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PREFACE

LIGHT VEHICLE PREVENTIVE MAINTENANCE s desgigned to develop competent military
motor vehicle operators in their performance of U, S, Marine Corps preventive maintenance
goals. This course containe specific daily and weekly operation checka, but i8 not limited to any

one type of vehicle.

The purpose of this course {s to show the operator what to check, how to check, how to
repair, and the proceduce uged for reporting discrepancies that he cannot correct.

T™ 9-2320-218-10
T™ 9-2320-223-10
TM 9-2320-242-10
TM 9-2320-244-10
T™ 9-2320-246-10

T™ 9-2330-202-14P
TM £#-2330-251+14

TM 9-2610~200-20
TM 9-8140-200-14
T™ 8-8030

T™ 21-305
TM 760-264

SOURCE MATERIALS:

Operator's Manua), Truck, Utility, 1/4-Ton, 4 x 4, M151;
Truck, Am ce, Fron e. 1/4-Ton, 4 x 4, MT15, Sep 1971
SMC) M rator's Manual for Carrier, Cargo, Full

Tracked, Amphibious, Unarmored, M116A1, April 1968
rator's Man Tru cargo, 1 1/4-Ton, 68 x 8, M561,

T Ambulance, 1 1/4-Ton, 6 x 6, M792, Jar 1970

Operator's Manual for Truck, Cargo 1 1/4-Ton, 4 x 4, M71$

Truck, Ambulance, 11/4-Ton 4 x 4, M728, Aug 1968
Operator's Manual, Truck, Platform, Utility, 1/2-Ton M-274A2,
April 1967 w/ch 1
Trailer, Cargo, 3/4-Ton, 2 Wheel, M101A1, Aug 1982 w/ch 1
Operatorta Manual for Trailer, Cargo, 1/4-Ton, 2 Wheel, M416:
Trailer Chassie, 3/4-Ton, 2 Wheel, M762, Oct 1870
zational Care, Maintenance and Repair Pneumatic Tires

and Inner Tubes, Nov 1972
Operator's Manual for Storage Batteries, Lead-Acid Type, Aug 1871

ration zational Maintenance. Tmck. Ambulance,
3!4 ~Ton, 4 x 45 M43, M-43B1: Truck 3[4-'!‘011. 1x 4,

ay 1966 chh 849

M-37, M~37B1. M
meem Vehicle Driver. Nov 1965 w/ch 2 Dec 1969’
Coolia_'lg Systems: Tactical Vehicles, Mar 1972




CONTENTS
Para Page

Preface R R T T T e R R R R R R R
SOl.Ir‘t‘e materh‘s I L I T T
Table or l?ol'ltel'lt! R R I I T T T T T T T O S e R R S S R ] ui

Chapter 1. MAJOR MAINTENANCE AREAS
Section I. Matntenance system
lﬂtmdu‘ﬂ-lﬂﬂ 8 8 B £ 4 B B B B B B B B % 8 8 B 8 8 &8 ¥ 8 &8 ¥ 8 8 B B 8 8 B W l.l l.l
Ca"egoriea dﬁ"l‘ledo T I T T T T T T O S R R R S R S 1-2 l.l
Ect‘lﬁlﬂﬂs deflned; T N T . L R T T T T R T T T T T T T T R T R R R R o- . 1-3 l-l

Section 11, Tires

Effects of mechanical frregularitiesgp tirea + + « « o ¢ ¢ ¢ ¢ ¢ s o o ¢+ 1ad 1-3
Effects of vehicle operation on tHres + « + « « ¢ ¢« ¢ ¢ s e s e s e s s v st 1ab 1-4
Performance and €qual wear . « « + « ¢+ ¢« ¢ o s s s o s s s s 0 s s oo 1aB 1=7
Removal fromthe vehfcle. « « « ¢ ¢ ¢ o ¢ ¢ s ot c o s e e o s s oo oo 1a7 1-11
Demounting and mounting t1re® . . « « ¢ « ¢« o s s 0t s et e o0 oo 1ag 1-14
Tuberepalra.................................1_3 1-23
Storageofﬂrea..............................-l.lo 1.26
Section I1II, Batterles
Introduction « o o ¢« ¢ ¢ o o vt 0 s st s e et s s e s s e s e lall 1-27
Deam-iptinm-n.................................r..l=z 1-27
Functlona. « o o ¢« o o o o o s o s e s s s s s o oo s sessscossesslall 1-28
Potenttel hazZardet « + « o ¢ o ¢ s o o o 4 ¢ 0 s o s s s s s s 050000 01al4 1-28
Safety . ittt es e s s s e s e e s e e s e s e e slalb 1-29
Remﬂnlandlnstallation.---......................-l.ls 1.33
HYdrometerB. « ¢ ¢ ¢ « ¢ ¢ o e ¢ o o c e e o s o s o ooeeeesossss]alT 1~37
Activation procedure . . . . . ¢ ¢ ¢ e et o s s s s s s s s e s s s e 118 1-42
Cleanin® . . . . & v ¢ ¢ o e o v s s s s s s s s s s s st ssssssscceelall 1-44
Charging . . . .. ..t ittt e et et eeessocsassoccssiagg 1-48
Section IV, Cooling systems
General . . . .. it st s et s e s s s s s s s s e s]1a0] 1-48
Typeaofcooling aystems . . o o ¢ o ¢ ¢ ¢ o o o s o s o s s s e ot o0 1222 148
Function of components in the liqutd=cooled gystem « « « « ¢« + o ¢ « + 21,03 1-48
Maintenance . . . . . v ¢ e v s s s o oo o e ot o s o s s o c]alg 1-50
DetecHon of 1eaks . « v « v o ¢ o o ¢ s ¢ 0 s e s s s oo essossessslalh 1=52
Arees most lkely tofeak . . . o o o o o s s o s s s s s s s e s e s 21a28 1-53
Protectionagainat freezing . . . o « ¢« ¢ ¢ o o o ¢ o e 0 s s 0 00 s s s s 01227 1-54
Section V. Vehicle lubrication
PUT'POBQOfll-IbI”icatbﬂ............................1-28 l-eo
Lubricationorder . . . . . v o o o o o s s s e 0 e e s s e s s s s s e s1a29 1-80
Grease fIiIngs , . . . . . . . i o st ¢ et s e o e osssessssscossslall 1-68
oﬂcanmalntenance..............................1-31 1-70
Wlnch..............-------------------'-°‘°l-32 l-"o
Inapecting durinZ lubricatdon. « « « + s ¢ o s ¢ o s o s 0 0 s 0 0 8 8 0 s s

*1-33 1-71




Chupter 2, DRIVER'S PREVENTIVE MAINTENANCE

Section [. Daily maintenance
Para Page

In'-l"OdlICtion........o........o...... oz-l 2.2

Guide lines for using/completing trip ticket checklists , ., ., ., ... ... .2=2 22
Before«operation rheck8 . « « v ¢ + ¢ s ¢ ¢ ¢ o 0 e 0 o e v oo eeeeeo 2=3 2-4
Nuring=operatioN checks « + + « ¢ o+ + s s ¢ s s s 6 0 s 0 006 000 000+ o274 2-18
After=operation checks. « « + + v ¢ o v ¢ ¢ s o v o e v 0o o o oo oeo s o295 2-20
Section II, Weekly maintenance
Inspection guldelfnes. . . . . . . . . . v v v v vt v v v v vevooeoeo.. 278 2-23
Engine compartment , . . . . . v v v v v s s s v v v 00 s 000 0eeo o o2°7 2-24
Cooling BYSteM . . . v v v v v v v v 0o oo v o oo s vvvooveoeeoess 2=8 2-29
Body 8n0 Cab » + + + « ¢ ¢ v 0 0 0 0 s o bt s e e b e et e e e e e 2D 2-33
SUBPENSION |, , L . L ... e e r s e s s e 210 2-42
Power trafn, . ., ., . .. . .. i i it vt vt s s s 2= 2-44
WHERLS & v v v v v v o o v o o o o o o e oo et e e e e e e e s2=12 2-47
Fuel BYBtem, . . . . . . v o s o v s v s 0 v o o o oo o v oeoeeceoeess 23 2-48
Electrical 8yBtel, ., ., . . . . ¢t ¢ s v v v v v o s s o o s oo esoseess 2=14 2-51
Steering aystemh . . . v v v v s v v st b s s e e e e e e e e o210 2-58
Exhaust 8YBteM. . &+ o o « s o v s o ¢ o o 0o o0 o 0o oosovoooeeess 2°18 2-60
Gages and Instruments , , , , ., ., .. ... .0t vrveueoo..2ol7 2-61
Tools and equipment | , . ., . . . . v v v v v v v v o v v o oooeeesos 278 2-62
Sﬂmmary.........-.........o...............2'19 2-85

Section [II. Batteries

AbnseOfeg'lipmentoooooooooooooooooooooo00000002-20 2-85
Mia"se‘)fto(’lsoooooooooooooooooooooooooooooo002-21 2-70

Chapter 3, FIELD EXPEDIENT REPAIRS

wm......o.... R .3-1 3-1

Fanbelt and fBIL . . . 4 v v o ¢ o o o o 0 e o o o o o v oo v e ooseees 32 3-1
Looge or brokenbattery ClamP, . o . 4 o v v s s o o 0 0 0 o o o0 0 0 0o o33 3-2
t+v *Brokenterminal POBt. . o . v v v v v s v s s e s e e e o s o s e s e e o0 3=-2
RePalring BCSEB + « « o o o o o o o v o o o 0 s oo ¢ o o oo oo oeooes o837 3-3
Repalrof radiator COTE . . . v v v v o v oo v oo oosvooovsoss 0B 3=3
THerMOBLAL « o o o o o o o o o s o 0 o o o o o o ooooeeeeeoesesed™t 34
ACCREBOTIES « « v v o o o o 0 v o 0 o s o s v ooseeesooeeeess a8 3-5
Repairing leaks in the fue BYSIEIM, , . . v v v v v v o oo s e es oo s o390 3-5
Propeller shaft. . . . . . v v v oo o v v evvoeooooesoeoeess 310 3-7
Axles and BPTINES . + + v v v v ot e e e b e e s 3”1 37
SUMMBEY &+ v o o o o 0 o o 0 0o 0o oo ooooeiooeesssossssss o2 3-8




Chapter 1
MAJOR MAINTENANCE AREAS

Section 1, MAINTENANCE SYSTEM
1-1. INTRODUCTION

Marines of today s €ly a8 much a9 ever on the swift mobility provided by light military
vehiclee. The thought that only those with & 3500 MOS operate these vehiclee has long since been
left by the wayside. Marines of virtually any MOS can be assigned additional duties as light
vehicle operatora. Such an assignment {ncludee meny more responsibilities than thoee which are
generally associated with "driying" a vehicle, Itis intended that this course will aid all light
vehiclc operators in identifying and understanding just what those reeponsibilities are, A major
part of an operator's reeponsibility can be placed under one category, maintenance. Maintenance
should be juet as important to the operator as actually driving a vehicle. To enable us to picture
an operator'a responsibilities and his relationship to the maintenance system, let us briefly discuss
the three cutegories and five echelons that make up the maintenance system. ‘Then we will get into
exactly those proceduree that & driver muast know,

The Marine Corps maintenance system appliee to all types of equipment, 1t varies from the
8ll important daily and weekly preventive maintenance performed hy you the operator /user to the
complex repalr and rebuflding techniques performed by the depot naintenance facilities. The
Armed Services have adopted three broad categoriee of maintenance t0 aiu in the assignment of
maintenance miealons. The categories are: ORGANIZATIONAL, INTERMEDIATE, and DEPOT.
Further flexibility of the maintenance system has been provided by subdividing the three broad
categories into five echelone which are numerically numbered one through five. '

1-2, CATEGORIES DEFINED

a, Organizational maintenance, Thie i8 maintenance that ie authorized, performed by, and
the responeibility of the using unit on {ts own eqvipment, This maintenance includes cleaning,
inepecting, tightening, adjusting, lubricating, and replacing. This category ie broken down into
firat and second achelonas.

b, Intermediate maintenance. This {9 maintenance that i8 performed in support of the using
unit &t an authorized maintenance activity. This category normally will be limited to the replace~
ment of uneerviceable paris, subassemblies or assemblies, This category consists of two echelons,
third and fourth,

¢, Depot maipntenance. Thie i maintenance that ia performed on equipment that requires
major overhaul or complete rebuild of parts, subassemblies, assemblies, and/or the entire
vehicle. Work done here i8 {in a fixed shop by highly skilled techniciang using a larger variety
of equipment than ie found at any of the lower echelona. This category i8 made up of one echelon,
the fifth, .

13, ECHELONS DEFINED

a, Organizational maintenance, This maintenance i8 performed by the user/operator of the
equipment to provide the proper operation and care including cleaning., inspecting, tightening,
adjusting, lubricating, reporiing, and minor replacement of parta as get forth by applicable
" technical \publicatione,

b, %eond achelon, This {e maintenance performed by technically traeined peraonnel ansigned
to the uelng unit, Besides having specifically trained personnel, second achelon maintenance

nlao posseaees the additional toole, teat equipment, and the nec :seary repair parta to perform
those maintenance taeks beyond the capabilities of first echelon, Scheduled maintenance (quarterly
and annual PM) {8 algo performed by second e¢helon mechanics,
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c. Third echelon. This maintenance 18 performed by apecially trained unita which provide
direct support to the using organizations, Third echelon maintenance 18 sometimes referred to
a8 diract support maintenance, In special cases third echelon maintenance may be performed
by second eohelon mechanics in the using unit, Third echelon has a larger seleotion of parte, more
toole, and test equipment than necond echelon, They repair subassemblies, assemblien, and at tinea
asgist in repairing the overflow from the second echelon, They aleo provide technical assistance
to both lower echelons.

d, Fourth echelon, This maintenance i9 performed by units operating in e gemifixed or permanent~
type shop in support of lower schelon maintenance, Fourth echelon maintenance is sometimes
veferred to as general support maintenance. Fourth echelon has a larger gelection of parte,
subassemblies, and assemblies and has moie precision tools and test equipment than lower echelons
have. The main objective of fourth schelon maintenance 18 to repalr subassemblies, assemblies,
and major ftems for lower achelons 8nd alao to repair unserviceab. o componente for reigaue by
supply,

\

e, _PFifth echalon, This e maintenance that is performed which requires major overhaul or
complete rebuild of major items, agssembliee, and parts, This echelon used the assembly line
method wherever poasible, and equipment repaired is used to support supply stocks., Fifth
achelon is .he highest echelon in the maintenance system. Now that we have discussed the
categoriea and echelons, there ghould not be any doubt which category and which schelon you, the
operstor, fit into, Ask yourself which category and echelon you would be e part of and then look at
figure 1-1 to see if you are right,
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Section II. TIRES

1-4. EFFECTS OF MECHANICAL IRREGULARITIES ON TIRES

The presence of mechenical irregularities raduces tire life and changea the vehicle's
hendling characteriatica. When this heppens, the vehicle is considered to be out of alinement,
which means all of the interrelatud parts of the wheels are not properly edjusted. It ie necessary
that the operator be gble to detect mechanical irregularities which csuse improper alinement go

that they can be prompily reported and corrected,

a, Excessive toe-in, This ia the measurement, in inchea, that the wheels point inward. Front
wheels should toe-in elightly in accordence with the specificetions for a particular vehicle. Itie
when exceasive toe~in occura (A, fig 1=2) that abnormal tire woar resulta. Early detection of
excessive toe-in can result if the tires are inspected for feathered edges. A feathered edge will
develop on the inner edge of the troad design, An example of how 8 lfesthered edge would look on a

commercial tire tread i8 ehown in B, figure 1-2,

Fig 1-2, Signa of toe~in.
b, Excessive toe-out, Abnormal tire wear is also the result of this mechanical irregularity

{A. fig 1-3), Early detection can rcault if the tire ia inspected for festhered edges on the oyter
edge of the tread design (B, fig 1-3),
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Fig 1-3. Signs of toe-ou?

Alinement, as mentioned, if out of adjustment 1/2" will cLuse the tire to be dragged sidewaya
(tig 1-4),




So what! ~

A Do you knowa s
tire that le
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ﬂuﬂeme“t

Fig 1-4. Tire wear caused by incorrect alinement.

¢. Qther mechanical {rregularities, There are other mechanical irregularities that affect
tire wear and handling characteristics. All {rregularities are not neceasarily corrected by some
type of adjustment; in some cases a part may have to be reptaced. Examples of some other
{rregularities are: lcose or worn wheel bearings, incorrecily adjusted brakes, bent rims, and
weak or broken springs. All {rregularities mentioned will prevent the tire from rolling properly,
Detection of a gpecific irregularity may be very difficult; therefore, we, as operatora, should be
primarily coricerned with early detection of any {rregularity, You can do thie by inspecting each tire
for uneven, spotty, or excessive wear prior to operation. Consideration ap to the condition of a tire
when {t was put on the vehicle must be given, because it could be possible that the tire was switched
from a vehicle with @n undetected mechantical irregularity. If you detect a tire irregularity, you
should start the corrective action by notifying your supervisor,

1“6, EFFECTS OF VEH'CLE OPERATION ON TIRES

The manner {n which & vehicle is operated hgs a direct effect on the wear and tear of the tires
a3 well as other mechanical componenta.

a, Flat ire operation, A vehicle should never be operated with @ flat or near flat tire. To do
80 creates & hazardous condition because ', cha.fes the vehicle handling characteristice conaiderably.
This situation may hecome worse il the load s: '*t3 because of the condition of the tire, in opersting
a vehicle with a flat or near flat tire, there {8 a good chance that the lire and tuhs {11 Le completely
rulned {fig 1-5) and damage to te 1 ‘m will occur. Although a dombea! lire has been designed to
operate without alr, this should be ucne only in »: emergency combat eituation,
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Fig 1-5, Tire ruined by running "fiat, "

b. Excessive speed, Speed grinds off rubber, particularly while cornering. Continuous
high apeed also increases tire deterioration because:

@ heat {a generated by internal frictton ae the tires flex &he higher the speed, the higher
the rate of flexing).

® tread ond cord body are weakened,

@ separation occurs between plies or between the tire carcass and tread.

It may surprise you to learn that as little as 5 mph difference in your vehicle speed causes you to
loose 14% of the normal tire wear. To emphasize this point, figure 1-8 i8 included for you to ues
a9 a reference. Note that the left hand column ie expressed in percentagee {n relation to normal
tire wear., The bottom row of numbere 19 expressed in mph. To compute the percentage of tire
wear, let us eay we are traveling a‘ 35 mph (bottom numbers). Follow the vertical line up until it
interoects the broken line. Now look to the left (percentages) and we are just e little below 100% or
approximately 98%. So traveling at 35 mph You could expect to get 98% of normal tire wear. Try
and compute the percentage if we were treveling at a epeed of 50 mph. Do you think you hove the
right snswer ? If your anawer indicates *hat we only receive 81% of the normel tire wear, you are
correct, [ think you will agree there ie a direct relationahip between speed and tire mileage.

130%
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Fig 1-8. Effect of speed on tire wear.

c, Improper loading, In describing improper loading, the firet reaction is to ihink that a
vehicle wae loaded beyond {ta rated capacity. This i8 a common cauge of tire fallure, egpecially {¢
the vehicle {a then driven ot e high rate of speed. We should also be awere that tire fajlyre dye to
improper loading will occur even when the load does not exceed the rated capacity of the vehicle.

Tire faflyre can . .cur 88 a result of an ynevenly dietributed load which would put an overload on
certain tires and vehicle components (A and B, fig 1-7),

1=5
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Fig 1-7, Distributing loads.

We have discussed the relationship between vehicle speed and tire wear, but what relationship

does the vehicle loading have to tire wear? To emphasize that overloading of the vehicle reduces
tire mileage congiderably, figure 1-8 18 included for reference, On the left of the chart are
percentages that refer %o the normal or expected mileage of the tire, For example, a tire that

would normally give us 40, 000 miles of wear would equate to 100% on the chart. If a tire was
expected to last 20, 000 miles, that would equate to 100% on the chart, The bottom percentage num-
bers are the tire load in relation to its rated capacity. ‘I'he rated tire capacity 16 normally described
as being n a certain range. If & load Placed on a tire {8 50% more than 116 normal capacity, it

would have a 150% load on it. AS can be seen in figure 1-8, a 50% overload would result in & tire
getting but 40% of 118 normal mileage. 1f the load carried equals 100% of the rated capaclty of the
tire, what percent of normal mileage can we expect? Locate the 100% igure on the bottom row;

go upward until the broken curved line crosses the vertical line representing 100%. Follow across
to the left and you ghould be on line with the 100% figure. What ha# boen determined {8 that, if the
load 18 100% of the rated capacity of the tire, then we could expect to receive 100% of the normal
mileage. The mileage we expect to get from a tire will change considerably if we carry & load be-
yond the rated capacity. Overloading the capacity of the tire by only 10% we can expect to get only
about 82% of the normal mileage. To compute this 10% overload, refer o the bottom row, Locate the
figure 110%; again follow the vertical line upwerd until the broken line intersects. Reading across to
the left, we can determine that the reading ia j. .t a little above 80% or about 82%, Wha: has been
determined is that with a 10% overload, we will get only 82% of the normel mileage. Refer to the
insert and where the word overioad appears read from left to right. You should understand it to
read in this manner. With an overload of 10%, normal tire miileage 18 decreased by 18%, It

you consider that 30, 000 miles 18 normal mileage for a certain tire, this would mean that now

you will only get 24, 800 miles of wear, a substantial drop.

zoo%ﬁ. T T
180% % o !
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& - \ E .
élxzo% " o
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Z L \ i
b
S sos N
B s} i N :
g L T -
& 40% [ i L L 1 1 i 1‘

70% 80% 90% 100% 110% 120% 130% 140% 150%

Fig 1-8. Effect of load on tire life,

1-6

12




-8, PRERFORMANCE AND FQUAL WEAR

To achieve the best performance and most wear from tires, operators must give consideration
to the charactoristice designed into the tire such as tread design, load capacity, and the pressure
at which it should operate, A nondirectional tread design 18 used extensively by the military.
Tm: type tread gives good traction in either direction, 18 excellent for cross«couniry use, and
practicel for hard surface roads,

a. Pressure, Correct air pressure {9 the basis for reliable tire performance, Tires are
designed to operate at specific pressures according to their load range, This not only improves
the tire wear, but helpe in maintaining the proper handling characteristice of the vehicle. Correct
tire preasure should be shown on the vehicle data plate or it can found in the applicable TM for that
vehicle, If irregular tire wear 18 detected during an inspection, check immediately for incorrect
ptassure, If no tire pressure correction is necessary, notify your superior so that the cause can
be determined ard corrected,

(1) Deflation, For the purpose of air pressure adjustmet.i, tires should not be deflated during
or immediately after operation, Tires generate heat during operation. This causes
the air in the tire to expand, thus increasing air pressure, Tires thut are d-‘lated whil-
hot could be dangeroualy underinflated when the tire cools off,

(2) tUnderinfigtion, Tires thet are underinflated cannot be expected to carry the load they were
designed for without causing harm to the tire, This I8 because the tire will not make proper
ground contact (A, fig 1-8), Undemniflation wiil cause more heat t0 be generated which weakens
the cords, ecuffe the tread edges, and causea uneven tire wear (B, fig 1-9),

Fig 1-9, Underinflated tire on road and showing wear,

(3) Overinflation, Too much pressure also prevents the tire from making proper ground con-
tact (A, fig 1-10), It also prevents the tire from flexing enough, Since flexing 18 reduced,
the tire is conatantly subje~ted to hard jolts, As a result the cords in the tire could snap
when the tire 18 jarred by ruts or irregular spots in the road, Uneven tread wear will result
{B, fig 1-10) becauge the tire will wear rapidly in the center, Overinflation also causes
herd riding for the vehicle occupants and increases wear and tear on the resat of the vehicle,
Notice in A, figure 1-10 that the center of the tire 18 taking all the weight and that the
edges are not touching, filave jou noticed that this 18 exactly the opposite from underinflation ?

1-1




Kig 1-10, Overinflated tire in road and showing wear.,

(1 Proper_inflalion. Kor the best tire performance, correct ground contact, proper flexing
of the tire, and correct inflatlon are necessary. If even tread wear and good handling
characteristlcs are expected, tire pressure must be checked frequently, Inflation should
always be checked with an accurate gage (knowlng the correct pressure for that stze of

tire is helpful too), A properly tnflated tire should make contact with the ground as in
figure 1-11 below,

Fig 1-11. Properly inflated tire showing correct ground contact,

b. Tire inspection, During your periodic tire inflation checks, or during matching and/or
rotation, give your tires the once~over. Start with the valve atem; it should be centered in the
valve hole in the rim. Valve stems that are not centered have more pressure applied to one side
than the other, which could cause the rim to chafe through the stem. Cut8 and foreign objects are
another reason why tire inspections are neceasary. Nails and bita uf glass or wire may not appear
to have enough lengtn to puncture a tire but other conditions may exist that could make it posstble.
A snall object tmbedded in the tire is forced inward to the tube by the flexing of the tire. Thatis
why areas of the tread ihat reflect anall cuts ahould be probed gently with a t00l such ss a pocket
knife. screw driver, or similar tool. If the object is stlll imbedded, you should try to work it out.
All cuta should be checked for depth to determine if they arc into the cord body. A, flgure 1-12
ahows a cut into the cord body which may require the tire to be replaced. B, flgure 1«12 shows a
minar cut that should not affect the performance of the tire. Other types of injuriea can occur to

tires and your ingpection should include indications of loose tread or an internal injury such as
shown {n figure 1-13 below.

14
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A. Cut in cord body B. Minor cut

kig 1-12. Cuta in tire. Fit 1-13. Bulge indicating
internal injury.

In order to get maximum wear out of tires and aleo avold driving on badly worn, ungafe res, the
aperator should have a good feel for when tires should be removed and replaced. 1t is wasteful

to removs tirss too soon (Al, fig1-14), A tire removed just as the treads are beginning to fade

allows you to get the most wear (A2, fig 1-14). A tire which 18 badly wom (A3, fig 1-14) and {5 not
removed presents a very dangerous gituation. For the operator to determine visually the r mount

of tread may ba difficult, so here are some tips. A tire tread depth gage (Bl, fig 1-14) 1a tae most
accurate; howaver, this tool may not be raadily available. As a field expedisnt, we can use a penny

a8 a gage a3 ie shown in B2, figure 1-14. The letiering "'ona cent” is approximately 1/8 of an inch. Uge
thie side for truck tires. If the lettering can be geen when the coin ie pushed into the tread, it is about
time to replace the tire. Using the other side of the coln {Lincoln head), i{ the top of the head

shows, it indic:tes that the tire ghould be replaced. Some commercial tires aleo have tread wear in
indicators 88 shown in A4, figure 1-14, The miiitary does use Ures that have been retreaded, and they
may not always be perfect; therefore, you should carefully inspect them before you mount them on:
rims. [.00k for cracks {n the tread, bad tread deaign, bad splice or bond {C, fig 1-14). Retreaded
tires are NOT to be used on emergency vehicles such as ambulances, MP trucks, wreckers, or
vehicles transporting explosives.
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3, Too late

4, Tread -ar indicator

B, Measuring tread depth

C, Inspecting replacement tires

Kig 1~14, Determining tire replacement.

¢» Matching tiress When you are matching all of the tires on a vehicle, tread design, amount
ol trcad wear, and size 8re prime considerations. I[mproperly matched tires could cause problems
thut yon may not have considered, Having differ ent sized tires on & vehicle with all=wheel drive
puta n strain on the transfer and differential. Why? Since all wheels rotate at the same speed, if
o tire is smaller or larger than the rest, the amount of ground it covers in one complete ravolution
will not be the same and a strain will be put on the mechanic. 1 componenta, Matching of tires
{s required on all type vekicles, If not matched, tire life, as well as the handling characteristics
of the vehicle, is affected.

d. Rotating, The purposc of tire rotatior is to equalize wear, Because of terrailn, road conditions,
and loads carricd, all tires do not wear the same., Knowing when to rotate them depends mostly on
whnt the results of your ttre inspections are. Hotation every 6000 miles is normal, but this {s not
n hard nnd fast rule, Rotation may be warranted earlier, and if it 19 not done, the tire may be ruined.
T'hes procedure for rotating tires for a 4 x 4 truck with single tires 18 shown in A, figure 1-15. For
a 6 x 8 truck with single tires, the proceduve 18 shown 1n B, figure !~15, When rotation is performed,
ermsideration should be given to the spare tire,
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Fig 1=-15, Procedure for rotating tires.
1-7, REMOVAL FROM THE VEHICLE

Removal of Hres from the vehicle {g & fairly easy tagk if & few general rules 8re followed.
The following removal procedures are applicable to single tire axles.

a, Safety, The first thought must be given to safety in order to avoid injury to yourself, others,
and your equipment, Prior to jacking up the vehicle, choose an area that i8 a8 level and firin as
poseible to prevent the vehicle from rolling and to prevent the base of the jack from sinking into the
ground from the weight of the vehicle, Set the parking brake, and find something suitable to chock
the wheels, To chock & wheel means to place a block of wood or gome other suitable object either
behind or in front of a tire to prevent it from roliing, Placement of the chock dependz on which
direction the véhicle is inclined to roll. If traffic 18 such that the location 18 a hagard to yourself or
other traffic. post gome type of warning device down the road several hundred feet (flares, lights.
etc: ), Pervonnrel aboerd should disembark and etay well off the shoulder of the road. Available
pergonnel should also assist in warning oncoming traffic. Remove the tools and the spare tire
from their position so they are readily avaflable. Lift the vehicle only to that height neceassary to
remove the tire. Normally an inch or two of clearance between the tire and the grourd 18 encugh.
The higher you lift the vehicle, the more unstable and dangerous it becomes.

b, Liftny, Positioning of the jack is very important in lifting & vehicle for tire removal, A jack
not placud properly could damage your vehicles, A technical manual for the operator 18 supplied with
each vehicle, Tais manual supplies the data ag to the location where the vehicle may be lifteds Different
vehicleg have different lifting points, ag well as different type jacks {guch &8 the scissor, screw and
bumper jack) that may be used on them, Figure 1-16 shows the correct positloning of these different
jacks at the front of a vehicle, Figure 1-17 ghows the positioning of the jacks at the rear of a vehicle,
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Fig 1-17. Positioning jacks at rear of vehicle.

The Gama Goat also has apecified positions for lifting. If this vehicle 18 lifted in the wrong place,
damége to the hull could easily occur which could affect ita waterborne capabilities.
shows the proper jack position for the center wheels of the Gama Goat, Figure 1-18 shows the
proper position for both the front and rear wheels. With the jack in the proper position we are
ready to atart Hfting. The vehicle should be Hfted just enough at first to put a good strain on the

Fig 1-18. Center wheel-«jacking point.
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Fig 1-19. Front and rear wheel jacking points (typical).

¢. Removal, You should consider loosening the wheel nuta slightly while the wheel 18 still
on the ground. This will simplify the loosening process because the wheel will not turn while it
is on the ground. Some vehicles are equipped with whseel nuts that have left or right handed
threade on the wheel lug (fig 1-20).

Fig 1-20. Left and right wheel nuta.

Determination can ewnslly be made because the lugs are marked on the end with an *‘L* or *'R, "

In Bonie cuses the L' er the "R" may not be vistble because of the paint or dirt, Keep in mind
that M=series tsctical vehicles have lett naid threads on the left side and right hand thresds on the
right eide, Now that the v. heel nute are loose the vohicle cen he litted, With the wheel clear of
the ground, the nuta can now be removed. Prior to the wheel cleariug tha grouad, the nuts should
remain on so thet, if the jack did slip, the tire would gtill hold the vehicle up uud *he jeck could be
rcpositioned without much difficulty. Place the wheel nuts go that they are in easy react: ind out of
the dirt, The tire 18 ready to be romoved. You sahould gently lift the tire a8 it is removed to pre-
vent the wheel rim from scraping scrose the threads of the lugs, Position the new or spare tire on
the hub and replace the lug nuta with the beveled edge of the nut pointing towards the rim (fig 1-21)
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then use the wrench to anug

and centered in the holes in the rim, Finger tighten all the nute and

them up, lower th: vehicle, and finish tightening, Once agsin the weight of the v.ehicle will prevent
the wheel from turning, Secure the damaged tire and replace your tools and you're ready to continue,

Fig 1-21, Beveled edge of nut points toward beveled edge of rim.
1-8, DEMOUNTING AND MOUNTING TIRES

Removing (demounting) s tire from a rim can be a difficult job, In some cases tires remain
on rims for yeara, Corrosion builds up on the rim and rubber from the tire adheres to the rim
also. At times you'll think the tire was welded to the rim but with the right knowledge and tools
they all 100sen up.

a, Safety, Certain safety rules must be carried out it injury is to be avoided. We wouldn‘t
abuse or handle roughly a cylinder of oxygen used in welding operationa, knowing what would occur
if the valve should get broken with all that pressure in the cylinder, A tire could be considered
as the same thing. It has terrific pressure inside and is mounted on steel and certain parts
are capable of flying off, Always deflate the tire by slowly and carefully removing the valve core.
Aiways use the proper tools to avoid burring the rim, springing lock rings out of shape, or damaging
the tire or tube. Always inspect the rim for cracks, burrs, and broken welds, Inspect all locking
type devices to insure they are not sprung and that the part of the lock that engages in the rim has
not been damaged. This is a particularly dangerous item as you can aee in figure 1-22,

Flg 1-22, Improperly seated ring blown on tree,
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Alwaye use a safety cnge whon inflating tlres that require a locking device. The ideal situation
is shown in figure 1-23 below. That may not always be possible but there is another alternative
which ig gshown in figure 1-24 below.

Fig 1-23, Safety cage.' Fig 1-24. Precautions when safety cage cannout
be utllized,

b. pes of rims. There are numeroua types of rims, but we will discuss three of the most
common types and their basic design,

(1) Flat baae, This type of rim has a removable lock type ring (fig 1~25) which holds the tire
on, There lan't any atretching of the tire bead (shown in fig 1~26) when mounting it because
the tire alides right onto the rim. Figure 1-27A shows the locking ring and the manner in
which 1t seats in the rim. Rime of this type can be found on 3/4 ton vehicles and larger,
There are variations to the 1ocking devicea, Some may have two rings, one used as a
Nange and one used aa the 1ocking ring. In this case the locking ring may not be a aplit
type aa shown, but a solid type ring which is forced into the seat in the rim,

REGIONAL STRUCTURAL
PAl;TS PA%TS

] !
v TREAD ' TREAD

FLAT-BASE TYPE
B = CROSS-SECTION OF TIRE AT
Flg 1-25. Flat base rim Fig 1-26. Tire construction=«
and locking ring. sectional view.
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When a tube type Ure is installed on & flat base rim, a tire flap should be installed. A flap
is rorinally made of semihard rubber formed in 8 circle. The flap protecta the tube from

the edges of ti.e +.,re bead and the base of the rim, An example of thig is shown in figure
1~27 below,

A, Locking ring B, Tire flap

Fig 1-27. Tire flap installed on flat base tim.

(2) Drop center and safety, These types of rims are used on 1/4 and 1 /2 ton size vehicles. Rims
of this type are one pieces The important feature of these types of rims e the **well’ which
is the deepest portion of the rim. The "well” (figs 1-28 and 1-29) permits mounting and
demounting of the tire. The safety type rim, even though it 100 has a drop center, o
slightly different, Safety rtma have slight humps (fig 1-29) at the bsad edges which hold
the tire in place when the tires go flat,

DROP CENTER TYPE RIM SAFTY TYFE RIM

Fig 1-28, Drop center typs rim. Fig 1-29. Safety type rim.
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¢, Tools, To demount or mount & tire successfully requires the use of certain tools. Some
tools are designed for one spccific purpoge and others are designed for dusl purposes. Some of the
tools talked about are made in different lengtha bt the purpose remains the same,

{1) Valve rcpair tool, This is a four way tool (fig 1-30), Its functions are; (1) removal of
the valve stem, used in the same manner as the standard slotted valve cap (fig 1-31);
{2) rethreading of outside threads on the valve stem, uging the die end (fig 1-32); (3) re-
thecading of the 1Inside of the valve stem, uding the tap end {fig 1-33); (4) milling/smoothing
out the ends of valve 8tems, using the valve stem end willer portion (fig 1-34).

Fig 1-30, Valve repair tool.

LA

Fig 1+32, Rethreading outside threads Fig 1-33, Rethreading inside threads of valve
of damaeged valve stem, stem,

Mg 1-34, Using the milling end to remove rough end on top of velve stem.

1-17

23




{2) ”Ii reu]m (ﬂg :0-35). Tire lt*lt:mski are uged to break the tire bead away from the rim, They
e algo use remove the locking. ring. Tire {rons ere found in -
ally otk e o et e oun varying lengtha but nor

(3) Tire wedge {fig 1-36). This {8 used to break the bead away from the rim. Normally
tire wedges are used in paira. They are driven in between the bead and rim,

(4) Fishing tool {fig 1-36). This prevents the tube stem from sll
. pping back into the hole in
ﬁ:e rim during tire inflation. Inflation can be accomplisher with the tool attached to the
atem.

{5) %2%% An accurate tire gege, atiff wire brush, and a heavy hammer may also be

TIAE WEDCE

Pig 136, Tire wedge and tire valve fishing tool,

d. Demounting and mounting procedures {drop center rim), A total of flve basic ateps must be
performed to remove and replace a ire on a drop center type rim, These steps are in addition to
the safety procedures that were mentioned earlier,

Step #1. Break the bead away from the rim on both the top and bottom side. Normally the
use of tire irops or wedges 18 required. Pointl of figure 1-37 A shows how the bead 1s against
the sides of the rim. When the bead is broken away from the rim, 1: can be forced down into the
well of the rim as at point 2 of flgure 1-37A and figure 1-37B which will allow the bead to be

1ifted over the rim edge.
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Fig 1-37, Positioning bead in well of rim,

Step #2 (fig 1-38), Lift beed over the edge of the rim, using e tire iron inserted t.etween
the beed and the rim, and apply pressure downwerd, With 2 portion of the beed over the rim,
insert s second tire iron ebout 4 inches eway from the first end repoet the procedure until the
entire bead {8 over the rim,

Note: The weight of the knee on the opposite side {rom which you ere prying is important,
It will force the tire down into the well, meking it easier to li{t the beed on the other
Bide,

Fig 1-38, ldfting outside bead over rim,

Step #3. Now thet the {ront bead {8 over the rim, remove the tube. Using the iron,
remove the ineide beed (fig 1-39), The Ure 18 now free of the rim,
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Fig 1-39. Removing inaside bead.

Step #4, Replacing the tire on the rim 18 basically the seme procedure in reverse,
You muet position a portion of the {nside pead (fig 1-40) in the well. The portion of the bead that
18 left must be pried over the rim, It i3 acceptable to use e rubber mallet for this purpose, Now
you should inetall the tube {this {9 also an excellent time to attach the fishing tool).

Fig 1-40, Positioning inside bead on rim.

Step #5. Pry the outaide beed into the well {fig 1-41) and the tire {8 mounted, During
both the removal and replacing procees, you must take cere not to pinch the tube or the tire bead,
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Fig 1-41, Placing outside bead in well,

e, Demounting and mounting procedyres (flat base ¥im}, To remove or replace a tirnon a
flat base rim requirea four baeic steps, The safety proceduree previouely discnssed are not
{ncludad agein.

Step #1, The tire bead muyet be broken away from the lock +'ing. The use of wudges In
most casen 18 required. With the bead free of the locking rim, removal of the locking ring can take
place ae shown in figure i-42, Removal must start at the point where tha ring 1s split, At thie
point the lock has a notch made for prying it away from the rim, Pry the lock up by moving the
irons around the rim a few inches at 8 ime. Grabbing the lock ring by hand gnd trying to pull
18 not advisable as it could bend the locking device.

Fig 1-42. Removing lock ring.

Step #2. Turn the tire over and break the bead away from the other eida. The valve
etem must now be tucked into the hole In the rim. Because the tube and tire will come off the rim
a8 one unit, there is danger the stem Will be sheured off or that the threads will be damaged. The
tire 18 now ready 0 be removed, The easleet way i8 to place a black of wood as shown in figure 1-43,
The tire le held upright with the locking ring side (ring i® now removed) facing the biock, Drop the
Hre carefully so that the rim will hit the block forcing the rim back and alle'wing the tire to drop
to the ground, The tire flap and tube can then be removed from the tire. Normally the flap can be
removed without any trouble. but occaelonally the tube may be stuck to the inside of the tire and
will requira gome pulling to free it from the tire,
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Fig 1-43. Preparing to remove the tire from the rim,

Step #3, To replace the tire, insert the tube in the tire; Inflate the tube just enough
to shape it. Now Instafl the flap, Place the tire on the pim (fig 1-43) and insure the valve stem
is pushed through the slot in the rim,

A, VPlacing tire on wheels B. Installing one-piece split ring,

Fig 1-44, Nounting tire on flat base rim,

Step “art the locking ring from one end and work around the ring. The section
that ia atarted first will be eacy but you ghould place your foot on the portion that has been gtarted
{fig 1-44). This prevents it from jumping out of the rim seat, A8 more of the ring is forced on the
rim. the more difficult it will become to pry the remainder on, This situation can be eased some-
what if yon will pry a small section at a time. The lock ring must be properly seated and locked
hefore inllation

f, Tirc beods, If tire beads are damaged to the extent shown in figure 1-45, the tires are of
no further value., Tire beads can be ruined by the operator who 18 careless, Bead damage can be
cnuged hy the following:
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® A boerd For ke vinge {Lge 1 =40 A),
® The tire moonted on the wrong rim (g 1-458),

® The invoveeet ase of toals,

® Uaing the wrong tools, like using a piek mattoek instead of a tire wedge.

A B
ig *-43, Tire bead damage.

T, TERE REPAIRS

i, Punetuies, Sowne ilems that causce punctures remaln in the tire and some make the puncture
bt aire not picked up by the tircs, Punctures arc easily handled if certain steps are followed (let
ust eousdidep that the tire has been pemoved from the vehiele). Examine yre for locaton of item
that cansed the punceteee, I itern is found, the location of the valve stem and the puncture should
bt ked (Fiee 1-46),  This makes it casier to locate the hole In the tube. If the puncture ¢annot
b Ineated, the toention of the valve stem should still be markeds When the hole {8 found in the tube,
the tube enn be Iadd on top of the tire in the exact position from which 1t came apart. You can use
the' ol An the tube to loeate the position of what caused the puncture,

1WO WARKS (OB VLN |
ONE 108 INT Hoit

I7ie; 1-db,  Marking location of valve atem and puncture,




A pin-hole type puncture can bo found more oasily {f the tube 18 inflated enough to fill it out,
Submerge the tube {n water; air bubblee will {ndicate he location of the puncture. In place of
submerging. a soaked rag or sponge can be used, or running water from a hose will give the same
results. Il you were successful in locating the puncture, the entire inside of the tire should atill

be inspected. Perform a visual innection for broken cords. Then using a rag or something similar
run it completely around the inside of the tire. This will anag on just about anything that may be
protr-ding through the tire. Your bare hands should not be used as severe cuts can result. Ilnsure
that the rubber dust 18 removed from the inside of the tire; {t too can cause chafing. If inspection
of the tire reveals cord damage., consult with your supervisor. Cord damage could make the tire
unsafe. [t will also pinch the tube and cause it to wear through,

bs Patchtn'g. Patching preparations are the same for all tire tubes. The size of the puncture
must be considered prior to patching. Some holes are too large for patching by the operator hut
inay be repaired {f forwarded to a higher echelon. Tubes should be prepared as described below.

{1) Prevent enlargement. Punctures in tubes, especislly synthetic onea. have a tendency to
enlarge even after patching (A, fig 1-47), To prevent this, the enda of the puncture may
have to be rounded or buttonholed. To round or buttonivle a puncture means to put a amall

tnle at each side of the cut (B, fig 1-47). Thnrsae little holes take moat of the exiating pressure
off of the puncture and prevent the expansion of the cut.

PF"Q. i

o
‘f
“u ‘

A, Before rounding ends. B, After rounding edge {and buffing
crosswaysa).

Fig 1-47. Preventing tube puncture from enlarging.

(2) Buff area. The area must be buffed about 1/2 inch beyond the edge of {,e puncture so
that the patch will atick better. Buffing should be done across the cut as shown {n B, figure
1-47. Items suitable to use for this purpose are aandpaper, a stiff wipe bruah, a flle, and
similar items. Do not make grooves in the rubber; just rough it up.

(3) Apply patch, There are basically two methods for applying patches.
{a} licat curing method, The patch in thia case ia applied by heat. 1t can be electric heat
or the patch itself can be lighted to generato {ts own heat. 1ln both capes the patch
must be clamped to the tube with & device made for this purpose {known as a vulcanizer)

while heat {8 being applied {fig 1-48), Although a heat type patch is normally wrapped in a
protective covering to keep the moisture out, {t is often apoiled due to age.
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CONCAVE PLATE
FOR VALVE REPAIR

Fig 1-48, Electric~type vulcanizer.

{b) Chemical curing method, Thiz method requires that a chemical cement be applied to the

{c)

patch to hold it te the tube, The patch itaelf reacta to the chemical which make it stick
to the tubes This method {8 sometimea referred to as cold patching, Both methods
require that the portion of the patch which ia next o the tube have the protective covering

removed before applying it to the tube. This POrtion muat be exceptionally clean if the
patch la to atick.

Valve atema, The valve gtem must be protecteds This ia accomplished by:
® insuring the tube ia properly inatalled, and that the valve doea not chafe (rubj,

® inauring each valve atem ia protected with & cap. This preventas damage to the
threads, keepa dirt out, and ia actually a seal to prevent air from eacaying.

If a valve {5 found to be defective, it doean't mean it cannot be repaired (fig 1-49),

You do not have the capabilities byt higher echelon doea. Consult with your superior
before a determination ia made,

tone = |

VALVE STEM BRIDGE

BeCUREDWIN TYPE, ALL+METAL STEM

A~RIMPFR-COVERFD TYPE-
SECTIONALIZED VIFW

Fig 1-49, Replaceable atema,
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d. Valve corey  The valve core is located in the stem of the tube (fig 1-50). It allows sair to
be put into, and prevents air from escaping from the tire, ‘The core is non-reparable and must be
replaced if found defective, A defective core wili normally cause a slow leak, and & simpic check
can be perfortmed to discover 8 defective corc. Wemove the valve cap and apply a dab of apit to the
top of the valve stem. If bubbles appear, the corc is leaking; try tightening it. 1f bubbles still
appear, it should bc replaced. A valve core not protected with a valve cap could develop a8 & " Sl—
leak because dirt could push the corc down,

rig 1-50. Valve core and cap.
1-10. STORAGE OF TIRES

Tires in storage must be protected from deterioration. The causes of tire deterioration are
the same as those that deteriorate canvas in sterage, 7Tire and canvas deterioration result from
the presence of a combination of 1ight, heat, oil, water, dirt, and ozone, QOgzone i9 a gaseous form
of oxygen causcd by the silent discharge of clectricity into ordinary oxygen. Ozone caysee cracking
or checking which {8 sometimes called weathering. 7o protect tires in storage from cracking,
they should be covered, This will help protect them from dirt and light, An interesting note is
that military tires are specifically made of certain oils nnd waxes which protect the tire from
ozone, but these chemicais are officient only when the tire s being exercised {used on vehicle
which causes flexing of the rubber).
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Keep vour lead-acid
batteries working

Fig 1«51, 1lappiness {e a battery that works,

Section Iil. BATTERIES

1-11, INTRODUCTION

The batteries discussed here are the icad-acid storage type. All military vehicles and most
civilian vehicles use this type. They may vary in physical size as well as output of electrical energy.

1-12, DESCRIPTION

The battery in figure 1-52 {8 the lead~acid type which i8 normally used for vehicles, it
stores up cnergy in chemical form through a chemical reaction between liquid electrolyte and
metal plates so that it can be releagsed as clectrieity, The batteries vary in electrical capactty
but the most common arc efther 6 or 1L volts, A typical battery 18 constructed as shown in figure
1-52, A battery s made up of severul cells which are tike separate conipartments which prodece
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electrical energy from chemical anergy. The cells nre connected to one another and together
make up one battery. A vent plug covers the opening to each cell and it {8 through this opening
that the cell i3 checked, more waier i{s added, etc, An operator should mostly be concerned with
the terminal posts (to which the cable clamps are connected), vent plugs {caps), and the casing.
The manner in which he performs the basic maintenance on these items affects the entire
structure and life of the battery. In order for the battery to function properly, the liquid must be
kept at the proper level, terminals must be kept clean, and all connactions must be kept tight,

art

Fig 1-52, Typical battery construction.
1-13. FUNCTIONS

The battery has four basic functions:

® Supplles energy for engine starta

® Supplies energy for sbort term overload demands in excess of generator output (as when
using cables to start another vehicle)

® Supplies ltmlted amount of emergency power when generator 1s not working
® Acts 85 a voltage atabilizer in the electrical system (when the generator produces more

energy than required, the surplus (under certain conditions) goes to the battery. When the

generator {8 not producing the necessary energy, the battery can supply the energy required
in the electric 1 system).

1-14. POTENTIAL HAZARDS

Due to its physical and chemical characteristics & battery presents several possible hazards
which can cause serious injuries:

® Weight, The weight alone will crush a toe or finger.

® Chemicel, The liquid inside, being a form of acid. will cause severe burns to the skin
and deterforate clothing, metal, and paint.

Electrical. Severe burns can result from the electrical energy stored 1n the battery.

[or this reason Jewelry, such 88 rings and watches, should not be worn when working
around batteries.
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@ Explosive, "I'hiu type of battery gives off two typee of gae, hydrogen and oxygen. Whan
theea gases collact in high concentration, a spark is all that {8 naaded to cauee an
exploeion. This condition is more severc in a place where batteries are charged,

1-16. SAFETY

a. Equipment, Several itema are available to provide protaction against injury from battaries.
Listed below it the equipment and jts usage,

(1) Rubber aprop (fig t=53). The apron should be worn at 8ll times whan working with
battery acid {liquid), It {s recommaended that it e worn when cleaning or carrying batteries.
The apron ehould be cleaned periodically with » aolution of baking soda and water to remove
acid. To avoid both sides being expoaed to * .id, one eide ehould be atenciled hattery aide
or clothing aidae,

Fig 1-53. Rubber apron.

(2) Rubber gloves, Rubbar glovee ehotld be worn at all times when mixing acid or filling
batteries {fig 1-54),

Fig t-54. Rubber glovea.

(3) Gogeles and face shield {fig 1-55), Gogglee are ideal protection for the eyee when cleaning
batteries., When mixing battery acld, a face ehield offere better protection for the entire

face,

e,

t'lg 1-55, Eye protection--goggies and face «hi 1d,
{4) Battecy filler. The gravity flow filler (fig 1-56A) i8 ideal for refilling batteries because

the amount of flow i3 easily controlled and the container will not cause a epark. The eyringe
(fig 1-56B) ig uaed with the gravity flow container and can be ueed for either filling or

removing small amounte of liquid.
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A, Gravity flow filller. B. Syringe filler

Fig 1-56, Battery fillers.

(5) Carrying strap (fig 1-57), The carrying strap will fit all batteries, It enables You to
keep the battery away from your clothed, Some batteries are equipped with handles {fig

1-58A) and others are not {lig 1-68B), The strap is very useful when a battery must be
removed from a battery compartment gince batteries are normally installed very

close together. For this reason batteries. as well as tools, should not be carried on the
scats of vehicles (fig 159). Acid will cause extreme deterioration,

Fig 1-57, Battery carrying atrap,
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A

Fig 1-58, PBatteries with and without carrying handles,

Fig 1-60, Salety precautions,

(8) Battery clamp puller and lifter. Both tools are {desl for removing those stubborn battery
clamps, [{gure 1-80A demonstrates the use of the puller, and figure 1-80B the lifter,

Both tools will prevent the post from being pulled out of the battery and damage to the
battery clamp.
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A, . Puller. B, Lifter.

Fig 1-60, Battary clamp tools.

(7) Battery pliers {fig 1-61), These pliers are designed to be used on battery connections.
They have an angled noss which allows for more awing room. The jaws have deep teeth to
grip so that the pliers do not turn on the nut. These pliers are very efficient for removing
nute that are roundad over or otherwise deformed.

Fig 1-31, Battery pliers.,

b, Safety measures, There are certain measures that you should conside:» when working with
batteries snd when mixing solution to fili batteries, Some are for consjderation for work that is
performed in a battery room (shop) snvironment and others are for the work performed in an
operator's environment,

{1) Water, Familiarize yourself with the nuarest area for running water for flushing the eyes
or skin, A battery shop should be equipped with a shower thet is easfly turned on by
standing on a plate or a platform as opposed to one turned on by the use of faucets,

{2) Ventilation, This 18 mostly e problem for areae used for charging or mixing battery
solution, These areas muat be well ventilated by the use of exhaust fans or sufficient windows,
Fumes must not be allowed to build up as they are poisonous and combustible.

{3) Fire, Fire extinguishers must be of the correct type with a capability for use on electri-
cal fires.

(4) Markings, Any contsinere that are used for mixing electrolyte solution should be plainly
marked and shop areas should be marked also {0 warn unfamiliar persons that it is a
danger area.

(5) Battery room. The battery room should be used strictly for working on hatterics, Admine

{strative work should not be done there., Tools and paint should not be storcd there. In
shnrt, the leas ime spent {n the battery room, the safer you will be,
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1-16. HEMOVAL AND INSTALLATION

The task of installing or removing batteries is performed by an operator. This ia one of the
mot¢ important first echelon maintenance jobse that he must perform. So that you may avoid miatakes
that bre commaen and benefit from others' experience, let's diacuss ways to avoid these mistakes.
There are four items that normally cayge problema when inatalling or removing batteries:

® (‘ables, Cables must be inspected for cracka in the inesulation, especially where the cables
pass through holes in the frame of the vehicle, Cable ends should be checked for tightness
{tlg 1-62), Cable ends are soldered on, but corroeion can work into the end, causing it to come
loogse Or make a poor connection. Cable ends myat be epotless if good econtact is ‘0 be made.
Cable ends that are loose or broken should be reported go that repair or replacement can be
provided, Keep in mind that one cable will be for the positive connection to the battery
while thi other is for the negative connection, The two cables may look physically similar,
but their purpose {8 quite different and they must not be interchanged.

e Pattery clambs, There are two types of battery clampa and they hoth perform the same job,
They make the connection between the battery post{s) anu battery cablel(s), Here'a the
difference; the positive clamp {fig 1-63) has a bigger hole than the negative clamp (tig 1-64),
The reaaon for thie is to help avaid installing the wrong cable(s) on the wrong battery post{s),

O oa whe!
\ ]

M

Fig 1-62, Cable end,

Ilg 1-83, Positive battery clamp.
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A,

Fig 1-84, Negative batte.’y clamp,

The positive post is larger in diameter than the negative post. Most clampe &also have a
aymbol to help distinguish the difference. For the positive clamp a mark such ae this (+) or
the lotter P {8 used (fig 1-83) and for the negative a mark like thig (=) or the letter {N) 18 used,
Clamps should NOT be intarchanged, It is phyaically poseible to do 80 but here's what may

o ‘curs, The clamps, being of different aizes, will not fit properly, causing a poor connection.
More important, if a positive clamp were interchanged with & agative clamp, we have set

the stage for possible injury and /for damage to the vehicle’s electrical system. An operator
will use the markings on the clamps + or « to assiat in correctly instelling the cables, We
have defeated that purpose by using the wrong clamp. Regardlese of what type marking s on
the clamp {t does not change the purpose of the cable, So we have a negative cable with a

positive clamp which to be correctly ingtalled must be attached to the nefative post on the

battery, Will the operator connect it this way? Since he has at all other times connected the
clamp marked + t0 the positive post, why woiuld he now do {t differently? If the wrong connection

is made, the battery may spark, injury may result, and possible damage may be done to the
generatnr, regulator, and wiring, Clamps can also be instelled upside down. This is possible
because clamps are designed with a tapered hole (A, fig 1-8%), The widest portion faces down
towards the battery. When installing the clamp in thie manner, you will match the taper on the
battery posts. If installed upside down as in B of figure 1-85, the tapers do not match; the widest
point of the clamp will be up which means it has to match the narrowest point of the post. It
cannot, 8o there will be a portion of the clamp that does not touch the battery past (C, fig 185},
resulting in a poor connection., Clamps are alao subject to becoming broken, cracked. or otherwise
deformed and the bolta whica hold them are subject to corroeion. Clamps should pever be instelled
by using a hammer t0 beat them on, This method will result in cracking the battery in the area
where the hattom of the posat 18 flush with the battery.

7Y% E L[ [
[\ VA

Tapers correctly matched. B, Clamp upside down; tapers do not match,

i
C, Clamp upside down will not

make contact at top of post,

Fig 1-85, Battery clamp and post tapers.
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® Battery postis), To avold 8 reverae hookup, the battery post(s) are different, The positive
poet is larger in diameter than the negative post {fig 1-66), Both posts are normally {dentified
in the same manner as the battery clamps, which is a symbol deaignating "+ or "-", If these
symbols are not used, the letter "N’ (negative} or ''P'" (positive) may be used instead, In some
cases the post may net be marked but the battery case itself will have a designation as to which
post it is, Battery posts can become loose if the correct procedures are not followed when you
are putting on or taking off the battery clampa,

Fig 186, Battery post designation and difference in diameter.

»» Holddown brackets. These brachets are necessary for proper positioning of the battery. Hold-
downe insure that the battery remainas stationary. Even though butteries are installed in a box
or compartment there te atill room for them to shift. Clamps cannot be expected to prevent
movenient a8 they sre elecirical connections and are not designed to keep the battery stationary,
The holddown bracket {e subject to corrosion, especially at the bottom of the battery box or
compartment,

a. licmoval procedures, The following procedures should be foll owed in removing batteries,
Remember that & continuous inspection must take place when removing batteries to prevent reinstalling
defective parts.

® ALWAYS remove the negative clamp before YOu remove the positive clamp. Protect the ground
cable from accidental contact with the battery post. This procedure will prevent tools from cauaing
a direct short which can produce an arc. An are can heat tools causing severe bums. It can also
affect the vehicle'c ci:arging system. To do this, loosen the bolt and twist the clamp free by
hand {n either & nlockwise or counterclnckwise motion, If a clamp i8 stubborn., use a battery
clump puller,

® Never try to pry the clamp off in the manner shown in {igure 1-87,

See——

Fig 1«67, Improper removal of battery clamp.
® Remove the positlve clamp using the same proced . . as abova.
® Remove the cable connecting the two batteries ...ycth:,

® Remove the holddown bracket by loosening the ¢ ts, ‘Wce all cables have been removed,
{t will be free.

® Lift the battery clear of the battery compartment. The easiest method 18 to use a carrying
otrap.

b, lnetallation procedyres, Place the battery in the compartment in such a manner that the
negative post will be ncar the negative cable and the positive post will be near the positive cable
{tig 1-88), Once again, a carrying strap {8 recommended to make the battery much easier to hendle,
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Fig 1-68. Positioning battery so that cables and battery posta correspond to each other.

Replace holddown bracket, insuring bracket bolts are engaged in the bottom of ti.e compartment,
Tighten the bracket securely. but not so tight that the bracket i8 forced into the battery cage.
Connect the positive cable clamp firat, It may be necessary to spread the clamps, which 18 easily
done with & clamp spreading tool {fig 1-69). Clamps should be installed So that the top of the
battery post is flush with top of the clamp (1-70). Do not use a hammer or gimilar tanl to beat
the clamps down and avoid overtightening {fig 1-71),

Fig 1-89. Battery clamp spreading tool.




BATTERY CLAMP

BATTERY POST

t'ig 1-70. Battery clamp flush with top of post.

gt

Irig 1-71. Resulta of overtightening battery clamp.

Conr. ct the clamps that connect the two batteries together, Connect the negative clamp, This 18
always the last cable to be connected.

Nouble check your work:
@& llolddown secured ?
@ Cable ends tight on clamp? (fig 1-52)
@ Clamps tight on battery post? {fig 1-72)

& Clamps positioned go that all vent caps can be removed?

¥ig 1-72, Double check your work,

1-17. HYDROMETERS

a. (icneral, lydrometers are used to measure the gpecific gravity of liquids. All liquids have
a specific gravity. Water has a specific gravity of 1.000. Sulfurle acid has a specific gravity
of 1,835. A combination of water and sulfuric acid makes up the liquid which 18 needed in the
battery. This liquid battery mixture ts called electrolyte and should have a specific gravity of ghout
1, 280 (under standard conditions) to do its intended job In the battery.

Nube: Hf the battery 18 to be used in a tropical climate. the standard specific gravity of 1. 280
{s reduced. When the standard specific gravity 18 reduced because of climate, it I8
called a tropical mixture and normally will have a specific gravity reading between
1,200 and 1, 225, The electrolyte with this spceific gravity uged in a tropical climate
will function better than a standard mixture. The main reaion for the lower specific
gravity is to prevent damage to the battery due to overreacting of the electrolyte which
would be caused by a atandard mixture {1, 260) used in tropical climates.
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Incorrect mixing, physicel changes, and chemical reactions in the battery could retge or lower
the specific grevity from the desired level. In certein cases we will need to adjust the specific
gravity to edjust for different climatic gituations.

b, Typed, There are three types of hydrometerse that you will probably be working with, Figure
1=73 shows & battery syringe hydrometer used to check the specific gravity of 1iquids in batteries.
The hydrometer {n figure 1-74 shows en anlifreeze syringe hydrometer used o check the specific
gravity of liquids in a radiator, We will diacuss this one in greeter deteil when we talk about cooling
systems. The third hydrometar shown in figure 1-75 ia a newer, dual-purpose model which {8

expected to teke the place of other types of ayringe hydrometers, 1t 18 known 88 an entifreeze and
elecirolyte teater.

HYDROMETER, syringe,
lead acid stor btry, w/2
identical floats, minus
65°F to plus 165°F temp
Range

Fig 1-73. Battery hydrometer, Fig 1-74. Antifreeze hydrometer.

ok l:ﬁltlm
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' ML) LAITS

CLUAR PLASTIC
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Fig 1-75. Antifreeze and electrolyte tester.

¢, Headings. There are timea when a specific gravity reading could leed ya to believe that
we have a defective battery, which may not in fact be the case. A reading ahould not be attempted
il water has just been added to the battery, beceuse the water muat heve time t0 mix. Otherwise
the reading will not be correct. A reading should not be ettempted it heavy diacharge (uae) of the
battery has just teken place, ag in heevy cranking (turning the engine over). The reading will
probably show a higher state of charge than {s actually present, While the electrolyte et the bottom
of the battery which 18 around the plates is week, the electrolyte on the top will be sirong, 8o the
reading will reflect & higher charges You ghould allow time for it to mix back for e true reading.
As a guideline, a specific gravity reading of any cell that falls in the range between 1,225 and
1, 250 is an {ndication that the battery requires charging.

(1) pattery syringe hydrometer (fig 1-73), Following is the procedure for obtaining a reeding
with the battery syringe hydrometer,

® Hemove the vent plug covering one cell,

® Place the nosc end of the hydrometer into one of the battery cells.
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® Holdlng the hydrometer vertical, sgueeze the bull gpd gently and then release it,
This i8 intended to draw cnough llquid 1Into the tuhe 80 that the float i8 free of the hottom
but not 8o much that the top of the float goes into the bulh end,

® At cyce level, road the number on the float where it meets the level of the liquids

® Hopceat this procedurce until cach cell has been ¢hecked.  1'or example, the insert shown
in figure 1-78 ghows that the clectralyte 1evel registers on the float at the number 1, 260.
This mcana that the ccil hna a specific gravity reading of 1, 260 without tomperature
correction,

AET nAfig AT TYD LIVEL

-l

Kig 1-76. A specific gravity being taken of onc¢ cvil, The rcading indicates a apecific gravity
of 1,260 without tempereture correction,

® Correct all readirgs, The temperature uged as » gtandard for calibrating batteries
is 80°F, This means that the specific gravity reading of a battery whose electrolyte
ie at BO®F ia used to compare with the readings of other batieries. This doesa not
inean that all apecific gravity readings must be taken at 80°F, Readings taken et
other temperatures are corrected, using 80 F as a standards The battery ayringe
hydrometer has a thermometer built in to give you a temperature reading as well as
a specific gravity reading, {(The antifreeze and electrolyte teater automatically adjusts
for temperature and requires no correction), These courrections are made because
electrolyte cxpands in hot weather and contracts in cold weathers Thie expansion
and ~ontraction will affect the density of the electrolyte and thus the specific gravity
reading of the battery, The further the electrolyte temperature is from 80° F, the
greater will your chencea he of getting an improper reading. To insure that we get a
proper reading, we adjust the specific gravity reading that we get, We said earlier
that the specific gravity for a standard electrolyte is around 1, 280 if taken under standard
conditions, which means that the clectrolyte temperature {s 80°F, Now, what {f that
reading had heen taken instead with the cleetrolyte temperature at 90 F? We should
cxpect it to pe slightly dlffercnts  lHow much different? A correction rule has been made
up to help determine the amount of difference,




Correction rule

For every 10° that the electrolyte temperature is above 80°F, ADD 004 to the
specific gravity reading,

For every 100 that the electrolyte temperature is below 80°F, SUBTRACT , 004

from the specific gravity reading, So if we find that a specific gravity reading of

1, 280 18 taken and the electrolyte temperature 18 90°F, we would have to add

»004 to the reading to end up with 1, 384 (1, 280 plus , 004) If that same reading had
been taken at 70 ', we would have needed to subtract , 004 +) end up with 1, 276 (1, 280
minua ,004), Since the correction rule deals with the deeimal , 004, which is read

as *four thousandths, ** it {8 often abbreviated by referring to .004 as **4 points,**
Thus the correction rule can be restated as: for every 100 above (or below) 80° F
you should add {or subtract) 4 pointa to the specific gravity reading, A hydrometer
correction chart 18 shown in figure 1-97,

Example: A specific gravity reading of 1,206 was taken at 110°F, What 18 the
corrected specific gravity reading?

Anewer: You should have seen that you were 30° above 80°F 80 that you must
ADD 4 pointa x 3 or 12 pointa to 1, 206 to get 1,308, (1,206 ptua ,012 equals
1, 308).

™y
120° L +.0F
H—+.01
[ & = SN |
ol 3 +.010
100 ___+.08
" +.006
90 +,004
+‘m2
[ -.002
700 L +.,004
-——+‘Dm
6n° L +,008
___+,010
50° |___+.012
. L_+,014
40° | +.016
___+,018
10° -.020
L ..022
20° |__-.024
o | -.026
10 — 028
__-.030
I:I° __~.032
.03
-10° __..036
| -.038
-200 ; |___=.040

Fig 1-77, Hydrometer correction chart,
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{2) tifreczc and clectrofyte tester (fig 1-78),

(a) Remnve vent cap,

(b} 1nscrt dipstick used for battery testing {fig 1=78) into one cell of the battery {fig 1=79),

DIP STICK FOR RATTERY AQD

INSTRUCTION PLATE

Y
PUMP FOR ANTIFRERZE

Fig 1-79, Using dipstick to draw

i"ig 178, Antifreeze and electrolyte tr ster,
sample of electrolyte.

(c} Place a few drops on the measuring window {flg 1-80),

Fig 1-81, Sighting through the eyepicce,

Iig 1-80, Close cover and place electrolyte
on the measuring window,

(&) Sighting through the eyepiece (fig 1-81), you will see the scale {fig 1-82), Take the
reading f-'om the point where the light and dark area meet. NO TEMPERATURE
CORRECTION IS NECESSARY., Remember the left slu: of the scale 18 used for batterles
and that the four short 1ines between the humbers are ten thousandths. For example,
figure 1-82 shows that the light and dprk area meet on the third Une up from 1, 250, FEach
line being , 010, the reading would be 1, 250 +,030 {, 010 x , 030} or 1, 280,
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Fig 1-82, Reading for fully charged battery,

(e} The antifreeze and electrolyte tester i8 the easiest t0 use but it too can indicate an
improper reading if you are not careful. To avoid this, here are a few tips:

Arter each cell 18 tested, the measuring window must be cleaned and dried {(fig 1-83),

Ir the scale does not have a clear sharp line where the light and dark area meet, it
indicates the measuring window was not clean. The cleaning process must be repeated.

CAUTION: THE EYEPIECE CAN BECOME CONTAMINATED WITH ACID. IT MUST
BE KEPT ABSOLUTELY CLEAN,

Fig 1-83. Open window and clean measuring window.
1-18. ACTIVATION PROCEDURE

8. General, 1t becomes necessary at times to replace batteries. Some may be recharged.
Others are replaced because they are defective in some way. If your organization does not heve
a standby battery which 18 fully charged and ready for installation, you may be required to activate
a battery. All the steps in the activation procedure will be discusssd, but all steps may not be
required, depending on the specific situation. Dstermine the type of battery. You cannot distinguish
it by the appearance only but it should have some type of writien instructions on it, One type of
battery 1s called the dry type and only needs water t0 activate. The chemical in dry form has been
added to the plate. There is algo & wet-type battery which must have electrolyte to activate it, It
comes with the battery: it will be plainly labeled electrolyte.

CAUTION: NEVER USE PURE SULFURIC ACID FOR FILLING ANY BATTERY,
IT MUST BE MIXED PROPERLY WITH WATER AT WHICH TIME
IT BECOMES ELECTROLYTE,
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b, Milxing sullfurle ueld, Never atteinpt thls task if proper SAFETY EQUIFUENT 1S NOT
AV AILABLE.

(1) Quantity. Estimate the amount of electrolytc that you will requlre,  Determlne
what apecific gravity 1s desired for this electrolyte. Tablc 1-3 has heen included for this
Purposc. Further teating will be nccessary to obtain the exuct mixtuve desired. To use
the table to cstimate the speclfic gravity, you must usc the same number of proportions as
shown in the table. For exainple, If you were mixing sulfuric acid and water to have a
speclfic gravity of 1, 290, you mnyst have clght parts of water and three parts of acld.
The amount of mixture 18 determined by the 8lzc of the measuring container.  or exampli,
{f you deslred a mixture of 1. 290 and used a pint measuring container, you would have 1)
pints or 5.5 quarts. If you used a gaillon measurlng containcr, you would have 11 gallons

of solutlon,
Table 1-3. Proportions of Sulfuric Acld and Water
Speclific Using 1. 835 speciflc ;:avlty acld
gravity
T Desired Parts/Water Parts/Acid

1. 400 3 2

1, 345 2 1

1, 300 5 2
1,290 8 3

1. 275 11 4
1,250 13 4

i, 225 11 3

1, 200 I 13 3

(2) Mixing container. The contalner must be resistant to extremely hlgh heat and acid. Clags,
earthenware. or lead type containers are ideal for this. The contaiter should be of
sufficient s’z 80 that at least one battery can be fifled. If would take approximately
1-1/2 gailons to fill a 2 HN battery.

(3) Mixlng. IMlll an acccptable container wlth the approprlate amiount of water. Table 1-3 can
be used for an estimate. Then add the acid. NEVER POUR WATER INTO ACID. Acld is
always poured {nto water to prevent splattering which will causc severe burns. As the
acld 18 mived. 1t should be stirred gently but thoroughly with a nonmetaillc rod and poured
slowly. Do not rush the job. This 18 no time to hurry even though mixing large quantities
may take hours for dllution. A specific gravity reading taken frequently wlll determine
when the dilution period is complete.

(4) Filling, When the dilution perlod 1s flnished, you ar« ready to flll the battery. The battery
syringe or the gravity flow container works wells Put enough liquld In to make sure each cell
12 flled and that there 1s sufflclent liquid to cover the plates, When filllng, the tempuraturc of
ot the hattery and electrolyte must be between 60° und 1009, This can be determined if
hatterles or electrolyte have been stored at room tempcerature for any length of time.
linder these condltlons batterles can be considered in the temperature range for filling.
For best results after the battery 1s fllled, it should be fully charged following the
Procedurc contelned in paragraih 1-20. If charging is impractical because of time or
equipment, the battery could be ysed as long as onc of the conditions below does NOT
exist:
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® If any cell, with 8 corrected reading, is below 1, 250,
® Specific gravity differences between the cells exceed , 040,
® Temperatures are below o°p.

1=-19, CLEANING

a, lInapect, Check for cracks in the battery cagings Check closely around the positive and
negative poats for cracka caused by the improper instaliation of battery ¢clamps, Batterfes found
with cracks should not be charged and you should report this immediately to your supervisor,

b, Clean, Prior to charging, tighten all caps and clean the battery as shown in figure 1-84,

MIT Y IN SomA w7 gk
OF WAIFR AND ODUf o I0PIEY
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Fig 1-84, Cleaning battery,

It there a, e cracks in the battery or the caps are not on tight, some of the soda may get into the

battery and damage it, This cleaning process should remove any electrolyte which may have built
up on the battery poata., If not removed, the electrolyte will bufld up to auch a degree that it will
actually carry some current between the posts and cause what i called external discharge to take

place. Check the battery caps carefully (fig 1-85), clean them as required, and tighten them back
up,
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Fig 1-85, Funcuoning and cleaning of the battery cap.

Note: Check the top of vent cap to ensure vent holes are not plugged, 80 the vent cap valve
can operate properly.

c, Check levels Insure that the battery haa the correct amount and type of electrolyte in it
{tig 1-886),
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Fig 1-66. Keep battery at proper level.

1-20. CHARGING

a. Geperal, Batteries may become rundown for ON® or mol'¢ reasons. The extended use of
the vehicle's lights, an improper mixture of electrolyte, or a faulty electrical aystem can all cause
a battery to be at leas than a *‘full charge.'* A good battery may be brought back to a 'full charge’*
using what i8 known as a battery charger, There are many sizes and types of battery chargers,
Some can charge a battery faster than others and some have an automatic shut off, While they all
basically do the same thing, they can each be expected to have aeparate oparating instructions. Be
sure to follow the specific inatructions which come with the charger.

b, Place on charge. % e positive end of the charging cable goes to the positive battery post
while the negative end goes to the negative battery post, There sre three basic rates used to charge
batteries: high pate (fast charge), moderate rate {8low charge), and a trickie charge. Each
rate has {18 good and bad points,

(1) High rate, A battery which needs a charge but 18 otherwise in sound condition can be
brought back to three=fourths of a full charge in less than an hour., Coneiderable heat
will be generated with this method 8o the length of the charging period and the temperature
of the electrolyte should be closely watched. The instructions on the charger will tell you
how long to charge the battery and what voltage should be used, It will normally be around
15 volts and just slightly higher if the outaside air temparsture i8 under 50°F, The
temperature of the electrolyte should be kept below 120°F or it may ruin the battery, While
this method provides the quickeat charge, it also 1s the most wearing on the battery.

(2) Moderate rate. This i8 normally considered to be the best all around method, It may take
more time but it s less wearing on the battery. You would normally start a moderate
rate cherging on a battery at a voltage equal to 10% of the battery's rated ampere-hour
capacity and graduslly complete the charging at sbout 5% of the battery's rated ampere~
hour capacity, The two most common 12 volt batteries which you will be dealing with are
designated 2HN and 8TN and have rated ampere~hour capacities of 45 and 100 respectively,
Using the 10% and 5% rule discussed sbove, we would start the 2HN battery outon a 4,5
volt charge and graduslly end up with 2, 25 volt charge, What would the start and finiah

charge voltages be for the 6TN battery?, , ., 1 hope you came up with a starting voltage of
10 and end with 5,

(3) Trickle charge. This i8 s very slow type of charge which uses low voltage over a long period
of time. It i8 used to charge batteries slowly and it fa not uncommon to find eeveral
batteries kept in storage to be on a trickle charge so that they are kept ready to use,

While the charging process i8 slow using a trickle charge, checks should be made

on the specific gravity of the battery so that it i8 not overcharged. You should csre-

fully watch the battery during the first few minutes of charging. If the electrolyte

begins to bubhle excessively (called gassing), you should reduce the charging rate and

check it again after a few minutes, Gassing may cause some water to evaporate from the
battery, so add water if necessary to keep the electrolyte above the platea. Also check the
gpecific gravity occasionally during charging and ss the battery nears full charge, check it
at least every hour, A battery which ie constantly kept discharged or undercharged or one in
which the LEVEL of the electrolyte is ALLOWED TO REMAIN BELOW THE LEVE], OF THE
PLATES msy become sulfated {fig 1-87), A sulfated battery has & white crystalline forma-
tion on the plates which prevents them from working properly. A aulfated battery may be
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brought back into #erviceoble condition by following the procedures stated in the eurrent
technical manual on lead-acid stornge batteries.

ig 1-87. Sulfated elcmenta.

Section IV, COOLING SYSTEMS

1-21. GENERAL

All internal -combustion engincs ere designed with some type of cooling system. The
tremendous amounts of heat that are generated by the combustion going on in the engine would
rapidly damage the engine’s working parts {f the heat were not somehow carried away. A cooling
system removes this excessive heat from the engine. While the lubricants and exhaust in an engine
carry away some heat from the engine, it 18 & small amount compared to the amount which is
carried away hy the cooling system itself. There are two basic types of cooling systems, liquid~
cooled and atr-cooled.

1-22., TYPES OF COOLING SYSTEMS
a, Liquid-cooled systetn, A liquid-cooled system uses a liquid to absorb heat from the engine.
After paseing through the engine, the Maguid passes through the radiator where it 18 cooled off and

scnt bac’; to the engine to pick up niore heat. A liquid-cooled aystem will normally consist of a
radiator, water pump and fan, thermostat, radiator cap, and various hoses and clamps.

b. Air-cooled system. An a.r cooled system relies upon the air circulating around the engine
to cool it, To do this efficiently, ajr-cooled engines are designed so that they allow a2 maximum
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amount of air to come in touch with the engines The cylinder fins shown in figure 1-8gA allow alr
to circulate around the engine and remove Yeat. The effect of air channeled around the engine of a
moving vehicle may by itself remove enough heat to keep the engine at the proper temperature,

A fan may also be ugsed a8 shown in figure 1-88B to blow air onto the engine. Figure 1-80 shows
the process of hot air being carried away from the cylinder,

Fig 1=-88, Cylinder fine to carry away heat.
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g 1-89, How cylinder fina carry away heat,
1-23, FUNCTION OF COMPONENTS IN THE LIQUID-COOLED SYSTEM

a, Radistor, A rear view of a typical radiator ia shown in figure 1-80, Coolant is placed
into the eystem through the filler neck, The coolant goes into the top tank where it slowly filters
through the radiator core ( a seriea of thin tubea), where it ia cooled by air passing through, to
the botlom tank., The coolant 18 forced from the botlom tank and through the engine, It 1ia then
returned through the inlet (iop tank), This cycle is repeated over and over,

107 TaNk FILLER NECK

RADIATOR INLET \
LOW P

S (O] &/

MADIATOR OUTLET

Fig 1-90, Components of the radiator.

b, Water pump and fan (fig 1-91), The water pump pumps the coolani through the cooling sysiem.
The fan |8 aituated behind the radiator and pulls air through the radiator core, The radiator core
channels the coolant into narrow channels where it io exposed to air moving past i1 (pulled by the fan}),
thus cooling it off, The fan also provides some direct cooling o the outer part of the engine itself,
‘The fan i8 partially enclosed by a covering, called a shroud, which directa the flow of alr from the
fan to provide the most effective cooling (fig 1-92), The water pump, fan, and generator/alternator
are normally driven by drive belta which tranamit power from the engine {o drive thease componenia,
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I'ig 1-91. Direction of circulation prc- F12 1-92, Shroud and fan,
vided by the water purip.

c. Thermostet. The thermostat controls the amount of heat that 19 removed from the engine
by controfling the circulation of coolant between the engine and the radiator. When an engine ts
cold, the thermostat prevents the coolant from going into the radtator {fig 1-93), By doing this,
the thermostat allows the engine to heat up more quickly. When the engine warms up, the
thermostat opens and permits water to flow to the radlator to be cooled off and then return to
cool the engine {fig 1-94), The thermostat thus helps control the témperature of the engine which
is .1tal. If an engine operates '‘colder or hmiter* thanit is inten. .d to, it 48 hard on the engine
und poor gus miletge can result,
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Fig 1-94, Thermostat cloged, Fig 1-94. Thermustat open.
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d. Rodiator cap. A radiator cap covers the filler neck and provides a pressure-tight aenl (or
the cooling system. It waeg found that as engines heated up, they would actunlly bofl the coolant
in the cooling system. The bolling coolant would expand, bubble out, and evaporate out of the
radiators When the engine cooled, there would then be less coolant in the system. Liquids under
preasure can be heated to a much higher temperature than those not under pressure without having
to worry about bofling. Thus a preasurized cooling system is capable of operating efficliently at
much higher temperatures than a nonpressurized system. Should the system become greatly overe
heated, the radiator cap is desigmed to lift off slightly and allow some of the preasure and coolant
to leave the cooling system through the overflow pipe {fig 1-85). Keep in mind that different
radiator cape are designed for different pressures. Ar alternate means of relieving the excess
pressure in the cooling aystem is through the use of a surge tank (fig 1-96), A surge tank accepts
the exceces pressure and coolant from the radiator, coole the noolant down, and returna it to the
cooling syatem.
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i'ig 1-95, Radiator cap, Fig 1-96. Surge tank,
e, lloses and clamps, The radiator i8 connected to the cooling passagea in the engine by means

of hosea, These hoaes carry the coolant under pressure through the system, Clampa are used
to insure a pressure-iight {fit at connecting points.

1-24. MAINTENAM CFE

a. General, (n performing preventive maintenance to the cooling system, it will become
necessary for you to drain, clean, and reofill the eyatem. Ther2 {8 a procedure {nvolved for these
tasks, which need not necessarily be performed in order, because Some depend on the condition

of the cooling syetem. The operator performing these taske should always be awar. of the
danger of burng that can be caused {rom steam or extremely hot water,

b, Drai!!ing.

(1) Temperature. Prior to draining the coolant, the temperature of the engine should be well
below 2000 F,

(2) Radistor cap, Hemove radiator cap. This will allow air into the system go that the coolant
can drain freely.
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(1) Draiocucks, 1.ocation sl the deaincocks do vary but not to any great extent, There 1a one
located on the botton or near the bottom (flg 1-97) on the radiator. The aecond one i8
located on the block ot the engine {fig 1-98), 1t {4 thia onc that may not be located n the

same placc on 8ll vehiclee, So if you have trouble locating it, check the appropriate TM
for your specific vehicle,

W¥ig 1-07. Radiator draincock, Iig 1-98, Cylinder block draincock.

To open & draincock, it muat he screwed into the radiator or block. It 18 screwed out to
shut it off. [f a draincock i3 in the open po iition and coolant will not flow, take a piece of
wire {amall diameter welding rod is great) and push it into thie hole into the draincock.
The drain on the engine hilock'ia the one that usually requires this. To tighten the drain-
cock, just turn it clockwise until it 1a anug. [t can break off if overtightened.

¢. Cleaning, The cooling aystem contains, among other things, water and air, These are the
things that produce rust. The radiator is affected by rust to the extent that 90% of aolid matter
thot clugs radiatora is rust, To clean out the radiator, a cleaner and a neutralizer are used. Do
not confuse the cleaner and neutralizer with inhibitor compound which ia ueed to prevent rusting
(covered later). The cleancr is put into the radiator to react with 81l the loose rust particles in
the aystem, Becauae thia cleaner 1a very atrong, a neutralizer i3 added after the cleaning com-
pound has had a chance to do {ts job to atop the cleaning nction. Neither the cleaning compound
nor the neutralizer ahould ever be mixed with antifrceze or inhibitor compound, The ¢leaning
commpound should not be mixed together with the neuiralizer and then put into the cooling Byatem,
He earcful about apilling the cleaning compound nn your skin or painted aurfaces, If some doea

get spilled, you should immediately wash it off wlth clean water. The cleaning procedure is outlined
below:

®  Wita the tempeentire below ’00"1', drain the cooiing svstem,

® |'li] syatem with water to approxlmately 1/2 ineh helow base of filler neck. COLD WATER

CAN CRACK ENGINE BLOCK O HEAD D* THE ENGINE 1S TOO 1MOT,

Start vugine amd van at tdle speed until temperatiee veaches above 18021 but not more than
20000,

Note: The engite develops very Hitle heat without a load.  This may cause the thermoatat
to remain partially closed, restrieting the flow, which will affect the cleaning procesas.

Tt mny be necessary o place s restei (ton (sueh ag 4 picce of cardboard) in front of
the rodiator b enbse e femperatars, 10 NOT TLEAVE YOITR VEINCLE UNAT TENDED!
® Add compound,  Heteave eapos ooy to relieve pressaee, then add compound in the amount
Aapiercifiod on the conlainer; yeplace cap.
® Clendfng titne,  Allow crunne to ran betfwesen 30 amb 600 :ohintes,  Some cleaners may require

lews tinoe,

57




® Prain. Stop engine. Temperature rize can be expected gfier ahutdown; insyre engine
temperature is below 300°F. Remove cap and open draing.

o fill, Fill system wiih water and add neutralizer; allow engine 10 run the amount of time
apecified on container. Drain sysiem.

¢ Normal flushing. #or normal ushing, the temperature requirements are the same. With
the engine running and the drains open, keep & continuous supply of water flooding the
sysiem. The flushing process should continue for approximately 25 minutea. At the end
of this period. shut off and close the draincocks. Refill to proper level.

® Inhibitor., 1f water instead of antifreeze ia used for a coolant, then an inhibitor should be
addcd. This will proteci the syaiem from corrosion. Itis not a permanent type compound.
1t does lose strength; thercfor®, it must be replaced occasionally. Inhibitor ia added in
proportion 10 the capacity of the cooling ayatem.

® Aplifreeze, If antifreezc 18 to be used, the inhibitor 18 not needed aince mosat antifreeze
has 1he inhibitor included in the mixture. The ruat inhibitor can lode itas strength, It ghould
be tested with a teat kit made for tnis purposee (fig 1-99),

e Tz T

Fig 199, Teat kit,
1-25, DETECTION OF LEAKS

a, Geperal, Leaks in a cooling system bring about a losa of coolant which can cause an etgine
to overheat and posaibly be damaged. Leaks can be caused by many things.

@ Stresaes and strains in jointe and connections.

® Engine vibration and road ahock.

® Norinel delerioration of gaskets and hoses.

® Metal parts that become defective due t0 wear or corroeion.

b. Detection tipe., Here are aome tips on how to detect leaks in a cooling ayetem:

(1} Proper level, If coolant level drops between the time ¢f ihe belore-operations check and
and the afler-operation check or if the temperalure gege reflects a temperature above
normal. inspeci for leaks. A malfunction of a component could be the cause, but leaks
would be the first item lo 100k for.

(2) Discoloration. Inapect for signs of diacoloration on the metal parte. The color may be
a rusty looking or grayish white stain, Thia 18 because of the reaction of ihe coolant o
the metal.

(3) Dampneas. lnapect for signs of dampneas which indicate a leak. This indicator doea

not work very well on amall leaks, especially if the engine is hot because the coolant
evaporates too quickly for easy detectlon.
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1-26. AREAS MOST LIKKLY TO LEAK

a, Radiator, The radiator ise a common area for leaks to appear, Leaks can appear any place
on the radiator but have a tendency to appear at the jointe of the upper and lower hose connecttons
{tig 1-100), The next ares is along the whole length of the top and bottom tanks, usually starting
in n corner. The tuhes that make up the core may also leak,
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|
fig 1100, Radiator leakage,

b, Water pump. l.eaks occur on the water pump where the shaft extends out through the water
pump (fig 1-101),

¢, Engine block, Leaks can also develop at the engine block where the ireeze plugs have heen
installed (fig 1-102),
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#ig 1=-101, Water pump leak, Fig 1-10%. FEngine hlocks leaking at freeze
plugs.
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d. iloges and clampg, Hoses dsteriorate not only from the outside, but also internally (fig 1~109),
Visual inapsction alons will not deteot a faulty hose, In some casss the hose may have to be re-
moved for inspsction, If you have sny hoas that locks like those in figurs 1-104, it should be
replaced, Number seven may not need replacing all the time; it may possibly bs sorrsoted. Im-
proper positioning and tightening of clamps cause their share of leaks as well as# ruining ths hoss.

Fig 1-103, Internal deterioration of radiator hose.

REPLACE THESE WOOSS
| CRACKS IN HOSS

2. HARD AND STIPF

Fig 1-104, Charactsrietice of Iaulty hosses,
1-27, PROTECTION AGAINST FREEZING
a. Antifreezs, All vehicles with » liquid-cooled systom must be protected against freesing

If temperatures of plus 32°F or tess are common to that arsa, Water used alona as & coolant will
freere nnd expand, possibly cracking the block (tig 1-108),
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OLAGS BOTTLE FII.LSD WITH
WATER WILL BREAK WHEN
THE WATER EXPANDS AND TURNG
TO 80LID ICE.

WHEN WATER FREEZES,
IT EXPANDS WITH GREAT
FORCE. THIS CAN CRACK

Fig 1~-103, Water expands when frozen,

To preovent an engine block from cracking as a result of water freezing in the cooling syetem, an
antifreeze solution {8 used in cooling systems., An antifreeze solution is simply a solution that

will not freeze very easily, A certain amount of antifreeze 18 addded to water to form this solution,
The amounts of antifreeze and water to be added will determine the temperature which the

solution can take without freezing, You determine what the lowest possible temperature to be
oxpected fn your area i8s and then you mix the antifreeze solution so that it will not freeze down

to that temperature, You should not add an antifreeze solution to a dirty cooling syetem. The
antifre. ze solution {(commonly referred to simply aa antifreeze) should be tested frequently and at
lcast during the normal weekly preventive maintenance (PM)., Insure that it i8 giving you {reezing
protection down to the temperature desired, If the coolant level falls, do not add only water, This
will reduce your freezing protection because you are diluting the solution, Add more of the antifreeze
solution which has becn previously mixed. You may want to suggest that your unit mix up large
amounts ol' antifreeze in a 50-gallon drum with 8 spigot attached, When operating in temperatures
below -55° F, a apecially designed sniifrceze {8 used, This antifreeze must not be mixed with
water, 1t ts used in the strength in which is issued. This is called arctic antifreeza.

b, ilydrometer reading, We need to test the antifreeze solution to determine ite streagth (or
protection from freezing), It is quite similar to testing the elactrolyte solution in a battery, We
usc basically two types of hydrometers, Omne 18 cailed an antifreeze syringe hydrometer while
the other {s called an antifreeze and electrolyte teater and 18 in fact the ¢xact same tester that was
uged to test battery atrength,

(1) Antffrceze syringe hydrometer, The hydrometer shown in figure 1108 is a typicel anti~
freeze syringe hydrometer, 1t contains a long tube with 8 float with letters on it inslde
and a separate tube which is o thermometer, To take a rcading, you would carry out
the following procedures:

® I'lace the lower rubber tube tnto the antifreeze solution,

® Squceze the bulb at the top and slowly release it allowing enough antifreeze to enter the
tube to allow the float with letters on it to float freely,

® itreord the letter where the 1evel of the woter crosses the float, Also record the
temperature indiented on the thermometer,

® ‘Iake the letter indieated and the temperature recorded and refer to the chart (shown
in the insert in figure 1-108) to dertermine the freezing point of the solution. The solution

can be consfdered as being protected from freezing down to the temperature indicated
bv the intersoction of the thermometer reading and the {loat scale letter,
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Refer to figure 1-106 insert, antifresze syringe hydrometer,

Example: You have just taken a hydrometer rcading of some antifreeze and the water
level in the hydrometer tube met the float at the letter C. The temperature
reading showed 110°F, What is the freezing point of the solution ?

Angwer: You should have read aeross the chart from 110°F and found where it intersected
the column eoming down from the letter C, The freezing point of the solution I8
shown in the block as +18. This means thet the system §s proteeted from freezing
as long as the temperature is 192 gbove zero, A plus {+) sign indicates above
zero and 8 minus (-) sign indicates below zero.
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#Preastons’” Brand Ethylene Glycol

Float Scale Reads

A D (¢} K 0 P
Freezing Point of Solution
.|

1o -0 =37

+Ho -4 ~38

+31 [ -

+23 +4 =18 =48

+25 +1 =11 «37

+ +10 . =28

"ﬁ +12 - .n wdd

+30 +] 4 +] =18 -38 «§0

431 +1 +H =Y - -4
| +31 + ) +6 wli) =25 =34

+32 +Ho +8 -@ - -

+3! +20 +10 - 15 «23

+32 +21 +12 -] -2 10
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{2) Antifroczo and clectrolyte teater. The antifreeze and electrosyte testar {8 easier to uge

than the syringe type. Here's all you have to do. Without removing the cleer pump from

{ta saddle housing, release the pump tip {rom {8 rotainer clip. SqueeZe the pump bulb

and {nsert pump end (A, fig 1-107) {nto the radiator 8o that {8 {8 below the level of the
Uquid, Now release the pump bulb to gyck up a sample of the coolant, Hend the pump

tube eround the tester (this preventa {t from draining out) and point the end of the pump

tube through the slot on the plastic cover. Place a few drops of the 8ample on the measuring
window (B, flg 1-107). Sight through the ¢yeplece and point it towards a bright source of
light. As you look through the eyeplece, you will gee a scale as shown in C, figure 1-107,
The reading to uge {8 the point where the light and dark areas meet. When testing antifreeze,
the acale on the right must be used. Notice that the scele 18 upside down from the scale on a
atandard thermometer. This ig no problem: uge the plus {(+) or minue (-) signs. The pro-
tection temperature of the coolant tested in C, figure 1-107 is -20°F\

A. Drawing a sample.

C. Scale as geen sighting through the eyepiece.

Fig 1-107, Taking & hydrometer reading with tie antifreeze and electrolyte taster.
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Section V, VEHICLE LUBRICATION
1-28, PURPOSE OF LUBRICATION

8, Genersl, The main purpose of lubrication is o reduce wear. Metal parts which rub against
each other would quickly wear out if they were not lubricated. Lubrication haa other important
uses depending on the type of lubricant used and the specific area it 18 uged on,

b. Engine ) sbrication, When used in the engine, s lubricant performs these functions:
® Slows down wear by meking the moving parts alippery,
® Cools the engine by carrying the heat away from the hot metal parts.
® Cleana the ongine by carrying dirt away to the oil tilter.

® Seale in power by (filling in the spaces between the piston and cylinder,

¢, Lubrication of other moving parts, Lubrication in other areas, for the most part, reduces
friction, which in turn reduces wear, Of courge, by performing these two funciions, the moving
parts ere ahle to operste more 8moothly, Specific areas which require lubrication are the suspension
system, power train, gear cases, hinges. and latches, As a general rule, most areas that have
metal t0 metal contact should have 8 little lubrication to reduce wear and prolong life.

d, Lubricant @8 a preservative, lLubricants also make good preservers because they have
excellent water repellent characterietics, Lubricants adhere (stick) to most surfaces. Just any
type of lubricant does not work on all items. For the best regults, the proper lubricant
must be determined. A petroleum-base lubricant works well to preserve metal surfaces. For
example. grease 18 applied to winch cables to protect them and give them longer life.

1-29. LUBRICATION ORDER

a8, General, In order to provide the operator with specific instructions on how to lubricate
his vehicle, a lubrication order (1.0} 18 published for each vehicle, Thie lubrisation order (some-~
timea referred to a8 a lube order or & lube chart} is normally found with the tezhnical manual {(TM)
for that specific plece of equipment. A sample lubrication chart i8 shown in flgures 1-106, 1-109,

1-110, and 1-111. A lubrication chart will provide information on the location of lubrication points.
lubrication intervals, types of lubricants, etc,
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b, Lubrication points, The diagrams included in the libe chart pinpoint the exact location on
the vehicle that requires lubrication,

¢, Interval., The interval 18 the maximum allowable period {expressed in time or miles) which
e recommended between lubrication, In other words, it tells you how often that epecific lubrication
i requireds The Martne Corps standarde are glightly different, Our equipment i8 lubed every
quarter {every 3 months) or 3000 miles whichever comes first, This interval may alao vary
depending on operating conditions, To determtne the interval for a epecific point, you read the
number off the dtagram and refer back to the key provided to find out what that number representa.

d, Type lybricant required, There are various typea of lubricante required to meet
warious lubricant needs. The lube chart will apecifically tell you what type of lubricant 18 to b2
used at & certain lubrtcation point,

e, Name of lubrication point and apecial inftructions, The lube chart will give the techntenl name
for the part requiring lubrication and will provide brief, epecial tnutrctiona or possibly refer you
back to a more detailed note {fig 1+110) giving specific instructions for lubricating that point,

Let’s Iook at one lubrication point to incure that you have a thorough understanding of how to
interpret a lube order, To do this, follow the gteps listed below,

Step 1. Refer to figure 1-108 and the firat lube point. It ta the front steering gearbox.

Step 2. The pketch diagram ehows the location, At the end of the line {t ashows the
numeral 8ix for tnterval. Now refer to the key for interpretation of that interval
(fig 1-108), It saya 6 monthe or 6000 miles whichever occurs first.

Step 3, Figure 1-108 states that GO lube ie the correct lube to use. Refer to the key (fig 1-109)
and looking down the left hand column you will gee Front Steering Gear Box,
Reading from right to left you can determine the capacity (1 pint) and, depending on
what temperatures you will be operating in, a recommended lubricant 18 given,

Step 4. The firat item at the upper left hand corner of figure 1-108 reads as follows: A-Fig
3-2, Front steering gearbox. Thts means that a picture of the front steering gear-
box fill and level plug can be found as photo A in figure 3¢2, We have taken the figures
from the lube order and included them in the course, In the process we had to renumber
them go that figure 3-2 from the lube order ig figure 1-111 in this course. If you will
now refer to figure 1-111, you will see a clear picture of exactly which {tem they are
referring to,

Step 5. If the first lube point had had a "see note" (fig 1-110), then all that we would hive to
do fe pefer to that apecific note prior to lubing which would give you apeocific
instructions. This {s the procedure for reading a luke order, but a few pointe atill
have to be made clear. They ares

® The top of the lube order will dreignate the vehicie it 18 for. Insure that you have
the correct one,

® The lube order can have changee; inaure that you have any changes that are effective.
The lube order may require the taking apart of certain itema, Before thie {s
attempted, check with your gupervisor. This fs normally an organizational
mechanic’s job,

® Lubricatlon is not performed by memory so use the lube order. 1t has & plastic
coating #o you can use it right at the job.
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Fig 1-108. Location of plugs and fittings
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Fig 1-111, Ll.ocalized lubrication points A thru I,
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1-30, GREASE PITTINGS

a. Genergl, Certain places on a vehicle require grease to be placed inside a sruall enclosure
where it will provide constant lubrication to the moving parta. This enclosure 18 senled off to
prevent the grease from eacaping and to keep out dirt, dust, water, and enlt which could interfere
with the proper movement of the parta, A grease fitting is placed into this enclosure to allow
greane to be forced into the enclosure, but it alao acta to genl off the encloaure to help prevent the
loas of grease, There are various tyPes and shapes of fittings for use in difterent types of
places requiring grease, They ere made in diiferent ehapes so that they can be easily ruached
when it 18 time to put grease into them (fig 1-112),

48° Fitting 67 1/2° Fitting 90° Fitting
Straight Fitting

m 1-112, Grease fittings,

s geplacitig, “here sre times when you may want to replace or change a fitting. It may be
miseing, bent, or broken. It might be plugged up, which can be ¢hecked by removing the fitting,
attaching it to the grease gun and epplying grease to it. If grease comes through, the fitting
is not plugged, Finally, you may want to put a fitting in with a different angle to make it easier
for you to position the greage gun on it, To replace a fitting, you should use a wrench of the
proper size and simply ungcrew the fitting 1ike you would loosen & nut, Use the wrench on the
portion of the fitting which has the flat sides. The new fitting can then be acrewed right back in,

A fitting tool (fig 1-113) is a handy tool that performs four different functions that may be necessary
when working with grease fittings,

Fig 1113, Lubrication fitting tool,

Wrench end, This {8 ysed just 1ike a wrench to
remove a fitting (fig 1~114).

Fig 1-114. Wrench end.




Remover end, This {8 used to try to ucrew out
a brok.n fitting {fig 1-115),

| e PTG

Fig 1-115. Remover end,

Die and, Thie {8 ysed to straighten out the threads
on the greass fitting (fig 1-116).

Fig 1-118. Die end,

4

Fig 1-117. Tap end,

Tap end, Thia 18 uged to straighten out the throads
at the point where the fitting was removed {fig 1-117),

t. Greadge gun operation, Greade 18 forced into the fitting uding what 19 called a grease gun,
There are air-operated and hand-tvpe gung, Refore putting greade into the (itting, clan off the
tip of the fitting so you do not force any dirt into the fitting. The tip ! the grease gun {either air
or hand pregsure) should be held Hight and straight onto the fitting a® shown in figure 1-118 unt!l

aftcr you have atopped applying pressure.

g 1-118, Placing the tip of the graase gun on th: fitting.
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Do keop a rag handy in order to wipo up any grease that drips, When you are finlshed, take the
gun off the fitting at a alight angle, not etraight back {fig 1-119), That’s becauvae the jawe in the
tip of the gun tase a tight gri. .a the fitting when the gun 18 etraight on,

Fig 1-119, Removing the tip of the grease gun from the fitting.

1f you discover that the grease 18 not going into the fitting, you ehould make & few quick checks,
The coupler jawe in the tip of the grease gun may be worn (fig 1-120), If the jaws are worn, they
will not properly hold on to the tip of the grease fitting. On aome grease guns you ean ynacrew

the tip and turn the jawe around. On others you may need to repiace the entire tip. Another
ruason for the grease not being able to go into the fitting might be that the fitting is clogged. Clean
it off with a cloth and try to unclog the hole at the tip of the fitting with a small diameter plece of
wire, (me more reason might eimply be that the areas that the greaee would go between are very
tight, You may be able to 1oosen the joint ">r that fitting enough to allow the grease to enici hy
shaking or moving it back and forth. In figure 1-121 a apring ghackle bar 18 being used to ehake
the spring 1eaves in the hope that it will loosen up the joint enough to allow some greane in,

Fig 1-120, Grease leaking between fitting Fig 1-121, Some components may
and gun could be caused by worn need a 1ittle shaking.
woupler jaws.
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1«31, OLLCAN MAINTENANCE

Oilcan maintenance e a type of lubrication which ia done with an oflcan, It {g simple to do
but quite important to a long life for your vehicle, Do not squirt off all over thc place though,
because it will deteriorate rubber, rot canvas, and cause dirt to coflect, A wipe rag should be
carried to wipe off Bny excess oil that may drip, Following i8 a list.of some of the ftems which
require oilcan maintenance,

® Controls such as the choke, throttle, and fording controls should be oiled by pulling them
out and applying oil to the part that slidesa back in,

® Hinges should heve some oil worked into them by moving the door or compartment while
the oil 1g being placed on the hinge,

® The accalerator linkage can uee a dropor two of ol at the pointa of contest,

® Moving parts on a seat need ofl (n seat that alides back and forth could have s light coat of
grease on the rails).

® Moet hand brakes will have @ emall hole in the top end of the handle for a drop or two of oil
to be added go that the adjusting knob will work freely,

Generally speaking, oil and other lubricanta will keep parta moving freely, help prevent
rugting, and reduce wear, A sloppy job of applying ¢1l could causs problemsa because dirt and duat
will collect on that area much faator than other places, You can probably spot many places where
ruet can be prevented by applying s light coat of oll. But remember to keep oll awsy from drive
belta, canvas, rubber components, and electrical wiring and components,

a. General, Vehicles equipped with & winch will require additionsl lubrication, Before attemptiﬁg
to lubricate the winch, astudy your lube order, The winch we will discusa can be found on Gamma
Goat M=881, The first thing that you should do 18 to cheek the level of the lube present in the winch,

b, Checking Juprication level in winch hoyeing, Figure 1-122 shows the right side of the winch,

as if you were sitting in the vehicle. This side containa the winch worm gear, Thia Bide uses 8
GO type lubricant, To check the lubricant level in the winch worm case, perform these 8teps:

® Romove tha plug at point B, 1f oll secps out, it {g at the preper level. 1f oil doea not
aeep out, It ig low. If oil i to be added, leave plug B out,

® To (ill, ramove the combination vent and fill piug (A, fig 1~122) and edd the proper lubricant
until it etarts to seap out at the plug B opening, Then replace both plugs.

Fig 1-122, Winch worm case, Fig 1=123. Winch clutch housing and
points A + B, fittings.
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The winch clutch {tig 1-123) located on the left gide of the winch is equipped with grease fittings
which use a GAA type lube, Most winchs, transfers, differcntisls, and tranamiaaions (except for
automatic) do not have dipstick type gages. Correct level ia deterr.ined by removing the correct fill
plug. If lubricant seeps out, it i8 considered &t the proper level.

¢, Lubricating the winch cable, The winch cable itself must also be lubricated. Find an ares
where you will be able to run out the cable and not be disturbed. Attach one end of the cable to a
atationary object or a vehicle of st least equal weight aa the one which has the cable on it, 1f a
vehicle is used, the wheels should be chocked, (Chocking means placing wooden blocks or bricks
in front/or resar of the tires to prevent the vehicle from roliing,) Slowly unwind the cable down to
the Inst winding on the drum, Clean the cable ueing rage and a Jubricant (designated OE)., Be aure
to wear glovee while doing this (fig 1-124),

Fig 1-124, Cable handling requires gloves.

Clean cable should be lubricated by costing it with 8 lubricant (designated CW), You may find it
easler to clean, lubricate, and rewind thirty or forty feet of cable at a time rather than the entire
length of cable, The cable should be rewound on the drum in even layera, The driver of the
vehicle containing the winch can control the direction of the winding by turning his wheels in one
direction or another as the cable {8 wound in. To be able to do this winding with any real degree of
accuracy, the driver should have someone standing near the winch giving him speciftc turning
directiona,

1-33, INSPECTING DURING LUBRICATION

Yon may not realize it but when you are lubricating 8 vehicle you have an ideal opportunity
to look it over carefully., Look at theae advantages:

® The vehicle is fully exposed undernenth by being on a lift, a ramp, or a pit. You can
very stmply and easily check out the entire underbody. If you discover that repairs are
needed, you can atart right in on them.

® The vehicle i8 probsbly not committed becsuse it ig having s lubrication job done end you
would have the time to correct any deficienciea found,

® The necesafly tools, equipment, and technical advice should be readily available st the
lube gite.

® The last advantage is probabiy the most important, By taking a few minutes to check
over the vehicle you have demonstrated 8 true concern for your vehicle and you have taken
positive action to diecover a problem or a8 potential problem in your vehicle. The early
detection of a problem makes a trcmcendous differeuce in the coat and effort required to
make the neceasary repairs. You may not appreciate how good a time this is to
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inapuct your vehicle until you find yourself on the gide of the road in the middle of nowhere,
without any tools, trying to figure out what the clanging noise 18 under your vehicle, De-=
tailed pa on what to 1ook for can be found in chapter 2 under Weekly Maintenance,
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Chapter 2
DRIVER’S PREVENTIVE MAINTENANCE
Section I, DAILY MAINTENANCE
2-1. INTRODUCTION

General guldelines for performing of daily maintenance checke on a vehicle are provided
on a NAVMC 10827, The NAVMC form 10627, normally referred to as the trip ticket, i8 {ssuved
by the dispatcher. The trip ticket provides a licenseod operator the authority to operate the
vehicle. In addition to providing a Usting of daily maintenance, it can also serve as a weekly
preventive maintenance checklist although individual unita may have a weekly form that 18 more
detailed.

2-2, GUIDELINES FOR USING/COMPLETING TRIP TICKET CHECKLISTS

When the trip ticket {g recelved from the dispetcher. it will have the information in the
blocks as shown in figure 3-1, The operator ia then responsgible for filling in additional inform=
ation. He should fill in the areas that are indicated with an asterisk (*). He 18 also responsible
for the middle portion but it will not be covered at this time. The bottom portion of the trip
ticket {fig 2-1) contalns guidelines for the dally maintenance checks, There are shrse basic
types of checka to perform, .hich are {1) BEFORE OPERATION, (2) DURING OPERATION, and
{3) AFTER OPERATION. To enable the operator to gshow if the ftem checked 1s all right or 18
defective, -there are two 8ymbols used, These symbols lock like this () and {(X). A (v) indicates
that the itam 1s OK. An (X) indicates that the item s defective. An explanation of these symbols
can be found on the left hand side of the bottom portion of figure 2-1 beaide the word legend. In
uging the symbols to indicate your findings of the item checked, it wnrks this way. A {¢y)us
stated meane OK and that i6 all that 18 necessary. 1If an (X) 18 ysed which indicates that the
item g defective, you mugt explain the defect. For your explanation. space 18 provided-on the lower
portion of the back gide of the trip ticket under the title of REMARKS (tig 2-2). Remarke should
be stated In a apecific manner to enable the gupervisor to use your {nformation to correct the
discrepancy. For example, if an (X) were placed {n the block for DAMAGE, PILFERAGE, then
an explanation such as that shown in the remarks section must be made (fig 2-2), Statements in
the remarka section such as leaking throughout and denta throughout are pot specific and provide
Httle useful information. Common genge must also be exercised when performing the dafly checks.
Foc example, if the brakes are found to be defective on the vehicles and an (X) 18 placed ynder
safety devices with an explanation entered in the remarks section, you must report this type of defect
to your supervisor. Simply because ¥ou have {t noted on the trip ticket does not relieve you of the
respongibiiity of operating an unsafe vehicle, Another instance could be the tires, If your inspection
turns up a flat tire, simply indicating a defect does not relieve you of the responsibility. In both
{nstancen the defect must be corrected prior to using the vehicle. We, as operators, have the res-
pongibllity of keeping the vehicle in ita best operating condition. To assiat in this, 1t 18 important
that the operator evaluate and record the condition and performance of the vehicle. We should
conglder the trip ticket as a very important maintenance tool used by the operator to alert his
supervigor to items requiring attention. The bottom portion of the trip ticket 18 kept until all
discrepanries can be checked out further and corrected. In gome cases the vehicle may have to be
acheduled for maintenance tb correct the discrepanotes.

If we, as operatars, expect improvement in the maintenance condition of our vehicle, then we
muet provide first hand information. The best meana possible for this 18 at your fingertips and it
1a called a trip ticket. Let us now discuss the different operation checks and 8~nme of the iteme
to ook for.
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2=3, BEFOHRE-OI'ERATION CHECKS

a, General, The before-operation checks serve the purpose 1, SO CRMANON T
of determining the condition of the vehicle. Something may have prrvereg—
happened to it even there in the motor pool aince it was last WARS, GREAN,
driven. There may be a tendency on your part to let the checks B, O, WATEN
alide, saying to yourself, *'1 just drove the vehicle yesterdey 0ORE, WA
and it waa fine when I teft it,** You should guard against thia ol
teeling and perform the checks as though your life depended Sarery bewces
on them (it very well could), Shown at the right is the biock o
of the trip ticket containing the before-operation checks.
The material below will give detatled examplea to guide you in

making the checka. -

b, Damage, pliferage. Sixteen pointa have been shown in the following figures as general
guidelines for checking your vehicle for pilferage (stolen parts) or damage You may know of
several other {tema which you may want to check.
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i.ights Front and Hear
{11} L.ighta broken, crecked, molsture on
instde lens, tens painted over, bent gut

{1} Canvae torn/holes, snaps, tie~down straps
of afinement, wires loove, (rayed

or line iooge/mianing

{12) Windshieid cracked, discolored, severe acratches cauted by ..isetng
wiper biade, wuathers*ripping torn/missing hinges cracked huits loosel/ missing

(10} Lifting fixtures stuclk/
aent or safety pin

(2) Reflectors painted
missing

over, crecked, incorrect

olor, boite ioosve/misein
{9 inspect lor obatruction ) . * / ¢

in front of radiator

{3) Canvvse rode bent,
chaine and retaining
pine misaing, rivets

minging

{#) Seriaf number taded/
unabie to read, hood
{atches missing/broken

{7) Fael filler gtrainer clean, no holes,
missing gasket on cap, ca? chain
missing, not attached; also support
brackete are tight and tank not derted

{4) Walk around inspection, look for dents, bent
bumpers, corrosion/rusted through areas

(8) Mtrror broken, clouded, bracket not adjustable

(6} Inepect (all wheels) for bent/cracked rims,
foose/ miooing wheel lugs, cut/unevenly worn
tires, lubrication/brake fluid ieaks, valve
¢ fasin
aps m § Fig 2+3, Operation check~-~damage, pilferage
{check poinis i to 12,
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(14) Traller coupling receptacle=Cap
missing or sprung, male prongs don’t
make contact, dirty, outer ring damaged

{13) Bent, eaten away, or plugged
tailpire

v & {18) Pintle~Missing, looss, bent,
nol lubed, can’t be opened, won't .
lock, spring broken, cotter pin broken
or missing greaae fitting broken

(16) inspecting epare tire for inflation,
and inepecting for miseing valve cap
and gecure mounting.

Wig 2-4. Damage, pilferage (check points 13 to 18},

-8
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¢s lLeaks. generals We nro looking for water, lubrlcamt, fucl, and exhaust lenks,

(') Check hoses tor rotting and weather cracking,
Check for loose clampa, leaking water pump or

@)

)

1)

racdiator core, core fins hent/mashed or
covered with leaves or girt (fig 2-5),

Make pure that the drain cock 18 fully closed
and not dripping, Hubber insulators to pro-
teet the radiator agatnat vibration must be in
place under the metal washer (fig 2-6).

Check for valve cover gasket leaking; tight-
ening too much may warp the cover, causing
a bad seal, Give the oll filter a good look
to make sure it is not leaking {flg 2-7)

Fuel linea and fittings should be checked to
make sure that they are not leaking. l.ines
that crous over or which are close to each

other should be checked to make pure that they

are not chafing against one another, Inspect

for miasing/loose clamps that keep lines from

working loose and eracking. The clamps

preatly reduece the amount of vibration {n the
Unes (ﬁ'.’, 2«8 )o

2.1

Fig 2=5. Hoses, clamps, water pump, and
radiatov core,

RAL VAR RS
Fig 2-8, Drain cock,

Fig 2=8, 1oel lines and Eittings.
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{5) A wet or dump appoarance on the backing
plate tndicates brake fluld leakage, Thin
could mean a fauity wheel brake cylinder,
loose bleeder valve or looae/broken brake
line. Usually, if the backing plate is wet,
the odor of brake fluld will be atrong
“‘g 2.9)0

Fig 2-0, Brake fluid leakage,

(8) Exhnust leaks can be fatal, During o before-operation check, listen for nolses that would
indicate a faulty exhaust ‘nanifold, muffler, or tailpipe. One way to check the eystem ie
shown In figure 2-10, There are other indications of exhaust leaks such as an odor or
{rritation of the eyes, If any of the above indications are preaent, have that system checked
by a mechanic or you could end up as shown in figure 2-11,

[ o ok e A le—-

DO YOUKNOWA WA’ I VES, PUT YOUR BOOT TIGHTLY

10 cHEeK FOR EAUST JIEY OVER THE END OF THE TAIL

LEAKG? " A\ PIPE. IF THERE ISA LEAK,
d"YOU WitL HEAR T.

Fig 2-10» Checking for exhaust leaks,
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Fig 2-11, A puffing nolse {8 one indicator of a faulty exhaust system,

(7) ¥ront, rear, and intermediate differentiela {tig 2-12) will be checked, Normally, leaks
occur where the cover is bolted. Leaks are generslly caused by 100se bolte, too much
lubrication being added, the gasket could be defective, or the vent valves are not working
properly. Durlng a before-operation check. see if they are dripping. If the vehicle
has been parked for any length of time, there may be an oil puddle on the pavement or
ground. Thia {8 not a foolproot technique but if 1t 15 fresh lubricant that 18 reason enough
to inapect 1t more carefully.

Fig 2-12, f)lﬂereutial leakage.

) when bending down to check those differentials, give
those shocka, figure 2-13, a quick glance. If they
are dar )/wet, there le a good chance they are
leaking and should be replaced, Defective shock
absorbers will affect the handling eharacterlstics of
the vehicle.

Fig 2-13. Shock absorber
leaks,
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(9) Inspecting for lcakn ean by very misleading; for exnmple, a leak in a fuei line al point A,
flgure 2-14, could be Ienking aned flowing down the line, which at first glance may lead you
to helleve the lower fitting 19 leoking. A good procedure is to make gure first which fitting
needy the tightening, tlzhten it, and then check the reat. Fittings, for the most part, will
probably he hrosn; they will round over very easily if the proper gize wrench is not used,
and hrenk or twiat off If a0 much pressure is exerted. During your before-operation
chrek, 18 your noaes  You will probably amell broke fluid and gne before you determine
where the 1eak 13, Lok ot the situation, and pay particular attention to any discoloration
arouncd the engine unil riliator pa discoloration 18 n good tip that something §o leaking, There
may by times when 1t 1s leed to determine if there i a leak; for example, if the previous
operator was required to wdd ofl and wne sloppy in Jdoing 8o, ofl could run down over the
valve cover, figure 2=15, and poasibly give the appearance thal the valve cover in leaking.
The exeess oll in that srea ahould be wiped dry and rechecked &l the earliest opportunity.
Do ot gt in the bddt of neecpling leaks without checking them out. A elight seepage, for
Instance, around the 1] pan could mean n rock brulse that has penetrated the oll pan or pan
holts coulid be migsing or be extremely loope,

Fig 2«14, ¥Kuel lines loose, Fig 2-15. Oil teaks.

d. Kuecl, ofl, wnter, '[hin purticulor check I8 made to insure that each of the items is at the
safe opernting Tevel, Fuel ghould be ot its full or maximum level (A, fig 2-18). The proper level for
engine ofl woull be exuctly on the full mark, (B, fig 2-18). This ie an {deal condition and should be
met whonever poasibles ITowever, most dipeticks (used to measu#e amouni of engine ofl) will have
at leaat a line indieoting "odid ofl*® and **full.*' For a true reading, the vehicle should be allowed
to sit with the engine off for 2 or 3 minutes, which allows all the ofl to drain from the engine to
the ofl pans ‘volont level should be checked and brought to the proper level (C, fig 2-16).

¥lp =16, Fuel, oll, water levels.
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The vohicle shouln not bie operated §f ofl is at the “add®® mark until it {8 brought to the corvrect level,
The level of the otl should not exceed the **full*’ mark at any time, 1If this gituation occurs, you
must determine the cau- ., Did the previous operator overfill the cranke...ie with ofl? 1s water
{coolant} leaking into the crankcase? If the coolant i8 enteriny the crankcase, the ofl on the dip-
stick will be n milky gray color. If Your inspection indicates this, the vehicle should be scheduled
for repair by shop pernonnel. 1If there i8 no evidence of water, exceas ofl should be drained out so
thot the ofl §s at the corrcct level, The correct watsr level is approximately one inch down from
the top of the filler Reck, A false reading could be obtained if you are not careful. It is difficult
to judge dcpth when looking down the filler hole, and the water level may appeer to be correct when
in fact it i3 low, The coolant level should be checked physically, Providing the engine coolant

ip not hot, the best way to check {9 to insert your finger into the filler neck about one inch to see f
you can touch the coolant. Coolant should be added when the engine is cool. If the engine ia hot
{not empty o1 bolling), the coolant should be added slowly with the engine running,

Note: While you have the hood up, it ie a good time to check a few other thinge. It is a good
iden to check the headlight ffig 2-17), temperature sending unit ffig 2-18), and hom
connectione {fig 2-19), They do become disconnected, so give them a good close
look, If the connector has pulled out {fig 2-17), line the prongs up and just push it in,
Sfuee the connections are encased in rubber which makes them waterproof, it may be
difficult to push them in, If this is the case, apply a litile spit and it should slide
right in, If the situation arises when several connections become disconnected
{tig 2-20), check the numbered metal tags that correspond with numbers on the wires
coming from the body and make sure that the numbers match when connecting the
wiren.

“ N

b

. ."".
ot

Fig 2=17. Headlight connector, Fig 2-18, Temperature gending
unit,

Pl 2-4, Norn conncction, Fig 2-20, Wiring i8 numbered.
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Grommets {fig 2+21) may be pulled out or he miasing, Their specific purpose 18 to
prevent such things as the throttlc cable and wiring from chafing {fig 2-22) ag they
pasa through different arens of the body, Grommeta that have been pulled out can be
reinstnlled; missing grommots should be réplaced,

Fig 2-21, Looae grommet. Fig 2-22, Properly installed grommet.

Give tha belts 8 check; see i they are loose and not freyed, Then grasp the fan to
ace if there i any wobble in the water pump shaft, Also check for bent fan blades,
loose bolts, or missing rivets, Any of these oonditions oould cause the blades to hit

Laetly, check the batteries (fig 2-24) to insure that the cables are tight, clean, and

not freyed, Insure that all vent caps are in place and the battery 18 clesn, Check
holddown clampa to insure that they are dolng their job, At times a terminal clamp
may be installed incorrectly, in that it does Not allow a vent cap to be unscrewed

{the bolt or clemp fa turna; 80 that it 1a tight againet the cap), If you tind thie condition,
take the time to loosen and readjust the clamp, Be sure you check that cell, because

R NS

k I ‘* v il
Fig 2-24, Holddowns, clampe, and cables tight.

et

J1




e, Engine warmup, Thia check gives the engine a chance to reach operating temperature
before a lot of strees ig put on the engine, Warmup ie not done by revving the engine needlegsly;
a faut idle is eufficient, l.isten for odd noises such as a knock, ping, metal rubbing, and other
irregular noleee that would tip You off that something is not right. During this time you can
make sure that the foot accelerator 18 reaponding correctly; also try the hand throttle, emergency
hrake, and make gure that the fording velve handle {8 in the proper position. If the fording valve
handle ig left in the fording position, it ollowa presdure to build up which could cauge the geale
to lcak, Make sure that the vehicle {8 NOT engaged in four-wheel drive if you are going to
operate on o hard surfaced road. In the cab area itgell, check for missing bolts, check the condition
of the dust boots on shifting levers {fig 2-25), and check for missing knobs (Hg 2-26),

B Toanseiiiea sl lover G Fhruthe o

N
—Cluteh pedal X—DBraks pedal
Fig 2-25, Inapecting the cab area. Fig 2-26. Miseing knobs,

f. Instrumenta. The instrument check 1 performed while the engine s warming up,
During the warmup pertod you should monitor all the gages on the panel. When you start the
engine for the warmup period, you should automatically {nsure that there ig ofl pressure.
If the ofl preesure gage does not reflect pressure. immediately atop the engine and determine
the problem, Ae mentioned before, if you are not famillar with the particular vehicle you are
operating, the fuel level should be vieually checked by actually looking into the tank. Then when
you check the fuel gage, you can determine if the gage i8 accurate. The batterysgenerator
{ndicator needle should normally be somewhere in the firet HALF of the green section. The
notes shown in figure 2+27 give you a hint a8 to what you should look for when the battery is
at rest (A, fig 2-27), when the battery i8 charfing or under @ starter load (B, fig 2-27), and
when the engine hag been running at maximum charging apeed (C, fig 2+27), The critical indica-
tions for both a three and four color panal battery-generator indicator are shown in figure 2-28,
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Fig 2-27, Battery-generator indicator operation,
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Fig 2-28. DBattery-generator indicator.

After the engine haa had gufficjent tiie to warm up, the temperature gage will normally
reglater approximately 170° F to 200° F, (Thia will be alightly higher if the vehicle ia dieael. )
Be alert for un excesaively low temperature reading a3 well an for a high temperature reading.
Both extremea may mean 0 defect in the cooling system. Gages are deaigned to alert you of
poasible defects, apnd they should be constantly monitored. For example, if the oil level i
correct but the ofl doea not reflect preasure, do not take for granted that the goage ia broken.
it could be broken or it may have become diaconnected. On the other hand, the oll pump may
be defective or a clogged or broken ofl line could be the cause. Do not tagke 8 chance, Have
the particular gage that indicetes a malfunctton checked out,

1t is not uncommon for the screws that hold the instrument cluster to work loose (fig 2-29)
There are two apecial typea which heve a locking device on the back., If a acrew appears looae,
just push §t in the hole and turn it with 8 acrewdriver about a quarter of a turn, It i3 elso posaible
that moisture could enter a gage if the lens ia cracked or the seel i8 disturbed, so give the gage a
good visual inapection. The instrument Panel is equipped with lights (fig 2-29) for Yighting up the
instruments. The left and right panel lights Nluminate the gages so that they can be monitored.
The gage housings have stits through which the light pasaea to reflect on the face of the gages.
Because a portion of the lens cover 18 red, the light reflected to the gagen io & soft red, resuiting
in o light that 18 difficult to detect from outside the vehicle. The light tn the center (fig 2-20)
ie the high beam indicator. The very small area directly in the center (sce insert) ie the only
portion that will let light through.

Fig 2-29, Inatrument panel, Fig 2-30, High beam indiceator light.

Becouse of 'negligence when spot painting. the lens opening is often painted over, restricting
the Hght which will make it difficult to see. If the lens or bulb should be miseing, @ replacement
can be ennlly gcrewed In (fig 2-30), Check the dimmer switch {fig 2-31) and at the same time
make aure that the high beam indicator reflecta that the lighta are on high beam. When checking
the light awitch {fig 2-32), you will aes three levera, The bottom right 1ever ia o 1ock which must
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b pushied up to unlock g0 thot the top and bottom left lever, .3+ be moved. The straight up
position for the top lever 18 OFF und no light will works Moving it one click to the righl allows
the stop light only to function; two clicks down mecans that it 14 in gervice drive which tneludes
stop, toil and headlghts. If the lever {a moved to the left, the first click will light the blackout
marker (BO markur) { A ancd C, fig 2+33) both front and reor; two clicks to the left turp on both
the 3O marker and BO drive (A, 13, C, fig 2-33), n8 well as the blackout atop Hght (C, fig 2-33),

Fig 231, Headlight dimmer switch,

KEY:

1, Upper lever in blac kout ‘drive position 7. lLower righi lever in locked position

2, Upper lever in blackout marker position 8, Lower left lever in park position

3, Upper lever in off position 9, Lower left lever .n off position

4, Upper iever in stoplighi position 10. Lower left lever in dim panel light position
5, lower right fever in uniocked position 11. Lower left {ever in brighi panel Hght position

. Fig 2-32, Light awitch,

Thesy lights do not emit a lot of 11ght ond if you are performing a before-operation check in
daylight, it will probably be necessary to shield the Hghts with your hand to make sure that they
are working, Using the buddy system when checking out the lights is the eastest method,

ST w ) SERVICF
, S 5 TOPLIGHT
WNG UBHT TR TAILLIGHY

A, Front bluckout marker B, Blackout drive C. Blackout stop lighi
and marker

kg 2-33, ttlaekout lighta and markers,




£ Sufety devices, (heek the steering wheel (fig 2-34) for cracks and excessive play, Test
your horn, Try the windshield wipers; iook at the wipers to moke sure thet the wiper blades are
attached, If a blade {3 missing, get a replacement=+do not sllow the wiper arm without a blade
to go back and forth on the glass hecause it will causa scratches which will abatruct your vigion,
Make sure thot the emergency brake (tig 2=35) {8 operating, and that it wili hold the vehicle, Most
emergency brakes are mechanicals in other words, they use rods/linkage, not hydraulic pressure.
If the vehicle {s equipped with directionnl signols, check to insure proper operation, Do not forget
to check the indicator on the control {fig 2-38), which alerts you that the directional llghts are on.

STEERMNG WHEEL —
tent, crachad, mount
ing leose, pachnVe

’

ig 2«34, Steering wheel, Fig 2-35, Emergency brake Fig 238, Directionsl aignel
handle. indicator,

{f your vehicle 13 equipped with a tallgate {fig 2-37), inspect the tailgate chains to make
sure the hook on the end of the chain {8 not broken and that the hook will go through both slots.
the one on the tail gate and the one attached to the body, Vehicles equipped with aafety straps
{sent belts) either for the front {tig 2-38) or rear {fig 2-38) should be ingpected to make sure
that the hooks on both ends are serviceable, that the eyelets that fasten it to the body are secure,
and that the belts are adjusted to permit easy hookup. You Will find that {f the belts are #asy to
hook up {adjusted properly), passengers, especially in cargo areas. will fasten them, To encour-
age the use of seat belts, it i8 a must that they be kept free of dirt and grease,

Fig 2-37, Tallgate safety Fig 2438, Seat belts.

Fig 2-39, Seat belts {rear)

2-17

96



h, 7Tools and cquipment, Viausl inspection of the tonla and squipment 18 neceasary for account-
ability, Some units may require you to oarry just a jeck and lug wrench, Other ltems are kept
so that they may be lesued as nesded, Regardless of what you are required to have, it must be
serviceable and ready to perform ite job when needed, Check to ;make aure that the lug wrench doee
fit the lug® and that the jack will operate,

i, Summa The key to & good before-operation check 48 to allow yourself enough time to do
it, 1t s not difﬂeult 0 determine whot type of check will be performed {f we arrive at the motor
pool only 5 minutea before the run is due out, A poor, hurried check will b dono and this ta a real
injustice to the vehicle and to your supervicors who have entrusted you with the care, operation,
and maintenance of 8 vehicle,

2-4, DURING-OPERATION CHECKS
a, General, The check le conducted continuously, In all stops,

turns, and ohanging of the gears the operator ahoutd really conalder 2 GUNIG ORINON o)
it a test and note any unusual or unsatiefactory performance, At L0
the right is the During=Operation block of the trip ticket-~examples o =

are given bslow, An alert driver monitors his instrument panel, e

looks, and Listens (fig 2-40) for any noises that may indicate )

engine, wheel, or power train trouble, Malfunctiona ¢an also be UG CRIATON

detected by the particular odors {fig 2-40) that they produce, Ol NOES

Electrical odors are distinct and ape readily distinguishable,

Overhsating of the engine 18 also eapily distingulshable becauss

of the amell, the same as brake fluld, There 18 aleo a fourth

area to considar, and that 16 feeling, Does the steering fesl loose, — =
does It seem to pull right or left, or are you receiving exceesive

vibration? Under certain conditions does it feel as {f there 18 a 1088

of power, even if you are not heavily loaded or the terrain 18 such that

a lose of power i8 not due to abnormal conditions? Let’s now take a

look at the speoifio checks conducted for the during-operation oheck,

/R

(Rl ARy

Fi; 2440, During-operation check--look, listen, and smell,

b, Instrument brakes, This check i8 for vehicles that are equipped with air brakes and the
necessary controls, The vehicles discuased in the text are not ao equipped, For thia reason thise

check wili not be dlecussed,

¢, Brakes, During operstion, brakes should feel firm and have sufficient free travel, Free
travel e shown in figure 2-41 {8 the diatance from where you start to deprees the pedal to the
point at which you firet feel resistance (resistance being the point at which brakes are actually
start'ng to astop the vehicle), Free travel ls a must, Too much free travel will cause 8 joss of
braking power, Too little free travel will cause the brakee to drag, When the brakes are applied,
all wheels should stop together and not make the vehicle pull to the right or left, The brake pedal
should return back to ita normal position afler your foot comes off it, Thias i8 caueed by the brake
return spring, Specific free travel adjuatment can be found in the applicable TM for your particular
vehicls, This adjuatment le not performed by the operator, but early detection is the eperstor’s
responsibillty, Brskes should also have the correct amount of brake pedal reserve (fig 4-42},
Thie I8 the distance from the floor board to the pedal when the brakes are on, Incorrect pedal
reserve may be caused by improper brake adjustment, worn brake 1inings, or loss of brake fluid,

2«14




CHECK THE TM FoR THE
AMOUNT OF FREE TRAVEL,

Fig 2-41, Brake free travel,
BN | resronm BRAKE PEDALT:
76 % RES ;.

Fig 2-42, Brake pedal reserve,

d, Clutch. The clutch pedal, used to engage and disengage the tranamission properly, must
f.90 have free travel as shown in figure 2-43, Proper adjustment inaures that when the pedal s
 ..essed, the transmiasion can be engeged without the grinding of gears. The clutch pedal alao
2., 3 coturn spring that will return the pedal to ita normal position when your foot 18 removed,

The cluteh musdt
have free travel,

Fig 2243, Clutch frec travel,
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e, Steering, Check for free play (iooseness) in the steering wheel, When the steering wheel
{a turned, the wheels shouid react., if you have to turn the steering wheel excessively before the
wheels reect, it should be checked. This eituetion ceuses the operator to turn the steering wheel
back and forth conatantly to keep the vehinle from wandering off the roed,

f, Engine operation, 'This check will uncover symptoms of poor performance, During this
check your speed will vary, and the vehicle is normally under load, Does the vehicle eccelerate
properly? Does the engine gound as if ali eylinders are firitg or is it sluggish? Does it sound
rough? Does it backfire? When the vehicle is stopped, does the engine idle too fast? Thia could
also meke it difficult to ahift geara.

g Unysya] nolses. This during-operetion Check ia just as important as the reat. 1t 1a not e
catchell-type check, but one that will help you evold more serious trouble, Any unusual nolse
ghould be congidered ea a warning to you, and ita origin should be pinpointed. A nolee which
sounds llke metal 18 touching metal when the brakes are applied could indicate that the brake linings
ere worn and metal is touching the breke drum. A spring or brake shoe connector could have worked
loose and be rubbing. A grinding type nolse just when the vehicle 1a moving could indicete a
defective wheel bearing., A whining nolae could indicate that lubricant in the transmisai~n or
differential is low or dry. A elapping sound could indicete that e fan belt has started to aeparate
end is hitting en it goes eround. If an unusual notse is heerd, it may be difficuit to pinpoint it,

One of the easlest ways to lncate the nolae 1a to uee the buddy aystem. Heve somebody g¢and on

the 8ide from which you think the sound i coming and move the vehicle slowly to determine the
locetion of the nolse, IX) NOT ellow someone to hang on to the vehicle while it {s moving, Common
senge must be exerciased. If the unusual noise sounds as if it mey be coming from the engine and
the ofl pressure {8 low or nonexistent, the vehicie must be shut down to decreese th.e pogsibility of
internel damage to the engine. The problem must be pinpointed and then determination can be made
a8 to whether the vehicle can be operated without causing demege.

2-5, AFTER-OPERATION CHECKS
e GGM% The after~operation check (see block et right)

ie the baeic service for vehicles, It insures that the premeree
vehicle has been serviced and is ready to go sgain, If the 3 AFTER CRAANON . ”E
operator has not listed any discrepancies that would deadline LONTS MO WNICKRS

the vehicle, it ia conaidered ready and opevational, To your AR Dences

aupervisor (who must always know what equipment is ready "":“

00 thet he can achedule the daily commitments), this is ey e —

importent information. We should not conslder a thorough ey

before-operation check & reason to pencil in the after- “ATIENY (TR,

operation check., iteme can and do become defective between s

the time of the bofore-operetion cbeck and the after-operation STHES BANAGH OADE)

check. Do not assume everything 1s all right, Thoroughly (L (A8 Maters

perform all operation checks,

b, Lighte and reflectors. All lighte should function properly. Inspect for eracked Jenges and
obatructions that would block the light. Proper edjustment of the heedlights {8 also a must., 1f they

are adjusted too low, you will not be able to see fer enough in front of the vehicle, 1f they ere adjusted
too high. it will be a safety hezerd for other drivers. inepect for loose-or misaing screws on
light reteining rings. Check reflectors for misgsing or loose bolte. Make sure that the reflactors

are not painted over beceuse this will vold out the sefety factor of visually elerting drivers to your
vehicle.

c. Safety devices, The safety equipment listad below must be checked to ingure that it 18
functioning properly: ‘

¢ Horn - Must be eudible,

¢ Wipers - Blades and armas intect and operating, The rubber port on of the blade
should be free of nicke end gouges.

Seat belts = Should be fastened or folded. Thie will help keep them clean end
the hooks from being damaged.
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d. Emergency brakeg, FEither the foot or hand brake gshould be able to hold the vehicle from
rolling and the foot brake should have free travel and be hard and firm,

e. Alrtanks, This item 18 not found on light vehicles.

f. Fuel, oll, and water, These items should bo brought up to the correct level, The amount
of the fuel and oil must be recorded in the space provided in the upper right hand corner of the

trip ticket.

8. Asteriaked {tena, The five items listed on the bottom of the trip tioket (tig 2-1) which ara
marked with an asterisk {*) are conaidered part of the weekly check, Tha five items are drive
belte, batiery level, antifreeze, tires, and oleaning, Checking these items weekly 18 not to be
conaidered 88 @ hard and fast rule, Drive belta ghould be checked daily for proper tenaion and
frayed areas, Thie i easily accomplished at the same time that you check the oll, It {8 true that
a batiery does not use much water, and the water would remain at the proper level until a weekly
{s due, but can we be sure that {t was properly filled on the laat weekly? There's a poasibflity
that it wae neglected and the battery is bone dry, It only takes & minute to chec™. One antifreeze
reading weekly nhould be sufficient if we have not added water or had some type of oooling system
problem. As far as cleaning once a week, you do a more thorough job on the weekly cleaning,
but most unite requirc you to clean the vehicle as part of the daily after-operation check.

1AM GLAD | CHECKED
THIS OIL BEFO

TARTED. v tow]

Fig 2-44, Ol check,
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WHODUNIT ?

Fig 2-45, Properly conducted operation checks insure longer vehicle life,
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h, Summary, We have provided you with some solid guidelines to tollow for before-, during-,
and after-operation checks, It may seem that some of these checke are long and detafled, [ think
that you will find that after you have sarefully gone through them on your vehicle several times,
you will be able to do them quickly and efficiently, They should never be dieregarded.’ You
have been or will be entrueted with a vehicle costing a lot of money. This vehicle can be made
to last almost indefinltely and kept in the gafest posaible condition it proper daily care is given
to it, These thinge are Important becaus. the lives of the personnel you may be required to
transport are pricelees,

Section II. WEEKLY MAINTENANCE
2-8, INSPECTION GUIDFLINES

The weekly maintenance check requires more time than do the daily checke simply because
it is more thorough nnd yow will be performing more corrective maintenance.

The firat step in preparing to perform your weekly is to ailow gufficient time to perform
your check, Next pick a good location to perform your taske, Pointa to consider are location of
the tool/parts room and the movement of traffic which could require you to move the vehicle,

For example, if you were removing the batteries and ghose the wash rack to perform this task,
the washing facility would be minus a space for other drivers to perfort. their cleaning., Being
rvelatively close to the tool/parts room will eave you many trips back and forth for different toole.

Traffic movement fe important, especially if you have to work with winch cables, If you do
not plan ahcad and you block the normal traffic area, it just means the cable will have to be lowered,
This may require recleaning the cable. Interruptione like this will require you to take more time,

Prior to covering the first check, let's discuse some of the general procedures for the
weekly gervice and inapection. The general procedures 1isted below apply to all preventive
maintenance gervicee and inepection and are as {important as epecific procedures. Items ehould
be inspected to determine if they are in good condition, correctly assembled or stowed, secured,
not worn excessively, not leaking (previously discuesed), adequately lubricated {(previously digcussed),
and properly adjueted, Theee checks will apply to moet {teme during the preventive maintenance
procedures, iacluding attached fteme guch 88 canvas and hows,

¢ Inepecting for good condition will normally be an external visual inapection to determine
damage and/or eerviceability which may ceuse an unsafe condition, This could mean:
checking to see that the item is not bent or twisted, not chafed or burhed, fot broken or
eracked, not bare or {reyed, "ot dented or coilapsed, and not tors or cut or deteriorated.

¢ Inepecting for correctly assembled or etowed {teme 18 uauaily a visual check to see if the
item 18 in the normal position on the vehicle and that all parts are properly secured,

¢ Inspection to determine if an item .e eecure 18 usually a visual examination or a check by
hand, wrench. or appropriate tool to determine if the item 18 lo0se. This inapoction
includee brackets, locknute, coiter Ping, locking wiree, clamps and connecting tubes, and
hoeesa and etraps.

¢ Excesnively worn i5 a8 term which meane thet an item i8 worn beyond gerviceable limita
to a point which could result in a fallure if the item ie not replaced before the next scheduled
eervice. Parte such ae linkage, cables, and wiper blades should be checked for excessive
water. Thie would also include faded or worn tactical markinge and data and caution plates,

* What dove the word tighten mean? Since the word Yighten means different thinge to different
people. and becauee the humen element 18 involved, let's discuse it. We have operators that
arc tall or short, fet or skinny, etrong or weaks We also have all kinds of wrenches, So
we end up with bolts falling out because they are too looge and others that snap off from being
too tithts Thie would indicate we have many etatidarde of tightnese or that there are differences
in opecation end toole. As a guide, let'e uee tigure 2448 and a 1ittls common sense.
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Fig 2-46. Guide for standerd of tightnege

¢ It the torm adjust or check for r adjustment {s used, it {s understood thet the
appropriste TM will be usad to ﬁ %ﬁa correct specifications and the actual edjustment,

If repairs or replacement are raquired, they will be dona by eppropriate personnal. This
type of check includes lubricents, coolant, and fual levels,’

¢ If the word claan {8 used, it should be underatood that dirt, lubricants, excess gear, and
trash will be removed uaing appropriate cleaning tools end compounds. The operator s
to ba protected, if neceasary, by the uss of appropriate safety aquipment,

2-7, ENGINE COMPARTMENT

8. General, Many itema loceted in the angine compartment will be diacussed leter in graater
detefl In the specific systems, but a glance at an angine compartment will often tell you the
genarel condition of the engine. 1s the engine dirty? Are screws, nuts, or bolts missing? Are
eny parts miseing? Do you observe eny parts vibrating excessively when the angina is running?

b, Ofil and water checka. Check for proper oil level, remembaring that too much oil can slso
cause harm, 'The oll on the stick should ba visually checked to insure that water or fual has not
entered the crankcess, which would indicate engine problama. Check coolant for proper lavel.

If required, test coolant for {reezing point,

c. Mester cylindar check, When you are checking the mzster cylinder for correct fiuld level,
you must first wipe away all dirt so that when the plug is removed, dirt will not fall into the master
cylinder. If the masta: cylinder has a vent line sttached, then the vent line fitting has to be
loosanad and ramoved st the connection going into the mester plug before the plug cen be loosened.
If the vent tube 8 not loosened first, it will be crimped or broken whan the plug is removed. To
check the master cylinder, insert your finger to e depth of about the fingernail (do not just use
& visual inspection). Add fiuld es requirad, replace master clyinder cep, and be sure to reconnect
the vent line,

d, Cable and connactor checks, Check throttle, fording, and choke cables to make sure that
the ceble stop (fig 2-477 18 sacurs and that the controls are in proper adjustment and working order.
Chack sending units to insure thet they are connected (fig 2-48). Chack return springa to insure
they are connected (fig 2-48),
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Fig 2-49, Return springs.

e, Motor mount check, Motor mount bolts (fig 2-50) should be checked to make sure they
are secure, Also check motor mounts for cracks, They can break and cause the engine to shift,

Fig 2-50, Motor mount bolt,

f, Lesks,
(1) Exhaust leaks can occur hetween the exhaust manifold and the exhaust pipes (2 and 3, fig 2-51)
and the area where the exhaust mantfold gasket (1, fig 2-561) 18 located, The engine must be

ruaning to check this but do not ‘ouch these areas, They get extremely hot, Leaks here
should be noted and corrected by shop personnet,
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Fig 2-51. Manifold exhaust leak.

{2} Valve covers {tig 2-52) are & posalble source of leaks. The gasket may be the cause or
the valve cover bolta could be loose. These bolta are designed tu be seated. Over-
tightening deforms the cover gnd it will not seat properly. If bolts are seated and lesk~
age still occurs. note discrepancy for supervisory peraonnal to take action.

Fig 2-52. Valve cover and gasket.

g Alr filters. Alr filters are normally either wet or dry. The wet type is the one that
uses oll to trap the dirt and dust.

() glre_t#%mg 2-53). This type of air cleaner has two purts. The top portion filters the
alr for the engine, and the bottom portion is the oll regervoir which collects the dirt. 1If
the element is dirty. it should be cleaned using appropriate solvent and then shaken out
and left out to alr dry, Empty the ol in the bottom portion into an sppropriste waste
ofl container; clean the bottom portion, and reflll with clean oil. There is an ofl 1evel
line on the inslde of the bottom portioh. A higher ofl level than what 18 indicated could
result In the excess entering the carburetor.
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Fig 2-53. Wet alr filter with element and ofl reservoir,

(2) Dry type, An atr filter with a dry element (fig 2-24) can also be cleaned. Remove the

alr cleaner from the vehicle, take the filter out of the shell. and wipe the inside of the
ahelt clean, Check the geal to insuce that it prevents air from entering without being
fittered. Using air pressure {tig 2-55), do not exceed 100 psi and direct air from the
inside out. If air preasure cannot be used. the fitter may be washed {n a nonsudsing
detorgent and water (temperature of the water ghould not be hotter than 1209, Rinsse
the filter in clear water and sttow to dry. Do not replace the fitter untif it has dried
off. Do ot use gasoline or solvents to ctean the dry type air filter,

Fig 2-54. Dry type air fitter. Fig 2-65. Direct ait pressure from the jnside.
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Some vehicles {(gams goat & M-715} have 8 rubber type valve called the vacuator valve
{fig 2-58). the purpose of which ia to extend the operating life of the cleaner. This valve
remaina closed (it {8 made of soft rubber) yntf} engine apeed {or vacuum) {g reduced or
until sufficient weight of dirt/moisture forces the valve open. allowing the bufldup of dirt
to unload.

Fig 2-56. Air cleaner base and vacuator valye.

h, Drive belts. Drive belts must be fnspected for excessive wear, proper tension, and aline-
ment. An operator can normalty visually fnapect and test the tenalon as ghown infigure 2452
and determine if any belts are going to interfere with the operation of the vehicle, This check
is an operational check, hot a measured mechanical adjustment. Some vehicles are equipped
with more than one belt. When replacing belts. you should replace them in sets. This procedure
prevents the new belt from carrying all the toad (tig 2-58).

FAN OR WATER PUMP NOT
WORKING becans of worn belt

oo Adjust to yropey tenston.

Fig 2-57. Chock for proper tension. Fig 2-53. Belts should be replaced in gets.

As an operator you are required to replace drive belts. In order to determine the preper adjustment,
refer to the applicable TM for that vehicle. Tensfon adjustment ie referred to as deflection, De-
flection {8 the distance that the belt will drop away from a stratghtedge that is placed acrose the
pulleys as shown in figure 2-50. Figure 2-50 shows the deflection for the gama goat and states

that you should have a ¢ /8~inch defiection for a new set of belts and 8 | /4~inch deflection for a

used set of belts. This means that ths belte will be efther ¢ /8-inch or-t /4-inch beiow the lne made
by the straightedge. Figure 2-60 ahows L /2-inch duflection for the M-~15t and indicates that the
proper deflection for the belts 18 1 /2-inch below the lne formed by the etraightedge resting on the
pulleys. Too much tension causes undue stress to be put on the pulley bearings and on the bsits
themsetlves.
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DRIVE BELTS 12}

Fig 2-59. Drive helt defectlon for the Fig 2-60. Measuring drive belt tenston
M-5681 and M-792, for the M-151,

2=8, COOLING SYSTEM

a, Hoses and clamps., While you are working on the engine compartment, give that cooling
system a good inspe#on. Start with the hoses and clamps, I a hose looks like any of thoge in

tigure 2-61, it’s time to change or adjust the hoses or clamps.

CLANPS CUTTING v
TNTO HOSE OR .

T00 NEAR THE £
EDGE OR REDING AN

THE RIOGE:

HOISTURE OR LITTLE
SEADS OF WATER

ALONG HATR-LINE
CRACKS OR ARODUND
CONKECTIONS

SHOULD BE
SHUG-NOT
OVERTIGHT.
READY 10
! A MUSHY-SOFT
A HARD AND HOSE :
STIFF HOSE:

BITS NF ROTTEN

DRIEQ OUT HOSE HOSE WILL CLOG

HAY SNAP OPEN SYSTEM.
OR SPLIT.
CRACKS ON PUFFED OUT ENDS:

OUTSIDE COVER:

LINNING 1S SHOT. LINNING TS SHOT,

WITH ENGINE SHOULO BE
PUH!I!NG: THISTS: LIKE THIS
HUSE WRINKLES -
OR FOLDS

THWARD :

Fig 2-81. Defective or improperly installed hoses.
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b, Obatructions blocking afr flow to radfator, The radfator front (fig 2-82) should be visually
inspected for leaves, mud, and insects, or bemt cooling tins, These obstructions wif! reduce the

cooling efficiency. 1f dirt {3 imbedded, first make sure the engine 18 cool, then use low water
Preasure to soften the mud. When the mud 18 soft, it can be removed more eanfly. 1t may require
the use of air pressure to blow the dirt out, No matter whether alr or water or a combination of
bath 18 used, they should be directed from the engine side toward the front bumper,

Fig 2-62, Che-k radiator for obstructions,

¢, Coolant surge tapk {fig 2-63)% The surge tank hot all vehicles are equipped with one)
mounting brackets should be checked for tightneas and cracked or broken supports. The radistor
cap aeal phould be clean. The radfiator c. should be checked to insure that both {ocking positions
are functioning, The tirat locking poaition 18 voughly a quarter of a turn, When the cap 18 turned
to thia first position, the system i8 not afrtight nor can it become pressurized here. This position
in used to prevent the cap from fiying off when it {8 necessary to pelieve pressure from the system.
The second ponftion, roughly half & turn past the first position, senl® the cap down in the ffller
neck 80 that the syatem 18 pressurized,

The overflow tube (fig 2-62), which may be a hose or tub.. ,, should be checked to fnsure
that it ha® not deteriorated or been crimped, and that solder joints are tight, A crimp in this
hose or tubing will prevent the diacharge of coolant i» the event the surge tank buflds up excens
pressure, Radfator caps are equipped with a light chain which must be connected to the cap
and eyelet in the surge tank.

low oioe

Fls 2-63, aw tank and mmﬂ' p’-"o

d, _Radiator subborts. Shroud bolte (tig 2-84) should be checked for tightness, The shroud
18 used to channel the afr around the engine, A 1oose shroud could wear through the radiator or
the fan may hit it and cauee gerious damage. Braces or struts that hold e radistor must ne
checked for tightness (figs 2-64 and 2~66), Some are rubber mounted and act as insuistors to
absorb the vibration (fig 2-66). Do not tighten them 8o much that they will be unable to absorb
any vibration.
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Fig 3-64, Shroud end radistor brace bolts,

Fig 23-65, Radiator otrut/brace

Fig 2-68. Rubber insulator used in the same manner as a radlator brace.

Normally, radiators have efther rubber or spring tnsulaiora (fig 2-67} in the bottom to help
take up vibration. Bolts that are so equipped must not be tightened to the extent that the rubber
or spring {s totally compressed, since this would tend to make the radistor rigid and very
suscoptlble to leaks caueed by vibration and movement of the vehicle body.

Fig 2-067. Radiator insulat .s,
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e. Fan, Check fan for tightnesa by grasping the fan blades (CAUTION, make sure no one
could aceidentally hit the ata ier) and with alight pressure from front to rear, check for looseneas
of the shaft (fig 2-68) in the water pump, If you find loose: eas in the shaft, it may indicate a
problem in the weter pump and you should indicete e problem in the water pump and note it in the
weekly for supervisory action, ,

*alis may oceur
B re Where water

y o — ~, gumg bolta to.
) AN
~ ~ [,h
hi m gl |
/ ) Leaks may occur

o 4 f,/ due to worn

Y, N ppcki ﬁa

Fig 2=-68, Uae the fan blad?s' to oheok water pump shaft,

f. Water pump, The water pump {fig 2-68) oould be a gource of leaks, ).eaks oan occur in
the areas where the water pump joine the engine and whare the shaft extends through the pump,

Fig 2-69, Water pump with fan removed.

g Radiator leaks. The radiator should be inspected for broken or losse solder jointa
locatrd on both sldes of the radiator (1 and 2, fig 2-70), Although the core can spring a
leak anywhere, leaks are more apt to appear where the upper and {ower tenks are connected
to the radiator core. Also leaks are likely where the tnlet and outlet (fig 2-71) fittinge are
joined to the tank, Small leaks are difficult to see beCause the ooolant evaporates quickly,
but if you find discoloration and oorrosion, this will indicate there is 8 leak,
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Fig 2-70, Location of common rediator Fig 2-71. Locstion of common radiator
leaks (front view), *  leaks {rear view),

2-9, BODY AND CAB

a. Cleaning and aqlpiuﬂn_ﬁ Cleaning and apot painting gre more extensive when performed
for the weekly preventive maintenance check than for the deily check, Cleaning ia not limited to
just weshing the vehicle down, Dirt and trash should be removed and excess f0rms or forms

that are aoiled or unresdable should be removed, The gathering places for these {tema are the
glove box {fig 2-72), oab storage compariments (fig 2-73) under eeats, bhehind seats, and oargo
bed {fig 2«74), When these apess are glean of dirt, give them a really hard look to ses if rust/
ocorrogion has started,

Fig 2-72. CGlove box. Fig 2-73. Storage compariment, Fig 2-74, Cargo ares,
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The engine (fig 2+75) and the hottom of the vehicle (undercarriage) may require cleaning to remove
dirt and grease, Steam cleaning may he »vailable, but do not direct steam or water into alr filters
or ofl caps. Do not direct ateam and hold it in one specifie area too long either, gince extreme

heat iadgenerated which tends to remove lubrication frem ftems auch as apring shackies and tie
rad ends,

Fig 2-75, Engines may need cleaning.

When cleaning vehicles, water should not be directed throughout the cab area. Due to the
construction of the cab, certain areas retain water, especially in the corneras. This water will
remain for quite some time and will cause corrosion to begin, The canvas on the seats will
also be more susceptible to mildew §f water {8 sprayed all around, Never use gasoline {fig 2-78)
for cleaning purposes, The danger {8 great and it does not do as good a job as authorized and
safe cleaning solvents or detergents, Use caution when cleaning engines. Allow the sngine to
cool down, If cold water 18 directed at a hot engine {especially the manifold {fig 2-77)), cracking
or warpage of the parts may oceur,

¥ig 2-76. Never clean with gasoline,
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Fig 2-77. Allow engine to cool before cleaning.

Spot painting 18 performed after he vehicle has had & good cleaning and is free of mofsture,

Moke sure that the areas that need apot painting are dry, This can be done by wiping the area
dry, using alr pressure for liffioult corners, or by letting the area eir dry, Small gyeas of the
floorboards {fig 2-78) and cargo bed areas Will require spot patnting from time to time. These
types of areas are not hard to prepare. They are flat and feirly eagy to get at, Corrosion may
be present put it 18 normally very light. Arveas such as those shown in figureas 2-76, 2-80, and
2-81 are the ones normally neglected. They are harder to clean and prepare but, bacause they
are the most neglected, they are really the ones that you need to take care of, Spot painting 18

performed to arrest the spreading of corrosion, To prepave the surface, use appropriate tools/
materials such as sand paper or wire brush.

Fig 278, Floorboard areas. Fig 2-79. Spot painting neglected areas,
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Fig 2-80, Difficult to remove corrosion, Fig 2-81. Difficult to prepare properly.

The most important part of spot painting {e that all corrosion must first be removed, 1t
rust is painted over, it will still continue to rot away. If the area 18 located where the moisture
settles, it should be primed with a 1ead base/rust inhibitor type primer. The primer must be
allowed to dry and then you may apply appropriate paint for the {tem, When applying primer
and finish paint (eapecially in corners and channels), do not put it on too thickly, Two or

three light coate will stand up longer than putting it on like syrup, Allow time for drying between
coata.

b, Dents, When inapecting for dents (regardless of whether you start from the front, rear
or side), make aure you do inspect all around, Be alert to the following items which are very
likely to be dented;

¢ Front and rear bumpera,

» Brush guards fox radiator, lights, and the radiator,
¢ Fenders,
L ] Hood.
¢ Fuel tankg,
¢ Sides ¢f cargo bed or personne]l carrier,
¢ Cargo bed (bent from loading with crane or forklift),
] Ta‘lsatel
When inspecting, you should consider denis as being gougea/deep acratches that are below
the normal eurface of the metal, Statements such as denta thruughout should not he made, since
this may mean a 10t of dente. Exact locations should be noted, for example, *‘right side, front
fender divectly over tive,*’ You should give the supervisor good sound information 8o he can
check it and plan accordingly.
c. Canvas and bows, Canvas can be eastly neglected but, {f you would, think of it in this
manner: it helpe keep both driver and passengors dry and warm; it protecta the cargo from
the elements; and 1t also helps cut down your maintenance, The cab, wooden troop eeate, and
cargo sides will requiro lens maintenance if protected from expoeure to the weather, Dry the
canvas when inspecting, You should visually inapect for the flems lMeted below:

o All bows (tig 2-82) should be even acroas the top, This adde to appearance and
gives equal support to the canvas,

2-36

11

<




Fig 2-82, Bows should be the same height to support the canvas,

* If there 18 hardware preesing against the canvas as shown in figure 2-68, rips and
holes will develop.

Fig 2-83, Inspect for hardware pushing againet canvas,

¢ Tying of canvas can be done in many ways, The method {ltustrated {n figure 2-64
enables the canvas to be tightened so ‘hat it will not flop and prevents the tledowns
from coming untied,

¥ig 2-84, Lashing canvas,
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Fyelsts {grommets) are metal eupporte {fig 2-85) that look 1ike washere. They are
ineerted in ¢anvas inustrengthen it where tiedowns are installed, If the tledown is
inserted in the canvee witfiout any eyelet, the canvas will tear when the tiedown is
tightened,

Fig 2-85, Grormmeta will prevent the canvas from tearing.

Bows and troop seata (wooden) {fig 2-86) must be checked for weather cracks,
mist ing/1008e bolte or eeat pins that hinge the eeat to the aide, If sest pine are
miseing and pPersonnel are being carried, seats could break because of the unequal
gupport, Troop seat legs must be checked for miesing bolts and free movement,
Oitherwise whoen the eeats are ralsed to load cargo, the leg will not lie againat the
eide,

Boltg,. .

Fig 2-88, Troop seate require maintenance,

Cab tarpe are held in by a channel {fig 2-87) located on the top section of the wind~
ehield frame, This area should be checked to inaure that the canvae 18 locked in
the channel, Algo check all fastenere {fig 2-88) to insure that they are serviceable,
If brace rods are used, they should be straight and you should make sure that
retainers (ootter pine/safety pine) are installed, Some vehicles aleo use straps
(tig 2-89) for canvas tiedowns on the sides or rear, Insure that the atrape are not
rotting or not coming unscrewed from the canvas, Make sure that the buckle on the
strap staya tight when it 1e tightened. Check the plastic windowa for cracks and
discoloration.

paieidid ]
Tuse

Fig 2-87. Sliding goft top beaded edge through channel,
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Fig 2«88, Canvas fasteners and supporting rods. ¥Fig 2«88, Tiedown straps.

» Our biggest enemy, when it comes to cenvag, i mildew. Mildew can be prevented if
canvad is kept clean and dry. This is sometimes hard to do, but we can atill win the
battle if we keep a few things in mind. Mildew thrivee on a combination of heat, dirt,
and water, 80 you can see¢ that canvaa doesn’t atand much of a chance unless we give
it plenty of help, Keeping canvas clean and exposing it to sir and eunlight are the
two biggest factora used to fight mildew. Alr canvas as much as possible. When airing
out, uge a method such as the {llustrated in A, figure 2-80. It at all posstble, do not
roll canvae tightly, because you will be helping mildew (B, fig 2-80). We realize that
canvas does have to be rolled or folded at times, but you should pever fold or roll wet canvas
or leave it that way for any length of time, Hanging canvas out to dry as shown in figure
C, figure 2-90 ta dead wrong!

Yup. bainglag your canves up o sir sat 0ad kavplag it o0 clase 50 ponible
will go & kong wey is meking vhe best of & wer sad sticky sioation.

i you'se on e mow—=—ait out that CHIYE as oftenws
you cat. Whas you ss up, make sure you don't beve &
bnach or chjecy preniog aguine wet Gaavas. This cn
caume 2 vow ek right aow yad pave the woy for mildew
o) fant.

Fig 2-90, Fighting mildew.

* If you have & sluggish zipper, there {s a special lubricant to use, It may be hard to
find, 8o you could consider using a wax candle snd rubbing both sides of the zipper
as shown in figure 2481,
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Fig 2-81, Lubricating a zipper.

o Canvas should be dry before it 18 atcred, Any spots caused by ofl, gresge, or just
plain dirt should be removed. Wire brushing is an accepted method for doing this,
Pay perticular attention to folds and seams; they are prime areas for mildew to start,
If you should have the job of maintaining stored canvas, here are a few tips,

¢ Stack canvas on clean, dry dunnage (wood pallets, boaixds). This will help the air
circulate around the canvas, Keep canvas off damp floors and protected from exposure
to rain,

® Tag all canvas, It would also help If you noted the day you put it in atorage, This halpa
when issuing, because the one stored the longe.t should be issued first 8ig 2-82).

Fig 2-82. Canvas stored the longest should be issued first,

d, Glags, Check for cracked glass in windshields and door glass. Visually inspect the
weathsr seal for wear (fig 2-83), The weather seal not only seals the window around the frame,
but also acts as & guide when the window ia rolled up and down. If the seal/guide 18 badly worn,
it can cause the window to be loose in the frame. When this happens, the glass 18 more Likely
to break, expecially if the window 18 partially down and the door {9 slammed, If the seal 18 worn
badly enough, it can alao cause the window to slant 1eft or right {not guided properly) If this
happens, the window regulator (part that rolls ths window up and down) will become bent and
twisted and will prevent the window from going up and down. Windshields are incased in rubber
but some also have a metal frame. Corroefon 19 ready to gtart votting away at the frame If not
preventeds If more than the removal of corrosion arcund metal frame 18 necessary after inspection,
insure thst it 18 noted on your maintenance form for supervisory action. Cautton must be used
when wire brushing or sanding near the edge of the frame. The glass could be scratched, Pro-
tect it with masking tape or heavy paper,
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Fig 2-83, Door glass and frame,

e, Towing/tiedown fixtures, Check the nut (1, fig 2-84) and cotter pin (2, fig 2-94) to make
gure they ure in place on the pintle hook, The pintle hook must be able to turn, but not have too
much front-to-rear play, The cotter pin must be installed, The upper jaw {3, fig 2-84) {s designed
to stay in the open position when opened until closed by the operator, If the top jaw will not stay
open, you will find it very hard to hold the jaw open with one hand and lift the trailer with the other,
Safety pin (4, fig 2-94) and chain (5, fig 2-94) must be attached to the pintle as a safety device to
prevent the upper jaw from accidentally opening, Grease fittings (8, fig 2-84) fnsure proper
lubrication of the pintle hook,

Fig 2=94, Exploded view of pintle hook,
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Tiedown fixtures {fig 2-95) must be visually inspected to insure that the fixtures are properly

assemblod and safety pins installed. Fixtures that are bent and prevent the webbing or chain
from being passed through the opening are useless and must be replaced. Fixtures should be checked
by hand to insure that they move up and down freely. Figure 2-96 {llustrates the use of tiedown

fixtures.

Fig 2-98, Use of tiedown fixture.

¢=10, SUSPENSION

a, Genergl, The suspension can be checked using a creeper, but a pit or ramp i8 much
better, First, visually inspect the vehicle, Make sure that the vehicle 18 on relatively flat
ground, that it 18 unloaded, and that the tire pressure i8 correct, Does it 8ag or appear to
be lower in one corner than another ? This is your first tipoff that something 18 wrong,

b, Shock absorbers, Let's start with the shock absorbers {fig 2-97), Insure that the
rubber bushings are intact and not worn, Grasp the shock and try to wiggle it, There should
not be any play at the pcint where the mounting bolt Passes through the shook {fig 3-97), U
the bushing i worn, the up and down motion of the shock will cause the mounting bolt to wear
through the metal part of the shock, Mounting bolte must also be tight. If not, the movement
of the bolt will enlarge the hole of the body bracket. A wet or demp appearance pf the shock
usually indicates it i8 leaking. If 80, it ghould be replaced.
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A, Top of shock, B, Bottom of shock, C. Exploded view,
Fig 2-97. Shock absorber,

If your vehiele has shocks mounted 88 in figure 2-98, they can be checked by pulling up or
pushing down on the front bumper. If there 19 1oosenegs ot the top or bottom, the stem may need
to be enugged up or the rubber bushing may be worn {fig 2-99), The shock car be tightened by
holding the stem and turning the nut (fig 2100}, If the shock is otill loose &' er tightening the
nut, record it on the weekly for supervisory action, Shock absorbera are exceptionally important,
especially when coil springs sre used to prevent pitching and rolling, '

Fig 2+8d. Shock sbeorber passss through cepter of cofl spring,

2-43

Q 122




Fig 2-988. Shock could need tightening Fig 2-100. Shocks can be
or the bushing could be worn. tightened.

c. Springs, Springe are the next item. Check coil springe (fig 2-101) for cracke and sagging.
l.eal springe muet also be checked for cracke. For a good inepection meke sure that the
dirt le bruched off. A leaf epring may be cracked, and the vehicle may not sag but the rest
of the leaves are being overloaded. Check both sides of all springs (fig 2-102). Check leaf clips
to inaure that they have not loosened. Reposiylon and tighten the clips if required. Check *'U*
bolte (fig 2-102) for signe of shifting and make sure that they are tight, The bottom leaf has a
tit in the botiom that seats in a hole of the axle. Loose **U’’ bolts can cauee it to slip out and
the apring will ehift, Remember, that leavea of a sPring must work as a team; a cracked spring
leal means added atress to the others. )

UBORT |
3ADME

Fig. 2-101, Coll spring. Fig 2-102, ILeaf spring.

2-11. POWER TRAIN

a. Propeller ehalts and universal joint, The propeller ghafts shown in fig 2-103 are used to
tranemit power from the tranemission and transfer to the fi'ont a: d rear axles. The propeller
shafie are connected by o universal joint (fig 2=104). The propeller shafl (drive shaft) should be
checked for dents and large amounts of mud. These conditions could affect the alinement and
balance of the ghaft which would cause vibration.
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Fig 2-103. The propeller shafts.

The universal joints are subject to considerable strese. If the **U** holts or flange bolts

(tig 2-104) are not kept tight, the excess play will cause excesasive wear and could aven cause the
drive shalt to fall out.

Fig 2-104. Universal joint; connects propeller shatlt to axle and transmission.

When the ghal’ has been inspected and we are assured that the **U’’ bolts are tight, we
must determinc if the universal joint iteell is worn, To do this, first inoure that the transmissjon
fs in neutral so that the shaft can be rotated 360°. Next, grasp the shaft with one hand and the
untversel joint with the other as ghown in figure 2-105. Now try to twist the shaft (not push or pull)

to check for pli  "nusetess). They should turn together. 1f there seems to be too much play,
indicate thaton  'i* ae2kly sheet,

g 2105, Cheeking tor worn universal jointa.
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The power trein mounting bolta (fig 2-106) should be checked for tightness, There’s a ot of
vibration and atress on thege bolts and they do work loose, Most Power train supports have rubber
insulators between the componenta and the support bracket, the purpoae of which 1a io absorb
movement and vibration, When tightening theae bolts, do not draw them down too much 8o tnat
the rubber paulator 18 squeezed so tightly that it can't act as a cushion,

Fig 2-108, Check Power train mounting bolte for tightness,

b. Transmisaion/transfer. The tranamission and transfer should be checked to see if they
have the proper lubricant and that they do not leake On some vehicles the transmission lubricant
flows into the tranafer case from the transmission. If the level of the lubricant in the transmission
13 at the proper level, then the levol of the lubricant in housing and both the tranamission and
tranafer must be checked separately. Before removing any plugs, be sure to check the appro~
priate TM or lube order. To seé what 18 meant, look gt figure 24107, the M-151 transmisaion,
The head of the shifter pin may jook ilke the head of the oil level plug, but if it is removed by
mistake, 1t means deadlining the vehicle. Make sure you know the locaticn and remove the ofl
level plug, not the shifter pin, The shifter pin should have a tab inatalled; but it could be missing.

c. Differentinls, The bolte that hold the differential covers on (fig 2-108) must be checked
for tightness, Loose bolta will cause the lubricant to leak past the gasket which 1a between the
cover and the face of the differentlal, Another common cause of leaking s € lubricant level
that i8 too high,

Fig 2-108, Bolts must be kept tight to prevent leaking,
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When the lubricant yets hot, it expands, If the level {s corre.t, there is no problem, beceause
there i room for it to expand, Now if the level 18 too high, there will not be enough room for

the lubricant to expand when it gete hot, and no place for the pressure to go, 80 it forces past the
seals and cauges 8 leak, How can we teil if the Jubricant level is too high? First, make aure

the vehicle {g sitting level and that the differciitial {3 cold, Next, remove the fl11 plug, Lube

oil should NOT run out {fig 2-108), If the fill plug {a removed and oil i3 not coming out the fill
plug, we heve determined it {s not too high, but remember it
could be too low, To check for the correct level, a general
rulo {8 to stick your finrer in the filler plug hole to the firat
joint {fig 2-109) and {f you can touch oil, you're OK, If you
can't, the level ghould be brought up, We briefly diecussed that
lubricant wiil build up pressure when heated, On most tactical
type vehicles, e breather is inatalled to ralieve exceas pressure
{tig 2-110), We, gas operators, must insure that they can function
properly, To do this, twist the breather cap {fig 2-111}, This
insures that the cap {a free end not filled with dirt, Next, push
the cap down, It should epring back rp, This insures that the
spring-loaded valve {neide is working,

Fig 2-109, Differential
ofl level,

Fig 2-110, pifferential breather valve, Fig 2-111, Make sure that the breether
valve 18 working properly,

2-12, WHEELS

Stari with the rim and {nsure that it 18 free of mud and dirt. This wiil make a visual
inspection easier and more thorough, Check the rim for eracks, broken welda, and dents,
If cracks are found, the rim sho{ild be replaced, Denta will cause the tire $o Yun untrue, which
is also a cause for replacing the rim, Lugs are checked next, keeping in mind that there are lugs
which have 1eft- and right-hand threads. The astud {(lug) on the wheel is sometimes marked on
the end (fig 2-112) with an L or R meaning left= or right-hand threads and the nut i8 marked in the
same way, If just one or two lug nute are loose, tighten them properly, If they are all found to
be loose, jack up the vehicle, remove all the lug nuts, and check the holes in the rim to make sure
they have not been made Jarger by the 1o0se nuta, Insure that the beveled 6dge of the lug nut
{tig 2-113) tightens against the rim and that the beveled edge is centered in the rim hole. You
should first finger tighten all nuts to insure that they are oentered in the rim holes and then tighten

them with the appropriate tool. If you find elongated holes in the rim, replace the rim,
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Fig 2-112, Wheel studs may be marked Fig 2-113, Beveled edge of nut faces into
with an **L*’ or *R.*’ the rim and e centered.

It the wheel has a locking rim, visuvally inspect it to insure that it 18 seated, If any work
on the lock rim is to be done, the tire must firet be removed from the vehicle and deflated by
removing the valve core. When the work 18 completed and you are ready to inflate the tire, be
sure to pPlace the tire in a cage to prevent an accident, Inspect tire thread and side walls for ab~
normal wesr, wear beyond safety limits, and bulges and cuts that are through to the cord. Visually
inspect for MISMA TCHED tires with consideration to size, depth of tread, and design. Valve
cape should be inatalled to protect the ptem threads and keep out dirt, The stem should project
through the rim, centered, and at the proper angle. This will prevent the stem from chafing,

2-13, FUEL SYSTEM

a, Tank, Let's start with the tank (fig 2-114) and {ts gupport brackets, Visually inepect for
dents and creases in the tank, The support brackets should have sorae type of padding (fig 2-115)
which prevents metai-to-metal contact between the tank and the support brackets., If padding is
missing, there won't be any cushioning effect, and the movement of \ho vehicle could oauee a
puncture in the tank, Support straps and brackets must be tight. Reoord any defeols noted on
your weekly form for supervisory action.

Fig 2=114, Fuel tank. Fig 2-115, Fuel tank pads used to Prevent wear.
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Now take u look at the filler cap. Visually {nspect the cep (1, tig 2-118) to fnsure that the
small chain {a attached to the filler pipe. The chain prevents loss of the cap. Next, look at the
underside of the cap to insure that the gasket (2, fig 2-116) is in good shape. It insures a good
tight seal between the fifler neck and cap. The fuel fllter {3, fig 2-116) can be removed from ita
normal position which i just a little below the top of the filler pipe (4, fig 2-116), When you
remove {t, visually inspect it for holea and clean it if there is any accumulation of dirt, The
filter can be cleaned by using air pressure and directing it from the opposite end in which the fuel
is put In the tank. Af{l filtera may not have the same shape but they all gerve the very game
important purpose, preventtng foreign material from entering the tank. If holes appear in the filter,

it ghouid be replaced,
‘ :

O
&

Fig 2-118. TI'uel tank cap, filter, and fifler pipe,

b, Tuel lines and fittings, Visually inapect fuel lines and fittings for signs of ieaking, Cau-
tion should he exercised when tightening, because fittings may be made of a soft metal such as
brags. Soft metais can be deformed very easily either by overtightening or by using an improper
tool to tighten them with, Line clampe {fig 2-117) reduce vibration and keep the line from wearing
due to rubbing against gome other part of the vehicle.

Fig 2-117. Clampse are used to support the lne.

c. Fuel tilters, If dirt or other substances get into the fuel, your vehicle could be in trouble.
Most vehicles have some type of fuel filter. It might start off with just a simple strainer in the
gas tank filler neck (tig 2-116) Other vehicles have two filters, the first one being called the
primary filter (fig 2-118) and the gecond one called 8 secondary filter (fig 2-119). Other vehicles
have a glass bowl type filter {fig 2-120). The strainer type filter is easily cleaned of dirt and .
replaced ag it starta to deteriorate. The primary and secondary filters should be drained {1/2 oup)
daily before operations and on the weekly, If possible, the fuel drained should be drained into a
container 8o that the fuel oan be cheoked for water and other contaminators. In cases of high
rust content or excessive foreign matter, fiiters may have to be changed. After visually
fnapecting the fuel {f you think that the rilter should be changed, notify your supervisor for

corrective actiona,
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Fig 2«118, Primary fuel filter, Fig 2-119, Secondary filter.

The glags bowl type fuel filter cleans the fuel by collecting dirt and sediment in the bottom of the
bowl. To clean this type of filter, looaen the knurled nut at the bottom, swing the metal holding
device to the side (hang on to the bowl because it could fall), gently wiggle the bowl free, dump
the old fuel, and wash or wipe the bowl clean. Inside the bowl there may be a bronze or paper
type element, The bronze filter can be checked by wiping it dry and and blowing through §t. If
afr does not pass through it freely, it has restricted air flow and may need replacing, The paper
type element should be replaced if clogged up, When rcplacing the glass bowl, insure that {t 18
properly seated into the housing, swing metal bowl supporie in line with the bowl, and retighten
the nut. Just anug it up, then check for leaking.

Fig 2-120, Sediment bowl type filter.
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Fig 2-121, Fuel fllter servicing.
2-14. ELECTRICAL SYSTEM

Our discuseion of the electrical systetn will {nclude the battery, battery tray, holddown,
terminal lugs, cables, headlamp and buib replacoment, and drive belts.

Visuelly inspect the battery for signs of corroslon or improper instajlation, There are a
couple of areas that you should check which will require removal of the battery. For inatance the
battery may have an excellent overall appearance, but 1s the area where the battery 18 actually
sltting (battery box) free from corrosion? Is the inside of the terminal lug (tig 2+122) (the clamp

that 1a pushed down on the battery post) clean? These are critical arcas and the battery must be
removed in order to check them.

Fig 2-122. Terminal lug.
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First remove the negative clomp, then remove the positive clamp, Use the proper tools or
you can really ruin an otherwise good job. If the inside of the terminal lugs needs cleaning
{flg 2-122), small pieces of aandpeper {a medium or fine grit would be easier to work with} wrapped
around a pencll or aimilar object will do OK, If they are heavily corroded, brush on a aclution
of bicarbonate of soda and water, When the foaming stops, rinse it off, Then use sandpaper or a
wire brush that 12 similar to a Fifty col, bore brush or the ¢cleaner spreader tool which is made
specifically for this purpose, In a pinch, a round flle could be used, but do not enlarge the hole,
Next, remove the bottery holddown by removing holddown bracket roda {fig 2-123), and 1ift battery
clear, Do not set the battery down where it can fall, because the ground can ruin a battary (the
{mpact would probably cause damage), If the battery posts need cleaning, use any stiff brush (not
a wire brush) on the top of the battery, If the battery posts or the battery top require a lot of
cleaning, you should consider using @ solution of bicarbonate of soda and water, Belore you use
that solution though, you should check the battery to insire that it has no cracks and that all vent
plugs are on tight, The bicarbonate of soda and water solution is hard on battery electrolyte and
will ruin it, Brush on the cleaning solution and when the foaming stops, wash it off, Next, inspect
the hottom of the tray, Thia may require cleaning alao, Clean with soda sofution, pinse with clean
water, and allow the tray to air dry, If corrosion is really bad, cleaning may have to bs followed by
wire brushing or light sanding, The surface should then pe primed with a corrosive reaistent paint
and then painted with a liniah coat of appropriate color, This task will take time, and the paint must be
alloweil to dry prior to reinstalling the battery, The retainer (holddown) bracket 18 treated in the same
mannes, If the retainer bracket i8 coated with a protective rubber-type substance and corrosion
has started to work uader the coating, it may be neceasary to remove the coating and clean the
retaiher a8 you did the tray, When you are ready to install the batterylies). make sure the holddown
Lolt 18 engaged at the battery tray end (fig 2-123),

Fig 2-123, Battery holddown, rods, and tray,

Wiring must be visually inspected, including the connectors, 1f the connector 18 unplugged
{figs 2-124 and Mg 2-125), §t will have an effect on your gages,
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Fig 2=124, Ofl pressure transmitter Fig 2-125, Fuel level transmitier
connector. connector.

\Wiring muet be checked for frayed insulation. In some casea, depending on the location
and how badly the wire is damaged, electrical tape could possibly be used but you ghould consult
your supervisor before attempting this method of repair. The reason for thia is that the area
taped will not be waterproof, although it could be used for a temporary repair, In figure 2126
below, notice the rubber grommeta, They must be ingtalled if wiring {s to be protected from the
rough edges of the body of the vehicle,

ig 2-126, Grommets protect wiring.
Connections that are held on with a nut (fig 2-127) must be checked for tightness and corrosion

on both ajdes. If corroaion ls present, both sides of the connector should be cleaned (insert,
ﬂg 2‘127"0
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Fig 2-127. Electrical connectiona,

Harneas coanectors (fig 2-128) should be checked for tightneas {fig 2-129), using just
your hand, If the connector can be turned by hand, it is loose 8nd should be snugged up to insure
8 waterproof connection. To tighten these types of connections. & Spanner wrench 18 used (fig 2-130)

Fig 2-128. Harnese connection. Fig 2-129, Disconnected Fig 2-130. A spanner wrench
harmeasa connection. fe used to tighten
harness connection.

When inapecting wiring, you must include the wiring underneath the velicle. Make sure that
the clipe that are designed to keep wire from sagging (figa 2-131 and 2-132) are in place and doing .
their job. Aleo check the clips that are installed i a harness to relfeve the gireas on the connections.
if they are miseing, replace them. If they are 1oose and the wire has slipped out, repoeition the
wire and tighten.
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Fig 2-131. Wiring clips must be kept tight, Fig 2-132. Wiring clips will keep wire
up out of the way.

It may become necessary for you, as a driver, to change the headlight lamp or the bulbs
used in the different lights such as the stop light/tail ight, Wa will discuse the removal and
installation of the headlight first, A standard lamp assembly is used on most tactical vehicles,
and removal and installation will be the same, Prior to going through the removal procedures, you
should be reasonably sure that a defective bulb is the problem, The only tool needed for this job
will be a screwdriver, BUT it must be of the correct size and type, This ie stressed because some
retaining screws will be stubborn and ueing an incorrect screwdriver could result in damaging the
elot in the screw head so that no screwdriver will work, or breaking the head of the screw completely
off. If this happens, the vehicle will end up in the shop for the removal of the screw. Why? Well,
without a watertight seal (where needed) the entire inside of the light will collect meuisture and
corrode, possibly causing the entire light assembly to be replaced, Let's now go through the removal
procedures for the headlight,

Step 1, Remove the screws (normally there are three) that hold
the headlight rim (fig 2-133) or headlight door as it may
sometimes be called. Do not be concerned with the lamp
falling out; it is still fastened {n, but now tha retaining
ring screw will be visible,

Fig 2-133, Headlight
asgembly reuwainer,

Step 2, We can now remove the screws from the retaining ring {fig 2-134), These acrews
and the ring a»e what holde the lamp to the vehicle. Be cauttous in performing
these steps; there are other screws (fig 2-135) that are used for adjustment of the
headlight. You should not attempt to make headlight adjustments. With the
retainer ring screws removed, the ring and headlight can be removed.
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Fig 2-134, Removing the Fig 24135, Horizontal and vertical
headlight retainer adjustment screws.
rlngo

Step 3, Gently pull the headlamp from the headlight body. This will expose the waterproof
connectors {fig 2-136), Disconnect the connec-
tora and the defective bulb {sealed beam unit) will
be free of the vebicle. The new bulb will have
connectors, and you eimply connect them cor-
rectly by matciiing the number on the metal tag
from the bulb to the one coming from the vehicle,
At this point 1t's a good idea to test the lamp by
putting on the headlight and hitting the dimmer
SWitch.

Fig 2-138. Headlight waterproof connectora,

Step 4, Position the lamp and replace retainer ring and screws.
Step 5. Hepluce headlamp rim/door and screws. Thie will complete the inatallation procedures.
If a stop light or parking light bulb 18 determined to be defective, replacement 18 not too difficult
but, as stated before, the proper tool 15 & must, On most tactical vehicles there will be two bulbs

and sometimes three (blackout marker, parking light, and directional). For removal, follow these
steps:

Stcp 1. Remove the door retaining screws (normally six) holding the door/cover to the light
body {fig 2-137).
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Step 2, Hemnve the door gently go that the preformed gasket 18 not ruined {tig 2-138), As

Step 3, The bulbs are now exposed and can be removed, The type of bulb ysed 16 e bayonet

Step 4,

previously mentioned, this makes the light aesembly waterproof.

Fig 2-1388, Removing the door to expoee the bulbe.

type {fig 2-13u), It has two amall luge, one on either side of the base,
For removal, the bulb must be gently pushed in and turned countar~
clockwise (to the left). A new bulb can be inserted in the socket and
turned clockwise (to the right) so that the lugs will engage in the slots
of the socket, At times, when removing a bulb, the glass portion may
break off from the metu' baee, If this happens, the batteries ghould
be disconnected. Use pliers to remove the base. Test the new bulb
after it {8 installed prior to replacing the cover.

Fig 2~130, Bayonet~

Ingure that the gasket on the door i9 in place and position the door {make sure the
red porifon i at the top) and secure the acrews. This completes the {ngtallation

procedure.
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A brief explanation of the drive helts 18 included here because they transmit power from
the engine to drive the nlternutor/gencrator, The drlve belts must be visually inspected to deter~
mine if they are frayed or excessively worn {fig 2-140), They must also be checked for pProper
adjustment {tension) (fig 2-141) and alinement, Most military vehicles are equipped with more than
one belt, Upon inspection, if it appears that one belt has stretched more than another so that only
one is taking all of the lonad, the helts may have to be replaced, When one belt needs replacing,
the ¢ntire set should be replaced, ‘Then all belte will ghare the losd equally, - J

T,

Appsting ;| B
STRAP

!

Fig 2~140, Visually inspect drive belts, Fig 2-141, Belts may require adjustment,

2«15, STEERING SYSTEM .

a, Steering gear box, Check the steering wheel for looseness (push down and pull up), If it {s
loose, the nut under the horn {fig 2=142} couid be lnoee or it could be a bearing in the ateering
gear box, The operator should not repair it, but he should report it, Check and see if the steering
wheel column flange (fig 2-143) is tight, If it 18 looRe, thn whole steering wheel column will be

loose,

Fig 2-142, Steering wheel, Fig 2-143, Steering wheel column flange,
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Check the steering gear box mounting bolta to insure tightness ((tg 2«144), When inspecting
visually, the buddy system should be used. One person cun turn the steering wheel hack and forth
while the other visually checks the steering gear to see if it moves away from the frame.

Fig 2-144, Bteering gear mounting bolts,

b, Steering gear lnkage. Using a litle team work, have &8 man turn the eteering wheel back
and forth continuously. while he's doing that (it's best if vehicle 18 on a Uft or over a pit), obaerve
tle rod enda (fig 2-145) Being worn will cause them to he looge. If the wheel can be turned back
and forth any great distance without causing the wheels to move and the tle rod ends are OK, the
pitman arm may he worn {fig 2-148), If looseness 18 observed, report it for correctiot. The
oteerinsdbellcrank may also be loose (fig 2-147). Adjustment and replacement are done by shop
personnai.

Fig 2-145. Tie rod end, Fig 2-148. Worn pitman will ceuse
loogeness in the steering.

Mg 2-147. Bellcrank sssembly.
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2-18. EXHAUST SYSTEM

Perform & visual tnspection on the exhauet system (figs 2-148 anid 2-149), Look for lovse or
broken clampe; loose, cracked, or miseing brackets or hanger (to keep the system up and clear of
rough terrain and tight from vibration); dente (eevere enough to obstruct exhaust), rust, or holes in
the exhaust pipe, muffler, os tall pipe, Inapect the eystem to insure that it ie rot rubbing or chafing
on parte of the frame or against wiree and lines, 1If you should epot & shiny area, check it out.
Chances are something is rubbing against it,

EXHAUST HEADER PIPE

FIREWALL

m __

LOCK NUT

VEHICLE FRAME
’/\‘
A

TAIL PIPE (DIFFUSER)

Fig 2-148, Exhaust system {or the M-564 and M-782,
f

1

1\‘ C K .
Fig 2~149, Exhmsl vyslem for the M-7195,

2-00

139




M fal cheel, et the vebllele up amil, uslng your foot or a rag, Plug the exhaust pipe
oy fov o conple of secomls,  CI'hin moethod will detect moat leaks, ‘Thia I8 the final check and
really is aceessary. Pxhauvit leaks can also allow carbon monoxide to enter the cab srea. Thia
canhe fatal, especilolly in cold weather when operstors have the windows rolled up {lig 2-150),

i p.-:.;wut this, ot Jeast one windnw or vent should be partially opened to allow for the continuous
tflow of Treeash alrv,

Fig 2-150, Don’t roll windowa up tight,
2«17, GAGES AND INSTRUMENTS

A, Visual inepections, rirst, visually inepect gages. Make sure that the glass 18 not cracked.
Crackud glhes allows molsture to enter the gage. Visually inspect for paint on the glaes or a
smoked conditlon which would decrease viaibliity, Gages may become loose in the panel {fig 2-151),
The gage {tgelf 18 held In by o bracket, Note that the standard type connectors are used to activate
the goges,

Fig 2-131, Check goges for cracked and Painted over lenses.

b, Operational check. After the visual inspection, start the vehicie to make sure the gagee are
in proper working condition. Before a determination 18 made that gegea are hroken, make sure that the
prnblem is not with something else, For example, the fuel gage does not register. Is the gage
thefective or could it be disconnecied ag in figure 2-15279

2-61

140




Fig 2#152, Rear of instrument panel showing typical bracket holding gage in,

The temperature gage reflects an extremely hot temperature, Is it the gage, or could the
belts be loose, the radiator blocked, the water pump defective, or just plain low on coolant?
Do not take for granted thin a gage ia defective, If the oil gage reflects a low reading or no read~
ing ut all, then etop the engine, Determine why the reading is low or non-existent before ruining
the engine, Gages are your best friend, but they must be understood and monitored to help you
prevent damage to your vehicle, They cannot tell you the exact problem, but they do alert you
to the first sign of trouble,

2«18, TOOLS AND EQUIPMENT

There will be some units that do not require the operator to carry any of bis OEM/OVM

equipment, such as shovel and pick mattock, They are maintained and inventoried periodically

by someone in the operations section, But if your unit 18 one that requires the equipment to be

on the vehicle, here are a few tips. Items with wooden handles should be treaisd with a wood
preservative and not painted, Wood preservative will keep the wood alive and help prevent cracke
caused by moiature entering the wood, (It 18 easier to inspect for eracks and other defects
“that could be easily overlocked if painted, } Inspect the cutting edges of the axe, pick, mattock,

and shovel, Water and fuel cans {fig 2-153) muat be ingpected to make sure that they are not ruaty and
are free of trash, Both gas and water cans have seals in the cover that prevent spillage and keep out
the dirt and dust., Do not use a water container to carry fuel or a fuel container to carry water,
Cana are generally marked, but if not, there 18 a distinct difference, The gas can has a screw

type cap which is attached with a chain (fig 2-184), The water can cap {fig 2~155) 13 equipped with

a locking device which aeals when the handle i8 in the down position, The water can 18 not fitted
with a epout and the opening will be a lot larger than the gas can, Most water cans (fig 2-155) have
a coating in the inaide similar to & watsr tratler.

Fig 2153, Water can and gas can with spout,

2-82

14]




Fig 2-154, Can .ised for fuel,

Fig 2~155. Water can,

Your basic handtools {fig 2-156) if carried in the vehicle, should be checkeds The tool bag
#hould be clean and checked for mildew. Straps should be checked for fraving and also to gee if
the buckles are working. The drain plug wrench (straight bar) should be checked to see that it
does not have burrg 8o that it will fit the plug hole. Check the screwdrivel s for broken or
roundcd-off tips. loose handles or bent shanks {8omeone may have used it for a pry bar). Insure
thot the pliers can by adjusted and the teeth {n the jaws have not been worn offs Inspect the wrenches
to insure that adjustment can be made. Check wrench jaws to determine that they are smooth

and fint, 1t is possible that they are sprung out of shape. The tire changing toole should be
checked to insure that they are properly lubricated. Make sure that the jack will go up and down
with reasonable care,  Check the tip on the jack handle {end that fits into jack) to make sure it

hay not been broken off, The lug wrench {8 manufactured with an angle to it 80 that when the socket
ctel §8 on the wheel lugs the handle will clear the tire. If it {8 bent. it will not function properly.
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Inspect the tneide of the socket end of the lug wrench to insure that it has not been rounded off.
If it has been rounded off and you attempt to use it, this may also cause the lug nut shoulders
to round off,

Fig 2-156, Operator’s handtools.,

Legend
1, Tool bag 7. Screwdriver {cross tp)
2, Web strap 8, Wrench {drain plug)
3. Wrench (for servicing truss 9, Scilseors jack
assembly) 10, Jack handle
4, Pllers, slip joint 11, Wrench (wheel put}

8., Wrench, adjustable
8, Screwdriver {lat tip
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Al tools shouid be rensonnbly cican and free from rust. l.et's not forget the tool compart-
ment where this equlpment 18 stored. It must be kept clean and dry, because it 18 an ideal place
for mildew and rust to thrive.

2«19, SUMMARY

The {tems covered under weekly malntenance were not intended to cover each and every item.
The items covered were arens that are commonly checked in the performance of a weekly, You,
a8 an operator. can eniarge the list of ltems that requlre checking. A weekly ia worth lta weight
in gold If performed properly. It's a tool that we have t0 make sure that our vehicle stays in
the best posslble conditlon.

Section I1l. EFFECTS OF IMPROPER DRIVER’S MAINTENANCE
2220, ABUSE OF EQUIPMENT

a. General. Abuse of equipment can be found in several forms. We may have the idea that
ahusc stems only from the manner in which the vehlcle ls driven, but a felr portion of abuse ls
caused by unknowledgeable operators who are trying to accomplish the job the best they know how.
Examples of abuse from LACK of or IMPROPER ariver s maintenance wlll be discussed and empha~
8ized In thia section. A8 you look at figures 2-157 to 2-183, ask yourself how many of these condi-
tiona that reflect abuse have you aeen and possibly contributed to unknowingly.

b, Tlres.

(1) Worn beyond uge. Tire destroyed completely so that
it 1s not even recappable. Thilg abuse could have been
avolded by frequent inspectlon of the tires to determine
if the tlre should he replaced or rotated. Even if a me-
chanlcal irregularity did exist. it etill ahould have been
detected.

Fig 2~157. Tire destroyed
completely,

(2) Worn but recappable. Tire destroyed by irregular wear,
but could possibly still be good for rucapping. To avold
this abuse, do the followilng:

¢ lnspect frequently.

¢ Maintain correct air pressure.
¢ Rotate or match tires.

¢ Notify your supervisor, slnce a

mechanical irregularity could be
causing thls condltion.

¢ Glve a little thought to changing your Fig 24158, Tire worn
driving habits. irregularly.

(1) Uriven when low or flat. A tire can be destroyed by running
it when flat. This asbuse causes the c~rds on the inside of the
tire to break. This same condition can appear but not in as
savere a form if the tire is run with extremely low afr
pressure. Thls abuse 15 uncalled for. You can prevent this by being
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aware of & change in your vehicle handling

characteristics, such as puliing to the right
or left, If the vehicle is weaving uncontrol-
lably, that ie the time to STOP and investi-

gate.

c, Trailer,

{1} Handbrake. It ia the operator's responsibility
to make minor handbrake adjustments. Improper
maintenance or lack of operator's maintenance
can cause the handbrake to become frozen be=
cause of rust, This is easily prevented because
the top of the handle has & hole in it. A couple
of drops of ofl put in this hole during your weekly
maintenance will solve the problem. The handle
should turn freely,

Fig 2-160, Handbrake
adjustment.

{2) Misuse. Lack of operator's maintepance can cause the trafler bed to become sty (4) to
the point where it has started to eat into the metal, especially where the bed meets the
sides, The electrical cable (B) {also called whip) has been pulled out of its connectlons
at either end, The electricel connector (C) has bent prongs and is rusty on the inside,
The landing leg pin (D) cannot be pulled out without great difficulty. The data plates,
reflectors, and even the talllight {E)are not entirely vigible hecause they have been
painted over, .

A, Equipment bed rusty, B, Improperly disconnected cable,

Fig 2+161., Lack of or incorrect driver’s maintenance.
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¢, Improper storage of cable. D, Landing leg pin will not pull out.

E, Painted data platez and reflectors,
Fig 2-161, Lack of or incorrect driver's maintenance~~continued.
(3) Corrective tips, The lack of operator’s maiatenance that i8 shown in figure 2-161 A
through B could easily be corrected and here’s how, starting with figure 2-161 A
» lIasure drain valves are in the open position (fig 2-162),

» Park tratler {fig 2-163) with it elightly tipped either rearward or forward., This
way the water can drain out of the front or rear valve,

» lnspect regularly for corrosion, If you find corrosion, remove it and spot paint
the area. Check the drain valves to insure that they are not blocked by trash and
are open.

vig 2-162, Drain valve, Fig 2-163. Remove all water,
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¢  When removing any intervehicle electrical cable, grasp it ot the neck {fig 2-164),
Another cause that affects both ends of the cable is fallure lo disconnect it completely,
leaving the cable to be diaconnected when the vehi_le ia driven off, Most vehicle
receptacles are protected by a cover, When the cover is {lipped down to insert the
cable, it also connects to the cable plug to hold it in the receptacle, If the electrical
whip is stored properly, that will prevent moat of the prong damage as well as the
rust, Stored properly means hanging on the holder ag shown in figure 2-165, This
puts it out of the way, it won't get mashed into the dirt, and it alao is hanging prongs
down to prevent water from settling in it. Another reason for prong damage is if
the prongs are not lined up with the holes on the vehicle receptacle when connecting;
this will cause them to bend, -

Fig 2-164, Correct removal of cable, Fig 2+165, Proper storage of cable and chain,

¢ The landing leg pin can be cleaned easily with steel wool and a light coat of lubricant
put on the pin, so retracting the leg is not a problem,

¢ When spot painting, if it happens to be near a light or dats plate, either remove the
item, mask the item, or {f you cannot do this, coat the {tem with a light coat of
grease, Paint will not stick to a greased surface; then, when the paint is dry, the
grease can be wiped off,

d. Batte:z.

{1) Holddown, Battery holddown frame is not doing
fts job becausa the flat washer under the nut {s
missing. .The nut can drop through the hole in
the frame, The batteryfles) can shift and loosen
the battery clamps,

Fig 2166, Battery
holddown frame,
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(2 Hattery compartment, Battery
compartment has water sitting
on the bottom which can aleo
happen to the tool compartment,
This 18 the beat way to produce
rust and corrosion, Since our
miesion {8 NOT to grow rust,
get ri¢ of the water, Check those
drain holes (fig 2=167), to insure
that they are open. Inspect

frequently and spot paint if required. Fig 2-187, Drain tubes,

e, Radiator, Rubber {nsulator i broken or missing,
Without it the fan can hit the radiator, resuiting in a ruined
vndintor core, This insulator should be replaced with a like
item, not a bolt. A bolt would hold it away from the fan, but
it would he rigid. This could cause the solder connections to
break,

Fig 2=188. Rubber {nsulator.

f. Windshield wiper. If the wiper blade is miesing, the
end of the arm will cause a serles of scratches, This normally
vecucs cight at eye level, and in most cases the windshield s
rulned. A light seratch can sometimes be buffed out with a
special compound. If the vehlcle must be opecated, cemove
the other A{M and blade. Install this blade on the driver’s
stde untll a replacement 18 ineiallad,

&3 ;#-‘s kit

Fig 2«189, Blade missing from
arm.

g. Instrument panel, Instrument panel 18 loose becauge
lock screws are missing or loose, Gages have moisture in
them or ecacked lenses, If this is the case, it should be
reported go that the gage can be replaced, Instrument panel
lighte and gages have been painted over which is a sign that
spot painting may have gotten out of hand, Normally there
are other arcas that really require spot painting a 1ot More
thun the instrument panel.

\ QUETR

PN L

Fig 2-170. Instrument panel.
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3-21, MISUSE OF TOOLS

Tools are necessary for performing preventive maintenance. It 18 vital thet tools be used
properly and for the job for which they are intended, Misuse of tools does not slways happen
becauase an operator doesn’t know how to use them properly, but becausa the proper tool 18 not
readily available or is unserviceable, Here 18 where we contribute to the big circle. We need
ofl for our sngine, so we ahould use a container such 88 shown in fig 2-17:, This container is
dirty and the flex spout 18 broken 8o that more ofl goes over the angine v e
than In it. We may not even be able to find it. S0 we use 8 container
as shown in 2-172, There’s no harm done, right? WRONG!! We have
contaminated the container used to fill the radiator, 8o & radiator could
end up with oil film in the coolant. This will deteriorate the rubber parts
as weil as help clog the system, Since tha radiator can does not have '
any marks for use in measuring, we have to guess at the amount we draw  Fig 2-171, Ofl container,
from ths ofl drum. If that amount puts ys at the correct ofl level we make
out, no waste. If we have drawn 100 much, will the excess be put back
into the drum? Chances are, it won’t. If the next drivar comes slong
and uses that game oil, it may have so much contaminetion in it that it
couldn’t be used for a dusty road. This can happen to any of our equip-
ment when it is not used and maintained properly {which includes
returning the itema to their proper place in a clean condition), ¥
everyone does his part, the big circle will end; otherwise conditions
such as shown in figure 2-173 will ccour. Fig 2-172. Water sontainer,

LB

A litlle extra effort and
it could have been used

many times over.

Bolt head rounded off go that
no wrench will fit it,

Screwdriver that will end up going
s = e around corners it wasn't meant to.

Flies are brittle angd will break

if used for prying,

Fig 3-173. Misuse of toola.
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Tools will last a long ttme if properly maintatned, used in the proper manner, and returned to the
proper place, If we follow the tipa in figure 2-174 we are on the way to being a success,

Fig 2-174, Proper treatment of tools,
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Chaptor 3
FIELD E{PEDIENT REPAIRS
3-1, INTRODUCTION

Before we get into the actual repairs, let's make sure we have a full underatanding of what
expedient repalrs are and what their purpoge actunlly 18, A field expedient repair i8 a temporary
repaly performed by the operator, ueing material that i@ available. This type of repair fe for
emergenciea only, when it is vital that the vehicle be kept operating and normal maintenance
facilitles cannot be reachad, Field expedients ~ve performed when there te no other alternative.
Safety precautions must still be met and the pesaibility of bodily injury te atill of great concern.
We will now discuse some of the field expedients that are of concern to the operator,

3-2, FAN BELT AND FAN

a, Qeneral, A brok:n blade on the fan causes excessive vibration of the engine, making it
dangerous to operate the vehicle, A fan belf can break or bscome loose on any vehicle at any
tlrne. .

b. Broken blade. I & vehicle mugt be operated with a tan with one blade broken, cut or break
off the blade on the opposita side as illustrated in figure 3-1, The vehicle can then be run as long
as the engine does not overhess,

CUT OFF OPPOSITE g Fé)f
BLADE HERE X _.

WBROKEN BLADE

FAN bELTY

Fig 3-1. Fanblades,

¢, Broken fan belt, Repair a broken fan belt by splicing it with wive ag ghown in figure 3-2,
Lacing & belt together with leather shoelacss t8 another expedient,

m 3-2. aﬂmm fan belt.

d. looge fan belt, When 8 fan belt 8 too loose to work properly and no further adjustments
:re n:;::aible, wrap {t with friction tape. The tape thickena the belt and allows adjustments to
e - 1Y

e. Substitute belt, If the belt cannot be repaired and no epare is on hand., make & gubstitute
from u plece of rope. such se B flber rope from the vehicle's tarpaulin or a plece of field
telephone wire. Loop it around the pulleys three or four times and tis it with s square knot.
Figure 3-3 fllustrates how 8 substitute fan beilt ig installed around the fan, crankshaft, and
generator pulleys.
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FAN PULLEY

ROPE

EXPEDIENT
CENFRATOR PULLFY

e CRANKSUAFT PULIFY

SUBSTITUTE FAN RELT

Fig 3-3, Substitute fan belt,

3-3. LOGSE OR BROKEN BATTERY CLAMP

A battery clamp may be loose around its terminal post, preventing it [rom making a good
connection, J 8o, drive a nail or metal wedge between the clamp and the post as pletured in figure
3-4. ‘This makea a fast connection, completes the circult, and allows the vehicle to start and
operate normally, On the other hand, tie cable clamp may be broken, A break can be repaired
hy wrapping a strip of tin around the outside ol the terminal post, punching holes in the enda
of the tin, and then putting the bolt through both the broken clamp and the tin,

NAIL OR WEDGE

CARLE C1AMP

Fig 3-4. Loose battery clamp,

3-4, BROKEN TERMINAL POST

If one of the terminal posts appears dsad when shorted with a picec of metal or wire, it
may be broken. The insert in figure 3-5 ghows how a nail or sell-tapping screw can be driven
through the center of the terminal post until it makes contact with the post's basge inside the battery.

Fig 3=5. Broken terminal post,
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3=5, REPAIRING HOSES

a. General. Radiator hoses conneot the top tank to the eylinder head and theg bottom tank to
the water pump, Leaking and collapsed hoses can be repaired; substitute parts oan be made for
worm out hoses and broken hose olamps,

b, Leaka. Fix leake by wrapping triction tape or any nonporous material, such as & plece
of raincoat oy rvubber floor mat, tightly ovar them. Hold the patoh in place with wire or etring.
Repair bad leake with a plece of tin shaped into a oylinder with the same dlameter as the inside
of the hose. After strengthening the tin oylinder by bending the ends alightly toward the ocentar,
insert it instide the hose, being sure that it covers the damaged area. Wrap the outiide of the
hoso with wire and sral i with tape or battery tar,

If a leak persaiats at a hose oonnection even when the clamp is fully tightened, remove the
clamp, wrap tape or string around the hose at the connection, replace the clamp, and tighten
{t again,

o, Collapsed hose, When the lower hosr becomes ofl soaked and 18 subjected to engine heat,
it gete poft and often collapses from the suction of the water pump. Overheating at high epeeds
results, Prevent the collapse by inserting a plece of heavy wire cofled to the same diametar
eize 18 the ineide of the hose. Figure 3-8 shows a cutaway view of a hose with oolled wire in-
serted in it,

CUTAWAY vitw oF
OLD RUBBER HOSE *

.................

PR A /.//.///l// FEEE S FLRCrEsd
1PRING OR COIL
OF WIRE INSERTED

Fig 3-8, Cutaway view of hose.

d. Substitutes for hose. Make & subatitute hope from a gection of inner tube. Adjust it to
the proper lcngth by folding back both ends of the tube several times. Install the substitute hose
on the connections; place the clamp on the folds aqnd tighten it securely.

8, Substitute for hoae . Replace a broken hoge clamp by using a plece of wire about
20 inches long., Tie a loop in one end of the wire, bring the other end around the hose and through
the loop, and pull the wire as tight as possible, and tie it tightly.

3-8, REPAIR OF RADIATOR CORE

a, Gencral, Holes may develop in the tanks or core; shellfire and flying debris may damage
thc radiator, Freezing may oause leaks in seams and jointe, Expedients for repalring these
defacts are casy to apply,

b, Holes in « A amall hole in a radiator tank may be stopped by plugging {t with a match,
pencil, or any ]-:Ece of wood shaped to fit the hole. Wood expanda when wet and seals off the leak.
Cigarette tobacon aprinkled into the radiator while the engine is running may lodge in holes in

the core and prevent water from running out.

¢, Punctured core, If atube in the core {s punctusred, cut through the fins to reach the damaged
tube. After cutting the tubc at the leaking epot, maeh (crimp) the two ande with a pair of pliers:
then double the ends back against the tube a8 ghown in figure 37, This expedient may hold for a
long time; however, {f several tubes are repaired this way, the effioiency of the radiator 18 re~
duced and the enginc may overheat.

153




d. Damage from freezing. A radlator damaged by freezing will probably develop leaks 6t the
expuied yoams joinis. Chewing gum e o handy repalr material. When antifreeze is not
available, a radiator and engine hlook should be drained when the vohicle 18 not in use; when op~
erating, the lower part of the radiator can be partially covered. The temperature of the wator
can be controlled by increasing or decreasing the covered area.

I‘_.;"--.illiIlBiillI:Hﬂ'.-.l.“].IIIi“llllll.lllll.Hlll

Fig 3=7. Repalr of punctured radiator core.

3-7. THERMOSTAT

I the thermostat s stuck in the closed position and will not open {overheating), it can be
removed and discarded. In cold weather, the radiator can be covered to keep the engine at nor=-
mal operating temperature. A thermostat stuck in the open position will cause the engine to run
cool. It should be replaced at the firat opportunity to allow the engine to warm up to the operating
temperature,

3-4
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3-68. ACCENSORIES

a. General. Although accegsories add to vehicle and driver safety, moet of them are not
needed In emergency driving, For example, there is no reagon in combat to stop driving a
truck becauge the hom won't work, On o dork night, however, the loss of headlights 18 almost
a8 crippling as the loss of a wheol, A broken windshield wiper can make driving almost ime
poaaibie in a gevere ralnstorm.

b, Heollighta. Blackout lights can be used when the headlighte are burned out. Remove the

coverplate and lona from the blackout lighte! they will give enough light to permit driving at
reduced gpeed,

¢. Windghleld wiper. If the windshield wiper won't work, put a string around the wiper arm,
bring it through the ineide of the cab from onn gide to the otheor, and back to the wiper arm again,
By pulling un the atring, you have mamlal cottrol of the windshield wiper,

3=9, REPAIRING LEAKS IN THE FUEL 8YSTEM

a. Generad, Small pineeize holes and punctures in a fuel tank can be plugged to keep fuel

from loaking out, A temporary gasoline container can be hooked up to take the place of a totally
damaged tank,

b [} mel tar*.

{1) Small hole or leak, A eelf-tapping ecrew, a washer, and a plece of some material to
usge for a gneket are all you need to seal a gmall pin-eige hole in the gagoline tank. Self-
tapping ecrews can he found on window or windshleld frames inside the cab, A piece of
leather from a tarpaulin strap or rubber from a tire makes a good gasket. Figure 3-8
shows how you place the washer under the screw's head and force the acrew through a
holc made in the gasket material down through the hole in the tank, The gorew i8 then
tightened securely. A leak in the seam of the fuel tank can be gtopped by rubbing soap
into the erack. v

[SFLP-?&?PING SCREW I

FUEL TANK

Fig 3-8, Repalr for hole.

{2} Puncture., A tank may be damaged by a sharp object piercing it and pushing the edges of
the break to the tngldes To repair guch & puncture, cut a plug from a tire. rubber heel.
or rubber hose about the size and shape of the hole, Remove a bolt and nut from the
vehicle and force the bolt through a hole cut in tho center of the plug, After installing a
nut on the bolt, forca the boit and about half the plug into the hole in the tank; tighten the
nut Wil the pressure on the rubber forces it to expand ard plug the hole, Figure 3-0

ghows how the rubber expands and fille tho hole., A repalr of this kind will last for an
indefinite length of time.
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TANK wALL

WASHER

PIECE OF HOSE

PIECE OF HOSZ
EXPANDS RADIALLY
ARD 3SEALS HOLE

rig 3-8, Repair for punctured tank.

{3) Unrepairsble damage, If a fuef tank f¢ demaged beyond repair, mount a container
Eiidr than the car‘wntor in the engine compariment, A gasoline can makes the beat
subetitute for & tank but anything will do, even an arctic boot, Cut the fuel line eading
from pump to carburetor as far from the carburetor 89 possible, The line must now
be bent but this muet be done carefully; otherwise you may crimp the line and cause &
otoppage, When the line is bent at the first point near the carburetor and prior to bending
it the second time to go down into the tank, tne line muet be filled with fuel. Then hold
your thumb or finger over the end to preveat the fuel from flowing out, Now bend the
line (keeping the end blocked) so that it 18 as near the bottom as possibie. Once the line
is down in the conmtainer, your thumb or finger can be removed, 1If the line s too short,
use the windshieid wiper hose to fengthen it, As long as the container 18 kept (illed with
fuel, tt will flow into the carburetor by force of gravity, Figure 3-10 illustrates how
this kind of connection 18 made, .

LIRE FROM GASOLINE
FUEL PUMP

Fig 3-10. Substitute for unrepairable fuei tank,

¢, Fuel lines, Aithough clogging in the fuei iine causes trouble, the big problems are brought
on by freezing, lesking, and vepor lock.

1) %igm A blocked or clogged fuel line often opens up when air 18 blown through it,
sconnect the iine at the pump and blow toward the tank or the cerburetor, depending
oa the location of the trouble,




(2) Leaking, Sonp {4 the best material to stop small leaks; string wrapped tightly over a
leak and coated with soap is also an effective expedient. l.eaking through a crack in
the line may be stopped by wrapping the line tightly with friction tape held in place by
wire, Figure 3-11 shows how a leak at a connection can be temporarily repaired, Re-
move the coupling flange nut, wrap string around the line nhead of the nut, push the nut
and string up to the connection, and tighten the nut securely. This forms a aoft gasket
on the flange, stopping the leak,

COUPLING NUT

STRING WRAPPED TIGHT
IN DIRECTION SHOWN

FLARED PIPE

Fig 3=11, Fleld expedient repair of leaking fuel line connection.

A broken fuel line can be repaired by instaliing a plece of windshield wiper hose over
the broken ends of the line and then taping the hose firmly in place.

(3) Vapor lock, Occurring in hot weather, vepor lock i8 caused by the liguid fuel becoming
so hot that it changes to vapor, Since the pump cannot pump vapor, no fuel will reach
the engine, A simple expedient is to wrap a plece of burlap or rag soaked in water around
the fuel pump. The evaporation of the moisture in the wet cloth lowers the temperature
of the fuel enough to return it to a liquid state, If a cloth {8 not available, cold water
may be poured over the fuef pump and lines.

3=10, PROPELLER SHAFT

If a vehicle has four- or slx-wheel drive, a defective rear propeller ghaft does not disable
it, If the shaft ia broken, the driver can remove it at the universal joints, engage the front-wheel
drive, and continue driving at a reduced speed,

3-11, -AXI.¥S AND SPRINGS

On a vehicle with four-wheel drive, if the rear axle or wheel breaks or one of the tires goes
flat, a pole approximately 4 {nches thick and & to 8 feet long can be used as a substitute for one
wheel, One ¢nd of the pole i8 put under the axle housing and tied securely to the frame; the other
end resta on the ground, With the front-wheel drive engaged, the vehicle then moves under its

own power, Starting may be difficult, but once the vehicie 19 moving, it rides and handles.
Bur‘pr[glnnl\' wall

FFig 3-12, Skid arrangement.
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Since driving a vehicle with a broken apring is dangerous, chain the axie securely in
position to keep it from shifting and take the vehicle's weight off the spring by lashing a block
of wood between 1t and the frame,

FRAME CROSS MEMBER

- "1 AT R At 4]
3 %ﬁ 15. &
R "

EIE BRES w000 on saT oW
SPANG REGOOGO #ors. wins. on cANLE
AXLE

Fig 3-13, Broken spring.
3=12, SUMMARY

The fleld expcdient repeirs discussed were some common onea which have been put to
use at one time or another, You msy know of some others which might also be put to use., It
is recognized that some of these expedient repairs may take as long or longer than a standerd

authorized type of repair, The point to remember 18 that field expedisnt répairs are done 1o
overcome a serious vehicle problem when it ie absolutely necesssry to hﬁ the Egio’u %
at that grﬁc r tlme, They are done using whatever {s immedistely available, They a
never ne under normal operating conditions as they can 1ead to other types of vehicle

fallures. They should be considered in an emergency aituation like combat or where a person‘s
life is at stake and maintenance personnel snd/or maintenance factlities are not available,
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UNITED ATATER MARINE CORPS
MARINE CONPS INBTITUTE. MARINE BARRACKS
BOX 1779
WASHINGTON, 0.C. 80013

LIGHT VEHICLE PREVENTIVE MAINTENANCE
Course Introduction

LIGHT VEHICLE PREVENTIVE MAINTENANCE is designed to instruct Marines, private
through sergeant, in the performance of preventive maintenance. It 18 designed to increase
the competency of Marines operating military motor vehicles. The courae 18 specific in
nature as to the preventive maintenance areas although it i8 not confined to any one type, make,

or model of wheeled vehicle,
ORDER OF STUDIES
Reaerve
l.eason Study Retirement
Numbenr Hourse Credits Subject Matter
1 1 Maintenance System and Tires
2 1 Batteries, Cooling Syatem, and
Vehicle Lubrication
3 2 0 Dafly and Weekly Maintenance
4 2 1 Fleld Expedient Repairs
2 1 FINAL EXAMINATION
12 4

A A D A i A R D AR A A DA i A D A D D D A A iy D A DA A A D A A D A A A

EXAMINATION: Supervieed final examination without textbook or notes; time limit, 2 hours,

MATERIALS:

RETURN OF
MATERIALS:

MCI 35, 23, l._ol‘sht Vehicle Preventive Maintenance.

Legson aneeta and answer sheets,

Students who successfully complete this course are permitted to keep the
course materiala.

Students disenrolled for inactivity or at the request of their commanding
officer will return all course materials.
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UNITED STATES MARINE CORPS
MARINE CORPS INSTITUTE MARINE BARRALKD
MON 1770
WASHINGTON, D.C. 20013

LIGHT VEHICLE PREVENTIVE MAINTENANCE

Leseon 1

Maintenance System and Tires

STUDY ASSIGNMENT: Information for %I Students.
Course Int on

MCI 35.33, Light Vehicls Preventlve Maintenance, thap 1, sections 1 and 3.

LESSON OBJECTIVE: Upon successful completion of this 1esson, you will be able to identify the
b different categories and echelons of maintenance. You will be able to
identify the effect of mechanical irregularities and vehicle operation on
tires., You will ba able to identify what preventive maintenance measures
are needed for good performance and equal wear of tires. You will also be
able to identify the procedures for removal of wheels from the vehicle and
demounting and mounting of the tires, using the correct tools,

WRITTEN ASSIGNMENT:

R

A. Multipls Cholce: Select the ONE answer which BEST completes the statement or answers
;l; question. After the corresponding number on the answer sheet, blacken the appropriate
Value: 1 point each

1, What ie equipment maintenarce called that 18 performed by and e the responsibility of
of the using unit?

a., Depot ¢, Intermediate
b, Organizationsl

2, Organizational maintenance {ncludes what two echelons?

a, mmwwrﬂ C, mmaﬂd’em
b, Third and fourth d, Firet and fifth
3, Which echelon of maintenance is performed by technically trained personnel assigned to
the uging unit?
a, First d, Fourth
b, Second e, Fifth
¢, Third

4, Specific mechanical irregularities may be difficult for an operator to detect, 8o, operators
should be primarily concerned with

a, knowing how to make all adjustments.
b, early detection of any irregularity.

¢. how much time the repair will take.
d. whai parts may have to be replaced,
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5. Using figure 1-8, {f we overload the vehicle by 20% and 100% of the normal tire wear io
30,000 miles, how many milee will be lost because of the overload?

e. 20,000 milea ¢, 5,000 miles
b, 9,000 miles d. 2,000 miles

6. Usaing figure 1-6, what 18 the percentage of tire wear saved if your vehicle speed 18 reduced
trom 60 mph to 38 mph?

a, 60% c. 39%
bo 20% d' 15%

7. Which of the following would put an overload on certain tires?

a, Operstirg the vehicle at speeds between 40 and 60 mph
b. A load that could be leas than the capacity of the vehicle, but is unevenly datributed %
c. A load that is witain the capacity of the vohicle and evenly digtributed '

8., For the purpose of air pressure adjuetment, you should not deflate tires ‘

a, when they are cold.

b, during or immediately after operation.
¢, if you are going to overload the vehicle,
d, 1if the vehicle is unloaded,

9. What 18 the purpose of tire rotation?

a. Equalise tire wear

b. Insure that the wheel lug nute are tight
¢, Insure that tire pressure i8 correct

d. Insure that tire locking ringe are secure

10. If the jack 18 not properly positioned on the vehicle when lifting, it could cause

a, the lifting capacity of the jack to be reduced.
b, damage to the vehicle,
¢, the vehicle to be lifted to an improper height.

11, When replacing wheel nuts, the beveled edge of the nut should

a, always polmt inward towards the rim,

b. point inward only on the lift stde.

¢. polnt inward only on the right aide,

d. not point towards the rim, only the flat aide.

12, Which of the following should you observe as safety precautions when demounting a tire from
arim?

a. Make Bure that the locking ring is on the underside, deflate the tire, remove tire from rim,
b. Remove locking ring, deflate tire, remove tire from rim.

¢, Remove the valve core and {nspect the rime, tire, and locking devices.
d. Inspect locking devices and rims, and remove tire from rim.

13, What 18 the ideal safety measure to take when inflating e tire?
a, Place it {notde a cage made for the purpose.
b. Lay the tire with ring facing up and place a heavy object on it.

¢, Inflate the tire to 50% of its correct preseure until it {s mounted on the vehicle.
d. Inflate the tire to 26% over the correct pressure.

35.23
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14, A flat base rim o different from the drop center and safety rim because it

u. needs a iock ring to hold the tire on,

b, has a well thet the bead of the tire rests in,

c, usos u well and locking ring to hold the tire on,
d, has u flap to hoid the tire on.

16, A semthard plece of rubber which protects the tube irom the edges of the tire bead and the
boge of the rim 18 called a

a, locking ring, ¢. ssfety rim,
b. flap, d. tire wedge.

16, Which item below 18 usged to hold the tire on a flat base rim?

a. The well designed into the rim c. The tire bead
b. The locking ring d, The valve glot designed into the rim

17, The four functions of the valve repair tool are removing the stem, rethreading outside threads,
rethreading inside threadas of the valve stem, and

a, milling the end Yo remove rough edges, c, sealing the stem to prevent air leakage,
b, crimping the end to hold the stem, d, measuring the tire pressure,

18, When demounting a tire from a drop center or safety rim, the bead (top and bottom) muet be
free of the rim and one side forced down into the well so thut the

a. other gide can be lifted over the edge of the rim,
b, tube is free of all afr pressure.

c, valve core can be removed.

d, tire is balanced,

19, Priorto demounting a tire on a flat base rim, it must be deflated and then the

a, tire bead (top and bottom) must be loosened from the rim,
b, tube can be removed,

c, tire ﬂap and tube can be removed.

d, tire, flap, and tube can be removed,

20. You heve found the object that caused & puncture in the tire, What method should ysu use to
locate the hole in the tube easily?

8. Mark the location of the puncture and valve stem on the tire,

b, Mark the location of the puncture on the tire,

c, Mark the location of the stem on the tire,

d, Mark the location of the tire at the point with the least amount of tread,

24, What 18 the purpose of inflating a tube and then submerging it in water, while visuaily
inopecting for air bubbies?

a, To {nsure that the valve cap i3 on tight
b, To detect pinhole type punctures
¢, To clean the tube

22, An object thet punctures the tire and is difficult to find can be located by
a, runnihg your hand around the inside of the tire.
b, filling the tire with water to locate the hole,

c. using a magnet to pinpoint the object.
d, running a rag around the inside of the tire so it will snag on it.

35,23
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24.

27,

When repairing a fiat (before the tube 18 installed), the inside of the tires should be wiped
trae of rubber duat particles and

a. visually inspected for cord damage. c, cleaned with solvent,
b, the depth of tread measured, d, the tire balanced,

What method 18 used to prevent enlargement of punctures in tubes (especially synthetic)?
a., Round out/buttonhole the ends of the puncture,

b. Apply a patch at 1east three times as large as the puncture,

¢, Buff the area around the puncture,

d. Make deep grooves in the rubber.

What 18 the purpose of buffing the area around a puncture in a tube?

a, To keep the puncture from enlarging

v, To enable the patch to stick better

c. To make it easier to locate the puncture

What are two methods of patching a tube?

a. Heat ang chemical curing e, Vulcanizing and crossway buffing
b, Crossway buffing and coldpatching d. Pressure and clamping

All or a combination of the items below cause tire detexioration, Which one of the items
causea cracking or checking sometimes called weathering?

a, u‘m C, m
b. Heat d. Ozone

What 18 done to protoct tires from deterioration when atored out-of-doors?
a. Limit the number to five in a stack,

L, Stack them on the ground because of the molsture,
c. Cover them with canvas or something similar.

Total Pointe: 28

» L I
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38.23
UNITED STATES MARINE CORPS
MARINE CORPE INSTITUTR, MARINE BARRACKS

BOX 1T
WASHINGTON, D.C. Z0OMY

LIGHT VEHICLE PREVENTIVE MAINTENANCE

Leeson 2

Batteries, Cooling System, and Vehicle Lubrication

STUDY ASSIGNMENT: MCI 38, 23, Light Vehicle Preventive Majntenance, chap 1, sectlons 3
through 8,

LESSON OBJECTIVE: Upon succegsful completion of this 1esaon, you will be able to identify the
functions, potential hazarde, and the removal and installation procedures of
the lead-acid battery., You will be able to identlfy the procedure for using
the battery and battery/antifreeze hydrometers, You will be able to tdentify
the activation, cleaning, and charging procedures for the battery. You will
be able to {dentify the types of cooling aystems, functiona of cooling aystem
components, and maintenance procedures for the cooling system. You
will be able to identify the purpome of engine lubrication, yge of the lubrication
order. procedure for replacing grease fittings. and the procedure for
performing oilcan maintenance,

g

WHhiTTEN ASSIGNMENT:

A, Multiple Cholce: Select the ONE answer which BEST completes the statement or anawers

the question, After the corresponding number on the anawer sheet, hlacken the appropriate
hox,

Value: 1 point each

1, What are the three parts of a Jead-acid storage battery that an operator will be most con-
cerv.ed with?

a. Vent pluge, separators, and casing

b, Vent plugs, caaing, and gell ¢connector

e, Terminal poeta, vent plugs, and cesing
d. Post strap, cell connector, and vent plugs

2, The chemical reactlon between the liquid electrolyte and metal plated in the battery 18 re«

leaged as
a. gae, c, vapor,
b, electricity. d, heat,

3. Which item below provides energy for engine atarts, short term overload demands, and
s.a.ergency power when the generator {8 not working ?

a. Starter c. Voltege regulator
b, Generator d. Battery
4, Weight, acid burns, explosiveness. and electrical shock are potential hazards when working
with a
a, battery. c. voltage regulaten
b, generator. d. wiring harness,
1an 2; p. 1
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A high concentratlon of hydrogen and oxygen gases j8 most likely to be found in what
environnient?

a, Storeroom where unactivated batteries are kept
b. Place where batteries are being charged

c. Areas where many vehicles are parhed

d. Outdoor lubrication rack/pit

You should yge rybber gloves. apron. and goggles or face shield when working with

a. batteries, c, lubricanta.
b, fuel, d, cleaning solvent.

Knowing the location of the nearest water supply. providing adequate ventilation. and having
ready access to a fire extinguisher are all

a. safety measures when working with batteries.

b, eafety measures when refueling a vehicle.

¢, aalety measures when Bpot painting & vehicle.

d. necessary when perfrrming weekly maintenance.

The battery clamp puller and lifter are ideal toola to remove battery clamps because they

8. are easy to operate.

b, aleo clean the battery post,

c. will prevent connecting the wrong clamps,

d. will prevent damage to the battery clamp and battery.

Which of the following items would NOT help the operator detormine which poat a battery
¢lamp should be inatalled on?

a8, The symbol {+) €. The diameter of the hole in the ¢clamp
b, The letter (N) d. The length of the cable

So that the battery holddown brackut can function properly, the bracket bolis musat be

a, tightened so that the bracket 18 forced down into the battery,

b. engaged at the bottom of the compartment and tightened securely.

c. keptloose to allow the battery to shift which prevenia the cables from breaking.
d. mede of sluminum to prevent grounding out.

It |s posaible fur battery clampa to be inatalled upalde down, When thie occurs, 8 poor
connection ia made because the

a, tapered pcrtion of the cle'np and post o not match,
b. cable wiil not fit properly.

c, bolt used to tighten the clamp .+ ton long.

d, clamps will corrode faster.

To .rovent srcing when removing batterics from a vehicle, you must always remove the
a. battery holddown firat,

b, poaitive clamp first.

¢, negative clamp firat,

The battery hydrometer and the electrolyte and antifrceze teater are ysed to measure

a, volts, c, polarity.
b. ampercs. d. epecific gravity.

lan 4 pe 2
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{4, Why should o specifie gravity reading NOT be takon just after adding water to the
battery or after hoavy cronking (turning over of the ungine) hae juet taken place?

a. Rouding may net be corroct. ¢, Vent caps ghould not be removed.
h. Hattery {a too hot, d. Battery should be charged.

15, What itoem will produce electrolyte when mixed together in the correct proportions?

4, Wnter and sulfuriec acid c, Water and baking soda
b, Sulfuric acid and baking soda d, Water, baking soda, and sulfuric acid

16, When taking a reading with the battery ayringe hydrometer, you should draw only enough
liquid into the tube 80 that the float

f, Is up into the bulb,

T b, doesa not brcak contact with the bottom of the tube,
¢, 18 exactly 1/4" from the top and bottom.
l tl, i3 free at the bottom anad not into the bulb at the top,

17. Holding the device at eye lavel and reading the number on the float where 1t meeta the level
of the liquid i8 a technique for taking a reading with a battery

a, syringe hydrometer, c. 8yringe filler,
b, charger, d, gravity flow filler,

13, What specific cells must be checked when taking the epecific gravity reading of a battery?

a, Only the two on the left ., Allcells
b, Evcry other one d. Only the ones that are low

19, Using #0° as the standard and using the correction rule, what would the corrected
spgcil’lc gravity reading be if the specific gruvity reading 1 1, 205 and the temperature 18

o0 ?
a. l. 130 c. l. 299
b, 1,291 d, 1,413

20, When you are usin, ‘he antifreeze and electrolyte tester and the acale i8 not clear and sharp
where the light and dar’. arcas meet, it indicates that

a, the tester ia broken. ¢, the wrong dipstick wae wsed to draw the sample.
b, the measuring window needs cleaning, d, a temperature correction 18 neceseary.

21, Whaeii mixing water and sulfuric acid to make electrolyte, you should

a, n ‘er take a specific gravity reading until the dilution period t8 over,
b, never stir the solution,

e, hever use a glaga or earthenware container.

d, never pour water into acid,

22, When activating a new battery, the temperature of the electrolyte and the battery must be
between

a, sog and 1007 and each cell ghould contain sufficient liquid to cover the plates,
b, 32 and 60° with sufficient Uquid tc cover the plates,

¢. 1002 and 110" with sufficient liquid in each cell to cover the plates.

d.  40% nnd 100° with sufficient llquid to cover the plates In at least two cells,

A8 23
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When activating a new battery and you have finished filling it to the proper level, for the
best results it should be

8, stored at room temperature overnight,

b. ellowed to heat up for at least 1 hour.

¢, placed on charge.

d, tagged designating the date and time of installation.

What i8 a good aolution to remove corrosion from the battery?

a. Soda (biccarbonate} and water ¢. Diesel fuel and aclvent
o, Solvent and thinner d., Soda {bicarbonate) and solvent

AB part of the cleaning procesa, the battery casing ahould be inspected for cracks and all
ceps should be on tight, What i the reason for this?

8, To prevent baking soda from entering the battery which could cause damage
b, To prevent the alectrolyte from becoming hot

¢, To make the battery sasier to clean

d, To prevent gassing of the battery

To determine at what voltage to start for a moderate rate of charge, you must know the
rated ampere-hour capacity of the battery. You then start the voltage equal to

8. 40% of the voltage and taper off to finish ot 20%.

b, 5§0% of the voltage and taper off to finiah at 30%.

c. 5% of the rated empare capacity and gradually {ncrease o 30%.
d, 10% of the rated empere capacity and taper off to fintsh at §%,

What should you do when charging a battery and excesaive gassing cccurs ?

8, Reduce the charging rate. ¢, Reduce the level of the electrolyte.
b, Increase the charging rate. d, Increage the temperature of the slectrolyte,

A sulfated battery 18 the result of constantly being kept discharged or undercharged or one

8. that has been stored at temperaturda above 80°,

b. in which the level of electrolyte 18 too high,

¢, in which the lavel of elactrolyte is allowed to re/naln below the proper level,
d, that has nct been activated,

Regardless of which rate of charge 18 used, you must check the specific gravity occasionally
during cherging. As the battery nears full charge. it should be checked every

a8, 10 minutes, ¢, 30 minutes.
b, 13 minutes. d. hour.

What is the purpoge of the coolent in a liguid-cooled engine?

8, To abaorb heat from the engine

b. To insulate the engine from freezing
¢, To prevent the hoses from rotting

d, To absorb heat from the radiator

In order for an alr-cooled engine to operate afficlently, it {s designed so that

8, it must heve movement to prevent it from overheeting,

b, the hotter the engine becomes, the faster the coolant will circulate.
¢s it cannot be overheated,

d. the maximum amount of air comea in contact with the engine,
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The coreo of the radiator must be kept clean of dirt, mud, and obstructions to allow the

a., thermostat to operate {reely.

b. e¢oolant level to be visually inspected.

¢, maximum amount of air to pour through the core.

d, coolant to drain from the top tan} fo the bottom tank.

The purpose of the radjator core i8 to

a, oxpose coolant to the air 8o that it can be cooled.

b, store excess coolant due to overflow.

c, provide pressure go that the coolant can be circe*ated.
d. allow fos expansion {f the coolant ghould freeze.

The water pump 18 normally diriven by what method?

&, Chain drive ¢ Shalt
b. Relta d. Centrifugal force

The main purpose of the fan 18 to

a, pull air through the radiator core, ¢, cool the water in the radiator.
bs cool the water in the water jacket. d, provide g pulley for the drive belis.

As a driver, what should you check when you are inapecting the drive belts ?

a. Alinement, unusual wear, and proper adjustment
b. Pealance, alinement, and proper adjustment

c. Proper atrength, alinement, and balance

das Correct color, alinement, and balance

Which component ¢ combination of componenis 18 powered by the drive belta on a vehicle ?
a. Generator, oil pressure gage, and wuter pump

b, Generator, water pump. and temperature gage

c. Generator, fan, and water pump

d. Generator, thermostat, and water pump

When starting a cold engine, what eftect does the thermostat have?

#. Makes the vehicle easier to atart ¢, Permiis free circulation of the coolant
bs Allows the engine t0 heat up faster d. Makes it easier for the water pump to turn

The radiator cap provides a tight seal for the cooling aystem. Thias enahles the system to
b

a, pressurized. ¢+ f{ree circulating.

b, energizeds d. free of loreign chemicals.

Making surc that the engfine temparature {s well below 200°F 48 a atep in the

a. beforc-operaylon check. ¢, testng the frcezing point of the coolant,

b, flushing of the cooling syatem. d, after-operation check.

When flushing the cooling syatem, the thermostat may remajn partially cloased (not enough

heat)s A restriction may have to be placed in front of the radiator to raise the temperature.
Whitn this niethod 18 used, what must the driver NEVER do?

a, Smoke ¢, Leave the vehii:le unattended
bs Open the hnod d, Start the engin»

3bH, 24
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The correct 1evel of the engine coolant ia reached when the coolant ia

8, even with the top of tha radistor filler neck.

b. & minimum of 3 to 4 Inchea below the base of the fuler neck.

c. &t least 1/2 inch to 3/4 fu11 depending on the capicity of the radistor.
d. one Inch down lrom the top of the flller neck.

The cooling ayatem in your vehicle needs flushing (normal), You muat {asure that the
temperature {a correct, that the cap {8 removed, and that the draincocks are opened. You
then

., direct & continuous aupply of water through the radiator for approximately 25 minutes.

b. allow the ayatem to drain completely, close drain, and reffll to proper level,

¢, remove the tharmostat and direct a continuoua supply of water through the radiator for
8 minutes,

d, aliow ths system to drain completely, close drain, and add cocrosion inhibitor.

What would be proper to use when your vehicle cooling aystem requires extensive cleaning ?

s, Inhibitor ¢, Stop 1eak
b, Cieaner and neutraliger d. Alr preasure

You are inapecting your vehicle and notice discoloration or staining in the vicinity of a
freese plug on the engine. What would thia indicate?

s, Coolani leak ¢, Loose radiator hose
b. Fuel leak d, Defective water pump

A high temperatura gage reading, discoloration or staining, or a chenge in coolant level
between operation checks are three items that would help the operator

s, determine that the cooling aystem needa flushing.

b, detect 1eaks.

¢, detecta cracked engine hlock,

d, determine that coolant {8 pot at the correct prot-.ction jevel 8gainst freezing.

What do rusty or §rayish atains around the top of the radistor indicate ?

&, A leak has developed, ¢. The drive belts are loose.
b, The cooling aystem needa cleaning. d. The water pump is defective,

Leaks will normally occur whare the water pump shaft extonda through the housing et
engine block freeze pluge and elso

a, at the cornér seama where the radistor top and bottom tenks are joined.
b. at the point where the overflow tube entera the surge tank,

c, on the top of the aurge tank,

d, at the point where the radistor cap locke to the top of the radiator.

Antifreesze ghould be checked for freezing protection in what manner ?

a, Viaually teated frequently c. Hydrometer tested only when inatalling
b, Hydrometer tested frequently d, Visually tested daily

When teasting with the antifreese syringe type hydrometer, you must have two readings.
These two readinge sre

a. float scale and thermometer reading. c, cell and voltage reading.
b, wet bulb and thermometer reading. d. thermometer and cell reading.
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81, Using figure 1-108 (puge 1-57) and the insert, what would the antifreeze protectionobe i
the liquid level crosses the float at the letter O and the temperature reading 18 120 ?

a, -49 c, =38
b, =44 d, -33

82. When you are testing antifreeze with the antifreeze and electrolyte tester and you nave placed
a sample on the measuring window, you would then sight thnough the eyepiece and where
the light and dork arcas meet you would read the scale. Which acale would you read?

8 Left

b, Right

€. Both left and right and divide by two

d, Left or right as long a8 it is where the light and dark areas maet

53. The purpose of engine lubrication i8 to reduce wear, cool, clean. and

8, allow the cooling eystem to circulate freely.
b, prevent corroaion in the cooling system.

¢, increase fuel mileage.

d, wseal in power,

54, Reducing friction and acting as a preservative are two main purposes of

a, lubricant, c, water.
b. pain t' d. B teal'l'l [

86, What publication contains specific {natructions on how to lubricate a vehicle?

8. Marine Corps Order 4700/15A
b, Lubrication order

¢, Standing operating procedures {(SOP)

§6. Using figures 1-108 through 1-111. what information would be determined if you were
checking the brake master cylinder?

8. 1t should be checked at 24 months/12, 000 mile intervals and 1t usee 860 80 fluid
only, What the cylinder looks like is not ghown,

b, 1t should b, checked at § montha/8, 000 miles intervals and it uses (HB) non-potroleum
fluid only. What the cylinder looks like is shown in E, figure 1-111,

c. 1t uses (HB) petroleum fluid only and it is checked at intervals of 1, 000 miles.

d, 1t uses lubricant HB and you check the level,

57. A vehicle may require special lubricating inatructions becausge of the climatic conditions
{n the area where the vehicle i to be used, As an operator, where would you find this
information?

a, In the lube order for the particular vehicle

b, In the standing operating procedure

c. 1n the table of equipment for your unit

d, 1n the parts manusl for the particular vehicle

88. When using the chart that containe apecific inatructions on lubrication, you ehould always
check to make sure it {8 the one designated for

a. Your particuiar vehicle. ¢, the gpecific area of operations.

b, the perticufar climate. d, the type of loads you will be carrying.
356, 23
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%9, (reane fitiinge vary in shapes such as 459 and 80° angles. These different shapee are uged
because

8, some gﬁl take gear ofl 80 (80 90) and others will-aot,

b. the 80, angle will not break oft as easlly.

¢, the 45 angle Prevents grease from running out and the 00° angle does not.
d. properly placed they are easily reached for greasing.

80. You are greasing a vehicle. What ahould you do prior to inseriing the gun into the fitting ?

a, Clean the tip of the fitting off.

b. Remove the fitting to insure that {t is not plugged,

¢. Gently hit the tip end of the fitting to loosen it,

d, Heat the tip of the fitting to allow the grease to flow.

61, Deterioration of rubher and rotting of canvas gre greatly increased when performing oilcan
maintenance if

a, the outaside temperature is less than 60°.
b, the ofl i8 the wrong weight,

¢, the ofl i3 not at the correct temperature.
d. ofl is aquirted or spilled on these items.

62. Which ttems normally require oflcan maintenance ?

a, Shock absorbers, electrical connections, aand water pump

b, Horn button. fan belts, and ignition ewitch

¢. Differential breather valve, directional signal control. and dimmer switoh
d. Hinges, choke cable. &nd geat adjuster

63. The correct level of the lubricant for the winch worm gear must be determined, Whioh procedure
below {8 correct?

&, Remove the uppermaost plug. If ofl doea not Seep out, fill,

b, Remove the plug on the side and the top plug. Fill until oil seeps out at the top plug.
¢. Remove the plug in the side. If oil seepa out, it is at the correot level,

d. Remove the two grease fittings and fill with 80 80

64. To rewind a winch cable with any degree of accuracy. you ahould have
a. & helper giving gpecific turning directions.
b. & rope as long as the cable attached to it and used as a guide.
c. a helper stationad in the cab to gulde you in a straight line.
85. During the lubing process you ghould alao include a good
a. visual inBpection of the undercarrisge.
bh. cleaning of the cab and compartments.

¢. visual inspection of the cargo bed area.
d. visual ingpectior of the canvas.

Total Points: 85
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UNITED STATES MARING CORPS
MARIND CORPE INSTITUTE MARINE BARRACKS
SORI1T7TE
WABHINGTON, DG. 20OV

LIGHT VEHICLE PREVENTIVE MAINTENANCE
Lesson 3
Dally and Weelkly Maintenance

STUDY ASSIGNMENT: MCI 38,23, Light Vehicle Preventive Maintenanoe, chap 2,
LESSON OBJECTIVE: Upon aucoessful oompletion of this 1esson, you will be able to jdentify

the procedures for completing the trip ticket as it pertains to the
operation checks.

WRITTEN ASSIGNMENT:

A. Multiple Choice: Select the ONE answer which BEST completes the statement or anawers the
quastion. After the corresponding number on the answer sheet, blacken the appropriste box,

Value: 1 point each

1,

4,

Which of the lollowing {tems gives authority to operate 2 vehicle?

&, Master log : ¢, Operator's {dentification card
b, Trip tiokst d. Unit's weekly PM form

The daily and portions of a weekly preventive maintenance checkiist oan be found on
what lorm?

2, Unit's weekly PM form

b, Preventive maintenance schedule and record
o, Master log

d, Trip ticket

Which of the following symbols {9 used on a trip ticket to indicate thet the item is OK?

a, * c, X
b, v d, 0

How does the driver evaluate the condition and performance of his veldcle on a daily basis?

a, Completes the before-, during-, end sfter-operstion checks

b, Completes the weekly cheoklist form

¢, Haa the vehicle gcheduled lor daily lubrioation

d, Remembers what's wrong with the vehicle and verbally notifies his supervisor

It the driver puts the symbol (x} on the trip ticket when performing the cuperation onvcks,
what does it maan?

a, Weekly check c, loOK
b, Does not apply d. 18 defective

To enable your supervisor to use your information in the remarks section, the information
should be written in a

8, general maaner,
b, manner that includes terms suoh as all and throughout,
¢. specific manner,
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7. Al vehicles In your ynit are equipped with a jack and lug wrench. You are performing your
before-operation check and find that yours are missing. Where on the trip ticket would you
‘ndicate this information?

a. Under safety devices for the before-operation check

b, Under damage/pilferage for the after-operation check
c. Under damage/pilferage for the during-operation check
d. Under damage/pilferage for the before-operation check

8. You have secured your vehicle for the night. At that tf;ne all dents had been noted. The
next morning before leaving you find a new dent. Where would you record this?

a. Under damege/pilferage for the before-operation check
b, Under toole and equipment for the before-operation check
¢, Under engine operation for the during-operation check

d. Under safety devices for the after-operation check

9. Which type of leak i8 most likely to cause engine overheating?

a, Exhaust c. Coolant
b, Lubrication d. Fuel

10, Which item below i8 most likely to cause a coolant leak?

a. Loose fan belts c¢. Radiator fins partially plugged with dirt
b. Radiator draincock d. Broken temperature gage

11. Other than by visual detection, what characteristic would help the driver detect a brake
Quid leak? .

a. A vibration in the steering wheel

b. The inability of the emergency brake to function properly

c. The extra amount of force it would take to depress the pedal
d. The distinguishable odor it produces

12, Placing your boot tightly on the end of the tail pipe and llatening for a puffing gound is a
method for determining

a, an exhaust leak.
b, an air leak,

c. the temperature of the tail pipe.
d. if all the exhaust system supports are tight.

13. What should be done when you check the oil level in your vehicle and you find it is we}ll over the
full mark?

a, Operate the vehicle because the excess oil will do no harm.

b. Drain the excess oil out, check it for water contamination, and fill to correct level.
c¢. Operate the vehicle for at least a week and then check it.

d. Drain the oil and adjust the level to approximately 2 quarts below full.

14. Qil should be added if the reading on the dipstick indicates it ig
a, at or below the "add ofl" mark.

b, ot the full mark, {f your vehicle uses oil.
c. between the "add ofl" and full mark,

35.23
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15. The specific purpose of a grommet ie to prevent

enlargement of holes drillcd in the vehicle,

water from entering holes that have been drilled in the body.

eabirs and wiring from chafing.

. corrasion at the polnt where cables and wiring pass through the vchicle body.

e~ e

16, When vonducting the englne warmup check, the engine apeed ghould bc kept at

a, a fost idle.

b. thc (astest spred the accelerator will permit.

¢, the fagtest speed the accelerator will pernd. for at least 5 minutes.
it, altcrnate apeeds by high revving of the engine and fast idle.

17. When performing the cngine warmup check, the operator should aleo listen for odd nolges and

’ a. lood his vehicle with the necegeary equipment,
l h. clean the Inalde of his cab,
v, civan the windshield.

d, monitor the various gages.

18, When the temperature gage registers a high reading, the probable cause is an abnormal
condition {a the

a. fucl 8ystem. ¢, lube aystem.
h, coulitig system. d, electrical aystem,

19. By monltoring the temperature gagc, the driver will be alerted early to a malfunction in the

a, fuel pystem. ¢, engine cooling aystem.
b, oll pressure system. d, air aystem,

20. When monltoring the battery-generator gage, where ghould the needle point under normal
concitlong?

o, In the first half of the green section

b. As far right in the green section as poasible
v, I the ved scction

(, Poiuting directly up

21, Monltoring gages, Hotening for unusual nolses. and detecting unusual odors are three tems
to help

i, I the varly detection of malfunctions,
b, the ovperntor from beecoming drowey.

¢, determine If the vehicle i8 overloaded.
d, the operator maintain the correct speed,

3
(29

2, IF the hrake prdal docs not have cnough free travel, the result will be

a, a luss of braking power. c. a lose of stecring control.
b, leakage of brake fluid. d. that the brakes wlll drag.

23. 'Too much free travel in the brake pedal will cause

a, o logs of steering control, c. leakage In the wheel cylinders.
b, the axle scals to lcak. d. aloss of braking power.

45,23
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2‘.

25.

26,

7.

23.

30,

.

Proper free travel adjustmem in the clutch pedal is necessary so that the transmission can be

a, ftully engaged and disengaged without grinding the gsare,
b, used for coasting downhill,

¢, shifted without using the clutch,

d. used to supply power to the power-takeoff unit.

Normally if a vehicle has too much free travel in the steering, {t could be detected because
of whet condition?

a, There will be a cracking nolse when the wheel 18 turned,

b. The operator must constantly turn the wheel back and forth,
c., The vehicle Plllls to the rlguo

d, ‘The vehicle pulls to the lsft,

Which of the following would indicate too much free play in the steering system?

a, The vehicle pulls to the right when the brakes are applied,

b, The steering gearbox makes a cracking noise when turning the steering wheel,
¢, The steering wheel has to be turned exceseively before the wheels react,

d, ‘The wheels respond with just & slight turning of the steering wheel,

Bacause of the varying conditions (vehicle speed, terrain, and payload), which operation
check would be most likely to uncover symptoms of poor engine performance?

a, After operation c, Engine operation
b, Engine warmup d. Unusual noises

While you are operating your vehicle, you hear an unusual nolse. You should consider this
as a warning and

a. forget about it until eomething happens,

b, have the vehicle towed back to the MT 1ot.

c. keep operating the vehicls to see if it will stop,

d. its origin should be pinpointed to determine what the cause may be.

Which operation check 18 intended to insure that your vehicle is fully serviced when you are
finiahed?

a, Duringeoperation c. After-operation
b, Weekly PM d. Before-operstion

Which of the items below is NOT considered 18 rart of the eight general inspectiona that should
cither be visually or physically determined when performing preventive maintenance ?

a. Determine that the item 18 in good condition, correctly assembled, stowed, and secured

b. Determine that the iterr is not worn exceasively or lesking

c. Deotermine that the item 18 adequately lubricated and properly adjusted

d, Determine the exact llfe of the item before it will need replacement and the amount of
time it will take to replace it

The two types of air cleaners used on military vehicles are

a, fiber and metallic, c, positive/nonpositive.
b, wet and dry, d, porous/monporous.

32, When the operator {8 checking for proper alinement, unusual wear, and proper adjustment,
which {tem below would he be looking at?
a, Water pump c. Drive belts
b. Headlights d. Winch cable

35.23 )
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33, As an opeastor Ingpucting the cooling gystem, which three items would you be inspecting?

a, Hard stiff hosea, clamps positioned improperly, and loose struts or braces

b. Clamps positioned improperly, faulty thermostat, and loose struts or braces

c. Clamps positioned improperly, loose struts or braces, and radiator cap that haa the
improper pressure release

d, Hard stiff hoses, incorrectly pitched fan blade, and a faulty thermostat

34, Wha! is the correct method of inspecting for dents?

a, Inspect only the passenger's side, c, Inspect around the entire vehicle,
b, Inspect only the driver's side, d. Inspect only the front and rear,

36, What is done to protect canvas from mildew?

a, Keep it damp and clcan,

] b. Keep it clean and expode it to air and sunlight.
c, Keep it tight and dry,

l d, Keep it well sypported and dry,

38, Which item below 18 a function that canvas would NOT perform?

a, Helps keep personnel dry and warm

b, Protects cargo from the elements

c, Protects agalnst carbon monoxide poisoning

d, Protects troop Seats and seat canvas resulting in less maintenance

37, What procedure should be followed if you are required to maintain canvus in storage?

a, Canvas should be clean and dry, atacked on dunnage, and the canvas stored the longest
time should be issued first,

b, Canvas should be clean and fairly damp and stacked as tightly as possible,

c. Canvas should be stacked as tightly as possible to prevent the circulation of afr, and
the canvas stored the shortest time should be i8sued first.

d, Canvas should be rolled tigitly and stored on dunnage, and dampened frequently to
prevent it fyrom drying out,

38, You are visually inspecting your vehicle. It is parked on fairly level ground, tire pressure {8
correct, and the vehicle i8 empty. What would you consider wrong if you noticed one corner
of the vehicle sagging?

a, Worn tie rod ends c, Loose axle flange nuts
b, Weak or broken spring d., Bent or loose drive shaft

30, What uccurs If shock abeorber mourting bolts are not kept tightened?
a, The movement of the bolts will cause the spring to shift,
b, The tie rod ends will wear out faster,
e, The movement of the bolt will cause the steering gearbox to loosen,
d. The movement of the bolt will cause the mounting bracket hole to enlarge.

40, Shock absorbers used with coil springs are exceptionally important because theyp vent

excessive
a, speeds when comevting, c, toe-in of the front wheels,
b, overloading of the vehicle, d. pitching and rolling,
35,23
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41,

42,

43,

- 44,

45.

46,

47,

48,

What procedure {8 used to determine if the universal joint {8 worn?

. Grasp the shaft with one hand and the "U" joint with the other and twist them.
Grasp the shaft with one hand and the "U" joint with the other and pull.
Grasp the shaft with both hands and twist it.

Grasp the universal with both hands and twist {t,

aooP

BHecause of the atress applied to the universal joints, what ia likely to ocour if the "U" botte
arc not kept tight?

a, The transmission will be difficult to shift.

b. There will be exceseive wear to the ''U" joint, which may even cause {t to fall out.
¢. The steering will not funotion properly.

d. The shock ahsorbers will not function properly.

When he 18 inspecting wheol rims, what are some of the {tems that the operator would be
looking for?

Craclks, broken welds, and dente

Out of balance rime and loose valve cores
. Worn or out of round brake drums

. Closed or bent cooling fins

N op
L

What §8 Ukely to oce.'r {f the valve stem ja not centered in the hols in the rim?

a, The tre will not roll properly.,

b. Chafing may occur, causing the stem to leak.
c. The hole in the rim may become enlarged.

d. The tire will be out of balance.

Line clamps, braces, and fuel tank supporta, {f kept tight and properly positioned, will reduce

a, chafing and prevent leaking.

b. the intervals at which the fyel filter must be changed.
c. the intervala for acheduled maintenance.

d. the need for carburetor adjustment.

Which of the following items are most likely to become loose or corroded if not maintained
regularly?

Battery clampa, cableg, posts, and the battery compartment
Battery clamps, cables, and battery gage

Cables, clamps, generator, and voltage regulator

Battery posts, battery compartment, clamps, vent caps, and casing

Soop

Which of the following {tems would you as an operator be looking for {f you were visually
inspecting the wiring on a vehicle?

Loose, corroded connections, frayed wiring, loose or missing wire supporta or retainer
Correct generator output, battery specific gravity, and frayed wiring

Correct voltage regulator output, frayed wiring, loose or corruded connections

Loose, corroded connections, correot wire size, frayed wiring, and battery speotfic
gravity

When replacing a headlight, you must first remove the lamp door/headlight rim and

a0 o

. unplug and remove the headlamp.

. remove the rubber gasket and unplug the lamp.
graap the headlamp so that {t will not fall out.
{ooaen the retainer ring and remove {t.

aoowp
L I
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49,

50.

B2,

53,

54,

56,

67,

Prior to replacing any socuring devices to the headlamp, it should be

a, tested, ¢, aymchroniged.
b, adjusted. d, pressurized.

When replacing the cover on a tafl light, what precaution must you take to keep water and
molsture from entering the assembly?

&, Leave the bottom screw loose so that it can drain.

b, Insure that the bulb will generate enough heat to dry it out,

¢, Have the cover spot-welded to the assembly.

d, Insure that the gasket 18 properly positioned and that the screws are tight,

Care should be taken when removing the retainer ring so that the

a, adjustment screws are not moved by mistake.
b, watertight connection 18 not loosened.

¢, headlight rim/door does not get bent,

d, ascrews do not become cross-threaded,

Tie roda, bell crank and steering gearbox, when worn or improperiy adjusted, will affect the

a. handling characteristics of the vehicle. ¢, alinement of the differentials.
b, power train of the vehicle, d. alinement of the dyive shafts,

For the exhaust system to function properly, the operator must {navre that the gystem 18

a, free from holes and that the clampe and hangers are tight.

b, properly pressurized and free from holes and tl.at the clamps and hangers are tight,
¢, properly lubricated, free from holes, and properly pressurized,

d, free from holes and that it is clean and operating at the correct temperature,

When an exhaust aystem 1s faulty, what must the driver be very much aware of?

@, That the loud noise will affect his hearing

b, That he could be overcome by carbon monoxide gos
¢, That the vehicle mileage will be reduced by 75%

d, That tire wear will be increased 30%

You have a fuel gage that doea not regieter any reading (switch on); you are certain the tank
has fuel; your next step would be to

&, check to make sure the gage 18 not disconnected.
b. replace the gage.

¢, preasurize the fuel syastem.

d, checi the om of the gmntoro

Which shotdd you do frequently to avoid l1etting a tite wear beyond use?

a, Recap ¢, Inspect
bo Change d. Chan

A rnange in the handling characteristics of your vehicle such ae pulling to the right or left
usvally ind{cates

a, worn wheel bearingn, ¢, faulty handhrake,
b, low tire pressure, d. faulty suspension.

36,43
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88, Which 18 the driver's responsibility in maintaining a traller?
a, Wiring of electrical system e, Adjustment of handbrake
b, Balancing of tires d, Adjustment of guspension system
50, How should 0 trailer be parked in order to Provent water from gettling in the bed?
a, On o slant e, On {ts end
b, On jacks d, On {ta side
80, When disengaging an intervehicle eleotrical cable, you ghould grasp it
@, below the neck. ¢, above the neck,
b, at the neck. d, on the cable near the plug.
61, If lenses and data plates are left painted over, it 19 an indicetion of
a, Pproper driver's maintenance, ¢, & manufacturer's defect.
b, improper driver's maintenance: d, @ mechanical defect.
62, Which should you inspect frequently in the maintenance of the battery area?
a, Voltage output c, Specific gravity
b, Holddown frame d, Insulation
63, Which may occur i{f you fall to replace a misaing rubber insulator on a radiator?
a, Blockage of colls c., Damaged fan
b, Ruined radiator core d, Owverheating
64. If o wiper blade 19 missing or broken, you should
a, deadline the veidcle, e, veplace it as gsoon as possible,
b, repori it to MT chief. d, repair it on next PM.
656, Which should you do in the proper maintenance of the instrumant panel of a vehicle?
a, Spot paint any rusty areas, ¢, Repair any burned-out instrument lights |
b, Reaport gages with cracked lenses, d, Repair gages with molsture in them ,
86, To use an vil can for a purpose other than pouring oil indicates that you have
o, violated shop orders, c, followed the lube order correctly.
b, migused the tool, d, performed proper diiver's maintenance,
687, If a driver performe driver's maintenance properly, he will insure that all equipment is
correctly
a, survevoed. ¢, stored,
b, adjusted, d, repaired.
Total Pointa: 87
* L] #
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LIGHT VEHICLE PREVENTIVE MAINTENANCE
Lesson 4
Field Exped. 'nt Repaira
STUDY ASSICNMENT: MC1 35. 23, Light Vehicle Preventive Maintenance, chap 3,

LESSON ORIECTIVE: Upon successful completion of thie lesson, you will be able to identify

what o field expedient {a and the method used to perform field expedient
ropaire on certain components of the vehicle.

WRITTEN ASSIGNMENT:

A, Multiple Choice: Select the ONE agnswer which BEST completes the staiement or angwars
the quuntion. Aflter the corresponding number on the answer sheet, blacken the appropriate
box.

1, A repair that ia performed when it fa vital that the vehicle be kept operating and when normal
tacilitiea cannot be reached using any material et hand ie called

a, depot repair. ¢, recorded repair,
b, acheduled repair. d, [lield expedient repair,

2, Which repair below would be considered 8n expedient repair ?

a, Mounting u contatner higher than the carburetor for & subatitute gas tank
b, Flushing the radiator belore adding antifreeze

¢, Lubricating the vehicle a8 echeduled

d, Rotating and matching tires

3, What action would you take 88 & field expadient when one blade on your (an has broken?
o, Kemove the fan belta,
b, Teape the broken blade back on.
¢, Break or cut off the blade opposite from the broken one,
d. RBreak or cut off all rematning blades,

4, Splicing with wire or lacing it together with a shoelace 18 a field expedient (or repairing a

hroken
a., brake line hoee, ¢, tre bead.
b, fuel line, d, fan belt,
5, Wedging a nail or gimilar ohject between the battery post and clamp ig & field expediont
to
a, repalr a broken cable, ¢, ropair a looae battery clamp,
b, increase generator output. d. increase the specific gravity of the battary.

6, Lriving o nall or serew down through the battery post {s the fleld expedient to repair a

a, Plugged battery casing vents ¢, broken battery post,
b, brokem cablr, d, broken clamp,
lan 43 p, A
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7. You are repatring a hose. You have bent the plece of tin {nto 8 cylinder, You should now

&, wrap it arcund the puteide of the hose, c, discard the hose and uae the eylinder,
b, insart it inside the hose. d. use it s a bypase pipe,

8, The best subsatitute for a hose clamp would be

a, wire, : c, rope or etring,
b, t.pei d. glue.

9, YOoOu have determined thst 8 radiator core tube i8 leaking. You are required to use the tisld
expediont methed. What ia the firet step ?

a8, Cut through the fine, ¢, Remove the top and bottom hoses,
b, Cut the core tube at the leak, d, Loosen the drive belts,

10, When the ficld expedient of cutting and crimping a radiator core tube 18 done on geveral tubes,
what reault will this have on the cooling system ?

8, The distance the coolant travels i® ghortsned causing the coolant to cool too feet.
b, It causes the watsr Pump to circulate the coolant faster,

c, It prevents the tharmostat from opening due to the coolant temperature.

d. The efficiency of the radiator i8 reduced and the engine could uverheat.

11, Remowving .. 2 cover plaise on the blackost 3ighte and driving at 8 reduced speed 18 &
field expedient if

a, the instrument cluster panel lighta are burned out,

b. both headlighie are broken or burned out,

c, the highi{beam indioator light ia burned out,

d, you ar+- required to drive oloser than 10 feet bohind the truck in front,

12, A eelftopping screw and 8 washer with a pleca of leather or rubber for a gasket {8 a good field
expedient for plugging a small leak

a, in the fuel tank, c, ina brake line,
b, in a coolant hoae, d, in the fuel pump,

13, The lield expedient shown in figure 3-12 i used under what conditions?

o, When a whee} or axle breaks on a four-wheel-drive vehicle

b, When a apring i8 broken

¢, When it {e necessary to chock tha vehicle to prevent it from rolling

d, When it is necessary to chock the vehiole so that the winch may be used

14, The (ield e*.pedient shown in figure 3-13 is used under what condi‘ions?

a8, When the vehicle i8 being overloaded
b, To prevent the axle from turning
- c, When & spring {8 broken
d, When it is necessary to pperate with & flat tire

35, 23
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18, When using the fleld expedient for a broken axle or a broken wheel, the skid timber works
bast if it is how long ?

o, 1=8 teet ¢, 9=12 feet
b. 8-8 feet d, 13«14 feet

Total Points: 16

L . .
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