, testing lights in all cases. Be sure to
check tire pressure to 70 1lbs.

(2) Raise the hood and look for loose, missing, or
broken parts and indications cof 1mproper opera-.
tion. Examlne grease sseals for evidence of fail-
ure or over-lubrication.

(j) Check axles, steering gear and linkage, and
aprings for condition, alignment, and attachment.

(4) Examine propeller shaft and brake linkage for con-
dition, worn, lost, and broken parts or foreign
materlal wrapped around the shaft. Check body
bolts, tighten or replace as required. Check
-tools and equipment and secure replacements, 1f
necessary.

(5) Drain condensed waﬁer from alr-brake storage
tank. '

Weekly or 250 mile inspectlon. - The following inspec-
tion is made once a week or after 250 miles of opera-
tion, whichever occurs first. This 1nspection should
be made 1n addition to the routine dailly inspections.

(1) Clean batteries and tighten terminals, if loose.

(2) Add distilled water to bring level of electrolyte
3/8 in. above plates.

(3) Check gasoline and oil lines for breaks, loose
connections, and evidence of chafing.

(4) Drain and clean fuel filter. If extensive water
or dirt 1ls observed, draln out and clean fuel
tanks. Service alr cleaner. Do not overfill with
oll. ;
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(5)

(10)
(13

(12}

(13)
(14)

(15)

(16)
(a7

INSPECTION (Cont.)

Check alr inductlon system for leaks. Check and
adjust all contrel linkage for wear, free opera-
ticn, and missing ccotter pins. See that full
travel of the controls is obtalned. -

Check all flexible condults for breaks and worn.
gectlions. )

Check free travel of clutch pedsl. See that
fenders are not dented or broken and that they
are tightly bolted to the bracket.

See that the hoed 1s not damaged and that holding
devices and brackets are tight. '

Tighten all loose mounting bolts and replace any
mlsaing bolts on the brush guards, bumpers, and
brackets.

Examine cab for general condltion, operation af
windows, door hinges, door latches, upholstery,
ete.

‘Examine steering knuckles and hubs of driving

axle and look for leaks of lubricant from the
housing. .

Examine shock absorbers, arm linkage, and secur-
1ty of moeunting. Check security of mounting of
tranafer case to frame and tighten or replace
loose or missing belts. Tighten generally,
screws of axle héusing, transmission, transfer
case, and hubs, and replace any that are missing.

Examine and tighten gxle flange and wheel nuts.

Clean vehicles, generally, and clean engine and
accessories of oil and dirt, :

Check proper lubrication by removing level plugs
from all driving axles, transmission, transfer

- case, and gear cases.

Check engine o©ll level and cooling water level.

Inflate tires to 70 pounds using a gage. Do not
attempt to inflate tires while they are excess-
ively hot. '

G. Thousand mlle inspection. - Thls inspection is to be

performed every thousand miles or monthly whichever
occurs first., In addltion to the dally and weekly
inspection, the following will be made:

(1)

(56)

Clean engine with dry-cleaning solvent
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(3)
(%)
(5)

(6)
(7)
(8)

(9)

(12)

(13)
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INSPECTION {Cont.)

Remove and check all spark plugs. Replace, if
necessary.

Check valve clearances.
Tune up engine.

Inspect carburetor for flooding and replace, if
necessary.

Inspect magneto breaker points and reset to proper
gap.

Inspect polnts for pltting. If points show ash-
colored burning, have the condenser checked.

Check compression of each cylinder. Cylinders
must be hot.

Remove window straps of starter and generator and
inspect brushes, commutator, and general internal
appearance. If brushes need replacing or if
other repairs are indicated, replace the unit.

Check all nuts securing englne accessories and
tighten, if necessary.

Check o0il level in transmission and transfer
cases and other gear cases. Lubrlcate the ve-
hicle throughout, complying with the Lubrication
Guide.

Check, and where nécessary, replace or exchange
unit accessories such as headlights, batteries,
airens, generators, wiring, harness, etc.

Road test the vehicle. Check operation of all
equipment on vehicle such as winch chain, ete.

Technical inspection. - In addition to the above in-

spection, the semi-annual or 6000 mile inspection 1s
to be performed-and recorded on WDQMC Form No. 260
and necessary maintenance operations performed.

(57)
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ENGINE ASSEMBLY REAR - INSTALLED
I1lustration 3-3
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ENGINE ASSENBLY - REAR
I1lustration 3-4
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ENGINE ASSEMBLY - RIGHT HAND
I1lustration 3-6
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ENGINE ASSENBLY - LEFT HAND SIDE
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ENGINE ASSEMBLY - BOTTON
I1lustration 3-10
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25-25  ENGINE
Section 1]
ENGINE
TITLE ' Paragraph
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Speci fications 23
Description 24
Relation of Parts . 25
Service Diagnosis and Cause 25
Vapor Lock . 27
Caution 28
Specifications:
Manufacturer: Continenta.
Model: 22-R
Type: Valve-~1in-head
No. Cylinders: S1x
Bore: H%"
Stroke: 5%
Piston Displacement (Cu.In.): 501
Governed Speed: 2400 RPM
Compression Ratio: S T
Firing Order: 1-5-3~6-2-4
SAE HP: 48.6
Brake H.P.: 145 at 2400 RPM
Torgque: ' 372 Ft. Lbs.
Normal 011 Pressure Eldle): 10 to 15 Lbs.
Normal Q0il Pressure (Oper- -
ating RPM): 40 to 45 Lbs.
Spark Plug Gap: .025"
Distributor Poilnt Gap: .020 * ,po2"
Magneto Breaker Point Gap: . .015"
Valve Tappet Clearance (Hot)
Intake: 013"
Exhaust: ° .018"
Description: :

The englne 1s a Continental six-cylinder, valve-in-
head, four-cycle unit. The cylinder block and ¢crankecase
are cast integral in-a single Dblock.

Relation of Parts:

The terms "Front" and "Rear” of an engine, designating
the relative position of component parts, follow the com-
mon usage of those terms as applied to engines, vlz:

"Front" designates theé timing gear end.

"Rear" designstes the flywheel end. '

"Right" and "Left" 1s applied when the
engine 1s viewed from the flywheel
end. '

The air compressor is mounted on the left hand slde di-
rectly back of the timing gear case at the front end ‘of
the engine.

{70}
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Relation of Parts (Cont.)

A through drive is provided through the compressor to
drive the water pump which is located about 3/4 way back
on the left hand side of the engine.

The distributor and magneto are also on the left hand
side of the engine and are mounted just ahead of the ailr
compressor. :

The

fuel pump 1s mounted near the rear of the engine

directly back of the water pump on the left hand side.

The
of the

The

The
at the

The

generator 1s flange mounted on the right hand silde
timing gear case at the front of the engine.

carburetor 1s on the right hand side of the engine

starting motor 1s mounted in the flywheel houslng
rear of the right side of the engine.

0oll filter 1s mounted directly above the starting

motor at the right rear slde qof the engilne.

OIL FILTER CARTRIDGE REPLACEMENT
[Vlustration 3=11

(71)
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Relation of Parts (Cont.)

The fan is belt-driven at the front of the engine.

26.

SERVICE DIAGNOSIS AND CAUSE

1. Engine will not Start - Spark Test Indicates No Spark:

(72)

A.

The ammeter on the 1lnstrument panel will prove a
valuable ald in localizing a defect in the circult
which results in no spark. If the ammeter shows
no discharge it is an Indication that the primary
eircuit is interrupted and the current is not per-
mitted to complete the circuit to the battery.

(a) Ignition switch 1s defective.

(b) Loose connections from starter switch to
ammeter.

(¢) Loose connections from ammeter to ignitlon
switch. ' ‘

(d) Breaker points in distributor are not closlng.

(e) Breaker points are excesalvely burned or pit-
ted.

(f) Primary wire from ignition switch to coll and
from coil to distributor may be broken or
connections loose. ' -

(g) Defective ignition coil

Normal ammeter reading - needle operates between 2
and 5 amperes discharge while starter is cranking
the engine. When ammeter reading is normal with
slight oscillation it indicates that the primary
circuit is complete, therefore, checking should be
confined to the secondary circuit as follows:

(a) High tension wire from coll to distributor
may be broken or grounded.

(b) Defective ignition coil.
) Defective condenser,
) Defective distributor rotor.
(e) Defective distributor cap.
)

Corroded high tension terminals either at
coll or distributor cap.

(g) Dampness in distributor.
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SERYICE DIAGNOS1S AND CAUSE (Cont.)

(h) High tension wiring may be wet.

C. Ammeter indicates abnormal discharge - more than
2 to 5 amperes. This condltion is an indication
that a short exlsts in the primary circuit. This
can occur in the ammeter, the ignition coil, or/
the distributor, as follows:
(a) Wire from ammeter to ignition switeh and from

ignition switeh to.ignition coill may be
shorted or grounded.

(p) Primary winding in ignition coil may be
shorted.

(¢) Distributor points may not be opening.
(d) Condenser.may be shorted or grounded,
(e) Breaker arm in distributor may be grounded.

Engine Will Not Start - Spark Test Indicates Weak
Spark:

A. Distributor points may be burned or badly pitted.

B. Loose electrical connections throughout the cir-
cuit causing high resistance.

High tension wires may be defectlve or wet.
Weak ignition coil.
Weak distributor condenser.

Defective distributor cap.

@ 4 = g

Defective dlistributor rotor.
H. Broken rotor brush.
Engine Will Not Start - Spark Test Indicates. Good

Spark. This eliminates the 1pnition system and the
fuel system should be checked as follows:

A. If inspection reveals gasoline is present in the
carburetor, check:

(a) Carburetor may contain dirt or water.

(b) Carburetor may be flooded through excessive
use of choke.

({¢) Choke control may not be operafing.
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]

SERVICE DIiAGNOSIS AND CAUSE (Cont.)

B. If no gasoline is reaching the carburetor check the
following: '

(a) Fuel lines may.be plugged.

(b) Fuel pump may be inopgfative;

(c) Vent in fuel tank cap’may be plugged.
{d) Tank fuel line may be kinked.

(e). Tank fuel line may have alr leak.

4. Engine Mis—fires, Continues Mis-firing in One or More
Cylinders: ' '

A. Faulty spark plugs. Check the following:

(a) ° Is recommended type plug being used?

(b) Spark plugs may be dirty.

(¢) Spark plug gap may be too great.

{d) Porcelain may he cracked.
Note:=- If color of porcelaln that
Into the combuation chamber is light brown,
.spark plug is of correct type. If porcelain
is black, spark plug 1s too cold - use a hot-
ter spark plug. If porcelein is white, spark
plug is too hot - use a colder plug.

B. If faulty spark plugs have been eliminated, check
the following: '

(a) High tension wires from distributor to spark
plugs may be grounding.‘

(b) Distributor cap may be defective..
(¢) Cylinders may have insufficient compression.

5. Engine Ruhs'Unevenly - Brratlic Mis-firing:

A. TUneven operation at 1dliing speeds. Check the fol-
lowing: .

(a) Paulty spark plugs.
(b) Spark plug gaps are adjusted too wide.

(¢) Ignition coil 1s defective.
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SERVICE DIAGNOSIS AND CAUSE (Cont.)
(d) Condenser defective.

(e} Distributor breaker polnts improperly ad-
justed.

(f) Distributor breaker poilnts sticking.
{g) Valve mechanism in poor condition.
(nh} Valve sticking open.

(1) Weak valve 5pfing.

{j) Incorrect tappet clearance.

(k) Defectlve.cylinder head gasket.

(1) Uneven cylinder compression.

B. TUneven englne operation‘at high speeds. Check
the following:

(a) Weak valve springs.

(b) Weak distributor breaker arm spring.
(¢) Breaker points adjusted too wide.
(d) Breaker points adjusted too close.
(e). Incorrect type of spark plugs.

(f) Spark plug gap adjusted too wide.
(g} Spark plug gap sdjusted too close.

Sharp Pinging Noilse When Pleking Up Speed or Pulling
Hard: "

"A. Distributor timing not set properly.
B. Excessive ¢arbon in engine. '
C. Improper grade of fuel.

Sharp Hollow Slapplng Sound When Engine is Pulling on
Level Ground or in Cold Condltion:

A. Worn pilston

Light Enock When Engine 1s Running Idle:

A, Lpose wrist piln.
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SERVICE DIAGNOS!S AND CAUSE (Cont.)

g, Dull Regular Knock in Engine in Time With Engine Crank- -
shaft Speed:

A. Loose coﬁnecting rod bearing.

10. Dull Heavy Pound in Time with Crankshaft Speed:

A, Worn or burned out main bearing.
B. Loose flywheel.
C. Excessive clearance 1n front mounting yoke.

11. Light Clicking or Tapping Noise:

A, Valve tappeté out of adjustment.
B. Weak valve springs.
C. BStuck valve.

12. Intermittent Squeak or Squeal:

A. Loose fan belt.

1%. Continuous Squeak or Squeal:

A, Dirty gqnerator commutator.

B Glazed generator brushes.

C Lack of lubrication in generator.
D. Lack of lubrication in water pump.
E. Lack of lubrication in distributor.

14, Loud Exhaust Nolse:

A, Blown exhaust gasket.
B. Muffler blown out.
C. Exhaust plpe broken.

15. Popping, Spitting and Spark Knock:

A. Valves adjusted too close.

B Exhaust wvalve heads {oo thin.
C. Excessive carbon.

D. Weak valve springs.
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16.

17

1.8.

19.

SERVICE DIAGNOSIS AND CAUSE (Cont.)
E. Hot spot in cylinder head.
F. Valves not properly seated.
G. Valve timing early.
H, Poor fuel.
I. Broken spark plug porcelaln.

Steaming and Hlasing:

A. Insufficient water in radiator.

Engline Over-heats:

Late timing.

Water pump not working,

Leck of C11.

Alr cleaner plugged,
Radiator covered too much.

Over-gupply of anti-freeze.

Plugged or restricted coollng system.

Locse or misslng fan belt.

H I @ 9 B o a gm

Insufficent water in radlator.

Engine Refuses. to Stop When Switch 1= Turned Off:

A. Excessive carbon in engine.
B. Exhaust valve heads too thin.
C. Hot spot in_cylinder heéd. |
D. OQOver-heated engine. |

E; Defective ignition switch.

Engine Stalls When Idle:

A. Cold engine.
B, Idle adjustment set tdohloy.

C. Spark piug gaps too wide.

(77)



- TM 9-795

26 B ~ ENGINE

SERVICE DIAGNOSIS AND CAUSE (Cont.)

D. Distributor breaker point gap too great.

20, Excessive Vibration in Engine:
A. iﬁose engine'mounting suppor:is.
B. Cylinders.not firing properly.
C. Loose flywheel.

21. Lack of Power:

A. Loss of compression.

Valves not seatling.

Valve timing not correct.
Late 1gnition spark.

Plugged muffler.

Hand brake applled.

Alr leaks at intake manifold.
Dragging brakes.

Slipping clutch.

Defective fuel pump.

Air cleaner restricted.

!:".'Jqf-lt—imfa'llbdt:!ow

Weak valve springs.

=

Excessive cylinder wear.

=

Valves sticking.
0. Error in tire rolling radii.

22. Excesslve 011 Consumption:

A. Worn or broken piston rings.

B Piston ring slots plugged with carbon.
c Cylinder bores out of round.

D. Cylinder bores excessively tapered. -
E

Improper grade of oil.
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[

23, Low

SERVICE DIAGNOSIS AND CAUSE (Cont.)
011 level too high.
011 leaks at gaskets and seals.
Loose bearings.

01l Pressure:

0 B g o b >

Improper grade of oil.

01l pump screen clogged.

Loose bearings.

011 pump not functioning properly.
Excessive wear in oll pump.

Loose o0il line connectlons.

24, No 01l Pressure:

A.
B
C.
D.
E.

Defective oll gauge.
Insufficient oil in enginé.
011 screen clogged. ‘
Broken pressure line.

Strlpped oll pump gears.

25. Black Smoke Gomiqg Qut of Exhauat Plpe:

A.
B,
C.
s

Toc rich a carburetor mlxture.

' Excessive carbon in engine.

Loose plston rings.

Excessive piston ana ring clearance.

26. Blue Smoke Coming Out of Exhaust Pipe:

A,
B.

Topo much oill in the crankcase.

Excessive plston ring wear.

27. Smoke Coming From Under the Hood:

A,
Bl

Shért in wiring.
Engine too hot.
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26-27 | ENGINE

'SERVICE DIAGNOSIS AND CAUSE (Cont.)
C. Excessive oll in the engine.
D. Poor engine condition.

28. Odor of.Gasoline:

A. Leaking fuel lines.
B. Leaking fuel pump diaphragm.
26, QOdor of Burning Rubber:

A. S8hort circuit 1n electrical units.
B. Wiring in contact with manifold.

30. Odor of Burning 011:

A. Over-heatsd engine.
B. Dry accessory bearing, such as fan,

31. Engine Will Not Start - Refuses to Rotate'

‘Loose battery connectiong.

Corroded battery connections.
IDischarged-battery.

Cable to_startiﬁg motor grounded.
Defective starting motor.

Starter drive gear refuses to engage.
Broken.drive gear spring or bolt.

. . Flywheel starter teeth broken.
Flywheel gear loose on flﬁwheel.

Engine frozen (extreme cold).

Wy H M @ " Y o w

" Pistpns atuck.

21, . VAPOR LOCK

Definition: When a portlion of the fuel system becomes
filled with gasoline, vapor is causing either partial or
total disruption of fuel flow to the carburetor.

Diagnosis: Vapor Lock causes the gasoline level in the
carburetor float bowl to become low or even dry. This
causes a lean mixture and can be identified by the

(8c)
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YAPOR LOCK (Cont.)

following:

(a)
(b)

(d)
(e)

Lack of power on full throttle.
Flat spots on part throttle.
Stalling on idle.

Inabllity to start hot engilne.

Reduced engine speed because of lean mixture.

Heat Source: The fuel pump is the greatest offender and

derives
(a)
(p)
(c)

CAUTION

heat from the followling sources:
Heat conducted from the crankcase and camshaft.
Heat recelved from splashing of hbt oil.

Heat received from under-hood alr.

1. Do not race the engine.

2. Do not lug the engine - shift to a lower gear.

3. Watch the instruments that indlcate englne operating
condition. -

4, Remember the governor has no effect on controlling
engine apeed when using it &8 a brake.

5. Do not abuse the sguipment.
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29.

30.

31.

Section 1YV

CLUTCH
TITLE Paragraph
No.
Specifications 29
Description 30
Service Diagnosis and Cause—— - 31
Caution 32
Specifications:
Manufacturer: W. C. Lipe
Size: 14"
Type: Single-Plate, Dry Disc
Pressure Spring: Helical '
Number Used: : One
Description:

The clutch serves as & means of applying engine pover
to the power transmission system of the vehlcle conslsting
of the transmission, propeller shafts, transfer case, aXle .
driving units, axle shafts and wheels. It allows the en-
gine to pick up the load gradually. When disengaged it
forms a disconnecting 1link between the engine and power
transmisslon group. :

Twenty pressure levers hinged on ball bearings are so
placed in the unlt that the centrifugal force of the spin-
ning clutch aids the pressure spring when the clutch 1s

engaged.

Engagement 1s obtained from a pressure plate which
moves in the same plane as the flywheel face, contacting
and clamping between the pressure plate and the engine
flywheel the lined driven member. It 1s held in this
tightly engaged position by the pressure spring acting
upon the hinged levers. '

SERVICE DIAGNOSIS AND CAUSE
1. 3lipping:
(a) Improper adjustment.
(b) Weak spring.
(¢} Worn lining.
(d) ILining oil-soaked.
(e) Lined plate sticking.

(f) Misalignment,
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31-32 CLUTCH

2.

g

SERVICE D-LAGNOS IS AND CAUSE (Cont.)
Graﬁbing:
(a) 0il on lining.
(b) Lined plate sticking.
(e) Worn spline on clutch geap.
(d) Loose engine mounting.
Rattling: |
(a) Weak retractor springs.
(b) Loose flywheel ring bolts.

(¢) Pooriy centered release yoke.

32. CAUTION

Ly

(86)

Do not operate vehicle with foot resting on the clutch
pedal.

Do not engage clutch quickly, placing a shock load on
the power transmission units.

Do not delay having the clutch adjusted once it has
started to slip.

CLUTCH PEDAL CLEARANCES
Illustration 4-2

When at least 3/4" of free movement of clutch pedal
with clutch engaged can no longer be felt have clutch
readjusted. When pedal pad strikes toeboard have
clutch readjusted. : '
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HEAVY WRECKING TRUCK M1 33-34
Section V¥
TRANSMISSION
TITLE | - Paragraph
0.
Specifications 33
Description 34
Service Diagnosis and Cause — 35
Cantion 36
33, Specificatlons:
Manufacturer: Fuller Manufacturing Co.
Model: 54 -620
Ratlos
First: 7.07:1
Second: 3.50:1
Third: 1.72:1
Fourth: 1.00:1
Fifth: LT76:1
Reverse: T7.11:1
Bearings
Clutch release bearing: BCofA CTDS-T76
Countershaft front: Hyatt 1307-TS
Countershaft rear: MRC 509-MFG
Main drive gear: MRC 310-MFG
Mainshaft Pllot: Norma Hoffman R130-LL
Mainshaft rear: MRC 310-3G
Reverse Idler: Hyatt 95732
Lubricant Capacity: 12 Quarts

34. Description:

The transmission 18, in effect, in combinatlon with the
axle, a series of axle ratlos that provide the truck with
the various ability factors required to meet varylng con-
ditions of operatlon.

The transmiszsion 1s a unit-power gear box having five
speeds forward and one reverse. The transmission 1s direct
on fourth with an overdrive 1n fifth speed.

The gears are shifted manually by & conventlonal gear
shift lever and a diagram of the gear shift lever positions
is shown in Illustration 1-12. :

- Third, fourth and fifth gears are constant mesh helical
gearing and are engaged by sliding clutches. FPirst, sec-
ond and reverse are spur sliding gears.

The clutching gears are driven through a splined shaft
The clutch shaft is supported in the transmission case and
in the flywheel on ball bearings. The mainshaft pillot
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3435 TRANSMISSION

Description (Cont:)

bearing is carried on a straight roller and the rear of
the mainshaft is supported by a ball bearing. The counter-
shaft 1s supported at the front by a stralght roller bear-
ing and the rear of the countershaft is mounted 1n a ball
bearing. The reverse idler is supported on two straight
roller bearings.

35. | SERVICE DIAGNOSIS AND CAUSE

Noise which seems to originate In the transmission 1s
frequently found to be caused by some other part of the
chassis driving mechanism. These nolses may orlglnate in
the engine, the propeller shafting, the rear axle or 1in
the disc brake and is, in turn, reflected into the trans-
mission which merely acts as a sound box for the noilse,
Therefore, before any service work 1s done on the trans-
nmisslon a thorough check should be made to endeavor to 1s-
olate the nolse at 1ts dctual source. After Iinvestigating
and eliminating other causes, the following may apply:

1., Transmission nolsy:

(a)} Lubricant not of proper viscosity.

(b) Insufficlent lubricant..

(c) Transmission out of élignment with clutch housing.
(d) Transmission loose on clutch housing. -
-{e) Clutch housing loose on engine.

(f) Gears have excessive lash.

(g) Mainshaft gears loose on splines.

(h} Countershaft gears loose on shaft.

(1) Worn bushings in gears.

{3l Worn bearings on shafts.

_(k) Main drive gear worn and out of alignment.

2. Transmission hopping out of gear:

(a) Weakened shift poppet'springs.
(b) Gears only partially engaged.
(¢) Worn gear bushings.

(d) Transmission out of alignment.

(e) Tapered gear teeth from Improper shifting.
(90)
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SERVICE DIAGNOSIS AND CAUSE (Cont.)

(f) Worn bearings, causing shaft misalignment.

%. Lubricant Leaks:
(a) Worn or damaged oll seals,
(b) Damaged gaskets.
(¢) Cap screws or nuts loose.

36. CAUTION

1. Be sure shift is completed before engaging clutch.

2. . Synchronize the gear speeds before endeavoring to
shift into gear.

%. Do not shock load the gear train by erratic clutch
engagement.

., Belect the proper geér with which the load can be eas-
1ly started and moved.

5. Shift from gear quickly so that coast side loads with
only partial tooth engagement are avolded.

6. Do not force the unit into gear by means of the gear
shift lever to overcome poor gear selectlion or tlming.

7. Remember that First, Second and Reverse shifts require
more gear shift lever movement than Third. Fourth and
Fifth. :

8. Do not abuse the equipment.
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Section VI
TRANSFER CASE
TITLE Paragraph
N&.
Bpecifications a7
Description as-

Service Diagnosis and Cause ———— .. 39
Caution 40

37. Specifications:

"Manufacturer: M Wisconsin Axle Divialon
Model: P77=3-3
Gear Ratio iHigh Range): 1.00:1
Gear Ratio (Low Range): 2.55:1°

Bearings

Input shaft forward: Timkern 59200 Cone
59412 Cup

Input shaft rear: Timken 3782 Cone
3752 Cup

High range gear bearings: ND - 1209
Idler shaft fwd. bearings:ND 1311
Idler shaft rear bearlngs:ND 1409
Qutput shaft fwd. bearings:Timken 33225 Cone
33472 Cup

gutput shaft rear bearings:Timken 59200 Cone
59412 Cup

Declutching shaft bearings:Timken 385-A Cone
: 382-A Cup

Powar Take-off shaft hear-
ings: Timken 342-3 Cone
332  Cup
38. Description:

The transfer case 1s mounted behind the transmisaion
through which the front and rear axles are driven. A
declutching device 1s attached for engagement and disen-
gagement of the front axle. Also mounted on the transfer
case 1s a povwer take-off assembly for driving the front
winch, rear winch and crane. It provides the necessary
offset to permit driving the front axle. An additional
gpeed reductlon 18 provided in the transfer case and the
selectlion of the high range gear or low range gear 1ls made
by means of a control lever in the cab.

The main drive shaft, driven shaft, power take-off and
decluteching unit shaft are mounted on tapered roller hear-
ings. The 1dler shaft isg mounted on ball bearings, The
gearing In the low range 1s spur gear driven while the
gearing in the high range is of herringbone design,
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39-40 TRANSFER CASE

39. _ SERVICE. DIAGNOSIS AND CAUSE

The transfer case is frequently blamed for noise that
originates elsewhere in the chassis for which the transfer
case 18 merely acting as a sound box. Before doing any
work on the transfer case remove all doubt that the nolse
actually exists 1n this unit.

1. Noise in Transfer Case:

(a) Worn bearings.

(b) Paulty gearing.

(¢) Improper lubricant.
(d) Low lubricant level.
(e) Misalignment.

2. S81ips out of Gear:

(a) Shift rod poppet spring weakened or broken.
(b) Shift rod pappet ball sticking.

(¢) Partial geér engagement.

(d} Worn or loose bearings.

3. Lubricant Leaks:

(a) Worn or damaged oil seals.
(b) Damaged gaskets.
(c) Cap screws or nuts loose.

YO. CAUTION

1. If lubricant has been drained pour a half pint of gear
01l into the power take-off to insure bearing lubrica-
tion. {See Section 2, Lubrication, for proper type
and viscosity).

2. 1If lubricant has been drained pour half a pint of gear
0il into the front axle declutch to insure bearing
lubrication. (See Section 2, Lubricatlon, for proper
type and viscosity). '

3. Do not endeavor to use underdrive in transfer case
unleas front axle 1s engaged.

4, Always bring truck to a complete stop before engaging
front axle. '
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HEAVY WRECKING TRUCK M1 4o

SERYICE DIAGNOSIS AND CAUSE (Cont.)

Before proceeding where heavy going will be encountered
bring truck to a complete stop, engage front axle and
put transfer case in low range.

Always disengage front axle when operating on the
highway.

Do not use too much pressure on the shift lever to
shift transfer case.

Slight clutch engagement 1s frequently necessary to,
engage power take-off and declutching unit to cause
shaft rotation for easy engagement,

Do not abuse the equipment.
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HEAVY WRECKING TRUCK M1 hi1-42
. section VI1
PROPELLER SHAFTS
TITLE i ' Paragraph
HU'
Specifications — 41
Pescription 42
Service Diagnosis and Cause —— 43
Caution 44
Y|.Specifications:
Manufacturer: : ' Blood Bros.
Jhaft Serles: 7-N
No. Shafts : ' 3
Shaft Series: 6-N
No. Shafts : ' 1

TRANSMISSEON TO TRANSFER CASE

Series: 6-N
Length, Normal overall: 18-3/4"
Compression: 3/8"
Extension: 3/8"

TRANSFER CASE TO FRONT AXLE

Series: T-N
Length, Normal overall: 61-3/16"
Compression: 11"
Extension: 5"
Tubing Diameter, 0.D.: 33"
TRANSFER CASE TO CENTER AXLE
Series: : 7-N
Length, Normal overall: 51-31/32
Compression: LM
Extenslon: . HE"
Tubing Diameter, 0.D.: 3L
INTERAXLE ASSEMBLY
Series: | T-N
Length, Normal overall: 38-3/16"
Compression: 17"
Extension: : 2%"
Tubing Diameter, 0.D.: 33"

Y2, Deacription:

There are four propeller shafts used on this vehicle.
The propeller shafts consist of a tubular shaft with a
permanent joint and & slip joint on each end. The slip
joint permits any variation 1n length between the various
units connected caused by the flexing of the springs or
oscillation of the rear axle assemply while the truck is
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Description (Cont.)

in motion. The pfopeller shaft between the transmission
and tranafer case, because of 1ts short length, is of the
solid type.

Briefly, the unliversal joint or propeller shaft jolnt
consists of two yokes, flexibly connected by a one-plece
center cross, mounted on needle bearings supported in the

Yokes.,

The center crosses are drllled lengthwise to each bear-
Ing assewbly to form an ¢il way for lubricating purposes
from the center of the cross. Relief valves are also pro-
vided 1n each journal to prevent over-lubrication and
damage to the oll seals. ;

ua. SERVICE DIAGNOSIS AND CAUSE

1. Constant Vibration in Time With Propeller Shaft Rota-
tion: .

(a) Propeller shaft improperly assembled.
(b) Center crosses not in alignment.
(¢) Worn needle bearings.

2. Sharp Click Upon Starting Forward or Reversing:

(a) Loose companion flange or end yoke.

3. Excessive 01l Leaking:
(a) Worn or damaged oll seals.
4. CAUTION

1, Never endeavor to weld a broken shaft. A new shaft
should always be installed.

2. Never contlnue to operate the Vehlcle‘withIBXGBSEIVe
shaft vibration. =~ '

3. Never allow the end yokes to remain locse on units.

Keep companion flange bolts securely tightened.
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HEAVY WRECKING TRUCK M1 45-46
Section VI
FRONT AXLE
TITLE Paragraph
No.

Speci fications 45

Description 46

Specifications 47

Explenation of Aligwment Terms — 48

Service Diagnosis and Cause — 49

45. Specifications:
Manufacturer: Timken-Detrolt Axle Co,
Model: F.3200-W
Track: ooTes"
Tie Rod Diameter: o 1-3/4"
Steering Arm Ball Diameter: 1-3/4"
Brake Size: 17+ x Y4, Alr-operated
Priving Unit: Front mounted, double
reduction

Ratio: 8.27:1

4Y6. Description:

The front axle is of the driving type. Specially de-
‘slgned steering knuckles are provided to transmit driving
torque. The axle shafts themselves transmitting only
driving and braking torque, the load 1s carried by the
cast center member.

The driving unit 1s a conventional double reductlon
assembly employing a high traction four-pinion differen-
tigl. The first reduction is through a set of spiral
bevel gears and the second reductlion through helical spur
gears.

High traction differential gearing provides added
‘torque transmitting abllity to the opposite wheel when
one wheel lacks traction and spins.

The driving unit 18 mounted in a conventlonal manner
with the exceptlon that the pinion shaft 1s pointing to
the rear of the truck instead of to the front.

Power 1s delivered from the engine through the trans-
mission, & close coupled joint to the transfer case,
through the transfer case and the forward propeller shaft.

Differential side bearings are Timken tapered roller
type carrying both thrust and radial loads supported in
machined supports or legs in the carrier housing. The
spiral bevel pinion shaft 1s supported on tapered roller
type bearings locked in place by the end yoke and pinion
shaft nut.

Constant velocity universal joints are provided at each
end of the front axle. These joints permit driving torque
to be transmitted by the front wheels and permii steering.

(101)



T™M 9-795

FRONT AXLE

¢=B uoljedysni||
LINQ ONIAI¥A FIXV INO¥d

HVv39 TIvOIT13H

SSOWO "VILN3d334Id

NOINId "1wOIN3H

1 4vHSSOJO
dav3oO 13A39

3SVO H33SNVHL

WOd3 MO1d 93M0Od

1 4vHS NOINId

ONISNOH Y3IddvOD

NOINId ¥ SEEE @ dv39 34IS 1VILN3IE3441a

(102)



T™ 9-795

HEAVY WRECKING TRUCK M1

AXLE SHAFT DRIVE FLANGE

STEERING KNUCKLE PIN

STEERING KNUCKLE PIN BEARING

o =

3

(N

FRONT-DRIVE AXLE
I1lustration 8-3
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FRONT AXLE
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FRONT AXLE WHEEL ALIGNNENT
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HEAVY WRECKING TRUCK M1 - 46-48

y7.

48,

Description (Cont.)

Engage the front axle only when needed. 1Its use is to
be avoided as much as possible. Front axle engagement,
wherever good traction conditions exist, causes excesslve
tire wear, gear failure and high drive unit temperature.

Remember that front axle engagement does not lncrease
power, 1t actually decreases it. Traction is increased
by front axle engagement.

Never wait until vehicle 13 stalled before engaging
front axle. Engage the front axle before proceeding into
bad spots. Keep the vehlcle moving at an even speed. The
front axle is an auxlliary traction device to be used only
when conditions make 1its use necessary and before getting
stalled, for lack of traction and not lack of power.

A control lever 1s located in the cab to engage and dis-
engage the front axle. This axle must be engaged when the
transfer case 1s 1n the low range and where heavy ground
or loading is encountered. '

FRONT AXLE ALIGNMENT

Specifications:
Camber: ‘ o°
Caster: 50 '
Toe-in: = 1/4" Plus or
_ : minus 1/16"
Turning Angle EInside Wheel): 280
Turning Angle (Outside Wheel): 250

Proper alignment of front wheels must be maintained to
insure steering ease and satisfactory tire mileage.

Explanation of Alignment Terms:

Camber:- Front wheel camber is the incllnation of the
wheel from the vertical plane. Camber is built into this
gxle. : :

Caster:- Front axle caster 1s the inclination of the top
knuckle bearing toward the front or rear of the vehlcle.
Caster is achieved by tapering the spring seats or the use
of tapered shim= between the spring and axle center member.

Toe-in:- Toe-in 1s the setting of the front wheels closer
together in front of the axle than in the rear. It is
gsecured by lengthening and shortening the front axle tie
rod.

Steering Geometry:- The mechanics of keeping the front

wheels in proper relative alignment as wheels are turned
to the right or left from' the straight-ahead position.
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 48-49 FRONT AXLE

FRONT AXLE ALIGNMENT (COnt.)

Zero, Negative; Reverse or Posltive Camber or Gaster
are just what the words imply.

Zero Caster:- The vertical positlon of the knuckle bear-
Ings without any inclination to front or rear.

Negative or Reverse Caster:- The top knuckle bearing in-
clining further toward the front of the truck than the
lower knuckle bearlng.

Positive Caster:- The top knuckle bearing inclining
further to the rear of the truck than the lower knuckle
bearing.

Zero Camber:- Wheels are perpendicular to a 'level floor
or base line and parallel to each other vertically.

Negative or Reverse Camber:- An inclination of the top of
the wheels toward the center of the vehlele.

Poslitive Camber:- An outward inclination of the top of
the wheels. :

Note:- Camber and Caster are measured in terms of
degrees. Toe-in 1s measured 1n fractlons
of inches, (For detail of alignment See
Illustration 8-4).

ug. ~ SERVICE DIAGNOSIS AND CAUSE

1. Lubrlecant Legks:

(a) Worn or damaged oil seals.

'(b) Loose stud nuts and cap screvs.
(¢) Lubricant level carried too high.
(da) Breathers plugged with dirt.

2. Hard Steering:

(a) Lack of lubrication.

{b). Adjustments too tight 1n steering gear or linkage.
(¢) Improper toe-in.

(d} Tires improperly inflated.

(e)v Error in rolling radius.

(f) Excessive caster.
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HEAYY WRECKING TRUCK M1 . 49

o

SERVICE DIAGNOSIS AND CAUSE (Cont.)

Tight steering gear or linkage.
Tire inflation unequal.

\Tire sizes (R&L) unequal.

Axle shifted on springs.

Loose bearing adjustments.

Too much or too little camber.

Too much or too little toe-1in.

Bent or deflected axle center member.

Low inflation pressure.

Wheels out of balance.
Incorrect alignment.

Speed Shimmy (Generally exists below 30 miles

per hour)
Incorrect tire pressure.

Loose linkage or bearing adjustiments.

Steering gear loose.
Tie rod or dragllink ends loose.
Steering arms loose.

Speed Wheel Tramp (Generally exists above 30
miles per hour)

Wandering:

(a)

(b)

(c)

(d)

(e)

(f) Too little caster.
(&)

(h)

(1) Broken springs.
(3)

Uneven Tire Wear:

(a)

(b) Excessive camber.
(e)

(a)

Low

(a)

(o)

{(¢c) Too much caster.
(d)

(e)

(f)

High

(a)

Wheels out of balance.

Shock absorbers inoperative.
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h9.

FRONT AXLE

SERVICE DIAGNOSIS AND CAUSE (Cont.)

7. Back Lash:

(a)
(v)
(e)
(a)
(e)
(£)

Loose axle flanges.

Excessive axle shaft spline looseness..
Excessive clearance 1in steering universal joints,
Excessive clearance in propeller shaft joints.
Loose universal jolnt yokes.

Excessive bevel gear and pinion clearance.

8. Constant Hum:

-(a)
(b)

Drive unit out of adjustment.

Worn or loose bearlngs.

9. Coasting Hum:

(a)
(p)

Pinion set too far out.

Loose pinion adjustment.

(¢) Worn or loose bearings.

10. Pulling Hum:

(a)

(b)

(108)
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HEAVY WRECKING TRUCK M1

OPERATOR™S NOTES
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HEAVY WRECKING TRUCK M1 50-51

L

Section IX

REAR AXLE
TITLE Paragraph
. No.
Specifications 50
Description 51

Service Diaghosis and Cause—— 52

B50. Specifications:

Manufacturer: Timken-Detrolt Axle Company
Model: 5D-3000-PA

Type: Tandem Drive

Drive: Double Reductlon

Ratio: 8.27:1

Housings: Malleable castings

Axle 3haft Diameter: 21", 16-Spline

Track: T4 7/8"

Brake Size: 165 x 6, Alr-operated

bl.Description:

This vehicle 1s equipped with two rear driving axles
that are incorporated into a unit by a system of torgue
rods and a spring suspension that maintain alignment and
equallize the load respectively.

The parallel torque rod system maintains the vertical
position of the axles regardless of their relative posi-
tions, eliminates the possibility of weight transfer and
maintains correct spacing and alignment. Torque rods are
provided with spherical rubber plvot ends.

The springs are full-floating and equalize the load be-
tween the two rear axles. The seats on which the springs
are mounted at the center are free to osclllate on the
tubular crossmember which 18 attached to the chassis frame
by two supporting brackets.

The spring seats are mounted on Timken tapered roller
bearings and are the only points 1n the entlre suspension
system needing lubrication (See Section 2, Lubrication).,

The SD double reduction "Phrough-drive" indicates
direct transmittal of engine torque from the front driv-
ing axle to the rear driving axle. The pinion shafts of
both axles are connected by an intermediate propeller
shaft. Torque 1s always transmitted to the axle having
tractabllity.

The axles are of the full-floating type, using double
reduction driving units and conventional four-pinion dif-
ferentials. The first reductlion 1s through a set of
splral bevels and the final reduction 1s through helical
sSpur gears. '
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HEAVY WRECKIING TRUCK M1 51-52

REAR AXLE (ContZ)

Driving units are top mounted in the conventional
manner. Drive is from the engine, through the transmis-
slon, ‘a short coupled propeller shaft, the transfer case
and rear propeller shaft to the center driving axle snd
thin through the interaxle propeller shaft to the rear
axle, g

The plnion shaft 1s straddle-mounted on tapered roller
bearings. The differentigl assembly 1s also mounted on
tapered roller bearings located 1n machlned bores of the
carrier housing. The cross shaft ls mounted on two tap-
ered bearings and one straight roller bearing. Pinlon
shaft ends on both units are 2" in diameter with 10
splines,

Tire slzes must be carefully watched and dlameters
kept uniform to avoid "Wheel fight" (See Tires Section 10).

62. | SERVICE DIAGNOSIS AND CAUSE

1. Lubricant Leaks:

(a) Worn or damaged ofl seéls.
(b) Loose stud nuts and cap screws.
(c) Damaged gaskets.
(d) Lubricant level carried too high,
(e) Breathers plugged with dirt.
2., Back Lasgh:
(a) Loose axle flanges.
(b) Excessive axle shaft spline looseness,
" (e) Excessive clearance in the propeller shaft joints.
(d) Loose universal joint yokes,
(e} BExcesslve bevel gear and pinion clearance.

%, .Constant Hum:

(a) Driving units out of adjustment.
(b) Worn or loose besrings.

4, Coasting Hum:

(a) Pilnion set too fsr out,

(b} Loose pinion adjustment. |
| (113)
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52 | REAR AXLE

- SERVICE DIAGNOSIS AND CAUSE (Cont.)

(¢) Worn or loose bearings.

5. Pulling Hum:

(a) Worn or loose bearings.
(b) Pinion set too far in.

(¢) Loose pinion adjustment.
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HEAVY WRECKING TRUCK M1 _ 53-54
Section X
WHEELS & TIRES
WHEELS
TITLE Paragraph
No.
Specifications; Wheels 53
Desgription sS4
Caution ! 55
Specifications; Tires 56
Description . 57
Rolling Radius 51
53, Specifications:
Manufacturer: Budd Wheel Company
Part No.: 32457 |
Type: : 10-Hole Disc
Size: ; 20 x §.10
Bolt Circle: 114"
Dish: 7V
Side Ring: 21863-E7
Rim: Firestone "R"

S5Y4.Description:

The wheels as 1installed on this vehicle are inter-
changeable front and rear. The hubs are so designed that
dual wheels may be installed on the front axle hubs as
well as the rear without alteratilon.

Right and left hand threads are used on all the wheel
studs to Ilnsure the cap nuts staylng tight.

'In mounting the hubs on the chassls, in replacing the
studs or nuts, or in tire replacement right hand studs
must be used on hubs with the wheel mounting surface fac-
ing the right side of the vehicle. Left hand studs must
be used on hubs with the wheel mounting surface facing the
left side of the vehicle. Right and left sides are seen
by the operator facing the direction of travel. All studs
and nuts are plainly marked "R" and "L" and must be so
used. . -

To avold wheel damage resulting from accldental loos-
ening the wheel stud nuts should be tightened dally for
the first 500 or 1000 miles of service to offset any
"gsetting~1in" of the clamplng surfaces.

Wheels must be clean. It 1s wise always to examine
the wheels at the counter-sunk holes, the faces of the
disc -and hub flanges where they bear together to 1nsure
their being free from dirt, grease and excess paint. The
presence of foreign matter will prevent proper bearing and
create high spots which are likely to cause loosenlng.

(117)
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5456 - WHEELS & TIRES

WHEELS (Cont.)

The rear dual wheels are of the double cap nut type
(see Illustration 10-1). The inner dual wheel is indiv-
idually secured by the sleeve shaped inner cap nut, This
inner cap nut must be securely tightened before the out-
er wheel or outer nuts are installed. The outer wheel is
independently held by the outer nuts.

Normal service calls for single front wheels and when
so used the wheel 1s held in posltion by a single set of
nuts. ' A length of pipe to serve as an extenslon for the
standard wrench handle 1a advisable for tightening the
wheel stud nuts. When tightenlng dual wheels procesd in
the following manner: )

(a) Loosen the outer cap nut. This is the
gix-sided nut. _

(b} Tighten the inner cap nut This is the
four-gsided nut. )

(¢) Re-tighten the outer cap nut.

CAUTION

1. After fifty mlles of operation under load check the
wheel stud cap nuts for tightnees.

2. ¥When installing dual mounted wheels so position them

b8,

on the studs with the inner valve stem in a different
¢lrcumferential position than the outer valve stem to
facilitate tire inflation.

3. Keép the wheel bearing surfaces and the cap nut coun-
terbores clean and free of paint.

4. Do not grease or oill the stud cap nuts.

5, In mounting wheels or tightening eap nuts do not pro-
ceed around the c¢irele, but in a eriss-cress fashion.

6. Always back off the outer cap nut at least two full
turns before attempting to tighten the inner nuts.

T. It 1s advisable that the wheel belng tightened be

Jacked up.
TIRES
Specifications:
Slze: 11:00 x 20
Ply: : 12
Tread: Non-dirsctional
Inflation Pressure: 70 Lbs.
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HEAVY WRECKING TRUCK M1 - 57-58

TIRES (Cont.)
57.Description:

The tires on this vehicle haeve non-dlirectional tread
design. That 1s, the tread pattern is very similar on each
3ide of the center line of the tread. These tires can be
installed and run in either direction on any wheel.

One of the most important factors for safe, economical
and efficient motor truck operation 1s systematilc and cor-
rect tlre maintenance. Correct inflation is one of the
most important items of tire maintenance. Under-inflation

~and over-inflation will damage the fabric, rubber, bead,
contour and at the same time cause serious damage to the
power transmitting units., Over-inflation causes more
rapld wear by concentrating the wear on the center portion
of the tread and causes the driving wheels to bounce and
spin with resultant increased vear.

58. ' ROLLING RADIUS

The most essential item in tire 1ife, as well as
overall vehicle malntenance, performance and the saving in
fuel consumption on two and three axle drive vehlcles such
as this unit, 1s to use tires on all wheels of each axle
so that the static loaded radius will be within plus or
minus 1/8" from the center of the driving axle shaft to
the ground when the vehicle is at rest on a level surface.
(See Illustration 10-2).

STATIC LOADED RADIUS
Ittustration [0-2

Axles embody the necessary mechanism to dellver the
" power from the propeller shaft to the wheels, This mech-
anism consists of a finael drive gear set, an axle shaft
for each wheel and a differential assembly. When turning
e corner it is8 necessary that the outer wheel turn faster
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58 WHEELS & TIRES

ROLLING RADIUS (Cont.)

than the inner gnd-the differentlisl assembly makes this
possible. P

The differential assembly is composed of two side
gears and four pinions which act as a speed balancing
device between the two axle shafts. It is primarily de-
signed to balance the power hetween the two axle shafts.
It is also called upon to funeticon as a speed balancing
unit for momentary periods when turning corners, but not
for continuous operation. To have the right hand drive
wheel turn more revolutions per mlile than the left hand is
undesirable because it throws the differentliagl inte cons-
tant rotatlon.

Varlation because of tire condition and inflation
cauzses one wheel to turn more revolutions per mile than
the other, thereby placing an added duty upon the differ-
ential agssembly. It 1s therefore desirable to have both
rear wheels turning at the same speed and this callg for
the loaded radius of the tires, right and left, to'be equal.

Multiplying this matter of tire radius by three and
adding teo 1t the fact that the threes axles are connected
together so0lidly by propeller shafts, it 1s therefore
vital that all six wheels rotate at the same speed. This
megns that the loaded radius of.the tires must be the
same, within the allowable error, all the way around the
vehicle.

OVERALL TIRE DIAMETER
fltustration 10«3

\

Clrcumference and overall diameter ares satlsfactory
measurements for matching or selecting sets or spares.
Overall diameter and circumference are not the most de-
sirable, however. (See Illustration 10-3). Any error in
the rolling radll greater than 1/8" 1s not permissible.
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HEAVY WRECKING TRUCK.M1 58

ROLLING RADIUS (Cont.)

The rolling radius of a tire is the dimension taken from
the center of the axle shaft to the ground.

Because the axles are connected sclidly a difference
in the rotetive speeds or tire revolutions per mile cannot
exist. The reascen for this 1s that the rear axles try to
over-run each other or slow each other up and, by the same
token, over-run the front axle or endeavor to slow it up.
The result of this sction is called "Wheel fight". When
this condition exlists the flexible tire tread slips on the
highway, the propeller shafting endeavors to wind up (as
do the axle shafts), the gear tooth surfaces are loaded up
to extremely high pressures and bearings are overloaded,
all resulting 1in excessive tire wear and driving mechan-
ism maintenance, ’

High tooth pressures squeeze all the lubricant from
between the tooth surfaces, resulting 1n metal to metal
contact and has the effect of scoring or, 1f severe enough,
gouglng out the steel on the gear teeth. Tire treads are
gcuffed or sawed off,

Checkling tire inflation alone 1s not sufficlent. It
18 necessary to maintain the same loaded radius on all the
tires on all the axles for best overall results. To se-
cure the best possible set-up proceed as follows:

1.  The tires for any unit should be checked for circum-
ference with a measurlng tape and the tires matched in
gsets., This holds true 1f used tires are installed. Do
not, under any clrcumstances, 1install new tires on one
drive axle and leave partlally worn tires on the re-
maining two axles.

2. Infl?te the tires to the recommended pressure (70
Lbs. ).

3. Check the lpaded radlus by measuring from a flat, lev-
el surface on which the truck is standing to the cen-
ter line of the axle. Sultable gauges are avallable
or are easily fabricated for this purpose (see Illus-
tration 10-4).

4., When measurements exceed the maximum allowable limits
of plus or minus 1/8" adjust this distance by chang-
ing the tire inflatlon pressure. Do not endeavor to
match tires of greatly varying condltions by adjusting
inflation pressures, g

5. Whena suitable rolling radius gauge 18 not avallable or
a level spot on which to locate all the tires on all
axles at the same time proceed as followa:

(e} Measure the overall tire diameter of all the
tires. The greatest allowable error should be
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HEAVY WRECKING TRUCK M1 58-59

ROLLING RADIUS {Cont.)

within plus or minus 1/4". A caliper may be
usged for this measurement.

(b) Measure the circumference of all the tires. The
maximum allowable varlation in circumference must
be held within 3/4". A steel tape 1s best for
measuring the circumference of the tires.

658, CAUTION

l. Keep the tires properly inflated to the recommended
pressure (70 Lbs.)

2. Tires of different sizes and condltlion shounld not be
rlaced on the same vehicle.

5. Always replace positive sealing capsa on valve stems
after gauging and inflating the tires.

4, Do not over-inflate.

5. Do not allow tires to run in an under inflated condi-
tion.

6. Mount wheels with valve stems opposite to permit easy
Inflatlion.

(auge your etope to eliminate tire skldding.
Start without jerklng to avold wheel spinning.
a. Remeﬁber that high speed increases tread wear.

10. KEEP THE ROLLING RADIUS OF ALL THE TIRES ON ALL THREE
AXLES WITHIN PLUS OR MINUS 1/8" FROM THE CENTER OF THE
AXLE SHAFT TO THE GROUND. .

Engsage the front axle only when needed Its use is
to be avoided as much as pogsible. Front axle engags-
ment., wherever good tractlon conditions exlst, causes
excessive tire wesar, gear fallure and high drive unit
temperature.

Remember that front axle engagement does not lncresse
power, 1t actually decreases 1t. Traction only 1s in-
creased by front axle engagement.

Never wait until vehiele 1s stalled before engaging
front axle, Engage the frornt axle before proceeding
into bad spots. Keep the vehicle moving at an even
speed. The front axle is an auxlllary traction device
to be used only vwhen conditions make 1ts use necessary
and before getiing stalled, for lack of traction and
not lack of power.
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STEERING GEAR

T TUBE BEARING

ADJUSTING SHIMS

B
HOUSING

ADJUSTING SCR
& LOCK NUT

LEVER SHAFT

T - o
WM STEERING ARM&BALL
BEARING UNITS ASSEMBLY

STEERING GEAR ASSEMBLY

STEERING GEAR ASSENBLY
Il1lustration |1-1
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HEAVY WRECKING TRUCK M1 60-62
Section XI
- STEERING GEAR
TITLE Paragraph
No.

Specifications 60

Description 61

Service Diagnosis and Cause ———  _§2

Caution 63

60. Specificationsg:

Manufacturer: Ross Gear & Tool Company
Type: . Roller mounted twin lever
Model: T4

61.Description:

The steering mechanism includes the steering gear, the
steering connecting rod or draglink and the alllied parts
of - the front axle. The steering gear is connected to the
left hand steering knuckle of thé front axle by means of
the draglink, and the left hand wheel is interconnected
with the right hand wheel through a system of steering
arms and the cross tube.

. The steering gear in this unit is of the cam and lever
design. The names "Cam" and "Lever" are derived from the
names of the actuating and actuated parts of the steering
gear. The operating action 1s as follows:

When the cam 1s turned left or right by means of the
steering wheel the studs mounted in the lever shaft are
moved through the groove of the cam, thus rotating the
lever shaft and providing angle movement to the steering
arm.

The cam 1s mounted between two sets of ball bearings
and 1s shim adjusted. The lever shaft is mounted on twe

bronze bushings and backlash is removed or provided by
means of a screw and locknut in the alde cover.

62. SERVICE DIAGNOSIS AND CAUSE

1. Hard Steering:

(a) Lack of lubrication.
(b) Worn steering gear parts,
(¢) Improper adjustment.

2. Road Shock:

(s) Steering linkage too tight.
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62-63 - STEERING GEAR

SERVICE DIAGNOS IS AND CAUSE (Cont.)

3. Excessive Drag in Steering Gear:
(a) Inadequate lubrication.
(b) Improper lubricant,
{e) GCear adjusted too tight.

4. Gatch or Roughness ‘Felt in Steering Wheel:

(a) Chipped cam.
(b) Cracked cam bearings.
(¢) Damaged lever shaft studs..

5. Rattle 1n 3teering Gear:

(a)' Improperly assembled jacket tube bearing.
{b} Broken jacket tube bearing.

Note:- OSee Front Axle Service Diagnosis and
Cauge, Sectlon 8, for steering troubles,

63. CAUTION
1. Xeep steering gear tight 1n frame bracket,

2. Do not under any clrcumstances change locatlion of
steering gear upper bracket.

5. If belng towed make certaln wheels arp pointing in
- the dlrectlion of intended travel.
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HEAVY WRECKING TRUCK M1 64-66
Section XIi
SPRINGS
FRONT SPRINGS
: P h
TITLE Rra el
Speci fications; Front Springs ———— 64
Description 65
Service Diagnosis and Cause —— 66
Specifications; Reer Springs ——— 67
Description : 68
BY,Specifications:

Center to center of eye: : yo"
Center of eye to center of seat: 21"
Width: zH
No. Rebound Clips: y
No. Leaves: 10
Thickness: _ 3/8"
Bushing Diameter, Inslde: 1-1/4"

65. Description:

The front springs are the seml-elliptic type and are
connected to the frame side rails by shackles and rlveted
spring brackets. They are secured to the front axle by
U-bolts and nuts. Four rebound clips are provided for
guarding against excessive rebound.

66. SERVICE DIAGNOSIS AND CAUSE
1. Hard Riding:

(a) InSufficienf_1ubrication.
(b) Bolts in shackle or bracket frozen.
(¢) Loose spring clips or U-bolts.

2. Over-Flexibllity:

(a) Over-lubricated.
(b) Shock absorbers ilnoperative.

(e) Rebound clips broken.
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HEAVY WRECKING TRUCK M1 67-68

REAR SPRINGS

687. 8pecifications:

Length: _ 564"

End to seat center, each end: 28'

Width: y

No. Rebound Clips: 4

No. Leaves: 13

Thickness: 7/16"
68.Description:

The rear axle spring suspension is known as the full-
floating, load-equallzing type. The rear springs are the
inverted, seml-elliptic type. The ends of the springs:
rest on the hardened plates provided for that purpose at-
tached to the axle housing. The springs are attached to
the truck chassis by means of gpring seats that are free
to rotate on & common, central, tubular member which 18
attached to the frame by supperting brackets,

The spring ends being free to float on the axle housing
pads are not affected by the contour of the road surface.
Lateral movement of the springs is restricted by the sec-
ured position of the roller bearing mounted spring seats.

The torque rods perform the function of maintaining the:
vertical positlon of the axles regardless of their rela-
tive positions and eliminate the possibillity of weight
transfer and maintain correct spacling and alignment. The
torque rods are provided with spherical rubber pivot ends.
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HEAVY WRECKING TRUCK M1 69-71
Section X1
_ SHOCK ABSORBERS
TITLE Paragraph
No.

Specifications 69

Description T0

Caution 71

89.Specifications:

Manufacturer: Houde Engineering Corp'n.
Model: BBH
Type: Hydraulic

70.Description:

The shock absorbers used on this vehilcle provide a
smoother ride by dampening the spring vibrations as the
vehicle runs over obstructlions in the road. Shock absorb-
ers are provided at the front springs only.

The instruments themselves are heavy duty double act--
ing and inter-connect the frame and front axle through
draglink assemblies.

The working chamber 1s divided into two equal sections
by a Stationary wing. A moving wing 1s oscillated by the
arm or lever. The chamber 1s filled with special shock
absorber fluld. In the stationary wing are located two
automatic check valves which permit the fluid to flow
freely in one direction but are so constructed and ar-
ranged that they permit only a retarded flow of fluld the
instant the flow direction of the fluid 1s reversed.

The working chambers must be kept completely filled
with fluid and this is accomplished by the addition of an
auxiliary chamber in which the oll must be replenished at
regular intervals., A replenishing plug 1s provided on
the top of the shock absorber for easy' replenishment.

Both ends of the drag links have rubber bushings
and require no lubrication.

71. CAUTION

1. Do not use cil, glycerine or substitutes for shock
absorber fluid.

2. Inspect the fluid level every 5,000 miles.
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BRAKES

BRAKE DRUM
BRAKE SHOE LINING

BRAKE SHOE RETURN SPRING ANCHOR PINS

BRAKE SPIDER '

REAR WHEEL BRAKE ASSENBLY
‘1Mlustration 14-3
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HEAVY WRECKING TRUCK M1 72-73
Section X1V _
BRAKE SYSTEM
TITLE Paragraph
i Ho.
Specifications 72
Description 73
Function of Air Brake Units—— 74
Driver Inspection : 75
Service Diagnosis end Cause———— 76
Specifications; Hand Brake ——— 77
Description 78 -
, Caution : 79
72. Specifications:
Manufacturer:
Axle Equipment: Timken-Detroit Axle Co.
Air Equipment: Bendlx-Westlnghouse
Type: : Alr
Brake Sige:
Front: 1’?’lt x 4
Rear: 165 x &
‘No. Shoes per Assembly: 2

Air Compressor Capacity: T+ Cu.Ft.per Min. at 1250 RPM

Front Brake Cylinder:

Diameter: h%“
Maximum Stroke: 2"

Rear Brake Chamber:
Diameter: ; 9-3/16"
Maximum Stroke: 2"

Normal Air Pressure: 40-100 Lbs,

Minimum Reservolr Pressure: U5 Lbs. (If alr pressure
drops belov 45 Lbs. stop and
investigate)

73. Description:

This vehicle 1s equipped with Bendlx-Westinghouse alr
brake ‘equipment and Timken &éxle brake assemblies on all
six wheels. Traller connections are provided at both the
front and rear of the truck for towlng purposes.

The alr brake system 1s divided into two general groups,
namely the mechanical portions which include shoes, drums,
cams, anchors, camshafts, slack adjusters, and the ailr
control division which includes the air compressor, gov-
ernor, application valve, safety devices, chambers, reser-
voilr and connecting lines. ' :
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12 BRAKES

Description (Cont.)

The function of the air brake operating system is the
use of' the energy of compressed air to provide the mech-
anical force necessary to expand the brake shoes ggalnst
the brake drums when the brakes are applied to bring the
vehicle to rest. Compressed air can best be defined as a
large volume of air that has been forced intc a smaller
space. :

The operation of the air brake system may be observed
in detail by referring to Illustration 14-1. :

This air brake system consists of a number of devices
that are connected by tubing lines which can be ciasslified
as air compression and control devices, Their functlon 1s
to build up, maintailn, control and distribute air pressure
and to convert lts energy into the mechanlical force neces-
sary to apply and release the brakes. :

- Air brakes are applled and released 1n exactly the sane
manner &8s any mechanlical or hydraulic brake. The brakes
are applled by depressing the brske pedal or released by
releasing the brske pedal which controls a speclally con-
structed brake valve.

With the brake pedal in the released poslition the in-
take valve 1s closed, sealing the alr pressure in the
regservolr, while the exhaust valve iz held open and all
air pressure in the brake operating chambers and lines 1sg
exhaugted to atmosphere, only atmospheric pressure remaln-
ing in these devices and iines.

The more the breke pedal 13 depressed the greater the.
amount of alr delivered to the operating chambers and the
greater the mechanical force being applisd to the brake
shoes. :

The stopping distance of an alr braked vehlcle depends
upon the amount of alr pressure built up In the brake
¢ylinders and chambers which, in turn, 1s controlled by
the distance the brake pedal 1s depressed. Thls means of
graduated control of the amount of air pressure, by appli-
catlon of the brake pedal, ensbles the driver to stop the
vehlcle rapldly or as gradually as conditicns of traffic,
load or road demand.

The air brake system has a large reserve volume of alr
in case of an emergency which affords several brake appll-
cations should the truck, englne or alr compressor beconme
-Inoperative. .

Do not "fan" the brakes. Thils is a dangerous practice,

causes the compressor to work harder than necessary and
cuts down the reserve air supply.

{138)
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HEAVY WRECKING TRUCK M1 7Y

74. FUNCTION OF AIR BRAKE UNITS

1 | comern HEAD

LMRER BLOCH

COMPRESSOR
Il1tustration 14%-4

Compressor:~- The functlon of the air compressor 1s to
bulld up and maintain the alr in the reservoirs at the
pressure required to operate the various devices.

Governor:- The governor
operates 1in conjunction
with the compressor and
automatlcally limits the
reservolr pressure to a
predetsrmined range.

 GOVERNOR
Illustration 14-5
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BRAKES

FUNCTION OF AIR BRAKE UNITS (Cont.)

RESERVOIR

{ilustration |14=§

Safety VYalve:- The safety velve
15 designed so that when the
reservolr pressure exceeds 150
Lbs. per square inch the alr
pressure ias automatically re-
leased to atmosphere.

BRAKE VALVE

ITlustration I4-§

Quick Release Valve:-

The qulck release valve
speeds up the release _
of alr preasure from the
front brake cyllinders.

{110)

Reservoir: - The reservolr
performs the function of
Providing atorage s8pace
for the air that has been
compregsed by the com- ;

' presser,

BEUBEY
"

=

l..

b

SAFETY VALVE
Illustration {4-7

Brake Vglve:- The brake
valve provlides the driver
with an esslly operated,
finely gradusted means of
applying and releasing the
brakes.

QUICK-RELEASE VALVE
111ustration 14-9
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HEAVY WRECKING TRUCK M1 T4

FUNCTION OF AJR BRAKE UNITS (Cont.)

RELAY VALVE

I1lustration [4«1g

Relay Valve:- The relay valve functions as a relay sta-
tion to speed up the application and releese of the rear
brakes. .

RETURN SPRING

COVER

'~
e
3

MOUNTING STUD, LLil)
: PUSH RAD

BRAKE CYLINDER
IllustrptionlJQ-ll

Brake Cylinder {Front};- The function of the brake cylin-
der is to convert the energy of ocompressed alr into mech-
anical force.

(tuid
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Th | | BRAKES

FUNCTION OF AIR BRAKE UNITS (cont,)

i@
TIT]

1
L
"

REAR AXLE BRAKE CHAMBER
Illustration 14-12

Brake Diaphragms (Rear):- The function of the brake dia-

phragm is to convert the energy of compressed alr into
mechanical force.

prl N Ty

L:ilm—m-m
WO\

SLACK ADJUSTER
Itlustration 14«13

Slack Adjuster:- The slack ad juster serves as s brake
lever during normal brake application and also provides
an easy method of brake adjustment.

(Vu2)
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HEAVY WRECKING TRUCK M1 Th

FUNCTION OF AIR BRAKE UNITS {Cont.)

|

ol

IFtustration |U-14

Hose Coupling:- The hose
coupling provides a means
for connecting air hoses
for towing purposes.

ﬁ . =)

DUKHY COUPLING
tl1lustration 14%-16

Cut-out Cock:- The cut-

out cock provides a means
of shutting off the air
pressure to the hose
‘l1ines used for towing
purposes.

HOSE COUPLING
[1lustration 14=15

Dummy Couplings: -

Dummy couplings perform
the functlon of keeping
all dirt and moisture
out of the hose connect-~
ions when not being used
for towing purposes.

(143)
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75-76 BRAKES

75,

76.

DRIVER INSPECTION

Drain each reservolr daily. This removes any condensa-
tion collected from the reservolr. Condensation, 1f
permitted to accumulate in the tubing lines or air
brake units, will cause corrosion, rust and generally
decrease the efficiency and service life of the air
brake system. -

Check tubing connection fittings and devices for ailr
leaks.

Make sure that the dummy hose couplings are 1in place
when towing connections are not in use.

SERVICE DIAGNOSIS AND CAUSE

S3low Pressure Bulld-up in Reservoirs:

(a) Leaking application or brake valve.

(b) Leaking compressor discharge valve.

(¢) Leaking lines or connections.

(d) No clearance on unloader valves.

(e) Clogged alr cleaner.

(f) Worn piston and rings, carbon in discharge line.

Quick lLoss of Reservoir Pressure when Motor is Stopped:

(a) Worn and 1eaking compressor discharge valves.
{b) Tubing or connectlons leaking.

(c) Leaklng valves.

(d) Leaking governor.

Compressor Not Unloading:

(a) Broken unloader diaphragm.
(b) Too much clearance on unloader valves.
{c) Restriction in line from governor to unloader.

(d) Governor not operating.

Slow Brake Application:

(a) Low brake line pressure (Brake valve to chambers).

(tuy)
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HEAVY WRECKING TRUCK M1 76

5»

6.

(f)
Slow

SERVICE DI1AGNOSIS AND CAUSE (Cont.)

Brake chamber push rod travei excesslve.
Restriction 1in line.

Leakling brake chaﬁber diaphragm.

Brake lining or drum c.on'dition.

Leaking brake valve dlaphragm.

Brake Relesgse:

(a)
(b)
(c)
(d)
(e)

Brake valve lever not returning fully to stop.
Binding cam or camlahafts.

Brake chamber push rod travel excessive.
Restriction in tubing or hose.

Improper seatling of valves.

Inefficient Brakes:

(a)
(v)
(e)
(d)

Low brake line pressure.
Excessive push rod travel on brake chambers.
Lining and drum condition.

Brake chamber dlaphragm lesking.

(tu5)
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BRAKES

SHOE ADJ. SET SCREWS
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| BAX

ADJUSTING NUT ]

RELEASE SPRING
SHOE SPRING
LEVER ARM

OPERATING LEVER

CABLE BRAKE
|llustration.|4=-]7
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HEAVY WRECKING TRUCK M1 1713
HAND BRAKE
77. Specifications:
Manufacturer; American Chain & Cable Co.
Model: 65D-17588
Type: Four-shoe dilsc
Diameter: 16" '

78.Description:

The hand brake 18 of the four-shoe disc brake type. It
is mounted on a frame crossmember at the rear of the trans-
fer case. The disc is attached to the propeller shaft
companion flange on the rear output shaft of the transfer
case, The brake shoes are mounted on plns In brackets at-
tached to the crossmember. The brake 1s operated by the
hand lever in the cab.

79. CAUTION

1. This brake should not be used to decelerate ths truck.
It is for parking only.

2. The brake should not be used to hold the truck when

the front winch, rear winch or crane 1s belng oper-
ated. Use the service brake latch for this.

(147)
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HEAVY WRECKING TRUCK M1 80

Section XV
ELECTRICAL EQUIPMENT

TITLE Paragraph
No.
Specifications; Generator -80
Description : 81
Specifications; Regulator —m 9HF«— 82
Description 83
Service Diagnosis and Cause ——— 84
Caution 85
Specifications; Starting Motor———-— 86
Description 87
Service Diagnosis and Cause —— 88— .88
Caution g9
Specifications; Distributor ———— - 90
Description 91
Service Diagnosis and Cause — 92
Caution - 93
Specifications; Magneto 94
Description . 95
Service Diagnosis and Cause ——— 96 ‘
Caution _ 97
Specifications; Battery 98
Description . 99
Caution D 100
Specifications; Horn 101
Description : 102
Caution 103
Description; Wiring 104
Specifications; Headlights——— 105
Description 106
Specifications; Tail Lights—— 107
Description 108
Specifications; Searchlight—— 109
Description - 110
Specifications; Siren Light ———— 111 |
Description ‘ 112
Description: Instrument Lights—— 113

GENERATOR

80. Specifications:

Marufacturer: Electric Auto-Lite Company

Model: GEH-4806

Voltage: 12 _

Qutput: 17 Amperes Max, at 1125 RPM
Cut-in Speed: 855 RPM

Rotation: Clockwise from Drive End

(149)
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ELECTRICAL

(150} .

CIRCUIT BREAKER"®

VOLTAGE REGULATOR

CURRENT REGULATOR

UNIT

UNIT

REGULATOR

I1lustration (6-3
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HEAVY WRECKING TRUCK M1 © 81-82

TO AMMETER

--------------------------

L e e sd e Vg s L xidt

--------------------

GENERATOR

GENERATOR -REGULATOR
. WIRING CIRCUIT

I1lustration 15=2

81, Description:

In the generator.and control system is 1ncluded the
~ generator, regulator, battery and ammeter,

The generator 1s a device for changing mechanical en-
ergy into electrical energy. The generator 18 mounted on
the right side of the engine, gear driven from the englne
timing gear train. It is a shunt-wound current and volt-
age controlled, two-brush, force-ventilated unit.

REGULATOR
82.Specifications:
Manufacturer: Electric Auto-Lite Company
Model: VRS-4004B
Voltage: 12
Capacity: 1 16-18 Amperes Maximum

(151)
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83-84 ELECTRICAL

83.Description:

The regulator conslsts of a circult breaker which opens
and closes the circult between the generator and battery,
a voltage caontrol unit which controls the voltage bullt up
within and the voltage output of the generator, and a cur-
rent control unit which controls the current output to the
battery bullt up by the generator.

The voltage control unit and the current control unit
reapond automatlcally to the conditlon of the battery and
thelr action 18 reflected in the amount of output by the
generator.

Note:- For wiring circuilt see Illustration 15-2,
Page 15-2,

8Y, . SERYICE DIAGNOSTS AND CAUSE

1. PFully Charged Battery and Low Charging Rate:

{a) 1Indicates the generator and voltage regulator
units are functlonlng properly. To verify, turn
- off the ignition switch and operate starter for
30 seconds. Then start motor and the charging
rate should lncresgse,

©, Fully Charged Battery and High Charging Rate:

(a) Voltage regulator set too high,

{(b) Voltage regulator points stuck.

(¢c) Voltage regulator points out of adjustment.

(d) Defective winding in voltagé regulator unit.

(e) A direct short between the generator_chdrging
circult and generstor field circult, either in

regulator or generator

3. Low Battery and Low or No Gharging Rate:

(a) Voltage'regulator set too low.
(b} Current regulator set too low.
(c) Grounded fields in generator.
(d) Shorted armature in generator.

" (e) Stuck brushes in generstor.

(152)
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(f)

(g)

(h)
{1
(i)

(k)

85. CAUTION

lb

2'

HEAVY WRECKING TRUCK M1 84-85

SERVICE DIAGNOSIS AND CAUSE (Cont.)

Worn out generator brushes.

Shorted flelds in generator.

Grounded armature.

Grounded brush holders.

Poor ground connection at geherator, regulator or
battery due to loose mounting bolts, pailnt,

grease, or loose or defective wlirlng.

Resistance units or winding in the regulator
burned or open.

Open circult in wiring.

Loose connections between ‘voltage regulator and
generator,

Poor battery ground.

Corroded battery terminals.

Never close the regulator contact polnts by hand.

Never close regulator or relay points by hand.

Never use emery cloth to dress commutator on gener-

ator.

Use only 00 sand paper for this purpose.

Never oll commutator to eliminate squeaking brushes.

Never alter adjustments of regulator as this should be

done

by an experienced person with proper instruments.

(153)
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'HEAVY WRECKING TRUCK M1 86-88

STARTING MOTOR

BE. Specifications:

Manufacturer: Electric Auto-Lite Company
Madel: MAS-4003

Voltage: - 12

Rotation: Clockwise from Drive End
Current Draw: 25 Amperes, Freg-runnlng

BATTERY

r—

m TO GROUND

STARTING MOTOR

STARTER llfIR ING CIRCUIT
I1Mustration 15~5

87.Description:

The starting motor is a 12-volt, four-pole, four-brush
unit, driving through a Bendix assembly to the flywheel
ring gear.

The starting motor eircuit consists of the starting
notor, battery and starter switch.

88, SERVICE DIAGNOSIS AND CAUSE
1. Stepping on Starter Button With No Response:

{a) Burned contacts in starter switch.

(155)
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88-89 ELECTRICAL

8

SERVICE DIAGNOSIS AND CAUSE (Cont,)

(b) Loose battery cable and starter'cable connections.,
(c) Loose or corroded battery terminals.
(d) Open circult in starting motor.

(¢) Burned commutator on starting motor armature:

() Dead battery.

(g) Grounded fields in starting motor.
(h) Grounded or shorted armature in starting motor,

(1) Grounded brush holders in starting motor.

. Sharp Thud or CIlick Without Rotation of Eng;ne:.

(a) Bendix assembly stuck 1n flywheel ring gear.

Note:- TO REMOVE 3TUCK BENDIX FROM FLYWHEEL

PLACE TRANSMISSION IN HIGH GEAR AND ROCK

VEHICLE BACEWARDS., NEVER ROCK FORWARD, AS THIS

WILL TEND TO JAM THE ASSEMBLY TIGHTER INTO THE
- FLYWHEEL.

Whirring Noise But Engine Not Turning Over:

(a) Broken Bendix spring or bolts.

88, CAUTION

-

Never use emery cloth for cleaning starter commuta-
tor. Use only 00 sand paper.

Nevor use more than a 12-volt battery on the atarter,

Never step on starter button while the motor is
running. : ' '

Do not operate starter for more than 30 seconds at
ohe time. Allow unit to cool between starter appli-
cations, '

(|55).
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HEAVY WRECKING TRUCK M1

DISTRIBUTOR CAP

ROTOR

SHAFT AND GOVERNOR o
ASSEMBLY = —

- ' OILER
! /]
I ;|
! §0\_ BEARINGS
i
o THRUST WASHER °

CONDENSER

BREAKER ARM TERMINAL POST

DISTRIBUTOR
Itlustration 15=6
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90-91 ELECTRICAL

DISTRIBUTOR

80. Specifications:

Manufacturer: Electric Auto-Lite Company

Model: : IGC-4054D

Advance Control: Manual and Automatic

Drive: Gear driven through Accessory
shaft.

Rotetion: Counter clockwise viewed from
Top End

SPARK PLUG -j‘—_ GAPS

ngﬂow ColL (;3
O DISTRIBUTOR
BAT TERY & MAGNETO .
IGNITION SWITCH ' i
PR PR - P —— | I TR -

SPARK PLUG = GAPS

i
€y i

SWITCH POSITIONS

BATTERY & MAGNETO WIRING CIRCUIT
ITlustration 15-7

91. Description:

The distributor is mounted back of the timing case in
the accessory housing on the left slde of the englne.

Under normal running condltions the spark hand control
{158) '
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HEAVY WRECKING TRUCK M1 91-92

Description (Cont.)

ahould be left 1n the "pushed-in" positlon, which is full
advance. When starting the motor, or under excessive
loads, the sSpark may be retarded by pulling out on the
manual control. '

The ignition system furnishes high voltage spark at the
correct 1nstant to the correct cylinder spark plug. It
consists of a source of pover 1n the battery or generator,
the i1gnition coll, condenser, distributor leads and spark

plugs.

SERVICE DIAGNOSIS AND CAUSE
1. Mis-Firing of High Tenslon Spark:

(a) Cracked distributor cap.

(b) Cracked rotor.

(¢) Grounded or shorted condenser.

(d) Burned or corrcded distributor points.

(e) Corroded high tension terminals in distributor
cap.

(f) Grounded or shorted high tenslon wiring.

(g) Corroded high tension wire in coil connection.
(h) Distributor points set too close.

(1) Distributor points set too wide.

(3) Worn bushings in distributor shaft assembly
'which will cause cam to open polnts irregularly.

(k) Badly worn cam which will cause points to open
irregularly.

(1) Weak contact arm spring.
(m) Ignition coll broken down.
(n) Poor contacts in ignition switch.
(o) Loose wiring connections.
(p) Low battery voltage.
2. No Spark To Plugs:

(a) Dead ceil.
{159)
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92-93 ELECTRICAL
SERVICE DIAGNOSIS AND CAUSE (Cont.)
(b} Grounded out or shorted condenser.
(c) PBurned distributor points;
(d) Rubbing block worn down on distributor breaker
arm so that points will not open.
(e) Stripped distriﬁutor gears,
(f) Open connection in 1gnition circuit.
- (g) Grounded distributor points.
(n) Open connecfion in high tension lead from coill
, to distributor cap.
3, (ood Spark to Plugs but Continuous Misaigg:
(a) Broken porcelaln in spark plug.

(b)

83. CAUTION

Fouled spark plug.

1. Do not change distributor timing as 1t may throw the
magneto and distributor out of synchronization.,

{(160)
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HEAVY WRECKING TRUCK M1

8%
==

i

H

Illustration 15-8

COIL LEAD (COLORED) .
/ CONTACT ADJUSTIVNG
ECCENTRIC

COIL PRIMARY
LEAD

CROUND CONTACTS

LE4AD e i

FIXED
CONTACT
SGREW

SECONDARY
CONTAGT
SPRING

‘ ) e
CONDENSER ([ {ITREE

DISTRIBUTOR ARM

BREAKER PLATE
HAGNETO, BREAKER PLATE
IMlustration 15-9
(161)
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9L .96 ELECTRICAL
MAGNETOQ
9l, Specifications:
Manufacturer: Wico Electric Company
Model: EM-1428 ;
Rotation: Clockwlse from Cap End

I95.Desc£iption:

'The magneto is a distrlbutor type vertical mounting
unit with bullt-in 1mpulse coupling and without automatic

advance.

Note: -

96.

For magneto wiring circult see Illustratlion
15-7, Page 157.

SERYICE DIAGNOSIS AND CAUSE

1, Mis-Firing of High Tenslon Spark:

(a)
(b)
(c)
(d)
(e)

(f)
(g)

Cracked magneto distributor cap.
Cracked rotor.

Grounded or shorted condenser.

BiEREA  PREReNRE distributor points.

Corroded high tension terminals 1n magneto
distributor cap. '

Grounded or shorted high tension wirlng.

Worn bearings 1n magneto shaft assembly, causing
cam to open points irregularly.

Badly worn cam, causing polnts to open irregu-
larly. -

Weak contsct arm spring.
Broken down coll winding.
Poor contects in magneto ignition switch.

Loose wiring connections.

2.  No Spark to Plugs:

(a)
(v)

(162)

Broken down magneto winding.

Grounded out or shorted condenser.
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HEAVY WRECKING TRUCK M1 96-97

SERVICE DIAGNOSIS AND CAUSE (Cont.)

(¢) Burned magneto polnts.

(d) Rubbing block worn down on magneto breaker arm
so that points wlll not open.

(e) Stripped magneto drive gears.
(f) Grounded connection in magneto wiring ecircult.

(g) Grounded magneto points.

3. Good Spark to Plugs but Continuous Missing:
{a) Broken porcelain in spark plug.
(b} Fouled spark plug.
- 97. CAUTION -

1. Do not change magneto timing as it may throw the mag-
neto and distributor out of synchronlzation.

(163)
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58-103 | ELECTRICAL

BATTERY

98. Specifications:

Manufacturer: Exide (Electric Storage Battery
Company

Model: 6EXH-25-33

Capaclity: 168 Ampere hours at &-hour rate .

Voltage: 12 _

98, Description:

The battery ls s six-cell, 12-volt unit. The negative
terminal is on the right of the battery and the positive
terminal is on the left of the battery.

CAUTION

1., If the battery has been emptled for shipment purposes
it should he filled with electrolyte. For all other
purposes £111 with pure distillied water 3/8" over the
top of the plates. '

2. Do not allow corrosicn to build up on battery term-
inals. As soon a8 any corrosion is apparent wash the
termingls off with a solutlon of soda and hot water.

HORN
101. Specifications:
Manufacturer: Delco-Remy (Delco-Remy Division
_ of General Motgrs Corp'n.)
Model: "1880978 ®
Type: Vibrator
Voltage: ' 12
i02.Description:

. The horn 18 a -vibrator type unit operated by the horn
button through a relay which carries the current from the
ammeter to the horn.

103, CAUTION

1. Do not change the adjustment of the vibrator as this
must be done by an experlenced person having the
proper specificatlions for setting.
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ELECTRICAL
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HEAVY WRECKING TRUCK M1 104

WIRING

|10Y, Description:

The electrical wiring consists of two harnesses. One
harness 1s attached to the cab and includes all wiring
necessary for the cab wiring circuit, The other harness
is attached to the chassis and includes all of the wiring
on the chassis. These two harnesses are connected by two
terminal blocks mounted on the left hand lower, outer side
of the dashboard of the cab. The wires are all made up in
different code colors which may be readlly referred to for
their identification in the wiring dlagram.

TO SERVICE STOR

TO STOP SWITCH.
TO BLACK-OUT STOP-LIGHT

T . n " - . i » §
Anf e 77 4
e '
n E 1 - | 5
:E‘.-——-n&-fr- . - f‘ & i

"\ TO BLACK-QUT HEAD& TAIL..

TO CIRCUIT BREAXER,
SERVICE LIGHT POSITION. AUX. STOP-LIGHT SWITCH,
SERVICE HEADLAMPS ] OTHER SIDE STOP _SWITCH.

(e STPATAL [ TO SERVICE HEADETAIL LIGHT.
LIGHT CIRCUIT TROUBLE & SEARCHLIGH

SIREN-LIGHT SWITCH
INSTRUMENT LIGHT s,

BLACK-OUT SWITCH POSITIONS & HOOK-UP
Jtlustration 156-12
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105-106 ELECTRICAL

HEADLIGHTS

105J5pecif1cations:

Manufacturer: Guide (GQuide Lamp Divislon of
General Motors Corp'm. )
Model: ' 1011-N
Type: Combination Service and
' Blackout
Voltage: 12

HEAD AND BLACK-OUT LAKP
I'lustration }5-13

{06. Description:

The headlight consists of one Sealed beam unit with
‘high and low beam and one blsckout lamp mounted on top of
the headlight shell for blackout use. There are four
wires connecting the headlights, one for the blackout

lamp, one each for the high and low beam, and one ground
wire.

(168)
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SERVICE TAIL
5

/

&

s

’.‘
BLACKOUT [
TAIL SIGNAL

’- @
| —————

BLACKOUT TAIL & SERVICE
STOP LAMP ASSEMBLY

i1lustration [6-14

ACKO

El ||_I s | |
TAIL SIGMAL ] Rl

BLACK-OUT TAIL & STOP LANP ASSEHELY

ITlustration |5-15

(169)



TM™ 9-79%

107-111 ' ELECTRICAL

TAIL LIGHTS

{07 .3pecifications:

Manufacturer: Guide (Guide Lamp Division of

General Motors Corp! n.)
Model: 3012-C {Left-hand)
3012-D (Right-hand)
Type: Service & Blackout ELeft—hand)
: ' ' . Blackout only Right-hand)
Voltage: 12
108.Description:

The left-hand combination stop and taill light consists
of a doulkile filament globe in the upper half which 1s used
as a aservice stop light and service tail light. The lower
half 1s a blackout tall light only. There are two sSockets
for connecting this light, the upper one a double socket
for the service stop and tail light and the lower one a
single socket for the blackout tail light.

The rlght-haend combination stop and tall lamp consists
of a Dblackout stop unit in the upper section and a black-
out tall light unit in the lower section. There are two
sockets for connection, the upper one a single socket for
connecting the blackout stop and the lower one a single
socket for connectling the blackout tail lamp.

SEARCHLIGHT

109. Specifications:

Manufacturer: Dietz (R. E. Dietz Co.)
Model: . 600=0D
Voltage: o 12

|10.Description: |

The searchlights sre mounted through the base and are
movable in any direectlon. 12-volt, single-contact light
globes are used. Connection is made by a single contact
socket 1n the rear of the searchlight shell.

SIREN LIGHT
t1l.8pecifications:
Manufacturer: Sterling Siren & Fire Alarm Co.
Model: 20 (Siren)
Voltage: 1z

(t70)
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HEAVY WRECKING TRUCK M1 112-113

SIREN LIGHT (Cont.)

}12. Description:

The siren light 12 contained 1n the forward portion of.
the siren and 1a covered by a red lens held on by a con-
ventlonal mounting rim. Electrical connection 18 made by
a lead extending from the lower portion of the siren.

IMNSTRUMENT LIGHTS
113, Description:

The instrument-lights consist of one harness to which
are attached four instrument lights for illumlnating the
instrument panel. -

()
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FUEL SYSTEM

19—
CARBURETOR )
itlustration 16-1

1., Idle Dizcharge Holes
2. 1Idle Discharge Plug
%, Pump Adjustment Screw
4, Pump Adjustment Lock Screw
5. Idle Needle Valve
6. Vacuum Piston
7. Acceleratlng Pump Spring
8. Acceleratling Pump Platon
'g, Strainer Plug
10. Strainer
11. @Gasoline Inlet
12. Ploat Needle Valve and Seat
13. Fuel Level
14. Float Setting
15. Float

16. Metering Jet

Check Valve

18. Combination Power and Pump By-Pass Jet
19. Main Discharge Jet Nut
20. Main Discharge Jet

21. Choke Valve

22. Choke Poppet. Valve

235, Vent Tube

24, B8mall Venturi

25. High Speed Bleed

26. Llarge Venturl

27. Idle Tube

28. Throttle Valve

(i72)
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HEAVY WRECKING TRUCK M1 114-118
Section XVI
iy, FUEL SYSTEM
: TITLE Paragraph
Ko.
Fuel System : 114
‘Specifications; Carburetor N
Description 116
Speci fications; Fuel Pump —— 117
Description 118
Specifications; Air Cleaner —— 119
Description - 120
Specifications; Governor —121
Description 122
Specifications; Fuel Tanks (2 ————123
Service Diagnosis and Ceuse————— 124
Caution — 125

The fuel system on thils vehicle conslists of the con-
trols, fuel gauges, fuel tanks, fuel lines, fuel pump,
governor, carburetor and air cleaner. -

The fuel stored in the fuel tank 1s drawn through the
lines by the pump and forced into the carburetor where it
is mixed with clean alr coming through the alr cleaner in
the proper quantities before belng dellvered to the en-
gine manifold. : '

CARBURETOR

- | 15.8pecifications?y
Manufacturer: Stromberg
Model: SF-4 '

Type Updraft

{16, Description:

This carburetor 1s the plain tube updraft type with a
fixed main jet and a vacuum controlled gccelerating pump.
The main jet determines the maximum amount of fuel which
may be obtalned for high speed operatlion. The Venturi
size controls the volume of the alr stream through the
carburetor. The necessary jets required for idling, pow-
er, economy and bridging between jets are provided.

FUEL PUMP
117.8pecifications: :
Manufacturer: A.C.Spark Plug Divislon
Series: g b ;
Part Number: 1537561

llB.Descripﬁion:

The fuel pump 18 of the diaphragm type, attached to
the engine block, and is mechanically operated through a

(173)
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HEAYY WRECKING TRUCK Mt

DIAPH, PROTECTOR- UPPER
CIAPHRAGM NuT
LOCKWASHER

DIAPH. ALIGNMENT WASHER

IMLET SPRING
INLET VALVE

. COVER SCREW
= : / LOCKAWASHER
- P
;=____-—'—-=_‘ ’: = i :;___\E—* ;;i
’V R

FUEL SYSTEM (Cont.)

VALVE CHAMBER PLUG
GASHRET

OUTLET SPRING

CUTLET VALVE

COVER & VALVE SEAT ASSEMBLY

ou
<)
=-~ DIAPHRAGM
sﬁ MHAPHRAGM PROTECTOR-LOWER

PULL ROD GASKET

PULL ROD
GASKET ROCHER ARM
o L
‘; s ROCKER ARM PIN
AOWL SEA ]"[ ] RETAINING RING
BOWL. SEAT NuT =W, LINK PIN
. BAlL & SCREW ASSEMBLY -§- LINK PIN CLIP
] BODY
GASKET SPRING CAP
LOWER COVER ROCKER ARM RETUAN SPRING
LOWER COVER SCREW DIAPHRAGM SPRING
FUEL PUNMF
f1iustration 16~3
HOSE COUPLINGS & CLAMPS
OODDO%UDQOOC
(=X =]
KRR L LR

= = e Ol CUP RETAINING CLAMP

e
> OIL CUP ASSEMBLY

AIR CLEANER ASSEMBLY

I1lustration 16~-4
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119-123 FUEL SYSTEM

FUEL SYSTEM (Cont.)

lever arm which contac%s an eccentric on the engine cam-
shaft. The diaphragm 1s composed of several layers of
specially treated cloth that is oll and gasoline resist-
ant. On the downward stroke of the diaphragm a vacuum 1s
created in the pump chamber, drawing the fuel from the
tanks. The upward stroke expells the fuel from the pump

to the carburctor float bowl.

AIR CLEANER

1i9.5pecifications:

Manufacturer: Donaldson

Model: E-900
120. Description:

GOVERNOR

121.Spevifications:

Manufacturer: C. M. Hoof Company

Model: | H-40-H

122. Description:

The governor 1s of the velocity type. It is mounted be-
tween the engine intake manifold and the carburetor. The
velocity of the air past a butterfly valve in the governor
closes this valve shutting off the supply of air and gas-
oline to the engine. The normel position of the governor
butterfly 1s maintalined by a cantilever type spring.

FUEL TANKS (2)

123. Specifications:.

Manufacturer: Kenworth Motor Truck

. Corp'n.)
Capaclty: 100 Gallons
Location Each frame side rail

back of cab.

(176)
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124

124,
Lis

2.

3.

o

5.

SERVICE DIAGNOSIS AND CAUSE

Excesslve Fuel Consumption:

(a)
(b)
(c)
(a)
(e)
(r)
(g)
(h)
(1)
(i)
(%)
Fast

Improper carburetor ad justment.

High float level.
Dirty alr cleaner.

Fuel leaks.

Choke control stuck partially closed.

Excesslve 1dling.

Improper engline temperature.
Brakes dragging.
Under-inflation of the tilres.
Error in the rolling radilus.
Poor eﬂgine condltlon.

Idling:

(a)
(b)

Improper control ad justment.

Control sticking,

Engine Mlsses on Acceleration:

(a)
().
(c)
(d)

Spark plugs not properly adjusted.

Valves not properly adjusted.

Accelerating jet partially plugged.

Accelerating pump valve sticking.

Engine Dies:

(a)
(b)

Improper 1dling adjustment.

Dirty idling jet.

Low Fuel Pressure:

{a)
(b)‘

(c)
(d)

Fuel pump dlaphragm broken.
Air lesks In fuel lins connections.
Alr leak at fuel pump bowl.

Worn fuel pump linkage.

(177)
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124-125 FUEL SYSTEM

SERVICE DIAGNOSIS AND CAUSE (Cont.)

6. Engine Will Not Stars:

(a) Plugged fuel lines.

(b) Air leaks at fuel lines and filter.
{¢) Bent or kinked fuel lines.

(q) Dirty fuel pump Screen.

(e) Broken'fuel pump 1inkage;

(f) Broken diaphragm return spring.

(g) Punctured fuel pump diaphragm.

7. Leakage at Carburetor Bowl:

(a) Fuel leakage at carburetor.
(b) Defective needle valve seat.
(¢) Loose carburetor jet.
(d) Damaged gaskets. -

(e) High float level.
(f) Loose connections.

8. Leakage at Fuel Pump Diaphragm:

(a) Loose cover screvs.

9. Leakage at Fuel Pump:

() Worn or damaged gaskets.
(b) B8Sediment bowl loose.
(¢) Loose fuel line connections.

Note:- For definition of Cause and Dlagnosis of Vapor
Lock refer to 3ection 3, Engilne..

125. CAUTION
1. .Do not run with the choke partially closed.
2. Do not use choke when engine 1s warm.

3. Do not use choke excesslvely,
(178)
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'HEAVY WRECKING TRUCK M1 125

CAUTION (Cont.)

4. Do not tamper with carburetor adjustments,

5. Do not fill air cleaner above Indicated oil level.

6. Keep alr cleaner connections tight.

7. Always have the filler hosé metal end in contact with

the fugl tank when filling.

8. Keep all open flame away from fuel.

(179)
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HEAVY WRECKING TRUCK M1 126-127
Section XVII
COOLING SYSTEM
TITLE Paragraph
lh:l.
Specifications 126
Description 127
Fan Belt Adjustment 128
Cold Weather Protection 129
Service Diagnosis snd Cause———————130
Caution 131
{28. Specifications:
Cooling System Capacity: 40 Quarts
Radiator
nufacturer: Perfex
Frontal Area: ' 815 Square Inches
Tubing Spacing: 7/16"
Nunber Fins per Inch: 12
Number Tubes: - 5 Rows ,
Fan
T Manufacturer: Schwitzer-Cummins
Model: B111046
Size: 22" 6-Blade
Belt
Manufacturer: ; Dayton Rubber Co.
Part Number: Sisol
Type:! "y
Width: 1=1/16"
Qutside Circumference: 41"
Wagter Pump .
Manufacturer: Continental
Type: Centrifugal

127. Description:

The units which comprise the cooling system inclwle the
radiator shell and core, thermostat, temperature indlcator,
water pump, fan and belt, radistor mounting, engine water
fittings and hose.

Water is drawn from the bottom of the radiator through
the lower radiator hose into the suction side of the pump
and is forced through the engine cylinder block and cyl-
‘{nder head wster jackets. The water 1s returned through
the upper hose connection to the radiator where 1t Is
cooled by the action of the fan drawing air through the
radlator core fins.

Radigtor:- The radiator is of the conventional fin and
tube design having a frontal area of 815 square inches.

(181)
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127-128 . COOLING SYSTEM

Description (Cont.}

Thermostat:- The thermostat 18 located in the cylinder
head water outlet and 1its function is to ag=zsist 1n hold-
ing the water temperature within a definite renge. This
unit restricts the flow of water into the radiator until
a predetermined temperature ig reached.

Temperature Indicator:- The temperature lndicator 1is
mounted on the instrument panel and indicstes the tempera-

ture of the water in the cooling system.

Water Pump:- The walter pump is located on the left side
of the englne., It i1s driven through the alr compressor by

meang of a coupling.

Fan and Belt:- Thé fan 1s brecketed to the engine. It is
tapered roller bearing equlpped, haz six blades and i=s 2"
in diameter and belt driven.

Radiator Mounting:- The radiator is secured to the shell
and the shell 1s mounted on rubber buttons to a frame

croasmember.

STRAIGHT EDGE

FAN BELT ADJUSTHENT

1V lustration 172

128. FAN BELT ADJUSTMENT

To adjust the fan belt loosen the clamping nut on the
rear of the fan gssembly mounting bracket. Pull fan as-
sembly as a unit away from the driving pulley, i.e., to-
wards the right side of the engine, and securely tighten
nut. With correct adjustment a light pressure on the fan
belt midway between the pulleys should cause from 1/2" to
3/4" deflection. Do not adjust the fan belt %too tightly.

(182)
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HEAVY WRECKING TRUCK M1 129-130

129, - COLD WEATHER PROTECTION

1. Cover the indicated portion of the radiator to keep
the engine temperature at normal (160° F. to 180° F.)

2. Test the radiator solution frequently with a hydro-
meter to check the anti-freeze properties. Remember
that alecohol, 1f used as an anti-freeze solution, eva-
porates, and sufficient alcohol must be added to re-
place the loss.

3. Vehlele finish is softened and damasged by alechol solu-

tions and vepors and should be flushed off lmmediately
with & large quantity of cold water without rubbing or

wiping.

‘}, For addlitlonal cold weather instructions see Sec. XIX.

130, SERVICE DIAGNDOSIS AND CAUSE

1. Overheating:

(a) Lack of water.

{(b) Loose fan belt.

(¢) Belt bottoming in pulley.

(a) Thérmnstat stuck closed.

(e) Water pump inoperative.

{f} Cooling system clogged.

(g) Incorrect ignition timing.

(h) Brakes dragging.

(1) Error In tire rolling radius.

(i) Radiator core slr passages clogged.

2i Engine'Running_Cold:

(a) Thermostat remaining open.
(b) Redistor core requires partial covering.

5. Loss of Cooling Liquld:

(a) Leaking hose connections.

(b) Defective water pump seal.
| (183)
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130-131 COOLING SYSTEM

SERVICE DIAGNOSIS AND CAUSE (Cont.)
(¢) Leaking radlator core, |
CAUTIQON
1. EKeep the radiator filled with clean, soft water.

2. Whenever cooling system is drained be sure the eylin-

der block as well as the radlator 13 empty. Two, drain
cocks are provlided, one on the lower radlstor hose
connection on the bottcocm of the water pump and one at
the right rear corner of the engine block. It 1is ad-
visable to run the engine for a few seconds at a fast
"1dle to make certaln that all water 1s out of the
cooling system. When drain cocks are open it Is well
to push a wire into them unless there 1s a good flow
and likewise agaln after the water stops to be sure
the cooling system is enfirely drained and that the
draln cock is not plugged.

3. When filling the cooling system close both draln
.cocks (one on lower hose connection on bottom of water
pump and one on right rear corner of the cylinder
block).

I, Do not overfill rddiator when anti-freeze solution 1s
. being used, as normal expansion of heated water causes
the level in the radiator to rise, with subseguent
legs of the antil-freeze solution.

5. ,Cold water should never be poured Into the cooling
system when the engine Is hot. Any sudden change In
temperature may cause damage to the cylinder head,
engine block, etc.

‘6. During freezing weather, if anti-freeze solutlons are
not used, the entire coollng system should be drained
when the truck is not 1in use, as described above.

7. Where temperatures reach 32 F or colder cooling
solutions which wlll not freeze.must be used.

8. XKeep the hose connections tight.

9. BExamine the water pump daily for gxcessive leaks
~around the packlng gland.

10. If the cooling =system 1s frozen solid place the ve-
hicle in a warm place until it is thoroughly thawed
out. Under no circumstances should the engine be run
when the cooling systenm is frozen solid.

11. Remove radiator cap when draining cooling system to
assure proper dralnage.
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BODY & CRANE

Section XVII|
BODY & CRANE

TITLE Pa rggfaph
Specifications 132
Description; Crane - 133
Description; Front Winch 134
Description; Rear ginch 135
Winches - General 136
' Caution 137
Vehicle FPositioning 138
Preparation for Recovery —— 139
Recovery 140
Cau tion : 141
To Stop the Winch- 142
Permissible Lifts ' _ 143
Controls : 144
Body Jacks : . 145
Boom Jacks - 145

Lifting Object of Recovery — - 147
After Lift has been Completed———— 148

To Lower the Load 149
After Load is Lowered 150
Boom Sway Chains 151
Vehicle Pasitioning 152
Prelfmrntion for Recovery with Rear

Winch 153
Recovery 154
To Stop the Winch - 155
Angle Recovery with Rear Winch———— 156
Heavy Recovery Operation— . 157
Caution 158
Securing Winch Cables after Recovery— 159
Caution 160
-Automatie Wormshaft Brake Adjustment— 161
Coution 162
Light or Medium Tank 163
Caution — 164
Hal f-Track or 2% Ton Cargo -———— 155
Caution . 166
Dual Truck Towing Operations —  — 167
Caution 168
Use of Air Connectionsg : 159
Cautlon : 170

whiffletree and Tow Bar Attachment——— 171
Reason fer Cable Lubrication — ——— 172
Correct Method Winding First Layer

on Drum 173
Safeguards to longer Cable Life ——— 174
Snatch Block Rigging 178
Caution : 176
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HEAVY WRECKING TRUCK M1 132-133

BODY & CRANE
132. Specifications . 2

CRANE
Manufacturer: Gar Wecod Industries, Inc,
Model: US5-5
Capacity: 20,000 Lbs.
Swinging Arc: 180°
Boom Cable
Length: 3316"
Size: 1/2" - Hemp center
Crane Winch
Manufacturer: Gar Wood Industries, Inc.
Model: 2C60TK
Crane Winch Cable
Length: 100!
Size: 5/8" - Hemp center
Pront Winch
Manufacturer: Gar Wood Industries, Inc.
Model: 30615
Capacity: 20,000 Lbs., direct pull
Front Winch Cable '
Length: 3001
Size: 5/8" - Steel center
Rear Winch
Manufacturer: Gar Wood Industries, Inc.
Model: 5MT7T13K
Capaclty: 47,500 Lbs,
Rear Winch Cable
- Length; 3501
Size: 3/4" .- Steel center

133, Description

CRANE

The crane on this vehicle 1s the single boom type, so
constructed that the boom can be ralsed or lowered and
swung through an arc of 180°., Ralsing, lowering and
swinging of the boom are manual operations.

Two sets of adjustable jack legs are provided to sup-
port the boom and vehlcle for capaclty lifts, Lifting
is accomplished by a power driven winch, controlled from
the body of the vehicle. '

~ An automatic wormshaft brake is installed on each
winch, Its purpose is to hold the load 1n any position
the winch has placed 1t when the transmisslon 1s shifted
into neutral or after the pln has shearedg

The topping cable, for ralsing and lowering the boom,
1s 1/2" hemp center wire rope, 33'6" long. The lifting
or loadlng cable provided is 5/8" in dlameter, preformed
plough steel, 100' long, and 1s equipped with a 11ft hook
and single sheave block on one end.
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FRONT WINCH
Illustration 18-2

FROKT WINCH
34, Degeription

The front wilnch 1s power driven from the transi
power take-off through a lay shaft and has & dircce pusa
capacity of 20,000 Lbe. The front winch is to be used
for light recovery operations only, or to sagslst the
truck in recovery operations by forming a front end an-
¢hor when the rear wilnch 1s being used, or to pull the
truck itself out 1f it becomes mired. The cable 1s 5/8"
% 300' with 4' chaln and hook attached. '

]
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REAR WINCH ASSEMBLY
tilustration 18-3

REAR WINCH
135, Description

The rear winch is power driven from the transfer case
power take-off through a two-speed and reverse gear box.
It has a direct pull capacity of 47,500 Lbs, The winch
cable 1s 3/4" in diameter, preformed plough steel, 350!
long. To this cable 1s attached a 6'3/4" chain and hook,
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136, WINCHES -~ GENERAL -

Each winch (Crane, Front and Rear) has a separate set
of controls, 'They can be used 1in conjunction with one
another or gingly. Operation of each will be covered
individually,

In one yoke of each propeller shaft 1s instalied a
shear pin. Thils shear pin acts as a safety fuse to pre-
vent overloading the winches, 1In the event a load 1s
imposed on any winch bheyond its rated capacity the pins
will shear, thereby protecting the winch affected. This
shear pin for each winch 1s located as follows.

Front Winch: In hub of plaln yoke immediately
to the rear of the winch worm
gear houslng,

Rear Winch: In hub of worm drive sprocket,

Gpane'Wipch: In hub of worm drive sprocket,

SHEAR PIN

WINCH UNIVERSAL JOINT SHOWING SHEAR PIN
Itlustration 18-4

To Replace Shear Pin:

(1) Realign holes.in yoke and shaft.

(2) Drive out the remains of sheared pin with a
hammer and punch,:

(3) 1Install new pin.
137. CAUTION:

(1) Do not use other than standard shear pilnas
provided in eguipment.
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BODY & CRANE

SERVICE BRAKE LATCH
" |llustration 18-6

QuUT 1N
Coqrp—

L !la-Jr -! "4
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FRONT WINCH ENGAGENENT
IYlustration 18=7
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Illustration

FRONT WINCH RECOVERY
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HEAVY WRECKING TRUCK M1 138-139

FRONT WINCH OPERATION

138. Vehicle Positioning

Posltioning the vehlicle at the object of recovery for
front winch recdévery must be made in the proper manner..
The vehicle must be 1n alignment with the object of re-
covery in order to insure proper winding of the cable on
the winch drum. Any angularity will result in an unequal
fleet angle and resultant cable scrubbing, open winding,
and plling up of turns at changes 1in layers.

Conditions permitting, the vehlcle should be a minimum
of 60 feet from the object of recovery when two double
sheave snatch blocks are used., BSlngle sheave snatch
blocks and one single sheave snatch block will require
more distance between the vehicle and the object of re-
covery. '

Allgnment of -the vehicle at the object of recovery can
best be made by sighting along the top hood hinge when
approachling the object of recovery. '

|39, Preparation for Recovery

(&) Start the engine.

(b) Lock the service brakes with the latch provided.
(See Illustration 18-6).

(¢} Release the hand brake.

(d) Release the clutch,

(e) Place the transmlssion in reverse gear.

(f) Shift the power take-off into gear.

(g) Engage the front winch jaw clutch.(See I1lus. 1-14),
(h) Engage front winch sliding clutch (See Iilus. 18-7).

(1) Engage the engine clutch slightly to ease off the
tenslon on the winch cable.

(i) Unhook the winch cable from the tow hook.

(k) Engage the clutch so that the operator in front can
walk out with the winch cable to the object of re-
covery.

.

(1) When sufficient cable i1s unwound release the engine
clutch,

(m) Shift the transmission into neutral.

(t95)
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FRONT WINCH OPERATION (Cont.)

Note:- (1) To engage the power take-off and front
winch jaw c¢lutch 1t is frequently neces-
sgry to engage the englne clutch slightly
to cause shaft rotation to permit easy
engagement.

(2) The operator walking out with the cable
to the object of recovery should hold
the cable 88 taut asg possible to prevent
the cable remaining on the drum from un-
winding.

(3) The speed of the cable payout 1s con-
trolled by the engine speed.

(4) The front winch 1s equipped with a slid-
ing jaw clutch, hand operated at the
winch itself. It is locked in the posl-
tion of engagement or disengagement by
ralsing and lowering the knob which in-
serts the pin into the hole provided in
tue positioning plate. When the jaw
clutch is disengaged the drum 1s 1in free
wheeling; engaged, the drum is locked in
working position, It 1s recommended
that the jaw clutch be engaged at all
times in order to assure the cable's not
becoming loose on the winch drum. Any
cable wound on a drum-should be wound
coil to coll and layer to layer &as
tightly as possible sc that when any
load is placed on the cable the coills
of one layer will not imbed themselves
in the colls of another layer, thereby
damaging the cable.

(n) Attach hook to object of recovery.
140, Recovery ‘ '

(a) Wherever possible the snatch blocks provided with
the equipment should be used to relieve the load on
the cable and equipment, For light loads a straight
pull cr a one-part line 1s satlsfactory. For med-
ium loads use a two-part line. For medium-heavy

. loads use a three-part line. For heavy loads use a
four-part line, - ; '

Note:~- (1) All heavy work should be done with the
rear winch.

(b) When hock-up-1s made to item of recovery, proceed

(196)
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HEAVY WRECKING TRUCK M] 140-142

FRONT WINCH OPERATION (Cont.)

as follows:

1)
(2)

(3)
(%)
(5)

(6)
(7)
(8)

(9)

(10)

i4i. CAUTION:

Start the engine.

Lock the service brakes with latch provided.
(3ee Illustration 18-6).

Release the hand brake, -
Release the engline clutch,

Shift the transmission into a speed suiltable to
the load, For heavy loads use First gear; for
medium loads use Second gear; for light loads
use Third gear. Select a gear low enough 3o
that the load can be moved safely and without
jerking. '

Engage the power take-off.
Engage the winch jaw clutch (See Illus., 1-14).

Engage front winch sliding clutch (See Illus-
tration 18-8).

Signal the Ground Operators that the load 1s
ready to be moved.

Engage the engine clutch carefully, at the same
time stepping on the foot accelerator to keep
the engine from stalling,

Select a gear in the transmission with which
the object of recovery can be started and moved
easily. ' '

142, To Stop the Winch

(a)
(v)
(c)
(a)
(e)

Disengage the clutch,

Release the accelerator.

3hift the transmission into neutral,

Dlsengage the power take-off.

Dlsengage the winch jaw clutch.
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HEAVY WRECKING TRUCK M1 143

143, PERMISSIBLE LIFTS

Illustration No. 18-11 shows the required set-up of
truck equipment for & capacity load of 10,000 Lbs.

(&) Body jacks in position.

(b) Boom sway chains disconnected, permitting swinglng
load through 180° arc if vehicle is on level ground.

Note:-(1) Load cannot be transported with this
arrangement.

Illustration No. 18-12 shows the positioning of the
equipment to 1ift a capacity load of 10,000 Lbs.

(a) Boom jacks connected to body corners.

(b) Boom is-positioned so that load cable is 48" to the
rear of the vehicle.

Note:-(1) The load may be transported with this
arrangement.

(2) Always slack off the topping cable slight-
1y to assure the boom load's being carried
on the telescoping boom jack pins.

(3) As an added safeguard, before transporting

" the load with thils arrangement, attach the
swey chaing 1n the rings provided at the
body corners.,

Illustration No. 18-13 shows positionlng of the truck
equipment to 11ft a capaclty load of 20,000 Lbs.

(a) Body jacks in position.
(b) Boom jacks extended to the ground.
(¢c) B8way chains disconnected.

(@) Double ground plate under boom jacks.,
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#z .
CAP 20000 LBS.

—y

f . 0F

]
i

EQUIPMENT ARRANGEMENT - 20,000 LBS. SIDE LIFT
{1lustration 18-14
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14 . BODY & CRANE

CRANE OPERATION

|44, Controls

() Boom Swing:

The boom can be operated through an arc of 180°,
This 1s a hand operated control. To swing the boom
to the left turn the control wheel counter-clockwise.
To swing boom to the right turn control wheel clock-
wise.

(p) Boom Raising and Lowering:

This. is a hand operated control,” To raise the boom
turn the control wheel clockwise, . To lower the boom
turn the control wheel counter- clookwise°

(c) Crahe'Winch:'

' The crane winch 1s power dariven, To operate the
power winch proceed as follows:: )

(1) start the engine.

(2) Lock the service brakes with the latch provided.
(See Illustration 18-6).

" (3) Release the emergency brake,
(4) Disengage engine clutch.
(5) Shift the truck transmission into second gear.
(6) Shift the transfer case into neutral.
(7) Engage the power take-off.
(8) Engage engine clutch,

Note:-(1) It may be necessary to engage the
englne clutch slightly to cause
shaft rotation for free engagement.

(2). This completes all ltems necessary
in the cab. All further controls

are made from the truck body.

(9) Open the air cluteh valve to disengage the en-
gine clutch. Pull control handle up.

{204)
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HEAVY WRECKING TRUCK M1 C1l44-145
, lilustration
CRANE & REAR WINCH SHIFT DIAGRAN [8=15

(10) Shift the crane winch transmission into reverse,

(11) Close the air clytch valve to engage engine
clutch and release the cable chain hook from the
rear bumperette. Push valve control handle downh.

Note:-(1) The speed of cable pay-out is aon-

' trolled by the engine speed. When pay-
ing out cable the Ground Operator
should keep the cable as taut as pos--
sible to prevent any loosening of the
cable on the winch drum.

(2) When suffilcient cable has been paid

out open the alr clutch valve to dis-
engage clutch. Pull control handle up.

(d) Engine Throttle Remote Control:

(1) Pull control handle up to open throttle.
(2) Push control handle down to close throttle.

|45, Body Jacks

SWAY IN ASSY,

Body jacks are provided
for taking the 11ft load
off the chassis when
sttached to refr corners
of the body. Insert pins
in the holes of the tele-
scoping body of the jacks
BODY JACK in the desired position.
If solid footing 1s not
avallable use body Jjack
{"72, ground plates, (See Illus-
; tration 18-16)

BODY JACKS
" |1lustration 18-16
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146-147 " BODY & CRANE

CRANE OPERATION {Cont.)

I46. Boom Jacks

Boom jacks must be attached to the boom and body
corners for all towing operations. Boom jacks are
telescoplng- and, for capacity 1lifts with the crane,
the boom jacks must be extended to the ground. If
the ground is soft and does not afford good footing -
some sujitable means wlll have to be provided to pre-
vent the ground plates from sinking. A double ground
plate ig carried 1n the truck bedy for use with the
boom jacks. ' _

I47.Lifting Object of Recovery
When the boom jacks and body Jacks are arranged 1n
accordance with the coperation to be performed and
the crane cable hooked to the lcad the coperator pro-
ceeds as follows:
(1) Start the engine.

(2) Lock the service brakes with the latch provided.
(See Illustration 18-6),

(3) Release the emergency brake.

(4) Disengage the clutch,

(5) sShift the truck transmlssion into second gear,
(6) Engage the power take-off,

(7) BShift transfer case into neutral.

(8) Engage the engine clutch.

Note:-(1) It may be necessary to engage the en-
gine "clutch salightly to cause shaft -
rotation for easy engagement,

(2) This completes operations in the cab

’ of the wvehicle., All further opera-
tlons and controls are in the truck
bedy.

(9) Open the air clutch valve. Pull control handle
up to dilisengage engine clutch.

(10) Shift the crane ‘'winch gear box into high or low
gear, depending on load to be raised.

(11) Open the engine throttle to accelerats the en-
gine. Pull control handle up.
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HEAVY WRECKING TRUCK M1 147-149

(12)

CRANE OPERATION (Cont.)

Close the clutch air valve to engage the engine
clutch.

fYg, After Lift has been Completed

‘ug.

(1)

(2)
(3)
(%)
(5)

To Lower

Close the air clutch valve to disengage the en-
gine clutch. Push control handle down,

Close engine throttle. Push control handle down
Shift the crane transmission into neutral.,
Shift the truck transmission into neutral.
Disengage the crane and winch power take-off.

the Losad

(1)
(2)

(3)
(%)
(5)
(6)
(7)

(8)

(9)
(10)

Start the engine.

Lock the service brakes with the latch provided.
(See Illustration 18-6).

Release the emergency brake.

Disengage clutch,

Shift the truck transmission into second gear.

shift the power take-off Into mesh.

Engage the engine clutch;

Note:-(1) - It may be necessary to engage the en-
gine clutch slightly to cause shaft
rotation for free engagement.

(2) This completes the operations in the
cab of the vehicle. All further
operations and controls are in the
truck body,

Open the alr clutch valve to disengage engine
cluteh. Pull control handle up.

ghift the crane winch transmission into reverse.

Close the air clutch valve to éengage the engine
clutch. Push control handle down.
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HEAYY WRECKING TRUCK M1 - 150-152

CRANE OPERATION (Cont.)

150. After Load is Lowered

(L) Open the air clutch valve to disengage the
clutch. Pulls contrel handle up.

(2) Shift the crene winch transmission into low
gear,

(3) Close the air clutch valve to engage the engine
clutch. Push control handle down,

(4) Hook cable hook into boom and carefully tighten.

161. Boom Sway Chains

Whenever the truck is operated over the rcad, loaded
or not, the boom sway chains should be hooked to the
boom and the corners of the body to preveni the boom
from swinging free. Damege will result to the boom

swinging worm and gear if boom is alloved to sway.

REAR WINCH OPERATION

|62.Vehicle Positlioning

Align the vehicle with the object of recovery. Do
this in such a manner that the cable will not be working
at an angle. A longitudinal line through the center of
the truck, 1if continued, should blsect the object of re-

" covery.

Conditions permitting, the vehicle should be at least
60 feet from the object of recovery when multiple sheave

d - THROTTLE CONTROL,
LUTCH CONTROL VALVE \ ‘

WINCH SHIFT LEVER _CABLE

.ﬁ

REAR WINCH ASSEXMBLY (209)
fllustration 18-i8
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HEAYY WRECKING TRUCK M1 152-153

REAR WINCH OPERATION {(Cont.)

snatch blecks are used in the 1line, When single' snatch
blocks are used the distance between the vehlcle and the
object of recovery must be greater. Alignment and posi-
tioning of the vehicle 1is as lmportant an operation asg
the actual recovery,

Once the truck controls in the.cab have been set all
operation and control of the rear winch is carried on in
the body of the vehicle,

Preparation for Recovery with Rear Winch

(a) 8start the engine,

(b) ZLock the service brakes with latch provided. (See
TIllustration 18-6).

(c) Release the hand brake.

(d) Release the clutch.

(e) Shift the vehicle transmission Into second gear.
(f) B8hift the transfer case into neutral.

(g) Engage the power take-off.

(h) Engage the clutch.

Note:-{1) Slight engagement of the clutch may be
necessary tc cause shaft rotation for easy
engagement,

{(2) This completes the operations 1n the cab
of the vehicle. All further operatlions
and contrels are in the truck body.

(1) 8wing angle sheave support to one side to clear the
cable, 1f installed,

(j) Open the air clutch valve to dilisengage the clutch,
Throw handle to right.

(kx) Shift the winch transmission into reverse,

(1) Close the clutch air valve just long enough to slack
the chain, then open immedlately. Throw handle to
left,

(m) Unhook the cable chain.

(n) Pay out cable to the object of recovery, having the
ground operator hold the cable as taut as posslble,
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BODY & CRANE

"REAR WINCH OPERATION (Cont.)

(o) When sufficient cable has been paild out open clutch
‘ air valve. Throw handle to right. :

(p) Shift winch .transmission into neutral.

Note:-(1) Speed of pay-out 1s governed by remote

fﬁN.Recoverz

control engine throttle at the winch.
Push control lever back to increase en-
gine speed, forward to close throttle.

(a) Wherever possible snatch blocks provided with the
equipment should be used to relieve the load on the.
cable and the truck, For light loads a one-part

line
part
line
(See

When
ceed

(1)
(2)

1s satisfactory. For medium loads use & two-
line, for medlum-heavy loads use a three-part
and for heavy. loads use a four-part line.
Illustrations 18-26 and 18-27)

hook-up is made to the object of recovery pro-
as follows:

Start the engilne.

Lock service brake with latch provided. (see
Illustration 18-6)

Release hand brake.

" Release clutbh.

Shift the truck transmission Into second speed.
Shift transfer case into neutral;

Engage the power take-off,

Engage the clutch,

Note:- (1) Slight engagement of the clutch may

be necessary to cause shaft rotation
for easy engagement,

i

(2) This completes the operations in the
cab of the vehicle, All further
operagations and contrcls are in the
truck body, -

Open the alr clutch valve to disengage the en-

- gine clutch. Throw control handle to right.

Shift the winch transmission into low gear for
heavy loads or high gear for light loads.
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REAR WINCH OPERATION (Cont.)

(11) Close the ailr clutch control valve, Throw con-
trol handle to left. _

(12) Accelerate the engine. Push throttle control
handle to rear.

(13) Draw the object of recovery to desired position.
1656. To Stop the Winch

(a) Open air clutch valve. Throw control handle to
right, :

(b) Pull throttle control handle forward to close engine
throttle. |

(c) Shift winch transmission into neutral.
(d) Disengage the power take-off.
.(e) Disengage the unit transmission,
‘Note:-(1) After removing cable froﬁ object of re-
covery it should be cleaned, rewound,

and secured to rear bumperette,

| 56. Angle Recovery with Rear Winch

Angle recovery should not be made .if 1t . 1s at all pos-
gible to so position the vehicle that straight recovery
can be made, In the event that 1t 1s impossible to posi-
tion the vehicle for stralght recovery proceed as follows:

(a) Position the angle sheave support 1ln body brackets.

(b) Attach one single sheave snatch block to the angle
support,

(¢c) Secure ground spades at the rear of the frame to
prevent the truck fron belng pulled sideways.

Note:-(1) Rigging the cable with the snatch blocks
provided can be made in the game manner
as indicated under "Recovery" and "Vehi-
cle Positioning". .

|57 . Heavy Recovery Operation

. All heavy recovery operations must be performed by the
- rear winch. - The service brakes will not he adequate to
hold the truck in position when the object of recovery 1s
being pulled in. :
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REAR WINCH OPERATION (Cont.)

Heavy Recovery Dperation (Cont.)

In order to stablilize the vehicle attach the spades
provided 1n the sockets at the rear of the frame. (See
Illustration 18-17). Attach the front winch cable to a
tree or utlility pole, Where no natural anchorage is con-
venient the ground anchors should be used 1n series to
form & suitable anchorage in lieu of s stationary object.
Attach the front winch cable to the stakes and draw cable
tlight. Disengage front winch jaw clutch.

}58. CAUTION:

(1) The anchor line for the front winch should have at
least as many snatch blocks as the'recovery line..

(2) If the truck i1s in a dangerous position always anchor

vehicle with the front winch cable to some gtable
object.

iBg. SECURING WINCH CABLES AFTER RECOVERY
To secure winch cables on wilinch drums after recovery
and prevent cable from sagging or loosening proceed as
follows:

Front Winch Cable

Wind cable chain around front tow hocks and secure
chain hook over tow hook. Tighten cable carefully with
ald of ground operator until slack 1s taken up.

Crane Winch Cable

Secure l1lifting hook of crane cable into boom channel
tie strap. Tighten cable carefully until slack 1s taken
up.

Rear Winch Cable

Wind cable chain around rear bumperettes and secure
cable hook over bumperette. Tighten cable carefully un-
tl1l slack 1s taken up. - ’

160, CAUTION:

(1) When rewinding cable on winch drum place load on
cable to make certaln 1t 1s wound tightly.

(2) Cable must be wound tightly on drum, coil to coil,

so each succeeding layer will not jam between pre-
ceding colls, :

(215)
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SECUBIHG WINCH CABLES AFTER RECOVER# (Cont.)
(3) Wind cable slowly and evenly for best results.

{¥) Do not use a hammer on cable to move coils closer
tbogether. Use a block of wood.

(5) Use care when tightening cable after securing.'
81, AUTOMAT 1€ WORMSHAFT BRAKE ADJUSTMENT

WINCK WORNSHAFT AUTOMATIC SAFETY BRAKL
Iillustration 18-21

Bach winch 1s egulipped with an automatic safety brake.
The object of thils brake is to prevent the load from over-
hauling the worm gearing or, Iin other words, to hold the
load 1n any position the winch has placed the load, when
the winch transmisslion is shifted 1hto neutral or the
shear pins have sheared., Operation of this brake 1s en-

tirely automatic. Adjustment is made as follows: (See
Illustration 18-21)

(s} Remove brake case cover,

(b) Tenslon "B" should be 1/8" when sleeve is pushed
into rocker &as far as posaible.

(c) Tighten nut 1/2 turn to increase tension on spring
"A", Set up lock nut and test. Do not set up

(216)
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AUTOMATIC WORMSHAFT BRAKE ADJUSTMENT (Cont.)
spring tension more than 1/2 turn each time.
(d) Replace cover.
I862. CAUTION:

(1) Do not tighten more than 1/2 turn of adjusting nut
at one time., BSet jam nut and test.

(2) Operator should be able to hold hand on brake cover

after use, If cover is too warm for thils, brake 1is
too tight, Loosen adjustment and test.
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I1lustration 18-22
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TOWING
163, LiGHT OR MEDIUM TANK

To tow a 1light or medium tank, hook up as follows:
(1) Attach tow bar to vehicle pintle hook. .

(2) Attach tow bar clevises to tank tow lugs with pins
provided,

)64, CAUTION:

(1) When backing up care should be taken not to cramp
the vehicle at too sharp an angle.

165. HALF-TRACK OR 23 TON CARGO

To carry the front end of half-track or cargo trucks
and tow over any terrain, hook up as follows:

(1) Attach the tow bar to the vehiele pintle hook.

(2) Place the tow bar clevises over the tow hooks on
front of the vehicle belng towed.

(3) Insert crow bar from the truck equipment through the
tow bar clevlis holes. The bar should be sufficiently
long to go through both clevises of the tow bar.

(4) Wrap a chain from the truck equipment around the
crovw bar and bumper to prevent the clevises climbing
over the tow hooks.

{66.CAUTION:

(1) Attaching the tow bar, even though the front end 1is
being carried, it is advisable to stablilize the
vehicle belng towed. This eliminates any dangerous
fore and aft or side to side sway of the vehlcle on
the end of the .crane cable.

(2) Release the brakes on the vehicle being towed.

(3) When 1ifting the front end of the vehicle do not
11ft 1t over 12" off the ground.

(4) Put the transmission of vehicle being towed in neu-
tral. B

Note:-(1l) No driver is required in the vehicle be-
ing towed providing the front end is
lifted.
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TOWIKG (Cont.)

i67, ' DUAL TRUCK TOWING OPERATIONS

When grades or terrain make 1t impossible to tow the
object of recovery with one vehlcle a dual truck hook-up
can be made as indicated in Illustration 18-23, ;

Dual truck towing operation cannot be successfully
accomplished without a compensating snatch block between
the two towlng vehicles to balance the pull.

(1) Hook one end of the compensating.cable in the pintle
hook of the lead wrecker. '

(2) Run the cable underneath the second wrecker through
a snatch block and up.to the pintle hook on the.
second wrecker.

168,CAUTION:
(1) Do not hook up closer than shown in Illustration
18-23.
- {69. USE OF AIR CONNECTIONS

When towing any vehicle equipped with alr brakes a
flexible air hose assembly 1s provided in each unit to
hook up the air brake system of the vehlcle being towed,
provided that unit 1s unable to provide its own alr sup-
ply. Air connections are provided at the front and the
rear of the wrecker. Secure one flexlble hose assembly

. from the wrecker tool equipment and one from the vehicle
being towed to connect the service and emergency llnes
between the two vehlicles, The alr connectlions are labeled
"Service" and "Emergency". Hook up the hose connections

. from service to service and from emergency to emergency.

Open the cutout cocks at the couplings on both the
wrecker and the truck being towed. Control of the brakes
then rests I1n the towing truck. Each time the brakes are
applied on the towing truck, brakes are also appllied on
the vehicle being towed. _

Air connection outlets are provided with dummy coup-
lings which must always be 1n place when the flexible
hose assemblles are not hooked up to keep out dirt and
molsture. ' '

|170.CAUTICON:

(1) Support hose connections to prevent dragging.

(221)



T 9-795

171 BODY & CRANE

1 7h. TARK USE OF WHIFFLETREE AND TDH'BAR
‘ LIVE TANK

A3H L3Td4HM

DEAD_TANK

SMALLER CLEVISES ARE PROVIDED
FOR LIGHT TANK

" WHIFFLETREE AND TRO BAR ATTACHMENT
il1lustration 18-2Y4

In Illustration 18-2%k is shown the method of attaching
and utilizing the whiffletree and tow bar provided with
the vehlcle. Towing shackles are mounted on esch corner
of the hull of the vehicle about 20" from the ground, two
in the front and two in the rear. These shackles provide
a quick method of attaching the whiffletree and tow bar,
The tow bar is mounted on the crane boom and the whiffle-
tres lles loose in the body. The wvhiffletree should al-
vays be connected to the live tank and the tow bar to the
inoperative tank and the ftwo connected together as shown
in the i1lluatration. :
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172,

173..

CABLES
REASON FOR CABLE LUBRICATION

Wire cables are lubrlcated durlng fabrication. This
initial lubrication is not sufficient to last the useful
life of the cable. Perilodic applications of a good grade
of' oll or grease must be made. The lubricant should be
free from acids and alkalies, should have sufficlent ad-
hesive strength to stay on the cable, should be able to
penetrate between the wires and strands, should be non-
soluble under the conditions prevalling where the cable
operates, and should resist oxidation.

The importance of perlodical iubrication 1s apparent
when considering that a wire cable 1s a machine of many
moving parts. Rach time the cable bends or straightens,
the wires 1n the strands and the strands in the cable
must slide on each other. This requires a film of lubri-
cant on each moving part.

The second important reason for lubricating cables 1s
to prevent corrosion of the wires and deterioration of
the hemp center.

Cables must be cleaned before they are lubricated.
Cleaning may be accomplished by wire brushes or compressed
alr. Remove all foreign material and old lubricant from
the valleys between the strands and the spaces between the
outer wires., The lubricant may be brushed onto the cable,
applied by passing the cable through saturated waste or by
passing the cable through a trough or box of lubricant.
This 1s preferably done at a point where the cable opens
slightly from bending.

If the cable is not used for an appreclable length of
time 1t should be cleaned, lubricated and protected from
the weather.

CORRECT METHOD OF WINDING FIRST LAYER ON DRUM

When winding the first layer of cable on the winch
drum . it should be started from the side which causes the
coils on the drum to hug together. This tends to produce
a uniform and closely wound first layer which, in turn,
tends toward uniformity of successive layers. It also
results in an even wind of the coils of the first layer
on the drum wher the cable is rewound after the load has
been slacked off and then picked up.

When a cable 1s wound on a smooth drum in the wrong
direction the colls tend to spread apart and the second
layer of colls wedge themselves between the open colls,
causing irregular 'winding and damage to the cable from
¢rushing and abrasion. The proper direction for winding
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~ CORRECT METHOD OF WINDING FIRST LAYER ON DRUM (Cont.)

the first layer on & smooth drum is determined by stand-
ing bshind the drum and looking along the path the cable
travels, Determine rirst whether the cable 1s right lay
or left lay. On right lay cables the winding rotates to
the right while receding from the observer when vliewed
from above. Left lay cables rotate to the left.

. For an over-wind of right lay cables start at the left
glde of the drum and coll the first layer toward the
right. For an under-wind start at the right and wind to-
ward the left,

For an over-wind of left lay cables start at the right
and wind to the left. For an under-wind start at the .
left and wind to the right. -
174, SAFEGUARDS TO LONGER CABLE LIFE

Sheave Condition:

Inspect the sheaves occaslonally for belng corrugated,
wvorn to one slde, ‘'out of round, for having broken flanges
and defective bearings. Sheave surfaces should be smooth,
unbroken, round and 1n alignment at all times. Condltions
mentioned will cause the cable to whip, jump the sheaves
and cut the cable.

Drum Condition:

If a groove is worn in the surface of the drum, the
drum should be remachined or resurfaced with a plate.
Any groove of the drum will ceuse poor winding and ex-
cegsive cable abuse.

Fleet Angle:

The fleet angle 1lg the included angle between the
cable in its position of greatest travel across the drum
to .2 line perpendicular to the drum axis from the center
line of the first sheave. Keep the fleet angle ‘at an
absclute minimum to prevent scrubbing, open winding and
piling up of turns on the end of the drum at layer changes.

Winding the First Layer:

The winding of the first layer of a multiple layer
drum must be made 1n the manner described under the head-
ing of "Correct Method of Winding First Layer on Drum",
Rolleras |

Keép the reollers turning by keeping the bearings free
and well lubricated at all times. Any cut or worn
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SAFEGUARDS T0 LONGER CABLE LIFE (Cont.)

rollers should be replaced or resurfaced,

Care of New Cable:

Run a new cable through its normal operating cycle
several times under a light locad. This gives the cable
a-chance to adjust 1ltself gradually to operating condi-
tlons.

Kinkigg:

A kink in a wire cable, no matter how developed, will
greatly reduce its life, Careful and proper handling to
insure freedom of kinks will materially lengthen cable
1ife, Every kink requires a starting lcop, -~ do not
allow the cable to form a small loop. However, 1f a loop
forms and is removed before & load 1s placed on the cable
a kink will be avolded. Once the kink has been formed
the cable is permanently damaged and 1s of little value.
The strands and wires being damaged will break up quickly
at the point of kink.

EFFECTS OF KINKING

Itlustration 18-25

(a) Indicates cable badly kinked.

(b) Seme cable with kink partially removed. Note, how-
ever, that cable 1s permanently injured and will not
glve maximum service.

(¢) Illustrates cable whlch has falled due to excesslve
kinking.
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Acid and Fumes:

Wire cable should be protected from acld and acld
fumes. Whenéver cable has been subjected to acld or acid
fumes 1t should be immediately cleaned wilth plenty of
water and relubricated.

Sudden Stresses:

Sudden stresses caused by jerking the cable may exceed
the strength of the cable and break it, Jerks which do
not break the cable cause rapld deterioration and shorten
cable life. When picking up or moving a load these sud-
den jerks may equal a value several times the weight of
the load to be lifted or the resistance of the object to
be moved., Loads should always be gradually applied and
the rate of recovery kept as uniform as possible.

175. - ' SNATCH BLOCK RIGGING

When the object of recovery is lifted or moved by mul-
tiple line rigging, using the sheave gnatch blocks pro-
vided, the object to be recovered 1is more easlly lifted
or moved, At the same time the load on the cable is re-
duced in proportion to the number of lines used. A one-
part line load on the cable 1s the same as the supported
load. A one-part line is the use of only one single
sheave snatch block. A two-part line 1s the use of two
single sheave snatch blocks. The load on the cable 1s
just one-half the supported load with a two-part line.

(See Illustration 18-26).

DNE PART I__,!NE i

TO TRUCK
OR
“DEAD WAN"

TO TRUCK
OR
“DEAD HAN"

SNATCH BLOCK RIGGING
|1lustration 18~26
(226)
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SNATCH BLOCK RIGGING (Cont.)

A three-part line 1s the use of one double sheave
snatch block and one single sheave snatch block. The
load on the cable is just one-third the supported load.
On a four-part llne, uslng two double sheave snatch
blocks, the load on the cable 1s just one-fourth the
supported load. !See Illustration 18-27). .

[HREE-PART LINE

TO “DEAD MAN? ONLY

FOUR-PART LINE

TO ““DEAD HAN” ONLY

SNATCH BLOCK RIGGING
Itlustration 18-27

I76. CAUTION: Never anchor a three or four-part line to the
truck; always anchor to a "Dead Man".
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The operation and maintanance of automotive vehiclea

at lov temperatures involve factors which do not exintlf‘
at normal temperatures, and operators must spend more’
time in protective maintenance. PFailure to give'thia - :
extra service will result in actual damage, unneces- < -
sary and unwarranted expenss, and failure to. utsrz. ey

"Low temperatursa have hﬂen divided 1nxo two r::gesz St
-10° F. to -30° P., and below -30° F.
lubricants undergo changes in their phyaical proper-.. o
ties below -30° F. In many cases, accessory equipment -
for aupplying heat to engine, fuel, oil and 1ntaka air'J '

. 18 required.

GASOLINE FOR LOW TEHPERATURES ";_ j*Ilu}fi

Selection. - The wintor class or motor fusl prncured &%
under U.S. Armw Specification 2-103, latest ilauo willr
be_ used. _ . : o T CONE 0
GAUTIOH. A positive metallic contact must be nnin- -=’;§
tained between fuel container and gasoline tank unless -
both fual tank anﬁ container are independently grnunﬂﬂd

rual gmls% - !he romuti.on of ice emt.alo rmn _-“
sma quantities of water in the fuel sometimes eausas

considerable trouble. The folloving: preoautions uhould
be folloved to keep wdtei out of the fuel tank: ’u

(1) Strain the gnsolina through 8 auittble dtrlinar.“QJ*

(2) ' Insofar as possible, alvays kﬂBP the fuel tanks =~
full, This will reduce condensation of water ' .
from the free air space abovo the fug1,___ 'fk%:;_m

(3). Add I/2 pint of denatured alocohol to & tank of -,
. . gasoline.  The alochol \rul ahaorb the vater nndL
Pprevent it frnm rreolins _
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& GASOLIHE FOR LOW TEN?ERATURES (COnt )

{h) Do not store fuel in old drums unlese they have
been hproggg;z cleaned.

-{5);'§ever pump fuel drums dry when filling vehicle

fuel tanks: allow about four inches of fuel to
remain. This residue can later be transferred to
8 settling tank. If time 1s not an urgent con-

~ 8ideration, do not pump fuel from drum to vehicle
until it has settled for sixteen hours after fill-_

ing or moving. Keep portable fuel pumps cleen.and
‘protected from snovw and frost. :

(6) When & drum has been opened, be sure that the _
~ °  opening is covered or the bung replaced to pre-
vent snow, frost, or other foreign matter from
. entering. Store drums in a covered bullding or
cover them with a tarpaulin.

Enennz LUBRICATION -
Engine lubricetion at temperatures above -10° F. is

‘fcevered in paragraph 21 and in the Lubrication Guide.
- The following instructions -are intended to supplement
~this information and apply only to instances where the

temperature falls below -10° F. for long periods.

_'HSeveral methods ef keeping engine o1l euffieiently
'rluid for proper lubrication at temperatures below s

-10° P. are 1listed below. Preference should be given
to the different methode in the order liate& according
to the facilitiles. evnilable.

- (1) Keep the vehicle in heated enclosure when it is

f:;g(23a1 ,f

not being operated

(2) _vWhen engine 1s etonped, drain crankcase oil while
it i1s hot and store in a warm place until vehicle

'is to be operated again. If warm storage is not
avallable, heat the oil before reinstalling.
{Avoid overheating the oil; heat only to the point
where the bare hand can be inserted without burn-
ing.) TAG THE VEHICLE IN A CONSPICUOUS PLACE IN

- DRIVING COMPARTMENT TO HARN PERSD!!EL THAT
'CRANECASES ABE EMPTY.

fB)_ If vehicle muet be kept outdoors and the 011 can-

not be drained, cover the engine with a terpeulin.
About three heure before engine -is to be started,

~ place fire pots under the tarpaulin. The Van =
Prag; Primus type, or other type blowtorch, and
‘ordinary kerosene lanterns may be used.

(%) ‘Dilute thé engine oil with gasoline.
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ENGINE LUBRICATION {Cont:)

f5) The table giv&n below shows thenquantities of

diluent to be added to thefggg;ng olls rﬁﬂﬁribed ;}5
or =

on the Lubrication Guides use at -l
&8¢ gquan a8 0 uent w orm mix ures "o
- for satisfactory starting at the temparaturea 1nm‘l
dicated: | A\ :
f0°F. TO -30° F. | pEiow -30° F, .

GASOLINE |- % QT. TO BACH 4% QTS. OF ENGINE OIL | ‘QTS. OF ENGINE

- 180.

18,
A.

- 1ea.
A.

TRAISHISSIOH DIFFEREHTIALS ARD FIHAL DRIVES

Below -15° P., dilute tha lubricants . prescribed ror
use at -109 F. with 10¥ gasoline. If circumstances -
preclude dilution 6f the JIubricants, heat the gear
cases with a blowtorch. Play the torch: lightly ovey

_the entire gear case; do not concentrate the heat 1n_;f-m“

one spot.

GHlSSIS LBBRiCANTS

Ghasaia, wheal bearing and other 1ubricants preaeribed '

for use at -10° P. will furnish satisfactory lubrica~
- tion at temperatures ag low as -30° FP.  For sustalned
temperatures bhelow -30 P., use OREASE, lubricsting,
- special, or GREASE, 0.D. No. 00, 1f the formar is not

available._

. (Greases normally uned cannat ba appliad at tsmperaturoa
below 02 P. except in heated bulldings. In an amer-_:~

gency, vhen heated bulldings are not svailsble, use
0il, and inspect and relubricata rraqusntly. .

PROTECTEQI GF COGLIIG SYSTEHS

Ethylene glycol. (Praatons)‘ia preferrsd for use a8 &n
antifreeze solution. If ethylene glyccol is not avail-
able, the other materials showvn in the tadble may be
used. The table on the following page shows the quan-
tity of antifreeze needed to make 4 gallon of solution
whioh will not rroezs at the indicated tumperaburau. ;'

f231)
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aenbraﬁdr ahd atarter. Innpent the brushes,’ commuta—-
See that the commutators are

tora, and bearings.
'¢Tedn, " The large ‘surges of current which occur ‘when -

;jstartlns ‘% .cold motor require good: contact between
f§rg§§es and cammutators T o st B s
~NReing. - -Inapect and clean 411 qonnections, eapecial-
_.; Xy ‘ba:fztery terminals, Care shauld be taken tlmt '
4 navsﬁort o':l.rcu.tta are’ prase;xt ‘ e e T
: "011:&01: cfoil f’or proper rtmctioning

- cieran thoroughly, &nd ¢clesn or rapiace
and check conditilon of the points =
old ‘veather, the current is heavier -

-

._uuls

2% s Diatributor

B

rri’qtifcnt ¥ ? "6

'-w: aud’ &e poj.n%s imy pit &nd bum more ‘than uau.al
C T 8. Spark Plugs, o Olesh,- test, and "replaoe if negeseary.
fﬂtul’t to make the engine’ fire, reduce the
Mhig wiil o

’ gap 005 inch more than that recommsnded,
__ :Lng ea.a;l.e;' at the_reduead volt.agaa 111:61: to -
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=
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G. Batteriss.- The erricienny of batterxﬁf c!éus&’em;em,i ,#gf“f““
sharply with decreasing temperatures, and<becomes - -
practically nil at--&0' Do not try Lo”start the .
engine with the battery- vhen it - has ‘been-exposed to -
temperatures helow -30°0 F. unless the battery is ,_”-' %
heated.  See that the battery is always fully-chieged -~ .
at the end of the day's operation. (Hydrometer read- = :
ing between 1.275 and 1.300.) A fully-chargdd battery .
will not freesze at temperatures likely .to be iencount- . " .
"ered _even in Arctic climates, while a- fully-diadhznged-*fig
battery will freege and rupture at 5 ‘F. : - £

H. Lights. - Inspect the 1ignts cararully . §";}}f_

.~ 1. Before every start, see that there 1s no 1ce ion" tha
spark pluga, viriﬁg, or othser electrical equipm&ﬁt.

18N, - aEuEaAL IHSTRUCTIOIS o , _
A. Be aure that no hnavy grease or. dirt has beeﬁ 1art on j'~;;ﬂ
" the startex throw-out mechanism. Heavy grease ur dirt ﬁ
mey keep the gears from meshing or cause them to ramain
in mesh after tha sngine atarta running and ruin tha
starter. - - _
B. The choke control must be pulled 81l the way out to !
" .aeéure the air-fuel ratio required for cold veathef . ...
starting.. Check the butterfly valve to see that it .. ~?5f
closes all the way and otherwise funntionn prqperly .

C. carhuretors which give nn dppreciabla trouhle'st nsrm--*‘kgp
al temperatures Hay not operate satisfactorily.at.low - -
temperstures. A fuél pump which wil . geliyer anqugh
gasollne at normal starting. speeds of 400 rpm may hnvo
.leaky valyes or_disphregm which yill prevent'it frem ﬁ“” 4
“delivering & aurficient quantity of .fuel at. 1 t e
spseds of 30 to 60 rpm. Another soarce of troubls-is e
the float neédle valve wiich, alithough a clése fit, - -
nist move freely.- 'Different expanninng af- the petapls - ' -
used in the tVO'parts may csuse the needle valve to ..
_atick at ‘extremely low t&mper&tur&u. o R

'\_.\"

..1-.......~,.4-

D. At temparnturas ‘below. -10° F. do not usé 611 in alr
cleaners. The oil will congeal and prevent ths essy
flovw of air, ‘At temperatures below -300 F., remove the
air claanara. Ice and froat roznationa qa.thp n&r,_ v o

' vecuum and an overtich mixture.;._.ihtcn T T

i_'fii'- _

..._ -v..

E. Innpact the vehicle frequnntly._ Shock rosintanpa orﬂ'
- metals, or resistancge against breaking “in greatly -
reduced at extremely low temperatur ..Opsration of
"'the vehicle oh hard, Frozen ground onunes strainand

(zu}
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184-185 COLD WEATHER OPERATION

i85.

GENERAL INSTRUCTIONS (Cont.)

jolting which willl result in loosening or breaking of
bolts and nuts.

Remove or by-pass oil filters at temperatures below
-30° F,, because the viscous oll will not flow freely
through them. ' . .

Disconnect speedometer and tachometer cables at the
drive end when vehicles are to be operated at tempera-
tures of -30° F. and below. These cables often fall
to work properly at these temperatures, and sometimes
break due to excessive drag caused by stiffness of the
lubricant in the cable.

Fuel system. - Remove and clean sediment bulb, strain-
er, etc., at frequent intervals.

STARTING AND OPERATION

Temperatures from -10° F. to -309 F.

(1) It is possible to start gasoline engines with
batteries at temperatures as low as -30° F., if
the engines are properly lubricated and in good
mechanical conditlon.

(2) Prior to attempting a start, see that everything

is in readiness so that the engine will start on
the first trial. Try to avold having the englne
fire a few times and then stop. Water 1s one of
the products of combustion. In a cold 'engine,
this water may form a frost and make it impossible
to start without heating the engine to above 329
F. Prolonged efforts to start will wear down the
‘battery.

(3) Pull the choke lever all the way out for starting,
. and keep it partially pulled out until the engine
hds warmed up. In a cold engine, only the light-
est components of the gasoline vaporize, and for
thia reason a very rich mixture 1s necessary.

(4) Turn the englne over as rapldly as possible when
attempting a start. All engines have a "critic-
‘al cranking speed”", that is, the engine must be
turned over at a certaln rate of speed before any
start at all 1s possible. For engines in good
mechanical condition, this critical rate of speed
may vary from 40 to 70 rpm. Below this speed,
the fuel pump falls to delliver fuel fast enough.

(5) After the engine 1s started, 1dle 1f at low speed
until warmed up sufficlently to run smoothly.
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186.

Insulation of the fuel line to help prevent ice forma

STARTING AND OPERATION (Cont.)
Temperatures below -30° F.

(1) Cover engine with tarpaulin, tent, or portable
shed. Place o0ll stoves, fire pots, or four or
five ordinary kerpsene lanterns under the cover-
ing about three hours prior to the time a start
is toc be made.

(2) Keep the vehieles in sheltered areas shielded
from wind. Cold winds increase starting diffi-
culties.

(3) It is possible for 1ce to collect in the fuel
line. If the engine does not appear to be get-
ting enough fuel, heat the fuel line lightly, but
be alert for fires.

Stopping. - Increase engine speed before turning off
ignition. Then turn off ignition and release throttle
at the same time. As the engine coasts to a 8stop, 1t
willl blow out all the residual products of combustion,
including water vapor, and leave only air and gasoline
vapor in the engine.

COLD WEATHER ACCESSORIES

A number of the most commonly used accessories have
been mentioned in the preceding sections. These, to-
gether with other accessories and attachments used
successfully in northern climates, are summsrized be-
low. The use of these accessorles is not mandatory.
They are glven only as suggestlons and are to be
employed at the discretion of officers in charge of -
the materilel.. '

Tarpaulins, tents, or collapsible sheds for covering
vehicles, particularly the englnes.

Fire pots, Primus type, or Van Prag blow-torches, or-
dinary blow-torches, oi1l stoves, or kerosene lanterns
for heating vehicles.

Extra batteries and facilitlea for changlng batteries
guickly are aids in starting.

Steel drums and suitable metal stands for heatling
crankcase oll.

tion inside the line.

Radiator eovers can be 1lmprovised locally, and help
to keep the engine running at normal temperatures.

(235)



T™ 9-795

COLD WEATHER OPERATION

OPERATOR'S NOTES

(236)



™ %-793

HEAVY WRECKING TRUCK M1 187-189
Section XX
MATERIEL AFFECTED BY GAS
TITLE Paragraph
No.
Protective Measures 187
Cleaning 188 -
Decontamination : 189
Special Precautions for Automotive
Materiel , 190
187. ~ PROTECTIVE MEASURES

When materiel 1s in constant danger of gas attack, un-
painted parts must be lightly coated with oil. Instru-
ments are included among the items to be protected in
this manner from chemical clouds or chemical shells.
Materiel not in use should be kept covered and protected
ag far as possible. '

188, CLEANING

All unpainted metal parts of materiel that have been
exposed to any gas except mustard and lewlslite must be
cleaned as soon as possible with dry cleaning solvent or
denstured alcohol and wiped dry. All parts should then
be coated with englne oll or cosmolene.

189. DECONTAMINATION

For removal of liquid chemicals (mustard and lewisite)
from materiel the following steps should be taken:

(a) Protective Measures. ' (1) A complete suit of jmperme-
able clothIng and a service gas mask will be worn, Imme-
diately after removal of the suit a thorough bath with socap
and water, preferably hot, must be taken, If any skin
areas have come in contact with mustard or any gets into
the eyes or the vapor inhaled 1t is imperative that com-
plete first ald measures be given within twenty to thirty
minutes after exposure. (2) Garments exposed to mustard
should be decontaminated. If impermeable clothing has
been exposed to vapor only it may be decontaminated by
hanging it in the open air, preferably 1n su.light, for
several days. Steaming for two hours also may be used to
clean garments. If impermeable clothing has been contam-
inated with liquld mustard six to eight hours steamlng is
reqguired.

(b) Procedure. (1) Commence frveing material of dirt
through the uge of gticks, rags, etcetera, whilch must be
burned or buried immediately after this operation., (2)

If the surface of material 1s ccated wlth grease or heavy
oil this must be removed before decontamination 1s begun,
Dry cleaning solvent or other available o1l solvents should
be used with rags attached to ends of sticks. Followling
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189-190 MATERIEL AFFECTED BY GAS

DECONTAMINATION (Cont.)

this, decontaminate painted surfaces with bleaching solu-
tion, mixing one part water with one part decontaminating
agent (chloride of lime). Swab this solution over all
surfaces, wash off, dry, and oll all surfaces. (3) All
unpainted metal parts and lnstruments exposed to mustard
or lewisite must be decontaminated with AGENT, decon-
tamlnating, non-corrosive. Mix one part solid to 15
parts solvent (acetylene tetra-chloride). If this 1s
not available use warm water and soap. Bleaching solu-
tion must not be used because of its corrosive actlon:
Coat all metal surfaces lightly with engine oil. (4) In
the event chloride of lime is not svailable materlal

may be temporarily cleaned with large volumes of hot
water., This, however, does not thoroughly clean and
will remsin a source of danger untll properly decontam-
inated. All mustard washed from material in this manner
lies unchanged on the ground necessitating that the con-
taminated area be plainly marked with warning signs,

SPECIAL PRECAUTIONS FOR AUTOMOTIVE MATERIEL

(a) wWhen vehicles have been subjected to a gas attack
with the engine running the air cleaner should be removed,
thoroughly flushed with dry cleaning solvent and refilled
with the proper grade of oil,

(b) Contaminated seat cushlons should be discarded.

(¢} Washing driving compartments thoroughly with
bleaching solution is the most that can be done In the
field. Operators should be alert, when running under
high temperature conditions, for slow vaporization of
mustard or lewisite.

(d). Exterior surfaces of vehicles should be decontamin-
ated with bleaching sclution. Repainting may be necessary.
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191

191.

Sectian XXI

TOOLS & EQUIPMENT

TOOL BOX LOCATION: UNDER SEAT

B RO B R b R D

Coils welding hose, "0 Ft.
Cutting torch No.

Welding torch NG
Acetylene regulator No.
Oxygen regulator No.

Wrench for torch

Pr. goggles .
Lighter

Welding tips, 2", 4", 6", 8"
Cutting tips

Bucket, canvas

Trailer alr hose

Blade, windshleld wiper, spare

Kit of hand tools in bag (16 1tems) consisting of the

followling:

1l - Hanmer, ball pien

1 - Wrench, Crescent, 10"

1 - Wrench, Crescent, 6"

1 - Wrench, open end, 7/16" x 1/2"

1 - Wrench, open end, 9/16" x 5/8"

1 - Wrench, open end, 3/4" x 7/8"

1 - Wrench, open end, 15/16" x 1-1/16"
1 - Wrench, box end, 7/16" x 3/8"

1 - Wrench, box end, 1/2" x 9/16"

1 - Wrench, box end, 5/8" x 11/16"

1 - Wrench, box end, 25/32" x 3/4"

1 - Pliers, round nose, 6"

1 - Screvdriver, heavy duty, 11"

1 - Screwdriver, 10"

1 - Sparkplug wrench, 31/3%2" x 1-1/32"
1 - Sparkplug wrench handle

1 - Operator's Manual
1 - Parts List

1.ONG TOOL BOX LOCATION: MOUNTED .ON RIGHT HAND SIDE

1
1

12-

Ll e e e e

Saw, crosscut, 4'6", with handles
Hacksavw, 12" with handle.

Blades, hacksaw, 12"

Cutter, bolt, 5/8" .
Chisel, blacksmith, 1-3/4" with handle
Punch, blacksmith, 3/8" point

Wrench, pipe, 18"

- Wrench, monkega 18"
- Screwdriver,

Screwdriver, 12"

- Serewdriver, 18"
- Pliers, heavy duty, 10"

Cutters, diagonal .
Hammer, straight claw
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LONG TOOL BOX LOCATION: MOUNTED ON RIGHT HAND SIDE (Cont.)

6 - Pins, shear, rear winch
5 - Pins, shear, front winch
6 - Pins, shear, crane winch
1 Saw, hand

TOOL BOX LOCATION: RIGHT SIDE UNDER BODY -

- Clamps, wire rope, 3/4"

- Clamps, wire rope, 5/8"

- Thimbles, 3/4"

- Thimbles, 5/8"

Shackles, round pin anchor
- Hook for chalin of cable

- Vise, 5"

- Jacks, 8-ton

- Grease gun, 9 oz.

- Wrench, Budd wheel, with handle
- Wrenches, wheel bearing

NHEHFNDFEFHEDOWOVNOWOY
1

TOOL BOX LOCATION: LEFT SIDE UNDER BODY

3 - Pr. tire chains, non-skid, 11:00 x 20
2 - Chains, tow, 12 Ft.

TOOL BOX LOCATION: REAR BODY

- Rope block, double

- Rope block, single

- Crank, motor

- Shovels, "D" handle

- 10 Lb. sledges, with handles

Pick mattox, with handle :
- Bars, crow, pinch point, T/B" x 30"
- Bars, wrecking, ?/ﬁ" x 30'

- Chisels, 1" x 24"

- Axe, single bit, with handle

R MO N R RN
4

TOOL LOCATION: MOUNTED ON TRUCK

- Snatch blocks, double, 8"

- Snatch blocks, single, 8"

- Cable, tow, with carrying brackets

- Bars, crow, 1-1/4" x 60"

- Bar, tow :

- Hand tool box and tools (101 items) complete with
lock No. gnd two keys, consisting of the
following:

Extra Small Series, 1/4" Square Drive

l- Handle bar .
"1l - Hinged offset A
1 - 3/16" Single hex socket
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Extra Small Series, 1/4" Square Drive (Cont.)

- 7/32" 8ingle hex socket
- 1/4" S8ingle hex socket

- 9/32" 8ingle hex socket
5/16" Single hex socket
- 11/32" 31ingle hex socket
- %/8" Double hex socket

- 7/16" Double hex socket
- Plastic case

R e
1

Small Series, 3/8" Bquare "Lock-on" Drive

- Free wheeling ratchet

- Speeder handle

- 10" Extension

- Handle bar

- Hinged offset

- Screw driver

- Unlversal joint

- Grip extension

- 5/16" Single hex socket

3/8" Double hex socket

- 7/16" Double hex socket

-~ 1/2" Double hex socket

- 9/16" Double hex socket

- 5/8" Double hex socket

- 11/16" Double hex socket

- 3/4" Double hex socket

- 1/2" Double hex universal joint socket
- 9/16" Double hex universal joint socket
- 5/8" Double hex universal joint socket

L e = SR R el o
I

Standard Series, 1/2" Square "Lock-on"' Drive

- Universal joint

- Serew drlver

- 6" Extension

- Hinged offset

- Handle bar

- 10" Extension

- Free wheeling ratchet

- Brace handle

- 7/16" Double hex socket
- 1/2" Double hex socket
9/16" Double hex socket
- 19 22" Double hex socket
- 5/8" Double hex socket

- 11/16" Double hex socket
- 3/4" Double hex socket
25/32" Double hex socket
13/16" Double hex socket
7/8" Double hex socket
1?/16" Double hex socket
1" Double hex socket
1-1/16" Double hex socket

e R S Sy e e e e e e el o N el =
I
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Standard Series, 1/2" Square "Lock-on" Drive (Cont.)

3/8" Double sguare socket

- 7/16" Double sqguare socket

- 1/2" Double square socket

- 9/16" Double square socket

- 5/8" Double sguare socket

- 3/4" Double square socket

- 1/2" long Double hex socket
9/16" long Double hex socket
- 5/8" long Double hex socket

- 3/4" long Double hex socket

- 13/16" long Double hex socket
- 7/8" long Double hex socket

- 1" long Double hex socket

- 1-1/8" long Double hex socket

HH B e e e e e
|

Heavy Duty Series, 3/4" Square "Lock-on" Drive

- Ratchet

- 81" Extension

- Handle bar

- Hinged offset .
1-1/8" Double hex socket
- 1-1/4" Double hex socket
- 1-3/8" Double hex socket
- 1-7/16" Double hex socket
- 1-1/2" Double hex socket

P b e
1

Heavy Duty Serles, 3/4" Square "Lock-on" Drive

1 - 1-5/8" Double hex socket
1 - 1-3/4" Double hex socket
1 -~ 1-13/16" Double hex socket

Short Double Offset Box-Type Wrenches

1 - 3/8" & 7/16" Double hex
1 - 1/2" & 9/16" Double hex
1 - 5/8" & 11/16" Double hex

Long Double Offset Box-Type Wrenches

1 - 3/4" & 25/32" Double hex
1 - 13/16" & 7/8" Double hex
1 - 15/16" & 1" Double hex

]
Tappet Open-End Wrenches

2 - 1/2" & 9/16" Tappet wrenches
2 - 5/8" & 11/16" Tappet wrenches
2 - 3/4" & 7/8" Tappet wrenches

" Open-End Wrenches

1 - 5/16" & 3/8" 0.E. wrench
1 - 7/16" & 1/2" 0.E. wrench
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Open-End Wrenches (Cont.)

1 - 9/16" & 5/8" 0.E. wrench

1 - 11/16" & 1;/16“ 0.E., wrench
1 - 3/4" & 7/8" 0.E. wrench

1 - 15/16" & 1" 0.E. wrench

Ignition Open-End Wrenches

13/64" & 15/64" Ign. wrench

7/32" & 1/4" Ign. wrench

/32" & 5/16" Ign. wrench

11/32" & 3/8" Ign. wrench

- Quilck release chains

- Padlocks No. with three keys
-* 011 can. :

-~ Acetylene tank No.

- Oxygen tanks Nos.
Block, square, 8", for crane
Extra pins for boom legs
Extinguisher, Fire gun

HFROFOOHFFEOARRHEHEHE

TOOL LOCATION: LOO3E IN TRUCK BODY

300" x 1" Manila rope

Ground plate, double, for boom legs
Jacksa, body

Directional angle pull bracket

Spades and legs

Anchors, Holmes, 4 pleces, with 14 stakes
Whiffletree wlth attachments

AN N
i

AMENDMENT #1

" TOOL BOX LOCATION: UNDER SEAT
1 - Gloves, pr. asbestos
2 . Flare, kits (Dietz)
2 - Lanterns, electric (Delta)
LONG TOOL BOX LOCATION: MOUNTED ON RIGHT HAND SIDE
1l - Lamp, trouble z33embly
TOOL BOX LOCATION: REAR BODY
1 - Jack, hydraulic,-}o-ton
T00L BOX LOCATION: REAR UNDER FLOOR

1 - Rope, Manila, 50' x 3/8"
1 - Rope, Manila, 100' x 3/4"
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HEAVY WRECKING TRUCK M1 192-193
Section XXIt
STORAGE AND SHIPMENT

TITLE Paragraph
No.

Limited Storage 192

Indefinite Storage 193

Shipment by Rail - 194

Shipment by Water 195

STORAGE

192. Limited Btorage

Included in this category are vehicliles ready for 1lmme-
dlate service but not to be used for less than thirty
days. Fuel and oil to be retained in maxlimum capaclty of
vehicles. Batteries remein installed and charged. Vehl-
cles thoroughly cleaned and lubricated before belng placed
in storage. Brakes not set and gear shift levers in neu-
tral. '

163, Indefinite Storage

Cooling System
Cooling system drained.

Open petcock at right rear corner of engine
block. .

Open petcock at bottom of water pump.

Fuel System

Fuel pump drained.
Carburetor drained.
Fuel tenks drained,

Engine run to use up fuel.

- Storage Battery

Storage battery removed and recycled svery
thirty days. :

Miscellaneous

Vehicle tagged, 1ndicating what repalirs are re-
quired before being returned to service.

Electrical equipment removed. and wrapped in oil
paper. )
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Indefinite Storage (Cont.)

Engine mechanical accessories such as carburetors
and fuel pumps should also be removed, wrapped in
o1l papér and packed in & box. Each box must be
properly ldentified,

Tires removed and wrapped in burlap, paper or
cloth and stored vertlcally side by side.
Tubes to be deflated, removed from casings,
cleaned, stored in pasteboard cartons, taking
care to make certain they are loosely folded.

Rubber parts should receive an application of
~ rubber lubricant recommended by quartermaster.

Crankcagses to be dralned and flushed with a.
light oil other than kerosene, Use about 1/2
pint heavy mineral oll poured into each cyllnder
and distributed by cranking the englne,

0il, grease, or graphite placed in threads of
the spark plug holes.

A1l openings plugged with tapered, fitted wood
plugs. ’

(a) Storage Conditions:- Vehicles will be stored
in closed bulldings or covered sheds, 1f avail-
able. In lieu thereof, cover by tarpsulins. Stor-
age surface should be solid, free from crushed
rock, deep dust, and oll surfacing, and properly
drained., Vehicles should be raised and blocked

to keep the tires off the ground. If not com-
pletely serviced and maintenanced, each vehicle

is tagged to indicate what repairs are required
before it 1s returned to service,

(b) Drainage:- Fuel tanks are drained and the
openings are plugged. The cooling system 1is
drained alsc, and all drailn cocks are opened and
cleaned with a wire to lnsure removal of sedlment
that may block the flow of water. A light oll
should be placed in the water pump.

- (e) Eguigment:— (1) Fire extinguishers, - Carbon
tetrachloride types of fire extinguishers must be

kept filled with liquid to avold decomposition and
deformation of the cork seats and washers thereln.
Water is permlssible 1n stored extingulshers 1n
lieu of regular extinguisher liquid in emergencies
only, (2) Tools and accessories should be repainted
and regreased as necessary.
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184,

VEHICLE PREPARATION FOR SHIPMENT
SHIPMENT BY RATIL:

.(&) General Procedure. In case of shipment of individual
vehicles, or where the organization does not accompany its
transportation, vehicles are turned over to the quarter-
master for shipment., In such a case the quartermaster 1is
respongible for furnishing the necessary personnel and
material for loading and blocking equipment. Vehicles

are usually shlpped on flat cars (3% to 60 feet long),
gondolas (36 to 60 feet long), or special box carsn%50
feet long) designed for the handling of motor vehicles.
Automebile carg or flat cars with wooden floors are the
most desirable types because of the ease of loading and

- blocking.

(p) Preparation of Rallroad Cars. Transportation must

be inspected to determine if the cars are in sultable con-
dition to carry the load safely to its destination. Sound
‘floors are required, All loose nails, debris, and projec-
tions not an integral part of the car and the prescribed
blocking must be removed.

(c) Preparation of Vehilcles for Loading. If troops are
not traveling with their vehicles, all loose property and
tools should be packed and secured 1n boxes, and hoods
should be sealed down with car seals.

(1) When motor vehicles are shipped individually,
fuel 1s drained from tanks. When vehicles are
shipped with troops, dralning of fuel is not re-
quired and unloading will be expedited.

(2) Tires should be Inflated to at least 10 pounds
above normal pressure in order to avold sagging
or shifting of motor vehicles 1n blocks.

(3} Radiators should be drained when there is a pos-
sibllity of freezlng during shipment.

(4) Batteries should be disconnected.

(5) 8Seat cushions should be secured against the
weather. Doors should be closed and latched.

(6) Recheck the following items:

Cooling System

Cooling system dralned.

Open petcock at right rear corner of engine block,
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STORAGE & SHIPMENT

VEHICLE PREPARATION FOR SHIPMENT (Cont.)

Open petcock at bottom of water pump.

Fuel System

Fuel pump drained.

‘Carburetor drained.

Fuel tanks drained.
Engine run to use up fuel.

Storage Battery

Positive cable dlsconnected and taped,
Positive cable tied away from battery.
Inflated 10 pounds above normal pressure.

Miscellanecous

Ignition switch off.

Gear shif't levers In neutral.
Emergency braké set.

Hood closed and sealed,
Cushlions secured.

Doors secured,

Key tied to steering wheel.

Tagged for destination,
Exposed metal surfaces ciled or cosmol
Loose parts and toocls boxed,

SHIPMENT BY WATER

With certain modifications, preparations of the vehil-
cles are the same as indicated for rail shipment.
attention must be given to rust prevention, however. All
exposed, unpainted material and working parts mus