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PART ONE-OPERATING INSTRUCTIONS 

Section I 

INTRODUCTION 

Scope .. .... . . .. . .. . ........ . . . . . .. ..... .......... .. . 

1. SCOPE. 
•. This operator's manual covering the 3-inch Gun Motor Car· 

riage MIO is for the information and guidance of using arm pusonnc:l 
charged with the operation, maintenance, and repair of this vehicle. 

b. It contains descriptions of the major units and thei r fUnctions 
in relation to the other components of the vehicle. It provides in­
structions fOf operation, also inspection, repair and replacement of 
units. The: manual is divided into four parts: 

(I) Part One-Operating Instructions (R etia n! I through VIII): 
Information and instructions chiefly for the: guidance: of the operating 
personnd. 

(2) Part Two-Vehicle Maintenance Instructions (sections IX 
through XXIV) : Information and instructions for the guidance of 
operating and maintenance personnel. 

(3) Part Three-Armament (sections XXV through XXX) : In­
formation and instructions on armament. 

(4) Part Four- Storage and Shipment : Information includes in­
structions on preparation of the vehicle for limited storage and 
domestic shipment. 

e. Repairs, Modil1calionll, and Adjulllmenl8, All repair oper­
ations, field service modifications, and service adjustment, ~yond 
the scope or facilities of the using arms must ~ rd elTed to a higher 
authority. 
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Sactlon II 

DESCRIPTION AND TABULATED DATA 

hoc ... " 
Description .. .. .. . , . . , . .. , .... . . . ...... , ... , ............ . 
Differences between models , . . . . , ... • .... , .... , . ... ... . .. . . 

Tabulated data ...... . , .... , ............ . . .. . • ... . . .... .. 

2. DESCRIPTION. 

2 

3 
4 

•• The 3-inch Gun Motor Carriage MIO is an armored, full track­
layinr; vehicle powered by twin Diesel engines. 

b . Dilltinguillhing Featurea. This vehicle is identified by sloping 
hull , turret sides. and an open turret. Counterweights attached to the 
rear of the turret balance the weight of the 3·inch gun. Bosses welded 
to the hull front. side plates, and turret side plat es are for attaching 
auxiliary armor plate. 

e. Power Unit (Twin Di_1 Engi ne.) (fig. 32) . The power unit 
consists of two six-cylinder, two·cycle. liquid'cooled, Diesel engines 
mounted side by side as a single unit in a compartment at the rear 
of the vehicle. 

d. Armament. The principal armament of the 3·inch Gun Motor 
Carriage MIO is a 3·inch gun M7 carried in the M5 gun mount at 
the front of the turret. A cal .. 50 M2 HB fl exible machine gun may be 
used in either the flexible mount in the bracket at the top rear edge 
of the turret. or set up on an M3 tripod mount for use outside the 
vehicle. Stowed inside the vehicle are a cal. .45 M1928A1 Thompson 
submachine gun. one cal. .30 rifle MI903. four cal. .30 MI carbines, 
and one grenade launcher MI for use with cal. .30 rifle MI903. 

e . Radio and Vehicle Intereommunieation Systems. The ve­
hicle is equipped with a two-way, high-fr~uency. voice-type radio 
set (fig. 7). In addition. an intcrcomm1,lnication system i. provided 
for the commander, driver, assistant driver, and gunner. 

3. DIFFERENCES BETWEEN MODELS. 
a. Identi6eation. Each vehicle has a n identification plate in the 

driver's compartment attached to the lelt side of hull. This plate 
carries the vehicle serial number. manufacturer's name. and oper· 
ating data (fig. 9). The same serial number is stamped on all four 
towing brackets, and on the hull behind identification plate. 

h. Chan8eS in ne. ign . Although they do not affect using arms 
operation or maintenance, changes have been made in the 3-inch 
Gun M otor Carriage MIO since earlier vehicles were manufactured. 

( 
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"sure '_'Iller Open'"s, _ lett Side 

These changes include the: following: 

." 'D 362U 

(I) Changes in clutch assembly include: a he:avic:r clutch pressure: 
spring and semimetallic fa cings. A clutch c:quaU:c:r was also added 
(fig. 81). 

(2) Track support roUe:n attached to the re:ar inste:ad of above: 
bogie: suspension brackets (fig. 133). 

(3) Grouser racks are: now on sides of hull inste:ad of on turret 
(fig. 5). 

(4) Turret counterweights were added (fie:. 5). 
(5) Single:, inste:ad of double, throttle control is now used (fig. 

47). T his was covered in Fie:ld Service Modification Work Ordc:r 
G130-W2. 

(6) P arking brake: has been changed from transmission type: to 
steering lever type: (fia. 13). 

(7) Turre:t locks were change:d from handwhec:1 to two le:ver­
type: locks and re:located on left side of turret, one on each side of 
loade:r's seat (figs. 184 and 185). 

(8) Gun firing circuit pedestal was changed from sinlle jack 
(fig. 179) to three-pronled plug-and -socket type:. This is covered in 
Field Service Modification W ork Order G 130-WlO. 

1. 

( 
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"'A 'D 36266 
figure 9-Veltld. Serial Number Plare 

(9) Hooks have been provided for drivers' door.! to lock them 
in open position (fig. 22). This was covered in Field Service Modifica­
tion Work Ordu GI30·W1. 

(10) Steps were added to outside at front for ease in entering or 
leaving vehicle. 

( 11 ) A safety locking arm has been installed on engine compart­
ment splash panel (fig. 140). 

( 12) Lubrication oil tank dip sticks were provided for manually 
checkini the oil levd in the tanks. 

4, TABULATED DATA, 
a. Vehicle Specification" 

~nith, over-all .... . . ... .. ... . ... ... . .. . .... . 
Width, over-all .. , ....... .. ... .. ............ . 
H eight , over·all . .... ... .. .. .. . ... .... .... . .. . 
Shipping wright (approximate) .. . ..... . ... ... . 
W right , fully equ ipped (with counterweights, pi-

oneer equipment, water, oil, fuel, ammunition 
and crew) (approximate) .. . .. . ......... . 

Track .. . .. . ...... . ..................... . 
Track sire, width and h~ngth ..... , . . .......... . 

Tread (center to center) .. .. ........ . .. . , . . . . . 
Track shoe width (tread) ............. . . .. . .. . 
Track pitch ........................ ' ... . .. .. . 

20 ft2 in. 
10 ft 
8 ft 114 in. 
62,500 Ib 

66,000 Ib 
Rubber 
16"ul in. x 
39 ft Sl4 in. 

83 in. 
12Yt6 in. 
6 in. 

15 
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Links, per track .......................... _ . .. 79 
Ground contact .,. ... ........................ 3,346 sq in. 
Ground clearance, vehicle ........... _ ..... , . .. 18 in. 
Pintle height ............ ... . .... , .... ,...... I ft 4 in. 
Crew .... , ... , ..... _ ........ , ......... . ...... 5 
Seats .. ,'_ .. ,. , .. . , ....................... _ .. 5 

b, Perrormance. 
Maximum width of ditch vehicle will cross ....... 7 ft 5 in. 
Maximum vertical obstacle, such as wall, that ve· 

hicle will climb over: 
Rubber tracks, without grousers ..... , ... , ... . 
Rubber tracks, with grousers ........... , ... . 

Maximum fording depth (at slowest speed) .... . 
Approach angle .. , ...... .. .... .. . , .. , _ ..... _. 
Departure angle .. , ........... .. , ........... ,. 
Minimum turning radius , .................... . 

Allowable list - ... '-_ ........................ . 
Towing fa cilities (front) , .... , .... __ .. _ , ..... , 
Towing facilities (rcar) , .... , ..... , ... . _ 
Maximum grade·ascending ability (wilh grousers) 
Maximum grade-ascending ability (without 

grousers) .. _,, __ ..... , . .. _._. __ , .. __ __ . _ 
Maximum gradr·drscending ability (approximate) 
Maximum recommended sustained speed (on 

hard road) . , ............. , , .... , . . .. , .. . .. . 
Maximum s~, short periods (on hard road) .. . 
Maximum allowablr engine s~ , , .......... ' .. . 
Engine governed idling s~ " .... " ......... . 
R ccommendrd idling s~ d uring halt ...... _ .. 
Cruising rangr (at 18 mph) ... " ... , ..... , ... . 

18 in. 
36 in. 
4() in. 
JOO 
30° 
26 ft in ht gear 
50 ft in 5th gear 
25° 
2 towins .hackle. 
2 towing shackles 
1 pintle 30° 

25 mph 
30 mph 
2,100 rpm 
400·500 rpm 
800 rpm 
140 miles 

e, Capaciliell: Fuel, Lubricating Oil and Waler (U. S. S iand­
a rd Meallurell), 
Fuel oil (2 upper tanks, each 69 gal) 

(2 lower tanks, each 14Ya gal) ..... total 167 gal 
Grade of fuel oi l _. _. _, ........... , ... .. . .. , ... No. I 
Cetane rating of fuel oil ... ... , ..... , , ... , , - . .. 10 
Lubricating oil, engine lubricating system (includ-

ing tanks-each engine 32 qt) ..... _ ..... _ total 64 qt 
Lubricating oil. lubricating oil tanks 

(2 tanks, rach 24 qt) ...... , ........... t otal 48 qt 
Lubricating oil, power train unit (transmission, 

one-piece differential and final drives) ... , .... 38 gal 
Lubricating oil, se..; .... r.d type: AC air cleanrrs 

(each 3Ya qt) ....... . . , .... , ........... total 21 qt 

( 
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Lubricating oil, Donaldson air deanen 
(each 2% qt) ..... . .. . . , .... " .... _ .. ' .total 15 qt 

TM 9-752 
4 

Lubricating oil, transfer gear unit .............. 2% qt 
Coolant, cooling system (15 gal each engine, in-

cluding t anks and radiators) ...... , .... . , .... 30 gal 

d. CommunicalionB System. 

Radio type SCR-610 (1 every two vehicles) range 3 miles 
Telephone, intravehicle, RC99 .. , .... . . ... , .... '2 way 
Flags, signal (\ red, 1 orange, 1 green) ..... , total 3 
Flagstaff' .... . . .... . .. ......... . ............. 3 

• c. Armament. 

1 gun, 3 in., M7 
1 gun, machine, cal. .50, M2 HB 
5 carbine, cal. .30 
1 gun, $ubmachine, Thompson, cal. .45 Ml928Al 

17 Or>9moll«.m 
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S.ction III 

DRIVING CONTROLS AND OPERATION 
' •• p •• 10 

Instrument panel . .......... .. .... . .. .. . . ............... . 
ContrtJls .... ... ........ . .... . ... . .. . . . .... . ... . . . . . . ... . 

Starting the engines . . ........•.... • . .. ... . .... . . . .. . .... . 
Operation of the vehicle . . .............. . .... . . ... . ..... . . 

Stopping the engines .... . ......... . ......... • . ... • .. . .... 
1'~g the vehicle . . .. . . .. ....... . . ... . . . . ... ........ . . 

5. INSTRUMEIVI' PANEL. 

5 , 
7 
8 

• 
10 

• 

•. 1'h.:: instrument panel is mounted on the left sponson forward 
of the driver's seat. 1'he gages and contrtJis grouped on the left side 
of the panel are for the left engine, and those on the right side of 
the panel are for the right entine. 

( I ) OUTLET SOCKETS. ThC$C are used for plUI~n& in an inspection 
li&ht and other elecbical accessories. 

(2) STARTER BUTTONS. 1'he starter button on left side of panel 
is prelled to start the left engine. The button on right side is " -ed 
to start the right engine. There are two auxiliary starter buttOM on 
the filter panel, in engine compartment, for convenience when workinl 
on the ena;ines. 

(3) EMERGENCY STOP BUTTONS. T hese IIIre used to stop enlines, 
should they filii! to stop when throttle is returned to "NO FUEL" 
position, or if ena;ines get out of contrtJI due to fllluity lovernor or 
throttle linkale. CAUTION: EmerAency stop buttons must not be 
u~ e1Cupt when enAjnes fail to stop when throttle is returned to 
"NO FUEL" poaition. Should emergency stop flllil to stop enline, the 
en~ne cllln be stllllled by shiftinl transmission into 5th i ear and 
releasinl clutch pedal. 

(4) AIR HEATER SWITCHItS. These are used to turn the iinition 
for the engine air heaten on and off. Switches must be turned to 
"OFF" position unless air h eater pumps are being operated (par. 
1 e (4». 

(5) AIR HEATER FuEL VALVE. This valve contrtJis fuel supply to 
air heater pumps. They·must be turned off except when an air heater 
pump is being Openited (par. 1 e (3». 

(6) BLACXOUT LIGHT SWITCH. This switch is used to turn the 
blackout drivinl Iilht "ON" and "OFF" when it is inttalkd in the 
left hellldlight socket (par. 6 m and fig. 20). 

(1) LIGHT SWITCH SAFETY LocK. It is located on the side of driv­
ing light switch to prevent light IWitch from beinl accidentally pulled 

.< " Or", .• 11« . 
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beyond the blackout position. Safety button must be pushed into 
pull ,witch beyond blackout position (fil. 11). 

(8) DRlvlNO LIGHT SWITCH. This ,witch controls the service and 
blackout lilht, when they are in position on front of vehicle (par. 
6 I and m). The lir;htin& chart (fig. 12) provi<les complete infor· 
mation on $Witch positions Bnd lichts. 

(9) PANEL LIGHT SWITCH. This switch is used to tum panel 
Ii&hts on and off, and to control their intensity. Turning knob clock­
wise turns lights on and inc::rea~ their intensity . 
• 

(10) AIR HEATER INDICATOR LIGHTS. When air heater switches 
arc "ON," indicator lights show red. 

(11) AIR HUTER FuEL PuMPS. These pumps arc hand-operated 
to spray fuel out of mline air heater noules (par. 1 c (5». 

(l2) CIRCUIT BREAKER RUltT BUTTONS. For ~ttin& circuit 
breakers which arc used in.tead of fuses to protect electrical wiring 
and units. Circuit breaker button snaps out, when circuit is over­
loaded. To reset circuit breaker, press button in and release immedi­
ately. Holdinl button down may cause serious damale. I{ button 
snaps out again, do not attempt to reset until trouble has been 
corrected. A plate identifying the circuit breaker buttons by fun ction 
is located on the panel just below and to the rilht of the buttons. 

(13) TANK GAOE CONTROL SWITCH (iii. 10). Connects tank ,ale 
on instrument panel with level gages in fuel and' oil tanks. Tucninl 
control switch to either L or R under "FUEL" shows level of fuel 
in left or riaht upper fuel tank. Turning switch to either L or R under 
"OIL" shows level of oil in left or riibt enline lubricating oil tank. 
When operatinl vebicle, the control switch must be turned to the 
proper position to correspond with setting of fuel tank selector valve, 
so gage will continually show the quantity in tank supplying the fuel. 

( 14) TACHOMETERS. Hand indicates eriline speeds in revolutions 
per minute. Figures record total encine revolutions in thousands. 

(15) VOLTMETER. Indicates state of charge in the batteries. Read­
inK of 24 to 26 volts, when cnlincs arc not running, indicates the 
batteries arc fully charged. 

(16) AMMETER. Indicates the rate 01 current flow into or out of 
the batteries. When batteries arc lully charged and all electrical 
units turned off, the ammeter will show a very low charlinl rate with 
enlincs runninl' Muimum chara:ing rate is 100 amperes, 50 amperes 
per lenerator, when both engines arc runninl. 

(17) CLOCK. Eilht-day hand-wound clock with sweep seeond 
hand. 

(18) CLOCK SET AND WIND KNOB. Tum clockwise to wind, pull 
out and tum to set. 

19 
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",ure J' _DrI ... I", 
Ugh' Switch POAtlons 

LIGHTING CHART 

OriYing Llght 
s- ·,d Position -w. , ~" Op.'OIinIl , . Pull knob 10 

IU.OCOUT PO$/l1ON "_CUI .... rio • • 

lIIockout toillights 

Blackout .topIight 

2. """ -- "'" Se .... .,. headlights 
pull knob to SfRYlCE S.,.."k. toillight 

""""'" 
Seme. .topIight 

3 . ... ...". s. ......... topIillht 
STOPUGliT POSITION 

•• """..." . .... 
OfF POSITION 

,. l'utl knob 10 hi Blod,,:>Jt drivin; 
posit;.", ond ""M 
blockout driving Block"'" taillights 
r."", ,wild> knob to 
BLACKOUT OIMNG POsmCN 

Blod<ouI .lOpIillh, 

"flur. J 2-U.hHn. elton 

• 

snVICf $TO~ UOKT 

SE.VICE LIGHTS 

lLACIC-OUT LIGHTS 

o. 

•• PO MJJ2 

"""'"" 
Top oflt.ond L 

headligh' 
low ... Section It. 

one! L "'illight> 

Upper Sui .... It. 
taillight 

It. and L IMadlight 

Upper SeeIiooI L 
klillillhl 

Uppe< S ' ~lio .. L 
Ioillighl 

UPP*' S " Iioo L 
'aillight .... 

Blackout d..mn; 

'''''' u.-r Sec';ou It 
ond L loillillh" 

Upper S 0<1"", It. 
taillight 

IA PO :16211 

(19) IN"STRUMENT PANKL LIGHTS. Four iilhb behind covers Ulumi. 
nate the instruments on the panel. 

(20) FuEL AND OIL GAO&. Indicates level in fud or oil tanla 
dcpcfldinc upon position of control switch. 

(21) ENOINE TEMPERATURE GAOKS. Each ,ale indicates tem-

( 
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' - IUJ(E LOCKING PEDAl 

G-ACCflfAATOIt PEDAl. 
H-<LUTCN PEDAL . A '0 :16174 
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perature of liquid in the coolini Iystem of one engine. Gages must 
read 50°F before driving the vehicle. Maximum safe operatinl tem­
perature is 225°F. 

(22) ENOINE O IL PRESSURE GAGES. Each gaie indicates the oil 
pressure in the lubrication system of one engine. Gages should read 
4 to 5 pounds within 30 seconds after starting enlines a nd 3S to SO 

pounds from I ,SOO to 2,100 revolutions per minute. 

(23) Low OIL PRESSURE WARN ING LIGHTS. Red indicator lights 
warn driver of low engine oil pressure. Lights tum on when throttles 

U.'D 36275 

figure r 4-1.ocklng SteerIng l . y.r Porklng Broke 

are moved out of "NO FUEL" position and go out when oil pressure 
reaches 12 to 14 pounds. If a light flashes on at engine speeds above 
1,000 revolutions per minute, stop engine immediately and investi­
gate cause of low oil pressure. 

(24) SPEEOOMETER. Indicates the vehicle speed in miles per hour. 
Upper odometer registers tota l mileage. Lower odometer registers 
trip mileale. 

2. Or>l, .. 11«. ... 
UNIVERSITY OF IlllNC]S 
AT URBANHHAMPA~ 



DRIVING CONTROLS AND OPERATION 

TM 9-752 
5 

('25) SPEEDOMETER TRIP MILEAGE REsET KNGB. Push in and 
tum to reset trip odometer, then release. 

('26) TRANSMISSION OIL TEMPERATURE GAGE. Indicates tempera­
ture of the oil which lubricatn the transmission, differential and 
final drivn. Reading should not C'XcC'C'd 300° F . 

(21) Low OIL PRESSURE WARNING LIGHT SWITCHES. These 
switches control low oil pressufe warning lights. The switches close 
the circuits when the oil pressure is less than II pounds per square 
inch, and turn on the red warning lights which remain lighted .until 
the pressure increases to mOfe than II pounds per squafe inch. At 
idling spud, with engine warm, minimum oil pressufe is 4 pounds 
at 400 revolutions per minute. Nonnal operating pressufe is 30 to 40 

SA 1'0 )627. 

"gure J ;5-Releer"". Steer'''. Levar Perrkl". Srerke 

pounds although in some enginn it may excC'C'd 40 pounds which is 
pC'ii .. issible. Minimum opefating oil pressufe is 35 pounds at '2,100 
fevolutions per minute. To ptC'vent warning lights from femaining 
lighted when the engines afe not running, a microswitch in the 
throttle lever bracket (paf. '217) i. open when throttle lever is in 
"NO FUEL" position. 

25 Or>l, .. 11«. .. , 
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6. CONTROLS. 
B. Steering Levere. The two st~ring levers are mounted side by 

side, directly in front of drivers Kat (fig. 13). The vehicle is steered 
by pulling on the riiht lever to tum to the right or the left lever to 
tum to the left. Pulling back on either lever slows down the track 
on that side and speeds up the track on opposite side, causing the 
vehicle: to tum. 

h. Service Brakes. The same brakes used {or steering the vehicle 
arc: used to stop it. Pulling back evenly on both st~ni levers at the 

lot. PO S6'l71 

fIgure J6-Tran.mlsslon Pc:llrldng 8rake 

same time· applies the brake!!, and s loW!! down the vehicle in pro­
portion to the effort applied. 

c. Parking Brakee. 
(1) STEERINO LEVER TYPE. The st eering brakes on late model 

vehicles also serve as parking brakes which are applied to hold the 
vehicle when it is not in motion. To apply parking brakes. press with 
right h.ed on rear pad of lock pedal on floor at right of $teering kvers 
(fig. 14), and pull back on both steerina; leven. To release parkina; 

26 Or> Iff<-
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brakes, pull back on both levers and press down on front pad pedal 
(fig. 15). This moves the quadrants out of engagement with the pawls. 
CAUTION: Piliking brake! mll,t be re/ell~ belore driving vehicle. 

(2) TRANSMISSION PARKINO BRAKE. On earlier mooel vehicles the 
parking brake (fig. 16) is mounted on rear of trarumission, and 
operated by a lever to right of gearshift lever. To apply parking 

LOCKOUT BunON 

EMERGENCY 
CLUTCH LOCKOUTS 

CAII1IOH, USE ONLY WHEN NlefS-
SAAr TO /tUN CHI ENGINE INOl· 
HNOINT 01 a lHU 

fUllY DEPRESS CLUTCH HDAL 
liEf ORE OPERATING LOCKOUTS 

TO LOCKOUT TO ",uSI! 
I -I' ULll DUlin ' -funv Ol'UII 

Q.UTQt ""' ..... (LUTo:H PIlI ..... 

2_ iLO WLT ~ Ull l-iLO WLT PU'M 
~~ .-~ 

.... tLIAII " 0 ..... ~_ULlAH PIOAI. 

DO NOT RUN LOCKED . OUT EN· 
GINE LONGER THAN NECESSARY 

ClUTCH LOCKOUT 
BUnON 

THROTILE 
LOCK LEVER 

_ _ THRonLE 

.... PO 14211 

" , ur. J 7-Clvtdt lockouts 

brake, pull back on lever. To release parking brake. pUllh lever 
forward. CAUT ION : Transmission patkin~ br ... k e must !lever be 
applied when vehicle ;s in motion. 

d. Q utch Pedal. Located to left of steerin, levers (Ii,. 13). 
Depressing or pushing the clutch pedal down disengages both 
clutches, and disconnects the two engines from the drivil\i mechanism 
and rrom each other. Releasing the pedal and letting it come up 
enta,es the clutches. 

( ., , ~7 
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e. Clutch Lockoute. The two dutch lockout buttons IIrc mounted 
in the throttle bracket (fig. 17) and IIrc used to lock the two clutches 
out of engagement. This permits starting one engine at II time without 
holding clutch pedal down or, in an emergency, using one engine 
to operate the vehicle. To lock out the clutches. hold clutch pedal 
down. pull out clutch lockout and release clutch pedal. To release the 
clutch lockouts, hold clutch pedal down, push in on latch button in 
center of clutch lockout, and push clutch lockout all the way in. 

flgur. "-fuel Tanlc Sel.ctor Valve 

CAUTION : Trammi$$ion must be in neutral while operating clutch 
lockouts. Do not run engines with clutches locked out any lon~r 
than necessary. 

f. Attelerator. The accelerator is located on floor to right and 
forward of !teffing lever (fig. 13). 

g. Throttle. The throttle is mounted on 8 bracket attached to 
front slope of vehicle (fig. 13). Pushing the throttle forward increases 
speed of engines, pullini it all the way back puts it in the "NO 

( 28 UNIVERS~Y~~LlINQjS 
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F UEL " posit ion. T htottle must be placed in " IDLING" position to 
start enginn and maintain proper idling spted. T o sd throttle in 
idling speed, push it half-way forward, then slowly pull it back until 
idling position notch is felt. The Diesel enginn are stopped by moving 
the throttle into "NO F UEL" position. which $huts off the fuel supply 
t o the injectors, and not by turning off an ignition switch, which is 
the way a gasoline engine is stopped. Earlier model vehicl~ were 
equipped with two throttln and dual throttle controls. When these 
vehicl~ were modified to use a single throttle control, the dual 
t hrottin were connected so as to operate as a single t hrottle. 

U,TIERY 
""00 ~~rrc" , 
(12 VOLTS) 

flflure ''1-htte ry Swlreh • • 

IA 1'0 ~,. 

h . Thronle Lock. T he upper lever on t he th rottle bracket (fig. 
13) is used to operate a friction lock which holds the throttle in 
d~ired posi tion. Pulling down on the locking lever locks the throttle, 
pulling up unlocks it. 

I. Gearshift Lever . Located on the left rear of the transmission 
case and used t o shift gears (fig. 13). F or gearshift lever positiol15, 
refer to diagram on rear of transmission. 

j. Fuel T ank Seleelor V. lve. This valve is located at the right 
on fighting compartment side of the bulkhead (fig. 18) and is oper­
ated to select the IICt of tanks from which fuel is to be used. During 

2. 
.< 
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operation. when fuel gage indicates that one upper fuel tank is 
empty. the fuel tank selector valve must be turned to the other set 
of fuel tanks. T he tank gage control switch must be set to correspond 
with setting of fuel tank selector valve. Always turn fuel tank selector 
valve to "OFF" position when vehicle is not to be operated. 

k. Banery Swi tch es. On late model vehicles. the battery and 
radio master switches are in the master switch box at front edge of 
fighting compartment Roar. T his box also has a receptacle for use 
when recharging the batteries. The battery master switch is the one 
nearest the left side of the hull. On earlier models the two battery 
switches are loc:ated on the top of the battery box (fig. 19) with the 

-'--' ",";''')-''''''--'' 

, .......... 
SOCKET !'LUG 

SIREN 

"gV~fJ 20-llackovt D~lvlflg Ught 

I A ,., 36210 

battery master switch nearest the driver. They are reached through 
docn on left of the fighting compartment floor. The battery master 
switch is the H-volt switch. which controls current to all vehicle 
uniu except the radio and inter-communication systems. The radio 
master switch is the 12-volt switch, which controls the current to the 
radio and inter-communication system only. The engine air heaten 
and emergency stop circuits are d irectly connected to the rear 12_volt 
battery. To tum switches on: pull switch handle up and turn right 
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or left, whichever way it will turn, approximately ~ tum and let 
it drop into extreme low position or "ON" position. To tum switches 
off: pull switch handle up and tum to right or left as far as possible 
and let it drop into one of the "OFF" ~ition locking notches. 
CAU TION : Never tum battery master switch "O FF"' when en;ines 
are runnin; as this will bum out the ;enerarots. Always tum battery 
master switch "OFF" when working on engines or electrical units 
or when vehicle is not to be operated. 

I. Service Headlight • . T he vehicle is equipped with two service 
headlights stowed in brackets behind driver's seat. Each headlight 
consists of a combination sealed beam driving light, and a blackout 
marker light. Sockets for lights an! located on front hull plate above 
each fender. Protective plugs (fig. 20) are provided to weather-seal 
sockets, and should be installed in sockets when lights are not in use. 
Plugs are chained to their stowage receptacles. To install service 
headlights, pull out knobs under sockets, from insid e driver's com­
partment, and lock in released position by turning each knob while 
pulled out. Remove socket plugs and place them in their stowage 
r~tacles alongside of sockets. R emove the service headlights from 
brackets inside the vehicle and insert them in sockets. being sure they 
8re firmly seated. R elease knobs inside the vehicle. For operation of 
lights see figure 12, item 2. To remove service headlights, reverse 
installation procedure and stow lights in vehicle. 

m. Blackout Driving Light. Blackout light is stowed in a 
bracket back of the assistant driver's seat. To use blackout light, 
first remove !lCrvice driving lights from their sockets and stow in 
brackets back of driver's and assistant driver's seats. R emove service 
lights by pulling out knob at base of each socket inside driver's com­
partment, and lock in released position by turning k nob. Insert the 
single blackout driving light in left front light socket. and plug in 
right socket. Lock the lamp and plug in position (fig. 20) by re leasing 
the knobs. Operation of blackout driving light is shown in figure 12, 
item 5. 

n. Siren Hulton, T he siren button is mounted on a bracket above 
the clut ch pedal, and operated by the driver's left foot. The siren 
is mounted outside on front slope of vehicle, at the left. 

o . Driver's and Assistant Drive r's SealS, Seats are mounted on 
adjustable arms p ivoted on lower hull side plates (fig. 21) , so they 
can be raised or lowered. Seats also are adjustable forward and back­
ward. To raise seat. hold up on latch lever under front comer of seat 
n~arest hull side, and seat will ra ise when body weight is removed. 
To lower seat, partially remove body weight. hold up on latch lever 
and force seat down by body weight. To adjust forward or back­
ward, hold up on latch lever under inner front comer of seat while 
seat is moved into desired ~ition. 

31 ., 0.", •• 11« . 
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p . Eeeape H atch . This auxiliary exit in the drivers' compartment 
floor is directly behind assistant driver's seat. To open hatch, press 
down on pawl and move locking lever to the left (fig. 141). T his 
action withdraws four locking bolts on hatch plate and allows it to 
drop to the ground. Hatch plate is reinstalled by lifting it into p lace 
with the handles, and resetting the locking lever and pawl. NOTE: 
On later models, pawl j~ inserted throuAh lockinA lever and is re/eaSild 
by pu/linA up on release rinA, 

OlIVER'S DOOR 
LOCKING HANDLE 

DlJVER'S 
OOOR LATOi 

lA PO "'M 

fl9ur" 22_ o..h,,, r '. Door locked Op"" 

q . D .. iv ... .. ' . an d A.&i&ta nt D .. ive .. ' , Doon . D river a nd assistant 
driver are protected by h eavy doors which cover the openings 
dirKtly above their seats, When driving vehicle with doors closed, 
they always must be locked by swinging the latch into the hasp and 
turning the screw handle up tight ly, Always fasten hook to hold 
doors in open position to prevent accidental closing and possible 
personal injury (fig, 22). Do not traverse tulTet wh en the doors are 
open, R emove periscopes from doors before d rivini vehicle with 
doors open. 

7. STARTING THE ENGIl'o'ES. 
a. The driver must be thoroughly familiar with all instruments, 

gaies and controls and must perform befOTe-operation inspection 
(par. 26) before starting engines or operatini the vehicle, 

p , 
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h. Above Free'l:ing Temper a ture. 
(1) Tum fuel tank selector valve (fig. 18) to right or left . 

(2) Turn both battery switches on (fig. 19) . 
(3) T ake position in driver's seat. 
(4) Turn tank gage control switch (fig. 10) to correct position 

to indicate level in tank from which fu el is to be used. 
(5) Make sure that gearshift lever is in neutral position and t hat 

parking bra ke is on. 

STARTER '''''0", 

I HEATER fUEL PUMP 

HEATU INDICATOR lIGHT U ~D 36215 

figure 23-0peratlll' Air Heafe r fve ' Pvmp, While Presslll, 
Sfarfe r 8v"on 

(6) Lock out both clutches (fig. 17) . 

( 7) R elease throttle lever lock and push hand throttle (fig. 17) 
half-way forward, then return to " ID LING" position. As the t hrottle 
is movfii: out of " NO F UEL" position, the low oil pressure r«l. warn­
ing lights will light. If they do not light, d etermine the cause. 

(8) Start one engine at II time by preuing stll rter button. 
CAUTIO NS : Ne ver attempt to start both enllines simultaneously 
nor con tinue crankinll engill{! for IonIZer than 30 seconds at a time, 
as this causes eIcessive d rain on the batteries. If engine fails to st art, 

( 
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refer to Trouble Shooting section (par. 44). When engine starts, oil 
pr~ure must reach four to five pounds within 30 seconds. 

(9) Set throttle for 1,000 to 1,200 revolutions per minute and 
lock. Speed of engines must not vary more than 200 revolutions per 
minute. Low oil pressure warning lights will go out and oil pressure 
gages must read 3S to SO pounds. 

(10) Release clutch lockouts so transmission oil pump will circu­
late oil while engines afC' warming up. Tachometer readings must 
not vary morC' than 100 revolutions per minute. 

(1 1) Operate engines until engine temperature gagcs reach 50oF . 
R eturn throttle to idling position and lock . The vehicle now is ~ady 
to be driven. 

c. Below Freezing Temperature. Whcn the temperature is below 
freez ing, the use of engine air heaters usually is n«aury to start 
the enginoes. 

(I) Follow stoeps (I) through ( 7) in preceding subparagraph 7 h . 
(2) Op<en throttle slightly hoeyond " IDLING" position so engine 

will run at about 1,000 revolutions poer minute and will not $taJI whoen 
started. 

(3) Opoen air heatu fuel valve fully by turning countuclockwisoe 
(fig. 31). 

(4) Tum on air heata switch, for engine to b<e st arted. R ed air 
heater indicator light will light (fig. 23). 

(5) Unlock air heata fud pump pJungu, for er."ille to hoe started, 
by first turning handle t o left or by p ulling straight out sharply if 
plunger is oequipp<ed with snap-typo! lock. 

(6) Proess engine starter button with one hand and with other 
hand op<era te air fud pump plungu with full , even strokoes (fig. 23). 
Alter engine starts, push plunger in and lock it. F or low tempo!rature 
starting, a few extra strokoes of the plungu after engine starts, with 
a paus<e a fter each stroke, will hdp keep engine from stalliD Iil:. • 

<,> Clo.e air heater fuel valvc and tum off a ir heatcr ignition 
switch (fig. 23). 

(8) Alter engines ar c started, procttd through st eps (9), (10), 
and (11) in prec«ling subparagraph 7 b on starting engines at above 
freezing temp<erat~re. 

d . U8in~ One Engine 10 Slarl Olher E ng ine, One engine can 
be used to start the other in case its electric starter does not function 
or to avoid excessive drain on battery in cold weather. Aft er first 
engine is started, hold clutch p<edal down, push in clutch lockout 
controlling clutch for running engine, and let clutch p<edal up. Operate 
at 1,000 revolutions poer minute long enough to wann up trans­
miS$ion oil (par. 7 b (11». Hold clutch p<edal down, push oth u 
clutch lockout in and accelerate engine while releasing clutch. 

., Or", .• ,/, . 
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CAUT ION: If se=nd enAine does not start within 30 ~nds, dis­
continue crankinA and determine cause 01 failure to start . As soon 
as ~gine starts, relnse accelerator to operat e engines at 1.000 revo­
lutions per minute until second ~gine is wanned up before driving 
the vehicle. 

8. OPERATION OF T HE VEHICLE. 

a. Genf! r al Driving Infllruclionfl. &fore any attempt is made 
to operate the vehicle, the driver must be familiar with the function 
and opcTation of a ll controls and instrument pand unit!!. Do not 

"Silre 24-0eors,.II, Le yer 

attempt to move the vehicle in close quarters without the aid of 
pel"$Onnel outside the vehicle to serve as guides. Under ordinary 
conditions, drive the vehicle in the highest gear which will permit 
the engines to operate at the maximum governed speed of 2.100 
revolutions per minu te. When ma ximum pulling ability in any gear 
ratio is requ ired, engine speed must never be allowed to drop below 

•..•... j, ... 
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1,500 revolutions per minute:. When pulling up grades, always shift 
into lower gear before engines start to labor. 

b. Operating the Clutch Pedal. Push clutch pedal aU the way 
down before shifting gearll. Wh(n starting the vehicle in motion, let 
clutch pedal up slowly so clutches will engaic gradually and thus 
avoid excessive strain on the driving mechanism. Do not let pedal 
up so slowly that clutches slip unnec~arily during engagement, as 
this causes excessive wear on the clutch facings. When shifting gears 
after vehicle is in motion, ll':t the clutch pedal up more quickly. This 
reduces clutch slippage, and also prevents vehicle speed from drop­
pina;. Quick engagement of clutches, but without excessive strain on 
driving mechanism. is particularly important, npecially when shift­
ing down into low« gear falim when dimbing grades. Avoid riding 
the dutch-resting foot on dutch pedal. 

t'! . S h ifting Gearl Up. R ead gear shifting instructions on trans­
mission. See that throttle is in idling position and locked. that gear­
$hift lever is in neutral. and that clutch lockouts are pushed in. First 
speed is a creeper gear which provides a very low gear ratio for 
maximum pulling when in deep mud or sand or climbing steep 
grades. H old d own safety button on gearshift lever to shift into first 
(fig. 24) . Maximum speed in fint gear is 2 miles per hour. On firm, 
level ground start in second gear. Hold clutch pedal down, and shift 
into second. R elease clutch pedal gradually while pressing down on 
accelt'!tator. When vehide speed reaches approximately 6 miles per 
hour. shift into t hird. Apply a firm, steady pres.sure on gearshift lever 
so that synchronizer can adjust the speed of the shifting pam to 
make shifting easier and avoid dashing. When vehide has been 
accelerated to approximately 10 miles per hour. shift into fourth and 
at 16 miles per hour, shift into fifth. 

d. Shifting Gean Down, When climbing grades, it is necessary 
to shift into a lower speed t o provide increased pulling ability and 
to prevent laboring oC engine.. Frequently it is nC!CfiSary to shift into 
a lower gear when d escending grades, and take full advantage of 
engine compression and friction to assist in braking. When climbing 
grades a lways make the down-shift before vehicle s~ drop:!ll suffi­
ciently to make it difficult for the engines to pick up the load. T o 
shift down, depress clutch pedal and exert s teady pres.sure on shift 
levt'!t. Accelerating the engines while shifting will permit quickt'!t shift. 

e. Buking the Vehide. Always bring vehicle to a complete stop 
before shifting into reverse gear. H old down safety button on gear­
shift lever to shift into reverse (fig. 24). In reverse, do not permit 
engine speed to exceed 1,800 revolutions per minute. Avoid backing 
vehide for any great d istance as power train pressure lubricating 
system is inoperative in reverse. 
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f. Steering the Vehicle. The steering brakes also are used to 
stop the vehicle. Pulling back on the right lever slows down the right 
track, speeds up the left t rack, and steers the vehicle to the right. 
Pulling back on the left lever has the opposite result. and steel'S the 
vehicle to the left. Pull on the steering levers intermittently, when 
turning, instead of holding the steering brakes constantly applied. 
This reduces wear on the steering brakes and avoids unnecessary 
heating of the brakes. H owever, to make a quick, sharp tum, pull 
hard on steering lever being used and accelerate the engines. The 
greater the braking force applied and the greater the engine speed, 
the sharper the tum. CAUT ION: Stf!f!finA levers always must be all 
the way forward in fully released position except when applyin. the 
brakes. When driving straight ahead on level ground, kttping hands 
off the stttring levers avoids the possibility of dragging the brakes. 
Dragging the brakes causes unnecessary wear, and greatly reduces 
lining life. It also may cause Jinings to become glazed, and thUli 
reduce the effectivenes:s of the brakes. 

g . Slowing or Stopping the Vehicle. To slow down or stop the 
vehicle, release the accelerator and puJl back evenly on both steenn" 
I~v~rs. Do not d<,press the clutch pedal until the vehicle is almost 
stopped. Better control of the vehicle is thus maintained. Alter vehicle 
is stopped, shift transmission into neutral and set the parking brake. 
CAUTION: When minll the enllines to assis t in bUlkinll, always 
brake sufflcien,tly $0 speed 01 vehicle never exceeds the speed lor the ' 
llear beinll used, as shown on the chart on vehicle serial number plate 
(fig. 9). 

h . De&cending Sleep Grades. Exces:sive vehicle and enKine 
speeds must be avoided when descending steep grades. Brake against 
engine compression by shifting into a gear low enough to control 
the vehicle speed before the steepest part of the grade is reached, 
Use the steering brakes to limit the engine speed to within the railie 
recommended for the gear being used, as shown on the vehicle serial 
number plate (fig. 9). When in low gear, every mile-per-hour increase 
in vehicle speed increases the propeller shaft speed 1,000 revolutiornl 
per minute. Therefore the clutch should not be disengaged when 
braking against engine compres:sion on down Krades. Exces:sive vehicle 
speeds in a ny gear which drives the engines above 2, 100 revolutions 
per minute are exc~ingly dangeroUll, and if permitted to continue, 
may cause serious damage or personal injury. 

9. STOPPING THE ENGINES. 
a. If vehicle has been operated or if temperature of engines is 

above 18QoF , allow engines to idle at 1,000 to 1,200 revolutions per 
minute for five m;nut<'s to di$!lipate heat from combustion area. 
Always idle the engines momentarily before stopping. Stoppin" the 
engines from high speeds will overload the iovernor control mecha-
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nism, and possibly cause damage. To stop engines, push throttle only 
slightly ahead of the idling position, not over 800 revolutiofU per 
minute, with a quick motion and immmiateiy snap throttle back 
into "NO FUEL" position. Purpose of first pushing throttle ahead 
of idling position is to take up any slack in the linkaiC'. If vehicle is 
to be left standing for considerable length of time. turn fud selector 
valve to "OFF" Bnd open battery master switches after engines are 
stopped. If above procedure d~ not stop mlines, repeat procmure 
once morc. If engines then do not stop. shift transmission into fifth 
speed, and stall engines by releasing the clutch pedal Quickly with 
the brakes applied. The trouble must be eliminated before the engines 
are again started. 

10. TOWING THE VEHICLE. 
s . Equipment. Two towinl shackles are provided on the front 

and two on the rear for attaching towing cables or towing bar (fig. 
33). Every 3·inch gun motor carriage is equipped with a 20·foot stttl 
towinl cable. The towinl pintle at center rear of vehicle is intended 
for attachinl a reserve fuel and ammunition trailer and must never 
be used for heavy towinl with a drawbar load in excess of 10,000 
pounds or five tons. 

b. General Inttruetiont (or Towing. A driver must be at the 
controb of the towed vehicle if at all possible; otherwise, a towing 
bar must be used instead of towing cables. Start towing vehicle in 
motion slowly and take all slack out of towing cables to avoid jerking 
the towed vehicle and possibly dtlmaging the towing cables. Use gear 
ratios low enough to pull the towed vehicle without lugging the 
engines. Driver of towed vehicle must use brakes, as necessary, to keep 
towinl cables taut at all times. When towing, make changes in direc· 
tion by a series of slight tums so that vehicle being towed is as nearly 
as possible in line with the towing vehicle. This will prevent towing 
cables from rubbing against track which might damage both the 
cables and track blocb. Install grousers on towing vehicle if there 
i, any pc Ilibility of inBuffident traction and slipping tracks. 

e. Allaehing Towing C.blet. Two cables must be used for towing, 
except in an emercency where only one cable is available or when 
a short hitch is necessary. Attach cable ends to towinl shackles so 
the two cables are parallel. If only one towing cable is available, 
attach it to towing shackle on same side of both vehicles. To make 
a short hitch, lay the towing cable on ground close to and parallel 
with front of vehicle to be towed. Remove the shackles on the oppo· 
site. end of this vehicle, place them on the towing cable, and attach 
them to the shackles on the vehicle to be towed. ero" the cable ends 
and attach cable eyes to the shackles on the towinl vehicle. 

d . Towing 10 Start Enginet, Before towing the vehicle, check its 
fuel, lubricatinl oil and CQOling system liquid, also make sure engines 
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are in condition to be started. Lock out one clutch. Set throttle 
slightly ahead of " IDLING" position. Shift transmission into fifth 
gear , and hold clutch pedal down. Signal the towing vehicle to start. 
When towing speed is approximately 3 miles per hour, release clutch 
pedal. If engine does not start after towing for 25 yards, release 
throttle lock and return throttle to " NO FUEL" position and con­
tinue towing for another 200 yards before again advancing throttle 
to slightly ahead of idJing position. As soon as engine starts, dis­
engage the clutch and signal the towing vehicle to stop. Operate the 
engine at 1,000 to 1.200 revolutions per minute to warm up (tempera­
ture must be above 500 F) and then u se the running engine to start 
the other engine (par. 7 d). NOTE : Use air heaters if mr tempera­
ture is below fJOOF. In extremely cold weather. tow vehicle approxi­
mately Y4 mile with throttle in "NO FUEL" position to help warm 
the engine before attempting to start it. 

e. Towing a Di.&.bled Veh icle. Inspect the condition of the 
vehicle to determine whether damage might result from towing. 
Chf':(:k trlInsmission oil level to make sure sufficient lubrication will 
be provided for the power train unit. A vehicle must never be towed 
backward any more than i. ablolutely necessary to position it 10 it 
can be towed forward. TransmiSllion must be in neutrlll when towing 
vehicle backward. When vehicle is being towed, both clutches must 
be locked out and the transmission must be in fifth gear 10 trans­
miSllion oil pump will supply lubricant to the power train unit. 
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AUXILIARY EQUIPMENT, CONTROLS AND OPERATION 
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Periscopes .... .. . ... . .. ... . __ ..... , . .............. ... .. . 
Operation of portable fire txtin~isher _ ... , .. _ ......... , .. . 

Operation of fixed fire extiniUisher system ................ . 
Care in handling fire extinguisher cylinden .. .. . .. , .. . .. ... . 

II . PERISCOPES. 

11 
12 

13 

14 

• . De~riplion. The vehicle is equipped with three periscopes, 
two for the driver Bnd one for the assistant driver. These periscopes 
provide indirect vision when operating with the driver's doon closed 
(fig. 1). One periscope is held in a housing in each door and another 
is in a housing to the left of the driver's door. A cover with a sprine 
hinge closes the opening in the housing when the periscope is removed 
or in II. lowered position. R aising a periscope into positi,!n forces the 
cover open. T he periSCOJ)f' can be rotated. in any direction, and locked 
in po:!Iition with a Ioc:k screw. P eriscopes are installed lrom inside the 
vehic:le. Each is held in position in the holder by tighteninl a knurled 
nut . A salety lock on the holder keeps the periscope lrom dropping 
out if the knurled nut loosens (fig. 25). The periscope heads are 
quickly detachable and purposely made of relatively fragile material 
which wi ll shatter in case of a hit, so that periscope will not become 
wedged in the holder. Care must be exercised in handling periscopes 
to avoid breaking the heads. Three extra periscopes, and nine ·utra 
heads are stowed in the vehicle. 

b . R emoval of P e riaeope. With periscope all the way up in the 
holder, lwinl the safety lock out of the way. Support the periscope 
with one hand and, with the other hand. unscrew the knurled lock 
nut and withdraw the periscope from the holder. 

e. I nttan . tion of PerillCope. See that knurled locking nut on 
periscope is baeked off and that salety lock on the holder u swung 
out of the way. Insert periscope in holder with locking nut stud in 
slot (fig. 25). Push up on periscope until stud strik« end of slot. 
Securely tighten knurled locking nut on periscope, and hook the 
$Bfety lock into position across the slot. 

d. Rem oving a nd In. talling New Periaeope H ead. Remove 
periscope from holder. T o remove head, u nlock the head by turning 
the half-ring latches , on both sides of periscope nearest head, coun· 
terclockwise as far as possible and pull head out. To install head, 
press it into the periscope until fully .eated, and turn both latches 
clockwise as far as possible. 

e. Rem oving Bnd InllaDing P e riaeope H ou l ing. To remove the 
howinl, fint remove nuts and detach IUBrd from top selments. , 

'" 1 UNIVERSITY Of IlliNOIS 
AT URBANHHAMPAlGN 



YM 9-752 
11 

3-INCH GUN MOTOI CAIIIAGE M 1 0 

• 

"g",. 25-1",talll.g , . ,I/Ko", 

L" 
,.,Itn., 

4 2 {EfMYOfIW~\ 
AT Uf ANHH.l.MPAIoON 

I ... ro U2tO 

, 



TM 9-752 
11-12 

AUXILIARY EQUIPMlNT. CONTROLS AND OPERATION 

From under side, remove screws which attach lower segmcnts to top 
segments while: supportin(t holder, and remove holder lind lower 
segments with gaskets. Lift out th e: upper segments and gaskets. To 
install the: housing, first S~ that all surfaces on housing upper and 
lower segments and surfaces in mounting hole: arc: wiped clean. 
Lubricate the friction surface with general pu~ grease. Replace 
upper and lower segment 1t8skc:ts , and IIsscmblco housing by reversing 
the removal procedure. 

12. OPERATION OF PORTABLE FIRE EXTINGUISHERS. 

II. Wnetal. The vehicle is ~uipped with two portable fire ex­
tinguishers for fires which may occur in driver's or lighting com­
partment or outside: the vchicle, One portable u :tinguishc:r is mounted 
alongside the instrument panel (fig. 27). the other is mounted above 
the loader's seat on the side of the turret. 

KNURLED NUT RO TATION 

'.---::::::::: 

figure 26-Rear and Front of "arlKoJM 

h. Operation of Portable Fire Extinguiliher . Release lock on 
bracket , and remove extinguisher and swing nozzle up into position. 
Pull trigger. and direct the gas discharged from nozzle at base of 
flame (fig. '28). To extinguish flaming oil or gasoline. first direct the 
discharge at base of ftame at near edge of fire. Then move ex­
tinguisher slowly from side to side. directing the gas 50 as to sweep 
the flame gradually off the burning liquid. Release trigger when fire 
is out. On the portable extinguishers, the valve closes when the 
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trigger is released so an extinguisher can be used to put out several 
small lires with one charge of carbon dioxide. After using a portable 
fire extinguisher, it must be replaced with one which is fully charged 
at the first opportunity. For inspection of portable fire extinguishers, 
see paragraph 240 b . 

13. OPERATION OF F1XED FIRE EXTINGUISHER SYSTEM. 
a. General. A fixed fire extinguisher system is provided for put­

ting out fires in the engine compartment only (fig. 157) . Two carbon 
dioxide fire extinlUisher cylinders in fightinll: compartment left ' step 

PISTOl GRIP 

CVUNOER 

"gur. 2'_PortaW. fir. Ext/n.u,she, 

door are equipped with remote control heads, and connected by 
tubing to six discharge nozdes in the engine compartment. One 
cylinder clln be discharged at a time, so protection against two fires 
is provided. 

b. Operation of Fixed Fire Extinguisher SYllem. The fixed fire 
extinlUisher system can be operated by two control handles in 
driver's compartment above driver's seat (fig, 27) or by two control 
handles on outside of hull at rear of turret on left (fig, 198), Pull 
out on one of the: control handles to discharge one cylinder. If a 
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second fire occurs before there is an opportunity to replace the dis­
charged cylinder, pull out the other control handle. If the extinguisher 
system is being turned on for the second fire a t the other pair of 
remote control handles, pull out both handles. The system also can 
be operated from insid e the fightini compartment. Pull pin. with seal 
wire attached, out of lever on remote control head and pull lever 
down (fii. 29). If one cylinder was previously discharged. pullout 
both pins and pull both levers down. Once a valve has been opened, 
it cannot be closed, so the cylinder discharges completely. A dis-

LOCKING I'tN 

RED CAP 

l OCAL AND 

""'0" C",",Ol 
HEAOS 

~-+- CHECK VALVE 

.A PO U29' 

f/gur. 29-f/x.d fir. Extl,..",.II.r Cylf,.d." 

charged cylinder must be replaced at the tint opportunity and the 
fixed fire extinguisher system must be inspected periodically (par. 
29 b (16». 

14. CARE IN HANDLING FIRE EXTINGUISHER CYLINDERS. 

•• Carbon dioxide fire extinguisher cylinders fC:quire careful 
handling becaU5e the ias is under high pressure. Cylinders must not 
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be dropped, struck or handled roughly. They must be kept away 
from ucessive heat which expands the gas. and may incre~,e the 
pressure in the cylinden sufficiently to open the pressure relief valve 
and dischara;e the cylinder. Maximum safe storage temperature is 
140oF. 
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Antifreeze for cooling syst em ...... .... . .. . .. . .. . . . . ..... . . 18 
Cold weather care for the electrical system .... . .. , . ......... 19 

Starting engines in freezing weather .. .. , .... , .... . .. .. . ... . 

Operating the vehicle in cold weather . . . . . . . . . . . . , . . . . . . . 
Operating the vehicle in extreme heat ... , . .... • . .. . . . . ... 
Sand and dust conditions , ... . ........ ' .. . ............... . 
Deep mud, snow and icc ...... , .. . ..... ........ .......... . 

15. OPERATION UNDER UNUSUAL CONOmONS. 

20 
21 
22 

23 
24 

a. Special preparation. precautions, and extra care in servicing. 
are necessary to insure satisfactory operation of the vehicle under 
conditions of e:rtreme cold and heat, also when operating over sandy 
and desert terrain, or in deep mud and snow. Information for oper­
ating under these unusual conditions is contained in the following 
paragraphs. 

16. DIESEL FlJEL FOR COLD WEATHER. 
a. Diesel fuel procured under U. S. Army Specification 2·102. 

latest revision, must be used at low temperatures. Water in the fuel 
will form ice which may stop the flow of the fuel through the fuel 
lines or injectors. T his possibility can be minimized by observing 
the following precautions: Keep fuel tanks as full as possible. Be 
sure that all containen are thoroughly cleaned, dry and free from 
rust before storing fuel in them. See that a ll containen have tight 
closures which will keep out water or snow, ice, dirt, or any other 
foreign sub$tance. If there is any trace of water in the fuel tanks 
from which the vehicle is being refueled, do not completely empty 
the storaie containenJI when filling the vehicle tanks: This will avoid 
the possibility of water getting into the fuel system. 

17. LUBRICANTS FOR COLD WEAmER. 
a. Lubrication at temperatures above reroOF is covered in para­

iraph 31 , Lubrication Guide. The following instructions supplement 
this para&raph where temperatures fall below reroOF for long periods. 

b. Several methods of keepini engine oil sufficiently fluid for 
proper lubrication at temperatures below reroOF are listed below . 
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Preference should be given to the methods in the order listed, accord­
ing t o the facilities available. 

(1) When engines are stop~d, drain engine lubricating oil from 
tanks and oil pans while it is hot, and store in a warm place until 
vehicle is to be operated again. T ag the vehicle in a conspicuous 
place in the driver's compartment to warn ~rsonnel that lubrication 
system is empty. If warm storage is not available, heat the oil before 
refillina lubrication system. (Avoid overheating the oil; heat only 
to the point where the bare hand can be inserted without burnina.) 

(2) If the vehicle is to be kept outdoors and if the oil cannot be 
drained, cover the engines with tarpaulin. About three hours before 
enaines are to be started, place fire pots under the tarpaulin. 

(3) Dilute the enaine lubricating oi l with Diesel fuel. One and 
one·half quarts of D iesel fuel should be lidded for each five quarts 
of engine oil. If possible, the diluent should be milled with the oil 
before it is drained into the lanlel. Otherwise the diluent should be 
added to the lubricating oil in the tanks when the engines are warm, 
and the engines should then be operated for a short t ime to thor­
ou&hly mix the diluent and the lubricating oil. If the vehicle i. 
operated four hours or more, at operating temperature, redilution 
will be necessary if it is anticipated that t he vehicle will be left 
standing unprotected for five hours or more. CAUTION : UsinA a 
diluent will increaw consumption of lubricatinA oil, and for this 
reaSO:;In the level of the lubricatinA oil in the tanb should be checked 
more frequently durinA operation. 

e, Tran,miuion and Final Drive" Use grade of engine oil 
specified in paragraph 31, Lubrication Guide, for operation below 
+ 32°F . When temperatures below zerooF are immediately antici­
pated and if the transmission and final drives d o not already contain 
the specified grade of engine oil. drain transmission and final drives 
immediately after use, while lubricant is sti ll warm. After standing 
overni&ht at subzero temperatures, warm up transmission after the 
en,;ne h as been warmed up by enga,in, clut ch and maintaining en­
gine speed for two minutes , or until gears can be engaged. Put trans­
mission in low gear and drive vehicle 100 yards, being careful not to 
.tan the encine. This will heat gear lubricants to the point where 
normal operation can be expected. 

d, Other Lubrie.tioD Pointl. 
(I) If vehicle has been o~rated 1,000 miles using general pllr­

pose grease No, 0 for lubrication. no special precautions are neces­
sary for the bogie wheels and track roller bearings. If quantities of 
general purpose grease No. 1 are in these bearings, it will be neces­
sary to d isassemble, wash in dry-cleaning solvent, dry, and then 
relubricate with general pu.pose grease No. 0 for satisfactory 
operation. 
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(2) All other places where lenerai purpose greases are specified 
in Lubrication Guide (par. 31), between + 32<>F and O"F, shall be 
lubricated with the same lubricant below OOF. 

(3) F or ailean points where engine oil is prescribc<i above OOF , 
use light preservative lubricatin& oil. 

18. ANTIFREEZE FOR COOLING SYSTEM. 

•• The cooling system will be protected with antifreeze compound 
for operation below + 32 oF. The following table lim the quantity 
of antifreeze compound to be added to prevent freezing at the indi­
cated temperatura: 

_~~Pln .. 
A"NI._ •• c ... ,... .... 

hi Genon" _.110. '''011 s.,.te", C_My 

10°F ( - 12" C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
OOF ( - J8°C) _ ..... • .. _. ............... 2Ya 

- 10°F (-24" C) .... _ . . _ .. . . . . .... ...... ... 3 
- 20°F ( - 30° C) ... . .. . . .. , . .......... . .... 3Y; 
- 3OOF (-3S"C) . .......... .. .............. 4 
- 40°F ( - 41 ° C) ........ .. ............. .. .. 4% 
-50°F ( - 47 ° C) ..... . .. _... . . .... .. .... .. . 5 

Cooling systems must be thoroughly flushed and cheeked for leaks 
before filling with antifreeze compound. Replace any hose connec­
tions which have been deteriorated and see that all hose connections 
are tight. Make sure that cooling system thermostats are function­
ing. If temperature is below freezing when, filling with antifreeze 
compound, the water and antifreeze should be thoroughly mixed 
before pouring into the cooling system. Ev!':fl though the engines are 
operated after filling the systems, the water may freeze before the 
thermostats open to permit the antifreeze compound to circulate 
through the radiators and become thoroughly mixed with the water. 
After filling, operate engines for a short period and again inspect 
for leaks. Whenever temperature is below freezing, the antifreeze 
compound in the cooling systems must be checked with antifreeze 
compound hydrometer (lS-H-940) at After-operation Service. 

19. COLD WEATHER CARE FOR TIlE ELECI'RICAL SYSTEM_ 

a. Batteriee. Extreme cold calls for extra battery care. Batteries 
must be tested more frequently to make sure they are fully chafied 
so that starteI'$ will have sufficient cranking speed. Batteries with 
low cbal'le freeze readily, and are thus ruined. Note following table: 

'-lAc _1Iy 

1.200 
1.220 
1.260 
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To be accurate, hydrometer readings alw8)'l1 mwt be con-ecteci for 
low temperature aceordinl to the thermometer rtadinl and coruc· 
tion scale on the hydrometer. See that battery terminals are free of 
torrosion and tight. Starting the engines places an exc~ive drain 
on the batteries. After .tarting, the engines must be operated for 
a sufficient time to replace the electrical energy consumed in crank­
ing the engine. If batteries are discharged in attempting to start an 
engine, they mwt be uehargcd immediately. 00 not attempt to 
.tart engines when batteries have been exposed to temperatures of 
-30Q F , or lower. Batteries first must be wanned by charging them 
in the vehicle or removed and warmed in a heated space. Do not 
add watCf' to a battery when it has been exposed to subzero tem­
peratures unless the battery is to be charged immediately. If water 
is added and the battery not put on charge, the layer of water will 
stay on the top and freeze befofe it ha, a chance to mix with the 
acid. 

b. Gener.lo .... nd St.rte .... Check the bruMies. commutators • 
• nd bearing'. The large iSUrges of current which occur when starting 
a cold engine require good contact between brushes and CQmmutators. 
GmCf'aton must be chat'ling at maximum rate. 

Co Air Heate .... Air heatCf' ignition coil, must be kept in oper. 
ating condition with high tension wires to the electrodes free of ice. 

d. Wiring. Check. clean and tighten all coimections, especially 
the battCf'Y terminals. Care should be taken that no short circuits 
are present. 

20. STARTING ENGINES IN FREEZING WEATHER. 

•• Procedure. See subparagraph b below. When temperature is 
much below freezing, start one engine and after it has been wanned 
use it to start the other engine (par. 7 d ). This procedure avoids 
at:lditional drain on the batteries. 

b. Starting the Engine'.1 Below Freezing Temper.ture. When 
temperature i, below minUl 30oF , a tarpaulin. tent or pOrtable ,hed 
and ,loves or fire pots should be wed to ,uppJy heat to the engines 
as an aid to starting. Vehicles should be kept in sheltered areas and 
.hielded from the wind if possible. 

c. Cold We.tber Acce •• orie .. The use of any of the following 
is suggested, and can be used at the discretion of the officer in 
charge of materiel: Tarpaulins, tents or collapsible sheds to be used 
as protective covering, fire pots, blowtorches, or oil stoves for sup· 
plying heat. Extra batteries and facilities for changing batteries 
quickly, steel dI'Ulnll and suitable metal stands for heating drained 
engine oil before it a poured back .into the lubricating oil tanks, 
temporary covers. improvised locally for radiators and engine com· 
partment as an aid in maintaining hi,hCf' opeTating temperatures. 
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21. OPERATlNG THE VEHIO·E IN COLD WEATHER. 

a. En@:ine Warm.up. Allow sufficient time for en&ines to wann 
up before driving the vehicle. After the engines arc running smoothly , 
and with gearshift lever in neutral. push clutch lockouts in so that 
propeller shaft will tum. This will help warm up the transmission 
and operate the transmission oil pump. 

22. OPERATING THE VEHICLE IN EXTREME HEAT. 

a. EllfJine Coolin@: Systems. For operations in CJ:tremely hiih 
temperatures, the enr;ine coolin& systems must be kept clean and 
filled. Radiators must be kept clean to peiiuit maximum dissipation 
of heat. Watch heat indicators for excessively h igh temperatures. 

b. Lubrication. Correct r;rade of lubricant for hir;h temperatures 
must be used for enr;ines, r;car cases and suspensions. 

23. SAND AND DUST CONDmONS. 

a. Enpne Air Cleaner .. Air deanen must be cleaned (par. 88 c) 
as frequently as necessary whenever operations pumit, to keep sand 
and dust out of the cor;ines. 

24. DEEP MUD, SNOW AND ICE. 

a. Grouser.. Grousers must be installed (par. 1(2) (fir;. 138) 
whenever necessary to provide sufficient traction to prevent exces· 
sive slippinr; of tracks. 

b. Tracks and Suspension. Accumulations of mud or icc mUJt 
be removed from tracks and suspension whenever opportunity 

• peilllits. 
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S.ction VI 

INSPECTION AND PREVENTIVE MAINTENANCE 
SERVICE 

' •• paph 

.""- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Before-operation service . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . 
Durin 

. . g-operation servu:e ...................... . ......... . 
At-halt service ....... .... . ..... ... ........ ........ ..... . 

After-operation and wukly service . , . .... ... .............. . 

25. PURPOSE. 

2S 

" 
" 28 

2. 

•• To insure mechanical efficiency, it is necessary that the vehicle 
be systematically inspected at intervals each day it is operated and 
weekly, so that defects may be discovered and corrected before they 
result in serious damage or failure. Certain scheduled maintenance 
services will be performed at these designated intervals. The services 
set forth in this section 8re those pr;rfonned by driver or crew, before­
operation, during-operation, at-halt , after-operation, and weekly. 

b. Driver Preventive Maintenance Services are listed on the back 
of "Driver's Trip T icket and Preventive Maintenance Service Rec­
ord:' W.O . Form No. 48, to cover-vehicles of all types and models. 
Items peculiar to specific vehicles but not listed on W.O. Form 
No. 48 are covered in manual procedures under the items to which 
they are related. Certain items listed on the form that do not pertain 
to the vehicle involved, are eliminated from the procedures as 
written into the manual. Every organization must thoroughly school 
each driver in performing the maintenance procedures set forth in 
manuals whether they are listed specifically on W.O. Form No. 48 
or not. 

e. The items listed on W.O. Form No. 48 that apply to this 
vehicle a re expanded in this manual to provide specific procedures 
for accomplishment of the inspections and services. These seMeei 
8re arranged to facilitate inspection and conserve the time of the 
driver and are not necessarily in the same numerical order as shown 
on W.O. Form No. 48. The item numbcn, however, are identical 
with those shown on that form. 

d . The general inspection of each item applies also to any IUp­
poi ting member or connection, and generally includes a check to 
see whether the item il in good condition, correctly assembled, 
secure, or excessively worn. 

c. The inspection for "good condition" is usually an external 
visual inspection to detennine whether the unit it damaged beyond 
safe or servi~able limits. The term "good condition" is explained 
further by the following : not bent .or twisted, not chafed or burned, 
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not broken or cracked, not bare or frayed, not dented or collapsed, 
not torn or cut. 

r, T he inspection of a unit to see that it is "correctly assembled" 
is usually an extemal visual inspection to see whether it is in its 
normal assembled position in the vehicle. 

g. The inspection of a unit to determine if it is "secure" is usually 
an external visual examination, a hand feci, or a pry-bar check for 
looseness. Such an inspection should include: any bracket!!, lock 
washers, lock nuts, locking wires, o r cotter pins used in assembly. 

h . "Excessively worn" will be understood to mean worn, close to 
or beyond serviceable limits, and likely to result in a failure if not 
replaced before the next scheduJed inspection. 

i. Any ddeds or unsatisfactory operating characteristics, beyond 
th e: scope of first echelon to correct, mwt be reported at the earliest 
opportunity to the designated individual in authority. 

26. BEFOR&(}PERATION SERVICE. 

•• This inspection schedule is desi&ned primarily as a cheek to 
see that the vehiCle hal not been tampered with or sabotaged since 
the After-operation Service was performed. Various combat condi­
tions may have rendered the vehicle unsafe for operation and it is 
the duty of the driver to determine whether or not the vehicle is in 
condition to carry out any mission to which it is asaiined. This 
operatiOn will not be entirely omitted, even in extreme situations. 

b. ProeedUr'fll, Before-operation Service consist!! of inspecting 
items listed below according to the procedure described, and correct­
ing or reporting any deficienciell. Upon completion of the service, 
result!! should be reported prompdy to the delligoated individual in 
authority. 

(I) I TaM I , TAMPUINQ AND DAMAGE. Examine hull, armament, 
tracks, volute suspensions, engine compartment, and turret, for evi­
dence of tampering or sabotaa;e. 

(2) IT2M 4, ACCasSORIU AND DRIVES. Examine all acceuoriell 
IUch al a;enerators, fans and fan shrouds for loose connections and 
mountings. 

(3) IT2lI 3, F'uaL, OIL, WAUR. Inspect tanks, filler caps, linell, 
hoses, and connections for evidence of leaks or tampcrina;. Read fuel 
and oil pge on instrument panel and inspect water level in auxiliary 
water tanu. Add fuel, oil, and water if necessary. 

(4) ITEM 6, L2AKS, G2NERAL. Look on a;round under vehicle and 
around differential housing and final drives for evidenCe of oil leab. 

(5) ITEM 7, ENQlNJt WARM-UP. Close battery master switch. 
Ammeter must read zero. Voltmeter must read 24 to 26 volt!! to 
indicate fully chara:ed battery. Open fuel tank selector valve and 
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start ena:ine.. Do not operate air beaten when tcmpcratufe of air 
OJ' ena:ine it above 50°F. Run cnlines at 1,000 to 1,200 l'C'Volutions 
per minute with clutch lockouts released and transmission in neutral, 
until water temperature reaches at least SOoF . 

(6) luy 9, INSTRUMItNTS. 

(a) Oil Pressun GII~. Oil pressure lales must read 4 to 5 
pounds when enaine is idlin& and 35 to 50 pound. at 1,500 to 2,100 
revolutions per minute. Stop encine immediately when red indicato!' 
lights come on above 1,000 revolutions per minute. 

(b) Ammeter. Ammtter must show a hi&h ( + ) charging rate for 
first few minutes. A hilh charting rate for extended period, with all 
e1ccbical units turned "OFF", indicates a discharged battery or 
faulty rqulator. 

(c) Voltmeter. Voltmeter must not read more than 30 volts. Ex· 
cessive voltaic indicates a faulty &enerator regulator. 

(d) En4ine Temperature GlI~S. ERline temperature should rise 
.lowly durinl warm-up period until at lea.t 50°F is reached. There 
must not be more than 20°F variation between lages at 150°F. 
Stop enline if temperature exceeds 225°F. 

(a) TransmiS5ion Oil Temperature Gale. Transmission must be 
operated in neutral during enline warm-up period. Stop engines if 
temperature exceeds 300°F during operation. 

(I) Tachometers. Tachometers must resister accumulated revo­
lutions, and operate without fluctuating or grinding. Engine speeds 
with clutches locked out must be balanced within 100 revolutiolU 
per minute from 1,500 to 1.800 revolutions per minute. Correct: 
Cf1Iine idlina: speed is 400 to 450 revolutions per minute. 

(,) Clock. Clock must be wound, runnina:, and should indicate 
cOllect time. 

(h) Fuel and Oil Ga~. Fuel and oil gages should coneo..-tly indi­
cate level of fuel in both upper fucl tanks and level of oil in both 
lubricatina: oil tanks. 

(7) ITEM 10, SIREN. Sound .iren for proper tone, if tac:tiao) situa­
tion peiinits. 

(8) ITBM 12, LIGHTS. If tactical situation pUlhits, tum aU !ilht 
.witches to "ON" position, in.pect all lights to see that they are 
humina:, securely mounted. clean and that they go out when switches 
are turned "OFF." 

(9) ITEM 13, SPROCKET AND HUB NUTS. Examine .procket cap 
1Cre~ and hub nuts to determine that they are present and 1ICC\lJ'e. 

(10) ITEM 14, TRACKS. Ir ...... ct ·tracks for evidence of tampering 
or sabotage since the AftU'-opetation Service . 
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(11) ITEM I S, SPRINGS AND SUSPENSIONS. Inspect bogie SWipen­
sions, rollers and idlers for evidence of tampering or sabotaa:e since 
the After-operation Service. 

(12) ITEM 18, TOWING CONNECTIONS. T owing shack16, pins and 
pintle hook must be in serviceable condition. 

(13) ITEM 20, DECONTAMINATOR. Decontaminator must be fully 
eharaed and s~rely mounted. Shake to determine contenu. 

( 14) ITEM 21, T OOLS AND EqUIPMENT. Inspect all tools and 
equipment for condition. proper stowage, and serviceability, using 
the On Vehicle Materiel L ist (par. 32). 

(lS) ITEM 23, DRIVER PERMIT AND F ORM '26 ( ACCIDENT REPORT 

F ORM). Thest.: forms must be ~t, legible and safely stowed. 

(16) ITEM 2, FIRE EXTINGUISHER. Inspect portable fire ext in· 
guishers i:O see that they arc in place, securely mounted and that 
seals are not broken. Inspect fixed fire extinguisher system to see 
that pull handles and control head handles have not lxel'l operated 
and that red sealing caps afe intact. Nozzles must be free from 
obstructions. 

( 17) ITEM 22. ENGINE OPERATION'. After proper operating tem­
perature (150"F t o 175"F) has been reached. idle the engine and 
stop by moving throttle to "NO FUEL" position. Start and run each 
engine separately. accelenting a few times while listening for exces­
sive vibration or unusual noises. 

(18) ITEM 25. D URING-OPERATION SERVICE. Immediately after 
putting the vehicle in motion, start the During·operation Service. 

27. DURING-OPERATION SERVICE. 
. •• While vehic:le is in mot@p. list en for any sounds such as 

rattles, knocks, squeals. or hums that may indicate trouble. Look 
for indications of trouble in cooling system and smoke from any 
part of the vehic:le. Be on the alert to detect any odor of overheated 
components or units such as generator, brakes. or c:lutch, fuel vapor 
from a leak in fuel system, e:maust gas, or other signs of trouble. 
Any time the brakes are used, !lean shifted. or vehic:le turned. con­
sider this a test and notice any unsatisfactory or unusual perform­
ance. Watch the instruments constantly. Notice promptly any un­
ulJUal instrument indication that may signify possible trouble in 
system t o which the instrument applies. 

h. Procedures, During-operation Services consist of observing 
items listed below according to the procedures following each item, 
and investigating any indications of serious trouble. Notice minor 
deficiencies to be corrected or reported at earliest opportunity. 
usually at next scheduled halt. 
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(1) ITEM 26, STEERING BRAKES. Apply both steerinl brakes at 
slow speed to test for effectiveness. Free travel must be at least eiiht 
inches and not motC' than 10 inches. T est each brake for effective 
steering with moderate application. 

(2) ITEM 27, HAND BRAKES. Stop vehicle and apply hand parking 
brake. Must hold vehicle stationary on a reasonable indine. 

(3) ITEM 28, CLUTCHES. Clutch pedal free trlivcl Mould be 2 
inches; minimum allowable free travel is I inch. Clutches must fu11y 
release and must not slip or chatter. The two tachometer n:adinp 
must not vary more than 200 revolutions per minute during clutch 
engagement. After shifting gears, listen for noisy release bearin,s. 

(4) ITEM 29, TRANSMISSION. Transmission lean must shift 
smoothly, operate quietly, and not slip out of mesh. Stop vehicle in 
case of grinding or any unusual noise. 

(5) ITEM 31, ENOINE AND CONTROLS. Note power of engine when 
ac~lerating, any excessive smoking, detonation, misfiring, stalling 
or overheatina. Test governor control. Maximum no load engine 
speed is 2,250 revolutions per minute ; maximum full load speed is 
2,100 revolutions per minute. 

(6) ITEM 32, INSTRUMENTS. 
(~) Oil Pr~ure G~AeI. Oil pressure gages must register 35 to 

SO pounds at operating speeds. Stop engine if red indicator light 
comes on above 1,000 revolutions per minute. 

(b) Ammeter. Ammeter will show a high charging rate for first 
few minutes. A hiih charging rate for extended period with all elec­
trical units turned off, indicates a discharged battery or faulty 
regUlator. 

(c) Enlline Temperature GaAes. Engine temperature must not 
exceed 225°F nor vary more than 20°F between engines. 

(d) Transmiu ion Temperature GaAe. Transmission temperature 
iage reading mUlt not ezceed 300° F . 

(fI) Tachometers. Tachometen must cOlTectly indicate ena:ine 
speed and register accumulated crankshaft revolutions. Readings 
must not vary more than 100 revolutions per minute with both 
clutches engaged. 

(I) SPfMdometer. Speedometer mwt register COlTect vehicle .peed 
and accumulated mileage. 

(II) V oltmeter. Voltage read ina: should not exceed 30 volts. 
(h) Fuel and Oil GaAe. Fuel and oil gage should correctly indi­

cate level of fuel in upper fuel tanb and level of oil in both lubri­
cating oil tanks. 

(7) ITEM 36, GUNS AND MOUNTINGS, ELEVATING, TRAVERSING 
AND FIRING CONTROLS. While the vehicle is in operation, but before 
it is used in combat, check both the manual turret-traversing and &Un-
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elevating mechanisms. Check both manual and electrical gun-firin&: 
controls. Be sure: that all mechanism responds properly. 

28. AT·HALT SERVICE. 
•• At-halt Services may be regarded as minimum maintenance: 

procedures. They should be perfonned under all tactical conditions, 
even though more extensive: maintenance services must be slighted 
or omitted altoa;ether. 

h. Procedure., At-halt Servic~ consist of invc:stigating any de­
ficiencies noted during opuation, inspecting items listed below 
according to the: procedures following the: items, and correcting any 
deficiencies found. Deficiencies not corrected should be reported 
promptly to thc: designated individual in authority. 

(1) ITEM 39, TEMPERATURE, (HtlBS AND FINAL DRIVES). Hand­
feel the: hubs of sprockets, idlen, bogie wheels, and track support 
rollen to determine whc:ther they arc: abnormally hot. 

(2) ITEM 38, FuEL, OIL AND WATER. Determine quantity of fuel, 
oil, and water to make sure !iUpply is adequate for mission. Add, if 
n«~ry. 

(3) ITEM 45, TRACKS. Remove stones and other foreign material 
from tracks. Inspect tracks for correct tension, loose, worn, or miss­
ing connectors and wedges; also worn, damaged, or dead links. 

(4) ITEM 42, SPRINQS AND SUSPENSIONS. Examine suspensions 
for broken or loose parts. R emove any debris lodged in bogie 
assemblies, 

(5) ITEM 44, SPROCKET AND HUB NUTS. Examine sprocket cap 
screws and hub nuts to determine that they are present and secure. 

(6) ITEM 46, LEAKS, GENERAL. Examine bottom of hull and 
ground under vehicle for evidence of any leaks. Inspect the hull, 
fighting eompartment and engine eompartments for fuel, oil, or 
water leak!!. Tighten any loose connections. 

(7) ITEM SO, TOWINQ CONNECTIONS. Towing shackles, p ins, and 
pintle hook must be in usable condition. 

(8) ITEM 47, ACCESSORIES. Investigate possible causes of improper 
performance noted during operation. Examine generator for security 
of mounting. 

(9) ITEM 48, AIR CLEANERS. When operating under extremely 
dusty eonditions, clean air cleaners as often as required, when , 
tactical situation peimits. Examine filter elements and clean if 
necessary. 

(10) ITEM 52, ApPEARANCE AND GLASS. Thoroughly inspect ex­
terior of vehicle for missing pioneer equipment. Inspect all lighu 
and vision devices. Clean if necessary. See that all doors, coven, and 
batches can be closed and locked securely. 
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29. AF"I'ER"()PERATION AND WEEKLY SERVICE . 

• 0 The After-o~ration Service is particularly .important because 
at thill time the driver inspects his vehicle to detect any deficiencies 
that may h ave developed and corrects those he i. peilllitted to 
handle. He should report promptly. to the designated individual in 
authority, the results of his inspection. If th is schedule ill performed 
thoroughly, the vehicle should be ready to operate immediately. The 
Before-operation SeNite, with a few exceptions, is then necessary 
only t o ascertain whether the vehicle is in the same condition in 
which it was ' left upon completion of the After-operation Seivice. 
The After-operation Service should never be entirely omitted, even 
in extreme tactical situations, but may be reduced to the bare 
fundamental services outlined for the At-halt Service if necessary. 

b. Procedures. When performing the After-operation Service 
the driver must remember and consider any irregularities noticed 
during the day in the Before-operation, During-operation, and At­
halt Servic", The After-operation Service consists of inspecting and 
servicing the following items. Those items of the after operation that 
are marked by an asterisk (.) require additional weekly services, 
the procedures for which are indicated in subparagraph (b) of each 
applicable item. 

(1) ITEM 55, ENGINE OPERAT ION. Lock out both clutches and 
start one engine at a time. Increase speed dowly and then accelerate 
momentarily several times. Listen for uneven firing, detonation, ex­
cessive vibration, and unusual noises. Return to idling sped1 and 
stop engines. 

(2) ITEM 56, INSTRUMENTS. 

(a) Oil Pressure GaAN. Oil pressure gag" must read 35 to 50 
pounds at 1,500 to 2,100 revolutions per minute. 

(b) Ammeter. Ammeter must read zero or show slight (+) 
char&e at idling speed. 

(c) Voltmeter. Voltage reading of 24 to 26 volts indicates fully 
charged batteries. 

(d) Engine Tem perature Gages. Engine temperature must not 
exceed 22S"F . 

(e) Transmission Temperature Gage. Transmission temperature 
must not exceed 300° F . 

(I) TltChometer. Tachometer must indicate engine speed and 
register accumulated revolutions and operate without fluctuating. 
Correct idling speed is 400 to 450 revolutions per minute; normal 
operating speed is 1,500 to 2,100 revolutions per minute; no load 
maximum governed speed, 2,250 revolutions per minute ; full load 
ma:rimum governed speed., 2,100 revolutions per minute. 
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(3) ITEM 70, STEERING LINKAGE. Pull back stetting levers to 
check free travel, which must be at least 5 inches. When travel 
allows lever to rome back to a vertical position before the brake 
shoe contacts the drum, brake linkage must be adjU!lted. 

(4) ITEM 67, ENGINE CONTROLS. Look for worn or dUconnected 
engine control linkage. Investigate any improper action of control 
linkage noted during operation. 

(5) ITEM 57, SIREN. Sound siren for proper tone, if tactical situa­
tion vomits. 

(6) ITEM 74, GEAR O IL LEVEL. With the vehicle on level ground, 
read oil level on transmission filler cap dip stick and add SAE 50 
engine oil above 32 °F , or SAE 30, from 32°F to oop , to reach "PULL" 
mark. 

(1) ITEM 54, *YuEL, OIL AND WATER. 

(a) Fill both fuel tanln with Diesel fuel. Add engine oil to both 
engine lubricating oil tanks until gage reads " PULL." Do not over­
fill. Use SAE 30 above 32 °P or SAE 10 oil from 32 °P to oop. Turn 
auxiliary water tank filler cap to first pOSition to releaR pr_ ure 
before removing cap. Allow engine t o cool if overheated, before 
adding water. Have antifreue tested if considerable water is added. 

(b) W eekly. Have antifreeze tested t o be sure protection is ade­
quate for prevailing temperature. 

(8) ITEM 73, LEAkS, GENERAL. Examine all fuel, oil, and water 
lines, pipes, connections, seals, gaskets, and tanks for leaks. T ighten 
loose connections and drain hull of any accumulated oil, water, or 
fuel. 

(9) I TEM 79, ARMOR. Examine hull, turret, and gun mount shield 
and trunnion, for fra ctures or damage that would render vehicle 
unsafe for combat duty. All doors, covers, and hatches must oper­
ate freely and lock securely. 

(10) ITEM 68, .TRACKs. 

(a) R emove all foreign matter such as mud, stones, and sticks 
from tracks. Look for loose and worn track connectors and wedges. 
Track must not have more than ¥4-inch sag nor less than ~-inch 
sag, measured between second and third track support rollers. 

(b) W eekly. Tighten all track wedges securely. Examine tracks 
carefully for worn guides and links, also dead links. Adjust track 
tl!nSion so as to have not more than ¥4-inch sag nor less than %-inch 
sag, measured between second and third track support rollers. 

(II) ITEM 69, .SPRINGS AND SUSPENSIONS. 

(a) Examine the volute springs for permanent set and breakage. 
Volute springs are unserviceable when three Of more coils of both 
sprin,s contact lower spring seat . Look for looseness, wear, or dama,e 
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at boa;ie levers and arms, track support rollen, and bogie wheels. 
Inspect bogie wheels for grease leaks. Remove all stones and trash 
lodged in bogie assemblies. 

(b) Weekly. Tighten all bogie brElckets, sprocket wheels, track 
support rollen, bogie wheels, mounting bolts, and nuts or cap screws. 

(12) hEM 77, TOWING CONNECTIONS. Examin!:' towinl shackles, 

pintle hook, and lifting eyes to see that they afC in serviceable condi­
tion. Make sure pintle hook latch operates freely, and that lock pin is 
attached to chain. Lubricate, if necessary. 

(13) ITEM 64, *ELECTRICAL W IRING. 

(Ill) Examine conduits for damaged condition, and tighten all 
loose connections. 

(b) Weekly. Clean aU acc:es:sible wiring and look forJoose connec­
tions, and cracked insulation. 

( 14) ITEM 65, -AIR CLEANERS. 

(a) Remove air cleaners and inspect dements and condition of 
oil. If necessary, clean elements and refill with oil to "LEVEL" 
mark on body. Examine condition of gaskets before installation. 

(b) W l!<!kly. Clean 9011 air cleaners and refill with oil. 
( I S) ITEM 66, FuEL FILTERS. Drain approximately Y4 pint from 

each primary and secondary fuel filter to remove trapped water and 
sediment. 

(16) ITEM 60, FIRE EXTINOUISHER. Inspect portable fire enin· 
iUishers to see that they are in place, securely mounted, and that 
seals are not broken. Sec that red sealing caps on fued fire utin­
iUisher cylinder valves are intact. Discharged cylinders must be 
replaced. Make sure mountings are tight, and nozzles are free from 
obsb uction. 

( 17) I TEM 62, *BATTERY. 
(II) Battery connections and mountings must be kept clean and 

tiiht. Electrolyte must bf: % inch above plates in each cell. Add 
fresh, clean water as requi red. T urn battery master switch and radio 
switch to "OFF" position after completing services. 

(b) Wl!<!kly. Clean battery and tenninal connections. Tighten 
connections and battery straps if necessary. 

(18) ITEM 81, TuRRET AND GUN MOUNT MECHANISM AND CON­
TROLS. Release turret locks and iun traveling lock. T raverse turret 
full 360 degrees in both directions. Elevate and depress gun. All 
mechanisms and controls must operate freely and without bind or 
excessive play throughout entire limit of travel. Secure &Un traveling 
lock and turret locks. Tighten all loose wiring connections and 
attachini parts. Test operation of both manual and electrical firini 
controls, and sighting equipment. Guns must be cleaned, properly 
oiled, and covered. ., Or~ 11n. .. , 
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(19) ITEM 59, LIGHTS. If tactical situation permits, turn all light 
switches to "ON" position, inspect all lights to sec that they are lit, 
clean, and securely mounted, and &0 out when switches are turned 
"OFF". 

(20) ITEM 80, VISION DEVICES. Clean and install serviceable peri. 
scope heads or assemblies as required. Mounts must pivot or rotate 
without binding. 

(21) ITEM 61, DacoNTAMINATOR. Decontaminator must be fully 
charged and securely mounted. Shake to determine contents. 

(22) ITEM 84, CLEAN VEHICLE. R~mov~ aU expended material, 
and c1~an interior of v~hicl~ thoroughly. CI~an ~xterior as nee.. ary, 
makin& sure identification markings are visible. 

(23) ITEM 83, -LUBRICATE All NEEDED. 

(a) Oil or lubricate all parts as required when performing After­
operation Service. For specific intervals, and lubricants to be used, 
refer to War Department Lubrication Guide No. 113 (figs. 30 and 31). 

(b) W eekly. Perform re(Ularly scheduled lubrication if this serv-
ice is due. 

(24) ITEM 85, -TOOLS AND EQUIPMENT. 
(a) Inspect all tools and equipment for condition, proper mount· 

ing and serviceability using On Vehicle Mate.riel List, paragraph 32. 
Replace missing items and replenish supplies. 

(b) Weekly. Clean all tools and equipment. Replace items that 
are unserviceable. 

62 0.", •• 11« 
..... ,{) UNIVER'iIHOfILlI~\ 

ATUR8ANHHAMPA~ 



S.dlon VII 

LUBRICATION 

TM 9-752 
30-31 

.... 2.2;. 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

Lubrication Guide .............. ' . . . . . . . . . . . . . . . . . . . . . . . .. 31 

30. INTRODUcnON. 
a. Lubrication is an essential part of preventive maintenance, 

deteiillining to a great extent the serviceability of the parts and 
assemblies. 

31. LUBRICATION GUIDE. 
•• Lubrication instructions for the 3-inch G~ Motor Carriage 

MIO arc consolidated in a Lubrication Guide (figs. 30 and 31). 
These specify points to be lubricated, the periods of lubrication, and 
the lubricants to be used. 

b. Supplie •• In the field it may not always be possible to supply 
a complete auo. tlllent of lubricants called for by the Lubrication 
Guide to meet the recommendations. It will be necesaary to make 
the best use of those available, subject to the inspection of the officer 
concerned, in consultation with proper ordnance peuor.nel. 

e. Lubrieation Note .. The foDowing notes; apply to the Lubrica­
tion Guide (fiis. 30 and 31). An note referen~ in the guide itself 
arc to the step below having the corresponding note number. Ref­
erence is made to OFSB 6-10 and OFSB 6-4 for additional lubrication 
infonnation and to the product guide, OFSB 6-2, for the latest 
approved lubricants. 

( 1) FITTINGS. Clean before applying lubricant. Lubricate univer­
sal joints, bogie wheels, idler and track support roUen, tachometer 
and speedometer adapters until lubricant overflows at relief valve. 
Lubricate other points until new lubricant is forced from the bearina;, 
unless otherwise specified. CAUTION: Lubricate suspension points 
alter washin~ £Iehicle. 

(2) INTERVALS indicated are for normal service. For extreme 
conditions of speed, heat, water, sand. mud, snow, dust, etc., reduce 
interval by % or ~, or more if conditions warrant. 

(3) AIR CLEANERs. Daily, when operating on dirt roads or cross 
country. or every 250 miles, when operating on paved roads or during 
w~ weather. drain, clean and refill with used crankcase oil or OIL, 
erigine, crankcase grade. Every 100 to 500 miles, depeflding on oper_ 
ating conditions. remove all 6 air cleaners and wash all metal parts 
in Diesel fuel. Refill oil rese.voin until oil reaches "FULL" mark. 
CAUTION: Do not o£lerfill air cleaner oil , ,,,,,,r£lo;",. K eep all air 
cleaner connections clean and tiaht. Inspect grommets. seals, and 
gaskets, for wear and replace worn parts. 
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(4) ENGINE LUBRICATING OIL TANKS. Daily, with engine run· 
ning, check oil level with testing gage on mstrument panel in driver's 
compartment; add oil if necessary. Drain only when engine is hot. 
Every 500 miles or 50 hours, drain and refill. To completely drain 
each lubricating system, remove both crankcase drain plugs and oil 
tank drain plug. Refill oil tank to "FULL" mark on gage. 

(5) LUBRICATING OIL FILTERS. At each oil change, remove filter 
cover, drain plug, and filter element. Wash out filter base. Install 
new filter element, replace drain plu& and filter cover, using new 
cover &asket. Start engine, and check for oil leaks. Refill oil tank to 
"FULL" mark on gage while engine is running. 

(6) LUBRICATING OIL STRAINERS. Every 500 miles or 50 hours, 
drain strainer through drain plug ; remove, clean and reinstall strainer 
element. 

(7) GEAR CASES (TRANSMISSION, DIFFERENTIAL AND FINAL 
DRIVES). The transmission, differential and final drives a re combined 
in one unit. Fill through transmission filler to mark on bayonet gage 
with filler cap resting on top of filler pipe. Drain through transmis­
sion and final drive drain plug holes. Weekly, check level with 
vehicle on level ground; if necessary, add lubricant to correct level. 
Drain and refill as indicated at points on guide. When draining, drain 
immediately alter operation. To completeiy drain system, also re_ 
move oil cooler drain plugs. Every 3,000 miles, clean transmission 
filler strainer. CAUTION: Do not remove strainer when fillin •. 
For correct lubrication of transfer case, check level every 500 miles 
or 50 hours. Add OIL, engine, SAE 30, until full. Every 6 months or 
at time of clutch overhaul, drain and refill with 2% Qt OIL. engine, 
SAE 30. 

(8) CLUTCH PILOT BEARINGS. At time of disassembly of clutch 
for inspection, replacement or overhaul, clean and repack with 
ball and roller bearing grease. 

(9) FUEL F ILTERS. Daily, open primary and secondar y fuel filter 
drain cocks to remove sediment and water. 

(a) The primary fuel filten are mounted at ends of filter panel. 
Service every 100 hours or 1,000 miles, using following proc::edure: 

1. Tum fuel tank selector valve to "OFF" position. 
1. Back out retainer bolt at top and remove bowl and element. 
3. Thoroughly wash disks in Diesel fuel. Do not scrape or we 

stiff brush. 
4. Wash out bowl and fill with clean Diesel fuel. 
5. Reassemble, using new element gasket and bowl gasket. 
6. Tum fuel selector valve t o "ON" position, start engine a nd 

check for leaks. 
(b) The secondary fuel filters are mounted on side of engine. 

Service every 5,000 miles or 500 hours, using following procedure: 
66 Or"".IIf<, 

lJNIVERSIH Of ILlI~\ ., 
ATURBANHHAMPAlGIf 



LUIRICATION 

1. Turn fuel tank selector valve to "OFF" position. 

2. Unscrew nut at bottom of bowl and drop bowl. 
3. Inspeet filter element , and clean inside of bowl. 

TM 9-752 
3\ 

4. Install new filter element. Reassemble. UlIing new gaskets at 
top of collector tube and top and bottom of filter element. 

5. Loosen filter outlet connection (turn fud tank selector valve 
to "ON" po!Iition), lock out clutch and' run other engine to fill filter 
bowl until fuel is forced out connection. 

(10) UNIVERSAL JOINTS AND SLIP JOINT. To reach universal 
joints and slip joint, remove floor plate at rear and inspection plate 
at front of propelier shaft housing. To lubricate slip joint, remove 
plug and insert fitting. Apply GREASE, general purpose, seasonal 
grade, to universal joints until it overflOW$ at relief valvt:, and to 
slip joint until lubricant is forced from end of spline. CAUTION: 
Alter /ubricatin"g .lip joint, remove littinA end rep/ace p/u,. 

( 11 ) CLUTCH SELECTOR LEVER SHAFT. Fittings reached through 
hole in left side of propeller shaft housing. 

( 12) RECOIL FLUID. Use OIL, recoil, heavy. Capacity of approxi­
mately 18Ys pints, each cylinder. F or instruct ions on handling of 
recoil flu id, refer to OFSB 6-6. 

( 13) GUN TuBE. Daily and before firing. clean and oil exposed 
finished metal surface. Keep surface covered with thin film of OIL, 
engine, seasonal grade. 

(14) TRAVERSING RACK AND PINION. Daily, clean and apply 
OIL, ena:ine, seasonal grade. 

(15) BREECH AND FIRING MECHANISM. Daily and before and 
after firing, clean and oil all moving parts and exposed metal surfaces 
with OIL, engine, seasonaia:rade. CAUT ION: T o insure easy breech 
operation and to avoid mis6rin, in cold weather, clean with dry­
cleanin, aoIvent, dry and lubricate with OIL, /ubricatinA, preserva­
tive, UAht. To clean firina: mechanism, remove and operate pin in 
dry-deanina: lolvent. 

(16) GUN BoRE. Daily a nd after firing, clean a nd coat with O IL, 
engine, seasonal a:rade. 

( 17) OILCAN PoiNTS. 

(a) Motor Carriage. Every 250 miles, lubricate door hinges, door 
latches. lever bushings, control rod. p ins, clevises, clutch and throttle 
pedab and control shaft bearings; &earshift lever links and pins: 
steering brake levers, shaft and links, seat slides, supports, control 
levers and pins; periscope holder pivots, hull drain valves and con­
trols, etc., with O IL, engine, SAE 30. 

(b) Gun Mount. Weekly, lubricate h andwheel handles, firing 
button, firina: lever link, firing and ejector mechanism, et c., with 
OIL, engine, seasonal grade. 

( 67 ~ 'fu 
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(18) PoiNTS TO Bit LUBRICATED W HEN .ENGINE I s REMOVED FOR 

I NSPECTION OR OVl!:RHAUL. 

(a) Starter', Apply OIL, engine, seasonal grade, through 3 oilen. 
Outboard oiler is reached tbrouah hole in flywheel housing. 

(b) Clutch Shilter Shaft 8earin~s. Wash in Diesel fuel, dry and 
repack with GREASE, general purpose, No. l. Install bearings and 
shaft and pack grease channels full before installin g grease channel 
pipe plug to force additional grease into bearini$. 

( Ig) PoiNTS REQUIRING No LUBRICATION SERVICE. Water pumps, 
fan drives, bogie wheel suspension linkage and slides, final drive 
sprocket bearings, elevating worm shaft upper bearing, elevating iear 
case shaft bearings, elevating gear case handwheel shaft bearings. 

(20) PoiNTS TO BE SERVICED AND/ OR L UBRICATED BY ORDNANCE 

MAINTJ!.NANCB PERsoNNEL. Every 6 months, disassemble, d ean and 
tecoat elevatinl lear case and breech operatinl shaft bearings with 
GREASE, 0.0., seasonal Itade. 

Or~ Il«.m 
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32. TOOLS AND EQUIPMENT STOWAGE ON THE VEHla·E. 

a. Each 3-inch gun motor carriage carries a set of pioneer tooll, 
vehicle and gun tools, ~hicle and gun equipment and vehicle and 
gun spare parts for use by the crew and for which the crew is 
responsible. Expended items must be replaced at the After-operation 
Service (par. 25). 

b, The followin& lists show the federal ,tock number, manufac· 
turer', number, and location of the varioWE items. These lim are 
prepared from data available at the time of publication. For C\lf1"Cnt 
list , see On Vehicle Materiel List furnished with each vehicle. 

33. VEHICI,E TOOLS. 
N._~ ~ 

T'" C rEc. eric. 

AX, choppin&, single bit, 5-lb . . . . . .. . . . . 1 Bracket on rear 
plate 

CHISEL, cold, ~.in. . .... ... ... ....... 1 Tool bar 

CROSSBAR, 8-in. (for fl exible handle). .. 1 Tool bag 

CROWBAR, 5· ft long. pinch point . . . . . . . 1 Bracket on rear 
plate 

CUTTER, wire M1938 w/ carrier (per 2 
vehicles) . . . . . . . . . . . . . . . . . . . . . . . . . . . 

EXTENSION, Ya·in. sq drive, IO-in ... .. . 

EXTENSION, handy grip, Ya·in. sq drive, 
5-in. long .. , ............... .. . ..... . 

FILE, hand, smooth, 8-in ....... .. ... .. . 

FILE, 3 sq, smooth, 6-in. _ .. ...... . . .. . . 

FIXTURE, set, track connecting . ... ... . 
GUN, lubrication, pressure (hand oper_ 

ated) .... . .... . .. ................. . . 

1 Tool box under 
subfloor 

1 Tool bag 

I Tool bag 

I Tool bag 

I Tool bag 

I 

I 

Tool bag 

Toolba& 
II" 
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HAMMER, machinist's, ban peen, 32-oz 
HANDLE, combination tee, %-in. sq 

drive, II -in . . , .............. , ...... . 
HANDLE, combination tee, ¥4·in. sq 

drive, 11-in. , .... . . , .... , , ..... . 
HANDLE, flexible, %.in. sq drive, 12·in . . 
HANDLE, mlittock .... ..... . , , ..... ' .. 

HANDLE, speeder, %·in. SQ drive, 17-in . . 
JOINT, universal, ~-in. sq drive ....... . 
MATTOCK, pick MI , without hand1e .. . 

PLIERS, combination, slip joint, 8-in .... . 
PLIERS, side-cutting, 8-in . . , ........ .. . 
RATCHET, reversible, %-in. sq drive, 

9-;n . .. .. . . ... . ... , ........... , .... . 
SCREWDRIVER, machinist's, 5-in. blade 
SCREWDRIVER, special PUf'POSC, 1Y4-

in. blade ... ... ....... , ..... , ....... . 
SCREWDRIVER. special pUlPOse, 1~-

in.blade ....... . .. , .... .. ........ , .. 
SHOVEL, short-handled ............ , .. 

SLEDGE, blacksmith, dble-face, IO-lb ... 

WRENCH, adjustable, single-end, 8-in . .. 
WRENCH, adjustable, single-end, 12-in .. 
WRENCH, engineer, double head, open-

end, %8 x ¥a·in . . , .................. . 
WRENCH, engineer, double head, open-

end, %8 x %-in . . .... , .... .. . ' .. . , .' . 
WRENCH, engineer, double head, open­

end, 0/16 x l Ijj8-in . .. ,. , ..... , ..... , .. 
WRENCH, engineer, double head, open-

end, ~ x ~·in . .......... , , . ........ . 
WRENCH, engmeer, double head, open-

end, 10/'8 x Va-in . ................... . 
WRENCH, engineer, double head , open-

end, '%8 x I -in . ........ , ........ , .. . 
WRENCH, plug, 0/16-in. hexagon, for 

transmission and oil drain plugs .... .. . 

1 Tool bag 

I Tool bag 

1 Tool bag 
I Tool bag 
I Bracket on rear 

plate 
I Tool baa: 
1 Tool bag 
1 Bracket on rear 

plate 
1 Tool bag 
I Tool baa: 

1 Tool bag 
1 Tool bag 

1 Tool bag 

1 Tool bag 
1 Bracket on rear 

plate 
1 Bracket on rear 

plate 
1 Tool bag 
1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 
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, ... 
WRENCH, plug, ~-in . hcxagon, lor 

differential filler and drain plug!!_ .... 
WRENCH, socket, %:-in. sq drive, ¥S-in. 

square ............................ . 
WRENCH, socket, %:-in. sq drive, Vl6'in. 

hexagon ............... . ........... . 
WRENCH, socket, %:-in. sq drive. %:-in. 

hexagon ........................... . 
WRENCH, socket, %:-.n. sq drive, o/l(l-in. 

bexagon ........................... . 
WRENCH, socket, %:-in. sq drive, ¥a-in. 

hexagon ........... _ ...... _ ........ . 
WRENCH, socket, %:-in. sq drive, ~-in. 

hexagon .... . ....... _ . .............. . 
WRENCH, socket, %:-in. sq drive, Vi-in. 

hexalon ..... . ..................... . 
WRENCH, socket, %:-in. sq drive, ' o/la-in. 

heugon ........................... . 
WRENCH, socket, %:·in. sq drive, I -in. 

hexagon ........................... . 
WRENCH, socket, Ya-'n. aq drive, 1'1.6- 'n. 

hexalon .............. .' ............ . 
WRENCH, socket, Ya-in. sq drive, l ~-in. 

hexagon ........................... . 
WRENCH, socket, Y4-in. sq drive, 1 %:-in. 

hexagon ....................... _ ... . 
WRENCH, socket head set screw, ¥.win. 

hexagon .......... . _ ...... . ........ . 
WRENCH, socket head set screw, ~-in . 

hexagon .......... . ................ . 
WRENCH, socket head set screw, %a-in. 

hexagon ..... . ..................... . 
WRENCH, socket head set screw, Y4-in. 

hexagon ..... . ..................... . 
WRENCH, socket head set screw, %6-in. 

hexagon ... _ .. . .................... . 
WRENCH, socket head set screw, Ye-in. 

hexagon ......... __ ............ _ ... . 
WRENCH, socket head set screw, ¥a-in. 

hexagon ................... . ....... . 
WRENCH, track-adjusting ........ . . . . 

( 71 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

2 Toolbal 

2 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Toolba, 

1 TOOl bal 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 

1 Tool bag 
1 On rear deflector 

plate 
0."" ,I< 

UNIVERSIH 01' IUlNOI\ 
ATURBANHHAMPAIGN 



TM 9-752 
3. 

3-INCH GUN MOTOR CARRIAGE M 1 0 

34. VEHICLE EQUIPMENT. 

ANTENNA, complete, 
w/ cover (spare) .... " .. . . 

APPARATUS, decontaminat­
ing, l %-qt , M2 , spec. 197-
54- 113 ....... . ........ .. . 

BAG, canvas, field 0.0. 
MI936 .. .. . . .......... . . 

BAG, instruction book ..... . . 

BAG, tool, w/ o contents .... . 

BELT, safety .. . . ......... . 

BINOCULAR, M3, complete, 
composed of: 

1 binocular, M3 ; 
I case, carrying, M17 

BOOK, motor, 0.0. Form 
7255 ... . .............. .. . 

BUCKET, canvas, folding, 
IS-qt ............ . ...... . 

CABLE, towing, l~-in. x 
20ft ...... . ........... . . 

CANTEEN, M1910, w/ cup 

_ C.III." 

I Bracket on engine compart­
ment bulkhead 

2 One at right front turret, one 
under R.R. compartment floor 

5 Strapped on outside of tuJTet 

1 In bracket with books 

1 In tool box under right center 
fighting compartment floor 
doo, 

2 On driver's and assistant 
driver's s"'au 

1 Bracket~lc:ft side of turret or 
in spon!lOn to right of assist· 
ant d river 

I Instruction bag 

1 On 3-in, rear ammunition rack 

I On upper hull 

and cover , . . . . ... . . . .... . 5 2 on front plate, 3 in turret 

CONTAINER, water, S gal 
QMC Standard A353 ..... , 2 On brackets und",r subfloor 

EXTINGUISHER, fire, CO2, 

4· 1b , .,.............. . .... 2 On'" in bracket at left of 

FLAG SET, M238 . . ... .. _ .. 
composed of: 

1 case, CS-90 ; 
1 flag, MC-273 (red) ; 
I flag, MC-214 (orange); 
I flag, MC-27S (gr...en); 
3 flagstaffs, MC-270 

( 

1 

driver's seat. One in bracket 
at left of loader's scat 

Bracket on 1",(t side of turr",t 
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N .......... 
hili CZLiI •• 

FLASHLIGHT, w/ batteries . 5 

, 
" 

GROUSER (for track being 
used) ................... 26 

HEAD (for periscope M6) 
(spare) ...... ........ .. . . 9 

HOOD, hatch, driver's ..... . 
INTERPHONE-SYSTEM, 

RC·99 ... . .............. . 
KIT, first aid (24 unit) (spec. 

1553) ... . ... ........... . 
LAMP, elec., 24· 28 V., 15 cpo 

(lor inspection lia;ht) ..... . 
LIGHT, inspection ...... .. . 

LUBRICATION GUIDE, 
War D epartment No. 113 . . 

MANUAL, technical, TM 
9-752 (Operator's Manual) . 

MANUAL, spare parts, ilIus· 
trated (for vehicle) ...... . 

MANUAL, technical, GMC. 
TM 9-17500 ............ . 

MITTENS, asbestos, prs., 1 
heavy, 1 medium .... ..... . 

NET, camouflaa;e, cotton 
shrimp. 45 x 4S ft (spec. 
T _l6(9) ............... . . 

OILER, tria:a:er type, 1 pt . .. . 

PAULIN, 12 x 12 ft ... ..... . 

PERISCOPE, M6 .. .. ... .. . 

PERISCOPE, M6 (spare) . . . 

PISTOL, pyrotechnic M2 ... . 

RADIO SET SCR 610 (per 2 
vehicles) .... .... .. ..... . 

I 

I 

I 

I 

I 

I 

I 

I 

I 

2 

, 
I 

I 

3 

3 

I 

I 

W,,"" C-"HI 

In brackets; 2-1eft of driver, 
I- turret front, I - right spon­
son, I- left sponson 

Upper hull side plates or 
bracket on rear of turret 

In boxes by assistant driver's 
seat 

At each crew membef"'s station 

Bracket to left of driver 

Behind instrument panel 

On bracket at left of driver 

In frame a t left of driver's seat 

Instruction baa; 

Instruction baa; 

Instruction baa; . 

In gun tool box 

S~ped On outside of turret 
On ti~cket under right front 
fightipg . compartment floor 
d_ 

Strapped to outside of turret 

In housings 

In bolle!! by assistant driver's 
seat 

In oddment tray 

Right front sponson by assist­
ant driver's seat 

Or>l, 11«. ... 
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3-INCH GUN MOTOI. CAItRIAGE M 10 

N ...... 
It.", C ih~ 

RATIONS, 2 days, type "K," 
for 5 men ..... .... . .... . 30 

RATIONS, I day's, type " D ," 
forSmc:n .... . ..... .. .. .. 2 

ROLL, blanket . , . . . . . . . . . . . 5 
SIGNALS, pyrotechnic ..... 18 

composed of : 
6 red Mll 
6 green MI S 
6 white MI6 

STOVE, cooking, gasoline, 
M1941 (1 burner) . .. . . . .. . 1 

consisting of: 
1 Coleman military burner 

No. 520 with acce!lSOTy 

w'" 
STRAPS, canvas, tri· io. wide 

x SO-in. long .......... . . . 4 

TAPE, adhesive, 4-in. wide, 
l S-yd roll ... . . .. . ..... . .. I 

TAPE, friction, ~-in. wide, 
30-ftroll , ......... . ...... I 

TOP, canvas, assembly, . . . . . 1 
TUBE, flexible nonIe , . . . . . . 2 
WIRE, soft iron, 14-18ge, 

10-ftroll ................. l 

35. VEHICLE SPARE PARTS. 

BUSHING, rubber, for elevat· 

WI.". c. ii.~ 

Ration box under right center 
fiilhting compartment floor 
d~ 

Ration box under right center 
fightinr; compartment floor 
d~ 

Strapped to outside: of tulTet 

16 in 2 cal. .30 MI ammunition 
boxes on spenson right of 
assistant driver, 2 in oddment 
tr.y 

Under subfloor 

On ouuide of turret: 

Tool box 

Toolbox 
In pla~ on turret 
Tool box 

Tool box 

• 

ing mechanism ......... .. 4 T ool box 

CONNECTOR, track, shoe 
end .......... .... ....... 12 T ool boll: 

LAMP, 3 cp., 24·28 V. . . . ... 4 Behind instrument panel 

LINK, track shoe __ . . . . . . . . . 6 On rear of turret 
NUT, safety, Y.· 18NF·3 . _ .. _ 16 Tool box 

PIN, cotter, split, S., (type B) 
74 lI: 214·in. (for tow shackle 
pin) . . .. .. ...... .. .. . .... 2 T ool box 

( 
74 Or If« 
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TOOLS AND EQUIPMENT STOWAGI ON THE VEHICLE 

~.~ 

h... c.,,"~ 

PIN, locking (for tow shackle 
pin) .................... 2 

SOLENOID, firing . . . . . . . . . . 1 
SWITCH, firing . . . . . . . . . . . . I 
WEDGE, track shoe end con-

nection ...... ... ... . ..... 12 

36. GUN TOOLS. 
a. 3-inch Gun M7 Toole. 

,~ 

EYEBOLT, br«ehblock 

-~ 

removing ................ 1 
CLAMP ................... 1 
GUN, lubricating oil ........ 1 
HOSE, assembly .. ..... .... 1 
MALLET, rawhide, 23 0: .... 1 
TOOL, breechblock removing 1 

Toolbox 
Tool box 
Tool box 

Toolboz 

Toolbox 
Toolbox 
Toolbox 
Toolbox 
Toolbox 
Toolbox 

"'AWI c.",. ~ 

h. Cal •. 50 M2 HB Machine Gun Toole. 

WRENCH, combination, cal . 
. SO M2 ... ....... ....... . 1 Tool box 

37. GUN EQUIPMENT. 

s. 3·inch Gun Equipment • . -~ 
... C ,'d WI Ii. c.". 

BOOK, arty. gun, 0 .0 . Form 
582S .... . ..... ....... ... 1 Instruction bal 

BRUSH, bore, MI S w/ ltafL . 
consisting of: 

1 brush, bore, MI S; 
Imff,end : 
I staff, middle; 
1 staff, end 

• 

CAN, Y4 gal. (stencil "OIL, 
RECOIL" in black letters 
%,-in. high on can) .. .. ... . 

CASE, carrymg, gunner's 
quadrant, Ml . .... . ..... . 

( 

1 Bracket on ensine bulkhead 

I 

I 

75 

Bracket on tool box under right 
center door - fi&htin&: com­
partment floor 

Bracket in turret 
• > If«.. 

UNIVERSITY OF IllIWj\ 
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3-INCH GUN MOTOR CAlIlAGE M 1 0 

.... 
CASE, tube, sight, assembly 

MS I6 ........... . ...... . 

COVER, bore brush, MS16 . . . 

COVER, breech ..... ... .. . . 

COVER, muzzle ........... . 

COVER, telescope (spare) . . . 

MANUAL, technical, 3-in. 
gun M 7 .. ... ........... . 

QUADRANT, gunner, MI , 
w/ case ............ .. .. . . 

RAMMER, cleaning and un-
loadinlt, M3 ...... ...... . 

SETTER, fuse, M14 .. , .... . , 
SIQHT, bore, complete . .... . 

consisting of: 
1 silht bore, bruch: 
I sight bore, muzzle 

TABLE, firing ...... .. , .... . 

TARGET, testing (set of 4) . . 

TELESCOPE, MSI , ...... . 

..... , . 1" WILli. C . 11 • 

1 On tube sight 

1 On bore brush 

1 On breech 

1 On gun mw:t1e 

1 Instruction bag 

I Bracket in turret 

1 Bracket on engine bulkhead 

I Tool box under lubfloof 

1 Tool box 

1 Instruction baa: 
1 Tool box 

2 One on iUn, spare undu gun 
front of turret 

TUBE, sight, assembly .. .... 1 In bracket under gun 

b. C.1. .50 M2 UB Machine Gun Equipment. 

BAG, metlillic belt link ..... . 

BOX, ammunition, M2 ..... . 

BRUSH, cleaning, cal. .50, M4 
CASE, cleaning rod, Mi S .... 
CHUTE, metlillic belt link, 

Ml . . . . . . . . . . . . . . . . . . . . . 
COVER, IUfI and cradle, cal. 

• SO .. ..............•...•• 

COVER, spare barrel, MI3 
(for 4S-in. barrel) ... " • ... 

COVER, tripod mount MI ... 
ENVELOPE. spare parts, Ml 

w/ o contents ...... .. ... . 
EXTRACTOR, ruptured car_ 

tridle cal. .50 .. .. .. . ..... , 

1 

10 

4 
1 

1 

Tool box under subHoor 

Bracket under fi&hting com_ 
pBrtmmt Hoar 

Tool box under subfloar 
Tool box under lubfloor 

Tool box under lubHoor 

I ,On gun 

I On spaTe barrel in tool box 
1 On tripod mount 

1 Tool box under subflooT 

1 Tool boI under subflooT 

76 Or, lin. 
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TOOLS AND IQUIPMlNT STOWAGI ON THI VEMICLE 

.. '" C21i"~ m • c: :I.~ 

MANUAL, field, for cal. .50 
M.G. M2 , FM 23-65 . ...... I Instruction bal 

MOUNT, tripod, cal. .sO, M3. I Bracket on left hull side plate 

OILER, filling , oil buffer . . . . . 1 Tool box under subfloor 

ROD, cleaning, jointed, M7, 
cal . . 50 .......... ... ... . . 1 Tool box under subfloor 

38. GUN SPARE PARTS. 

a. 3-inch Gun Spare Parll. 

FORK. firinl pin cockinl . . . . 1 Tool box 

GASKET, recoil cylinder plul 2 Tool box 

MECHANISM, percussion 
assembly .... . . . . .. .... . . 1 Tool box 

consisting of: 
1 guide 
I pin, firing 
I pin, straight, for firing 

pin guide 
1 spring, firing pin 

retracting 
1 stop, firing spring 

PIN, cotter, ~ x Va-in .. .... . 
PIN, firing .... , , .. , ... .... . 
PLUG, recoil cylinder ...... . 
PLUNGER, cocking lever ... . 

RETAINER, sear .... . . . . . . 

SPRING, cockiDl fork 
plunger ...... " ... . . .... . 

SPRING, firing ........... . 

SPR ING, firing pin ret:ractinl 
SPRING, sear .. . ......... . . 

, Toolbox 

1 Tool box , Tool box 
1 Tool box 

1 Tool box 

1 Toolbox , Tool box 
1 Tool box 

1 Toolbox 

h. CaI .. 50 M2 HB Machine Gun Spare Part •• 

ARM, belt feed pawl . , . . . . . . I Tool box 

BARREL, assembly .. .. ... . 1 Tool box 
DISK, buffer . .. . . . .. . . . . . .. 1 Tool box 
EXTENSION, MOl pin, 

assembly ...... ... ... . . . . 
EXTRACTOR. aaembly . . . 
LEVER, coclrina: ... .... .. . . 

( ., 

1 
1 
1 

'17 

Tool box 
Toolbox 
Toolbo::t 

0."" 1m 
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".M 
_ C ,Iz' •• c ," 

PAWL, feed belt, aMCmbly .. , 1 Tool box 
PIN, belt fced pawl, assembly 1 Tool boJ: 

PIN, cotter. split, S., %1 x ¥4. 
in. (belt feed lever pivot 
stud) ....... , .. , ......... I T oolbox 

PIN, cotter, split, S ., Yi. z ~. 
in. (switch pivot) .. ....... . 1 Tool box 

PIN, cotter, split. S., ~ x ~. 
in. (cover pin) "......... 1 Tool box 

PIN, Mill ........ " ..... ,' 1 T ool box 
PLUNGER, belt feed lever ,. I Tool box 
ROD, drivina: Iprins w/ I])rinl. 

auoubly . ....... " . ,., . . 

SLIDE, feed belt ... embly .. . 
SLIDE,.ear . ..... , ..... , .. 
SPRING, belt f«d lever 

plunaer ...... , .. , .... .. . . 

SPRING, belt feed pawl .. ... 
SPRINQ, belt Holdinc pawl ., 

SPRINQ, cover ext1'lctQr , .. . 

SPRING, ioclrinl. b.r«l. ... . 
SPRING, .ear "', . . .. .. .. . 
STUD, bolt . . .. . . .. . . ".", 

l 

1 
1 

1 

1 

1 
1 
1 
1 
1 

1 

Tool box 
Tool box 
Toolbox 

Tool box 

T ool box 
Toolbox 
Toolbox 
Tool box 
Tool box 
T ool box 

• 

7. Itro... 
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3940 

MAINTENANCE ALLOCATION 
r-•• ;h 

Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

40 Allocation of maintenance . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 

39. SCOPE. 
•. The scope of maintenance and repair by the crew and othu 

units of the using arms is detennined by the availability of suitable 
tools. availability of necessary parts, capabilities of the mechanics, 
time available, and the tactical situation. All of these arc variable 
and no exact system of procedure can be prescribed. 

40. ALLOCATION OF MAINTENANCE. 

•. Indicated below are the maintenance duties for which tools 
and parts have been provided for the wing arm and ordnance main­
tenance personnel. Replacements and rcpain which afe the respon­
sibility of ordnance maintenance personnc:1 may be perfOfnled by 
wing arm personnel when circumstances permit, within the discre­
tion of the: commander concerned. Echelons and words as used in 
tha tat of maintenance allocations arc defined as follows : 

FIRST AND 
SECOND EcHELON: 
T ABLE III 
AR 850· 15 

THIRD EcHELON: 
T ABLE III 
AR 850· 15 

F OURTH EcHELON: 
TABLE III 
AR 850·15 

FIFTH EcHELON: 
TABU!; III 

AR 850· 15 

SERVICE: 
( I ncluding pre. 
ventive mainte­
nance) par. 24 a 
(2) and (3) in 
part. AR 850· 15 

Operating organization driver, operator or crew, 
companies and detachments, battalions, squad· 
rons, regiments, and separate companies and 
detachments (first and second echelons, respec­
tively). 

T echnical light and medium maintenance units, 
includina Post and Port Shops. 

Technical hcavy maintenance and field depot 
units including d esignated polIt and service 
command shops. 

Technical base units. 

Checking and replenishing fuel. oil, grease, 
water and antifreeze, air, and battery liquid : 
checking and tiihtcnina: nuts and bolts; cleaning. 

79 
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REPLACE: To remove an Wl!lef"Yiceahlc part, assembly, or 
subassembly from a vehicle and replace it with 
8 serviceable one. 

Par. 24 • (5) 
AR 850·15 

REPAIR : 

Par. 24 • (6) 

in part 

To restore to a serviceable condition, such pam, 
assemblies or subassemblies as can be attOrn­
plished without completely disassembling the 
assembly or subassembly, and where heavy 
riveting, or precision machininl. fittinl, bataoc­
in,. or alininl is not required. 

AR 850·15 

REBUILD: Consists of stripping and completely recondi. 
tionin" and replacing in servicedble condition 
any vehicle or unserviceable part, subassembly, 
or assembly of the vehicle, including welding, 
riveting, machining, fitting, alinina:, balancing, 
assemhlina:. and testing. 

Par 24 • (6) 
AR 8lO- IS 

RItCLAMA TION : Salvalc of serviceable or economically rep8lf­

able unit. and pam removed from vehicles, and 
their return to stock, This inc:1udes the proceu 
which recoven and/ or r eclaims unusable 
artic:1es or component part:. thereof and places 
them in a seTViceable condition, 

AR 8S0-1S 
Par, 4 (c) in 
part CIR. 15, 
dated 16 March '43 

NOTES : (1) Ope .. ti""" .Uocated wiU nonnllUy be performed in the echelon 
indicated by " X ," 

U) ·The .e:o:l'<I echelon i •• uthoriECd to remov<: Ilnd rein.tIIll itemll 
m.rked by .n .. terilk, However, when it i. neceu.ry to repllltt 
.n item marked by .n .. teri,1t with. new or rebuilt poort, IUb­

_mbly or >mit llIumbly, the PIILmbly m .. ked by .n .. tend< 
may . be removed from the vehicle by the oe:'Md echelon only 
.f"t ."thotity flu bMn obt.itwd hom • Ioil.ittn' edwlon of 

,.,.;n' ..... ...,.. 
(3) Oper.ti""" ,Iloc,ted to the third echelon .. indiCilted by "£" .....,. 

be performed by the... uni ... in ema-&encico only, 

(4) OperatiON Illiocated to the fourth echelon by "J!:" • ..., norm.t 
fifth echelon oper,tion .. They will not be performed by the founh 
echelon, unI .... the unit il uprnoly .uthnriaed to do ... by the 
chief of the """';cc coI">Umed. 

(5) Tec~1 Bullet;,.. of the 2850-oene. lhould be conawted for 
detailed infonnoot;on ~I.tin to reclamation p.oe:edu ..... 

EcHItLONS 

BOXES AND RACKS, AMMUNITION 2.... ,.,.. ..... tHo 

Boxes, 
Boxes, 
Racks, 
Racb, 

'" 1 X ammunl"on- rep ace .... " .. _ ... .. ... . 
ammunition-repair ., .. . ,., ....... .. " 
ammunition-replace ....... , ......... ' , X 
ammunition-repair ... ....... . ... . , .. . 

0, I f1 
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MAINTENANCE ALLOCATION 

EcHELONS 

CLUTCHES 2 .... _ .. ' .. 

Clutch assemblies-replace and/ or repair ..... , X 
Clutch assemblies-rebuild __ _ .... , , , . . . . . . . . . . E X 
Controls and linkaa;e-servi~ and/ or replace . ... X 
Controls and linkage-repair . . . . . . . . . . . . . . . . . . . X 

COOLING GROUP 

ConnectiolU- replace ......................... X 
Radiator assemblies-replace .................. X 
Radiator assemblies-repair ......... . ..... . ... X 
Radiator assemblies-rebuild . ................. E X 
System, coolina;-service ............ . ......... X 
Tanks, surge-replace ...................... .. X 
Tanks, ,urge-repair ............ . ... . ..... . .. X 

ELECTRICAL GROUP 

Batteries-service (rechara;e) and/ or replace . ... . 
Batteries-repair ............... , .......... . . . 
Batteries-rebuild . . ................ . ....... . . 
Box, battery-replace ..................... . .. . 
Box, battery-repair . ....... . .. • .. . . • . . ..... .. 
Boxes, tuminal-replace , . ..... . .... . ........ . 
Boxes, tuminal-repair . . ... . ....... • . ... . . . .. 
BreakttS, circuit-replace . . .... .• ... .. ...... . . 
B k ", ' rea U'S-CifCUl -repaIr .... . ..• . . ..•.. ....... 
Breakers, circuit-rebuild .. . ... . .... • ......... 
Cables, battery-replace ....... ••... • . . ....... 
Cables, battery-repair .. . .. . .. . .... • ......... 
Conduit-replace . .... . ..... . ..... • .......... 
Conduit-repair . ........................... _ 
Filters-repla~ . ................ , . _ ......... . 
F ilters_ repair . , . . . . , ...... . .. . ...... . .. . ... . 
Lamp asKmblies-Krvice and/ or replace . ..... . 
Lamp assemblies-repair " ..... , . . .. ' _ ...... . 
Regulator, current and voltage-replace ..... . .. . 
Regulator, current and voltage- service 

and/ or repair . . . _ ... . . . .... , ... .. , ....... . 
Regulator, current and voltage-rebuild , ....... . 
Siren-replace ...... .. . . ........ " ......... , . 
S' , Iren-repalr . . ..... . .. . ......... . .......... . 
Siren-rebuild ........... . ...... " .......... . 
Solenoids-replace . .... . .... , ......... . ..... . 
Solenoids-repair ... . ......... . ..... . ....... . 
Switches-replace .......... . ......... . ...... . 
Switches-repair ....................... , .... . 

x 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 

X 
X 

X 
X 

X 
X 
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EcHELONS 

ELECTRICAL GROUP (Cont'd) 2.... W 4'" Silo 

Switches- rebuild .................. . . .. .. .. . . 
W iring- replace ... ,... ........ ........ ....... X 
W iring- repai r ... ........... . .............. . . x 

ENGINE 
(GMC TWIN DIESEL MODEL 6046) 

Bearings, connecting rod ( inserts)- rt pla ce . . . . .. E 
Bearings, crankshaft (inscrts)- rcplace _ ... _ E 
Block, cylinder-reclamation .. , , ............ . . 
Block and cylinder sleeve assemblies- rebuild 

(recondition) ............ _ .. , . _ ........... . 
Blower assemblies-replace and/ or rcpair .. ..... X 
Blower assemblies-rebuild , ... _ ............ . 
Control 8ssemblies, injector-replace , ........... X 
Control assemblies, injector- repair , . . . . . . . . . . . . X 
Cooler, oil- replace ... , .... , , ........... . ..... X 
Cooler, oil_repair . ........ .. ................ . 

Cooler. oil- rebuild .............. ... ......... . 
Crankshafts- rebuild (recondition) ........... . 
Dampers, vibration- replace . ................ . 
Drive assembly, tachometer- replace. , .. . ..... _ x 

-Engine assembly (twin)- replace __ ............. -
Engine assembly (twin)- repair . .............. . 
Engine assembly (twin)- rebuiJd .. , ........... . 
Fan a!SCmblies- replace . _ .. . . ' _ .. , ..... , . .... X 
Fan assemblies-repair ..... , ................ . 
F an assemblics- rebuild ................. , ... . 
Filters, oil-service and/ or replace , .. . ......... , X 
F ilters, oil- repair . . _ . __ ............ . 
FJywheds-repJace and/ or repair .......... ... . 
Flywheels-rebuild .... , .. _ . _ ....... _ .... _ 
Flywheels-reclamat ion ... _ ... , .......... ... . 
Gaskets, cylinder head and manifold-replace . .. X 
Gear trains, timing- replace ,. __ ... __ ......... . 
Generator assemblies- replace ............. _ . .. X 
Generator assemblies-repair ...... , .......... . 
Generator assemblies- rebuild .... . -_ ._. - ... 
Governor assemblies- adjust a nd / or Rplace _. _ .. X 
Govemor assemblies- rebuild .... , .. . .. , ...... . 

x 

x 

x 
X 

X 

X 
X 

X 

X 

X 

E 
E 
E 

E 

E 

E 
E 

E 

X 

E 
E 

X 

E 

X 
X 
X 

X 

X 

X 
X 

X 

X 
X 

X 

-The .. ,~nd echelon i. autho>riud to remove .nd re;n , t. ll item, marked by an 
uteri. k. However, when it i. n"",,", ry to repl.ce .n item marked by . n u teriok 
"';th • new 01" ...,built p.rt, . ubal!lembly Or unit ... embly, the lloembiy marked 
by ..... teri.k m.y be removed f,om the vehicle by the oecond echelon only .fter 
ItUt~jty h .. boten obt.itMKJ !rom • hi,,,.,, echelon of mil/Die""""", 
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MAINTINANCE AUOCAnON 

EcHELONS 

ENGINE (Cont'd) 2114 W ..... Silo 
Head assemblies, cylinder- replace and/ or retnir X 
Head assemblies, cylinda- rebuild .... . ........ E X 
Heaters, air- service and/ or replace .... .. ..... , X 
Heaten, air- repair .......... ," .... " ... " .... " X 
Injector assemblies-replace .. -. . . . . . . . . . . . . . .. X 
Injector assemblies- repair ................... X 
Injector assemblies-rebuild ........... ..... ,. E X 
Line. and connectiOrlll, oil (external)- replace ... X 
Line. and' connection., oil (extemal)- repair ... .. X 
Line. and connections, oil (intemal)- replace 

and/ or repair .............. ... ... .. .. "... X 
Manifold asscmblietl, fuel- replace ............. X 
Manifold asscmblie., fuel -repair .. ,.. ....... .. X 
Manifolds, exhaust- replace ...... . . . ... .. ..... X 
Manifolds, exhaust- rebuild ................... X 
Motor asscmblietl, nartinl- replace . . . . . . . . . . . .. X 
Motor asscmblies, startinl- repair . . . . . . . . . . . . . . X 
Motor assemblies, startinl- rebuild . .......... , . X 
Pan asscmblie., oil- replace a nd/ or repair ....... X 
Piltons and rinp-rtplace .. " ......... ,...... E E X 
Pump a$$Cmblies, fuel f.ivice and/ or replace .. . X 
Pump 8Slt:mblies, fuel - repair '.. . . . . . . . . . . . . . . X 
Pump assemblies, fuel- rebuild ..... . .......... E X 
Pump ass!mblies, oil- n:place and/ or repair ..... X 
Pump assemblies, oil- rebuild . , ....... ..... ". E X 
Pump assemblies, water-~rvice and/ or replace X 
Pump assemblies, water- repair : . . . . . . . . . . . . . . . X 
Pump assemblies, water-rebuild .. .. ". . . . . . . . . . X 
Rods, eonnectint:- replace ... . . . . . . . . . . . . . . . . . . E E X 
R od •. eonnectina:- rect.mation ................ X 
Reservoirs , oil-replace .. , ....... .... ......... X 
Reservoirs, oil-repair .... .................... X 
Sleeves, cylinder- replace ., .. .. ...... ........ . E E X 
Valve assemblies, oil cooler and .uainer_ 

service and/ or replace , ....... .. ..... , ...... X 
Valve asscmblies, oil cooler and .trainer- rebuild X 
Valve allemblies, pressure oil pump SCi vice 

and/ or replace ....................... ... .. X 
Valve 'ncmblies, pressure oil pump-rebuild .. . . 
Valve assemblies, preuure rqulator- replace 

and/ or repair ... ..... " .. ... ............. . 
Valve asscmblies, preslure relulator- rcbuild .. . . .. . • 1m. .. 

UNrI!Jr,I1V (f IWNOII 
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EcHELONS 

EXHAUS T GROUP 

Brackets- replace ., ...... _ " ................ X 
Mufflers and connections-replace ............. X 

EXTINGUISHER SYSTEM, FIRE 

Controls and linkage-scrvice and/ of replace _ X 
Controls and linkage-repair " _., ............ , X 
Cylinders (carbon d ioxide CO2)-rcplace ....... X 
Cylinders (carbon diollOide CO2) - service 

(recharge) and/or repair __ .. _ .. . . , . . . .. . . . . X 
Extin~sh~s, fire (carbon dioxide CO2) - rep\ace X 
Extinguishers, fi re: (carbon dioxide: CO2) -

service (<<,charge) and/ or repair .. ". ... . .... X 
Extinguishen, fire: (carbon dioxide: COj!)-

rebuild ................................ ,. . E X 
Lines and nozzles-replace: ........ ...... ...... X 
Lines and nozzles-repair ..................... X 

FUEL GROUP 

Cleaners, air-service and / or replace ...... . .... X 
Cleaners, air- repair ....... . , ......... ... , ... X 
F ilters, fuel- service and/ or replace _ . . . ' ...... X 
F ilters, fuel- repai r .. , ...... ... ........ ,..... X 
Lines and connections-replace and/ or repair .... X 
Tanh, fuel- service and/ or replace ". ...... ... X 
Tanks, fuel- repair ........................... X 
Valves-replace ...... , ....................... X 
Valves-rebuild ... .......... . ....... . .. . ..... E X 

H ULL 

DOOfS and cover plates- replace . . . . . . . . . . . . . .. X 
DoooI and cover plates- repair .... . .... . . ..... X 
Guards-replace ...... ... ... ... . . . ... . • . . .... X 
Guards-repair ...................... .• ...... X 
Hull- repair . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X 
Hull- rebuild ...... .. .... ... , .... ,.... . ...... E X 
Periscopes-replace , . . . . . . . . . . . . . . . . . . . . .. X 
Peri.copes- repair " ............ . ,.... . ....... X 
Periscopes- rebuild .. .. ...................... E X 
Pintle assembly- replace ....... . .. . .. . . ... . .. X 
Pintle assembly_ repair ' .. ..... . .... . . , ...... . X 
Pintle assembly- rebuild . . . . . . . . . . . . . . . . . . . . . . X 
Seats- replace ............ . ...... . ... . ...... . X 
Seats-repair .. . ... _ ...... _ . . . . . . . . . . • . . . . . . . X 
Subfloor-replace and/ or repair . ..... . . • ... .. . X .. Or",,,, 11«. .. , 

UNIVERSITY OF IlllNC]S 
AT URBANHHAMPAK;I-I 



TM 9-752 
40 

MAINTlNANCf AUOCATION 

EcHELONS 

INSTRUMENTS AND PANEL ,- ~ - ... 
I nstruments- replace ........ " ..... ......... . 
Instruments- repair .. ... , ... ........... ... . . . 
Instruments- rebuild . . ............ . .... ..... . 

X 
X 

E X 
Panel and connections-replace ... , ....... , . . . . X 
Panel and connectiom- repair ................ . X 

Po_r train 8 77 rmhly - .... J>II . r ..... _ . . . . . . . . . . . X 

Power train uacmbly_rcbuild ', .. . . . . . . . . . . . . . E X 
Shoe 8Ncmblies, steennl brake-service and/ or 
replace ..... . . ... .......... ...... .... . . ,. .. X 

Shoe assemblies, steenn, brake- repair (reline) . . X 
Sprockets-replace .... .. .... . ............ . ... X 
S",odrcts- rcbWld (recondition) ....... ....... E X 
Sprockm- reclaJru.tion ................ . ...... X 

·T .... 7 CHod eo;:heIOO1 ;. ."U-'iaed to ~ve and reinataU 'Iant; marked by an 
.. teriolr. Howev ..... _hen il;. "Hllle"Y to repJac:.e an item ..,..rked by ..... allml" 

w:ith • new or ..,buill PlItt. lubll .. mbiy or unil a..anbly. the anernbly "",.ked 
by an .. Ieriolr: may be removed from the vehicle by the ",and echelon onl" .It., 
.."'-1,,, ,... t.o.n obt.lrwd trom • llif_ ecMJon 01 main,.,...""". 

IS ,-;;;,c:'~ 
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EcHItLONS 

POWER TRAIN (Cont'd) 

.Transmission assembly- replace ............... • X 
TraNmiaion assembly-repair ...... . ........ . X 
Tranami_ion assembly-rebuild ...... .. ...... . E X 
Transmission au "f11bly-reclamation . ....... .. . E X 

SHAFT, PROPELLER 
Shaft assembly, propeller (w/ univenal 

joints)- replace .......... . ..... . .. . ...... . . X 
Shaft assEmbly, propellft" (w/ univenal 

joints)-I"q)air . ............................ X 
Shaft luembly. piOpeUer (w/ univenal 

jointl)-rebuild ....... .... .. .......... ..... E X 

TRACK SUSPENSION GROUP 

Boa;ie oompon~u-replace .... . .............. X 
Bogie components-repair ....... ,............ X 
Bocie ClOmponents-rebuild ................... E X 
Boa;ic components- reclamation . . ............. E X 
Idler components- replace .................... X 
Idler componen~-repair ..... .. ............ .. X 
Idler components- rebuild ........ . ........... E X 
Idler components-reclamation ........ . .... .. . E X 
Roller assemblies, track supportinc-replacc ... X 
RoUer assemblies, track supporuna- repair .. .. X 
Roller a" .mblies, track suppo. tina-rebuild ... E X 
Roller assemblies, track suppcntinc-reciamation E X 
Track a.umbly-replacc and/ or repair ...... ... X 
Track assembly- rebuild .. .... .... .. . . ..... .. E X 
Track assembly-reclamation .... ... . . ....... . E X 

TRANSFER GEAR GROUP 

Transfer componenu-repJace and/ or repair .... X 
Transfer components-rebuild ............... . 
Transfer components-reclamation ......... . . . 

TURRET ASSEMBLY 

Lock, turret-replace .......... .. . . ........... X 
Lock, turret- repair .. ........................ X 

E X 
E X 

Lock, turrfl- teclamation ....... . ..... .. ..... E X 

·The' (Nwi eche10a i. luthoriKd to tell ....... nd reintta1l item. marked by an 
.. teriolr. »oweva", when it i. "... If)' to ..,p\aco: an item marked by .n uteri_ 
with a new or rebuilt part, .ubto..embly or unit I."",bly. the ....... bly marked 
by an I.teri.k mlY be removed from the: .. chicle by the Hew,d echelon only att. 
_thotity "'" boNn obIain.d lroa> a hl,_ ..,M/on 0/ ...... nt.""'-. 
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EcHELONS 

TURRET ASSEMBLY (Cont'd) '" 
Mechanism, turret traversing- replace .. .. . ... . X 
Mechanism, tuJTet traversing-repair .... ... . .. . 
Mechanism, turret traversing- rebuild . . .... . . . 
Mechanism, turret traversing-reclamation .. .. . 
Ring, turret-replace .... . ........... . .. , .... . . 
Turret assembly-replace and/ or repair .... ... . 
Turret assembly- rebuild .... . ... . . .. . ... .... . 

VEHICLE ASSEMBLY 
Vehicle assembly- service ..... . ............ .. X 
Vehicle assembly-rebuild (with $erviceable unit 

assemblJes) .. .... . .. . ..... .... .. .... .. . .. . 

&7 
( 

Or ,,,..1 In n 
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Second echelon preventive: maintenance: servICe: . .. . . ....... . 41 

41. SECOND ECHELON P REVENTIVE i\IAINTENANCE 
SERVICE. 

•• Regular schedul«l maintenance: inspections and services are a 
preventive: maintenance: function of the using arm, and arc: the: re­
sponsibility of commanders of operating organizations. 

( I ) FREQUENCY. The: frequencies of the prevc:ntive maintenance 
services outlined herein arc: considered a minimum requirement for 
normal operation of vehicles. Under unusual operatina: conditions 
such .s extreme temperatures, dusty or sandy terrain, it may be 
necessary to perform certain maintenance: services morc: frequently. 

(2) F l f19T EcHBLON" PART ICIPATION. T he: driven ahould "",com­
pany their vehicles and assist the mec::hanics while periodic second 
echelon preventive maintenance services are performed. Ordinarily 
the driver should present the vehicle for a $cheduled preventive 
maintenance service in a reasonably clean condition; that i$, it 
should be dry and not caked with mud or grease to $uch an extent 
that inspection and servicing will be serioU$ly hampered. However, 
the vehicle should not be washed or wiped thoroughly clean, mnte 
certain types of defects, $uch as cracks, leaks, and lOO!le or shifted 
pam or assemblies are more evident if the $urfaces are slightly 
soiled or dusty. 

(3) If instructions other than those contained in the general 
p~,~~«edures in step (4) or the $pecific procedures in step (5) which 
follow, are required for the correct performance of a preventive 
maintenance service or for correction of a deficiency, other sections 
of the vehicle Operator's Manual pertaining to the item involved, 
or a desiinated individual in authority, should be consulted. 

(4) GENERAL PROCEDURES. These general procedures are basic 
instructions which are to be foliowed when performina: the services 
on the items listed in the specific procedures. NOTE: The second 
echelon per30nnel must be thorouAhly trained in thne proudutes 30 
th~t they will (lpply them ~utomatjClllly. 

«(I) When new or overhauled subassemblies are installed to cor· 
reet deficiencies, care should be taken to see that they are clean, 
correctly installed, properly lubricated, and adjusted. 

(b) When imtalling new lubricant retainer seals, a coating of 
the lubricant should be wiped over the at.lina: surface ' of the lip of 

•• Or If<, 
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the seal. When the new seal is a leather sral, it should be soakrd in 
SAE 10 rnginr oil (warm, if practicable) for at Irast 30 minute$. 
Thrn, thr Irather lip should be worked carefully by hand before 
installing the seal. The lip must not be scratchrd or marrrd. 

(c) The general inspection of each item applies also to any sup­
porting member or connection, and usually include$ a check to see 
whrther the item is in good condition, correctly as!lemblrd, sreure, 
or ellcessivel1 worn. The m 'chanics must be thoroughly trained in 
the following ellplanations of these terms. 

J . The inspection for "good condition" is usually an ellternal visual 
inspection to detemiine whether the unit is damagrd beyond safe 
or serviceable limits. T he term " good condition" is uplainrd further 
by the following: not bent or twistrd, not chafed or burned, not 
broken or cracked, not bare or frayrd , not d entrd or coUapsrd, not 
tom or cut. 

1. The inspection of a unit to see that it is "correctly assembled" 
is usually an uternal visual inspection to see whether it is in its 
"normal assembled" position in the vehicle. 

3. The inspection of a unit to determine if it is "secure" is usually 
an external visual ellamination, a hand feel, or a pry-bar check fen­
looseness. Such an inspection should include any brackr ts, lock 
washers, lock nuts, locking wire$, or cotter pins usrd in as!lembly. 

4. "Exce$sively worn" will be understood to mean worn, close to 
or beyond serviceablr limits, and likely to re$ult in a failurr if not 
replacrd before the nellt scheduled inspection. 

(d) Special SetY;C<!s. Special services are indicated by repeating 
the item numbers in thr columns which show thr interval at which 
the services are to be performed, and show that the parts or assemblies 
are to receive certain mandatory services. For ellample, an item 
number in one or both columns oppo!lite a procrdure, means that 
the actual tightenin& of the object must be P<'rformed. The sP<'cial 
service$ include the following : 

1. Adjust. Make all neceS!lary adjustments in accordance with 
the pertinent section of the vehicle operator's manual, special bul­
letins, or other current directive$. 

2. Clean. Clean units of the veh icle with dry-cleaning solvent 
to r emove ellcrss lubricant, dirt. and other foreign material. After 
the parts are cleanrd, rinse them in clean fluid and dry them thor­
oughly. T akr care to keep the parts clean until reassemblrd, and be 
certain to keep cleaning fluid away from rubber or other material 
which it will damage. Clean the protective grease coating from new 
parts, since this material is not a good lubricant. 

I. 
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3. Special lubrication. This IIpplies either to lubrication oper­
IIt ions that do not appear on the vehicle lubrica tion chart or to items 
that do appear on such charts but should be performed jn conneetion 
with the maintenance operations if parts have to be .disassembled 
for inspection or SCTVice. 

4. Serve. This usually consists of perform ing special operlltions, 
such as repknishing battery water, dra ining a nd refilling units with 
oil, lind changing the oil filter cartridge. 

5. Ti;hten. All tightening operations should be performed with 
sufficient wrench-torque (force on the wrench handle) to t ighten the 
unit according to good meehanical practice. Use torque-indicating 
wrench where specified. Do not overtighten. as this may strip threads 
or cause distortion. T ightening will always be understood to include 
the correct installation of lock washers . lock nuts, and cotter pins 
provided to secure the tightening. 

(e) When condi tions make it difficult to perform the complete 
preventive maintenance procedures at one time. they can sometimes 
be handled in sections. planning to complete all operations within 
the week , if possible. All available t ime lit halts and in bivouac areas 
must be utilized if neeessary to assure that maintenance operations 
are completed, When limited by the tactical situation, items with 
Special Services in the columns should be given first consideration. 

(f) The numbers of the preventive maintenance procedures that 
foliow are identical with those outlined on WD AGO F orm N o. 46'2, 
which is the " Preventive Maintenance Service Work Sheet for Full 
Track and T ank- like Wheeled Veh icles." Certain items on the work 
sheet that do not apply to this vehicle are not included in the pro­
ttdures in th is manual. In general, the numerical sequence of items 
on the work sheet is foliowed in the manual procedures. but in some 
instances there is deviation for conservat ion of the meehanic's time 
and elfort. 

(5) SPECIF IC PROCEDURES. The procedures for performing each 
item in the SO-hour (500 mile) and l OO-hour (1,000 mile) maintenance 
procedureS are described in the following chart . Each page of the 
chart has two columns at its left edge corresponding to the tOO-hour 
and the SO-hour maintenance respectively. Very often it will be found 
that a particular procedure does not a pply to both scheduled main­
t enances. In order to d etermine which procedure to follow. look d own 
the column corresponding to the maintenance due, and wherever an 
item number a ppears, perform the operations indicated opposit e the 
number. 

90 Or>l, .. II«. .. 
UNIVERSITY OF 1111~S 
AT URBANHHAMPAIQI 



I 

2 

3 

5 

TM 9-752 ., 
SlCOND ECHELON PREYENTIYE MAINTENANCE SERYICE 

I 

2 

3 

5 

ROAD TEST 

NOTE : If the tactical situation does not permit a full 
road test, perform items '2, 3, 5, 6, 9, 1'2 , 13 and 15 which 
require slight or no movement of the vehicle. When a 
road test is poMible it should be for preferably three miles 
but not over five miles. 

Befo re-Opo!ration I n8peelion . Before vehicle is road 
tested, perform t ho!ile Before-operation Inspections (par. 
'26 b) necessary to determine whether the vehicle is in 
satisfactory condition to be road tested. 

Instrumen18 and Gagel!. 

OIL PREsSURE GAGES. Oil pressure gages for both engines 
must read 4 t o 5 pounds within 30 geCOnds aft er engine is 
started and 35 to SO pounds at 1,500 to '2,100 revolutions 
per minute. Stop engine immediately when red indicator 
light comes on above 1,000 revolutions per m inut e. 

AMMETER. Ammeter will show a high charging rate for 
first few minutes. A high charging rate for extended 
period with all electrical units turned off indicates a dis· 
charged battery or faulty regulator. 

VOLTMETER. Voltmeter must not read more than 30 volts 
with properly operating regulator. 

SPe:EOOMe:Te:R AND OOOM.£T.£R . Speedometer must regi,­
t er correct speed without unusual noi!ile and odometer 
must show accumulated mileage. 

T ACHOMETERS. T achometers must correctly register 
engine speeds and accumulated crankshaft revolutions. 
Engine speeds must not vary m ore than 100 revolutions 
per minute' with both clutches engaged. 

ENGINE TEMPERATURe: GAGES. Engine temperature 
gages should not exceed '2'25 ~F or fall below 1 50~F , nor 
should t hey vary more than '20°F . 

TRANSMISSION OIL T EMPERATURE GAGe:. Transmission 
oil temperature gage should not exceed 3OO"F . 

FuEL AND OIL GAGe:. Fuel and oil gage must regist er 
approximate amount of fuel and oil in tanks. 

CLOCK. Clock must be wound, running, and indicate cor­
rect time. 

S iren . Sound siren for proper tone, if tactical situation 
permits. • 

Bra kes. Apply both steering brakes at slow speed to test 
effectiveness. Free t ravel m ust be 8 to 10 inches. Test 

91 ., 0.", •• 11<- . 
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each brake for effective steering with moderate applica· 
tion. 

PARKING BRAKE. Stop vehicle, and apply parking brake. 
When .teering lever. are used as parking brake, pedal 
lock must !ltcUI"ely hold leven in applied position and 
release freely. When tran.million parking brake i. used, 
lever must move freely and remain locked in fully applied 
position. 

Clutches. Clutch pedal free travel should be two inches. 
Clutches mu.t fully release and mu.t not slip or chatter. 
The two tachometer readings must not vary more than 
200 revolutions per minute during clutch engagement 
after shifting gea .... Listen for noisy release bearings. 

T ransmission , Shift lever through entire gear range. 
Lever and safety button must operate freely; gear. must 
.hift smoothly, operate q uietly, and not slip out of mesh. 
Note any unusual noise, clashing, or hard .hifting. 

E n gi .. etI. Stop engines. Start one engine at a time with 
clutches locked out. Each engine mu.t run smoothly and 
quietly at idle.peed of 400 to 450 revolutions per minute. 
Gradually increase speed to maximwn no-load governed 
.peed of 2,250 revolutions per minute, noting any mis­
firing, detonation, unusual noises, or excessive smoking. 
Engine .peeds must be balanced within 200 revolution. 
per minute, from 1,200 to 2,100 revolution s per minute. 
Drive vehicle a short distance with one engine at a time 
to make comparative test of power and acceleration. 

Unu!;u a l Noise, During Toad test, listen for any unusual 
noise or vibration that would indicate loose, worn, 01" 

defective units, or lack of lubrication. 

Temperatures. Stop vehicle; feel bogie wheel and roller, 
and idler wheel bearings for overheating. 

G un Elevating and Traversing Mech a n ism . R elease 
turret locks and gun t raveling lock . Traverse turret full 
360 degrees in both directions. Mechanism and turret 
must turn freely and operate smoothly without binding 
or excessive play. Elevate and depress gun. Mechanism 
and mount must operate freely without binding or exces­
sive play t h roughout entire travel. T est both manual and 
electrical firing control. for proper operation. Secure gun 
traveling lock and turret locks . 

• 
Leak •. Stop vehicle with engines running and thoroughly 
examine bottom of hull and ground under vehicle for 
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II&I.'UUC[ -- ••• 
15 15 

17 17 

54 54 

18 18 

I. 19 

20 20 

" 
21 21 

evidence of any leab. Inspect hull and engine compart­
ment for fuel, oil, or water leaks. 

T rack Tension . Track must not bind nor whip. Proper 
tension il not more than ~-inch sag and not leas than .l-i­
inch lag measured between second and third support 
rollers. 

MA I NTENANC": OPERATIONS 

Crankcase. Stop engine$ and open battery master 
switch. Remove engine compartment floor plates. Impcct 
oil pans, engine$, and connections for leaks. Drain oil 
pans and oil tllnks. Clean oil strainer screens. Refill both 
oil tanks. Sec paragraph 58. 

Engine Oil riltel'll. I nspect engine oil filters and line$ 
for loose mounting bolts, leaks, and loose COllflC(:tions. 
Thoroughly clean housing, install new filter elements, and 
cover gaskets. 

Side Armor. Examine front, rear, and side armor and 
plates for fractures or damage that would render vehicle 
unsafe for combat duty. Inspect towing shackle$, lifting 
eyes, and pintle hook. Make sure pintle hook latch 
operates freely, and lock pin is attached to chain. Inspect 
fendeB, exhaust deflector, and light guards, for bent or 
damaged condition. Identification markings must be 
visible. Paint and camouflaa:e must meet the require· 
ments of the tactical situation. Tighten 100« mountings 
and straighten bent parts. Lubricate towing shackles, 
pintle hook, and latch. 

Bottom Armor . Examine bottom of hull to determine 
whether it is in serviceable condition. Examine all in­
spection plates, drain valves, covers, and plugs to make 
sure they are properly !!Calcd and securely mounted. 
Release escape hatch. Must operate freely and lock 
securely. Tighten all plates, coveB, and plugs securely. 
Lubricate escape hatch lock mechanism. 

Differential and Final Drives. Examine housings for 
fractures, leaks, or loose attaching bolts. Drain differ· 
ential and/ or final drive housings when transmission oil 
is to be changed. Sec Item 78. 

TIGHTEN. Tighten all mounting and attaching bolts 
securely. 

T racks. Examine tracks for loose, worn or missing con· 
nection. and wedgce: allO worn, damaa:ed, or dead linb. 
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.llltunln I nspect tracks for proper tension. Tighten all wedge n uts 
1 __ M-"ou securely. Reverse excessively worn rubber track links 

when possible. Replace unserviceable links, connectors, 
or wedzes. Adjust track so that it is not too tiRht and does 
not Ng m ore than %"- inch between second and third 
support rollers. 

21 Remove track on each third hundred·hour maintenance 
service (par. 148). T horoughly inspect all parts covered 
in Items 21, 22, 23, 24 and 25. 

" " 

" 

23 23 

23 

24 24 

24 

25 25 

Idlere. E xamine bracket for fracture or lo(ue or missing 
attachillR bolts. Spindle clamp and locking collar must 
be teCurely locked. I nspect idler wheel for damage, bear­
illR or bearing seal failure, missing lubrication fittillRs 
or 1008e bearing cap. Tighten all attaching bolts, spindle 
clamp bolts, bearing cap bolts and locking collar. 

B EARINGS. Bearings must be thoroughly tested for failure, 
or excessive wear or looseness, by using pry bar on wheel 
when track is removed at every third IOO·hour preventive 
maintenance service. 

Bog ies, E xamine bogie bracket for fract ures or loose 
mounting. Inspect bogie anns, levers, gudgeons, spring 
seats, and rubbing plates for fract ures, excessive wear, or 
looseness. Volute springs are unserviceable if two or more 
coils contact lower spring seat. 

T IGHTEN. T ighten all assembly and mounting bolts 
securely. 

Bogie Wh eels a nd Rolle rs. Inspect bogie wheels for 
broken hubs, grease leaks, and missing lubrication 
fittings. Inspect rollers for loose mountings, breaks, or 
missing lubrication fittings. Inspect track skids for 1008e 
mountings or excelSlllive wear. Examine all bogie wheel 
tires for scoring, excessive wear, or blowouts. 

T EST. R aise bogie wheels, using bogie lift (par. 159 h ). 
Rotate wheel to detect worn , broken, or inadequately 
lubricated bearings, and test for end play. Track must be 
connected when making this test . R aise tracks free of 
support roller!l. R otate rollers to detect worn, broken or 
inadequately lubricated bearings, and test for end play. 
M ake this test before track is connected at each third 
IOO·hour preventive maintenance service. Tighten all 
assembly and mounting bolts securely. 

S prock e l s, Examine sprocket for fractures, excessively 
worn or broken teeth or loose attaching bolts. I nspect 
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hub for grease leaks, loose attaching hults, or fractures. 
T ighten all attaching bolts securely. 

25 TEST. Remove track at each third IOO·hour preventive 
maintenance service (par. 152). Test track drive sprocket 
shart bearings for excessive wear, end play, or failure , by 
working hub with pry bar. ReveI"$t or replace worn or 
damaged sprockets. 

21 21 

28 28 

30 30 

43 43 

46 46 

3 1 31 

Top Armor. Examine all top hull and turret armor for 
fractures or damage that would render vehicle unsafe for 
combat duty. All doors, grilles, and hatches must open 
freely and lock securely. 

FUler Covert! and Capl!. All filler cap coven must 
open and close freely and have lock pin attached to chain . 
Examine all filler caps for crossed threaih, leaking 
gaskets. or plugged vents. 

Engine Removal. When condition indicates engine is 
no longer serviceable and specific orden IU"e given by a 
higher echelon, the engine may be removed according to 
procedure given in paragraph 19 to paragraph 80. 

Air Cleaners, R emove air deanen and disassemble. 
Inspect all gaskets and seals for IetViceability and bodies 
for evidence of leaks. Clean elements and thoroughly dry. 
Clean oil reservoir and refill with seasonal grade engine 
oil to "FULL" mark on body. Do not overfill. 

Cylinder H eadlJ and GaskdS. Examine cylinder heads 
for cracks, oil, water, or compression leaks around studs 
or gaskets. Check auxiliary water tanks for evidence of 
contamination due to exhaust leaks. Cylinder heads will 
not be tightened unless there is definite evidence of 
looseness or leaks. Tighten cylinder head. or replace 
iuket. u needed. 

Exhau.st Valve l\fecillmism. W arm up engines to 1507. 
Remove rocker arm cover. Inspect rocker arm. and 
shaft. for v;ceasive wear, and valve springl for breakage. 
Observe all rocker arm. a nd pmh rods to determine 
proper flow of oil to all moving parts. Inspect cover 
gasket for serviceability. Adjust valves (par. 83 e) using 
feeler gage to set clearance to 0.011 inch "GO" and 0.013 
inch "NO GO." 

33 Engine Compre8l!ion and Fud InjeclOrs. Remove one 
injector at a time (par. 68 d) , and install compression 
gage (par. 84 b). T est engine compression in each cylinder. 
Readings for all six cylinders must not vary more than .. 
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1I1INlOUJlC[ 25 pounds. Record readings in space provided on Wu 
1"_"_ Department Form No. 426. Inspect injectors for enlaraed 

holes. T est injector in vice jaws with popping tool for 
spray, leaks, or clogged holes. I nstall new injectors if 
required. Time all injectors, using timing gage (par. 68 c), 
and balance injector rack letting (par. 68 g). Start en­
gines and make sure all fuel connections are tight 
(par. 46 b (2». 

34 34 Gen erators and S tarting Motors. Examine gener· 
atan and starting moton for loose mounting bolts or 
loole electrical connections. 

34 SERVICE. Remove generator cover band and inspc:ct for 
worn brushes, brush spring tension, dirty or scored 
commutator. Clean commutator if required. T ighten all 
mounting bolts and electrical connections. 

45 45 

49 49 

52 52 

53 53 

Ma nifolds . Examine exhaust manifolds, inlet housing 
and blowers for loole mounting bolts or ga3ket leab. 
Operate emergency stop buttons to make sure solenoids 
and ene:ine shut·down valves operate freely. Replace 
gaskets and tighten mounting bolts as needed. 

Water Pumps, Fans, and Shrouds. Examine water 
pumps, shaft seals. gaskets and connections for loole 
mounting bolts and leaks. Inspect fans and shrouds for 
alinement and loose attaching bolts. T ighten boltl, and 
replace gaskets as needed. 

Engine Oil Tanks a nd Coolers. Make sure tanks, filler 
necks, lines, and connections are tight and securely 
mounted. Inspect for leaks (par. 46 b (2». Examine oil 
coolers for loose mounting bolts and leaks. A defective oil 
cooler core i. indicated byptCllence of oil in cooling system. 

Fuel Tanks a ud PUDlPS, Make sure (uel tanks, valves, 
lines, tubes, and connections are tight and lecurely 
mounted. Inspect for leaks. Examine fuel pumps for loose: 
mountings or leaking gaskets. Replace "gaskets and 
tighten as necessary. 

53 DRAIN. Drain upper and lower (uel tanks, to remove any 
8Cd.iment or water (par. 93 d). 

55 55 

57 57 

Fuel Filt ers. Inspect primary and secondary fuel filt~ 
for loose mountings and leaks (par. 46 b (2». Clean pri­
mary filter element and prime system (par. 95 b). Replace 
gaskets, and tighten loose mountings and connect ions a. 
required. 

Exhaus t Pipes a ud 'Turne rs. I nspect exhaust pipes 
and mufflers to see that all connections are tight, that 

( 
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58 58 

48 .S 

51 51 

51 

.. .. 

" ., 

., ., 

63 63 

there are no leaks. Also, observe that support. and units 
are teCUrely mounted, and muffler ports unob.tructed. 

Engin e Mountings. Inspect all engine mountings for 
looaeness and tighten if required. 

Clutch and Engine T ransfer Gear Ca se. Examine 
clutch and trarafer gear cases for loose: mountings or 
leaking gaskets and seals. Add SAX 30 engine oil to 
transfer gear cases, filling to level of filler apening. 

Engine Compartme nt. Inspect engine compartment 
and all controls and linkage, making sure they are cltan 
and in serviceable condition. 

CLEAN. Clean engine compartment thoroughly and when 
engines are removed, repaint if necessery. 

Fhed Fire Extinguish e r System. Eltamine all lines, 
connections, nozzles, end controls to see that they are 
tight and securely m ounted. Noz.des must be intact end 
free of obstructions. Cylinders must be removed and 
weighed (par. 225 b) to make sure they are fully charged. 
Operate remote controls, with CYlind.ers removed, to see 
that- they have sufficient travel and work freely . Lubri· 
cate pulleys, cables, and mechanism, as needed. Install 
fully charged cylinders. 

Engine In s ta lla tion. When engines are removed at 
specific order given by a higher echelon they must be 
installed eccording to procedures given in paragraph 79 
through paragraph 80. Make certain all fuel, oil, and 
water lines and various controls, are securely tightened, 
and water and oil tanks are filled before starting engines. 

Radiators. Examine all mountings, water tubes, hoses 
and connections to see that they ere tight and securely 
mounted. Eltamine all tanks, valves, drain plugs, and 
radiator corea to make . ure t here are no leak • . Examine 
water for contamination, rult, or scale. Remove a ll ac­
cumulated dirt from radiator cooling surfaces. Test anti ­
freeze t o make lure protection is adequate for prevailing 
temperatures (par. 18 a) and record in!lp9.CC provided on 
War Department A. G . O. F orm No. 462 . 

Batteries, Clean end dry Cltterior of batteries and in­
spect for crack s and leaks. Clean, tighten, and grease 
terminal •. M ake sure all electrical connections and bet­
tery clamps are tight. Take hydrometer reading (par. 
19 a) of each cell. Normal reading is 1.275. Report read­
ing 1.225 or \eu. Make high Tate discharge test on each 
cell. R eport differences of more than 30 per cent between 
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1l1oIII1UWIU cell •. Rec::ord hydrometer and dilCharge readings in space 
provided on War Department Form No. 462. Add clean 
water to each cell aI required to raise level of electrolyte 

os 

.. 

.. 
" 
70 

71 

os 

to three-ei(hths inch above top of piates. Battery cover 
must be leCurcJy fastened. 

Accelerator. Make lUTe accelerator pedal and Iinkag~ 
have all cotter pins in place, are securely mounted and 
lubricated. and operate throuih full range of travel with· 
out binding. 

S larten and Air Heaten. Operate starter. to make 
lure they CrlIaa:c and develop adequate crankina; .peed 
without unusual nm., or &rind. Operate air heaters one 
at a time to make lurt all i&nition roils are b=zin&. hand 
pump' are delivering fuel, and heaters are operating. 

66 Le.b. Inlpttt ail units Ittviced in the eneine compart. 
ment fOf evidence of any fuel, oil, at' water leaks while 
engines are running (par. 46 b (2», Tighten if required. 
Replace galket. and other parts if n~. .. 

70 

71 

Generator Regulatol"ll_ Inspect mountina;. and elec­
trical connections to see that they are tight. Regulator. 
must be properly grounded. 

TUT. Make voltage and amperage test •• using low volt­
age tester to determine proper functioning of all rqula­
tOf'll. 

Engine Idle_ Run engines separately a t idling :speed. 
Tachometer must read from 400 to 450 revolutions per 
minute. Linen to exhault for indication of miafirina; oc 
uneven operation. 

Throttle Synchronization. With clutches locked out, 
slowly accelerate enginCli and oblJel'Ve tachometer.. Read­
ina;s mu.t not vary more than 200 revolutions per minute 
in range from 1,200 to 2,100 revolutions per minute. Place 
hand throttlCII in " NO FUEL" position. Make certain 
governor control lever pin contacts end of slot. Fully 
deprCM accelerator pedal. Governor lever pin must move 
to opposite end of slot. Adjust and tighten linkaae a. 
neceaaary (par. 72). 

,,' ighting Compartment. I~t fiihting compartment, 
manna: sure it is clean and free of expended material and 
that painted surfaces are in Iilood condition and clean. All 
l'ig;htina: compartment 'towage boxes, racks, bracket., 
and equipment mUlt be in proper place, in IerViceable 
condition, and ileCurely mounted . 
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74 74 

T ransmi88ion Oil Coole r . Inspect lines, hoaes, connee­
tiora, and core for leaks and loole mountina;s_ Coolina; 
surfacel must be kept clean. 

Turret. Platform doors must open freely. All seats must 
raile freely and lock in position. T urret locb and gun 
travelina: lock must operate freely and lock 8ecurely. 

Electrical Wiring. Inspect all wiring, conduits, termi­
nal bolr:es, and electric'al connections. Wiril\i must be 
tight, securely mounted, and in IerViceable condition. 
See that all circuit breakers are closed. 

ARMAMENT 

Guns. Releue turret locb and gun traveling lock. Trav. 
er« turret ful1360 degrees in both directions. MeehanillTl 
and turret mUlt turn freely and operate smoothly without 
bindina: or exceaive play. E levate and deprea gun. 
MechanillTl and mount must operate freely without bind· 
in& or exceaive play throughout entire travel. Test both 
manual and elecbical firiq controls for proper operation. 
Secure turret locb and gun travelina; lock. 

A. A. Gun Moun t. In.tali flexible gun mount in turret 
bracket. Mount must move freely in all directiOnl with­
out bindiq. Lubricate a. required. 

Spare G un Barrels and Par ts. Inspect spare iun bar­
rel to see that it i. IerViceable and properly stowed. Re­
place all expended armament spare partl. 

CompaQ. In.pect compa .. to see that it is securely 
mounted, that it containl IUfticient fluid, and i. in serv­
iceable condition. See that liiht operates properly. 

Periscopes. All mountl mUlt pivot or rotate freely with­
out bindilli. All IerViceable perilCOpet must be cleaned, 
and expended unit. or heads replaced. 

Clutch Pedal and Lockou ts. Clutch pedal height mUlt 
be lO~ inches. meaaured vertically from lower edie of 
pedal pad to driver'l leat floor plate. When fully de­
premd, pedal mu.t be three inchet from floor. Free pedal 

. travel must. be at lealt one inch. Slowly deprea pedal to 
lite that there is no hindi", in linka&e. P ull out both 
lockout buttoM to lite that they operate freely without 
bindi", and. that propeller lhaft can be turned freely by 
hane!.. If road test dilClo.ed c1utchet were not engaging in 
unilen, determine caule and correct (par. 117). 
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Brakes. Steering brake lever. must have 5 to 5~ inches 
free travel and be parallel as ,hoes contact drums. When 
steering levers are used as parking brake, pedal lock must 
securely hold levers in applied position and release freely. 
When transmission parking brake i, used. lever must 
move freely and remain locked in fully applied pc»ition. 
AdjUllt and tighten linkage a. required. Replace brake 
shoes when road test 01' inspection reveals either the steer­
ing or parking brake lining is no longer serviceable (pars. 
133 and 134). 
Differential a nd Breather. In,pect all differential 
gaskets in driver'. compartment for evidence of leaking. 
Examine all mounting bolts for looseneA. Tighten a, 
necessary. Breather must not be clogged. Remove the 
breather, and clean in fuel oi\. 
Transmission a nd Breather. Inspect all transmission 
seals and gaskets for evidence of leaking. Examine all 
attaching bolbl for looseness. Tighten Q necessary. 
Breather must not be clogged. Remove breather and 
clean in fuel oil. 
Gearshift ControiJ .. Examine for worn or loose link· 
age. Safety button must operate freely without binding. 
Til[hten and lubricate Q neceuary. 
Propeller S haft. Inspect universal joint fl ange bolt, 
for looseness. Inspect univenal joint. for wear and grease 
leak,. T ighten bolts and lubricate 89 necessery. Housing 
bolt. must be tight, and covers securely fastened. 
Lights and Switch es. With all light switches in "ON " 
pc»itiim, inspect all lights including stoplight. to see that 
they are lighted, clean, securely mounted, and go out 
when .witches are turned "OFF." In.pect all .witchea, 
malrin& sure all connections and mountings are tightened 
securely. 

TOOLS AND EQUlPME..,\'T 

Tools and Equipment. Inspect all tools end equipment 
to make certain they are in serviceable condition and 
properly .towed in quantities shown on current On 
Vehicle Materiel List. 
Decon ta minator . Shake decontaminator to see that it is 
full and inspect date on tag to see that charge i. not more 
than 90·days old. Recharge if required. Fasten securely 
in place. 
Portable Fire Extinguisher. Remove and weigh ex-
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136 136 

137 137 

.38 

139 139 

tingui,hers to make sure they are fully charged (par. 
224 b). Replace with fully charged units if necettary. 
Fasten securely in place. 

Publicatioull and Form No. 26. See that On Vehicle 
Materiel List and al1 publicatiom and forms listed there· 
in, also Standard Accident Form No. 26, are legible and 
properly stowed. 
Veh icle Lubrication . Check lubrication of entire 
vehicle. On any unit where disassembly was necessary for 
impection purposes, lubrication must be performed unless 
the vehicle is to be deadlined for repair of that unit. 
LUbricate aU points of vehicle in aCCOl"dance with instruc· 
tions in this manual, War Department Lubrication Guide 
No. 113, current lubrication bul1etins 01" directive3. and 
the fol1owina; instructiom: Use only clean lubricant and 
keep al1 lubricant containers covered ; before applyine; 
lubricant, clean lubrication fitting or plug ; replace miss­
ing 01" damaa:ed fittings, line3, plugs or vents. On unsealed 
bushine;s 01" joints, the lubricant should be applied until 
it appears at openings. On units provided with lubricant 
retainer seals, do not fOl"ce excess lubricant past seals. 
Drain oil, while warm, from engine oil tanks, oil sumps, 
transmittion, transfer case, differential, and final drive3. 
Refill units to correct level as soon as draining i. com· 
pleted 10 units will not be operated without lubricant. 
The " COLD" oil level as marked on the oil level indicator 
in transmission i, the level desired and if conditions make 
it nec"wary to check the level when hot with oil foaming, 
level m:ty be above level line. Do not apply more than 
specified amount of lubricant to generator, or starter. To 
do so may cause a failure of the unit. Wipe off excess 
lubricant that may aoil clothes and equipment, or detract 
from the vehicle's appearance. Parts or assemblies that 
have been lubricated while disassembled rOl" inspection, 
gear case. that have been drained and refilled u man­
datory items in the procedures, and those parts that have 
been indicated in procedures for Special Lubrication may 
be omitted from the general lubrication of the vehicle. 

Modificatioll!!. Inspect vehicle to make certain that all 
Field Service Modification' WOI"k Orders pertaining to 
the vehicle have been completed. 

Final Road Tellt. Repeat Items 2 to 15. inclusive, pay­
ing particular attention to those unite on which work has 
been performed, to make certain they have been restOl"ed 
to first ·c1aa operating condition. Correct any deficiencie3 
found during the final road te3t. 
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Section XI 

ORGANIZATION TOOLS AND EQUIPMENT 

, ..... , M 

Organization tools and equipment . , .. , . , , ... , .. ... , ...... , 42 

42. ORGANIZATION TOOLS AND EQUIPMENT. 

a. General. In addition to the vehicular tools and equipment 
carried on the vehicle (par. 32) for UK by the crew, the various 
maintenance organizations are furnished with leU of special tools 
and equipment for their use in perfonning maintenance and repair 
operations. 

h. LiBI of Organizalion ToolB and Equipmenl. The following 
list of organization tools and equipment gives the name of the tool, 
manufacturer's number, Federal stock number, and Quantity fur­
nished to each organization. The items are listed alphabeticaJly 
within the following groups according to their use: (1) Engine. (2) 
Clutch. (3) Fuel System. (4) Transmission. (5) Differential, (6) 
Track and SuspCflsion. (7) Hull and (8) General Vehicular Tools . 

. " 

I 
(I) SPKC.AL ENG.NE TOOL.$ 

CAGE. cylind ... _, .. ion , ...... , . KM.J.1 319A 
HOOKS. onPn< IUtin' . ... , .... , .... KM.J.1925 
INDICATOR, piston top dw:i ant ... . KM·J-1 919 
REMOVER, broken puoll rod ond <am 

f..Ilo... . KM-J.1244 
REMOVER. inj«ID,.nd valvo zpnn, 

.........,.-utOr •• 100 fan .hLlt burin, 
retainer oil col. .. .. . . .. ' .... 

REMOVER. f1ywl>otl pilot burint: .. 
REMOVER, ",,011 rod, ed of 3 ..... ,. 
STAND. twin moIOt "" L "bI, .. , .... , 
WRENCH. cylWl .. heod "ud nut 
L~ opec .. 1 oiled ... , . .. . 

WRENCH. ""oil rod Iodnut ..... , 

U) SnclAL CLUTe" Toou 

KM-J-1227 
KM_J.1914 
KM.J.1245A 
KM.J. 1924 

KM·J-1928 
KM_J.1 921 

PILOT, dUL<:h .linin, ... , . , ... , ... KM·J.1915 
WRENCH. <Iutch thrn.-<lUt b..,;", 

Iod .... t .. , ...... , .... , .... , .... ,. KM_J_1 932 

(3) Snc'A L F UlL Snu .. Toou 

CAGE. fu.1 injocID, tirnin, ... KM.J-I853 

i 
il ." 

41G-125 
4IH_Z~ 

41(.]J.140 

41R.233I.((lO 
4IR_2331.25 
4IR_1384-47 
41S-4987·n 

41P .4(12-200 

CAGE. fuel.,. ....... ..... ...... , KM_KMO-HO 
41G·19MO 
41 G-198-7S 

( 
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1 
!I 

.' 0.".""" 1-0,_ 
TOOL. Ra"",. fu.llin.. .. . . .. . .... . KM-J-I83SA 4IT_1140 I 

I 
I I 
I I WRENCH.fu.lpump...... . ...... KM_KM0-326.A 4 I W-49~IOO 

(4) SPIIC'AL TRAl'OW'U'ON TOOLS 
EYEBOLT. I ..... I-NC-2. t, ... vnill"" 

Iiftine; ... .... .. ..... . ........... . 

(5) SnclAL E~RICA L Snn .. TOOI.S 

CABLE. ""t ......... ",bbao(ll)verod. 2 
conductor .tranded. No. 1 CA. with 
plulOft each end .... . ...... . . . ... . 

SUNG. tinal drive and u ... vni....... .. MTM_l-I36 
WRENCH. d,ain p1u, ullU(J'liuion and 

oil tank. % h""................. MTM·l-131 

(6) SnclAL DIPI'&RINtIAL T ooLS 

GAGE. po.ir. bnk.link .... dju.tinl . . MTM·l-IS8 
WRENCH. drain plul. Mal drive dif. 

ferential M IIn ....... . . . ......... MTM_l-I XI 
WRENCH. oodtet. bu."', .dju.tine 

l)-i-in.hu ........... . . . .... . ... MTM_3·1 l9 

(7) S"'C'AL TRAC,. Sl)llPIN5 10 N TOOLS 

COMPRESSOR .... opomion voIut. 
1IPIinc. .... .. ... MTM_l-3 

DRIFT. boO< .. bed bearin •• irutallint: MTM·).13 
DRIFT. idl ..... 1>tfl inner ba.rint. UK 

with pull ... 41 p.294O.aOO .. 
DRIFT. idler wI-I inntr b..."", .. . MTM·3·15 
DRIFT. idler wJ..c1 ""t .. burinl .. . . . MTM_l-14 
FIXTURE, tn. .... "",neetinl with,;.,.. . 

pl .. jo .... .. ..... . ........... . ..... TK.727S 
GUIDE. boci< w!.«1 p:I ...... ;",tallinl MTM.3.S 
LIFT. boP< ... heel mtdium tank .. . . . 
PUlLER. idJ ..... hot!' ... . . . . .. .. 
PUlLER. ba.rint. idl .... 1-1 (""t .. ) . 
PUlLER. ocr ... trs>< without .,upt ... 
PUlLER • • 1~t 'ypt. boP< 

p:I.-. . . ....................... MTM_UA 
TOOL idl ... ... h.d ;",wlinl ......... MTM_l-9 
WRENCH. boo oodtet. lUoporwon 

IJIfU'IC COI'IIPO ' 1"<. opeciol I"' ..... 
haa..,.. ......................... MTM_l-lA 

WRENCH. bo • . opocial J-in. h_aon. 
44"'-in. 1one; ... .............. . MTM_3.7 

WRENCH. oodtet. boti< whtel ""'_ 
nut,. 2H ..... h .. .. . :............. MTM_l-137 

10. 

17C-S63 
415-3832-72 

41W-i18 

• 

• • 
I I 

4IG·IIl-2SO I 1 1 I 

I I 

4IW·2573-400 1 1 1 1 

4IC.25$6 
41D·I46} 

4lD·I~3-M1 

41D.ls-.o.SOO 
41D·IS4Q.SSO 

4IF.2997.aS 
41C.2SOO 
41l .... 37~ 
4IP_l9"' ..... OO 

4IP·l9S7_33 
41T_321~ISO 

4IW-640.200 

41 W-640.400 
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WRENCH. oodt.t. Iodtnut. idl.r wheel 
duolt. 2~"n.IIn . .. . . . .... . ..... . MTM_3-21 

WRENCH. plul ...... 1 •• ~_in. lin .... MTM_3-IO 
WRENCH . ............ tr.d. tuppOtt rol· 

ler totoi...... . . . . . . . . . . . . . . . . . . . MTM·3-1 I 
WRENCH. opann.t. Ir.d. ouppott rol-

1 .. 1odt fin. ..................... MTM·3-19 

(II ) SP&CIAL H ULL T OOLS 

EYEBOL T.Iihin • ..,.;n. a:>mpo.r\Jolml 
top plat.......................... MTM.J-491 

(9) SPECIAL OIUfIlIUL V IlHIClJU,a T OOLII 

BAR. oodtet. WT...a, "'........,., 1_;". 
sqllOf' drive. 9-in. 1on • ....... ..... MThI_3_16B 

BAR. oodt« wtet>th olidint; 22_in.. . .. . MTM_3-I61 
HANDLE. tubular. 3t>.Ut.. Ionc. IJ.i ..... 

inoide diameter, Iu...; .. ""uide .n_ 
om«.f ......................... MTM_3-16C 

HEAD. squ .... I"n .. m.Je ........... MTM·3-16E 
HEAD. r.tchet. oocket wrench. I_i .. 

squ ... driv . ..................... MTh1·3-16M 
WRENCH. >Ct. oodtet. ,peci.1 1 , .. 

squ ... drive ... tn. heavy duty . . . . . MTM,3-16A 
WRENCH. ood.<t, I.",. oquare drive 
2~ ..... 1>eu..,.. ................... MTM-3·16F 

WRENCH. ood.et. I ..... squar. drive 
2~"'. J.ua..,.. . _ .............. MTM·3-16H 

WRENCH. ood.et. I"n. oqu ... driv •• 
I}-i.;n.I>eu .... .. ... . ............. MTM·3-16J 

WRENCH. oodt.t. I ..... oquar< drive. 
2'-i ..... h .... "'n ... _. _ ...... _ .... MTM·3-16K 

WRENCH. ood.et. I ..... oquar. driv •. 
IIK..i .. hn ..... ......... ........ . MTM.3-1bN 

~ IW_2S1 ... 300 
~ IW_I960 1 

~ IW_326 1 

4IW.3260 

41B-1S86.200 

41B-31B.100 
41B-312.200 

~IH_1 498-SO 

~IH· I179_SO 

~ I H_I8~ 

~IW.~ 

4IW·JOS&.l00 
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4-.1. TROUBLE SHOOTING CHART. 
a. Gene ral . The following trouble shooting chart is provided to 

assist Qpetating and maintenance personnel in detenninine the causes 
and corrections for faulty or ineffi cient operat ion of the vehicle. The 
chart is arranged in paragraphs, for the major units and systems of 
the vehicle as shown in the above t able of contents. Under each 
symptom is list ed possible causes for the trouble. and opposite each 
cause is the possible remedy. 

b. How to Ute the Chart. R efer to the precedine table of cou­
tents to find the paragraph covering the major unit or system in 
which the trouble exists. Under that paragraph number in the chart. 
tirst locate the symptom. The possible causes are listed in the order 
in which they are to be invC!ltigated. This providC!l a logical sequence 
for locating the trouble by the process of elimination. with the most 
likely causes investigated first. By this procedure the actual cause 
can be dttermined and the trouble corrected more quickly. Opposite 
the possible cause is the possible remedy. In those instances where 
the possible CaUse might include one of several , the remedy mUllt be 
determined by the diaenasis. The diagnosis references, listed after 
most of the causes, refer to information contained in subparagraphs 
under b. Oill8Uoei. in each of the following paragraphs. These diae­
nosis notes will be of assistance in determining whether the possible 
cause is the actual cause. They also contain references for more com­
plete information included elsewhere in this manual. 

44. POWER UNIT. 

a. Trouble Shoolin8 Chart. 
• 

( I) NEITHER ENOINE WILL CRANK. 

,..olWe c:.... ,.,ollol ...... ..ty 

Battery ffi8sttf" switch turned off. Tum switch on. 
Defective starter system. Par. 51 a (1). 
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(2) ONE ENOINE WI LL CRANK, OTHER WILL N OT. 

r .. oIw. c..... r ••• I~1o __ My 

Defective starter system. Paf . 51 a (1). 

Stripped flywh eel rinl lear (sub· Notify higher authority. 
par. b (1». 

Fluid block in cylinders, seized Determine by diagnosis. 
or ml':chanically locked enllOe 
(subpar. b (2». 

(3) ENOINE CRANKS BUT F AILS TO START AT TEMPERATURES 
A BOVE FREEZINO. 

Tank selector valve off. Tum tank selector valve to RH 
or LH. 

Ful':i tanks I':1llpty. Fill fUl':l tanks. 
Crankinl speed too low (subpar. Determine by d iagnosis. 

b (3». 
Lack of fuel to injectors. Par. 46 a ( 1). 
Exhaust outlet blocked. Clean outlet. 
Water in fuel system. Par. 46 a (I) . 

Emera:ency stop valve closed Open valve and correct trouble. 
(subpar. b (4». 

Blower inoperative (subpar. b 
(5». 

Notify higher authority. 

(4) ENOINE CRANKS BUT FAILS TO START AT TEMPERATURES 
B ELOW FREEZINO. 

Any of reasons in (3) precffiing. Refer to remedies that apply. 
Air heater not beinl operated. Operate air heater. 
Air heater inoperative (subpar. Determine by d iagnosis. 

b (6». 

(5) ENOINll. R UNS UNEVENLY, MISSES OR V IBRATES. 

Engine temperature too low (sub. Replace thermostat(s). 
par. b (7». 

Incorrect Irade of Diesel fuel. Refill with correct grade of Die· 
sel fuel. 

Insufficient fuel supply to injl':c. Par. 46 a (1). 
tors. or air or water in fuel 
system. 

Faulty injector operation (rub· Determine by diagnosis. 
par. b (8». 

Oil in air intake system (subpar. 
b (9». 

Determine by diagnosis. 

Or, 1m. 
( 1 06 NIVERSITY OF ILlINQj\ 

ATURBANHHAMPAIGII 



TROUBLE SHOOnNG 

TM 9-752 .. 
,. ..... c 777.. ... ......... ..". 

Governor out of adjustment or Determine by diagnosis. 
faulty operation ($ubpar. b 
(10». 

Low engine compression (subpar. Determine by d iagnosis. 
b (11». 

Loose vibration da mper (subpar. Notify higher authority. 
b (12». 

Binding injector c:ontroi mecha- ~tcrmine by diagnosis. 
msm (subpar. b (13». 

(6) ENOINE STALLS FREQUENTLY. 

Engine temperature too low (sub- R eplace thermostat(s) . 
par. b (7». 

Insufficient fuel to injectors. Par. 46. (I). 
Air in fuel system. Par. 46 a (1). 
Injector control mechanism bind- Eliminate binding_ 

inlt (subpar. b (13». 
Idling speed too low (subpar. b Adjust idling speed on governor. 

(10», 

(1) SMOKY ExHAUST. 

EOline temperature too low (sub- R eplace thennostat(s). 
par. b (7». 

Air intake restricted (subpar. b Determine by diagnosis. 
(14». 

Incorrect grade of Diesel fuel. Refill with correct iTade of Diesel 
fuel. 

Injector timina late, or faulty in- ~termine by dialnosis. 
jector operation (subpar. b 
(16». 

Oil in air intake system (subpar. Determine by dialnosis. 
b (9». 

Low engine compression (subpar. ~termine by dialnosis. 
b (11». 

(8) ENGINE OVRRSPItllDS. 

Oil in air intake system (subpar. Determine by diaa:nosis. 
b (9». 

Fuel controllinitale disconnected. Connect link'le 01" repair. 
Fuel control linkale bindinl ~termine by di'lnosd. 

(subpar. b (13». 
Governor out of adjustment or ~termine by diaIDa.ia· 

defective (Iubpar. b (10». 
Or'lo •• 11« . 
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(9) ENGINE DETONATES. 

,. .. 1'" C-.. .. •• 01'" ..... 4. 
Oil in air intpke system (subpar . Detennine by diagnosis. 

b (9». 
Diesel fuel in crankcase. P ar. 87 • ( 1). 

Faulty injector operat ion (sub· Determine by diagnosis. 
par. b (16». 

(10) Low LUBRICATING OIL PRESSURE. 

Refer to paralraph 45. Par. 45 a (I). 

(11) ENGINE OVERHEATS. 

Insufficient coolant (subpar. b 'Replenish coolant and determine 
(17». cause. 

Insufficient a ir circulation (sub- Dclennine by diagnosis. 
par. b ( 18». 

I nsufficient water circulation Iktennine by diagnosis. 
(subpar. b (19». 

Water t emperature lale incor· T est and replace. 
reet (subpar. b ( IS». 

(12) ENGINE CANNOT BE STOPPED WITH THROTTLE. 

F uel control linkage disconnected. 
Incorrect throttle linkage adjust _ 

ment (subpar. b (20». 
Oil in air intake system (subpar. 

b (9». 
Injector control mechanism bind· 

inl (subpar. b (12». 
Faulty injector operation (sub· 

par. b ( 16» . 

Connect linkage. 
Adjust linkage. 

Determine by d iagnosis. 

D etermine by dial"OlIis. 

Iktermine by dialJlOllis. 

Incorrect lovernor adjustment or Iktennine by diaifiosis. 
faulty operation ( subpar. b 
(10». 

(13) ENGINE CANNOT B E STOPPED WITH E MERGENCY STOP 
B UTTON. 

Emergency stop valve incorrectly Iktennine by diagnOllis. 
adjusted or inoperative (sub· 
per. b (21». 

(14) Loss OF PoWER. 

Exhaust outlet b locked. Clean outlet. 
Air intake restricted (subpar. b D etermine by dialnosis. 

(14». 
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Insufficient fud supply to in- Par. 46. (I), 
jecton. 

Faulty injector operation (sub- Replace injectors. 
par. b (16». 

Incorrect injector timing (sub- Time injectors. 
par. b (16». 

TM 9-752 .. 

Injector racks incorrectly J'O'i- Position injector racks. 
tioned (,ubp6.r. b (16». 

Injector control mechanism bind- Detennine by diagnosis. 
ing (subpar. b ( 13». 

Governor incorrectly adjusted ~ Ddenninc by d iagnosis. 
faulty operation (rubpar. b 
(10». 

Low engine comprCS!lion (sub- Determine by diagnosis. 
par. b (II». 

Engine m iMeS. Par. 44 • (5), 

Engine out of time (subpar. b Determine by diagnosis. 
(22», 

h. Diagno.il. 

(I) Carefully read paragraph 51 • (I) and make sure that 
starter trouble is not electrical. If the starter tums noisily but engine 
does not crank, the fl.ywh~l ring gear is probably stripped and the 
flywh eel must be replaced. Remove starter (par. 190 c) and examine 
~tarter drive. Throuch ~tarter opening, tum flywheel with bar and . . 
examine nng gear. 

(2) If the starter synem, starter drive or flywheel ring gear are 
not at fault and t he engine cannot be cranked. engine may be seized, 
locked mechanically, or may have a fl uid block. A seized engine 
could be the result of operating with insufficient cooling or insuffi· 
cient lubrication. A mechanical lock is due t o failure of engine parts. 
A fluid block is caused by water or Diesel fuel leaking into a cylinder 
or cylinders in sufficient Quantity to block the upward travel of 
p iston or pistons on compression stroke. To investigate these causes, 
first remove all sil[ injecton and arrange in ume order as when in 
engine. Stat ion penonnel to watch injector openings in cylinder 
head. Usin, a bar wcdced betweffl nuts on rear universal joint bolts, 
try turninl the enline in direction of rotation (par. 53 e). If engine 
cannot be turned, it is seized or mechanically locked and hi~er 
authority must be notified. If engine can be turned, see if water or 
D iesel fuel is ejected from injcclor OpeninlS in cylinder head and 
from which oncs. NOTE : It is not Ijkely that It leaky injector woold 
cause .II fluid blocJc un/e .. v.hide ""a, not operated lor lon~ time 
with luel t.nk selector valve not turned "O FF." If D if'scl fuel is 
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pushed out of a cylindu. replace the injedor that was in the cylindu 
with a new one, install the othu injectors and try starting engine. 
If water is pushed out of cylinder, this may be due to a leaky cylinder 
h ead gasket, leaky injector hole tube or to a cracked cylinder head. 
R emove cylinder head for further inspection. In event of fluid block, 
drain engine lubricating oil syst em, replace oil filter element, clean 
oil strainer and refill system before operating engine, as watu or 
Dksel fuel may have leaked into the crankcase. 

(3) Cranking speed can be determined by sound of engine or 
by watching fan. If cranking speed is too low, engine will not develop 
sufficient compression to ignite the fuel mixture. Cause may be due 
to defective starter system ( par. 51 a (I)). If not, the engine oil may 
be heavier than recommended for prevailing tempet'&ture and should 
be replaced with recommended grade. 

(4) If emergency stop valve is closed, the lever on valve shaft 
will be in approximately hontontal position. See if return spring is 
broken or free up valve shaft ( par. 89). 

(5) If blower does not turn, the engine will not start. If engine 
is running and blower stops, the engine wiIJ stop. The Quickest way 
to tell i t blower is operating is to remove the three air cleaners and 
cover two of the openings. Crank engine with the running engine. 
Using a small board or piece of sheet metal , determine if there is 
suction at the third air cleaner opening. If there is no suction, the 
blower is inoperative and higher authority mU$t be notified. 

(6) If air heaters are inoperative, the trouble may be e1ecbical 
or in the fuel system. Read complete procedure and, in ClI:tremely 
cold weather, make all inspections and tests before again cranking 
engine to conserve batteries. F int make sure that fuel wnk selector 
valve is set to RH or LH and that air heater fuel valve is open. 
Work air heater fuel pump handle a,ain. If handle pU$hes in with 
normal eifort, which increases in cold weather, the fuel system ia 
not at fault a nd the electrical system mUllt be checked. Listen lor 
buuing of air heatCT' ignition coil.. II coil. do not buu, refer to 
paragraph 51 a (5). If air hetltCT' pump c.n be puahed in with prac­
t ically no effort, this may be due to leaky ga.kets on left primary 
luel filtCT'. air leaks in rupply line to heater fuel pump or defective 
pump. Clean filtu element, rep1acinc ... keta, and fill filter well with 
Diesel fuel befDr'C installinc. Puel ftow can be checked by discon­
necting outlet hOles at instrument P'IfIel and operating both pum.,.. 
Replace pump if defective (par . 97 () . If luel pump handle c.nnot 
be pushed in, the air hetltu fuel non-Ies are cJoc&ed and must be 
cleaned (par. 92 e) . 

(7) If engine tempefllture ;. beiO'{W ,5O°F , engine may run unevenly, 
detonate and exhaust will be amoky. U thi, condition continues 01' 

develops during operation and engine temPefllture retld. lea than 
1500F with cold weather aC«ll)ri.ea inswl1ed and operating, the 
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th~ostats IIr~ not operating and must be: replaced (par. 109 d ). 

(8) F aulty injectors, incorrectly timed injc:cto~, or impro~ly 
ad jU5ted rack control levers can cause an engine: to run unevenly, 
miss and vibrate:. T"t fuel injectors (par. 68 b) and replace if 
necessary (par. 68 f ). If the: injectors IIrc: not the cause of trouble, 
check injector timing (par, 68 e) and then su that injector rack 
oontrol1evers 8rc correctly adjusted (par. 68 g). 

(9) Oil in the air intake system, indicated by excessive exhaust 
smoke, will 'cause: uneven running lind detonation. Such II condition 
Can cause ovenpeeding and also may make it impossible to stop the 
engine with the throttle. T he rcasons for oil entering the combustion 
chambers through the air intake system are: Oil level in air cleanelS 
too high, c8using "oil pull -over." An accumulation of lubricating oil 
or fuel in air box because of clOiied air box drains. Oil leaking into 
air box or blower housing because of leaky blower rotor shaft seals 
or leaky blower howing· to·cylinder block gasket. FiNt, make sure 
that oil in air cleaners is not above the level mark. Next, examine 
the air box drains (par. 91 b ) to s« that they are open. If drains 
are open and there is evidence of lubricating oil in air box, notify 
higher authority. 

(10) Incorrect adjustment or faulty operation of the governor 
Can cause the engine to ron unevenly, vibrate, staJl , or overspeed 
and may make it impossible to stop the engine with the throttle. 
An incorrectly adjusted governor also can cause loss of power. Com· 
plete the investigation of all other possible causes listed under the 
trouble in the T rouble Shooting Chart and if actual cause is not 
uncovered and a faulty iovernor is indicated, notify higher authority. 

(11) Reasons for low compression, causini the eniine to miss, 
run unevenly, vibrate, with smoky exhaust and loss of power, are: 
Incorr~t valve adjustment, sticking or leaky valves. broken valve 
spring, leaky cylinder head gasket, scored piston or liner, or worn 
~gine. Check all valve adjustmenb (par. 83) and examine for 
broken valve springs and sticking valves. If th", vatv", spring is 
broken, notify higher authority. To t el] whether valves' are sticking, 
warm up the engine and run it fast and slow while watching ends 
of valve stems. If the upward stroke of the stem is not in unison 
with the rocker ann, space will appear between the two. Should the 
valve appear sticky, due to a gummy, car boned or corroded stem 
or possibly a weak valve spring, higher authority must be notified. 
To test for leaky valve teats, leaky cylinder head gasket, scored 
pistons. or liners. make a compression test (par. 84). If compression 
is low in any cylinder, remove cylinder head for inspection. If !lasket 
is at fault, replace it (par. 86). If gasket is not the cause, and no 
pistons or linen a re scored. low compression is due to leaky valve 
seab or worn engine and higher authority must be notified. 
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(12) Engine vibration or unusual engine noisC' may be caused by 
the vibration dam~r being loose on the crankshaft or the damper 
being df'fectivC'. Visually ins~t damper from above and if either of 
the cmter wright sections is loose. notify higher authority immedi­
ately and do not run cniinC'. If damper apf)I!ars to be in ,000 con· 
d ition, remove the engine compartment floor piaU and try turning 
the damper on the crankshaft by hand. If it Can be turned the least 
b it , i t is loose on the crankshaft and higher authority must be notified 
at oncC'. Do not run engine. 

( 13) Binding inje<:tor control me<:hanism can be the cause of 
frequent stalling, overspccding, failure to stop cnline with throttle, 
or loss of power. To inspect for binding, fint remove rocker ann 
cover. With throttle: . set in "NO FUEL" position rotate injector 
control tube by hand to " FULL FUEL" position and release. If 
control tube does not return freely to "NO FUEL" po$ition. the 
binding may be in the injector control tube link . the control tube 
or injector racks. Disconnect the link at control tube lev~ to det~­
mine if bent link causes binding. If binding still exists, first see if 
any control levers are binding against injector racks and correct (par. 
71 e) . If th~e is sufficient clearance between the levers and injector 
racks, remove control tube (par. 69 b ) and ~ if any of the injector 
racks bind (par. 71 e) and if so, replace the injector (par. 68 (). If 
injector racks work freely, examine bearings in injector tube brackets 
(par. 69 d) . Wipe the mounting faces of brackets and cylinder head 
clean and install tube and brackets. R otate injector control tube as 
brackets a re being tightened to make certa in that the tube turns 
freely. 

(14) Restricted air supply will cause smoky exhaust and is one 
reason for loss of pow~. R emove and thoroughly clean the air 
cleaners and elements in accordance with procedure in paragraph 
88. If this does not correct the trouble, remove air inlet housing 
and clean screen (par. 89 b ). 

( IS) A water temperature gage may be incorrect and falsely 
indicate that engine is overheating. With engines operatinl, compare 
readings of both wat~ t emperature l ages. D ifference in lage. read­
ings must not exceed 20° F . Stop engines and remove ooth lage 
tubes from water manifolds and insta ll each tube in wat~ manifold 
on opposite engine. Fill cooling systems, operate and warm up the 
engines to test gages. If gage reads incorrectly, replace it , this time 
installing the right lale in the right engine and the left lage in the 
left engine. 

(16) Incorrectly po$itioned injector racks, incorrectly timed in­
jectors, or faulty injectors, are causes for smoky exhaust, detonation 
and loss of power. Make sure that injector racks are correctly posi­
tioned (par. 68 g). Check injector timing (par. 68 e). T est injectors 
(par. 68 b ). 
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(17) Loss of water may be due to a defective filler cap or leaks 

in the cooling system. Inspect the pressure-type cap. Work the 
valve to see that it is operating and. if necCS$8ry, replace both the 
cap gasket and iasket under the strainer flange. Thoroulthly inspect 
all c:oolini system connections, auxilia ry water tank, radiator, watn­
pump, cylinder block and cylinder head for evidence of leaks. 
T ighten connections or replace defective parts to stop leaks, If an 
internal water leak is suspected, d ue to leaky cylinder head "asket 
or leak in cylinder head or cylinder block, partially drain lubricatinll: 
oil tank and both oil pan sumps to find out if there is water in the 
engine lubricatinl oil. If water is found, remove cylinder head (par. 
86) lor further examination. If cause of trouble is not found, remove 
oil cooler (par. S9 b ) and inspect for water leak. 

( 18) I nsufficient air ci rculation can cause overheating of only 
one or of both engines. T he cause may be clogged air passages in 
radiaton, blocked &ratings on engine compartment doon, bent ex· 
haust deflector restricting air flow. inoperative fan or fan incorrectly 
assembled. See that radiaton are clean (par. 102 a) and that openin&s 
in engine compartment doon are not blocked. If elthaust deflector 
is bent uP. it must be straightened. If either fa n does not turn, notify 
hi&her authority. If fans tum, see that the fan blade as!lemblies are 
put on the right way. The hollow sides of blades must face radiator 
with the leadin& edges of blades farther from radiator than trailing 
edges. Direction of fan rotation is marked on top!! of balance wei&ht 
covers and on radiator s ides of fans. 

(19) Overheating due to insufficient water circulation can be 
caused by defective thermostats. clogged radiaton or connections 
or defrctivr watrr pump. On en&inr which is overhrating, lint remove 
and test thermostats (par. 109 b and ('). If this is not causr of 
troublr and only one engine overheats, thr water pump probably 
is not pumping and must be rrplacrd (par. 106 b and c). If both 
rn&ines ovrrhrat , clean and flush the radiators (~r. 103 c). 

(20) F ailure of the engine to stop when hand throttle is moved 
into " N O FUEL" position may be due to incorrect throttle linka&e 
adjustmrnt. F int make sure governor control lever is correct ly posi· 
tioned parallel to ends of housin& when cam lrver is in idling noteh 
(par . 12 d ). Observe travel of cam lever when throttle is moved into 
"NO F UEL" position. If cam lever does not contact end of slot, 
t hen the t hrottlr linkage must be adjusted according to procedure 
in paragraph 12. If this does not correct the troublr, adjust the 
governor in accordancr with procedure in paragraph 71. 

(21) If engine does not stop when emergency stop button is 
pressed, the !IOlenoid rod may be incorrectly adjusted, the !IOlenoid 
inoperative, or the valve not seating or stuck. Remove center air 
cleaner, then the cleaner at flywheel end, and watch valve shaft 
lever while stop button is bein& pre5$ed. If valve operates, check the 
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solenoid rod adjustment (par. 213 c: (2» . If valve lever does not 
operate, remove cottf'f pin lind c1~i$ pin to disconnect lever f rom 
solenoid . W Clrk lever by hand to find out if shaft binds. If shaft doe!! 
not bind and solenoid plunger works fr~ly, the trouble is electrical. 
Rder to paragraph 51 a (6). If shaft binds and cannot be made to 
operate freely by oi1ing. replace air inlet housing (par. 89 b) . If the 
trouble is not due to any of the above causes, remove the air inlet 
housing for inspection of valve (par. 89 e). 

(22) It all o ther possible cauS6 of 10!l!l of power at full load 
have been investigated and the trouble still exists, it may be that 
the eniine is out of time. Follow procedure in parairaph 85 to 
cheek engine timing and if incorrect, notify higher authority. 

45. ENGINE LUBRICATING OIL SYSTEMS. 

a. Trouble Shooting Chari. 

(t ) Low L UBRICATING OIL PREsSURE. 

,. .. I .... c.. .. 
Low oillcvel (subpar. b (1». 

Oil leaks (subpar. b ( 1». 
Fuel in lubricating oil system 

(subpar. b (2». 
Incorrect trade of oil. 
Oil pressure gage incorrect (sub­

par. b (3». 

'Mil .... I ..... "" 

Replenish oil and inspect for 
leaks. 

Determine by dia&nosis. 
Correct cause. Drain and refill 

system. 
Use correct seasonal Jrade. 
R eplace gage. 

. 
Air leaks in oil pump suction Determine by dial\:nosis. 

line (subpar. b (4». 

CIOCged oil cooler or strainer Determine by diagnosis. 
(subpar. b (5». 

Inoperative oil pump relief valve Determine by diagnosis. 
on pressure rqulator valve 
(subpar. b (6». 

Defective oi l pump (subpar. b Replace oil pump assembly. 
(6». 

Excessive bearin, clearance (sub- Notify higher authority. 
par. b (7». 

b. OJ_poei,. 

(I) If low oi l level is cause of low oil pressure. it is important 
t o determine if level is low because of oil leaks. Make a tborou&h 
inspection with the en&ine opctating. Inspect all oil lines and con­
nections in the engine compartment . the filter. strainer. lubricat ing 
oil tank, oil cooler and oil pan. Examine for oil leaks at rocker ann 
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cover gasket. Inspect oil tube to oil pressure switch on instrument 
panel, also S~ if oil is leaking from the swit ch, oil glle or connec­
tiolU. EIamine auxiliary water tank to see if there is any lubricatin& 
oil in the water. If oil is found , remove oil cooler housing (par. S9 b ) 
and oil cooler. Examine iuket and test cooler for leala. Replace 
defective cooler (par. 59 c) . 

(2) An ClI:CnlIiv C' amount of D iesel fuel in the lubricating oil 
can be smellw at the lubricating oil tank filler pipe. Compare sample 
of oil from lubricating oil tank with new engine oi l to see whether 
it is thinned by Diesel fud. If thinned oil is found, th is may be due 
to Diesel fuel having bttn poured into lubricating oil tank by mis­
take or to leaking fuel pipes or connections under rocker arm cover. 
There also is a possibility that Diesel fuel could enter the crankcase 
by reason of a leaky injector if fuel t ank selector valve was not 
turned "OFF" when vehicle was left standing for a long period. 
If this happened, the faulty injector must be replaced (par. 68 C). 
R emove rocker ann cover and inspect injector pipes and connection. 
for leaks with engine running. Also examine top!! of compreuion 
nuts on injector pipe connection •. If nuts are clean and not covered 
with darkened deposit of lubricating oil, the connection. have been 
leaking and must be tightened. After h'aks are corrected, dra in and 
refill engine lubricating oil system. 

(3) To d etermine whether oil pressun gage reads correctly, first 
operat e both engines a nd note reading of oil pressure gage for each 
engine. Disconnect and interchange hoses on oil pressure indicator 
li&ht switches. Start en&:ines again, and compare gage readinp with 
previous readings. R eplace incorrect gage (par. 201) , and this time 
install oil pressure hoses on proper switches. . 

(4) Low oil pressure may be caused by an air leak between the 
lubricating oil tank and the oil pump. Examine oil pump inlet hose, 
fittinp, elbows and gaskets for oil leaks which would be evidence 
of air leaks when the engine is operating. 

(S) Low oil pressure could be cawed by a clogged engine oil 
cooler or .trainer, but this condition is not likely if engine hal been 
properly serviced. If oil pressure is still low after all ponible causes 
previowly lilted for low oil pressure have been invc:sti,ated, remove 
and inspect oil strainer (par. S8 e) a nd oil cooler (par . 59 b). 

(6) Cau.e of low oil pre.ure or no pressure can be due to faulty 
oil pump relief valve in oil pump body, faulty oil pre.un regulator 
valve, laoky gllketa on oil pr_ure pump outlet pipe, or defective 
oil pump. Report to higher authority. 

(7) If excesai.ve bearing clearance, due t o worn bearings, is SUI­
p",~,"ted al cause of low oil pressure, t his condition will not be indi­
cated by excenive engine noise. Notify higher authority. 

( 115 UNIVERS~Y~~LlINQjS 
AT URBANHHAMPAIG.'I 



TM 9-752 .. 
3-INCH GUN MOTOR CARRIAGE M 1 0 

46. FUEL SUPPLY SYSTEM. 
a. Trouble Shooting Chart. 

(t) LACK OF, OR INSUFFICIENT FuEL S UP PLY. 

' ... 11." c-... h .. l .... lo,~ • .." 

Tank selector valve "OFF" or Position valve correctly. 
turned to empty tank. 

Empty fuel tank (subpar. b (1». Fill tanks. 
Leaks in fuel system (subpar. b Determine by diagnosis. 

(2) ). 

Clogged fuel filters or lines (sub- Determine by d iagnosis . 
par. b (4» . 

Water in fuel system (subpar. b Determine by diagnosis. 
(3». 

Defective fuel pump (subpar. b Replace fuel pump. 
(5». 

Clogged vent hole in filler cap. Open vent hole. 

( 2) DIESEL FuEL IN L UBR1CATINO On •. 

Leaky injector connections or Par. 45 •. 
pipes. 

Leaky injectors. Par. 45 s . 

h. Diagnoei •. 

(l) An empty fue l lank might not be indicated by fuel lagc on 
instrument panel if ,agc: were defective. If th is is suspected, remove: 
screen in fuel tank filler openinl, remove oil menUrinl tape from 
lubricatinl oil tank filler pipe, wipe clean and use it to measure level 
of D iesel fuel. If vehicle is not equipped with oil menurinl tape, 
use clean rod or ,tick. 

(2) To inspect fuel system for air or fuel leaks, fint fill both sets 
of fuel tanks. Position the fuel tank Sf'lector valve on RH. With 
compressed air supply not exceeding 10 pounds, USf' air hose to put 
pressure in RH tanks for not less than five minutes. While system is 
under pressure examine all fuel lines and connections, includinl those 
to and on instrument panel, for leaks. R eplace part., and tilhten con· 
nections to stop aU leak • . Set fuel tank acleetor valve to LH and 
repeat procedure on LH tank •. 

(3) To find out i f there i . water in the fuel !yflem, first dcain 
the primary fuel filter (par. 9S b ) into suitable container and 
eJ:amine drained fuel for water. NeJ:t drain aecondary (PII(. 96 b ) 
fuel filter. If there i. much water in the filten, partiaUy drain the 
lower and then the upper fuel tanlu and if they contain an 
appreciable quantity of water the entire fuel Iystem mlHt be drained 

( 
1t&. Or, If«. 

UNIVERSITY OF ILlIWjS 
ATURBANHHAMPAIGN 



TROUIU: SHOOTING 

TM 9-752 
46 47 

(par. 93 d ) and purged of water (par. 93 tI ). If only a small amount 
of water was drained from fuel tanks. it i$ only nec~ry to purge 
water from fuel system (par. 93 tI) . 

(4) Clean primary fu el filters (par. 95 h) and secondary fuel 
filter (par. 96 b ) to find out if they are clogged. If any Quantity of 
sediment is found, both fuel tanks must be drained (par. 93 tI) . To 
test fuel lines and hoses to fuel pump, disconnect line at pump. Tum 
fuel tank selector valve to RH or LH, making sure that u pper fuel 
tank is at least half full and see if fuel Hows fr~ly from line. 

(5) If none of preceding possible causes are cause of trouble, 
remove the fuel pump. If pump does not tum freely by hand Ot if 
fuel pump coupling fork is distorted, replace the fuel pump and 
oouplinl fork (par. 97 b). 

47. nOTCHES. 
•. Trouble Shooting Chari. 

(I) ENGAGEMENT OF CL.UTCHES NOT EQuAL.IZED. 

,. .. 1IoM c..oM , ••• 1IoM .. ", • ." 

Binding clutch control linkage Free up and lubricate linkage. 
(subpar. b (I)). 

Linkage out of adjustment (sub- Adjust linkage. 
par. b (2». 

Variation in clutch spring pres· Notify higher authority. 
sure (subpar. b (3)). 

Defective clutch facings (subpar. Notify higher authority. 
b (3». 

(2) CL.UTCH OR CLUTCHES SUP. 

Clutch pcd.al lacks frcc travel Adjust pedal linkage. 
(.ubpar. b (4». 

Clutch pedal linkage binding Free up and lubricate linkage. 
(subpar. b (1»). 

Grea~ or oil on clutch facings or Notify higher authority. 
facings glazed (subpar. b (3». 

Clutch d~k facings worn (sub- Notify higher authority. 
par. b (5». 

• 
Weak or broken clutch spring Notify hil[hcr authority. 

(subpar. b (6». 

(3) CLUTCH OR CL.UTCHES DRAO. 

Clutch pedal has too much frcc 
travel or insufficient total 
travel (subpar. b (1». 

Adjust pcd.al linkal[~. 
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~ or frayed disk racines Notify hilher authority. 
(subpar: b (7». 

Wa.ped clutch pressure plate Notify hither authority. 
(subpar. b (7». 

Broken pres!lUTe plate release Notify higher authority. 
' prinK (subpar. b (7», 

Clutch disk hub mckina: on sh.ft Determine by diacnosis. 
splines (subpar. b (7». 

(4) INOP&RATIV& CLUTCH LocKOUT (S). 

Bindinc lockout mechanism Inspect, free up and lubricate 
(subpar. b (8». mechanism and 'c'ontrol5. 

Disconnected, broken or incor­
rectly adj\Uted control cable 
or loose conduit {subpar. b 
(9)}. 

, 
Connm. replace control assembly 

or adjust. . 

(S) NOISY CLUTCH RELEASE BEARING OR PILOT BEARING. 

W orn or ddective Marini (Iub_ Notify hig:hcr lIuthority. 
par. b (10». 

b. Diqno,;, . 
(I) Friction in the dutch control linkacc may be indicated by 

slowness of the pedal to come up after it has been pushed down. 
W ork the pedal slowly and watch the action. If friction i, in linkale 
between equalizer and clutch release bearinls it may not be indicated 
by delayed return action of the clutch pedal. Raise door over rear 
univenal joint, and watch action of linkale u pedal i. beinl worked. 
To determine whether bindinl is in the linkalc which is foward of 
eqlUllizer, disconnect equalizer (par. 1I6 d) and work the clutch 
pedal. 

(2) An examination of the action of the clutch eqlUlJizer (par. 
li S) will di,c1ose whether linkate is out of adju.tment. The amount 
of clearance between equalizer .ide links, and hooked end, of rear 
equalizer link must be the same on both , ides (par. 116 d) , when 
adjustment is correct. 

• (3) If engagement of the clutches is not eqlUllized and there is 
no binding in clutch linkage after the linkage has been =ectly 
adjusted (par. lI3 b and e). the trouble is due either to variation in 
the pressure exerted by the dutch pressure plate SPrinlS in the two 
clutches or the difference in the friction of the clutch di.k facinl' 
in the two clutches caused probably by oil or lTeasc. These condi. 
tions can be determined only by removal and inspection of clutches. 
Notify hilher authority. 

(4) Lack of clutch pedal free travel is the most common cause 
for s1ippinl clutches. See parall'aphs 114 and liS. 
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(5) If an examination of the vehicle log book shows that numer­
ous clutch pedal free travel adjustments have been made, this might 
indicate clutch disk facings are worn to the extent that they must be 
replaced. Notify higher authority. 

(6) A weak or broken clutch pressure plat!:' sPrini in one of the 
clutches would redutt the force ~uired to disengage that clutch. 
Watch the equalizer while clutch pedal is being opeuted to sec if 
the equalizer cocks to one side (par. 115). Clutch must be removed 
and inspected for definite determination. Notify higher authority. 

(7) Too much clutch pedal free travel or insufficient total travel 
would prevent sufficient clutch pressure plate travel t o fully disengage 
the e1utehelil (par. 114), This is the only cause for a draggini clutch 
which can be detennined without removal and inspection of clutches. 

(8) Bindinl clutch lockout mechanism will increase the effort 
required to pull clutch lockout. out or push them in. 

(9) Inspect operation and adjustment of control cable (par. 113 
b and e). 

(to) An excessively worn or defective dutch ~lease bearing or 
pilot bearinl usually is indicated by noise. This occurs when en&ine is 
operated with clutch held disenlaged and when the bearini' turn. 
Clutch must be removed for inspection. Notify higher authority . 

48. PROPEJ.J .ER SHAFT AND UNIVERSAL JOINTS. 
a. Trouble Sbooting Chart. 

(1) NOISY UNIVERSAL J OINTS. 

,. •• 1Wo en .. ,. ......... _..,. 
Tighten nuts. 

• 

Loose universal joint flange bolts. 
Worn universal joints (subpar. 

b) . 
Replace propeller shaft with uni­

versal joints. 

b. Diagnosis. To test front universal joint for wear lock out both 
dutche.. Shift trflnsmission into aear. Try lumina propeller shaft 
back and forth by hand and move it up and down to determine 
whether universal joint bearlnls or sleeve yoke (slip joint) are worn 
sufficiently to require replacement. Test rear universal joint in 
similar manner but see that both clu~ch lockouts fire in find trans­
mission is in neutr81. 

4.9. POWER TRAIN. 
a. Trouble Shooting Chart. 

(1) VaHICLE VEERS TO RIGHT OR LaFT . 

.......... e. .... 
One brflke drallinl (subpar. b Adjust brflke. 

(1». 

.0 
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..... 1ItIe c..~ •• 
Defective idler or bogie wheel Par. 157 e or 159 e. 

bearing (subpar. b ( 1)). 

(2) INEFFECTIVE STEERING OR B RAKING. 

Excessive brake lever free travel Adjust brakes. 
(subpar. b (2». 

Incorrect1y adjusted linkage Adjust linkage. 
(subpar. b (3». 

Brake linings worn (subpar. b R eplace shoes. 
(4». 

Brake linings glazed (subpar. b R eplace shoes. 
(5». 

(3) VEHICLE L ACKS PuLLINO ABILITY. 

Track tension too tight. 

Steering brakes too tight. 
Transmission parking brake too 

tight. 

R elease track tension. 
Adjust brakes. 
Adjust linkage. 

(4) OvaRHEATINO OF D IFFERENTIAL OR TRANSMISSION. 

Steering brakes too tight. Adjust brakes. 
Low oil level (subpar. b (6». Fill to level and examine for 

leaks. 
Clogged air pauges in transmis- Clean air passages. 

sion oil cooler. 
Transmission oil pump inopera- Notify higher authority. 

live (subpar. b (7». 
Clogged transmission oil cooler R eplace oil cooler. 
, (subpar. b (7». 

Defective transmission oil cooler R eplace thermostat. 
thermostat (subpar. b (7». 

(5) DIFFICULTY IN SHIFTINO GEARS ( A LL SPEEDS). 

Clutch or clutches do not release. Par. 47 a (3) . 

(6) DIFFICULTY IN SHIFTINO GEARS INTO 2ND AND 3RD OR 4TH 

AND 5TH SPUDS. 

Gear synchronizers not function- Notify higher authority. 
ing. 

(7) NOISY TRANSMISSION, DIFFERENTIAL OR FINAL DRIVE. 

Low oil level (subpar. b (8». Fill to level and examine for 
leaks. 

Transmission oil pump inopera­
tive (subpar . b (7» . 

Notify h igher authority. 

Defective or worn parts. Notify hillher authority. 
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(I) If vehicle veers to right or left the most probable C8Ul1e is 
steering brake too tight on side toward which vehicle veen. Loosen 
the adjusting nut on the sllspC'ctffi brake. If this docs not correct 
veering it probably is caused. by track being too tight or a ddective 
bearing in idler or bogie wheel. If track t ension is correct , examine 
idler wheel bearing ( par. 148 e) and bogie wheel bearing (par. 148 r). 

(2) If steering lever travel is mOfC' than eight inches before brake 
5h~ a re against bra ke drums, the brakes must be adjusted (par. 
129 c) , 

(3) If vehicle don not respond pro~ly to st el:'ring le ver!! and 
free travel of steering levers is not over eight inches, it is possible 
the linkage is out of adjustment ( par. 131) . 

(4) Remove steering brake covers (par. 131 c) to exam ine linings. 
If linings are less than 7'i 6-inch th ick the brake shoes must be re­
placed (par. 133 b ). 

(5) Brake shoes must be removed (par. 132) in order to find out 
if linings are glazed. 

(6) Low oil level may be caused by a leak in the power train or 
transmission oi l cooler system. Examine drain plugs, housings, 
gasketed joints , tubes, fittings. hoses and the transmission oi l cooler 
for evidence of oil leaks. T ighten connect ions, replace gaskets or 
damaged parts as required to correct cause of leak or if necessary 
notify higher authority, 

(7) Excessively high transmi!ll!ion oil tempera ture may be due to 
on inoperative transmission oil pump, clogged lines or oil cooler or 
ddective transmission oil cooler thermostat'. T o trouble-shoot for 
these conditions, first moke certain that oil in transmission is up to 
the full mark. N ext disconnect oil cooler outlet hose. the one closest 
to fuel selector va lve. at oil cooler a nd provide suitable container 
under cooler outlet. Start engine, operate with clutch lockouts and 
transmission in neutra l so transmission oil pump will be driv ..... . 
Notice if oi l is being forced from cooler outlet. If not, disconnect oil 
cooler inlet hose from oil cooler. If oil is not being pumped out of 
inlet hose, t ransmission oil pump is inoperative and higher authority 
must be notified. If oil flows, then the oil cooler is clogged and must 
be replaced (par. 142) . 

(8) If transmission oil pump fa ilure is the suspected cause of 
overheating, loosen the oil line connect ion at top of differential carrier. 
Make sure oil is u p to proper level in transmission. Start engine and 
operate transmission in neutral at 1,000 revolutions per minute. If 
oil is forced from fitting the pump is operat ing. T ighkn fitting. If no 
oil is forced from fi tting the oil pump is not operating. Notify higher 
authority. 
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SO. TRACKS, SPROCKETS, IDLERS AND BOGIES. 

•. Trouble Shooling Chart. 

(I) VEH ICLE VEERS TO RIGHT OR L EFT. 

.... II ••• c ..... 

One track too tight. 
' . .. 1101. ""'My 

Adjust track. 
Weak or broken bogie springs R eplace springs. 

(subpar. b (1». 
Tight or broken bearing in bogie Detennine by diagnosis. 

or idler wheel (subpar. b (2». 

Bent idler wheel spindle: (sub- Replace spindle. 
par. b (3». 

(2) TR .... CK R UNS R OUGHLY OR VERY N OISILY, 

D ead track link (subpar. b (4» . Replace track link. 
Insufficient track tension (sub- Adjust track tell5ion. 

par. b (5». 
Bent idler wheel spindle (sub- Replace idler spindle:. 

par. b (3». 
Worn connectors (subpar. b (6». R eplace connectors. 
Loose or worn sprocket (subpar. T ighten or replace: sprocket. 

b (7». 
Damaged bo,ic: wheel tire:. R eplace boiie wheel. 

(3) THROWN TRACK . 

I nsufficient track tension (sub- Adjust track tension. 
par. b (5». 

Bent idler wheel spindlt (subpar. R eplace idler spindle. 
b (3». 

Weak or broken springs in end Replace springs. 
suspensions (subpar. b (2». 

b. Diagnosis. 

(I) A weak or broken bogie spring can caulk" vehicle to veer or 
pull to one side and if the spring is in II front or rtar bogie, it may 
cause track to be thrown. Inspect bogie springs ( par. 160 c), and 
replace weak or broken spring (par. 160 d ). 

(2) If a boiie or idler wheel bearing is too tight or broken so 
wheel cannot turn freely, the drag on the track will cause vehicle to , 
veer. Inspect bogie wheel bearing (par. 159 d ) or idler wheel bearings 
(par. 157 d ), and replace damal!;ed bearings. 

(3) A bent idler wheel spindle can eaulk" vehicle to veer, cause 
track to run noisily or rough, and may cause a thrown track. An 
idler wheel which is scraped on one side by track connectOf!l ordi­
narily indicates a bent spindle. Sight along outer edge of wheel, and 
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if it is not parallel with ve';hicle'; the'; sp indle'; IS bent and must be'; 
f e';plaCC';d (par. 157 h ). 

(4) A d e';ad track link may cauSe'; the'; track to run roughly or 
noisily. Cardully cxamine'; track for d e';ad links (par. 148 c), and 
replace ]jnks (par. l SI b). 

(5) Insufficient track tension can cauSe'; the'; track to run roughly 
or noisily, or to be thrown. Check track tension ( par. 148 c) and 
adjust (par. I SO b) . Also inspect idler wheel spindle (par. 157 d ) and 
if bent, replace spindle (par. 157 h ). • 

(6) Excessively worn end connectors can cauSe'; a snapping noiSe'; 
whene';vC';!' poWC';!' is applied to the tracks. Examine wearing surfaces 
on end connectors, and reverse or replace worn connectors (par. 
148 c). 

(7) If track runs roughly or noisily it may be due to loose or worn . 
sprockets. If sprocket t eeth are worn, reverse the sprocket!! (par. 
156 d) or replace (par. 156 f ). Tighten all studs in sprocket drive 
shaft, all hub nuts and sprocket bolts. Worn studs, and hubs or 
sprockets with worn holes must be replaced. 

51. ELECI'RlCAL SYSTEM AND INSTRUMElITS. 

s, Trouble Shooting Chart, 

( 1) F AULTY STARTER SYSTEM. 

, . ..... eo ... 
Battery master switch "OFF." 

BattC";ry'trouble (subpar. b (1». 
Faulty battery master switch 

(subpar. b (2». 
Circuit breaker "OFF" (subpar. 

b (3». 
Inoperative'; solenoid or switch 

(subpar. b (5». 
Ddective circuit (subpar. b (4». 
Inoperative starter drive or 

starter (subpar. h (6». 

,. .. 1101 ....... My 

Tum battery master switch 
"ON." 

D etermine by d iagnpsis. 
R eplace battery master swit ch. 

Press reSe';t button " IN." 

R eplace'; solenoid switch. 

D etermine by diagnosis. 
Replace st arter. 

(2) FAULTY G ENERATOR SYSTEM . 

• Battery mast er switch "OFF". 

Battery trouble (subpar. b (l». 
F aulty battery master switch 

(subpar. b (2». 
F aulty generator. 
Faulty generator regulator (sub­

par. b (8». 

Tum battery maste';r switch 
"ON." 

Detennine by diagnosis. 
R eplace battery master swit ch. 

D etennine bv diagnosis. 
R eplace regulator. 
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Circuit breaker "OFF" (subpar. 
II (3». 

Ddective ammeter or voltmeter 
(subpar. II (9». 

D etective circuit (subpar. h (4». 

(3) LIOHTS I NOPERATIVE. 

Battery master switch ··OFF." 

Battery trouble (subpar. b ( 1». 
Faulty battery master switctt 

(subpar. b (2)). 
Circuit breaker "OFF" (subpar. 

b (3». 
Lamp or lamp-unit burned out 

(subpar. II (10)). 
Faulty light switche5 (subpar. b 

(II». 
Defective circuit (subpar. b (4». 

(4) SIREN I NOPERATIVE. 

Battery master switch "OFF." 

...... 1 .... h_"" 
P re5s re5et button " IN." 

R eplace ammeter or voltmeter. 

D etermine by diagnosis. 

Turn battery master switch 
"ON ." 

D etermine by diagnosis. 
R eplace battery master switch. 

Pn,," reset button " IN." 

R eplace lamp or lamp-unit. 

Determine by diagnosis. 

Determine by diagnosis. 

T urn battery master switch 
"ON." 

Battery trouble (subpar. h ( I ». D etermine by diagnosis. 
F aulty battery master switch R eplace battery master switch. 

(subpar. b (2». 
Circuit breaker "OFF" (subpar. Press reset button " IN." 

b (3». 
D irty or Caulty siren (subpar. b Determine by diagnosis. 

(2) ). 

D eCective ci rcuit (subp ar. h (4». D etermine by diagnosis. 

( 5) AIR H EATER I ONITION TROUBLE. 

Circuit breaker "OFF" (subpar. Press met button " IN." 
II (3». 

Faulty ignition coils (subpar. h R eplace ignition coibl. 
(13». 

(6) EMERGENCY STOP V ALVE SoLENOID I NOPERATIVE. 

Circuit breaker "OFF" (subpar. Press reset button " IN." 
b (3». 

Det~tive solenoid (subpar. b 
(14)). 

R eplace solenoid . 
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(7) Low OIL PRESSURE S IGNAL L IGHT INOPERATIVE. 

~ ... IW. c..u .. 
Battery master switch "OFF." 

88ttery trouble (subpar. Ii (1» . 
Faulty baUeTY master switch 

(subpar. b (2». 
Circuit breaker "OFF" (subpar. 

b (3». 
Faulty oil pressure switch or 

micro-switch (subpar. h ( 15». 
Ddeetive circuit (subpar. b (4». 

' ... 1 .... h_tty 
Tum battery master switch 

"ON." 
Determine by diagnosis. 
R eplace battery master switch. 

Press reset button " IN." 

Determine by diagnosis. 

Determine: by diagnosis. 

(8) I NCORRECT OR INOPERATIVE FuEL ANO OIL GAGE. 

Battery master switch "OFF." 

Gage control switch "OFF" or 
incorrectly positioned. 

Battery trouble (subpar. b (i». 
Faulty battery master switch 

(subpar. Ii (2». 

Turn battery master switch 
"ON." 

Turn switch to proper position. 

Determine by diagnosis. 
Replace battery master switch. 

Circuit breaker "OFF" (subpar. Press reset button " IN." 
b (3». 

Faulty fuel and oil gage: (subpar. Determine by diagnosis. 
b (16». 

(9) No CURRENT AT ACCESSORV OUTLET. 

Battery master switch "OFF." 

Battery trouble (subpar. b ( I». 
Faulty battery master switch 

(subpar. h (2». 
Circuit breaker "OFF" (subpar. 

h (3» . 
FaUlty socket. 
Defective circuit (subpar. b (4». 

T urn battery master switch 
" ON." 

Determine by diagnosis. 
Replace battery master switch. 

Press reset button " I N." 

Replace socket. 
Determine by diagnosis. 

(10) INCORRECT OR I NOPERAT IVE E NGINE TEMPERATURE GAGE. 

FaUlty engine temperature gage. Par. 44 h ( 15). 

(11) I NCORRECT OR I NOPERATIVE OIL PRESSURE GAOE. 

Faulty oil pressure gage. Par. 45 b (3). , 
(12) I NCORRECT OR INOPERATIVE TRANSMISSION OIL TEM­

PERATURE GAGE. 

Faulty transmission oil tempera­
ture gage (subpar. b (17». 

Replace transmission oil tem­
perature gage. 
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(\3) INCORRECT OR INOPERATIVE T ACHOMETER. 

Tachometer out of calibration 
(subpar. b ( 18». 

Defective tachometer drive or 
tachometer (subpar. b (19». 

Replace tachometer. 

Determine by dialnosis. 

(14) INCORRECT OR INOPERATIVE SPEEDOMETER. 

Defective speedometer drive or Determine by diagnosis. 
speedometer (subpar. b (20». 

h. Oi.gnosis, 
(1) If battery master switch is tumed on and no voltage, or 

insufficient voltaie, is beini supplied. test for battery trouble. If 
voltmeter on instrument panel reads less than 24 volts, check condi­
tion of battery with universal battery tester (l1-T-S57S) to find out 
if any cells are defective. If so, replace battery_ If voltmeter reads 
approximately 24 volts or more, clean and t ighten all battery termi­
nals. Ne:zt clean and tiKhten negative battery ground connection. 
Then tighten positive battery cable terminal nut on battery master 
switch. Test electrical system by cranking engines with starters. If 
starters do not crank engines, take hydrometer readini of each 
battery cell (par. 186 h (2». If corrected hydrometer readings are 
less than 1.250. batteries must be recharged or replaced. If batteries 
test satisfactorily, refer to trouble shooting chart for other possible 
causes of electrical trouble. 

(2) If causes of electrical trouble are investigated in the order 
liven in trouble shooting chart, the batteries will have been tested 
and recharged or replaced if necessary, and trouble now may be due 
to a faulty battery master swit ch. W ith master switch turned on, 
see that switch handle has sufficient clearance in hole in battery box. 
If lower edge of handle has been touchini edge of hole, swit ch con­
tacts may be burned ano:! switch mU$t be replaced (par. 187 b) . If 
handle has sufficient operatini clearance, disconnect positive battery 
cable from battery terminal. Next, disconnect other end of positive 
battery cable from battery master switch and attach it to other 
terminal on master switch, leaving the wire already on the terminal 
in place. Replace washer and tighten nut. Reconnect positive battery 
cable to battery terminal. Try starters alain, and if they work, 
remove and replace battery master switch (par. 187 b ). NOTE : If 
new master switch is not immediately available and it is neceSSllry to 
operate vehicle, this ClIn be done by lettvinA posilive battery ClIble 
connected to the other side 01 switch as out/im.d in above test pro­
e«lure. R eplace switch at firs t opportunity. 

(3) If/ the circuit breaker is "OFF," the red rC$et button will be 
projecting about ~ inch from face of instrument panel. R eset or 
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tum circuit breaker on by pushing feut button in, but do not hold 
it in as this will ruin the circuit breaker. If reset button again pops 
out after it has ~ pushed in, there is a short circuit somc:where, 
which must be: located (par. 51 b (4» and corrected before pushing 
circuit breaker res« button again. 

(4) By a defective!" circuit is mcant a short circuit or an open 
circuit. A short circuit may be due to a wire with damaged insulation 
or disconnected wire making contact with a metal part of vehicle 
or to faulty insulation in the electrical unit to which the circuit 
supplies current. An OfN'tl circuit may be due to a broken or dis­
connKted wi~, corroded or loose connection, damaged circuit 
breaker, faulty switch or trouble within the: electrical unit. A short 
circuit always is indicated by circuit breaker reset button being in 
the: snapped·out position (subpar. b (3) above). The following pro­
cedure can be used for trouble shooting all circuits controlled by 
circuit breaken in the instrument panel. In case of a short circuit, 
fint examine insulation on wires, also look for a d isconnected wire. 
If the trouble is not located, test the wiring in that circuit. At the 
electrical unit, disconnect the wire supplying current and tape the 
end. Push circuit breaker reset button in. If there is a switch in the 
circuit, it must be closed, or if a button, held in. If the circuit 
breaker reset button snaps out, the short circuit is in the wire which 
must be repaired or replaced. If reset button stays in, the short circuit 
is in the electrical unit which must be replaced. In case of a n open 
circuit, fint see if current is being supplied to the instroment panel 
and to the other electrical units. If there is no current to the instru­
ment panel, examine wiring and connections on both battery switches 
and the bus ban in the battery box. If connections are tight, trouble 
is in bettery box to instrument panel wires or in plug connector a t 
instrument panel. If there is current at instrument panel and none 
to the eiectriul unit when circuit breaker reset button is in and 
switch or button in the circuit is closed, test for current supply at the 
unit. Use low voltage circuit tester ( 17-T -SS7S) or 24-volt test lamp 
with One clip attach«i to the supply wire disconnected from the elec_ 
trical unit and one clip to ground contact on vehicle. If current is 
coming through the wire. the trouble is in the electrical unit and it 
must be replaced. If no current is coming through the wire, the 
trouble is in the wiring, the tenninal box connections, circuit breaker. 
or in the switch or button controlling the circuit. When trouble 
shooting the circuits for the si ren , auxiliary starter buttons, stop light 
or low oil pressure signal light. first test for current supply a t swit ch. 
If there is current, the trouble either is in the switch or wire from 
swi tch to the electrical unit. If no current is supplied. lise the follow­
ing procedure to test ci rcuit controlled by any ci rcui t breaker. Refer 
to vehicle wi ring diagram (fig. 142) to locate the terminal box for 
the particular ci rcuit. Remove tenninal box cover, check the t erminals 
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and use low voltage tester or test lamp to sec if wire is delivering 
current to terminal box connection. If it is. then the trouble is in the 
wire from terminal box to electrical unit. If there is no current flow­
ing to terminal box, refer to the wiring diagram for the system (figs. 
143 through 148) which includes the circu it being checked and find 
the symbol for that wire. Next refer to list of wires (par. 185 c:) and 
get the key letter of this wire. Remove the instrument panel connector 
which contains the terminal for the wire being checked. Look for this 
key letter marked on the bakelite base of connector plug on end of 
conduit to locate female terminal of the wire. Connect test cl ip of 
one lead on low voltage tester or test lamp to battery. H old other 
lead in good contact with correct female terminal on connector plug 
on conduit. Ground other end of wire being tested. T ester or test 
lamp will indicate whether wire is cause of trouble. If the circuit is 
open, repair the wire or I't!place the system (conduit assembly) . If 
the wire tests satisfactorily, the trouble is in the circuit breaker. the 
switch, or in the male plug connector with wiring. on the instrument 
panel. R emove instrument panel (par. 192 b) , and replace defective 
unit. By reference to wiring diagrams and list of wires similar test 
procedure can be used for all other circuit>! not controlled by circuit 
breakers. 

(5) If neither the starter button on instrument panel or auxiliary 
starter button on filter panel will operate starter, remove wire from 
solenoid switch. With either starter button held in, touch solenoid 
switch wire to starter frame. Spark will indicate whether wire is 
carrying current. If it is, the solenoid switch must be replaced (par. 
191 b ). 

(6) If the solenoid operates the starter drive shaft lever and 
starter does not crank engine, the trouble is in the starter drive. 
starter gear, or flywheel ring gear is stripped (par. 44 b (I» and 
starter must be replaced. 

(7) F aulty generator operation may be due to dirty commutator. 
worn brushes, or weak brush springs. Remove cover band, examine 
commutator al)d brushes and tension of brush springs. If springs have 
sufficient t ension and brushes are not worn, clean commutator. Start 
engine and watch ammeter. If there is no increase in charging rate, 
accurately test generator output with low voltage tester (l7-T-5575). 
If generator is not charging. it must be replaced (par. 188 d ). 

(8) If the trouble in the generator system is not in the generator, 
the generator regulator must be at fault. Two indications of this are 
that the ammeter would not show any charge when engine is running. 
or show a high fate of discharge when engine is stopped. and battery 
master switch is on but no other electrical units in operation. To 
check the rea;ulator, use low voltage tester (17-T-5575) and follow 
instructions inside lid of tester. If generator reaulator is at fault, it 
must be I't!placed (par. 189 b ) . 
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(9) If it is suspected that ammeter or voltmeter rcads incorrectly 
or shows no reading, connect low voltage tester (17-T-S575). Check 
ammeter Of voltmeter reading against reading of tester meter which 
a1110 will be a test of &enerator and generator regulator operat ion. 
Replace ammeter (par. 196) or disconnect voltmeter if necessefy 
(par. 196). but first correct any other trouble existing in the electrical 
system discloud by tests. 

(10) If one service headlight lights and the other does not, the 
simple!lt way to find out if lamp-unit is burned out is to tum switch 
off, interchange headlights and tum switch on. If blackout driving 
light does not light, after making sure blackout switch is on and 
light switch is pulled to blackout position, replace the light unit. If 
blackout driving light still dC>e$ not light, replace: resistor unit behind 
the instrument panel. If either the service or blackout stop light dOC$ 
not bum, fint che<:k both stop light switches before replacing lamp­
units (par. 51 b ( II ». To determine whether any other lamp-unit 
or lamp is burned out, replace it with a new one. If new one dOC$ 
not light, test it with wires held on battery to see if it lights before 
checking for faulty socket or defective wiring. 

(11) To test {or {aulty light switch. fint see t hat circuit breaker 
reset button No.5 is in (fig. 10). Pull light switch to blackout posi­
tion_ If none of blackout lights are burning (see lighting chart par. 
5 h and fig. 12), either the light switch or circuit breaker is at fault. 
PrC$ll safety button in, and pull switch into second position. If 
neither of the service headlights or the service taillight light. in all 
probability the trouble il in the circuit breaker. To test stop light 
switches. first find out if either the blackout stop light or service 
stop light lighu when the driving light switch is in proper position 
and both .teering levers are pulled back. If either stop light Iiiht •. 
replace the stop light lamp-unit in the other taillight. If nei~er stop 
lii hts lights, short-circuit both stop light switches by connecting a 
short jumper wire across the t emlinais on each switch. If the stop light 
lights with driving light switch in proper positions. one or both stop 
liiht switches are either out of adjustment or defective. Adjust both 
stop light switches (par . 216 b) . If neither stop light lights replace 
both stop light lamp-units. If stop liihts then do not light the trouble 
is in either the drivini light switch or the wiring. Test circuit (subpar. 
b (4) above). 

(12) T o test siren, remove cover and blowout all dirt with com­
press~d air. If shaft turns freely by hand but dOC$ not rotate when 
si ren switch is pressed, hold switch down and test ground connection 
between hull and bracket with screwdriver. If sil't!n does not sound, 
use a jumper on switch terminals. If siren bloW$, replace switch: and 
if it does not, replace siren (par. 218 b ). 

(13) If air heater coiis do not buzz when switch is on, touch 
a irounded jumper to terminal with green wire to see if there is 

12' 
( ., Or",. 1m . 

UNIVERSIH 01' IUlNOI\ 
ATURBANHHAMPAIGN 



• TM 9·752 
51 

3-INCH GUN MOTOR CARRIAGE M 10 
• 

current to the coils. If there is, replace roils (par. 212 b). If there 
is no c:urr=t, see paragraph b (4) and test circuit. If coils buzz and 
air heater does not operatt:', see paragraph 92. 

( 14) To test solenoid, remove wire supplying currep.t. W ith 
emergency stop button held in, touch wire to blower houllinll to see 
if wiTe i$ carrying current. If it is, first check solenoid ground connec­
tion and if connection is tight, replace the solenoid (par. 213 b ). If 
no current is flowing to solenoid, see subparagraph b (4) above and 
test circuit. 

(IS) To test a low oil pressure signal light, first see that throttle 
lever is in IDLING position and ground the terminal on low oil 
pressure switch. If the signal light operat". repla~ the pressure 
switch. If siinsl light does not light, replace the: lamp. If light still 
does not work, check operation of microswitch (par. 217). If switch 
arm makes proper contact with throttle lever , connect the terminals 
with a jumper; and if signal light operates, replace microswitch (par. 
211 b ). 

( 16) R ead th il entire subparagraph before doing any trouble 
shootina: on faulty fuel and oil a:aie. If the fuel and oi l lale shows 
" FULL" when selector swit ch is positioned for one of the tanks which 
is not full . the fud gage tank unit dther is d isconnected. not propcTly 
grounded, is burned out. or there is an open circuit in -wire from 
tank unit to gage. If the suspected tank unit is in a full tank, the 
easiest test is to remove terminal box cover on same side of vehicle. 
R emove tank unit wire from terminal NO.3 and connect a new tank 
unit to this terminal. Ground the body of 'new tank unit to vehicle 
with a wire, and work Hoat to test fud and oil gage. If gage registers, 
the defective fu el tank unit must be replaced (par. 210). If the tank 
unit is in a lubricating oil tank, clean and tighten terminal nut on 
tank unit . N ext tighten screws which attach tank unit to tank for 
better ground. If this does not correct the trouble, replace tank unit 
(pars. 210 and 2 11) . If gage still does not register, test for open circuit 
in wiring from tank unit to gage (subpar. b (4) above). II fuel and 
oil lage shows empty when selector switch is positioned for one of 
the tanks which is not empty, make test with new tank unit. Attach 
gage wire to terminal on new tank unit and ground the body of new 
tank unit to vehicle with wire. W ork the Hoat and if fuel and oil gage 
dOC'S not register. either the wiring from tank unit to gage is short 
circuited, the fuel and oil l age is inoperative, or the selector lJWitch 
is defective. If ~re is suspected, trace ci rcuit on wiring diagram (fig. 
170). R emove connector plug which connects the wire from tank 
unit and instrument pand and t est wire (subpar. b (4) above). If 
wire is not shorted. replace fud and oil galle. If fuel and oil gage 
shows "EMPTY" for all positions of selector switch. or pointer hand 
does not move when selector switch is positioned, the trouble either 
is in the fuel and oillage or the selector swit ch. 
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(17) To test a transmi$Sion oil temperature gale, operate vehicle 

to warm transmission oil to 150° to 200°F. Remove transmission 
oil filler cap and strainer, and insert the bulb of new transmission 
oil temperature gale into filler pipe 50 that it is immersed in the 
oil. When new iaie indicates the maximum oil temperature. compare 
reading with oil temperature iaie on instrument panel. If there is 
an appreciable difference in iage readings, replace the defective iage 
(par. 209). 

(18) To test tachometers, operate both engines with clutches 
engaged and compare tachometer readings. If the variation is more 
than 100 revolutions per minute, one tachometer or the other is out 
of calibration. Since instrument panel must be removed to remove 
tachometers, both instruments can be removed for calibration check. 

(19) To kst tachometer drive, disconnect tachometer shaft at 
adapter on flywheel housing. Examine drive pin. Start engine, and 
see if adapter gear is bring driven. If it is. try pulling cable out of 
ca.ing with tingers. If cable cannot be pulled out, it is not broken, 
and tachometer must be replaced (par. 201 a). 

(20) To test speedometer drive, disconnect speedometer shaft at 
adapter on transmission. Opc'rate vehicle, and see if adapter gear 
is Ixin, driven, If it is, try pu1ling cable out of casing with tinKers. 
Cable can be pulled out if broken, and if it cannot, replace speed­
ometer (par. 201 .). 
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52. POWER UNIT. 
a. Gen eral DQcriplion. The power unit is a Mod .. 1 6046 twin 

six-cylinder, two-cycle General Moton Diesel unit. The two six­
cylinder eniinc:s complete with clutches are mounted side·by·side. 
A transfer iear unit, throuih which the engines are connected, is 
bolted to the two clutch housings. The engines are liquid cooled and 
have separate cooling systems, starters, generators, fuel pumps a nd 
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lubrication systems. Individual c1utche!l make it possible to start 
or operate the engin~ independently and, in an emergency, the 
vehiele can be propelled by One engine. 

53. POWER UNIT NOMENCLATURE AND TABULATED 
DATA. 

•. General. The power unit of the MIO is in the rear of the 
vehicle with the fan ends of the engines toward the rear, and ftywheel 
ends toward the front of the vehicle. T o avoid any possibil ity of 
confUllion in ordering parts or in instructions for maintenance of 
the engine!ll, it is necessary to finnly e!ltablish the following designa­
tions and terms ( fig. 33). 

h. Leet Engine and Righi Engine. All references to left and 
right refer to these positions when sitting in t he drivers Sl!8t facing 
forward (fig: 33) , Therefore, t he left engine (designated by 'letters 
LC on engine serial number plate) is on the left side of the vehicle. 
The right engine (designated by letters LA on engine serial number 
plate) is on the right side of the vehicle. To avoid confusion when 
ordering parts fo r the engines the d esignations LC or LA as given 
on serial number plates will be used and the terms left engine and 
right engine will be avoided. T his is very important as all the non­
interchangeable pam as listed in Standard Nomenclature L ists and 
Servitt Partll Catalogs are designated LC or LA. 

c. Fan End and Flywheel End of Engine8. To avoid any con­
fusion in the use of the tenns front and rear in referring to engines 
and the location of engine parts the terms "fan end" and "flywheel 
end" will be used t I clusively, regardle5$ of whether en~ines are in 
or out of vehicles. 

d. Fuel and Oil. To avoid any confusion between fuel oil used 
to operate the engines and engine lubricating oi l, only the tenns 
fuel or D iesel fuel will be use:d to designate the engine fuel. The tenns 
"oil" or "lubricating oil" will refer to the oil used to lubrica te the 
engines and other components. 

e. Dlrecllon oC Rolalion. T abulated below are the direetion~ of 
rotation of various parts of the power unit. 

DIRECTION OF ROTATION 
WHEN VIEWED FROM FAN END -Crankshaft 

Camshaft 
Fon 
Generator 
Blower (drive shaft) 
Fuel Pump 
Starting M otor 

II"", In.Re 

Counterclockwise: 
Clockwise 
Counterclockwise: 
Counterclockwise 
Counterclockwise: 
Clockwise: 
Clockwise 

13. 

left lin ..... 

Counterclockwise: 
Counterclockwise: 
C lockwise: 
Clockwise 
Clockwise 
Counterclockwise 

Clockwise 
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DIRECTION OF ROTATION 
WHEN VIEWED PROM PL YWHEEL END 

Counterclockwise Engine Driven Shaft 
Generator 
Tachometer Drive 

Clockwise 
Clockwise 

Counterclockwise 
Counterclockwise 

C. Serial Num~r Plate • . Plat9 on the power unit and on each 
engine show model number!l and serial number!l used to identify the 
units for the purpose of keeping records and when ordering parts 
or requesting information. 

( I ) PoWER UNIT SERIAL PLATE. This plate is attached in 
hori%ontal position on the flywheel housing inspection plate. When 
the power unit is in the vehicle, a mirror has to be used to read this 
serial number plate. 

(2) ENOINE SERIAL NUMBER PLATES. On the right engine the 
number plate is on the side of the cylinder block at flywheel end. 
directly above the handhole cover, in back of the secondary fuel 
filter. On the left engine the number plate is on the side of the engine 
block at the Ian end, directly above the handhole cover, in back of 
the governor control housing. T he engine serial number is alae 
stamped. into a boss on the cylinder block dire<:tly above the serial 
number plate. 

g. Tabulated Data. 

M ake and typc ...... " ......... , .. General M otors Twin Diesel 
two-cycle in line, direct: injection 

Model and series ................ , .. __ . ' . _ Seri9 71. M odel 6046 
Over-all length (front of fan to rear of lenerator) .. . . .. .. . 
Over-all width (installed, including air cleaners) _ . .. . . 

Over-all h eight (tip of fan blade to bottom of oil pan 
drain plug) . , ... , .... , , .............. , . .......... . 

T otal weight of power plant 

?0Y4 in. 

59Y4 in. 

452'A.2 in. 
4,490 lhs 

W eight of 2 radiator!l and auxiliary water tanks , , . . . . . . . . .. 380 Ibs 
Weight of 30 gal cooling water ________ . .. . . . . .. . . .. . 221 Ibs 

Total weight of power plant and cooling syst em .... .. , . . . 5,050 Ibs 

Rated hol1lCpowcr (2 enllincs combined) ..... .. .. 375 at 2,1 00 rpm 
Maximum full .load engine speed ' .. _ ......... , .. ,.,. _ 2,100 rpm 
Maximum no-load engine speed .... , ............... . , 2,250 rpm 

Total displacement-each engine . . . . . . . . . . . . . . . . . . . . .. 425 cu in. 
Bore and stroke ..... _" , __ , ____ . , .. __ .... , ........ . 4};l x 5 in. 

Compression ratio at 1,000 rpm- 16/ sq in . ................ , .. 500 
Compression ratio (nominal) __ ..... , .. _ ..... _. _ . _ 16 to 1 

Number of cylinders (each engine) . ............. . • ... . ....... 6 
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1-4-2·6-3-5 

Location of No. I cylindtt .... .. ... . . .. ,. Nearest cylinder to fan 
R ecommended Diesel fuel .. ..... _. . U. S. Army Spec. No. 2-1028 

M aximy.m torque at propeller shaft .... , . . .. 800 ft-Ib at 1,500 rpm 

Idling speed .. ....... _ .... .............. ... , . . . 400 to 450 rpm 
D iesel fuel oil, total for vehicle _ . _ _ ___ .. ' .. .. ..... , . .. 148 gal 

Upper tank-each 59~ gal 
Lower reserve tank-each 14~ gal 

E ntine lubrication oi l capacity (complete s~tem 
wit h tank ) ....... , .. , , ... ,., .. , __ _ . . . _. ___ . .. 32qteach 

Engine lubrication oil capacity (t ank) ... , 2~ Qt each 
Engine transfer gear unit capacity .. , 

Second type AC ai r cleaner capacity .... , 

---- . , .. _ . _ ..... . 2~ qt 

Donaldson type air cleaner capacity 

00. COO<I. 

3~ qt each 
2~ qt each 

U. 'P ' _ 70 

"gure 34-Sdtematlc DIagram of fnglne lubrication 

54. ENGINE LUBRICATING SYSTU -I. 

•. Deteription. Each engine has an independent lubricating sys­
t em (fig. 34) . T he engines are the dry sump type and the oil supply. 
instead of being in the crankcase as in the conventional car or truck 
engine. is contained in separate tanks. T he two tanks are mounted 
in the engine compartment, one on each side at the forward end. T wo 
hose connections. a supply and a return, connect each tank to inlet 
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and outlet elbows on the oil pan of the engine to which the tank 
supplies oil. 

(i) The lubricating system for each engine includes an oil pump 
assembly, oil strainer, oil cooler, oil filter, and an oil stofage tank. 
also connections. pa$$llgeways and tubes through which the oi l is 
pressure fed to the points in the engine requiring lubrication. 

(2) Oil drawn from the supply tank is forced through an oil 
strainer and then an oil cooler, which are mounted on the outside 
of the engine. From the cooler, oil is forced into the main oil gallery 
in the engine block, through passageways to the seven main bearings 
and through drilled holes in the crankshaft to the connecting rod 
bearings. The piston pin bushings also are pressure lubricated. Oil 
is sprayed out of upper ends of connecting rods onto under sides of 
piston heads to help cool the pistons. Oil is forced to the bearings 
on each end of the camshaft and balance shaft and to intermediate 
camshaft bearings, rocker Brm bushings, and clevis pin bearings. 
Surplus oil drains down into the camshaft compartment, and is 
directed to lubricate the gear train, the blower drive gears. and the 
governor weight assembly. Surplus oil drains into the oil pan. Ex­
t ernal oil lines deliver oil to blower drive gear bearings and to fan 
drive gears. Oil draining into the oil pan collects in the sumps at 
front and rear and is drawn out by the two scavenger pumps. and 
returned to the supply tank for recirculation. 

55, DRAINING ENGINE LUBRICATING OIL SYSTEM. 
a. General. Since each engine has a separate lubrication system. 

the operations will be repeated when draining both engine lubricating 
systems. 

b , Draining En gine Lubricaling Oil S,,8Ie m . R emove four bolts 
and lock washers attaching each of the two engine lubricating oil pan 
drain hole cover plates" (fig. 140) to the engine compartment floor 
plates. and remove cover plates and gaskets. Remove the two bolts 
attaching the engine lubricating oil tank drain hole cover plate (fig. 
140) to the hull floor and r emove cover plate and guket. Place suit­
able 'containers under drain plug openings. Remove d rain plug from 
oil tank and drain plugs and gaskets (rom each end of engine oil pan. 
After oil is drllined. wipe dra in plugs clean Ilnd install, using new 
gukets u required and tighten plugs. Install drain hole COVel" plates 
using new gaskets as required. and tighten bolts. 

56. FILLING ENGINE LUBRICATING OIL SYSTEM, 
a. Gene r al. Refer to table of capacities (fig. 30) for vjscosity 

of engine lubricating oil to be used. When completely drained, each 
engine lubricating oil system has a capacity of 32 quarts. Repeat 
following operations when filling bqth engine lubricanna; oil systems. 

Or I h, 
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b. Filling Engine Lubricat ing Sy.tem . Remove lock pin and 
raise filler cover marked "Lubricating Oil" (fig. 8) at rear of turr.et 
on top of hull. Unscrew filler neck cap. Pour 32 quarts of engine oil 
seasonal grade into filler pipe. Operat!:' engine for 3 minutes at 400 
to 450 revolutions per minute. Stop engine and check oil level. Gage 
on instrument panel must r cad "FULL." Later production vehicles 
have a dipstick in filler pipe which can ~ uRd to ch eck thl'; accuracy 
of the instrument ,Panel gage. Pull out stick, wipe cksn and insert 
in tube 8S rar as possible. Pull out dipstick which must show that 
oil level is up to " FULL" mark. R einsert dipstick lind screw filler 
cap on tightly. Lower the filler cover and lock in closed position with 
lock pin. 

57. ENGINE LUBRICATING OIL TANKS. 
•. DellCriplion . The two welded steel lubricating oil tanks are 

mounted, one on each side, on the floor at forward end of engine 
compartment. A long filler pipe on each tank extends to its filler 
opening on top of hull . Tanks in late model vehicle!! are equipped 
with a steel measuring tape (dipstick), fitted in a tube inside the 
filler pipe and accessible when filler cap is removed. These measuring 
tapes are used to check the accura cy or to supplement the electrically 
operated oil tank gages. Embossed figure!! on the tape indicate oil 
level in the tank. The tight fitting filler cap is noo-vented. Creation 
of unequal pressure is prevented by using a breather hose on each 
lubricating oil tank. This hose. connects the tank with the flywheel 
housing on its fe!!pective engine. 

b. Lubricating Oil T ank Gage Units. See paragraph 211. 
c. R em oval of Lubrieatin g O il Tank. Remove engine compart­

ment cover plate!! as a unit (par. 167 e) . Raise and lock engine com­
partment splash panel (par. 168 b) . Remove engine compartment 
floor plate under engine next to tank to be removed (par. 170 b) . 
From below the vehicle, remove lubricating oil tank drain plug 
eover and remove the drain plug to drain the tank. After tank has 
drained, install the drain plug. Remove the four bolts. two at each 
end. which attach tank to hull floor (fig. 141). Remove bolts which 
attach lower end of tank straps to huli floor. Detach oil supply and 
return hoses from tank by removing bolts which attach elboW!! to 
tank. Disconnect lead wire from starter switch solenoid. From above 
in engine compartment, remove auxiliary water tank (par. lOS b ). 
Disconnect lead wires from lubricating oil tank gage unit and emer­
gency stop solenoid and tag wires. Remove bolt which attaches clip 
on conduit to sponson eover plate. and pull conduit with discon­
nected wires out of way behind sponson cover plate. Unscrew fittin& 
on vent hose at top of tank and wire hose up out of way. Loosen 
lower hose clamp at tank inlet flange . Loosen filler pipe clamp bolt. 
Take out two bolts which attach filler pipe clamp to sponson cover 
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plate. Lift out clamp and remove filler pipe. Remove bolts from 
upper end of lubricatini oil tank straps and lift out straps. Turn fuel 
tank selector valve off. When removini right tank, disconnect short 
fuel suppll tube from fuel tank selector valve to te<: connection, and 
the two tubes from the te<: connection to the riiht and left primary 
fuel filters. Remove the thr« tubes. When removing left tank. it is 
necdsary to disconnect and remove only the tube from the te<: con­
nection to the left primary fuel filter. R emove air inlet housing from 
blower (par. 89 b ) . Lift tank strailht up, and then tilt toward enline 
to clear fire extinguisher tube and fuel return tube, as tank is removed 
from enline compartment. 

'"' STRAlNER --- '"' "'0'" 
.... '0 :J6412 

f/lure 35-Enl'ne Lubr'ccr"nl 011 S,rcr'ner 

d. In.tallation o( Lubricaling Oil Tank. Install oil tank by 
reversing the removal procedure. See that spacer in baek of tank 
at top and spacer undemeath the tank are correctly positioned. Use 
new laskets on both oil tank to oil pan hose elbows and position 
gaskebi with raised edges aiainst oil pan. Fill tank with lubricatinc 
oil (par. 56 b). 

58. ENGINE LUBRICATING OIL STRAINERS. 

a . Deecrlpdon. The oil strainer mounted on the oil cooler adapter 
on each enline (iiI. 35) strains carbon particles and dirt out of the 
oil drawn from the supply tank before it is pumped through the 
engine oiling s~tem (fig. 34). Oil enters around the oubiide of the 
element. is strained throulh a line mesh SC'feen a nd from the inside 
of the strainer eiemenf.the oil flows into the oil cooler (fig. 36). 
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h. Re moval of Oil Sira ine r . R emove engine compartment floor 
plates Bnd drain lubricating oil tank (par. 55). Remove bolts which 
attach engine oil outlet hose dbow at side of oil pan to provide clear­
ance to lower the oil strainer. Remove oil strainer drain plu&: in oil 
cooler adapter (fig. 36). Unscrew hexagon head retainer at tapered 
end of strainer housing and pull housing out of oil cooler adapter 
and remove strainer element. 

,A P'D :1647' 

"_.r. 36-S.ct'ono' VIew of 011 S'ra'ne r and 011 C_'er Adopt.r 

c. Clean ing Oil Stra ine r . W ash strainer clement clean in Diesel 
fuel. Use bristle brush if neeetSary but with caution to avoid damag­
ing wire mesh. Remove: sludge from oil cooler adapter and inside of 
housing. Wash housing and retainer dean in Diesel fuel. Install drain 
plug in oil cooler adapt er, and tighten. 

d . Insta llation o( Oil S tra iner . Examine condition of large gasket 
in the oil cooler adapter housing. and replace if necessary. Enter the 
tubular end of strainer element in hole in the oil cooler adapter. and 
push element in as far as possible. Install new gasket on reta iner. 
and insert in housing. Position the housing in oil cooler ad apter. a nd 
screw retainer in until gaskets are firmly compressed. P osition new 
outlet elbow gasket on engine oil pan with raised edges against oil 
pan. Attach outlet elbow. and tighten bolts. Fill lubricating oil tank 
(par. 56 b ). Start engine, a nd inspect for oilleaks. 

~ 'fu 
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59. ENGINE LUBRICATING OIL COOLERS. 
B. DelM': r ipt ion. T he oil cooler on rach engine serves a dual pur­

pose. It cools the hot engine oil when air temperature is hiih, and 
heats the cold oil during engine warm-up period Bnd when the air 
temperature is low (fig. 45). The oil is forced throu&h a multiple 
plate cooling unit which is surrounded by the cooling liquid circu­
latin, through the engine. 

b. Rem oval of O il Cooler . Drain coolinC system (par. 103 b). 
Remove oil strainer (par. 58 b). Disconnect water inlet tube from 
cooler by removing two bolts in the lower flange on the cooler housin&;. 
Remove two bolts which hold the flange of the wain' bypass tube 
to the cooler. Loosen water pump inlet seal clamp at top of cooler 

"flUt. 37-Re placlrtfl f " , lne LuiN"ccrf'"fI 011 ''''e r fle me"' 

and slide sral and damp up on elbow. Disconnect water pump dra in 
tube at water pump and cooler housing and carefully remove so as 
not to bend tube. Remove clip which holds water drain valve rod, 
remove cotter pin a nd rod. Unscrew drain valve with nipple and 
remove elbow. On the engine side of the oil cooler adapter. remove 
two bolts, one at top and one at bottom, which are screwed into the 
cooler hawing. Remove six cooler housing bolts. holding the oil 
cooler houling in position while the last two bolts are removed. If 
cooler housing stickll to the adapter, tap lightly with a mallet. With· 
draw cooler housing with cafe so the oil cooler unit will not d rop out, 
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1':. Installalion of Oil CooI~r . R~movt old gaskets. and dean all 
surfaces. Replace water pump inlet ~al, sliding the new seal up 
on water pump elbow and Rush with lower edge. Cement new gasket 
to oil cooler housing, and install the oil cooler assembly in tht hous. 
ing. Cement new gasket to uposed flange: of oil cooler assembly. 
P osition the oil cooler housing on the adapter, and assemble by 
reversing the removal proc«iure. 

60. ENGINE LUBRICATIj\'G OIL FILTERS. 

s. Delll:riptioll. Two lubricating oil filters, one for each engine, 
are mounted at the center of the filter panel (fig. 69). Filter elements 
must be replaced whenever engine oil is changed to help keep the 
oil clean. 

b. Hepilicing Engine Lubricating Oil Filter Element. Unscrew 
retainer nut , remove gasket and cover. Lift out spring and element . 
Place suitable container under filter to catch oil and remove drain 
plug. W ipe inside of filter shell clean with cloth soaked in Diesel fuel. 
Install and tighten drain plug. Install new element, and ~ition the 
spring (fi&. 37). Remove old cover gasket. and install new gasket. 
Position covef and new retainer nut gasket. Screw retainer nut on, 
and tighten it. Start en&ine, and inspect fOf leaks. 

e . Removal ot Engine Lubricaling Oil Filler. Open engine 
compartment doors, faise and lock splash panel. Place suitable con­
ta iner under filter to catch oil, and remove drain plug. Disconnect 

\inlet hose from elbow on side, near top (fig. 37). R emove elbow from 
oil filter shell. Install and tighten drain plug. Remove four bolts and 
washers attaching fi lter to filter panel. Loy filter on engine. Disconnect 
outlet hose from elbow at bottom of shell, and remove elbow from 
fil ter. 

d. InslaUalion ot Engine Lubricating Oil Filter. Screw outlet 
elbow tightly into filter shell at bottom in correct position. Attach 
outlet hene and tiahten. Ho]d filter in position on filter panel. and 
install the fOUf attaching bolts with washers and tighten bolts. I ns~al1 
and tighten inlet elbow in correct position in filter shell on side near 
top. Attach inlet hose and tighten. Start engine and examine for 
leaks. Stop engines. Lower splash guard. and hook in place. Close 
and bolt engine compartment doors. 

61. ENGINE LUBRICATING OIL PRESSURE GAGES AND 
WARNING LIGHTS. 

•• See paragraph 201 for information on engine lubricating oil 
pressure &a&es. Information on low oil pressure wamin& li&hts is 
&iven in paragraph 193 and for low oil prCS$ure switches in paragraph 
206. 
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•. DellCriplion. A pressed steel oil pan with Mep sumps, front 
and rcat, is bolted to the crankcase of each engine (fi,. 38). Supply 
and return connections from the oil supply tanks in the engine com­
ps,rtmcnt arc attached at sides of the oil pans. 

63. ENGINE LUBRICATING OIL PUMP ASSEMBLIES. 
s. DelClriplion. T he oil pump assembly, located in the bottom 

of the engine crankcase, consists of three gear-type oil pumps, all 
driven by the same pump drive shaft. The pressure pump section 
of the assembly draws oil from the lIupply tank and forces it through 
the ent ire en&ine oiling system. The othu two pumps arc scavenginl 
pump!! which pump oil out of the two sumps in the oil pan a nd return 
it to the supply tank. The center pump draws oi l out of the sump 
beneath the oil pump assembly. The end pump scavenges the sump 
at the fiywheel end of the oil pan. 

64-. ENGINE LUBRICATING OIL PRESSlJRE REGULATOR 
VALVE. 

a. De.c:ription. The oil pre$!lure recutator valve is bolted to the 
bottom face of the engine block , inside the oil pan at fiywheel end. 
If pressure in the main oil Itallery exceeds 45 pounds per square 
inch , the r eculator valve opeIU permittin& oil to fiow directly into the 
oil pan. 

65. CRANKCASE VENTILATION. 
a. De&eription. The enltine ventilating system remove!ll water 

and other vapors from the crankcase. timing gear case, and valve 
compartment. The condensation of water vapor helps form sludge. 
In cold weather the sludge freezes and this could block the c.ircu­
la tion of the oil. Other vapors condense and form corrosive acids 
which are harmful to engine parts. A low pressure is maintained in 
the cfllnkcasc by sli&ht leakage: of air from the: ai r box past th e: 
lower piston rings. From the crankcase the air and vapors past 
through the gear train housing into and through the valve com­
partment and are removed at the governor control housing whieh 
is vented by a tube extendina nearly to enaine compartment floor. 

66. ENGlNE LUBRICATlNG OIL LINES. 
a. De&eription. Flexible hoses instead ' of steel tubes are used 

where fiexing is required in performing maintenance operations or 
where rigid tubes would be subject to considerable vibration. Brazed 
steel tubing is used for the more riaid installations (fia. 39). 

b . Re moval and Installation of Oil Lines. When looseninlt or 
tightening the compre!lsion fitting on the ends of the tubes or hoses, 
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hold the nipple, elbow or bushing from tumina. Use ti&ht fitting 
end wr~ches to prevent rounding the comers on the connmions. 
Protm the open fittings and ends of the disconnected lines with 
tope to prevent dirt from entering lubricating system or lines or get­
ting into the threads on the fittings. Avoid bending the 5t«1 lines 
to provide access to other unit!! by femavinl the line where practical. 
Before installation make sure the threads and packina; &land. are 
clean and free of dirt particles. Spring the tubes or bend the hoses 
to start the threads squarely to avoid cross threading. Use sufficient 
pressure when tilhtcninlt connections to prevent leaks, but avoid 
overstressing the threads or connections. 

e. Replacement of 011 Line.. Replace all ' damaged hoses as 
complete prefabricated assemblies. Tape may be used to dfect tem­
porary emer&ency repairs but is short_lived and may soon leak, and 
came loss of oil. When possible, replace steel tubinl with preformed 
tube assemblies. When necessary to make replacement from bulk 
lengths, tim measure the developed length of the tube to be replaced. 
Cut the new tube of sufficient length to allow for bends. Use extreme 
care in bendinl new tubin" to avoid kinkina:. In many ca..etl bend. 
can be made with a lara;er radius than used in forming the orir;inal 
tube. After the tube is fitted, dress both ends off squarely with a 
file. R emove burs on inside and outside of tube. Place the correct 
compression fittinas or packing glands on each end of the tube. 
The ends of the tube are now ready to be double lap flared if this 
type of connection was 'Originally used. The fuel line flarini tool 
(41-T ·3140) is used to dUplicate the orir;inal double lap flare. Follow 
specific instructions in the .lid of the tool box. 

67. FUEL INJECTION SYSTEM. 
a. Dncription. Diesel fuel is supplied to the cylinders by a 

direct injection system with an injector mounted between the two 
exhaust valves in each cylinder (fig. 40). The injectors are operated 
by rocker arms similar to the exhau.t valve rocker anns and actuated 
by push rods operated by the same camshaft . For tl\e method of 
supplying fuel to the injectors refer to paragraph 87 b . The amount 
of fuel supplied to the cylinders is controlled by linkinl all six 
injector racks to levers on a single control tube (fig. 43). The control 
tube on each enaine is connected, through. governor. to the throttle 
linkage and the speed of the enline, is controlled by the single 
throttle or by the accelerator. 

68. FUEL INJECTORS. 
• . Deeeription (fig. 4 1). The fuel injectors force accurately 

measured quantities of Diesel {uti into the cylindtrs under tremen­
dous prtlSSure at precisely the right time for the cylinders to fire. 
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The fuel is injected through small holt!!l in the injector tip in finely 
atomized spray for instant combustion. The injector plunger has a 
helical groove near the lower end and a gear near the upper end 
which mesht!!l with the teeth in the inject or rack. Moving the rack 

FOLLOWER 
PLUNGER SPRING 

INJECTOR 

SEAT 

SPRAY 

FOllOWER 

_-- SHIPPING CAP 

.-_-- FILTER CAP 

_---GASKET 

RACK 

lot. PO ,...71 

fIgure .. J -fuel ',,'edor 

in or out changes the position of the helical groove in relation to 
the fuel ports in the injector plunger bushing and thus accurately 
controls the amount of fuel injected at each stroke. The maximum 
amount of fuel is injected when the control lever end of the rack is 
pushed into the injector body as far as possible. When the rack is 

149 Or, lin. 
UNIVERSITV OF IllI~S 
AT URBANHHAMPAlGN 



TM 9-752 

•• 
3_INCH GUN MOTOR CARRIAGI M 1 0 

pulled all the way out no fuel is in jected. The old type injector, with 
spherical check valve. identified by the letter M stamped in the body 
is being reworked, when overhauled, or replaced by the later type 
injector, with flat type check valve, identified by a small green 
enameltd label with " Figure 80" pressed into the body of the injector. 
If the injector has a spray tip marktd "7-006-155-0" it has the flat 
type check valve. 

h. Tcating Fucl Injectorli. W ith engines stopped, place throttle 
in "IDLING" position and tum the fuel tank selector valve to LH or 
RH. Lock out both clutches. Remove rocker Qrm cover (par. 82 b ). 
Start the test on the cylinders which have both exhQust VQ\ves closed. 
W it h Q heavy screwdriver press down on the injector follower until 
the injector "pops." If the injector has Q shQrp, firm "pop," and pro­
duces a slight chirping noise it is probably in good condition. The 
later type injectors with the small green label will "pop" with much 
less effort and without the chirping sound. Crank the engine as re­
quired to close the exhaust valves in the other cylinders and complete 
the test. R eplace any injectors that are unusually weak or fail to 
"pop." A small accumulation of carbon on the tip is normal, and 
does not denote a faulty injector. As a further check , which should be 
made on all cylinders, start and run the engine at idling speed. Hold 
down on the injector follower with a screwdriver to shut off the in­
jector. If there is .no change in the operation of the engine it is a 
further indication that the injector is not firing. Also completely 
loosen both adjusting nuts so the injector rack can be moved freely 
in and out. Hold the rack all the way in. This cylinder should then 
fire with a sharp loud fuel knock. If the injector in the cylinder being 
tested was found to be normal by the "popping" test and fails to fire 
with the injector rack all the way in, it indicates that the trouble is 
probably due to loss of compreS!lion CQ used by (Qulty VQlves, piston. 
rings or improper vQ!ve Qdjustment. R eplace any defective injectors 
(par. 68 f). Correct the injector rack setting ( par. 71 b ) and if this 
is not the cause of the trouble refer to Trouble Shooting, P ower Unit 
(par. 44 b ). After injectors have been tested install the rocker arm 
cover (par. 82 e) . 

e. Timing Fuel Injector. R emove rocker arm cover (par. 82 b ). 
Make sure throttle is in "NO FUEL" position. Crank engine with 
starter until exhaust valves in cylinder whose injector is being timtd 
are fully open. Place injector timing gage (41-0 -198-50) in t iming 
gage hole in the top of the injector body, with shoulder on gage stem 
seated on injector body, and with one of the two milled flats on gage 
facing the injector follower guide (fig. 42). Use wrench to hold push 
rod from turning and loosen lock nut with push rod lock nut wrench 
(4l-W -1986-200). Screw the push rod to adjust it $0 that when 
shoulder on gage stem is seated on injector body the bottom face of 
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head on timing gage. when rotated. will just pass over the surface 
of the inj«tor follower guide with no perceptible clearance (fig. 42). 
Tighten lock nut on push rod. and again check the ~ttin& with the 
timing gage. Repeat the above operations to time each injector. Install 
rocker arm cover (par. 82 c). 

INJECTOII 
CONTROL 

IN JECTOR 
CONTROL 

ftOCKER SHAfT 
YACKEl BOLT 

"gure 43-Removlng fue l In/ector 

d. Removal o( Fuel Injector, Tum tank ~lector valve to "OFF" , 
R emove rocker ann cover (par. 82 b) . Disconnect both fuel lines 
from injector. Loosen fittings on fu el connectors and move fuel lines 
outward to clear the rocker arm shaft. CAUTION; Cover the fuel 
feed openin~s on the injector with shippinA cal» if available, or with 
tape. to prevent dirt enrerin~ injector . Loosen both rocker arm shaft 
bracket bolts evenly until they are free of cylinder head. Tip rocker 
arms and shaft over toward outside of engine. Remove nut, washer 
and inj«tor clamp from hold-down stud. W ith injector remover 
(4 1-R-2381-600) pry injector up evenly while guiding rack over end 
of rack control lever (fig. 44). Remove injector and cover hole in 
cylinder head. 
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e. Jnspe<:tion or Fuel Injector. Should a visual inspection reveal 

a burned injector tip. clogged hol6. t'Xc6sive wear or any other 
delect. replace the injector. If one or more injector tips have been 
burned due to a runaway engine. all the other tips will have enlarged 
holes or be weakened and the injectors should be replaced. All the 
injectors in any single engine should be of the same type unless in 
an emergency it is necessary to temporarily mix the two types which 
will cause a noticeable difference in power and performance at higher 
speeds and make it difficult to tune the engine. The injector rack 
must move freely in and out without excessive play. Blow-by or leaks 
around the injector body must be referred to higher authority as it 
may be neceuary to replace the cylinder head as.scmbly. 

f/gur ..... -Positioning Iniector Rack 

INNER~!"NG 

INJECTOR 

CONTROL 

"''E' 

r. (n'tallation of Fuel Injcetor. Make certain the body nut of 
the injector to be installed and the copper injector hole tube are 
perfectly clean. Remove covering from injector hole. Insert injector 
in tube and position body so dowel pin in bottom of injector body 
enters hole in top of cylinder head and lightly tap injector into place 
while guiding injector rack over end of control lever. Install injector 
clamp. special washer and nut on hold·down stud and tighten nut. 
using not more than 25 foot-pounds pull on torque wrench. CAU­
TION : TiAhteninA the injector hold·down clamp more than the 
recomnu;nded amount can cause faulty injector operation. Position 
rocker arm as.scmbly. and tighten bracket bolts evenly so as not to 
spring the push rods. R emove caps or covering from injector fuel 
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line fittings. Connect both fuel pipes to injector and t ighten fittings 
a t in jector and fuel connectors. CAUTION : :All fuel connections 
must be tight to prevent dtunaAe to engine resultinilfrom Diesel fuel 
leakinil into the crankcase and di/utin, the /ubricatinil oil. PO!Iition 
injector rack control lever (par. 68 g) . T ime the inject or that was 
installed (par. 68 c). Start engine and w,arm up to 100° F !1nd while 
engine is running inspect all fuel conn~ions for leaks. Adjust exhaust 
v81vC!l on cylinder in which injector was installed (par. 83). Install 
r ocker arm cover (par. 82 e) . 

g . Positioning Injec:lor Rack. The following procedure coven 
the positioning of a single injector r8ck control lever when only one , 
injector has been removed and inst8lled in the engine. When more 
than one injector has been removed and il}st 8l1ed. follow the pro-

~ cedure given in paragraph 71 h . R emove rocker arm cover (par. 82 b) . 
Disconnect throttle lever link .from governor control lever. Push 
against and hold the governor control lever to posit ion the injector 
racks all the way in which is the " FULL FUEL" posit ion. Slightly 
loosen both adjusting screws on top of injector rack control lever 
which operates the injector that was replaced. Screw down the inner 
ad justini screw, the one nearest rocker arm_, until the injector rack 
moves in and strikes bottom and the other racks just start to move 
out (fig. 44). Next. tighten the outer 8djusting screw on injector con­
trol tube- lever, then lock the inner screw. After positioning the rack 
control lever, check to see th8t no other rack hu moved out. This 
can be done by prying inward on each of the other in jector racks 
with the tip of 8 screwdriver using the control tube as a fulcrum. If 
8ny of the injector racks can be moved. in, the end of .the lever beini 
positioned was set t oo far tow8rd the injector and must be readjusted 
by backing off on the inner adjusting screw and t iihtening the outer 
adjusting screw. Shoulders on all injector racks must extend approxi­
mately Va-inch away from injector bodies when governor control lever 
is held in the " NO FUEL" position a nd injector control tube lever is 
pushed down beyond its " NO FUEL" position (fig. 44). Connect 
throttle lever link to governor control lever. 

69. INJECTOR CONTROL TUBES. 
a. Deeeription. The injector control tube is mounted on ball 

bearings in two control tube- brackets, one at each end (fig. 45) . The 
six rack control levers on each control tube which are linked to the 
injector racks are individually adjustable so that the rack settini for 
each injector can be- adjusted independently ot the others. A coil 
spring placed over the lever end of the control tube maintains a 
twisting for~ on the tube to hold the injector racks in "NO FUEL" 
position, unless the throttle is positioned otherwise. The injector 
control tube is operated by the control tube lever, at fan end of tube, 
whieh is linked to the governor control lever. 
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h, Removal or Injector Conlrol Tube. Remove rocker arm cover 

(par. 82 b). Pull out cotter pin, and remove d evis pin and disconnect 
injector control tube link at injector control tube lever. R emove two 
bolts which attach each control tube bracket to cylinder hud and 
lift out control tube and bracket assembly (fig. 45). 

e. Di,a8~mbly of Injector Conlrol Tube. If the control tube 
is to be repJscfii, the injector rack control levers must be ta ken off 
the tube rema nd a nd installed on the new tube. Slide bracket off 

fI.ur. 4.5-It.mo ... lrtg '''/edor COlltrol Tube 

end of tube opposite control lever end. Unscrew the adjusting screws 
on top of each injector rack lever sufficienti¥ to permit levers to slide 
but do not remove screws. Slide the levers, rrtum spring and tube 
bracket off the tube. Remove beariRr; from tllch control tube bracket 
by tapping on bearing outer race. 

d. In.peetion o( Injector Control Tube Pa ..... Clean and care­
fully in.pect bearin£l and t~t for exceslllive play. Replace roUih or 
worn bearinls. 

f: . A.tenably o( Injector Control Tube. Install bearinl in each 
control tube bracket by tepping 01} outer race. Slide bracket with 
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bearini over tube and liIiainst control tube lever with foot on bracket 
facing control tube lever. Position sprinK over tube and against 
bracket with loni end of spring away from bracket . Slide levers on 
tube, one at iii time, so that ends of levers will extend toward the 
injecton when assembly is installed on the cylinder head. Center the 
Itven over the adjusting screw notches in shaft and may!!' back and 
forth while turning down adj\Uting screws to make sure that screws 
enter the notches in tube. Do not tighten adjusting screws. Instali 
other control tube bracket with. foot extending toward fiywh«1 end 
of engine. 

C. Imnall_don of Inj~lor Control Tube. Work each injector 
rack in and out to make sure it works freely. Lower control tube and 
bracket IIssembly into position. Bea;innin& at one end of control tube 
move each injector raek as required to engage each rack control lever 
in notch in rack. Install bolts with lock washers in control tube bracket 
bolts. Operate control tube by hand while tightening bracket bolts to 
make sure that there is no binding of cofltrol tube in the bearings 
after bracket bolts are tight. Pull on end of control tube return spring. 
and hook it over the adjacent rack control lever . Connect injector 
control tube link to injector control tube lever with clevis pin. Insert 
and spread cotter pin. After the control tube has been installed. it 
may be necessary to loosen the control lever adjusting screws slightly 
to pel mit shifting the levers on the tube. Each lever must be per_ 
fectly a lined with its injector rack so as not to bind the rack. Adjust 
the fuel injector rack control levers (par. 71 e). Install rocker arm 
cover (par. 82 e). 

-70. GOVERNORS. 

•• Deecription. Each engine is equipped with a spring and weight 
type mechanical lI:0vemor (fill:. 32). T he governor controls the idlin& 
speed of the engine up to approximately 400 revolutions per minute 
and limits the maximum speed. The iovemor shaft is splined to. and 
driven by the blower upper rotor shaft. 

b. Removal of Governor. The governor usually is removed as 
two subassembliel- the governor control housing and the &overnor 
wei&flt housing. If their removal or adjustment is necessary. notify 
higher authority. • 

71. INJECTOR RACK ADJUSTIHENTS. 

a. Importanee of Accurate Adjustments. The &overnor and 
injector racks must be accurately adjustf'd to obtain correct en&inf' 
performance and maximum power output. Each fud injf'Ctor rack 
control lever must be accurately adjusted to position all injf'Ctor racks 
uniformly so that equal power will be developed in each cylinder. and 
the positionini of the racks will be correct in relationship to the gov-
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emot . All adjustments must be made in the order Kiven in the follow_ 
ina; procedure. 

h. Adjustment of Fuellnjeetor Rack Control Levers. 

(I) ADJUST RACK CONTROL LEVER FOR INJECTOR IN No. 1 
CYLINDER. Back off several turns on both adjustinK screws on top of 
each injector rack controllevoer. CAUTION: Examine the end 01 each 
rack control lever to see that face 01 boss does not touch the side 01 
rack and bind the rack. Tap the levoer slightly to move it on control 
tube to provide lufficient operating clearance. Ad just rack control 
levoer for injector in No. I cylindoer. the one closest to the governor. 
Il$ follows : Push against and hold the iovernor control lever to posi­
tion the injector racks all the way in which is the "FULL FUEL" 
position. Screw down the innoer adjusting screw, the one neare!lt the 
injector, on rack control lever' and watch the idle adjusting screw 
which will move outward slightly when a definite increase is felt in 
the effort required to tum the control lever adjusting screw. Back off 
% tum on the inner adjusting screw. Turn down the outer adjustini 
screw to lock, then lock the inner screw. 

(2) CHECK ADJUSTMENT OF RACK CONTROL LEVER FOR INJECTOR 
IN No. 1 CYLINDER. To check the rack control lever adjustment see 
that the iovernor control lever moves smoothly from idle to "FULL 
FUEL" position which is where the cam lever pin is at Clltreme end 
of slot farthC!lt from control cam pivot. If suddenly increased effort 
is required to move the governor control leyer as it neaTS the end of 
its travel, the rack control lever operating the injector in No. I cyl­
inder is positioned too far toward the injector. Correct the rack con­
trol lever position. if necnsary, by backing off slightly on inner 
adjusting screw and tightcnini the .outoer adjustinK screw to lock. 
Recheck by again moving governor control lever from idle to "FULL 
FUEL" position. N ext hold the governor control lever in "FULL 
FUEL" position with one hand and push down finnly on the injector 
control tube lever with the other hand. The rack on injector in NO.1 
cylindoer must move sliQ:.htly outward (I..\i ~ to ! ~~ inch) before an in­
crease in force is required and before the idle adjusting screw on the 
a;overnor housing begins to move outward. If the rack moves out more 
than %2 inch. back off slightly on the rack control lever outer adjust­
ing screw and tighten the inner screw to lock. 

-
(3) ADJUST RACK CONTROL LEVERS FOR INJECTORS IN OTHER 

CYLINDERS. Pull injector control tube levoer up to hold rack for 
injector in No. 1 cylinder all the way in "FULL FUEL" position and 
adjust rack control lever for injector in No. 2 cylindoer by slowly 
tumina; the inner adjustini screw only until the injector rack moves 
in and is felt to "strike bottom" but does not cause perceptible out­
ward movement of rack in injector in No. I cyJindoer. This mctltod is 
used to insure uniform setting of all racks. Then tia;hten outer screw, 
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and lock innl"f screw. Using the same procedure, adjust each of the 
remaining four rack control levers in turn a lways watching that rack 
in injector for No. I cylinder does not move outward when each, rack 
control lfOver is ~ing adjusted. 

(4) CHECK "NO FUEL" PosITION OF INJECTOR RACKS. H old the 
governor control lever in " NO FUEL" position. Watch the position of 
the injector racb and push down on the injector control tube "lever. 
The racks must move outward %8 of an inch and in this position the 
distllnce from the shoulder on the rack to the injector body must be 
approximately Va inch. Attach throttle control link to governor con­
trol lever, and hook retracting spring in position. 

(5) ADJUST ENOINE IDLING SPEED. J..oosto,n lock nut and back out 
.the buffer screw on outer side. of governor housing (fig. 46) until it 
projects %-inch from lovemor housing, Start en,ine and run at 800 
to 1,000 revolutions per minute to warm to ope1'ating temperature. Set 
throttle in " IDLING" position, See that pin on gov~or cam lever 
is in idling notch in slot in control cam on governor housing, If en,ine 
runs unevenly or "rolls" when thoroughly warm, gradually turn 
buffer screw in until engine runs smoothly, or nearly so. Then turn 
the idle adjusting screw as r equired to obt ain an average idlina: speed 
of 400 to 450 revolutions per minute and tighten lock nut. Reset 
buffer screw, if necessary, to bring the idle roll to a minimum. Do 
not turn buffer screw to increase idling speed more than 20 revolu­
tions per minute Or it may not be possible to stop the engine with 
the throttle. Tighten buffer screw lock nut (fig. 44). 

(6) INST ALL ROCKER ARM COVER. Follow procedure in paragraph 
82 e and install rocker arm cover. 

72. THROTILE Arm ACCELERATOR LINKAGE 
ADJUSTl\fENT. 

a. Dflcription of Throttle and A~elerator Linkage Adjult­
ment. The Diesel engines are stopped by moving the throttle into 
"NO FUEL" position. Therefore maximum travel is provided to 
move the governor control 'lever into "NO FUEL" position. A com­
plete adjustment of the throttle and accelerator linkage mUlit be made 
whenever it has been disassembled to make other repairs or when 
linkage parts are replaced, or when noticeable slack has d eveloped 
in the linkage (fig. 47). In such cases only a major linkage adjust­
ment will insure that aU the rods and cables are adjusted to proper 
length to correctly position all leven when the throttle lever is in 
" NO FUEL" position. It is important that the adjustments be made 
in the order given. 

b. Before Adjultment Procedure. Raise driver', and assistant 
driver', seats to uppermost position. or if additional working space 
is desired, remove driver's seat (par. 173 b) . Remove coven from 
front and rear ends of propeller shaft housing (par. 123). R emove 
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driver'. Icat floor plate (par. 174 b). Unbolt thrott1e junction lever 
bracket from hull floor. Remove: cotter and clevis pins from throttle 
cable yoke, accelerator rod clevis and throttle idler shaft connecting 
rod clevis at junction lever. Temporarily bolt throttle junction lever 
bracket back into position on hull fioor, tightening one: bolt on each 
side:. This will permit throttle cables and junction lever to be cor­
rectly positioned. 

c. Adjust Throttle Lever Cable at ThroliJe Bracket. 
(I) The: foUowin&: procedure: applies to vehicles equipped with 

single: throttle controls and to vehicles with dual throttle: controls 
that have: been converted to single throttle operation. On dual control 
linkage: th e: same adjustments must be made: on all dual parts in ' the: 
linkage system. 

(2) Pull throttle: lever up into "NO FUEL" position and lock. 
R emove: throttle: lever housing from bracket on front slope (fia:. 17). 
Adjust" throttle lever cable clevis iIO that threaded end of cable ex­
t ends 3 full threads ilUide the clevis. Tia:hten lock nut. AdjUllt posi­
tion 01 throttle lever cable conduit in cable maunlina: bracket to 
provide at lesst y...inch clearance on sina:le throttle control, and 
~-inch clearance on converted dual control, between end of cable 
conduit sleeve and cable clevis lock nut. 

(3) Release throttle lock and operate throttle to make sure thaf 
low oil pressure indicator light switch operalina: arm roller is alined 
with end of throttle lever. See that electrical connections at switch 
are tight. Adjust position of arm, if necessary, iIO that the red low 
oil pressure indicator lia:hts will lia:ht when throttle is moved into 
" IDLING" position. Battery master switch must be on. Return 
throttle to "NO FUEL" position and lock. Insta ll throttle lever hous­
ing on front slope bracket. 

d. Conneet Tbrollie Lever C.ble to Junetion Lever. At junction 
lever end of cable adjust position of throttle lever cable clevis IK) 

threaded end of cable projects 3 full threads inside the clevis. Tiiflten 
lock nut. Connect clevis to throttle junction lever in lower slot (filt:. 
55). On converted dual type, adjUllt position of throttle lever cable 
conduit in mounting bracke t on hull floor. Cable clevis pin in junction 
lever must contact rear end of slot in lever when slot is set Y4-inch 
in from rear <:die of junction lever bracket. On sinile throttle type 
adjUllt lock nuts which hold cable conduit in m ountini bracket so 
cable clevis pin contacts rear end of slot in junction lever when slot 
projects ~ inch beyond rear edge of junction bracket. 

e. POIiticn Governor Control Lever. Open engine compartment 
doors, raise and lock eniine splash panel. Disconnect governor con­
trol lever adjUlltable link from left engine a:ovemor control lever. Set 
ria:ht ma:ine governor control lever in idling notch in a:ovemor control 
cam. Check position of governor control lever. The cmterline of Iev.er 
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must be parallel with front edge of the governor housinll:. If neces­
sary to correctly position governor control lever on shaft, remove 
&ovemor control lever link, disconnect rctTaet;ng spring. and loosen 
lever clamp bolt (fig. 47) . Then position lever correctly. tighten bolt. 
and attach spring. Move lovemor control lever into " NO FUEL" 
position and attach governor control lever link. On ldt engine move 
governor control lever into "NO FUEL" po!lition. Check position of 
lever and adjust if n~ry by following previous procedure for levf'f 
on ri&llt engine. Ad'just link so hole in end of link lines up witli hole: 
in governor control lever Bnd tighten lock nuts only handtight Bnd 
itl9tall clevis pin and new cotter pin and spread. Lock nuts will be 
ti,btcncd alter en&ine speeds have been synchroniud (par. 73). 

t. Adjust Throttle Idler Shah Arm Position •. 

(1) In the driver's compartment, disconn~ the tbrattll:' idll:'r 
Il:'vu rod from arm on throttll:' idlu shaft (fig. 41). T t:'St throttll:' idlt:'!' 
shaft to makl:' , urI:' it don not bind on clutch idll:'r shaft. Frl:'l:' up 
shaft if nt:'et:'S$8ry and lubricatl:'. Adjust kngth of singll:' throttl l:' idlt:'!' 
shaft connt:'Cting rod to 1~6 inchn-center to center of c1l:'vis pin 
holt:'S. 

(2) On convmt:"d dual typt:' control, tm both inner and outl't' 
throttll:' idlt:'r shafts. Frt:'e up shafts if n~ry. and lubricatl:' thor­
oughly. Adjust length of throttll:' idler shaft connecting rods to ml:'as_ 
urI:' I:'xactly W. inchn from cl:'ntl:'r to centl:'r of cll:'vis p in holt:'S. 

(3) Connm throttl l:' idler shaft connl:'cting rod to lower hall:' in 
throttll:' junction ll:'vt:'r (fig. 41). Bt:' surl:' r l:'ar I:'nd of rod is connected 
to thl:' top holl:' in thl:' throttll:' idlt:'r shaft arm. 

(4) Gently push the throttle idlt:'(' conn«ting rod toward front of 
vdticl l:' to takl:' up any slack in thl:' throttll:' Iinkagl:'. Thl:'n move 
throttll:' idlt:'r It:'Vtt rod (long rod) back to takl:' up any slack in the 
govt:'fTIor control linkagl:'. Adjust throttll:' id ll:'r It:'Ver rod cll:'vis so 
pin will slip fruly into bottom hol l:' in outt:'(' throttk idl l:'r shaft arm 
(fig. 55). Tighten all lock nuts, inSt:'rt all n l:'W cotter pins and sprl:'od. 

g. Adjutt Accelerator Pedal and Linkage. Adjust accelerator 
pt:'daJ stop SCf't:'W so therl:' is ~ inch clearance bt:'tween bottom of 
a ccl:'lerator pt:'dal stop screw pad and drivt:'("s sub-floor plate, Tiihten 
stop screw lock nut. Adjust accelttator connt:'Cting rod so clt:'Vis pin 
has at least Yl6-inch a nd not morl:' than }i-inch cll:'arance at front 
end of uppt:'t slo t in throttle junction kver (fig. 47). T ighten clevis 
lock nut. On convl:'rtl:'d dual tYPt:' throttle controls this adjustment 
mUllt bt:' mad l:' on both accelerator connecting rods. R t:'lllovl:' junction 
Il:'vet brackl:'t , and install new cotter pins in all clevis pins. Install 
throttle junction lever bracket on hull floor and tighten IIt:'curt:'iy. 
Enginl:' sp«ds must now bt:' synchronizt:'d 8ccording to procedurl:' in 
paragraph 73. 
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h. Alter Adju.tment Procedure. All poinu of friction in the 
throttle and accelerator linkage should be lubricated with engine oil. 
To complete assembly and instillation, rn'CTSC the procedure liven 
in subparalt.ph b above. 

73. SYNCHRONIZING ENGINE SPEEDS. 

a. Import.nee of Synchronized Engine Speed •. Both cOlines 
must operatC' at the same s~ and respond equally to throttle move· 
mmt when the c:lutches arc disenlaled in order to develop full power 
under load as a unit with the clutches eniSled. If the speeds of the 
mlPne!l when clutches arc disenl.,ed differ m ore than tOO revolutions 
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per minute from 1,500 to 1,800 revolutions per minute. encinc speeds 
mUlt be synchronized accordinl to the followin, procedure. 

b. Tell A«uraey o( Taehomctert. With the engines operating 
and wanned up to 100° F and the clutches engaged, the tachometef' 
reading. must not differ more than 100 revolutions per minute from 
I,SOO to 1,800 revolutionl per minute (fig. 10) . If a greater difference 
exists one of the tachometers is out of calibration and should be reo 
placed or the variation noted and readings taken during tests or 
adjustments compensated accordingly. 

e, Adjultmeot o( Governor Control Lever Link. Open engine 
compartment door (par. 161 a), and raise and lock engine oompart· 
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ment splash panel (par. 168 b ). With enlin~ warmed up to lOO"F 
and dutch" locked out, set and lock the hand throttles to operate 
enaines at 1.500 revolutions per minute. Loosen lock nub at both 
ends of adjustable lovemor control link on the ldt engine (fi". 47). 
Slowly turn the turnbuckle to increase or decrease speed of left enline 
as required to balance it within 100 revolutions per minute of the 
speed of the ri"ht en&ine. Tiihten the lock nuts and recheck tachom· 
eter reading • . Lower splash panel, and hook into place (par. 168 c). 
Close and bolt engine compartment doon (par. 167 h). 

74. EXHAUST SYSTEM. 

a. Deacription. Each en"ine has its individual exhau st system 
consisting of an exhaust manifold bolted to the cylinder head. an 
exhaust pipe connecting the manifold elbow to the muffler support 
bracket and a muffler for each engine. 

75. REPLACEl\tENT OF EXHAUST MANIFOLD GASKETS. 

a. GeRf~ral. The exhaust manifold laskets can be replaced with. 
out completely removing the exhaust manifold as explained in the 
following procedure. 

b. Removal of Exhault Manifold Gailkeill. Open engine com· 
partlnent doors (par. 167 a ). R aise and lock engine compartment 
splash panel (par. 168 b ). R emove engine compartment floor plates 
(par. 170 b). Drain cooling systems of both engines (par. 103 h) . 
Disconnect water bypass tube on each engine by unscrewing the 
union nuts on water bypass tube upper elbow. Remove attaching 
bolts from both upper elbows. and remove elbows and gaskets. R e· 
move bolts on each engine attaching lower elbow to oil cooler 
housing. and remove laskets. Loosen clips attachinl each bypass 
tube to fan end of cylinder block. Push upper ends of both tubes 
down between the engines until they rest on the air heater covers. 
Unscrew four bolts which attach e:zhaU3t ('}bow to manifold on 
which the laskcts are to be ~eplaced. From below. loosen nut on 
fint stud at fan end of manifold with ratchet handle. 10·jnch exten· 
.ion and ~·inch socket and back off nut flush with end of stud . 
From above. use ratchet handle with Ys·inch socket to loosen six 
remaining manifold .tud nuts and back off nuts until flush with 
ends of studs. Separate manifold from cylinder head. Use screw· 
driver to remove the exhaust manifold laskets. 

c. Inllallation of Exhaullt Manifold Gaskets. Thoroughly clean 
all faces on exhaust manifold and cylinder head exhaust parts. Slot 
the stud holes in the new exhaust manifold gaskets at the bottom 
of the stud hol~ so laskets can be dropped down over the studs 
(fil. 49). Cardully position all thl'« laskets on the studs. Push 
manifold into place alainst cylinder head. and tilhten stud nuts 
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evenly to compress gaskets uniformly. Reverse procedure In para­
graph 75 b to reassemble remaining parts. Insta ll new exhaust 
manifold elbow gasket, and tighten elbow bolts evenly. Fill engine 
cooling systems (par. 103 d ). Install engine compartment floor plates 
(par. 170 e). 

"flU,.. 49-SlIdln. Exhaust Man"o/d Gaske t Down on Studs 

76, EXHAUST MANIFOLDS, 

a. Description , T he exhaust manifolds are 
bolt holes to facilitate their removal. 

made with slotted 
• 

b. Rem ov.al of Exha u st l\Ianifuld, Perform operations outlined 
in paragraph 75 b. Lift exhaust manifold off (fig. 50). R emove 
washers and nuts from all studs except No. 3 and No. 5 (counting 
from either end), R emove gaskets. 
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e. Ine la lla lion of Exha ulit Ma nifold. Thoroughly clean gasket 
surfaces on cylinder head parts and the exhaust manifold . Install 
new manifold gaskets on studs. Do not slot bolt holes in the gaskets . 

. InstaH manifold washers and nuts which were removed, and scr~ 
nuts on until fl ush with ends of studs. Position all washff1l against 
nuts. Carefully position manifold over studs making sure gaskets 
a re no t damaged. Tighten nuts evenly to compress laskets uniformly. 
Carefully slide new gasket into position between elbow and end of 
C'lth!lust manifold. Install four bolts with lock washers , and tighten 
bolu evenly. Complete the installation by reversing procedure in 
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paragraph 75 b to reassemble remaining parts. Make sure all nuts , 
bolts, and unions are tight. Fill engine cooling systems (par. 103 d). 
Install engine compartment floor plates. . 

77. EXHAUST PIPES, 

a, Description, The two vertical I'xhaust pipes carry thl' exhaust 
gases from the manifo]ds. -through openings in the muffler support. 
brackrt, to the mufflers (fig. 48). The upper ends of the pipes fit 
into the'; e';xhaust elbows. The lower ends fit into OpeninlS in the 
muffler support btacke';t. Because of the dose fit of the pipes, no 
packing is required in ei ther the exhaust elbows or muffler support 
bracket . 

h . Rem oval of Exhaust Pipe. Remove radiator (par. ]04 b ). 
R l'movl' fan shroud (par. 104 b). R emove'; the one long and three 
short bolts which attach elbow to end of exhaust manifold . Remove 
elbow lIasket . Work elbow up and off end of exhaust p ipe. N ext 
remove exhaust pipe by working it toward engine and out of muffler 
support bracket . 

." In8lal18lio .. of E"haU51 Pi"e. Clean gasket surfaces on elbow 
a nd e';nd of exhaust manifold . Install lower end of exhaust pipe in 
muffll'r support brackrt. Work elbow down into position over end 
of exhaust pipe. Spring elbow slightly away from manifold and 
carefully insert new gasket . Install the four attaching bolts with 
lock washers and tighten bolts to comprl'Si!l gasket uniformly. Install 
fan shroud (par. 107 1'). Install radiator (par. 104 1') . Make SUfI' 
a ll connections are'; tight, and engine cooling syst em is filled . 

78, MUFFLERS. 

a. Description. Two mufflers, one'; for each engine. are used to 
silence the exhaust noise. The two mufflers are bolted to a dual 
muffl er support brackrt (fig. 48). 

b. Removal of Muffler Or Muffler Support. R emove radiators 
(par. 104 b ). R emove the muffler guard and defl ector plate as a 
unit by first removing the'; two long bracke';ts which attach th e'; 
deflector plate to the hul l. Next remove the fOUf short brackets 
supporting the muffler guard and rl'move the bolts holding the 
muffler guard to the hull , Lift off the mufflef guard and defl ector 
plate. Either muffler can be di!l8!1!1l'mbled from the muffler support 
by removing the fou r nuts and lock washl'rs which attach muffler. 
If the muffler support is to be removed, it is not necl'$S8ry to 
remove the exhaust p ipes. R emove the six bolts and safety nuts 
which attach muffler support to lower rear hull plate and work 
muffler support off e';xhaust pipes. 
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c. InRtalla tion o r I\lufller o r l\lufllcr Suppor1. T he mufflers or 
muffler support are installed by reversing the removal procedure. 
W hen installing muffler support, make sure exhaust pipes entcr 
support evenly and are firmly Rated. 

79. REMOVAL OF POWER UNIT. 

• . Gene ral In. truetione. F acilities for removing and installing 
8 power unit should include: Adequate heavy-duty hoisting equip­
ment-an A-frame equipped with two suitable differentia l chain 
falls or a wrecking truck capable of lifting the power unit so as 
t o completely cleaf the vehicle, two hf'BVy cable or chain slings, 
clean containers to hold drained cooling liquid and engine oil, twin 
motor assembly stand (41·S · 4987-77). and clean reeeptacles for 
small subassemblies and attaching parts. The parts which are 
removed should be kept segrf'gated and placed in related positions 
to make it easier t o locate these parts readily for installation. Correct 
assembly is oft~ made easier if bolts with washers or lock washers 
are temporarily screwed into their positions durinr; disassembly or 
temporarily attached to parts removed with the necessary washers. 
lock wa\hers and nuts. Tagging of wires, hoses, tubes and interchange­
able parts frequently aids in correct positioning of parts during 
assembly a nd saves time. CAUTION : All openjn~s lind ends 01 fuel 
lind oil lines m ust be taped to prevent entrance of dirt. A ll parts 
removed ~hould be protected a~ainst dust , s8nd lind weather. 

b. Suggested Distribution or Proeedure . Sequence of the fol: 
lowing removal procedure is; Disassembly in fighting compartm~t. 
Disassembly in engine compartment from above. Disassembly in 
engine compartment from below. This makes it possible to d ivide 
personnel into groups so that disassembly operations can be carried 
on at the same time a t all three locations. 

c. Re moval P .-oeedu re In FiJ!j htl llfil Cun'partn.enl. 

(1) T um tank selector valve to "OFF". 

(2) DISCONNECT CABLES AND W IRES IN F IGHTINO COMPART­
MENT. R emove battery box cover (par. 186 b). T est oottery voltage 
(par. S a (IS» and if ootteries are not fully charged, remove bat­
teries and recharge. If ootteries are fully ch arged disconnect ground 
cable from rea r battery. S lide baffle plat e up out of battery box. 
R emove both starter cables from bUll oor and put washers and nuts 
back on t erminals,. D isconnect conduits from battery box fittings 
and p ull starter cables ou t of battery box to be later placed on 
engine in out·oi-way position. Raise ldt ,enerator compartment door 
and remove hose damp from conduits. , .. Or~ II«. .. 
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POWER UNIT -
(3) REMOVE LEFT AND RIGHT STEP AND DooR A SSEMBLIES. 

Remove circuit breaker box for 3-inch gun from lett step (par. 
220 b) and lay it back aa;ainst forward fixed fire: extinguisheT cyl_ 
inder. Remove radio filter box, alongside transfer gear case filler 
opening. from its bracket and lay box on vehicle floor (fig. 88). Take 
out bolts which attach left step. lind remove step lind door assembly 
81 one: unit. Take out bolts and remove right step and door assembly. 

A_AUXIUARY WATER TANK 
I_RYWHEEl HOUSING BREATliER HOSf 
C-Alli HEATER PUMP INTAKt' TUBE 
D-AlR HEATER COIL BOX 
I _ PRIMARY RIEL FILTER 
' -LUBRICAT1NG OIL ALTER 

G-SfCONOAAY R.lfl ALTER 

H-AIR Cl.EANERS 
I-FIRE EXTINGUISHER NOULE 
J-FAN SHROUD 
K_RADlATOR 
L_SUPPOIIT PlATE 

M_RADIATOR INLET ruBES 
N-UPPER JUNcnON PLAns 

t ... 1"0 'Inn 
. 

".ur. 52--10,10. Compartment with Co ... , Plat •• a.mo".d 

(4) REMOVE UPPER BULKHEAD ·OPENING COVER. Disconnect t he 
transmission oil cooler hose:s from oil tubes. Rl.':Il1ove bolts which 
attach the upper bulkhead opening cover and remove the cover with 
transmission oil cooler and guard attached. 

(5) DETACH PARTS AT FLYWHEEL END OF ENGINE. Working 
through the bulkhead opening, d isconnl.':Ct two conduits and wires 
from each generator (fig. 51). Remove bolt which attaches en&ine 
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ground strap to right engine mounting bracket. Unscrew hexagon 
coupling nut, and d isconnect tachometer adapter on the tachometer 
casing from tachometer drive on each engine. Sec that short drive 
pin is placed in the tachometer adapter which is attached to the 
casing. Cover end of casing with tape to prevent losing the drive 
key. Disconnect the lubricatinl oil tank vent hose at each engine 
flywhee l howing and pla~ end of hose between filler pipe and hull 
side plate. D isconnect one fuel and two lubricating oil hose con­
nections at the upper junction plate on each enline (fig. 51). Dis­
connect fuel return hose at each end of tee on tube to fuel $Clcctor 
valve. Pull hose out of engine lifting eyes and place on top of engine. 
Disconnect clutch control linkage (par. 11 2 b ). R emove six nuts 
and bolts which attach rear universal joint flan&e yoke to engine 
driven shaft flange to disconnect propeller shaft. Remove four hori­
zontally positioned bolts which attach engine to front mounting 
brackets at ea ch side of enline (fig. 51). 

d. Removal Proeedure in Engine Compartmenl from Above. 
(1) RIlMOn ENGINE COMPARTMitNT COVER PLATES. R emove 

engine compartment doors and cover plates (par . 167 e). Remove 
engine compartment splash panel (par. 168 d ). 

(2) REMOVX AUXILIARY WATIlR TANKS, RADIATORS AND Ex­
HAUST PIPItS. Remove air cleaners (par. 88 b ). R emove auxiliary 
water tanks (par. 105 b ). Remove radiators (par. 104 b ). Remove 
fan shrouds (par. 104 b) . R emove bolts which attach radiator sup­
port bracket to upper rear hull plate (fig. 52). R emove exhaust pipes 
(par. 77 b) . 

(3) REMOVE FILTER PANEL (par. 94 b ). Pla~ free ends of air 
heater high tension wires alongside manifolds. 

(4) DISCONNECT WIRES. T UBBS AND LINES IN ENGINE COMPART­
MIlNT. In terminal boxC!ll in enline compartment d isconnect wires 
leading from lubricating oil wnk gagC!ll, emergency stop solenoids 
and both starter solenoid swit chC!ll. On each side of enline compart­
ment. disconnect the horizontal fire eJ:tinguisher tube from tee on 
upper rel!f noule (fig. 52). R emove the bolts, with lock washers. 
which attach lower rear and upper rear noule to hull and sponson 
cover pla te. Lift out nonlC!ll. brackets and vertical tube as an 
assembly. 

e. Removal Procedure In F,pgine Compartmenl (rom Below. 
(I) REMOVE ENGINE COMPARTMENT FLooR P LATES (par. 170 b ). 

(2) DISCONNECT TuBES AND LINES. Drain both engine lubricatin& 
oil systems (par. 55). Disconnect air heater fuel supply hose and 
oil pressure l age hose at lower junction plates on each engine. Re­
move cotter pin and clevis pin from throttle control rod, and remove 
rod from idler lever at bottom of clutch housing. Disconnect the 
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inlet and outlet hoses from each engine oil pan. and lay hoses on 
floor of engine compartment. alongsidl': oil tanks. 

(3) R EMOVE ENOINI!. R EAR SUPPORT BRACKET BoL.TS. Remove 
four bolts which attach the two engine support brackets to engine 
support welded to hull floor. 

f , Re moving Po we r Unit (ro m Vehide. 

(1) I NSPECT PoWER UNIT TO MAKE SURE I T I s READY FOR 
REMOVAL. Make inspection in fighting compartment and from above 
and below in engine compartment to see that all parts which would 
interfere with removal are disconnected. 

flgllre 53-lIemo,,'n9 Powe r Un" 'rom Vehlcle _(Eftglne 
Uftlng Hooks, 4'-H-2584) 

(2) ATTACH LIfTING H OOKS AND TACKLE. Attach engine lifting 
hooks (41-H -2S84) to front and rear engine lifter bracket~ on each 
engine. Attach lifting tackle to lifting hooks. 

(3) LIFT PoWER UNIT FROM ENOINE COMPARTMENT. Station 
pel"!lonnei in fighting compartment and on top of vehicle to guide 
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power unit as it is beinl hoisted out. See that fan end of power unit 
clean the upper rear hull plate. Hoist fan end of power unit to 
apprOJ:imately 30-dea;ree ande (fil. 53) . Gradually move power unit 
rearward with crowbar as it is beinl lifted so leneraton and transfer 
lear case will clellr the bulkhead. When transfer lear case is cleer 
of bulkhelld. place free ends of startinl cllbJes in space between 
engines so they will be out of the wily. After power unit is hoisted 
clellr of vehicle. move vehicle forward and out of the WilY, or if hoist 
is mobile type move it rearward from vehicle. Remove engine sup­
port breckets and mountinl pads from the two mline supportll 
welded to the hull floor lit front enline compartment, and install 
breckets on each mline flywheel hoUSini. Lower power unit into a 
twin motor assembly stand (41 -S-4937-77), if IIvaBlible or on suit ­
able blocking to prevent damllge to engine oil pans. Secure power 
unit to stand with bolts. Remove hoistinl tackle and lifting hooks. 

@:. A(ter Removal Inepeclion. and OPf!!ratione. If power unit 
is not t o be reinstalled but replaced with another unit, make careful 
inspection to see that all partll not supplied with replacinl unit are 
tllken off the removed power unit. Inspect all such parts to deter­
mine whether they a re s till aerv;~able .... must be replaced. Rea.rd­
less of whether the power unit is to be reinstalled or replaced. inspect 
all hoses. tubes, conduits and wires which were disconnected and 
remllin in the vehicle to determine whether they are defective and 
must be repiliced. Thoroughly clean interior of engine compartment 
a nd hull . With the power unit removed it is easy to inspect hull, 
ena;ine compartment and many units which lite difficult to inspect 
with power unit in place. Cerefully inspect the hull and all fuel and 
oil tanks, tubing, conduits. hull drain valves lind control, clut ch 
controls. rear universel joint. lind other parts to determine necU'li ry 
repain or replacements to be mllde before power unit is installed. 
Paint the interior of enline compartment. 

80. INSTAUATION OF POWER UNIT. 

a . Preparation of Powe r Unit for Ina'allalion. Power unit must 
be clean and in good. opera ting condition. Make sure that starters 
and clutch relellse shaft beannls are lubricllted (par. 27 e). Cle:an 
enline oil strainer (par. 58 e). E:umine power unit and all component 
units such lIS fans. oil pans. e:mergency stop solenoids, air inlet hous­
ings. crankshaft dampers. rocker arm covers, trllnsfer a;ear case drain 
e:lbow and generators to make: sure: no parts ere: dllmaged. Se:e that 
all parts which were: take:n off the removed power unit after it was 
re:moved from the ve:hicle: have been installed on th e: power unit 
which is to be place:d in the: ve:hicle. When another power unit is to 
be: installed. make sure: that 1111 parts which must be: taken off a 
power unit before it is re:moved from a vehicle: (per. 79) are: taken off 
the: powe:r unit to be installe:d. Remove enline: support brackets from 
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e8ch engine flywh eel housing. A!I!lemble engine support brackets to 
the two engine supports welded to hull floor a t front of engine com­
partment. Place one engine m ounting pad w ith projections down. on 
engine support on hull floor. Posi tion support bracket o n top o f pad 
and insert four bolts. Place a second pad with projections up, over 
the four bolts into place against lower side of engine support. IoslaH 
safety nuts and tighten. Place free ends of starter cables in space 
between the engines so they win be out of the way. Place the free 
ends of the air heat er high tension wires aloniside the manifolds. 
Position engine mounting pad with proj~ions down on center engine 
support welded to hull floor at rear of engine compartment. 

h. Preparation of Vehicle fur Inttallalion of Power Unit. See 
that engine compartment is in readiness for installation of power 
unit. Lubricating or tank vent hoses must be out of the way and 
positioned between filler pipe and hull side plat6. Inlet and outlet 
hoses attached to lubricating oil tanks must be on hull floor, and 
stretched to the rear. Oil pressure gage hose and air heater fuel supply 
hoses for each engine must be in position where they will not be 
damaged. 

c. PI8t!ing Power Unit in Engine Compartment, 
(1) ATTACH LIFTING HOOKS AND T AC KLE. Attach engine lifting 

hooks (4 1-H -2584) to front and rea r engine lifter bracken on each 
engine. Attach lifting tackle to lifting hooks. 

(2) LoWER PoWER UNIT INTO ENGINE COMPARTMENT. Raise 
power unit high enough to clear upper rear hull pla te on vehicle. 
Move vehicle under Power unit, or if mobile hoist is used, move 
power unit until it is over engine compartment, Station penonnc1 
on top of vehicle and in fighting compartment to guide the power 
unit whilc it is being lowered into placc. Power unit must be tilted 
at an angle of approximately 30 d egrees with fan ends of engines up. 
Move powcr unit forward in vehicle as it is being lowcrcd with fan 
ends of eniines still tilted upward and cc-nter the power unit, USini 
crowbars on each side so engine support pads on flywh eel housings 
will fit insidc the two mgine support brackets bolted to the engine 
supports which are welded to the hull floor. Also center the engine 
support brackets on fan ends of engines over the single engine sup­
port at rear of eniine compartment. Lower the power unit onto 
brackets and shift 6S necessary t o line up bolt holes in brackets and 
flywheel housings. Install four bolts with lock washers in each bracket 
but do not tighten. R emove lifting hook on flywheel ends or engines. 
Using one lifting hook on fan ends of engines, hoist power unit only 
enough so that cngine support plate can be slipped into place between 
engine center support brackets a nd engine mounting pad which was 
previously positioned on center engine support welded to hull floor, 
Slip thc engine support plate into position with upturned ends in 
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top. Shift fan end of power unit as required to line up bolt holes and 
iruert fOUf bolts in center engine support brackets from above. 
Install the lower engine mounting pad with projfi:t:ions up, lind 
,tart the safety nuts on the bolts. Lower hoist, lind remove lifting 
hook. Tighten safety nuts on all engine support bracket bolts. 

d. 108111Uation Procedure. To f omplcte the installation reverse 
the removal procedure in paragraph 79 c, c and d . If batteries were 
removed for recharging they must ~ tested and then installed. At 
this stage of the installation procedure the generator wires will have 

• been connected. Therefore, immediately after batteries arc connected, 
both generators must be polarized (par. 188 c). This is necessary to 
avoid damage to generators by starting engines without generators 
being correctly polarized. Omit installation of engine compartment 
cover plates lind floor plates lind rea r universal joint cover. 

e. Aller Insla llalion Procedure. Adjust clutch pedal free trllvel 
and equalizer (pars. 114. li S. lind 116) . Install rellr universal joint 
COVet. Fill engine lubricating oil systems (par. 56). Fill engine cooling 
systems (par. 103 d). Close battery master switch. Tum fuel tank 
selector valve t o LH or RH. Fill primary lind secondary eu,,) filt.,... 
lind start one engine and bleed fuel sY$tem (par. 100 e). CAUTION: 
Immediately after eR/lines are started, ,see that oil preMur" /lalle', 
ammetel" and yo/tmet"r show C"uect readinAs. With both tngines 
running. examine from above and below, all fuel, lubricating oil and 
water connections and all &askets for leaks. Check tngine speeds and 
synchronize if necessary (par. 73). Test for CQuali:cation of clutch 
enga&ement (par. 1I 7). Install engine compartment cover plates 
(par. 167 f ) and floor plates (par. 170 e). Road test the vehicle and 
make durin&-operation iRllpection (par. 27). 
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Section XIV 

CYLINDER HEADS AND VALVE MECHANISM 
'_.pEp~ 

Cylinder heads and valve mechanism .... _ ........... _. 
R ocker ann covers .. _ . _ . . .. .. . . - ..... . . .. - .... . ... . 
Jldjustment 01 valves .......... _. __ ......... _. " .. .. " .. , .. 
Testing engine compression .. .. .... .. ........ . . • .... ... . ... 
E · . . ngmctimmg ... . ... . .... .. . .... " . . ... ...... ... ... .. .. . 
Replacement of cylinder head gaskets ..... , .... _ , .. , . ' .... . 

81. CYLINDER HEADS AND VALVE l\IECHANIS1U. 

8 1 
82 
83 

8' 
85 

86 

a. Cylinder Head Assemblies, Each cylinder head assembly 
(fig. 13), which is removed and installed as a unit, consists of the 
cylinder head, exhaust valves and injectors with operating mecha­
nism, exhaust manifold, water manifold and fuel supply and return 
manifolds. 

b. Valve and Injeelor OJ>('rating Mechanism . A single camshaft 
in each engine operates the valv" and injectors by means of cam 
followers, push rods, and rocker arms. The three rocker anns for 
each cylinder are mounted as an assembly on a short rocker arm 
shaft supported by two brackets bolted to the cylinder head (fig. 43). 
The rocker arm that operat" the injector is mounted between the 
two rocker arms which operate the exhaust valv". 

82. ROCKER AR~I COVERS. 

a. Deseriplion. A pressed steel rocker arm cover bolted to each 
cylinder head covers the mechanism which operates the valves and 
injectors. 

h. Removal of Rocker Arm Cover. Open engine compartment 
doors ( par. 167 a). Ra ise and lock engine compartment splaah panel 
( par. 168 b ). On rocker arm cover, unscrew four rocker arm cover 
bolts by turning knobs by hand until free. The knobs arc attached 
to cover by retainers and are used t~ lift cover off. 

e. Inetanalion of Rocker Arm Cover . Examine the cork rocker 
arm cover gasket . If it is not serviceable remove gasket from cover, 
clean the surface and cement new gasket in place. Thoroughly clean 
the surface on cylinder head against which the gasket will bear. 
Lower rocker arm cover into position, tum the knobs to screw down 
the cover bolts and tighten by hand. Lower engine compartment 
splash panel and hook in place (par. 168 e). Close and bolt engine 
compartment doors (par. 167 b). 
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PUSH ROO "". ROO LOCKNUT FERfR GAGE 

f/gur. 54-Adlu'''"g fxitau.f Val". 

83. ADJUSTMENT OF VALVES. 

a. General. Valves always must be adjusted or lashed wh~ 
~gin~ is hot ~xc~pt wh~n parts of th~ valve operating mechanism 
have been replaced. In this cas~ valv~ clearance always must be 
adjusted to 0.015 inch temporarily helIXe engine is started and mUllt 
be r~adjusted after engine is warmed up. 

h. Check Valve Clear ances. W a rm up engines to 140° F . Stop 
engines and lock out both clutches. R~mov~ rocker arm cover (par. 
82 b ). Press auxiliary start~r button on filter pan~1 to crank th~ engine 
until the rocker arm starts to mov~ th~ inj~ctor follower in No. 1 
cylinder down. This is necessary to make certain that ~xhaust valves 
in No. I cylinder will be fully closed. On end valve in No.1 cylinder, 
measure th~ clearanc~ bctw~~n ~nd of valv~ st~m and th~ rocker 
arm (fig. 54). If clearance is correct at 0.012 inch an O.OIl-inch feeler 
gag~ will pass freely through the openin" and a O.OtJ-inch feeler gage 
will not. If clearanc~ is not correct it must he adjU$t~d according to 
procedure in following subparagraph. Check clearance of other 
valv~ in No. 1 cylinder and adjust if necessary. When valve clear­
ances are COITect for both valves in No. I cylinder, crank th~ ~ngin~ 
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until injector follower in No.2 cylinder has started down and ch eck 
clearances of valves in No.2 cylinder. Repeat the above operations 
until all valve clearances have been checked and. if necessary, have 
beton adjusted correctly. Install rocker arm cover (par. 82 c), 

l';. Adju5t Valve Clearancee. Valve ckarances must be checked 
by procedure in previous subparagraph before they are adjusted, If 
clearance is not correct it must be adjusted as follows : Usc push rod 
lock nut wrench (4 1-W .1986-200) and loosen lock nut on push rod. 
Use a wrench which fits the hexagon on the push rod and tum it to 
adjust the clearance so that an O.OIl-inch fecil"r will pass freely 

EXHAUST VALVE 
ROCKER A~ ___ 

INJECTO R 
e<AMP 
N'" 

e~"D .'" 

FUEL 
INJECTOR 

EXHAUST VAWE ROCKER ARM 

• 

ARM SHAfT lOLl 

EXHAUST 
VALVE 
ROCKER 
AO" 

ROCKER 
.OM 
SHAH 
PACKET 

I ... PO '1,., 

"sure 55-Rocker Arm. Swung lack to Remove '''iector 

through thc opening and a O.Oll-inch feeler gage will not (fig. 54). Use 
wrench to hold push rod from turning, and tighten the lock nut. The 
valve clearance may change slilthtly when lock nut is tightened and 
must be altain checked with feeler gages, and readjusted if necessary. 

84. TESTING ENGINE COMPRESSION. 

•. Te&t Engine Comprenion. First start and run engine to be 
tested until it reaches 150°F . Remove rocker arm cover (par. 82 b ). 
R emove injector from No. 1 cylinder (par. 68 J). Remove fuel pipe 
from fuel outlet manifold connector. (fig. 55). Connect the fuel pipe 
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from the fuel inlet manifold connector to the fuel outlet manifold 
connector to serve as a fuel jumper (fig. 56). Install the compression 
adapter fitting on end of hose of compression pressure gage (4 1-G-
125) in the injector opening in the cylinder head. T ighten injector 
clamp securely and make sure that bleeder valve on gage is c1O!lf'd. 
Place: rocker arm shaft assembly in position and t ighten bracket bolts. 
CAUTION: Starter must be used only to atart the cnAine a nd not 
to continuou~ly cTlmk enAine while mllkin' compres&on test. Turn 
tank selector valve to LH or RH. Lock out both clutches and start 
engine to be tested. Run engine a t 400 to 450 revolutions per minute 
until maximum compression pressure of cylind er is indicated on gage. 
Stop engine. Record the reading on gage to compute the average com­
pression reading. Open bleeder va lve on gage to release the pressure 
(fig. 56). Loosen rocker arm shaft bracket bolts until free a nd swing 
rocker arms and shaft over toward outer side of engin e. Remove nut 
from injector clamp bolt and remove pressure gage. E:o;amine injector 
for burned tip and see that rack moves freely. Install injector or re-
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place if required (par. 68 e). Connect both fuel pipes to injector mak­
ing sure: all connections arc: tight. Proceed to next cylinder in turn Bnd 
repeat operations to test engine comprnsion with engine running at 
exactly the same speed, Record cylinder numbers and gage read­
inlts. If compression pressure in any onc cylinder is '2S pounds less 
than the average: of the other five cylinders, the cause must be deter­
mined and corrected (see Trouble Shooting, Power Unit, paragraph 
44 b ( 11) , or report to higher authority). 

85. ENGINE TIMING. 
•. Engine t iming: is detennined by the proper mating of the gcar 

on the crankshaft and the gesl"$ in the timing lear train which drive 
the camshaft. If this relationship hu been disturbed or inoorrtctly 
established in reassembly the engine may suffer a loss of power at 
full load. Engine timing can be checked without removin, the timini 
lear cover by the following procedure. 

b. To Ch~k Engine Timing. Remove injector (par. 68 d ) in 
No. I cylinder (fil. 33). Insert piston top dead center indicator 
(41- 1·73-140) in the opening and clamp in place with injector clamp. 
Push thc timing rod down into contact with head of piston. Lock out 
clutch on other engine. Use bar in rear universal joint to tum enaine 
slowly in direction of rotation (par. 53 e) until the timing rod no 
lonler moves upward. Then tum engine at least Y4 revolution beyond 
top dead center. Without moving the timinl rod, adjust the com­
pensating screw so it is Hush with the shoulder on the rod. Again 
crank the engine until stop nut on upper end of rod can be pushed 
down into contact with compensating screw. Continue cranJrin&: to 
raise the rod until the upper shoulder is just Hush with the compen­
lating screw. Insert the luel injector timing gage (41-0-198-50) in the 
hole in No.5 injector. Try the "GO" and "NO GO" gage between 
the timing gale and injector follower. If only the "GO" end of the 
gage will pass the engine il correctly timed. If neither end will pass 
the engine il timed slow (late). If both ends of the gage will pa. 
the engine is timed fast (early). Notify higher authority if enaine is 
not correctly timed. Remove the indicator and install the injector 
(par. 68 C). 

86. REPLACEMENT OF CYLINDER HEAD GASKETS. 
a. Removal of Cylinder Head. R emove engine compartment 

cover plates as a unit (par. 167 e). R emove engine compartlhu,t 
splash panel (par. 168 d). Tum fuel tank selector valve to "OFF" . 
R emove air cleaners on engine from which cylinder head is to be 
removed (par. 99 b). Drain cooling system lor that engine (par. 
103 a). Remove filter panel assembly (par. 94 b). Unscrew water 
bypass union nuts from elbows on thermostat howings on both 
en(ines. Remove two bolts attaching each bypass tube elbow to 
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thermostat housing and remove each elbow. At upper end of each 
water bypass tube. remove the seal and union nut. Loosen two hose 
clamps at each end of radiator to engine tube for engine from which 
cylinder head is to be removed. Slide hoses onto tube and remove 
tube. T ake out four bolts a nd remove thermosta t housing and two 
thermO$tats. R emove four bolts attaching elbow to exhaust manifold. 
Spring exhaust elbow away from manifold and remove gasket. Take 
out four bolts and remove engine lifter bracket on each end o( engine. 
R emove four bolts attaching cylinder head vent to flywhed/ housing 
and cylinder head and remove vent. At end of water manifold, hold 
bushing with wrench and unscrew nut and remove water temperature 
gage tube. Drain secondary fuel filter. Disconnect hose from fuel 
return manifold. Disconnect oil tank vent hose at flywh eel housing. 
R emove bolt which attaches fu el tube clip to flywheel housing. D is­
connect fuel tube at fuel pump a nd serondary fuel filter and remove 
tube. D isconnect governor control lever link from lever. D isconnect 
spring from governor control lever. R emove governor cover (par. 70 h 
(1» . R emove rocker arm cover (par. 82 b ). Disconnect both ends of 
governor control t ube link and remove link (par. 69 h ) . Loosen two bolts 
which attach governor breather tube clips t o oil cooler housing. R e­
move two screws attaching tube elbow to governor control housing 
and remove breat her tube. R emove four bolts which attach governor 
control housing to governor weight housing a nd remove cover from 
housing. R emove two bolts which attach governor control housing 
to cylinder head and remove governor control housing. Use cylinder 
head stud nut wrench (41-W-872-300) and remove the 14 stud nuts. 
Attach hooks of lifting hook (4 1-H -2584) in vent holes at ends ,of 
cylinder head. Lift cylinder head off engine, keeping it level so it does 
not bind on studs. Carefully lower cylind er head onto blocks placed 
so as not to damage injector tips which project below lower face of 
cylinder head. R emove cylinder head gasket and four cylinder head 
oil gaskets. 

h , Inspection Before Cylinder Head In&lallalion . With the cyl­
inder head removed a thorough inspection of pistons, cylinder liners, 
and top of cylinder block must be made. If additional tepai" are 
necessary, report to higher authority. Pr~ auxilia ry starter button 
to crank engine as required to examine cylinder liners for scuffing or 
scoring and to position pistons at tops of cylinders when cleaning 
carbon off pistons. CAUTION : Do not allow cylinder liners to work 
up while head i~ oR. T horoughly clean carbon from heads of pistons. 
Examine cylinder block for cracks or leaks around cylinder liners. 
Inspect cylinder head and parts (fig. 70). Carefully examine injector 
t ips and if they are burned, replace injectors (par. 68 d). Examine 
cam follower rollers and if they are ~rn or damaged replace fol­
lowers by removing cam follower guides and sliding cam followers 
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fIgure 59-Tightenlns Cylinde r HeCJd Nuts 

out of cylinder head from lower side. Crank engine with starter and 
examine cams on camshaft and if damaged notify higher authority. 
Thoroughly clean carbon out of cylinder head combustion chambers 
and off heads of valves. Examine cylinder head for crack,. Examine 
the water manifold and exhaust manifold for cracks or evidence of 
leaking gaskets. R eplace parts as requirW. 

c. Ins ta lla tio n of Cylinde r Head. Make sure that gasket surfaces 
on the exhaust ffillnifold and elbow. cylinder block and head are 
perfectly clean. Position new cylinder hud gasket, with side marked 
" TOP" facing up, over the studs. Attach new cylinder head oil gas­
kets in position on cylinder block using non-hardening gasket cement. 
Attach hooks on lifting hook (41-H -2584) in vent holes at ends of 
cylinder head. Guide cylinder head while it is being lowered on studs, 
and keep it level so it does not bind on the studs and make sure 
exhaust manifold clears the exhaust elbow and water bypass tube. 
R emove lifting hook. Install the 14 cylinder head stud nuts with 
machined fa Ce!! down. Screw all nuts down with light preuure (fig. 
59). T hen. starting at t he center and progressing alternatcly toward 
each end, tighten the nuts using WTench (41-W-812-300) in combina­
tion with torque WTench wit h 160-170 foot-pounds pull. Cylinder 

( 
~ 'fu 

UNIVER'iITV OF ILlI~\ 
ATURBANHHAMPAIGN 



TM 9-752 
•• 

3-INCH GUN MOTOR CARRIACK M 1 0 

hl:'ad nuts must be tightl:'ned again aftl:'r thl:' mginl:' has been thor­
oughly warmed up. USI:' two nl:'W gaskl:'ts and attach liftl:'!" brackl:'ts to 
flywh~1 housing and cylindl:'!" hl:'ad with four bolts and lock washl:'fS 
and tightm bolts. US!:' two nl:'W gaskets and attach cylindl:'!" hl:'ad vmt 
to flywh l:'l:'l housing and cylindl:'!" head with four bolts and lock 
washl:'!"s and tightm bolts. Install water Umperature gage tube in 
end of water manifold and tightm nut in bushinl. Connect lubricating 
oil tank vent hose to flywh~1 housing. Connect fuel hose to fuel 
return manifold. Connl:'C1: fuel tube to outlet connl:'Ction on fuel pump 
and inlet conneetion on secondary fuel filtl:'!" and tighten. Install fuel 
tube clip on Hywhl:'l:'l housing and t ighten bolt. Install filtl:'!" panel 
assembly (par. 94 c) and make sure all connections are tight. Sprinl 
the exhaust elbow away sufficiently from manifold, and insert new 
gasket. Attach elbow to exhaust manifold with four bolts and lock 
washl:'fS, a nd tighten bolts evenly to compress gasket uniformly. Put 
two union nuts OVI:'!" end of watl:'!" bypass tubes and place new seal 
on each tube. Install thermostats. Install thermostat housing with 
new gasket, insert four bolts with lock washers and tighten. Place 
each watl:'!" bypass tube elbow on tube and start union nut. USI:' nl:'W 
laskets and attach each dbow to thermostat housinll with two bolts 
and lock washers and tightm bolts. T ighten both union nuts. Install 
radiator to engine tubl:'; properly positioned, a nd tighten the four hoSl:' 
clamps. U~ two new gaskets, attach mgine lifter bracket to cylindl:'!" 
head and balance weight cover with four bolts and lock washers, and 
tilht~ bolts. It governor control housing to weight housing gasket 
has been damaled, remove gasket, clean face of housing and shellac 
new lasket to housing. Position governor control housing. Look 
through opening in governor weight housina: to make sure that bear­
inl and thrust washer are against end of riser and governor operating 
shaft fork has thl:' machined surface of the fork in contact with the 
governor weight shaft thrust bl:'arinl waml:'!" and is not entered be­
tween thrust washer and bearing. Pull control housing into position 
OVI:'!" dowels in weight housing. Install governor weight housing cover 
with new gasket and four bolts and lock washl:'fS and tighten bolts. 
Insert new &asket between flange on governor control housin& a nd 
cylindl:'!" head, install two bolts with lock washl:'fS and tighten bolts. 
Tightm lovemor weight housing to blow« I:'Ild plate cover bolts with 
.fud pump wrench (41-W-495_I OO) . Using new gasket, attach 
brcathl:'!" tube elbow to governor control housing with two bolts and 
lock washers and tighten bolts. I nstall two clamp bol\:l, with lock 
washers, which attach breathl:'!" tube to oil cooll:'!" housing and ti&hten 
bolts. Pour Yz pint of engine oil OVI:'!" the parts in the top oigovl:'rnor 
control housina: to provide initial lubrication. Position control tube 
link and connect it to control tube il:'Ver and governor differential 
levI:'!". Install governor cover using nl:'W gasket and tighten screws, 
IJUtail governor breather tube using new gasket and t ighten screws 
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on lovernor control housing and the clamp bolts on oil cooler houl­
in,. Connect governor control lever link to governor control lever 
using new cotter pin. Connect lovernor control lever rrtracting sprin,. 
Install air cleaners (par. 99 f ) . Fill ~ne cooling system (par. 
103 c) . Loosen outlet fitting on s«ondary fuel filter. Tum fuel tank 
selector valve to RH or LH. Loc::k out both c1utehes. Start and run 
other engine to bleed fuel system (par. 9S d). Stop maine and start 
and run en&ine on whic::h cylinder head was installed until en&ine is 
warmed up to 140°F . Examine all fuel, oil and water connections and 
gaskets for leaks and ti,hten as required. Stop enline. Ti,hten all 
cylinder head stud nuts again using a pull of 180 foot-pounds on the 
torque wrench. To insure balanced operation of the en&inc and peak 
perfonnance. time all injectors (par. 68 c) and adjust all valves (par. 
83). Install rocker arm cover (par. 82 c). Start both enginet and 
test for properly synchronized engine s~ (par. 73) and adjust if 
required. Install engine compartment splash panel (par. 168 e). 
I nstall enline compartment cover platet al a unit (par. 167 O. 
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87. AIR INTAKE AND FUEL SUPPLY SYSTEMS. 
a. Deaeriplion 01 Air huak"" Sy,tern. The air intake system for 

each eniine consists of three air c1~aners, an air inlet housing with 
emera;ency stop valve, blower and air box (fig. 32). Air drawn throuih 
the air cleaners and inlet housing by the blower is forud under pres­
sure into the air box which surrounds the lower portion of the cyl­
inders, and then into the cylinders whenever the air ports are uncov­
ered by the pistons (fii. 60) . Two air heaters (fig. 39), installed in 
handhole openings on inner side of each eIliine. are used to preheat 
the air in the air box for quick starting in cold weather. 

b. Deacription of Fuel Supply SY81ern. The fuel supply system 
comprises two sets of fuel tanks, a fuel tank selector valve; also sepa­
rate primary and secondary fuel filters and a fuel pump for each 
engine (fii. 53). Fuel from either set of tanks, depending upon the 
~ition of the fud tank selector valve, flows through the primary 
filters to the fuel pumps. Each fuel pump forces the fuel through a 
secondary filter and into a fud inlet manifold which supplies the 
injectors. Surplus fuel flowin&, throu&,h the injectors into the fuel 
outlet manifold is pumped back into the fuel tank. Continuous cir­
cu1ation of the fuel helps cool the injectors and keeps the fuel feed 
system puraed of air. 

88. AJR CLEANERS. 
a. Deacription. Three heavy-duty oil-bath air cleanen. mounted 

on each air intake hawing, filter incoming air to the enlines. Air 
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drawn into a d eaner passes down over the oil in the reservoir where 
the larger particles of dust are trapped. The air then passes u p 
throulli:h the oil-wetted metallic filtering element and down the center 
duct to the blower. Two types of ai r clea ners (fig. 63) differing 
slightly in construction arc: used. The A.C. type is identified by 
horizontal louvers in the upper section and the Donaldson type by 
vertical openings. AU six air c1 c:anC:N on anyone power unit must 
be of th e: same ~ype. 

b. Removal of Air Cleaners. Open engine: compartment doors 
(par. 167 a) , R aise and lock engine splash panel (par. 168 b ). Thor­
oughly wipe off outside of air cleaners, particularly the: bottom, to 
prevent dirt d«wping into air inlet housing when air cleaners are 
removed. Bqinninlit with center air cleaner on each side, unscrew 
wing bolt a t top and lift off air cleaner!l (filit. 62). Immediately cover 
air intake housing ports with clean board, plugs or tape. Do not use 
rags or paper. 
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~ . . SeM'icing Air CleeneNi. The oil level must be maintained at. 
but not above, the bead level mBrk (fig. 63). If the reservoirs arc 
filled to a point above the level mark. the excelS lubricating oil will 
be drawn over into the blown' and forced into the cylinders in vapor 
form. This may cause serious damage. The res~irs must be cleaned 
before the quantity of trapped dirt exettds Ya-inch in depth or at 
every 50- and lOO-hour Preventive M aintenance Service (par. 33, 
it em 43). The e lements must be cleaned whenever inspection shows 
that any appreciable Quantity of dirt h8$ accumulated to restrict the 
flow of air. 

d. Refi ll ing Air Cleaner Re&ervoir8. Remove all six air cleaners 
(par. 88 b). Inspect body and reservoir for leaks. Lift off upper scc­
tion. NOTE: On Donaldson type, remove Map rin~ and baffle in base_ 
Empty reservoir and scrape out trapped sediment (fig. 63). Wipe 
reservoir clean with cloth soaked in Diesel fue l. Examine seals at 
under s ide of reservoir and between upper and lower sections and, if 
necessary. replace seals to insure airtight connections. On Donaldson 
type, install baffle and snap ring. Pour engine o il or used crankcase 
oil, seasonal grade, into reservoir to lever of mark (fig. 63). Do not 
fill reservoir above level mark. Place upper section on lower section. 
Install air cleaners (par. 88 C). 
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figure 63-Alr Clecrlle rs, DlsGHembled 

e. Clean in g Air C leaner E lements. With all six air c1eanef"!l 
removed lift off top sections. Partially fill suitable container with 
Di<5ei fuel. CAUT ION: Do not u se galSQlirre at other solvents to 
clean air cleaners on Diesel enAi~s. Submerge the upper section in 
the Diesel fuel and move it up and down to thoroughly wash the 
element. Remove upper sect ion from cleaning bath, shake to remove 
as much Diesel fuel as possible and stand upright to pcnnit element 
to drain dry. Elements must be dry a nd must not be coated with 
engine lubricating oil before installation of air cleaners on the Diesel 
engines. When elements are dry, fill reservoir (par. 88 11), and place 
upper section on lower section. 

f, Ins ta lla tion o f Ai .. Cleanel"8. Remove protect ive covering from 
air intake housing. Position front air cleaner being careful not to 
spill any oil from reservoir or get dirt into air intake housing. Screw 
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figure 64-Alr ''''e' Housing 

wing bolt down tight to make positive seal with housing. Next install 
rear cleaner, then center cleaner. Lower splash panel and hook into 
place and close and bolt engine compartment doors. 

89. EMERGENCY STOP VALVES. 
I. De.cription. Solenoid o~8tffi flapper valves. one in the air 

inlet hOWling on each engine (fig. 64) are used only in emergency 
to stop the engines in case they do not stop when the throttle is 
m oved to " NO FUEL" position or if the governor. fail to control 
engine speed. When the emergency st op button is prr:ssed, the sole­
noid (fig. 64) raises the valve into position against the metal striker 
p la te in the air inlet housing shutting off the incom ing air and starv­
in, the engine. A metal screen between t he air inlet housing and 
blower prevents tordin material from entering the blower. 

b. Removal of Air Inlet Houeing. The air inlet housini and 
emergency stop valve with solenoid are removed and installed as an 
assembly. Remove enlline compartment door a nd side pla t e (par. 
167 e) . Raise and lock enginc splash panel (par. 168 b). Remove air 
cleaners (par. 88 b) . Disconnect lead and ground wires on solcnoid. 
Thoroua;hly wipe off c:ztmor of air inlet housing and blower housing. 
Remove six bolts and lock washers attaching air inlct housing to 
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blower housing and li ft out air inlet housing. gasket. striker plate 
and screen. Cover blower with clean cloth. 

c. Inspection of Air Inlet Housing. Inspect air iqlet housing 
for cracks or leaks. Operate emergency stop valve by hand to make 
sure it is not binding. Use striker plate as a straightedge against 
housing with valves in approximately closed position and test valves 
to see that they are not warped and that they close evenly. If either 
condition exists replace air inlet housing assembly . T est tension of 
retum, spring on operating lever. Examine valves in closed position 
to make sure that edges extend from if..c2 to ifill inch past inlet hous­
ing mounting face. If not, adjust solenoid clevis on t hreaded rod as 
required (fig. 64). 

d . In. ta U. tion of Air In le t Ho u . ing. Screen must be clean and 
fa~ of striker plate straight. P rocure new inlet housing gasket. With 
air intake housing in approximate assembled position, insert two of 
the long bolts (IVa inches) with lock washers in top corner holes of 
housing. Position gasket on bolts. T hen place striker platc on bolts 
with wide edge at bottom and next position the screen. PartiaUy 
screw bolts into blowft' housing. Install long bolt ( t Va inches) with 
lock washer in center hole in top and three short bolts (1 Y4 inches) 
with lock washers in bottom holes. T ighten all bo'its uniformly, Con­
nect lead and ground wires to solenoid. and complete assembly by 
reversinc removal procedure. 

90. BLOWER. 

a. Deacr iptio n . In the two-cycle DielC'l enc:ine the blower forces 
air into the cylinders to sweep out burned gases and supply fresh air 
for combustion. Air enten the blower from the air cleaners throua:h 
the ai r inlet housing. Two hollow. spiral-shaped, three-bladed rotors 
in the blower housina; forCe the air under pressure into the air box 
which sUlTOunds the cylinders. The air entCf9 the cylinder through 
ports a nd holes in the cylind er linen (fig. 60). T he blower drive shaft 
is driven by the blower drive gear in the ena:ine gear train. 

91. AIR BOX. 

a. Deecr iplion , The air box is the large chamber within the 
cylinder block extending over its entire length on both sides of the 
cylinders. The air box serves as an intake manifold to distribute the 
incoming air to t he cylinders. under pressure from the blower, through 
ports in the cylinder walls and holes in the cylinder linen. The in­
terior of the air box is inspected and cleaned through the handholes 
which are provided with removable covers, two on the outer side 
and four on the inner side of each engine (fig. 65). Cleanina: of the 
air box must be referred to h igher authority. 
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h. Clean Air 80x Drain 8. Air bolt drains must ~ k~pt o~n at 
all times. If Diesel fuel Of lubricating oi l is ~nnitted to accumulate 
in the air box, it may be drawn into the cylinders cau sing the engine 
to run away or burn the injector tips. 

(I) INSPECT AIR Box DRAINS. R emove engine compartment floor 
plates (par. 170 h ). Start engines and run at 1.000 revolutions per 
minut~. If a forceful stream of a ir can be felt at ea ch end of the four 
air bolt drain tubes, tho: dra ins OTO: o~n (fig. 65) . If only a slight 
a'!l0unt or no air at all is felt, the drain is clogged and must be 
cleaned.. 

(2) CLEAN AIR Box D R ... IN T UBES (fig. 62). R emove d ra in tubes 
from elbow and remqv~ ~Ibow from block. Use wi~and compr~ 

air if necessary to remove ob!ltruction (rom drain tube a nd elbow. 
Install elbows and d rain tubes in block and start engine to test (or 
flow of air from both air bolt drains. I( drains are still clogged, air box 
must be c1o:aned. Report to higher authority . 

• 

92, AIR HEATER~. 

a, DeA<'riplion. T wo air heaters are installed in th l" second and 
fifth handholes on the inner side of each I'tIl!;in~ (fil!;. 65). The air 

19. 
( 

Or > If«. 
UNIVERSITY OF ILlIWj\ 
ATURBANHHAMPAlGN 



TM 9-752 
92 

• • 
3 
X 

: 

3-INCH GUN MOTOI CAIRIAGE M 10 

• " .~ <x 

• • " ~ O 
X c ., 
<-

• • 
8 
• • " < • X 

196 Or, Ifrom 
UNIVERSITY OF ILlIWj\ 
ATURBANHHAMPAK»I 

• • " -• 
2 
< • 

• 'i • • : • .' u 

~~ 
.. , 
• Xc 

z • 
0 • -• • ,. 

~ .. .. 
• • , 
~ 
~ 

• 



AIR INTAKE AND FUEL SUPPlY SysnMS 

TM 9-752 
92 

heaters arc small Di~l fuel burners which preheat the incoming air 
to provide quicker starting in cold weather (fig. 66). Atomized fuel is 
{oreed out of the air heater Doules by the action of the fuel pumps 
on the instrument panel (fig. 66) , lind i,nited by an electric spark. 
The resulting flame' heats the air in the air box before it enters the 
cylinders. 

h. Removal of Air He.te .... R~ove l':nil:ine compartment floor 
plates (par. 170 b). Disconnect air heater fuel line at tee (fi,. 65). 
R l':move clamp which holds ignition wire in place under air heater. 
Loosen two bolts with lock washers which attach cover to air heat('t' 
body. Slide cover down on air heater fuel line and i&nition win:, until 
cover may be removed. Disconnect fuel line at elbow. Remove screw 
and lock washer attachinl[ clip on fuel line at air heater body. Remove 
knurled. nut from insulator and remove lead wire from electrode plug. 
R emove boU, copper gasket. and fiat washer attaching air heater body 
to cylinder block and remove air heater. Remove cork gasket and 
felt seal from cylinder block. 

e. Maintenanee of Air Heater. Air heater maintenance includes 
removin& carbon, cleaning the nonle and adjustini spark iap. 

(1) REMOVE CARBON FROM AIR CutANER. Remove ilUulator nut 
and copper iasket from insulator and remove insulator from air 
cleaner body. Remove electrode and lock washer from side of burner 
openini. Unscrew nozzle (Va thin-wall soclc:et) from inside burner 
openini and remove nozzle, washer. filter and SPrini (fii. 66). Thor­
oUihly scrape carbon from inner surface of air cleaner body and from 
within burner Openini. Wash all parU in Diesel fuel. wipe dry and 
blow out threaded holes and passaies with compressed air. Parts will 
be installed al described in following paraa;raphs. 

(2) CLEAN AIR HEATER NOZZLE. Unscrew vortex plug from 
nozzle and remove plua;. Carefully wash pJug and nozzle in Diesel 
fuel. CAUTION: Do not use steel wire or drill to clean orifices in 
nozzle or plu~. Use only soft brallS or copper wire. Damalt! to grooves 
in swirl pin or sliDttu t change in size 01 nozzle hole w;U prevent 
proper tunct;onin~ of burner. Wipe parts clean and blowout with 
compressed air. A$'cillble vortex plug in nozzle with moderate force. 
Blowout filter with comprCllcd air or replace if necessary. Insert 
sprina; and filter in air heater body. Install nozzle with washer and 
tia;hten (fia;. 66). 

(3) ADJUST AIR HBATER SPARK GAP (f1&:. 66). Thoroughly clean 
insulator and electtode, and inspect for cracks in porcelain or burned 
electtode. Place new copper a;asket over electrode end of insulator and 
insert insulator in air heater body. Install nut over insulator and 
screw into body to compress copper a;asket. Clean electrode or replace 
if burned. Place lock washer on electrode and screw into side of 
burner openina;s until ticht. Adju.st spark cap by bendinC IlCreW 
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electrode, not the one in the insulator, so ~.inch drill or rod will 
pass freely through iap. 

d, Tell Air Heatcl' Berore Installation. Connect high tension 
lead to insulator. Hold ai r heater in contact with engine to provide 
a good ground connection. Tum on air heater switch (fig. 66) a nd 
observe spark. If spark i,l weak or intcnnittent, replace air heater 
coil for heater being tested (par. 212 b ). Tum off air heater switch 
and disconnect high tension lead. Hold air heater up betwec:n the 
engines lind connect fuel line to air heater. Tum fuel tank selector 
valve to LH or RH position. Open air heater fuel valve on instrument 
panel, but be SUTt air heater switch is OFF, ( fig. 10) and while pump 
is beina; operated, observe spray from nonle which should be cone 
shapffi.. A weak spray is an indication of faulty pump action or 
plugged linc. Close fuel valve and disconnect fuel line. CAUTION: 
D o not iJnite the atomi~ed Diesel fuel ftS ft serious fire m"y result. 

e . In,t.lI.tion of Air Heater. Replace felt seal if required and 
coat one side of the seal with general purpose g«'Sse to hold it in 
position around air heater opening. Inspect cork gasket and replace 
if necessary. Coat one side of gasket with general purpose &fease 
and place it in position on inner side of air heater body. Carefully 
position air heater in cylinder block 10 as not to dislodce seal or 
casket. Place flat washer and new copper casket on bolt, insert in 
air heater and screw it tia:htly into cylinder block. Screw bolt into 
cylinder block until ticht. Connect fu el line to elbow (fig. 66). Place 
lead wire on insulator, install and tighten knurled nut. Position fu el 
line clip and install screw with lock washer in hole in air heater body 
and tichten. Insert two bolts with lock washers in cover. S lide up 
lenition wire and fuel line and into position, making sure fuel line and 
lead wire are entered in rubber grommet and that felt seal is inside 
lip of cover (fig. 66). Tighten down cover bolts. Connect fuel line at 
tee and install ignition wire clamp. Install engine compartment floor 
plates (par. 170 e). 

93. FUEL TANKS. 
•. DeKription. The Diesel fuel is stored in two sets of fu el tanks. 

one set on each side, in the enCine compartment (fig. 67), Each upper 
tank has a capacity of 68 gallons. Each lower fuel tank. on the floor 
of the encine compartment, has. capacity of 14y,j " lions and is 
connected to the upper tank. Only the upper tanks are equipped 
with fuel gages so that after the fuel in both upper tanks hu been 
consumed the lower tanks provide a reserve fuel supply. Each lower 
tank is filled through the upper tank which has a filler opening 
equipped with a strainer. The strainer must always be in place when 
tanks are being filled. Fuel is fed to both engines from the lower tank 
on either side depending u pon the way the fuel tank selector valve 
is set. The overflow from the fuel injectors is returned to the upper 
tank of the set in ~. , •• 
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figure 68-lO((lllon 0' Upper fuel Tonk Dro'n Plug 

h. Pre<-aulions Whf'n Filling fo' ue l Tllnks. Every po5Sible pre­
caution must be taken to prevent dirt or water from entering the 
fuel tanks. H ose nozzles or funn els used in filling the tanks must be 
wiped clean before they are inserted in the fill er opening. Strainer 
in fill er openinll: must always be in place when filling the tanks. 

r. Filling Fuel Tank.. R emove lock pin from cover marked 
"Diesel F uel" at rear of turret (fill:. 8). Wipe off filler cap. Remove 
filler eap using lock pin as bar to turn cap if necessary. Tum tank 
gage control switch on instrument panel (fig. 10) to L or R under 
FUEL to correspond with se t of tanks being fill ed. F ill tanks until 
futl and oi l "age (fi". 10) reads FULL wliich is when fuel will be level 
with bottom of strainer in filler neck . This allows space in the tank for 
expansion of the fuel. Ma ke sure fill er cap gasket is not dama"ed a nd 
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filler cap vent i. not clogged. Screw filler cap on and tighten with 
lode pin. Close filler cover and lock by in.ertin& lock pin. Repeat 
procedure for set of fuel tanks on other ,ide. 

d . Draining Fuel T.nkJ. If the Diesel fuel has been contami­
nated with dirt, water or lubricating oil, both the upper and lower 
fuel tanks in the set of tanla affected must be drained. 

(1) DRAIN UPPER FuEL TANK. Working out.ide the vehicle and 
under the sponlOn, remove three bolts which attach the drain plu, 
cover to the . pon.an floor at rear and remove cover (fill:. 68) , Provide 
a small trouch, preferably sheet metal, to deflect the fuel out over 
the track into a containct'. Use plug wrench (41 -W -1960) and remove 
the drain p1ua:. After fuel tank has been drained dry, install drain 
plug and tighten ..:curely. Install cover plate with three bolt. and 
tighten securely. 

(2) DRAIN LowER FuEL TANK. From beneath vehicle. take out 
two bolts and lock washers which attach drain plua: cover to engine 
compartment floor (fiC. 140). Remove cover and ,asket. Position 
suitable container under dra in plu,. Use plug wrench (4 l-W-1960) 
and remove drain plug. After fuel tank has drained. install and tighten 
drain plug (fig. 140) . Using new gasket, install cover plate with two 
bolts and lock washers and tighten bolts. 
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94. FILTER PANEL ASSEMBLY. 

•• Deeeriplion. The filter panel assembly (fil. 69) is bolted to 
the rear side of the cniine compartment bu1khead. It consists of a 
panel on which are mounted the mlline lubricatina: oil filter, the 
primary fuel filter, the air heater ignition coils, and auxiliary starter 
button for each of the two engines. 

b. Removal o( Filter Pane l Ataembly. Tum battery master 
switch off. Raist: battery box cover and disconnect jp"ound cable 
from rear battery. Tum fuel tank selector valve to "OFF." Open 
erigine compartment doors (par. 161 a). Raise and lock ~inc com­
partment splash panel (par. 168 b). Drain engine iubricatinc oil 
filters and fuel filters. At right end of panel disconnect fuel supply 
tube at t~ connection. Disconnect the small air heater fuel supply 
tube from primary fuel filter. Disconnect two fuel supply hoses and 
four lubricatina; oil hoses at the upper junction platcs on the ma;ines. 
Remove two bolts and take off air heater coil covers on each end of 
panel. Disconnect hia;h tension wire from each of the ia;nition coils. 
Push a;rommets throua;h holes in panel.s and pull out the hilh tension 
wires and place on enline manifolds. Remove No. "3 air cleanen (fil. 
33) lor access to terminal box on each side of engine compartment. 
Remove screws and terminal box CQven. In ri&ht terminal box, dis­
connect -the three wires in conduit leadina; to filter panel. Unscrew 
conduit coupling nut and remove conduit. In left terminal box, dis­
connect the two wires in CQnduit leading to filter panel. Unscrew 
conduit coupling nut and remove conduit. Remove all filter panel 
bolts except those on ends of panel. Support panel and remove end 
bolts. Lift panel out of engine compartment. 

c. In81allalion of Filter Panel. Place panel on· valve rocker CQvet:s 
and insert the four high tension wires from rear of panel and push 
grommets into holcs. Attach filter panel to engine compartment bulk­
head using lock washers on bolts and ti&hten bolts. Fill both primary 
fuel filters with Diesel fuel. Complete the installation by reveninl 
the removal procedure. Connect battery ground cable, lower battery 
box cover and fasten. Turn battery master switch on. Tum fuel tank 
selector valve to LH or RH. Test air heater coils (par. SI b (13». 
Press each auxiliary starter button to make sure starten operate. 
Start one engine and bleed fuel system (par. 96 b). Start other ena;ine 
and examine all connections for leaks. Check oil level (par. S6 b ). 
Lower engine compartment splash panel and hook in place. CIOIc 
and bolt engine compartment doon. 

95. PRIMARY F1JEL FILTER. 

a. Deseription. Two J?rimary fuel filten. one for each enc:ine. · 
arc mounted at opposite ends of the filter panel in the enline com-
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partment. Fuel is drawn from the: tank through the primary filter 
before it reaches the fuel pump. The filter element is of the stacked 
disk type consisting of a large number of metal disks (0.002 ~p.ch 

thick) squeezed together by the spring on the filter bowl stud . 

b. Service Prima...,. Fuel Filter. Drain off water Bnd Sl!diment 
every day (fig. 70) . Replace clement every 500 hours or 5,000 miles 
or more often a s required. Clean only one primary fuel filter at a 
time. T u m fuel tank selector valve to "OFF" position. Drain filter 
bowl through drain cock and take off bowl and element by removing 
bolt at top of filter. Wa.h the element carefully in fuel oil, usini care 
not to bend the disks (Iii_ 71). C AUTION : Do not scrllpe or use s tiR 
brush. Wipe out filter bowl and reassemble, using new gaskets. Loosen 
t he fuel line that is marked "OUT ", tum fuel tank selecto!' valve t o 
LH or RH, lock out clut ch on engin e being serviced and run other 
en,ine until fuel is forced out of loosened fuel line. Then tighten the 
connection. This fills the filtu bowl a nd avoids air-locks in the fuel 
system. The $lime cleanin, operation is performed for the other 
engine. 

e. Removal o( Primary Fuel Filler, Tum fuel tank selector 
valve to "OFF" ~ition. Open drain cock and drain filter. Disconnect 
both inlet and outlet fuel lin~. R emove attachin, bolts and lock 
washers. R emove filter from filter panel. 
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".ure 72-f •• 1 "ump, Secondary fu.' filter ond fuel tines 

rl , In81ellel;on or Primery Fu~1 Fihf'r. Install attaching bolts 
and lock washer,. Connect both inlet and outlet fuel lines but do 
not tiihten outlrt line. Tum tank selector valve to ei ther LH or 
RH position. Lock out clutch and run other engine until fuel is 
forced from outlet connection. Tighten connection and stop engine. 

96. SECONDARY FUEL FILTER. 
•. De.eriplion. A secondary fu el filter is mountl!d on each engine 

on the outside comer of the cylinder head, at the flywh eel end (fig. 
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72). As the fuel leaves the pump it is forced into the secondary 
filter bowl, through the deaning clement and then into the: fuel 
manifold. The: clement , which is of the: replaceable: type, collects d irt 
and water that may have: been passed by the: primary filter. 

h. Service Secondary Fuel Filter. Drain off water and sediment 
every day (par. 29, item 66). R eplace element every 500 hours or 
5,000 miles or more: often as required. Clean only one: secondary 
fu el filter at a time: or when primary filter is being cleaned. Tum 
tank selector valve to "OFF" position. Open drain cock lind drain 
bowl. Remove bowl by screwing out hcxagon head stud at bottom 
lind remove stud, bowl, gasket and clement. Wipe out bowl clean 
with cloth soaked in OleIC! fuel and close drain cock. Place: new 
gasket over stud and insert stud through bottom of bowl. Place 
lock washer, new lower gasket , new element, new upper gasket and 
spring over stud and into bowl. Install new cover gasket and place 
bowl up against cover. Screw stud onto cover center bolt and tighten. 
Loose" 6lter outlet connection. Tum tank selector valye to LH or 
RH position. Lock out clutch and run other engine until fuel is 
forced from outlet connection. T ighten connection. Check for leaks 
and stop engine. Repeat servicina operations for secondary fuel 
61ter on other engine. 

e. Re moval of Sec:ondary Fuel Filter. Tum tank selector valve 
to "OFF" position. Open drain cock and drain 61ter bowl. Disconnect 
both inlet and outlet fuell in~. ReR;love bowl (par. 96 b) and remove 
two bolts attaching cover to cylinder head and remove filter cover. 

d. Installation of Secondary Fuel Filter. Place cover on cyl­
inder head and install attaching bolts but do not tighten. Connect 
both inlet and outlet fuel lines and tighten cover bolts. Install 
element and bowl (par. 96 b) . 

97. FUEL PUMP. 

a. De.crlption. Each engine has a posItIve displacement vane 
type fuel pump (fig. 72) mounted on the flywheel end of the blower 
housing lind driven by the lower rotor shaft. The pump has a 
cllpacity of approximately 40 gallons per hour lit 2,000 engine revo· 
lutions per minute. A spring loaded relief valve in the pump body 
prevents tine pressure rising above 55 pounds per square inch. The 
pump for the left or LC engine is marked "RH IN". The pump for 
the right or LA engine is marked "LH IN". The relief valve within 
the pump' is assembled fa cing in opposite directions and therefore 
these markings must be followed when installin, a pump. 

b. Tel t Fuel Pump Pret8ure. Disconnect fuel pump outlet line 
at fuel inlet manifold. Connect fuel lines on fuel pressure lall:e 
(41-G- I93-75) to outlet tine and inlet manifold. Run engine at 600 
to 800 revolutions per minute. Fuel pressure lale must read at least 
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10 pounds per SQuare inch. Stop rnginr and disconnrct fuel pressure 
CaCe lines and connect fuel pump outlet line to inlet manifold. 

c. Teat Fuel Pump Capacity. Disconnect fuel return hose, fOf" 
engine to be tested, from tee connection in fuel return line to tank 
selector valve. Run engine at 1,200 revolutions per minute with end 
of hose in suitable container. Fuel pump must deliver at least 
% gallon of fu el per minute. Stop engine and connect fuel return 
hose to tee connection. 

d. Removal or Fuel Pump. Tum fuel tank selector valve to 
"OFF" position. R emove air cleaners and cover inlet housing (par. 
88 b ). R emove bolt attaching support to drip shield (fig. 72). Dis­
connect both the inlet and outlet fuel lines at thc fuel pump. Remove 
three bola attaching fuel pump to blower end cover, with fuel pump 
wrench (41-W -495- 100) . R emove drip shield, fuel pump and gasket. 
R emove drive fOf"k from inner end of pump shaft. 

e. Inspection oC Fuel Pump. Check body gaskets for leaks. With 
engine stopped, excessive amount of fuel dripping from bleeder hole 
in flange indicates leaking pump seals. Rotate the pump shaft to 
make sure it turnll freely without bind Of" excessive end play. The 
fuel pump will not be disassembled, but will be replaced as a unit. 

C. In".Ualion oC Fuel Pump. Make sure Pump marked "RH IN" 
is installed on LC engine on left side of vehicle and one marked 
"LH IN" on LA engine on right side of vmicle. Both pumps will be 
installed with the inlet connection toward the cylinder block. ~ace 
drip shield on pump and insert two upper short bolts with lock 
washers. Place drive fork on squore end of rotor shaft with ends of 
fork away from pump. Position new gasket on flange over bolts. 
Place pump in position on blower end cover making sure driving 
fork engages with lower rotor shaft. Tilihten bolts fina:ertight. Install 
lower long bolt, with lock wa$her, and tighten all bolts with fuel 
pump wrench ( 41 -W -495- 100). Attach drip shield support to drip 
shield. Connect fuel lines to pump. Install air cleaners (par. 88 C). 
Turn fuel tank selector valve t o LH or RH position; Run engine 
and check for leaks and tighten as required. 

98. F1.1EL MANIFOLDS. 
•• DelCriplion. The fuel manifolds are mounted on the outer 

lide of the cylinder heads (fig. 13). Each manifold has six tees 
which project in\o the cylinder head and mate with the fuel con­
nectors screwed into the head from the top. Fuel i, distributed to 
each injector through the lower or inlet fuel manifold which is 
connected ~o the fuel pump. The excn.s fuel is carried away from 
the injectora by the upper or return fuel manifold connected through 
a hose and line to the tank selector valve and returned to the tank 
from which the fuel is being drawn. 
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b. Removal of Fuel i\fanifold •• Remove air cleaners and cover 
inlet housing (par. 88 b). Remove rocker arm cover (par. 82 b). 
Di,connect fuel pump outlet line from lower or inlet manifold and 
fuel retum hose from fuel retum manifold. Disconnect injector fuel 
lines from fuel connectors (fig. 74). Loo$cn lock nuts on connectors 
and screw connecton out of cylinder head and discard copper 
washers. Carefully pull manifolds out of cylinder head. 

c. Inspeetion o( Fuel Manifolds. The tapered seats in the ten 
must be inspected for scored or scratched surfaces or dirt on the 
seat. All passages must be free of sediment. All connections must 
be leakproof. 

d. InstaOation o( Fuel Manifolds. Make sure seats in manifold 
tee connections are perfectly clean. Install the inlet manifold in the 
lower openings of the cylinder head with the tee connections on the 
top side. With lock nuts in place on connectors, install new copper 
washers and carefully screw connectors into cylinder head while 
moving manifold to seat connectors in tapered slots in tee connec­
tions. Tighten connectors evenly and then tum down lock nuts 
against copper washers to compre .. w, .. hen (fig. 74). Connect in­
jector fuel pipes to top of manifold connectors. Install upper or 
retum manifold with tee connections on bottom side. Use new copper 
washers and repeat operations to install connectors. Connect fuel 
pump outlet line to inlet manifold and fuel retum hose to return 
manifold. Install air cleaners (par. 88 C). Tum fuel tank selector 
valve to LH or RH position. Start engine and check all connections 
for leaks and tighten as required. CAUTION: AU fuel connections 
on the cylindu head must be leakproof so as to prevent Diesel fuel 
from dilutinl the lubricatinll oil and thus damallinll the enlline. 
Stop engine and install rockcr arm covcr (par. 82 c). 

99. FUEL TANK SELECJ'OR VALVE. 

a. DelCription. The fuel tank selector valve controls the fuel 
supply from either set of tanks (fig. 61). With valve in. RH position, 
fuel is supplied to both engines from the set of tanks on ri,ht side 
of vehicle. In LH position. fuel supply is from the tanks on left 
side of vehicle, Return fuel from the injecton is pumped into the 
upper tank of the set in usc. 

b. Removal or Fuel Timk Selector Valve. Remove engine com­
partment side cover plate and door (par. 167 c). Remove engine 
compartment splash panel (par. 168' d) , Remove two air cleaners 
toward flywheel end of right engine. Drain fuel from both right and 
left fuel tanks, if necessary. so that fuel level in both !lets of ·tanks 
is less than Y4 full. Disconnect all fuel lines on fuel tank sclector 
valve. In fighting compartment, unscrew nut and remove valve 
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handle. Unscrew two bolts at bottom of valve plate while valve is 
being supported in engine compartment. 

c. Inltalla,ion of Fuel Tank SeIt':f:IOr V.lve. While valve is 
held in position in engine compartment, install two bolts from fighting 
compartment 'ide lind tighten. Install valve handle and tighten nut. 
In engine compartment attach fuel lines to valve and tighten all 
connections. Install the two air c1eanus. Tum fuel selector valve to 
R H or LH. Start engines and examine fuel conneetions for leaks. 
then shift fuel tank selector valve to other set of tanks and again 
examine connections for leaks. Install engine splash panel (par. 
168 e). Install engine compartment side cover plate snd door (par. 
161 d). 

100. FUEL LINES. 
•• De.ctiplion. Flexible hoses instead of steel tubet 8rc u~ 

where ftexing is required in performing maintenance operations or 
where rigid tubes would be subjected to considerable vibration. 
Brazed sted tubing is used. for the more rigid ilUtallations (fil. 39). 

h. Re monl a nd Ineta natio n of Fuel Linea. When loosening or 
tilhtening the compression fitting on the ends of the tubes or hoses, 
hold the nipple. elbow or bushing from tun'!ing. Use tight· fitting 
end wrenches to prevent rounding the come~ on the connections. 
p .otect the open fittinlS and ends of the disconnected line!!l with tape 
to prevent d irt enterinl the fuel system or lines or getting into the 
threads on the fittings. Avoid bending the steellfnes to provide access 
to other units by removing the line where practical. Before instal· 
lation make sure the threads and packing glands are clean and free 
of dirt particles. Spring the tubes or bend the hoses to start the 
threads squarely to avoid cross· threading. Use sufficient pressure 
when tightening connections to prcvent leaks, but avoid ovelSbessing 
the threads or connections. 

e, Replacemcnt of Fucl Linea. Replace all damaged hoses as 
complete prefabricated assemblies. Tape may be used to effect 
temporary emergency repai~ but is short-lived and may soon leak 
and cause loss of fuel. When possible replace steel tubing with pre­
formed tube assemblies. When necessary to make replacement from 
bulk lengths, first measure the developed lenr;th of the tube to be 
replaced. Cut the new tube of sufficient length to anow for bend •. 
Use extreme care in bending new tubing to avoid kinking. In many 
casn bends can be made with a larger radius than used in formin, 
the eri,ina! tube. After the tube is fitted , dress both ends off squarely 
with a file Remove bun on ilUide and outside of tube. Place the 
correct compression fittings or packinl glands on each end of the 
tube. The ends of the tube are now ready to be double-lap flared 
if this type of connection was eri&inally used. The fuel line flarinl 
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tool (41-T-3140) i. used to duplicate the oricine' double-lap fiare. 
Follow specific instructiOf\.l in the lid of the tool boll:. 

d. To Bleed Fuel System. If Iud filtcn end lines have bt-cu 
disconnected or removed end emptied, it may be nec(Tery to bl~ 
the fuel system of each engine to purle the system of air. Make 
sure fuel tank is full to bottom of !!trainer end fuel tank selector 
valve i. turned to tank in system to be bled. Loosen fuel return hose 
on tee connection at fuel anI< selector valve. Apply not more then 
IO-pounds air pressure (par. 46 b (2» to upper fuel tank end bitt(( 
fuel from loosened connection until system is purted of air. Ti&htm 
that connection and repeat procedure for fuel system for other cn,ine . 
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101. COOUNG SYSTEMS. 

'-at _pI: 

101 
102 

103 
10. 
IDS 
106 

107 
108 
109 
110 

a. Deteription. The twin Diesel engines are liquid cooled. Each 
engine is equipped with ' a water pump and fan and provided with 
a separate radiator and auxiliary water tank so that the cooling 
systems are completely independent (fig. 75). Engine operating tem­
perature is controlled by thermostats which regulate the flow of 
water through the radiator (tig. 76). When engine temperature is low, 
the thermostats cut off the flow of water through the radiator and, 
by means of a bypass tube. the pump circulates the water throUlh 
only the oil cooler, cylinder water jackets and cylinder he.d. Be­
cause the radiators are mounted at the rear of the vehicle, the two 
engine fans draw air in through the grating in en&ine compartment 
doors and from the fighting compartment and force it out throu&h 
the radiaton (ti,. 76). The fans are provided with shrouds, attllched 
to the radiators, which ' direct the air stream and incre.sc cooling 
efficiency (Ii&:. 76). The auxiliary water tanks in the en,ine com­
partment. one connected to each cooling ')i.tern. provide additional 
water capacity and extra space for the water when it becomes he.tc:d 
and expand.. Each cooling I~tem i1I filled throUCh the auxiliary 
water tank (fi&:. 75). Filler openinp are equipped with pl\!MUCe type 
finer capt. The cap h .. a I])Iing ojXiated valve desi.lDed to hold 
pres.ure up to 'approximately 12 pounds jXi' M:Jual\! inch. 

102. FJU.lNG OF COOUNG SYSI'EMS. 
a. Addl. Water. On e.ch coolin&: eyatem, remove pin and raiae 

hin&:ed cover marked "WATER". one at e.ch me on top deck at 
rear of tun'et (fia:. 8) . If engines are hot, alwa)"l ~ filler c.p 
only Y4 tum to allow any .te.m in the .ystem to ClC8pe gradually. 
This will prevent being scalded by !te.m and hot water. After pres­
WI\! i. I\!Ie.sed, unserew cap further and remove. Do not take out 
the strainer. If water levd IS low and not visible in the auxiliary 
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All VENTlt-IG ruBE 

f-::= TO RAOU.TOR 
_ fQU",I!U!I T\IIE 

."""'" WATER TANK 

- TO lNGIHE INTAKE (SlJCIl()Hj 
IA PO 6ISII1 

"gure 75-5"_'", How Auxlll(lry Wot., la,," I. Connected 
to CoolI ... S,..,.m 

watu tank, first open air bl~er valve (fig. 76) . Then fill with water, 
or antifrttze compound if necessary, to top of fill er opening, The 
filler pipe extends down into the: tank to provide: the necessary .ir 
space: for expansion. Close thf' air bleeder valve: if it has been opened 
and screw filler cap on tizhtly, lower the: cover and insert the: lock 
pin. 

103. FLUSHING COOLING SYSTEMS. 
•• Drain Coolin@: Sy.tc:m . Unscrew drain opening plug in enlinc: 

compartment floor under ea ch engine dra in valve (fill_ 140). If there: 
is antifreeze in the: cooling syst em, provide: suitable containers. 
Open both filler cap coven Bnd remove: auxiliary water tank filler 
caps. Raise engine: compartment doors (par. 167 _) and ra ise and 
lock splash panel. Open water drain valve on each engine and air 
bleeder valve on each thermostat housing (filii:. 76). 

b. Flusb Coolinl!: System . Drain coolin&: system (precedinll: sub· 
paragraph b) . Next, at rear of vehicle and above exhaust deflector. 
remove drain plug in each lower comer of each radiator. Flush system 
with water until water running out of drain openings is clear. Install 
and tighten the four radiator drain plulil:s. 

e. Fill Cooling Syttem. Tightly close the water drain valve on 
each enlil:ine. If systems are to be filled with water. put 14 ounces 
of rust inhibitor in each auxiliary water t ank and fill each water 
tank to the top with approximately 15 gallons of water. Do not 
remove the strainer. It antifreeze is to be used. read paragraph 18. 
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Close air bleeder valve on each thermostat housing (fig. 76). Inspect 
cooling system for leaks. Lower engine compartment splash panel 
and hook in place. Close and bolt engine compartment doors. See 
that filler cap gaskets are serviceable. Put caps on and tighten. 
Inspect radiator drain plugs for leaks. Inspect ena:ine drain valVe!! 
for leaks, and if they are tight, screw the qrain openina: plUiS in 
tightly. 

104, RADIATORS AND FAN SHROUDS. 
a. Deteription. The two radiatou, mounted at the rear of ena:ine 

compartment, are the cross-flow type. Water from the engine enters 
the top connection on the side tank clO!le!lt to the other radiator, 
Hows crosswise through the radiator and out the bottom connection 
in the outer side tank, entmng the engine throuih the oil cooler 
(fig. 75). The top connection on radiator side tank is an air vent 
tube: to the auxiliary water tank. A fan shroud attached to each 
radiator directs all the air from the fan through the radiator to 
increase coolina: efficiency (fia:. 76). 

h. Removal of Radialor. R emove rea r engine compartment cover 
plate. Remove engine compartment Hoor plate!! (par. 170 b). Remove 
exhaust deflector (par. 78 b) . Drain cooling system (par. 100 a). 
Loosen all upper hose connection clamps on radiator, thermostat 
housing and auxiliary water tank (fig. 76). Remove engine to radiator 
tube: and auxiliary water tank to radiator tube:. From beneath, loosen 
all hO!le connections and remove radiator outlet tube: and tube: to 
auxiliary water tank. Attach hoistini tackle or rope slini to upper 
connections on radiator and support radiator 50 brackets can be: 
removed. Remove two bolts on each of the four brackets which 
attach brackets to radiator. On outside of huH remove upper and 
lower radio tor bracket bolts and remove the t\1I'O outer brackets 
with insulators. Remove bolt which attaches upper radiator inner 
bracket to radiator center support and remove bracket. Remove bolt 
which ottachc-s radio tor lower inner bracket to radiator center sup­
port and remove bracket. Pull radiotor slightly rearward to provide 
necessary clearance for bottom outlet and hoist rodiotor out of 
eniine compartment. CAUTION: Do not pry on radiator. If it is 
necessary to remove fan shrouds, remove bolts on outer side and 

• 
bottom of shroud. Next remove bolts which attach inner side of 
shroud to radiotor center support. Pull shroud reorward to clear 
the fan and lift shroud out. 

c. Installalion of Radialor. If fon shroud was removed, install 
it by reversing the removal procedure. Inspect all radiator bracket 
insulators. and replace any which are not serviceable. Make sure 
radiator cooling surfacc-s are clean. Install radiator by reversina: the 
removal p~ure. Inspect all tubes, hoses and clamp!!. and replace 
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if necessary. All tubes must be wip«! clean. Slide hoses with clamps 
onto tubes until flush with end of tube. Install tubes and hose con· 
nections, Center each hose connection and turn hose clamps so that 
$CTew!i will be accessible. Tighten all hose clamps securely. Before 
installing rear cover plate, fill cooling system (par. 103 d) and examine 
all connections for leaks. Complete the IIsstmbly by reversing the 
r emainder of the removal procedure. 

105. AUXlllARY WATER TANKS. 
•• Deserip lion . An auxiliary water tank in the cooling system 

of each engine provides additional water capacity and expansion 
space for the water when heated (fig. 75). The filler ~in& for 
each cooling system is on the top of the expansion tank. Any air 
in the radiator is vented through the large tube leading to the 
auxiliary water tank. W ater poured into the auxiliary water tank 
flows out the smaller tube to the radiator outlet tube to fill the 
coolina: system (fig. 75). The water pump does not circulate water 
throuib the auxiliary water tank. 

h. Rem oval of Au xiliar y Wate r Tank. Remove engine com· 
partment cover plate and door above the tank to be removed and 
open the other dOOf (par. 161 e). Remove engine compartment splash 
panel (par. 168 d). Drain cooling system (par. 103 b). Loosen two 
damps on each connection at rear end of auxiliary water tank (fi,. 
75). Remove two bola which attach rear of tank to sponllOn cover 
plate. Remove two similar bola at front end of tank, suPportinl 
front end when removing last bolt, and pull tank forward off the 
hose connections and lift tank out. 

e. Insla llalion of Auxiliary Wale r Tank. In!lpect hose connec­
tions and damps, and r eplace if necessary. Install auxiliary water 
tank by revening the removal procedure. Position hose clamps so 
that screws are accessible for future tightening with cover plates 
installed. T ighten hose connections. Close engine drain valve. Open 
ai r bleeder valve, and fill cooling system. CIO$e air bl~er valve 
and inspect for leaks before installing engine compartment Ipla.to 
panel. 

106. WATER PUMPS. 

a . Deser iption. Each engine is equipped with a centrifugal water 
pump which circulates water through the cylinder block, cylinder 
head. and radiator and oil cooler. The pump is mounted on the fan 
end of the blower housing directly under the governor weight hous­
ing. It is driven by a coupling on the end of blower lower rotor shaft. 
The pump shaft turns on a p relubricated double row ball bearing 
which does not require additional lubrication. 

h. R emoval of Wate r P ump. Open engine compartment doors 
(par. 167 a). Raise and lock ena:ine compartment splash panel (par. 
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figure 77-Remoy'"s Water Pump 

168 b). Drain ~ngine cooling system (par. 103 a). Remove th e: two 
air cleaners nearest the: fan, and covet' the openings in the: air ini<et 
howing; Loosc:rfhosc: clamp around Sf:'al between water pump cover 
elbow and oil cooler and slide seal up on elbow (fig. 77). Disconnect 
the water pump drain tube by loosening the %6-in. ferruled nut at 
dbow on water pump. Remove two bolts which attach water pump 
inlet packing flange to cylinder block. Using fuel pump wrench 
(41 -W-49S- 100) , remove three bolts which attach water pump to 
blower end plate cover (fig. 17). Tum the pump one-quarter turn 
toward the outside: of the: tank, then slide the pump assembly down 
and toward the rear. and lift it out of the vehicle. Cover the oil 
cooler water outlet to prevent dirt from dropping into the cooler 
housing. CAUTION : W1u!n rep/acinA new pump be sure the water 
bypass elbow lines' up before startinA the liIe-;n. terruled nut. 

c. Intl. llation o( Water Pump. Position Hange on water pump 
outlet, and install new packing ring. Slide hose clamp and new 
inlet !leal onto pump cover elbow. Lower the pump into place, and 
install by reversing the removal procedure. Tighten packing Hanle 
evenly. Position the hose clamp on water pump inlet seal so it will 
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be accessible for future tightening from above a nd tighten damp. 
Fill engine cooling s~tem (par. 103 d . Start engine. and insped all 
cooling system connections for leaks. Lower and hook engine com· 
partment splash panel ( par. 168 l') and dose and bolt engine com­
partment doors. 

107. FANS. 
a. IH. ... ,.illlion. E ach engine is equippro with a 5-blad e gear 

driven fan to force air out through the radiator (fig. 76) . The fpn 
shaft is mounted on ball bearings with lubrication provided by the 
engine oiling system. T he two fans tum in opposite directions ind i­
cated by an arrow on top of each balance weight cover. and are not 
interchangeable. 

b. Removal or F.n. Open engine compartment doors (par. 
167 a ). Raise a nd lock engine compartment splash panel (par. 
168 b ) . Remove six nuts and lock washers from fan bola which 
attach fa n blade assembly to drive hub. Do not remove fan bolts 
but withdraw just enough to clea r fan and allow it to tum {reeiy. 
R emove cap screw. lock washer and thick washer on end of fan 
shaft. Move fan assembly toward radiator and off hub. and withdraw 
it from fan shroud. 
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f 'gure 7 9-Top View of Eng ine s Showing Wote r MClnlfolds 
Clnd Conne ctions 

r. In81a lla lio n of Fan . Wi~ mounting face of fan drive hub plate 
clean. Hold fan above balance weight cover with hollow sides of blades 
fa cing radiator. See that the two arrows on fan blade assembly in­
dicate the same direction of rotation as arrow on balance weight 
cover. When fan is assembled. it turns in the direction indicated by 
this arrow and the leading edges of blades must be farther from 
radiator than the trailing edges (fig. 76). After making sure fan is 
turned the right way. lower it through opening in shroud and as­
semble by reversing the removal procedure. 

100 WATER MANIFOLDS. 
a. ik&eriplion. The water manifold on each engine is attached 

to the cylinder head. and located b<:tw~n the rocker arm cover and 
the exhaust manifold (fig. 79) . Water flows inlo the manifold 
through six wat er o~nings in the cylinder head and through the 
manifold to the thermostat housing and then to the radiator. The 
water temperature gage bulb is installed in the manifold a t the fly­
wheel end. 

h . Removal of Water ~lanifol d. Open engine compartment 
doors (par. 167 a). Raise and lock engine compartment splash panel 
( par. 168 a). R emove engine compartment floor p lates ( par. 170 b ). 
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Drain both encine coolint systems (par. 103 b). Remove thmnostat 
housing and thcnnostats from water manifold (par. 109 b). Remove 
exhaust manifold (par. 76 b). Use ~nch to hold water temperature 
,age bulb busbin, from tumiDIt and unscrew bulb n·t&iner nut. Care­
fully remove lage bulb to avoid damage to ,aiC tube or bulb. Re­
move 12 nuts and lock washers which attach. manifold to cylinder 
head, end lift manifold off. Remove the water manifold gBskets. If 
the manifold is to be rcpu.ted, unscrew the: temperature: Cagc: bulb 
bushing. 

c. Inllall.tion of Waler Manifold. Clean the iasket surfaces on 
the cylinder head and water manifold flanges. Position six new 
gaskets on studs. If reducer bushintr; is to be installed, use non-hard­
ening gasket cement on threads and $Crew busbin, into water manifold 
without cxcessive: pressure to avoid cracking the manifold. Insert 
water temperature gage bulb and tighten fittinl. Position water mani­
fold on studs and install the 12 lock washen and nuts. First draw 
all nuts down lightly and then, workinl from the center toward ends 
of manifolds, tightm all nuts with uniform pressure. Install exhawt 
manifold (par. 76 e). Install thermostats and housing (par. 109 d) . 
Fill both engine coolinl systems and inspect aJl connections and , 
leaks. Complete the installation by revening the remainder of the 
removal procedure. 

109 TIlERMOSTATS. 
a. Deleriplion. Two thermostats are located in the outlet end 

of the water manifold on each m,ine, The thermostat housinl or 
cover also serves as the cylinder water outlet (fi,. 79). The thenno· 
stats regulate eniine temperature by controllinl the circulation of 
water through the radiator. When engine water temperature is less 

.than IS8" P the thermostats completely block any circulation through 
the radiator. The water then is circulated by means of a bypa. tube 
only through the engine and oil cooler. Thus only a small Quantity 
of water has to be heated and the engine reaches efficient operati", 
temperature much more quickly. Alter .,nK;ne water t.,mperature eJ:­
ceeds tS8"P , the thermostats start openina; and permit som., water 
t o circulate throuKh the radiator. When water temperature reaches 
approJ:imateiy 18S"P . the thermostats are opened fully a nd dose 
off circulation thrOUlh the bypass tube so that all water is circulated 
throua;h the radiator. In cold weather when thermostats are dosed 
and heated water is heina; circulated throuKh the oil cooler, it really ' 
acts as an oil warmer. By thus heating the oil. more positive en(ine 
lubrication is a.ured in cold weather. One of the rellSOns for usina; 
two thermostats. which are idmtical in each miine, is to minimize 
resistance to the flow of water when thermostats are fully opened. 

b. 
(par. 

Removal o( Thermo,tal,. Open encine compartment doon 
167 a). Raise and lock eniine compartment splash panel (par. 
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figure 80-Showlng How Thermostats Are 'nstalled 

168 b ) . Partially drain cooling sys tem t o bring water level below the 
thermostats. Loosen four ho~ clamps on engine to radiator tutH:- . Slide 
engine water outlet hose up on tube, and swing lower end of tutH:- to 
one side to clear the thermostat housing. R em ove two bolts which 
attach wat er by pass tube elbow to therm ostat housing. If elbow 
gasket is loose, spring elbow awa y from housing s lightly and remove 
gasket . R em ove four bolts and lift t hermostat housing off. Lift ther­
mostats out (fig. 80). 

..... Inspedion of Thermostats. After the thermosta ts are re­
moved, examine the condition of the sylphons ( tH:-llows) and the 
va lves. Unless valve is t ightly closed, the thermostat must tH:- re­
placed. 

d . InstaUation of Thermoltat&. Clean Itasket surfaces on mani­
fo ld and thermostat housing. Wipe the thermosta t seats in manifold 
clean. Place the thermosta ts in the manifold with the valves up 
(fig. 80). Use new gasket, if necessary, and install thermostat housing. 
Tighten bolts on opposite comers to draw housing down evenly and 
then tighten all bolts. Install the bypass tube elbow using a new 
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a:asket if necessary and tighten bolts evenly. Install engine to radia ­
tor tube and tighten all h~ damps. S= that air bleeder valve is 
open, fill the cooling system. then dose air bleeder valve. Ins~ct 
water connections for leaks. Lower engine compartmmt splash panel 
and hook in place. Close and bolt engine compartment doors. 

110. AIR BLEEDER VALVES. 
s . Deeeriplion. An air bleeder valve is installed in each ther­

mostat housin& for the purpose of venting air out of the: engine: 
water jacketing when cooling system is being filled (fig. 79), 

b. Removal or Air 81e<eder Valve. Open engine compartment 
doors (par. 167 a). Raise and lock engine splash panel ( par. 168 b). 
Partially drain cooling system until water level is below thennostat 
housing. Place wrench on hexagon of valve body, below the packing 
nut, and screw air bleedu valve assembly out of thennostat housing 
(fig. 80). 

c. In. taUalion of Air Bleeder Valve. First hold the valve body 
with a wrench and open the valve all the way by tuminlt hand­
wheel counterclockwise until it stops. Screw air bleeder valve into 
thermostat housing and tighten. Fill cooling system (par. IOJ d ). 
Close valve and inspect for leaks. Complete the installation by re­
versing the remaindu of the removal procedure . 

• 
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CLUTCHES 

Clutches . . . . . . . . . . . . . . . . . . . . . . . . . , . . . , . . . . . . . . . . . . . . . 
Clutch pedal and linkage " ... _ ... , ..... , ... , . .... , .. .. , 

C lutch lockouts -- ... . .......... ', . - .. ,_ . . .. . . .. . , 
Clutch pedal free travel. . , , ..... , .... . - .. -., .. , . .. . . , 
Clutch equalizer 
Adjustment of clutch pedal free travel and equalizer . , ... , 

Test for equalization of clutch engagement . .. ... ... . . _ .. .. . . 

III CLUT CHES. 

I II 

112 

113 
II. 

m 

"' 117 

a. DelJCription . Each engine: is equipped with a separate clutch 
which is operated to disconnect or connect the: engine to the: driving 
mechanism. T he clut ch pedal operates both clutches at the same 
time:. W ith the: clutch pedal held down. either or both clutches can 
be locked out of engagement individually by pullina: out the cor­
re~ponding clutch lockout button on the throttle bracket. Thus each 
engine CIIn be disconnected from the other and from the d riving 
mechanism. The clutches are single plate, dry disk type with 
diaphragm presssure spring. 

112 U UT CH PEDAL AND LINKAGE. 
•• lHecription . The clutch pedal is connected by a rod to the 

dutch id ler lever shaft (cross-shaft) under t he driver's seat. T he 
dutch control rod attaches to a lever near the other end of the clutch 
equaliter. which is assembled on the two clutch control idler levers 
(fig. 8 1) . The!!e levers are mounted in a clutch control bracket bolted 
to the hull floor. forward of the rear universal joint. The two idler 
levers are connected t o the dutch release levers at the bottom of the 
two clutch housings by two turnbuckles. 

b . Oieeonneetion o( Clutch Control Linkll@:e. Back off jam nuts 
(left-hand t hread) at front ends of t urnbuckle!! (fig. 85). R emove cot_ 
ter pins and devis pins which attach turnbuckle yokes to lower end. 
of dutch idler shaft levers. R emove locknut from id ler lever shaft 
bolt and take out the bolt (fig. 85). R aise idler levers and equaliter 
assembly enough to permit lower ends of idler levers to swing forward. 
and u nscrew turnbuckles from yoke!! on dutch release levers (fig. 83). 

113. CLUTCH LOCKOUTS . 
•• De.cription. The two dutch lockout buttons (fig. 17) on the 

throttle bracket. used to lock the two dutches out of engagement, 
are connected by cables to the lockout shaft levers mou nted in the 

224 Or If« 
( UNIVER'iITVOFILlI~\ 

ATURBANHHAMPAIGN 



• 

CLUTCH CONTROl ROO 

CLUTOI SELEClOlt 

THROm£ IDlER 

CLUTOI IDlER ""~ 
CONTROl S!'RI J'ojG 
CYLINDER 

CLUTCHES 

MAIN THROm£ 
CONT1I:OL ROO 

ACCEtERA10R P£DAL 

TM 9-752 
113 

RA PD 61197 

figure 8' -Clukh Pedol ond U"k09'8 

d utch control brackrl. Wh"'n lockout buttons ar", pushed in. the fl ats 
on the lockout shafts (fig. 82) are in hori rontal position so there is 
no intfflerence with the travel of th", clutch idler levers. When the 
clutch pedal is pushed down, the lower ends of idler levers move 
rearward. Pulling out the lockout buttons rotates the lockout shafts 
into POSItion so they block the return of the idler leveN! and hold 
clutches in the disengaged position (fig. 82). CAUTION : Hold clutch 
pedal all the way down when operatinA clutch lockouts. 

b. Ad ju stm enl o ( W ire Type Control Cable. Raise hinged door 
over rear univerutl joint. Remove four bolts and lock washers which 
attach «,ar univerutl joint cover and lift cover out. Stt that cable 
housing is clamped tightly to side of clutch control bracket (fig. 82). 
With swivel block clamping screw loose and lockout button pushed 
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all the way In, set lockout lever so that flat on lockout shaft il in 
horizontal position (fig. 82) and tighten the clamping screw while 
holding swivel block with pliers. NOTE: Wilen clutch pedal is lleld 
down, the flats on lockout shaft. are visible through operunAs in sides 
01 brscbt castin._ Bolt rear universa l joint cover in position and 
lower hinged door. 

e. Adjul tment or Rod-end T ype Control Cable. For access to 
clut ch control bracket, see preceding subparagtllph h. Lockout cable 
rod-end nub on both sides of lockout lever swivel block must be 
tight Bnd lockout button pushed in all the way. Adjust cable housing 
end-fittin( jam nuts on each side of cable housing bracket (fia:. 83) 
to position each lockout shaft lever so that flat on shaft is in hori­
zontal position (ti,_ 82). Tighten jam nuts. Limited additional adjust­
ment, if necessary, can be ma de by adjusting lockout cable rod-end 
nuts at swivel block (fig. 85). When clutch pedal is held down, the 
flats on lockout shafts arc visible through Openinis in sides of bracket 
casting. Bolt rear universal joint cover in position and lower h inied 
d=. 

d. R emoval of Wire Type Control Cable. Raise door above rear . 
universal joint. Take out four bolts, and remove rear universal joint 
cover. Loosen swivel block clamping screw and remove screw holding 
cable housing to dutch control brack~ (fig. 82). Remove front uni­
versal joint cover, propeller shaft housing center cover, and rear 
cover (par. 123 a). Loose" cable dips on throttle rod guide plate 
bracket. Remove screws holding dips to left steering brake cover plate 
on differential housing. Remove cable clip on back of throttle bracket. 
Unscrew nut on cable housinlt at rear of throttle bracket and with-
draw control cable asuillbly from throttle bracket. 

e. Inl lallation of Wire Type Control Cable. R emove nut and 
lock washer on lockout button end. After inserting control cable 
through hole in throttle bracket. thread cable through lock washer 
and nut which attaches it to throttle bracket. Tilthten nut. Place cable 
in position on hull floor. T hread operating wire through hole in 
lockout shaft lever swivel block (fig. 82). Attach cable housing clamp 
to side of control bracket. Install and tighten all other cable damps 
and dips and from this point reverse the removal procedure in pre- • 
ceding subparagraph d . Ad just control cable (see preceding sub­
paragraph b ). Install propeller shaft housing center cover, rear cover, 
and the fro!)t and rear univcnal joint covers. Lower the hinged door. 

f. Removal o( Rod-end Type Control Cable . F or access to 
clutch control bracket refer to preceding subparagraph d . Remove 
nut and lock washer on lockout rod end at rear of swivel block. Un­
screw and remove lockout cable housing end fitting nut and lock 
washer on rear side of cable housinlt support bracket (fig. 85). Pull 
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cable housing and rod end out of swivel block and the support 
bracket. From this point the removal procedure is the same as out­
lined in pTtteding subparagraph d . 

g. In&taUation of Rod1!nd Type Control Cable. Remove three 
large nuts and lock washers from cable. After- inserting control cable 
through hole in throttle bracket, thread cable through. lock washer­
and nut which attaches it t o t hrottle bracket. T ighten nut. Place 
cable in position on hull floor. With one large nut and lock washer 
on cable housing end fitting, insert cable housing through hole in cable 
housing support bracket on clutch control bracket (fig. 85). Place 
second large lock washer- and nut on rear side of cable housing end 
fitting. Screw one small nut with lock washer on cable rod end and 
insert rod end in swivel block. Screw other small nut with lock 
washer- on rod end and tighten both nuts. Adjust control cable. (See 
preceding subparagra ph c). Install propeller short housing center 
cover and rear cover, also t he front and rear univenal joint coven. 
Lower the hinged door. 

114. CLUTCH PEDAL FREE TRAVEL. 
a. ~...,ripHon. Clut(:h pedal fr« t ravel is the distan(:c the. clutch 

pedal can be pushed down belore any rC!listance of the clutch pres­
sure plate springs is felt (fig. 82). The amount of travel gradually 
decreases as the clutch disk facinis wear. Whenever free travel, 
measured at top of pedal pad and along the path of its travel, is 
reduo;:ed to one inch, the two turnbuckles in the clutch linkaie must 
be readjusted. 

h . Adju8tment or Cluleh Pedal Free Travel. Both the pedal 
free travel adjustment and equalil~er adjustment are made by adjust­
ing the clutch. linkage turnbuckles. Procedure for making both 
adjustments is combined in paragraph 116. 

115. CLUTCH EQUAUZER. 
•. De8erip.ion. The clutch equalizer- is a mechanical device 

which links the long clut ch control rod to the two clutch control 
idler levers (fig. 83). Its purpose is to compensate for variation in 
the amount of wear on the friction fa cings in the two clutchC!l so that 
both clutches will continue to engage at the same time . 

h. Adjuetmenl. Both the equalizer adjustment and the clutch 
pedal free travel adjustment are made by adjusting the clutch. linkage 
turnbuckles (fig. 85). Procedure for makini these adjustments is 
contained in the following paragraph. 

116. ADJUSTMENT OF CLUTCH PEDAL FREE TRAVEL AND 
EQUALIZER. 

a. Check Pedal He.ight in Released P o.ilion. W ith the pedal in 
relea sed or fully up position, the correct vertical dimension from 
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driver's seat floor plate to lower edge of pedal pad is 10% inches (fig. 
82). If n~cessary, adjust the released posi tion of clutch proal by the 
stop screw on lower end of pedal (fig. 82). Loosen jam nut , tum 
screw as requirm , then tighten jam nut. 

h. Check Pedal Height in Depre8sed P08ition . W ith the proal 
in depressed or full y down position, the eorrect vertieal dimension 
from d river's seat floor plate to lower edge of proal pad is 3 inches 
(fig. 82) . CAUTION: 11 pedal cannot be depreS$t':d to thi$ 3-inch 

.... ,., "," 
"gvre 83-Cltecldn. ECfuallIer Adjustment 
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dimension because it strikes the protrudin/l end 01 a volute suspen­
sion bracket bolt directly under the pedal, replace this bolt with II 
shorter one. 

c. Ad jU8t Eq ualizer. Raise hinged door over rear universal joint. 
Remove four bolts and lock washers which attach rear universal 
joint cover. and lift cover out. Loosen iam nuts on both ends of both 
turnbuckles (fig. 85). NOTE: lam nuts on front ends of tu rnbuckles 
have left -hand threads. Turn left tUrnbuckle to shorten it only 
enough so that left clutch lockout button can be pulled out easily 
without holding clutch pedal down. To obtain two inches tree travel, 
lengthen the turnbuckle, by turning in opposite direction, exactly 18 
flab (six flats on hexagon turnbUCkle is one full tum, 18 Hats il three 
full turns). H old turnbuckle with wrench to prevent it from turning. 
and tighten i am nuts on both ends. H old clutch pedal all the way 
down, push left clutch lockout button in and let clutch pedal up. 
Next, while the clutch pedal is beini held down 3 to 4 inches to take 
slack out of clutch linkage, adjust riiht turnbuckle so that clearance 
between hooked end. of equalizer rear link and side link is the same 
on both sides of equalizer. Clearance can be measured by a feeler 
gaie or a six-inch scale (fii. 83). Hold turnbuckle with wrench to 
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figure 85-fquallIe r Re moyed from Idle r Le ve n 

prevent it from turning and tighten jam nuts on both ends (fig. 85). 
Hold clutch pedal all the way down. pull out both lockout buttons 
and let clutch pedal up. See that gearshift lever is in neutral. Tum 
propeller shaft by hand and if i t does not turn freely, loosen jam nuu 
on each turnbuckle. lengthen each turnbuckle exactly two flats and 
tighten jam nuts. Propeller shaft must tum freely by hand. 

d. Adju5Im c nl or e lmc h Co,,' r ul R ... I. Unleu th" factory ad­
justment of the clutch rod ottachM to the ~ualizer was changed. 
or the rod replaced, no adjustment is required except after long 
service to correct fOf any wear. When this rod is colTectly adjusted, 
there will ~ Va-inch clearance between the equalizer side link pins 
and the rear of the slots in the idler levers with clutch p!edal in 
released position and clutch lockouts in. If the clutch control rod is 
correctly adjusted, proceed with the test for eQuali:llation of clutch 
engagement (par. 111). If adjustment is nec<eS$8ry, the procedure 
is as follows: R emove propeller shaft housing rear cover. Loosen 
control rod yoke jam nut (fig. 84) . Remove cotter pin and clevis pin 
'which attach left end of equalizer rear link to left side link (fig. 84). 
Spread equalizer side links so equali~er can be di$COnneeted from 
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idler levers. Hold front end of equalizer down, t o provide clearance 
to remove yoke pin which attaches control rod yoke to equalizer 
front link, and remove pin. Assemble equalizer temporarily on idler 
levers and replace clevis p in previously removed but do not insert 
cotter pin (fig. 84). Pull equalizer rearward until pin~ on equalizer 
side links are at rear of slots in idler levers. With equalizer held in 
nonnal position, adjust control rod yoke so that rear of pin hole 
in yoke is even with front of pin hole in equalizer front link. Remove 
equalizer assembly so that control rod yoke p in can be installed. 
Install yoke pin so head of pin is at top, insert and spread cotter pin. 
R eassemble equalizer on idler levers, install clevis pin in equalizer 
side and end links with head of pin at top, insert and spread cotter 
pin. T ighten control rod yoke jam nut (fig. 83). Install propeller 
shaft rear cover. 

e, Test Operation of Clutch Lockouts. Hold clutch pedal all the 
way down. pull out both lockout buttons and let clutch' pedal up. 
Push clutch pedal down until resistance of clutch pressure plate 
sprinis is felt. See that clutch pedaf has at least one inch of additional 
downward travel beyond this point. This is necessary to insure suffi­
cient clearanee bdw~ lockout shaft' and idler levers so that· lock­
out control cables will not be subjected to excessive strain when 
lockout button' are being pulled out. If clutch pedal does not have 
this addition91 downward travel of one inch. the clutch control rod 
must be adjusted. See precedini subparagraph 116 d . N ext make t est 
for equalization of clutch engaiement outlined in the following para­
graph. 

117. TEST FOR EQUALIZATION OF CLUTCH ENGAGEMENT. 

a . General. Before making this test. it i~ necessary to check the 
tachometers fot accuracy and to see that engine speeds are synchro­
n ized. 

h. Test T achome ter s. Start engines and operate at 1.000 to 1,200 
revolutions per minute, until engine temperature gages read 150°F . 
See that clutch lockout buttons are in, and propeller shaft is turning. 
Compare the two tachometer readings. If they vary more than 100 
revolutions per minute. one tachometer or the other is out of calibra­
tion and must be: replaced. 

c. T est Throttle Synchronil!l8lion. W ith both clutch lockout 
buttons pulled out, ron engines at 1,500 to 1,800 revolutions per 
minute. Compare tachometer readinis and it they vary more than 

' tOO revolutions per minute, synchronize the throttles (par. 73) before 
proceedini to test clutches. 

d, T H t for Eq:ualized En gagement of Clutchell. Start the vehicle' 
on level ground in third gear several times, engaging the clutches 
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in the regular manner, and watch both tachometers while the clutches 
are eniaging. If clutch linkage is adjusted correctly, both tachometer 
hand, will drop toe:ether. If one tachomder hand consistently drops ' 

,more quickly than the other, inspect the entin' dutch linkage, includ. 
inK' the equalizer, to make lure it moves freely and that there: is no 
binding in any of the clevises. If the: linkage is free, recheck the 
equali%er adjustment (fig. 83). After rechecking the: adjustment, if 
appreciable variation in the eni8&ing action of the clutch" still 
exists, rder to Clutch Trouble Shooting (par. 47). When clutch link­
age has been correctly adjusted, install the rear universal joint cover 
and lower the hinged door. 
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liR. DESCRIPTION. 

119 

R. The two engin!"s art connected by three helical geal"'$ in the 
transfer gear unit where power from both cngines is transferred to 
a s ingle shaft which is directly connected to the propeUer shaft (fig. 
51).-Two drive gears, one mount«l on each engine drive shaft (clutch 
shaft), drive the center or drivtn gellr which is mounted on the engine 
driven shaft (fig. a7).T hen are 85 teeth on each drive gear, and 62 
tedh on tht driven gear. With this step-up ratio the propeller shaft 
rotates at 1.37 times engin!" speed. 

119. LUBRICATION • 
• _ O" ... r;pli ..... T he tra.,sfer gear case:, when filled to the to p o f 

the fill er elbow on left sid e of case holds 2~ quarts of oiL T he gears 
run in a bath of oil and the bearings are lubricated by splash. 

h . To Ch e<- k Oil Level in Trans' .. r Gf"ar Unit . Raise hinged 
door over rear universa l joint. Examine transfer gear case fOf oil 
leaks. R emove plug in filler elbow ( fig . 88) . Add oil as neCe$!.8fY to 
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brine I~tl up to top of tlbow. Insta ll and tighten plue and lower the 
hinged door. 

c. T o Drain Tran sf er Gear Unit . RaiR hineed door ovtr rear 
univCf"$81 joint . Rtmovt filler plug. Plact suit able containtr on floor 
under d rain t lbow at bottom of caR . nd remove drain plue. After 
oil is drained install drain plug and tiehtcn. 

d . T o F1u lJ h T r a nAl e r Gear Unil . P our 2 quarts of SAE 10 
engint oil in to t ransfer lear casco Temporarily install filler plue. 
Operatt tneints at 1,000 rtvolution. pet'" minutt, with clutchea tn­
galed and transmission in ntutral, for fivt minutC'S. Drain out flush· 
ing oi l, install and til httn d rain plug. 

e. T o Re fill Tra n l Cer Gear Unil . R t movt filler plul and pour 
2% quarts of SAE 30 tngint oi l into filler elbow. Oil level must be 
visible in t lbow (fig. 88). I nst all and tighttn plug. Lower tht hinged 
door. 
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Section XIX 

PROPELLER SHAn AND UNIVERSAL JOINTS 

Propeller shaft and universal joints , , .. .. , ... , , .... , ... , .' _ 120 
Inspection of propeller shaft and universal joints . , .... .... .. I'll 

Lubrication of universal joints ........ , ................ , .. 122 
Removal of propeller shaft and univenal joint!! _ ....... , .... , 123 
hat.lIation of propeller shaft and universal joints . , .... _ .... , 124 

120. PROPElLER SHAFT AND UNIVERSAL JOINTS. 
I. DeaeriptloD. The propeller shaft and universal joints (fi,. 89) 

transmit the drivinl force from the transfer gear unit to the trans­
mission. The front universal joint sleeve yoke (.Iip hub) i •• plined 
and fits onto the splines on the front end of the propeller shaft , This 
simplifies installation of the propeller .h.ft and a1110 takes care of 
slidlt variation in distance between the transfer lear unit and tranl­
mission. The universal joints are equipped with needle roller bearinll 
which mUlt be lubricated (par. 122) when universal joints are in­
stalled, and at rqular lubrication intervals (par. 31). 

121. INSPECTION OF PROPELLER SHAFf AND UNIVERSAL 
JOINTS. 

a. In.~1 Rear Univer ... 1 Joinl. See that clutch lockouts are in 
and transmission is in neutral. Raise door in filhtinl compartment 
floor over rear universal joint. Take out four bolts and remove rear 
universal joint cover. Examine inside of cover for &fease thrown out 
of universal joint. If a larle quantity of Irease has been thrown onto 
cover. the universal joint oil seals leak, and the propeller shaft must 
be replaced. If oil leals are satisfactory. try turnil1i piopdler shaft 
back and forth by hand and move it up and down. If there is an 
appreciable movement. the bearings are worn and the piopeller shaft 
must be replaced . If bearings are not worn. tilhten the universal 
joint Hanle bolts to see if they are loose. Pull clutch lockout out. 
Rotate propeller shaft by hand and inspect weld around propeller 
shaft tube. Lubricate rear universal joint (par. 122 b). lTutall rear 
universal joint cover and lower t he door in filhtina: compartment 
floor. 

b. In.~1 Fronl Universal Joint and Propeller Shalt. Lockout 
both c1utche!! and shift transmission into cear. Take out bolts and 
remove front universal joint cover with insp«tion plate in place. 
Examine inside of cover, and if there is any quantity of lrease, it 
indicate!! that universal joint bearing oil seals leak, and the propeller 
shaft assembly must be replaced. If seals do not leak, try tuminl 
propeller shaft by hand and work it up and down. Watch for move-
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ment between trunnion and yokes (fic. 89) which indicates bearinp 
are worn and the propeller lhaft mu.t be replaced. Alto cheek for 
worn splines in sleeve yoke (slip hub). J{ there is no appreciable 
wear, tiihten the univensl joint ftance bolts to make sure they are 
not loose, Shift transmi.ion into neutral. Rotate propeller shaft by 
hand and inspect weld on propeller shaft tube. Lubricate universal 
joint and slip hub (pa.r. 122 a). Install front universal joint cover. 

122. LUBRICATION OF UNIVERSAL JOINTS. 
a. Lubricate Front Universal Joint. Take out two bolu and 

remove front universal joint inspection plate. Attach grease gun hose 
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f'gure 91-Lubr/(otln9 the S'eeve Yoke on front Un'versa' Joint 

lubrication fitting at side of trunnion (fig. 90). Pump lubricant into 
joint until it starts coming out the pressure relief valve fitting in 
center at rear of trunnion. Unscrew oil p lug on sleeve yoke (slip 
h ub). and screw in a spare lubrication fitting . Attach grease gun, and 
pump lubricant in until it starts coming out the rear of the dust 
cap (fig. 91) . Remove lubrication fitting, and screw oi l plug in 
t ightly. Install inspection plate, and tighten bolts. 

h. Luhricale Rear Unh-e r sal Joinl , Raise fighting compartment 
. door over the rear universal joint. T ake out four bolts. a nd remove 
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figur e 92-RemoW"n9 Front Unive rsal Join' 'rom Prop. ".r Shoff 

rear universal joint cover. Attach grease gun hose to lubrication 
fitting at side of trunnion (fig. 89), Pump lubricant into joint until 
it starts coming out of the pressure relief valve in center at front of 
trunnion (fig. 89). Install rur universal joint cover and lower the 
door. 

123. REMOVAL OF PROPELLER SHAFT AND UNIVERSAL 
JOINTS. 

•. Remove Propeller Shaft Housing. To provide aqditional 
working space, first remove headlight from storage bracket on hull 
right side plate. Also remove assistant driver's Rat (par. 173 b ) and 
place in out-of-way position. Take out bolts which attach front uni­
versal joint cover to hull floor and to propeller shaft housing, and lift 
cover off. Raise fighting compartment rear door and remove bolts 
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"8ure 03-J1'o.,tlonln8 ProJM". r Shaft to Lower It Info 
"cope Hoteh 

which attach rear universal joint cover. and lift cover out. Raise doors 
in fighting compartment floor and clear stowage spaces to provide 
access to propeller shaft housing center cover. R elease and lower the 
escape hatch (par. 112 b ). T ake out bol~ which attach propeller 
shaft housing rear cover. and remove cover. Remove bolts which 
attach propeller shaft housing center cover to right and left side 
plates. Raise cover clear of housing side plates and pull cover forward 
into assistant driver's compartment and out through escape hatch. 

h. DilConned Front Univereal Joint. Lockout both clutches. 
Unscrew sleeve yoke dust cap (fig. 89). Unscrew nuts on front uni · 
versal joint ftange and remove bolts. Pun universal joint back on 
splines a nd lower the shaft onto the propeller shaft housinli: strap. 

c. Dieeonneet Rear Univenl8l Joinl. Unscrew nuts on rear uni · 
2., 
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Fl,ure 94-Uffln, Propelle r Sheri, 0." Through 
Assl.tant Drlye r'. Door 

versal joint flange, a nd remove bolts, Pull universal joint forward 
from flange on engine driven shaft, and lower tht; propeller shaft. 

d . R em ove Propeller Shaft (rom Ve hicle. With one man at 
front and another at rear of propeller shaft. raise shaft up and over 
the right side plate of propeller shaft housing. and place it on hull 
floor. Pull front universal joint off splines on end of shaft (fig. 92) . 
Remove periscope from assistant driver's d oor. and open and latch 
door. Move front end of propeller shaft toward right front comer 
of hull, raising it as shaft is being pulled forward (fig. 93) . T his will 
pennit rear universal joint to clear the inner rear comer of escape 
hatch so shaft can be lowered through escape h atch onto ground. 
Lift sha ft up through assistant driver's door and remove it from the 
vehicle (fig. 94) . Slide front universal joint onto splines on propeller 
shaft, a nd screw d ust cap onto sleeve yoke. 
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124. INSTAlLATION OF PROPEllER SHAFT AND 
UNIVERSAL JOINTS. 

•. Place Propeller Shari into Vehicle. Unscrew dust cap and 
pull front universal joint off the propl:'ller shaft. Lower rear universal 
joint end of propeller shaft through assistant driver's door and down 
through e!lC8pe hatch until it r~u on the ground. Swing front end 
of propeller shaft into ri,ht front COllier of hull. Raise shaft until 
rcaf universal joint clean rear inner comer of escape hatch so rear 
of shaft can be moved onto the hull Boor (fig. 93). Move shaft back 
on floor on riiht side of propeller shaft so that front universal joint 
caD be po$itioned on shaft (fig. 92) . Rotste the shaft so that slining 
arrow on front end of propeller shaft tube is up. Make lUll! that dust 
cap, retainer washer, gasket and another retainer washer arc placed 
on the: propeller shaft in this C:J:8ct order and that the: cork gasket: 
is serviceable: (fig. 89). Position th~ front univenal joint on the pro­
pellet' shaft splines so that the arrow on rear of the sleeve yoke (_lip 
hub) is in line with arrow on shaft, and slide joint back onto splines 
(fig, 92). Slide la,kef: and retainm alainst sleeve yoke, and screw 
dust cap onto sleeve yoke and tighten. With one man at front and 
another at rear of propeller shaft, lift it up and over the right plate 
on propeller shaft howinl. 

h. Conned Rear Univerw Joint. Wipe rear univenal joint 
flange and tlanle on enline driven shaft clean. Position the univenal 
joint flange. and install bolts from rear with the nuts on universal 
joint flanle side. Tighten nuts. Lubricate rear univerMl joint (par. 
122 b). 

e. Connect Front Univer.al Joint. Wipe universal joint ftallle 
and flange on transmission shaft cleap.. Position the univenal joint 
flallle, and insall bolts from the front with nuts on universal joint 
fl.anle side. Tilhten nuts. Lubricate front universal joint and sleeve 
yoke (par. 122 a). 

d . In.tan Propeller Shall HoU, in8. Complete the a_embly by 
reversinl[ the remainder of the removal procedure (par. 123) . 
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125. POWER TRAIN. 
a . General DHeription. The power train is an all ~mbly which 

includes the transmission, controlled differential with steuinc brakes. 
and the final drives with the sprockets which drive the tracks (fil. 
95). The unit!! are bolted to. or assembled in, a large one-piece casting. 
called the differential housing, which i. bolted to the hull and fonns 
the front part of the vehicle (fig. 1) . The final drive units can be 
removed as separate assemblies with the power train in the vehicle. 
The brakes are adjusted, and brake shoe aSi ElIIblies can be replaced 
with the power train in the vehicle. But the transmillion, and the 
differential housing assembly are always removed or installed after 
the power train is removed from the vehicle. 

126. TRANSMISSION. 
a. Delt':ription. The transmission is an extra he.vy duty type 

with five forward speeds and one reverse (fil. 95). The transmiaion 
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case is bolted to the differential carrier. The pinion which drives the 
differential bevel drive gcar (ring gear) is mounted on the forward 
end of transmission output shaft. On earlier vehicles the parking 
brake is mounted on the rear of the transmission case (par. 134 a). 

127. D1F"F'ERENTIAL. 
•• De~riplion. The differential pennits the outer track to travel 

faster than the inner track on turns or onc track to travel faster than 
the other on uneven ground. &cause the differential is the con­
trolled type, it also provides a means for steering and stopping the 
vehicle. When the brake on either brake drum is applied, it puts 
a planetary gcst train on that side of the differential into motion. 
As 8 result, the track on the same side of the vehicle as the brake 
which. is being applied is slowed down, the other track speeded up, 
and the vehicle steen to the side: of the slower moving track. Because 
of the arrangement of the gean, the inner track can never be com­
pletely stopped when making a tum. as Jong as the outer track is 
moving, regardless of the force applied on the steering brake. This 
provides the vehicle with greater stability and makes it safer to st eeT 
under 1111 conditions. 

128. LUBRICATION OF POWER TRAIN. 
a. General De.cription. The transmission, differential, and final 

drives are lubricated by a single lubrication system. An oil pump in 
the trllnsmission, driven by the trllnsmission input shaft. draws oil 
from a sump in the d ifferential housing and forces it through lines 
to the oil cooler on the eniine compartment bulkhead lind back into 
the transmission (fig. 96). The cooled oil lubricates the transmission 
iean and bearinis and flows into the sump in the differentilll housing. 
A tube leading from II tee connection in the return line from the oil 
cooler deliven oil to the ring gear lind pinion and the oil also lubri­
cates the differential gean and bearinks. The steering brake drums 
tum in a bath of oil which absorbs much of the heat generated by 
braking. The oil level maintained in the final drive hawing provides 
splash lubrication for the final drive gean and bearings. The power 
train lubricating system has a cllpacity of 38 U. S. lIaUons with single 
anchor brakes and 43 gaUons with double anchor brakes. 

h. To Ch~k Power Train Oil Level. Before checking the oil 
level in the power train, the vehicle mwt be driven sufficiently to 
warm up the oil, and afterwards m~t stand on level ground for at 
lells! five minutes to permit oil to drain back so that the level can 
be checked accurately. To check the oil level, unscrew and remove oil 
level indicator (filler cap) on ril!;ht side. of transmission case, and 
with a dean cloth, wipe off measuring rod attached to the cap (fig. 
97). Insert mealurilli rod in filler opening 10 thllt cap restlll on edge 
of opening. Do not screw cap on. Lift measuring rod out , check oil 
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h. R emoval of T rack Id le r W h eel. 

(I) DISCONNECT THE T RACK. R elease the track tension (par. 150). 
Disconnect the track below the idler wheel to be removed (par. 
152 b ) and move upJ}f'r section of track forward on track support 
rollers. 

(2) PuLL Im .. ER W HEEL. Take out six bolts and remove cap and 
gasket . R emove the cotter pin from spindle nut. Unscrew nut with 
idler wheel shalt lOCknut socket wrench ( 41-W -2574-300) and remove 
the flat washer. Attach the idler wheel puller (4 1-P -2940-S00) to 
hub using all six bolts. Hold puller from turning, with wrench on 
body of puller, and turn the puller screw clockwise. When wheel is 
free lift it straight off spindle to avoid damaging oil retainers (grease 
seals). R emove idler wheel puller. 

c_ Dieall8embly of T r ack Idle r Wheel. 

(I) REMOVE Im.ER W HEEL O UTER BEARING. Place idler wheel, 
outer side up, on two blocks spaced to clear the hub. Remove the nut 
and cone-shaJ}f'd washer from end of screw in idler wheel outer bear­
ing puller (41-P·2900-21). Position the puller legs on top of idler 
wheel hub. Place washer, with tapered sid e up, on lower end of puller 
screw and install nut. Use wrench to hold scr~ lrom turning and 
turn the screw nut on top of puller legs to pull bearing out of hub. 
Take off nut and washer and remove bearing from puller screw. Lift 
bearing spacer out of idler wheel hub (fig. 171). 

(2) REMOVE IDLER W HEEL INNER BEARING AND OIL RETAINERS. 
Place the idler wheel inner bearing dri ft (41-0-1 543-800) down inside 
hub and center t he drif t in the inner r ace of the wheel bearing. Attach 
idler wheel puller (41-P -2940-S00) to hub with six bolts. See that 
the blocks under wheel are spaced to clear the hub. Tum puller screw 
in to push the oil retainers and inner wheel bearing out of hub (fig. 
130). ~emove the puller. 

d . Inepectio n of Track Idler Wheel Afte r Din8&embly. Thor­
oughly clean the wheel and wash out hub. Inspect wheel for crack!. 
Inspect bearing bores for wear. Wash the bearings in clean Diesel 
fuel and carefully inspect for cra cked or chipped balls and worn 
races (fig. 130). See that ends of spacer are not galled. R eplace worn 
bearings. II oil retainers (grease seals) show wear, they must be re­
placed. M ake sure t he lubrication fitting and pressure relief fittings 
are not damaged. Clean spindle and carelully inspect for cracks and 
wea r. Make sure it is not bent . Replace spindle if damaged (par. 
157 g) . 

e. ASlICmbly o f Track Idler Wheel. 

(I) INSTALL IDLER WHEEL OUTER BEARING. Place track idler 
whee!. outer side up, on blocks. Pack bearing with general purpose 
greasf'. Start the bearing squarely into the hub by tapping lightly 
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with hammer on outer raC(", Place idler wheel outer bearine drift 
(41-0-1540·550) on bearing and center the drift in the bearin& inner 
race. Usc arbor p!"es8 or push-and-pull hydraulic jack and press bear­
ina into hub until it is firmly seated. Remove: the drift. 

(2) INSTALL I OLER WHEEL INNER BEARING AND SPACER. Tum 
wheel over on blocks. Place bearing 'pacef', smaller end first, into 
hub and 8gaiMt outer bearing (fig. 130). Pack inner bearina: with 
Icneral purpose grease. Start bearing squarely into bub by tappinl 
lir;htly on outer race with hammer. Center the idler wheel inner bear­
ing drift (41-0- 1540-500) on bearinl_ Usc arbor press or push-and­
pul~ hydraulic jack and press bearinl into buh until it is finruy seated. 
Remove drift. 

e, In,tall.tion of Traek Idler Wbeel. 

(1) INSTALL OIL RETAINERS ON SPINDLE, Soak the retainers to 
be installed fo r at least IS minutes in SAE 10 enaine oil to soften the 
leather seatl. Make a two-piece spacer no t over !ft.-inch thick to be 
used to firmly seat both oil retainers in the hub to provide clearance 
between the outside retainer and the flange on spindle. A suitable 
spacer easily can be made by removina: the thick nna: from a worn 
idler wheel oil retainer (greue seal) and sawing it in hall. Lightly 
c:oat the Ipindle With general pUl"pO!le grease. Place one oil retainer 
on the spindle with the leather lip facing the spindle flance and care­
fully work it onto the shoulder next to the flange. Next position the 
second oil retainer ·(grease seal) the same way with leather lip facinc 
the spindle fiance. Insert the halves of the spacer, previowly made, 
between the first oil retainer and flana:e on spindle so the outer edges 
are even with the oil retainer and push both retainers tightly acainst 
spacer to hold it in p<mtion. 

(2) INSTALL IDLER WHEEL ON" SPIN"DLE. Push the idler wheel 
onto Ipindle as far as it will 10 by hand. Screw the idler wheel inataJl­
inc tool (41-T-3216-1S0) tightly onto end of spindle. Tum nut on in­
stalling tool ~ and push idler wheel into place on spindle, watchinl 
to s« that the oil retainers enter the bore in the hub evenly as wheel is 
being pushed on. Stop tuminC the nut when bearinC' are felt to seat 
firmly acainst shoulders on spindle and back off on nut at least three 
full tums. Using a wood block to protect idler wheel inner flange, drive 
the wheel outward sufficiently so the halves of the split spacer used 
to seat the oil retainers (grease seals) can be removed with a screw­
driver. Again screw down the installing tool nut to seat the bearinp 
on the spindle. Unscrew tool from end of spindle. Install ftat washer 
and slotted nut on spindle. Tighten the nut, using idler wheel maft 
lock nut lOCket wrench (41-W-'lS74-300). Insert and spread new 
rotter pin. Usinc new casket, install the idler wheel cap with six 
bolts and lock washers and tighten bolts. Fill hub with cenera} pur-
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pose Krease until it flows out of relief fitting (ti,. 129) . Connect tniock 
(par. 152 c) and adjust track tension (par. 150). 

g. Remoyal of Track Idler Wheel Spindles. ReleuC' track ten­
sion (par. 150). Disconnect track btlow idler whul (par. 152 b) and 
remove idler wheel (par. 157 b). Unscrew both clamping bolts (fig. 
12 5) and take out the bolt nearest locking collar. Screw spreader 
bolt (left-hand thread,) in. to spread clamp. Remove cotter pin and 
lockinl collar from inner <end of spindle. Work spindle out of bracket 
(ti,. 130). 

h. Inelall8,ion of Tuek Idler Wheel S,Jindle . Coat spindle 
IiChtly with general purpose gn~ase, and work it into bracket. InStall 
elampinl bolt which WIIS removed. Place locking collar on shaft and 
ilLllan and spread new 'cotter pin (fiC. 11 8). Install id ler wheel (par. 
151 f). Conn~ track (par. 152 c) and adjust track tension (par. 
150). 

158. BOGIES. 
a. OelCrlption. The six boaies provide the sprinl IlUlpension for 

the vehicle (tia:. 11 8). Practically the total v .. hicl .. w .. ia:ht ... "dudina: 
the section of the track on the lround, the boaie wheels and lOme 
other bogie parts, is supported by twelve la",e volute sprinls. A pair 
of springs are mounted in each bogie. The sjnlle lower sprin, seat 
allO srtVes .s • movable trunnion on which two double arm lrv .. rs 
pivot. The ends of these Irv .. n bear directly on th .. boai .. annl near 
the ends attached to the bogi .. wh .. els. Thus th .. w .. ilht supported 
by each pair of volu te sprinis il transferred to two beeie wheels 
which bear against the track in contact with the &:fOund. This design 
provides independent vertical movement of the wheels when the 
track passes over un .. ven surfaces. The fower section of the track 
travelinl on t he ground is iuided by the beeie wheels. The upper 
section of the track, between the drive sproc:kets and idler wheels, i. 
supported and luided by track support rollers. The support rollers 
are mounted on brackets bolted to the rear .ides of the boaie brackeb. 

]59. BOGIE WHEELS. 
a. ~ription. The bogie wheels tum on either ball or tapered 

roller bearinp which are mounted on a gudieon which supports and 
positions the wheel ends of the bogie annl. Bogie wheel. are equipped 
with solid rubber tires whiCh run on the inside of the track (ti,. 118) . 

b. Removal of Bosie Wheel. 
(I) RAISE BooIE WHEEL. Place the beeie wheel lift (41·L · 1375) 

on the track under the arm. of the bogie wheel to be lifted and with 
the foot of the lift pointing away from the bogie wheel (tig. 131). 
Slowly move the vehicle either forward or backward. depel'lding upon 
which bogie wheel i. to be removed, to push the lift into a vertical 
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position and raise the wheel (fig. 131). NOTE : It will be necessary 
to disconnect the track below the sprock et when usinA lift to raise 
front boAie whuJ. Sit the parking brake. Inspect bogie wheel (par. 
148 ( (3». 

(2) REMOVE BooIE WHEEL GUOOEON. Use bogie wheel nut socket 
wrench (41-W -2573-l50), and remove nut on inner end of gudgeon. 
If castellated nut is used. fi~t remove cotter pin. On outer end of 
gudgeon remove the screw and washer used to protect the threads 
on the end of gudgeon. Screw threaded end of slide·hammer type 
iUdgcon puller (41·P·2957-33) into end of bogie wheel gudgeon. 
Bump the hammer (weight) out hard against stop on end of puller 
as required to pull the gudgeon. R emove the puller from the gudgeon. 
Roll wheel away from bogie and lift out. 

c. Disanembly of Bogie Wheel. Place bogie whee\, outer side 
up, on blocks spaced to clear the hub, with cloth under hub to pro­
tect bearings from dirt , Lift out the bearing outer spacer. Insert brass 
drift through outer bearing and move center spacer to one side so 
drift is against inner race of inner bearing. Hammer on dri ft , moving 
it around each time, to drive bearing out aquarely, The bearing outer 
spacer. the two oil retainers and the bearing center spacer will drop 
out when the bearing is removed. Tum t he wheel over, and drive out 
the outer bearing in the same manner. 

d , Inspection of Bogie Wheel After Disanembly, Clean wheel 
and inside of hub. Inspect tire and rim. Examine wheel for cracks 
and broken welds. Carefully inspect bearing bores in hub and if worn 
due to bearing turning. replace the wheel. Wash bearings, spacers, 
and oil retainers (grease seals) in clean Diesel fuel. Inspect bearings 
for wear and damage. Inspect bearing center spacer, oil retainers and 
bearing outer spacers for wear or damaged oil seals. Inspect gudgeon. 
Replace wheel or any other unserviceable parts. Install new pressure 
lubrication and oil relief fittings if necessary. If bogie wheel bearings 
are tapered roller type and bearing clearance was excessive (par. 
148 e), replace with double row ball bearings CABX3AL, 

e. Anembly of Bogie Wheel. Bogie wheel bearings may be 
either ball or tapered roller type, Following are the procedures for 
correct assembly with either type. Oil retainers may be either leather 
or neoprene type and each requires that different outer spacers be 
u.scd. With leather oil retainers (BI32104-AB), bearing outer spa~ 
BI53965 mwt be used. With neoprene type oil retainers (A244899), 
bearing outer spacen B197500 must be used. 

( 1) I NSTA.LL BA.LL BEARINGS. Place bogie wheelan blocks. Wipe 
bearinl' seat clean. Pack bearing with general purpose crease to 
supply initial lubrication. Start bearing squarely in bore by tapping 
liihtly around outer race. Place bogie wheel bearing installina: drilt 
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(41-0-1463) on bearing and center it . Use arbor press or push-and­
pull hydraulic jack, and press bearing in until it is st:'ate<i. Turn 
wheel over, and wipe bearing seat clean. Place the center spacer 
down on the bearing and move it over to edge of bearing ~at (fii_ 
132). End of spacer ffiU$t not cxtend above bearing seat. Install the 
other bearing in similar manner, centering the spacer before bearing 
is scated. Make sure ths.t the outer bearing SpaCet'1 are tho:' correct 
ones to use with the type of oil retainers being installed. Leather type 
retainers must be soaked in SAE 10 engine oil for 15 minutes before 
installing to soften the leather. Work two oil retainers onto each 
bearing outer spacer with lips of both retainen facini the flange on 
the spacer. Install the retainer with spacers in the hub. 

(2) INn",t.t. T"'PBRBD R O t.utR BBARINGS. When in.tallini tapered 
roller bearings in bogie wheels, never install one new bearing and 
one used bearing. If one bearing has to be replaced, always install two 
new bearings and a new center spacer. Place wheel on blocks and 
wipe the bearing seat clean. Start bearing outer cup squarely in bore, 
with thick C'ci.ie down, by tapping with hammer. Usina: a brass drift. 
drive bearing cup down against seat. Tum wheel over, wipe out seat 
and install other outer bearing cup in similar manner. Pack rollC'f!l 
with general purpose greaSC', and place cone and rollers in cup. Install 
two oil retainers on bearing outer spacer with lips facing flange on 
retainer, and install retainer in hub. Tum wheel over, position the 
bearing center spacer, and install cone and rollen and other retainer 
in similar manner. 
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f. In~tallalion of Bogi..., Wht':f:l. Apply gf'nf'ral pu~ irf'ase 
to f'ach sidf' of bogif' wh~1 hub and position gudg~ pin oil sf'als, 
onf' on f'ach sidf', with ff'lt sidf' in and rub~r sidf' out. Scrf'w bogif' 
wh~l installing guidf' (41 · G·2500) onto innu end of gudgf'On. Lowf'r 
thf' bo&if' whul into position bctwcf'n thf' arms with lubrication 
fitting to thf' outsidf'. Raisf' whul to linf' up holes and drin gudicon 
in part way. &:f' that Woodruff kf'Y is Sf'atro In guda;~ and lined 

000 

." PO _15 

",ure 133-10". (Lat. Type) 

up with keyway in ann. Screw bolt with lockwashu into thrf'ads in 
hf'ad of pda;eon, first coatinl bolt thrf'ads with lenf'ral purpose 
a;rease, and tilhtcn bolt. Remove gudgeon il1lltalling guide and, de· 
pendina; up'on type of gudleon nut removed, install castellated nut 
or new IJ8fcty nut. Tighten nut and chf'ck bearini! by turning whf'f'1 
to makf' sure bearin,s arc not tight and that there is no play. H 
whul does not turn frttly and bearings arc tapered rollu bearings, 
wheel must be removed because lenlth of ~aring center spaCff is 
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not correct and higher authority must be notified. If bearings BfC' 

all right, install cotter pin and spread if castellated gudgeon nut is 
used. Fill bogie wheel hub with general pUfpo:!lC grcasc until it flo ws 
from pressure rdief fitting. Move vehicle to lower the wheel off lift, 
and remove the lift. 

160. VOLUTE SPRINGS. 
•• De.cription. The suspension springs are called volute spring! 

because they are coiled into a spiral shaft (fig. 133). When the 

""'"'' JACK IA", .1461 

"flvre J34-R"mo,-'nfl Gud.eon (Early Type 10.1.) 

sprinp are in position on the vehicle, the greater portion of each coil 
is nested inside the adjacent coil..To insure uniform spring action, the 
springs in each bogie alwa~ must be replaced in pairs. 

b. Removal of Volute Springl. 
(1) REMOVE TRACK. J?isconnect track (par. 152) and move ve­

hicle to pull track off top of bogie from which volute sprinl is to be 
removed. 

('2) I NSTALL VOLUTE SPRING COMPRESSORS. The procedure for 
disassembling both early and late type bogies is practically identical 
except for removal of bogie ann. from the bogie bracket. On earlier 
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f'gure '35 -Rubbl"9 PI", •• 0,. lIodd". LII\'. r and 80g'. Arm 

models, clamping bolu in sidC'!l of brackets must be r emoved to pull 
gudgeons (fig. 134). Bracket caps on the lower ends of brackets on 
later type bogie simplify the assembly. R emove locking wire on bolts 
which attach track skid. Take out bolts and remove skid (fig. 133). 
On earlier type bogie, remove locking wire and four bolts which attach 
track support roller shaft and remove roller. Rem~ve two cover plugs 
{fig. 133) in top of bogie bracket with plug wrench (41 -W -1960). Put 
the two volute spring compressors (41-C-2556) down through the 

• 
holes in the top of bogie bracket. and screw alt the way into the 
threaded holes in the spring seat, backing off nuts on compressors as 
n~essary. Use spring compressor box socket wrench (41-W-640-200) 
and tum the compressor nuts to pull the compressors up until there 
is slight clearance between the rubbing plates on the rocking levers 
and the rubbing plates on the bogie arms. 

(3) DISCONNECT BooIE ARMS. Straighten lugs on bogie bracket 
cap nut locks. Remove the six nuts and the two caps which will reo 
lease the gudgeons that attach inner ends of bogie arms to bracket. 
Support two arms on each side with crowbars when removing bolts. 
Drive out gudgeon pin, removing thrust plates and spacers. 
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(4) REMOVE VOLUTE SPR INGS. Posi t ion a 12· too jack under outer 
edge of hull in back of bogie Bnd lift side of vehicle until the other 
lour bogie wheels are several inches above track. Place a S-ton jack 
under spring Ieat and raise seat until nuts on spring compressors 
start to raisf'. Screw the compressor nuts up to the top of the thread. 
Lower the jack until the volute springs are fully extended and remove 
seat, rocking levers and volute springs. 

c. Inspeetio n o f Bogie PariS. Inspect spring seat rocking lever 
trunnions and if worn replace spring sea t (fig. 136). If bushings in 
rocking ievC';n are worn, replace the levers. If levers arc: to be re­
installed, examine rubbing plates. Replace plates if broken Of badly 
worn. Inspect spring Kat rings on spring pins on lower spring seat 
and replace if worn. Clean and inspect bogie arms for cracks and 
worn bushings. If unserviceable, replace arms. If arms are to be 
reinstalled, inspect rubbing plates, replacing plates if broken or 
badly worn. If bolts cannot be h eld from turning, chisel the nuts off. 
Inspect gudgeons and thrust plates for wear and replace if necessary. 
Carefully inspect bogie bracket inside and out , and if damaged, 
notify higher authority. If inspection of volute spring when installed 
(par. 148 f ('2» indicat ed that volute springs were weak. replace the 
pair . Otherwise inspect springs to see if they are broken or cracked. 
Also place springs s ide by side on level surface to compare lengths. 
Variation in length shows the shorter spring has taken a permanent 
set and both springs must be r eplaced. Inspect support roller and 
bearings and bracket. If bearings are worn. replace the track support 
roller assembly. If bracket is damaged, replace it (par. 161 b ). 

d. In&ta lla tio n of Volute Springs. 

(I) ASSEMBLE R OCKING LEVERS AND SPRING SEAT. Place one 
spring sellt ring on each of the two pins on spring seat (fig. 136). 
Position one rocking lever so that it rests on the lowered inner bogie 
arms. Assemble spring seat and other rocking lever. Do not u se ltI"ease 
on trunnions. Position the two volute spring!! on the seat. Lift 
assembly from both sides and position 5-ton jack under spring leat . 
While the assembly is being steadied and guid ed, put the two spring 
compresson (4 1-C-'2556) down through the holes in top of bogie 
bracket and screw them all the way into the threaded holes in the 
spring seat. 

('2 ) COMPRESS VGLUTE SPRINGS. Raise jack to compress sprinp. 
As springs lire being compressed, tum nuts on compressors with 
wrench (41 · W -640- '200) until they are at lower ends of threads and 
hold springs in fully compressed position. Lower and remove jack. 

(3) ASSEMBLJ!. BOOIE ARMS. Start one gudgeon through hole in 
outer arms, place spacer on gudgeon and push it into hole in inner 
arm (fig. 136). In like manner, assemble the other gudgeon p in and 
spacer. Place a thrust pla t e on ea ch end of the two bogie arm 
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gudgeons. Raise the arms into position and place a 5·ton jack under 
spacers for support. Rotate gudgeons so the notches in the gudgeons 
engage the studs. Raise the assembly until gudgeons seat in the ends 
of the bogie bracket and install caps, using new cap locks (fig. 136) , 
Tighten nuts and bend lugs on locks Illainst flats on nuts to hold 
them from turning. 

(4) COMPLETE THE ASSEMBLY. Lower and remove the 12- too jack 
supporting the vehicle. Unscrew nuts whill' holdine compressors with 
wrench to release springs evenly. R emove the two compressors. Install 
and tighten the two plugs in holes in top of bogie bracket. Install 
the track support roller (par. 161 d) if removed. Install the track 
skid , and tighten bolts. Safety wire all bolts with heads drilled fOT 
locking wire. Install track (par. 15S). Adjust track tension (par. 150) . 

161. TRACK SUPPORT ROLLERS. 

a. De~ription. The center section of each track is supported and 
guided by thr~ track support roUen. One support roUer is mounted 
on each bogie. On earlier modds, the rollen we« mounted on top 
of bogie brackets (fig. 137). On later vehicles the support rollers are 
mounted in a bracket bolted to rea r side of the bogie (fig. 133). 

b. RemOYal o( Track Support Roller Or Bruket. On later type 
bogies. if track support roller bracket is to be removed. remove bracket 
and roller assembly. Remove locking wire and bracket bolts, and 
remove bracket. T o remove roller on ea rlier type bogies, remove 
locking wires and bolts. On later type boi;ies, remove safety nutll and 
roller shaft bolts. H old track up to provide clearance for roller. Use 
crowbar and block or blockina: and jacks , loosenina: track tension 
(par. 150) if nttessary and r emOve roller. 
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e. In8~tion of Treek Support Ro ller. If bearings or roller are 
damaged. replace the track support roller as an assembly complete 
with shaft and bearings (fig. 136). If roller is serviceable and only 
the bracket is to be replaced, hupect lubrication fitting and relief 
fitting and install new ones if necenary. 

d. lnllall.tioD of Traek Support Roller. Install track support 
roller and bracket assembly or support roller by rever.ling the re­
moval procedure. Use lock washers on bracket nuts. T ighten and 
aafety wire the bolts. Use new safety nuts on support roller shaft 
bolts. See that roller turns freely and lubricate bearings with general 
pUi pose grease until grease starts coming out relief fitting. Adjust 
track tension if neceuary (par . ISO b ). 

162. GROUSERS. 

a. De8eription. A set of 26 grousers or demountable metal cleats 
are provided with vehicles equipped with rubber tracks. T he grousers 
are carried on racks (fig. 5) on the upper hull side plate. The 
grousers a re used to providl" additional traction on mUd. sa~d. snow 
or on ice. T en grousers are usually installed, one between every 
seventh and eighth link on each track. When necessary to climb over 
a n obstacle or out of a mud hole, the grousers can be grouped closer 
togl"ther on either track. The other six grousers are used for emer­
gencies or replacements. 

h. Installa lio n of GrouRn. R emove safety nuts on end plate, 
and lift grouser off rack. Clean out the holes in both ends of the link 
pins. Place grouser across track between links (fig. 138) at front of 
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v~hicl~ and ins~rt pins on end of grouser into holes in inner ~nd of 
track link pins. Install grouser end plat~ so pins ar~ entered into holes 
in out~r ~nd of track link pins, and install saf~ty nuts and tighten 
secur~ly. • . , 

e. Removal of Grousen. Take off the two safety nuts. Tap off 
end plate, and remove grouser. Inspect grousers for wear or damage 
and replace as required. E",amine safety nuts and if they are no 
longer serviceable, replace them. Hang grousers on stowage rack by 
inserting end pins in hotes in rack. Install the end plates on lower 
ends of grouser.!, and tighten nuts. 
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163. HULL. 

a. De5Cription . The hull is constructed entirely of armor plate. 
Plates of various thicknesses to form the floor. sides and deek are 
arc-welded into a rigid one·piece structure. The hull serves both as 
the frame and body of the vehicle. T he brackets for the bogies. or 
suspension u nits. are bolted to the hull sides and floor (fig. 124). 
T he differential or power train housing. bolted into the opening in 
the front. fonna the lower front portion of the hull (fig. 1) . 

164. DRIVER'S DOOR. 

•• R em oval . nd In".II.tion o f Driver '. Door . If driver's door 
is to be removed for repairs and hinge is not damaged, r emove cotter 
pin and drive out h inge pin (fig. 22). Otherwise. take out bolts and 
remove h inge and door as an assembly. Lubricate hinge pin before 
inst allina:. and insert with head of pin toward the turret. 

312 Or IIr 
( UNIVERSITVOFILlI~S 

AT URBANHHAMPAIGI-I 



• 

HULL AND TURRn 

165. FENDERS. 

TM 9-752 
165-167 

a . De!!Cr il'lio n. Th~ shf'C't meta1 fenders over thf' drive sprockets 
on each side of the vehicle keep mud or dirt from being thrown up 
onto the voehicle by the tracks (fig. I ). T he front section of the fender 
is hingffi so it can be raised out of the way when removing the tnlck. 

b. To Ra ille or Lower Fro nt Sectio n of Fe nder. F rom unde'r ­
neath. at the inner s ide of fender, loosen the bolt at the lower f r aT 

corner of the front section. Loosen the two bolts at center of the 
outer side of the fender, and raise front seetion. To lower the front 
Retion. first make sure the lock wash~ are against heads of bolts, 
then lower front section in to position. Tighten the three bolts pre­
vious ly loosened. 

c. Removal of F~nder. Raise front seet ion of fender (par. 165 
b ). F rom beneath and inside the fender remove the two long bolts 
which attach rear section of fender to the differential housing. Also 
remove two short bolts from rea r upper corner which attach fender 
to hull side plate. Next remove the three bolts from the hull deflector 
plate. Support fender a nd, from below. hold screws and remove 
Safety nuts on top of fender a t rear edge. Lift off fender. 

d. In81allalioll of Fe nder . Place fender in position with front 
section raised. and insert the two outer screws at rear edge from 
below. Install but do not t ighten safety nuts. Install the two long 
bolts, with lock washers. in the differential housing. Install the 
two short bolts. with lock washers, a t upper rear inner com er and 
tighten oolts. Install the two remaining oolts and safety nuts in 
upper rear edge and the three bolts, flat washers. and nuts which 
attach fender to deflector plate. Shift fender to a line it with hu ll . and 
tighten all bolts. Complete the installation by reversing the remainder 
of the removal procedure (par. 165 b ). 

]66. TOWING SHACKLES, 

a, A towing shackle m ust be removed in order to attach a towing 
cable. W hen removing a front towina; shackle with cotter pins in l:!oth 
ends of shackle pin. remove outer cotter pin and drive the shackle 
pin toward center (fig. I) . On later vehicles, a quickly removable 
spring retainer pin is used on one end of shackle pin. 

167. ENGI"'E COMPARTMENT DOORS AND COVER PLATES, 

a. To Open Eng ine Compa rtmenl Doors. T raverse turret to 
clear doors ( fig . 3). See that all filler opening covers are closed. 
Remove the bolts in the front and rear inner corners of each door. , 
Lift door wi th handle. Doors always must be lowered slowly to 
avoid injury to personnel. 
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h. To r.lo&e allll Huh ": ngine Comllartment Doors. Raise doors 
t o vertical position. and lower slowly into dosed position. Install 
bolt in each front and rear corner of each door and tighten bolts. 

... Itemove Engine Comllartmenl Doors amI Sille Cover Plates. 
Tra verse the turret to d ear doors and side cover plates. R emove the 
bolts in the front and rear inner corners of ea ch door. R emove all 
the bolts along the front , side, and rea r edge!! of the side cover plate!!, 
Raise either door and install engine compartment top plate lifting eye 
bolts (4 1-B-1586-200), one in each hole in door, and screw nut on 
each eyebolt . Hoist door and side cover plate off. Remove other door 
and side plate in similar manner. 

figure J 39-Splosh Pone' Ro/sed ond locked 

d_ Inetall Engine Compartment Door& and Side Cover Platee. 
Attach one engine compartment top plate lifting eye bolt (41 -B -
1586-200) in hole in ea ch inner corner of door. Hoist door a nd 
side cover plate and lower into position on vehide. Install side cover 
plate bolts and tighten. Remove eyebolts. and install other door and 
cover plate in similar manner. R emove eyebolts. and install a bolt in 
each front and rea r inner corner of each door and tighten bolts. 

e. Removal o( Engine Compartment Cover Plates all a Unit, 
Traverse the turret to clear the engine compartment doors. Open 
engine compartment doors (par. 161 a ). Unhook engine compart ­
ment splash panel. Close the engine compartment doors, and install 
only the two bolts in the rear inner corners of the doors. Remove 
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bolt! along front edge of each side cover plate. R emove bolts along 
outer edges of side and rear cover plates. R emove the row of bolts 
near upper edge of rear hull plate. Remove bolts on top of rear 
cover plate directly in front of t he gun traveling rest. R emove locking 
pin in each fu el tank filler cover. Attach lifting hook to door handle! 
and hoist covers and doors. as a unit. sc:veral inches and block. 
Install four lifting ey ebolts (4\·B-1586-2oo). with nuts. one in each 
outer front corner of the side cover plates and one in each rear corner 
of the rear cover plate. Lower hoist and attach lifting hooks 
(41_H_2S84) to the four eyebolts and to hoist. and lift the asscmbly 
off the vehicle. 

f. Installation of Engine Compartment Cover Plales as a Unit. 
To install the engine compartment doors and rear cover plate, revCl'S(! 
the removal procedure. After cover plates are bolted in place. remove 
two bolts from inner rear corners of engine compa.rtment doors. 
Raise: doors and raise: and hook the spla.sh panel in position. Close: 
doors and install bolts in the front and rear inner corners and tighten 
bolts. Make sure all filler cap covers are s~urely fastened. 

168. ENGINE COI\-IPARTrlIENT SPLASH PANEL. 
a. Deseription. T he splash panel is a thick metal shield dir~tly 

under the engine compartment doors primarily t o protect against 
bullet splash (fig. 164). 

h . Raise and Lock Engine Compartment Splash Panel. Unbolt 
and open engine compartment doors (par. 167 a). Unfasten the two 
hooks at rear of splash panel and raise: it into a vertical position. 
Pull support rod out of retainer clip. PositiOn support rod in hole 
in bracket on engine compartment door. and insert chained pin into 
hole in support rod to secure it in bracket (fig. 139). 

e. To Lower and Hook Engine Compartment Splaeh Panel. 
Remove pin from end of support rod. Pull rod out of bracket. and 
swing it up into retainer clip (fig. \39) . Slowly lower panc:1 into 
pot;ition. and fasten both hooks in brackets at front of rea r cover 
plate. Close and bolt engine compartment doors (par. 167 b ). 

d. Removal of Engine Compartment Splash Panel. Unbolt and 
raise engine compartment doors (par. 167 a) . In the splash panel 
right hinge. remove the bolt closest to front edge of panel and 
loosen the other bolt (fig. 139) . Unfasten hooks. and lower the panel 
onto rocker arm covers. Using a bar, pry the right hinge pin out 
of the hull bra.cket. Slide the panel to the left to release the left 
hinge. and lift the panel out. 

e. In. talla tion of Engine Compartment Splash Panel. Lower 
the panel onto engine valve rocker covers. Insert left hinge pin into 
bracket. Hold the panel to line up the right hinge pin with hole in 
bracket. and pry the bracket into pot;ition. Line up hinge bolt hole, 
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install the removed bolt and tighten both hinge bolts. Raise panel, , . 
and fasten hooks into brackets at rear. Close and bolt engme com­
partment doors (par. 167 b) . 

169. SPQNSON COVER PLATES. 

a. De~ription. The spon$Ons on each side in the engine com­
partment are covered by sponson cover plates. The spol1llOn cover 
plates are removed for access to the upper fuel tanks and to the 
wires for the fuel gage tank units and those for the taillights and 
stop lights. 

h. Removal of Sponton Cover Plate. R emove engine compart­
ment doors and rear cover plate (par. 167 e). Remove auxiliary 
water tank (par. lOS b) . R emove three air cleaners (par. 88 h ). 
Drain lower fuel tank to bring level in upper tank below fuel return 
line elbow (par. 93 d) . If the upper fuel tank is to be removed. 
disconnect fire extinguisher tube at the t ee connection on bulkhead 
and at lower rear nozzle. R emovc bolt which attaches clip on fire 
extinguisher tube to sponson cover plate. Take out the two bolts 
which attach upper rear fire extinguisher noule bracket to IponSOfl 

cover plate and remove tubes. bracket. and noule, as an assembly. 
If the upper fuel tank is not to be removed. disconnect tube to lower 
rear noule at the upper noule. Then remove the bracket, nozzle 
ana tube to tee connection on bulkhead as an assembly. Disconnect 
fuel return line at elbow on upper fuel tank. and remove elbOw with 
nipple. When removing right sponson cover plate, disconnect fuel 
return line at fuel selector valve and remove the line. When remov­
ing the left sponson cover plate, bend the fuel return line slightly 
inward to clear the cover plate. Loosen upper clamp on lubricating 
oil tank filler pipe. Loosen filler pipe clamping bolt , remove clamp 
from sponson cover plate and lift filler pipe out. Cover the filler 
opening in tank. Remove cover on engine compartment terminal 
box. and disconnect wires in the conduit which goes through lponson 
cover plate. Unscrew conduit connector nut, and pull conduit 
through hole in sponson cover plate. Tag the wires for identification. 
R emove all bolts which attach sponson cover plate. including the 
three bolts which attach the fan shroud bracket. Pry the cover plate 
up, slide it rearward slightly, and lift it out. 

e. Installalion of SponlHJn Cover Plale. Install cover plate by 
reversing the removal procedure. Before instal1ini engine compart_ 
ment doors and cover plates (par. 167 f ), run engine and inspect 
fuel and water connections for leaks. 

170. ENGINE COMPARTME~ FLOOR PLATES. 

a. De~riplion . The engine compartment floor plates are the 
two large plates bolted to the underside of the hull to cover the 

31 6 Or>l, .. II«. .. 
UNIVERSITY OF IlllNC]S 
AT URBANHHAMPAKiN 



TM 9-752 
170 

HUU AND TURin 

• 

c 

'---
D __ 

• 

• 
, 

, 

A-~ COMPARTMENT 
f\00R PlATES 

t -CRAt«CASE DR.U4 COVER PlATES 

C_WAta 0R,.U0.I P'lUG$ 

D_LOWER fUf\. TANK DItAlN 
COVflt PlATES 

• 
c 

, 

D 

-_A 

I _LUBRICATING 01. TAl« DRAt<I 
COVflt PlATES 

f _HUU DItAlN VAlVES 

G-ESCAI'E HATo. 
H-1V.NSMIS5ION DR.U4 P'lUG 
I_DIffERENTIAl. DItAlN P'lUG$ 

IA I'D "444 

• 

• 
, 

G 

, 

",ur. J 40- Underslde of Vehicle 

317 

" UNI\1RSITV (f IWfiOIS 
AI I ~ANHM/..MI'I\IGN 



TM 9-752 
17G-172 

3-INCH GUN MOTOR CARRIAGE M 1 0 

access openings in the engine comP'lrtment (fig. 140). A gasket is 
wed on each plate to make it watertight. 

b. Remove Engine Compartment Floor Plate. Position a roll­
away jack under the exact center of the Boor plate. Raise the jack 
to support the plate, and remove the bolts. Operate the jack slowly 
to lower the plate. 

f:. In81allation of Engine Compartment Floor Plate. If the 
gasket is damaged, clean surface on plate and bottom of hull, and 
cement new gasket: to plate with non-hardening gasket cement. Oil 
the floor plate bolts with engine oil. Center the plate on roll -away 
jack. Roll jack into position, and raise plate into place. Line up 
bolt holes, and install and tighten bolts. 

171. FIGHTING CO~IPARTMENT FLOOR, 

a. De.c:riplion. The fiehtine compartment floor is a raised plat­
form behind the driver's and assistant driver's seats. Seven hineed 
doors in the floor (fig. 33) provide access to the battery box, stowaee 
space and to the clutch idler levers and rear universal joint. 

h . R"moval and Inllan atlon or Doou or FiShllD8 Compart­
ment Floor. To remove the individual doors, take out screws which 
attach hinges to cross members. To remove CTOIIS members, first take 
out bolts which attach them to the side members. Two cross members 
are welded to a lengthwise center member, and are removed as an 
assembly. Before removing the assembly, wires and conduits must 
be disconnected inside the electlical outlet: box and interphone switch 
boll:. CnmI members and doors are installed by reversing the removal 
procedure. 

172. ESCAPE HATCH. 

a. DellCriplioD. The escape hatch, covering the opening in the 
hull floor back of the assistant driver's seat, is held in place by four 
locking bolts (fig. 141). The bolts are operated by the sina:le release 
handle (par. 172 a) . 

b. Removal of ElICapt Halch. To open the escape hatch for 
such maintenance operations as removing the propeller ahaft, posi­
tion a jack under the exact center of the hatch, pull lockin, handle 
into released position and operate jack slowly to lower the hatch. 

c. Inl lana,ion of ElICape Hatch. Inspect condition of hatch 
gasket and replace if unserviceable. Lubricate with eneine oil and 
work the release handle, pawl and bolts to make sure they work 

}reely. Raise hatch into positiOn with jack, or pull into position from 
inside by the two handles, and tum the lockina: handle to bolt the 
hatch securely into position. 
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s . Deseription. T he driver's and assistant driver', seats are each 
mounted On two para llel arms which swing up and down on brackets 
bolted to the sides of the hull (fig. 21). Two extension springs are 
used on each bracket as a counterbalance. T he seats are adjustable 
up and down, and back and forth (par. 60), 

b. Removal and Installa tion of Drivere' Seats. Remove holt:!! 
which attach ~at support arm bracket to side of hull. To install 
scat assembly, bolt the bracket into place. Lubricate working parts 
with engine oil, also see that latch releasC' !even operate freely. 

174 . DRIVER'S SEAT FLOOR PLATE. 
•. Deseriplion. T he driver's scat floor plate covers and protects 

the accelerator and clutch pedal linkage. T he steering lever parking 
brake mechanism is mounted on the top of the plate (fig. 15) . 
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h. Removal of Driver's Seal Floor Plale. On earlier vehicles 
having transmission parking brake. take out five screws and remove 
plate. On vehicles with steering lever parking brakes. release the 
brake levers. Pull the cotter pins and remove spacer and pin which 
attaches quadrants to front bracket . Remove four bolts that hold 
front bracket 10 plate. Remove bolt which attaches oil cooler tube 
clip. R emove five flat-head floor plate screws. Pull floor plate rear­
ward, and lift off. 

e. In81all Driver's Seal F100r Plale. Slide floor plate into posi­
tion. Install and tighten the five flat ·head screws and the bolt in 
transmission oil cooler tuhf' clip. Install the brake quadrant front 
bracket. Raise quadrants, and line up holes with front bracket. 
P osition spacer hf'tween quadrants, and install pin. Insert cotter pins 
in each end of pin. and spread cotter pin. R aise quadrant rear bracket 
into position, and install and tighten bolts. 

175. DRIVER'S SEAT SUB-FLOOR. 

a. De&eriplion. The driver's seat sub· floor is bolted to the hull 
floor beneath the d river's seat floor plate. The accelerator, clutch 
pedal and steering lever brackets are welded to this sub·floor (fig. 
81). 

b. Removal of Driver'lI Seal Sub-floor. Remove driver's seal 
(par. 173 b) . Remove the driver's seat fl oor plate (par. 174 b ). 
R emove cotter pins and clevis pins which connect steering lever 
control rods to actuating lever and cross shalt lever. D isconnect 
clutch pedal return spring and cylinder rod from clutch pedal (fig. 
21) . Disconnect accelerator control rod and return springs from 
accelerator. T ake out the bolts which attach the sub· floor. and li ft 
floor out. 

t". Inlll.lI.tion of Driver's Seat Sub-floor. The sub-floor is 
installed by reversing the removal procedure. Before the floor plate 
is installed.. lubricate the accelerator. clutch and brake lever linkage. 
T est operation of clutch and adjust linkage if necessary (par. 116). 
Install driver's seat floor plate ( par. 174 c). Install driver's seat 
(par. 173 b) . 

]76. PROTECTIVE PADDING. 

a. Protective padding is attached to lower edges of driver's a nd 
assistant driver's doors and under the front edge of turret openinll 

• (fill. 27) . The padding is held in place by bolts. 

177. HULL DRAIN VALVES. 
•. [h;&eription. All six hull drain valves (fig. 140) are poppet 

type with a compression spring to hold them in closed position. (Sec 
paragraph 177 a .) The two valves in the drivers' compartment, and 
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the two beneath the: fighting compartment floor, can be lock«l. in 
the: o~n position by turning the knob after valve: is pressed down. 
The: valves in the: engine: compartment floor are operated by remote: 
control hllndl~ in Itnc:rator compartments and cannot be locked 
opm. • 

b. Removal and Inl lallalion of Hull Drain V.lve:. Hold sprinl 
down with screwdriver placed directly below knob. Hold valve: up, 
lind drive out tapered pin which attaches knob to valve: stem. On 
the: four valves with hold-open feature:. next remove: latch pin while 
valve is being held up. To install dra in valve:, fint lubricate . valve 
stem with enr;inc: oil, and install and hold valve: against scat from 
~nC:llth vehicle. From above, install latch pin, if used, and position 
the spring. Place: knob on valve stem with the tapered hole: in each 
corresponding. Hold top CQil of spring down with screwdriver, and 
insta ll tapered pin. . 

17ft TURRET, 
S. ~&cription (figs. 3 and 6) . The turret is built by welding 

hCllvy sections of armor plate together. It is mounted on the top of 
the hull, and traverses on a ball race which minimizes friction. The 
turret is rotated by means of a hand travCOling mechanism. The gun 
mount is attached to two large vertical members welded into the 
front of the turret. 

179. 'I1JRRET COUNTERWEIGHTS. 
a. · ~lN:riptlon . Two large cast counterwei&hU are bolted to the 

outside of the turret at the rear (fil. S). Their pUipoSC is to reduce 
the effort required to travcnc the ·turret by counterba1ancini the 
weight of the iun and gun mount when the vehicle i, not on level 
iround. 

b. Tightenin, Counterwei,hll. When the vehicle i. in oper­
ation all counterweiiht bolt, must be tightened daily to make sure 
they arc not ICO$C. 

180. 'I1JRRET TRAVERSING MECHANISM. 
a. De.criptlon. The turret handwheel i, mounted on one end 

of a shaft with an integral wonn on the other end. The worm en­
gages the teeth in a vertically mounted pinion which is meshed with 
the turret ring gear (fig. 184) . 

b. Removal o( Turret Travenlrl(ll: Meehanism. Eniage both 
turret locD. Straighten lugs on hand wheel nut locking washer and 
remove nut (fil. 184). Pull handwheel off shaft, and remove key in 
.haft. Remove four bolts which attach the traversing mechanism to 
turret rim. and remove turret traversini mechanism. 
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e. Instanation of Turret TravC'"ing Meeha nism. Install the 
traversing mt(:hani,ffi by revenini the removal procedure, using 
lock washers on the bolts. Install the handwheel with knob on side 
opposite t ravenina; mechanism. Use a new lock washer under the 
hand wheel nut. Tia;htm the nut, and bend lUi' on lock washer 
against flatl on nuts. 

181. 11JRRET LOCKS. 

•. De&eriplion . The two turret loeQ are used to lock the turret 
when it is not being traversed, and relieve strain on the traversin, 
mechanism (figs. 184 and 185), Turning the handle: on a lock turns 
an eccentric p in which fits into a hole in the sliding pawl, and 
co,ages four teeth on the pawl with the turret ring gear. A spring 
clip holds the handle in locked positipn and a spring-loaded, ball­
type detent holds the handle in unlocked position. 

b . Rem oval of T urret L-k . Remove four bolts, and pry the 
lock off t he dowel pin. 

c. Ins,allalion of T urre ' Lock . Before installinl a turret lock, 
enlale the other lock lind work the trllvc ... ing hllndwheel to cqulllil"c 
thc lash or clearance between the pawl teeth of the enllllcd lock and 
the turret rinl lear. Tnverse the turret to the rilht to tllke up lin 
lash, and insert a reference line on top of rinl lcar at left side of 
bracket with a scriber or knife blade. Traverse turret to left to take 
up all lash, and scribe a mark on top of rinl lear at rilht side of 
brllcket. Then traverse the turret to space each mark the same dis­
tance from side of bracket. Install the other turret lock. Install four 
bolts with lock washers, fully enga,e the lock, and tilhten two 
dialonlllly opposite bolts li&htly (fig. 18S). Use the same markin, 
procedure for this lock as used on the other but instead of traversing 
the turret in both dir~tions to mark the lash, move lock by tappin, 
Ii,htly with a hammer. Tap lock an the way to the left and place 
mark on ri,ht side. Tap lock to ri,ht. and mark left aide. Then 
center the lock and ti,hten 1111 bolts and mark rinl lear at each 
side of bracket with scriber to indicate its centered location. Release 
both turret locks, and completely traverse the turret to test for 
high spots on turret ring gear. If the ,car rubs the bracket at a ny 
point, remove the lock and shim as required between bracket and 
rim on turret . Reinstall lock. USinl the locatin, marks previously 
made. This procedure must be followed to insure the easy engage­
ment of bolh lockin, pawls. 

182. TURRET SEATS. 

a. Deow:ription. Three hin,ed seats arc attached to the turret 
rim (fi,. 184) , for the lunner , commander and loader. 
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h. Remonl and In.tall.tion or Turrel Seat. To remoye the 
turret seat, take out the two bolts which attach the seat to the turret 
rim and lift off Ieat. T o in$tflll the I(at, place it in position and 
install the two bolta, with lock washers, and tilhtcn bolts. Lubricate 
hin&1': and lock pluna:e£ with enaine oil (fi,. 18S). 

183. TURRET CANOPY AND SUPPORTS. , 
~. Six hinr;ed supports at the top of the turret (lir;. 3) are used 

to attach a canopy over the turret to protect the crew from sun or 
rain. If the suppoiU ~come bent or dama,ed, they can be replaced 
by removinl the hinlt pins from the brackets welded to the turret. 
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mCTRICAL SYSTEM AND INSTRUMENTS 
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Compass . . . . . . . . . . . . .. . _ _ ... _- .............. . ..... . 
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1M. t-:LECTRICAL SYSTEM. 

' •• ".ph 

218 
219 

220 

22I 
222 

'" 
a. DellCriplion. The electrical system is a H -volt sinltle wire 

type. This current is supplied by two 12 -volt, serie!l connected storaie 
batteri(S. The generating system consists of two 24-volt, 50-ampere 
Itenerators, one on each engine. and two generator regulators to con· 
trol the output of the ,~erators. The lilthtin, system, starters, and 
siren operate on 24 volts. The air-heater ignition systems, the emer­
gency stop valve solonoids. the firing mechanism for the 3-inch iun. 
and the radio and interphone system all operate on 12 volts. Curr~t 
for the 6-volt blackout driving light is supplied through a resistance 
unit off the 24-'Io\t system. Wiring is shielded by metal conduit to 
eliminate radio interference. Electrical outlets for firing mechanism 
on the 3-inch iun. for radio and interphone system, and for inspection 
liiht are also shielded. All electric units and lights are 24-volt 
type except the 12-volt ~gine air heaters and emerltency stop sole­
noids to which current is supplied by only one 12 -volt battery. "The 
radio and interphone system also ope-rate on 12 volts. Current for 
the 6·volt blackout drivini light is supplied throuih a 24- to 6-volt 
re!listance unit. 

IR.~. WIRING DIAGRAMS. 
a. DellCriplion. The variow electrical units and the wire!l which 

comprise the various systems and circuits can be easily id~tified by 
reference to the eight wiring diagrams contained in this section. The 
schematic dialram (fil. 142) shows t he approximate location of all 
the electrical units with the wiring systems or conduits which connect 
them. 'J:he vehicle electrical system is divided into seven major cir­
cuits for convenience in locatinl and identifyinl the wire!l and units 
of each major circuit as follows ; Starting and G~erating Circuits 
(fig. 143) ; Lilhting CircuitS (fig. 144); Siren, Oil Pressure Switches, 
Tank Gaie!l and Air H eater Circuits (fi,. 145) ; Gun F iring and Radio 
Circuits (fi,. 146); Battery Box Circuits (fi,. 147) , and Master Switch 
Box Circuits (fil. 148). 

b. Identi&cation Symbol •• Each winnl system or conduit is 
identified by a key symbol which indicate!l its location as follows ; 
Battery Box- BB ; Engine Compartment- E ; Filter Panel- FP; Gun 
Firing- G ; Hull- H ; Master Switch Box- MS; Instrument Panel- P ; 
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figure J 46-Gun firing and Radio Clrcu"s D'agram 

Radio-R. The individual wires in each system arc identified by the 
key symbol of the system followed by a numer-a!. The same numer-al 
is ~ to identify all wires which arc a part of the same circuit as 
they pau through the various conduits, ter-minal boxes and electrical 
units. In some few instances, where a lead wire or auxiliary wire is 
part of the circuit, the lead wire is identified by the same symbol as 
the wire supplyinlil: the current, with a letter added. For example, refer­
to figure 146. Current flows from the batter-y to the circuit breaker 
through wire GAl and from the circuit breaker- to the relay switch 
through wire GBl. A lead GBIA is connected to the solenoid side 
of the switch. When the relay closes, current flows to the solenoid 
through wire Ge l which is connected to wire GOl at the pluIiI: in the 
interpbone bracket. 

c. Lilt o( Wiring SY8te m s and Wires, The wirinll: systems, with 
the wires in that system and individual wires, arc listed by their 
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symbols in slphabetic:al order. The sitC', color, and length of each 
wire IIrc given to make it easy to identify the wire when trouble shoot­
ing a circuit or replacing a wire. 

'" BBI 
BB2 
~BJ 

BB' 
BBS 

EA 

EAI 
EA2 
EAJ 
EA1 
EA7A 

UST OF WIRING SYSTEMS AND WIRES -_. 
WIRE BBl ,., ............ _ ... No. 00, black, 15!-i · in. 
WIRE BBl _ .... _ ............ _ No. 00, black, 48~-in. 

WIRE BB3 ...... " ... • . , ..... ,No.6, black, 48Y4-in. 
WIRE BB4 . . , ........ .. . ... . . . No. 00, black, ~-in. 
WIRE BSS . . . .. . ...... . ..... . No. 00, black, 19~-in. 

SYSTEM EA, wiring, LC engine terminal box to left 
taillight. 

WIRE EAt. ........... _ . . .. _ . No. 14, black, ~-in . 

WIRE EA2 _ ' ... . .. , .... _ .... No, 14, oranie, 91t,4-in. 
WIRE EA3 . .. . No. 14, yellow w/ black tracer, 65%-in. 
WIRE EA7 .. . . No. 14, orange w/ black tracer, 6'2~- in. 

WIRE EA7A . . .. No. 14. orange w/ black tracer, ~-in. 
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'" EB 
EB' 
EBS 
EBB 
EBSA 

Ee 

Ee. 
Ee, 

ED 

EDI 
ED' 
ED' 

EE 
EE' 
EES 
EES 
EESA 

EY 

EF' 
EF6 
. EF7 

EG 
. EGI 

FPI 
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SYSTEM EB, wiring. LC engin~ tMminal box to enline. 

WIRE EB4 . __ . No. 12, ~atural w/ blatk tracer, Jl!1-in. 

WIRE EBS . . _ . . No. 14. brown w/ black traCff, '2734-in. 
WIRE EB8 . ___ . _ No. 14, blue w/ black tracer, 22 · in. 
WIRE EBSA . , .... No. 16, shielded, 3~-in. 

SYSTEM Ee, wiring, LC engine t~inal box to filter 
panel. 

WIRE EC4 .. ... ,No. 12, natural w/ black tracer, l8·in. 
WIRE E C6 ...... No. 14, green w/ black tracer, 27-in. 

SYSTEM ED, wiring. LA cnlline tenninal box to rieht 
taiJlight. 

WIRE EDI. ....... . __ ...... _. _ . No. 14, red, ~-in. 

WIRE ED2 .... , ... . .. , . , . .. ,No. 14, orange, 91Y4-in. 
WIRE ED3 . , ... _ ... _ .. _ , , _ . . No. 14, yellow, 6S%,-in. 

SYSTEM EE, wiring, LA COline terminal box to enline. 
WIRE EE4 . __ .. _ No. 12, natural , 31!4,-in. 

WIRE EE5 . .... , .. . ...... . , ,No. 14, brown, 27!4,-in. 

WIRE EE8.... .. ... . .. . . . . No. 14, blue, 22-in. 

WIRE EE8A . . , .. ... , ' , ... . No. 16, shielded, 371-in. 

SYSTEM EF, wiring, LA engine terminal boll t o filtc:r 
panel. 

WIRE EF4 
WIRE EF6 " . ... .. ... .. . 
WIRE EF7 , ..... . ..... . 

No. 12, na tural , 37 -in. 

, ,No. 12, green, 27 -in . 

No. 14, maroon, la-in. 

SYSTEM EG, wiring, aUlliliary startc:r button. 

WIRE E GI .. No. 12 . maroon , 14V.-in. 

WIRE FP1 , .. .. . , ........... , No. 16, black , JY4-in. 

FP2 WIRE FP2 . .. , . .... , ...... . ... No. 18, blaek, 2%s-in. 

• 

FPJ WIRE FPJ . .... , ... , ., ,No. IS, shielded , 85!4, · in. 

FP4 WIRE FP4 .. , ... .... " . . ... No. 15, shielded, 67!4,·in. 

GA SYSTEM G A, wiring, battery t o ci rcuit breaker. 

GAl WIRE GAl , ... . ... . . " .. . . , ,No. 14, red, 47 1 IiJG-in. 

GB 
GBI 
GBIA 

SYSTEM GB, wiring. c ircuit breaker to relay boll. 

WIRE GBI . .... . ........ .. . . No. 14. red, 45~ .i n. 

WIRE GBIA . .. , "" ' . .. . ' . No. 14, red, 3}i·in. 
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'" GC 
GCl 

GC' 

GD 
GDI 
GO> 
GD2A 
OD2B 

GS 

HA 

HAl 

HA' 
HA3 

HA4 

HAS 

HA6 

HAS 

HB 

HBI 

HB' 
HB3 
HB4 

HBS 

HBSA 

HB6 
HB1 

HC 

H Cl 

HC' 
HC3 

3.INCH GUN MOTOR C ..... IAGE M 1 0 

SYSTEM GC, wiring, relay box to turret connector. 
WIRE GCI. . . ..... , ........ .. No. 14, gray, 39Y.-in. 
WIRE Ge2 . . . ... , ., ...... " . . No. 14, black , 36Y4-in. 

SYSTEM GO, wiring, turret plug to gun firing switch. 
WIRE GOt , ... . .. , . _ .. _ . . , _ .. _ , . No. 14, gray, 66-in. 

WIRE G02 . " ....... , .... _ . .. No. 14, black, 68}i-in. 

WIRE GD2A , ............. _ No. 14, black, 24Y4-in. 
WIRE GD2B ., .. .... .. ...... , .. No. 14, chrome, 3-in. 

SYSTEM OS, engine ground strap. 

SYSTEM HA, wiring, battery box to irutrument panel. 
WIRE HAl . , ....... , ... . No. 12, black, 148}i-in. (A) 

WIRE HA2 .. . ....... . .. . No. 12 , black, 148}ii-in. (8) 

WIRE HAl ....... . .... , ,No. 12, black, 148}i-in. (e) 
WIRE HA4. , . . ... ,', ... _. , No. 14. natural w/ black 

tracer, 1557'3-in. (D) 

WIRE HAS .. . ...... . No. 14, natural w/ black and red 
tracer, 148%-in. (E) 

WIRE HA6 .... .... ..... , ... . No. 14, natural w/ gleen 
tracer, 148Ya-in ( F) 

WIRE HAS ..... , .. . .... . No. 12, black, 148J4-in. (H) 

SYSTEM HB, wiring, instrument panel to hull terminal 
00 •. 

WIRE HBI. . . .. , _ . . ... _ ,No. 14, oranle, 14Y.-in. (A) 
WIRE HB2 No. 14, oranlle w/ black tracer, 13Ya-in. (B) 

WIRE HB3 , .. . .. , , ...... ,No. 14, green, l~-in. (e) 

WIRE HB4 ...... , .. .... , .. No. )4, black w/ narural 
tracer, 16Yi-in. (D) 

WIRE HB5 .. . .. . " ...... ,N o. 14, black, 17Yi-in. (E) 
WIRE HB5A , ., .. _ .. , . , ... _., No. 14, black, st4-in. 

WIRE HB6 .. No. 18. gray w/ black tracer, 17y,,-in. (F) 
WIRE HB7 . . . .. , ..... .. , . . . No. 18, gray. 19-in. (0) 

SYSTEM H C, wirinl, instrument panel to LA engine 
terminal box. 

WIRE Hel. . _ ..... _ .. , , , _ .. ,No. 14, red, 218-in. (A) 

WIRE He2 . ..... .. .... . No. 14, orange, 219Y. _in. (B) 

WIRE HC3 . ...... .. " .. .. No. 14, yellow, 219-in. (e) 
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HC4 WIRE HC4 ....... . .. No. 12, natural , 22 1¥4.in. (D) 

H C5 WIRE HCS ...... .. .. ...... . No. 14, tan, :nO·in. (E) 

HC6 WIRE HC6 . .. .... ... . ... No. 14, il"een, 222YZ-in. (F) 

HC7 WIRE H C7 .. ,. , .... . No. 12, maroon, 221r;1·;n. (G) 

HC7A 

HCS 

HD 

HDI 

HD2 
HD3 

HD4 

HD5 
HD6 

HD7 

HD7A 

HD. 

HE 

HEI 

HE' 
HE4A 

HF 

HFI 
HF2 
HF5 

HF5A 

HG 

HG5 
HGSA 

WIRE HC7A , ..... ...... . .. . . . . No. 14, maroon, 7.in. 

WIRE HCS . . . . . . .. . . . No. 14, blue, 224·in. (H) 

SYSTEM Ho, wirinl, instrument panel to LC enline 
terminal box. 

WIRE HOI .. . ......... , .. . No. 14, black w/ natura l 
tracer, l4~·in . (A) 

WIRE HD2 . . . . . . . . . .. No. 14, oranle, 149YZ. in. (B) 
WIRE HD3 .. , .. . .. , . .... , .. . No. 14, yeUow, w/ black 

tracer, 148Y.. in. (C) 

WIRE HD4 ... ... , ., ..... , .. No. 12, natural w/ black 
tracer. 145%,-in. (D) 

WIRE HDS . ... N o. 14, tan w/ black tracer, 149-in. (E) 

WIRE HD6 . , ... . .. , .... , ., . No. 14, green w/ black 
tracer, 146%-in. ( F) 

WIRE HD7 . . ...... , ... . .. ,No. 14, oranle w/ black 
tracer, 150%,·in. (G ) 

WIRE HD7A .... ,No. 14, oranle w/ black tracer, 7· ;n, 

WIRE HOS " ..... . ......... , .. No. 14, blue w/ black 
tracer, 147Y4-in. (H) 

SYSTEM HE, wiring, huil t erminal box to left head-
light. 

WIRE HEl " .. . .. , ...... , . No. 14, orange, 201 %0·in. 

WIRE HE2 , ,N o. 14, orange w/ black tracer, 181:X 6-in. 

WIRE HE4A , .N o. 16, natural w/ black tracer, 20"16·in. 

SYSTEM HF, wiring, hull terminal box to right head-
lilht. 

WIRE HFI " ..... , .. . ... , .. . No. 14, orange. 92~·in. 

WIRE HFl .... N o. 14, orange w/ black tracer, 89Y..in. 

WIRE HFS, ... .. , , . .. No. 14, black. 42:.'16· in. 

WIRE HF5A . ... , ..... , ..... , ... No. 14. black , 7-in. 

SYSTEM HG, wirinl , hull terminal box to dome lilht. 

WIRE HG5 , ............ . .... . No. 14, black, 46Ya.in. 

WIRE HGSA ....... , ..... , .... No. 14, black, 6Y..in. 
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HH 

HH3 
HH3A 
HHS 
HH5A 
HH. 

HI 

HI. 

HJ 
HJ' 

HK 
HK4 
HK4A 

HL 

HLS 
HL5A 
HL6 
HL1 

HM 
HM > 
HMIA 

HN 
HNI 
HNIA 

HO 

HPI 

HP 

HPI 
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DHuI,.tMn 

SYSTEM HH, wiring. hull terminal bolt to siren and 
stop light switch. 

WIRE HH3 . ................ , No. 14, green, S8Ji-in. 
WIRE HH3A .. .............. ,No. 14, black, IIYa-in. 
WIRE HHS " .... " . ..... .. . . No. 14, black, 51%0·;n. 
WI~E HH5b, . ... . , . . .. , ... . . No. 14. black, l3%o-in. 
WIRE HH8 " .. .. ... , . ... , ,No. 14, yellow, S9%,-in . 

• 

SYSTEM HI, wiring, hull terminal box to siren con· 
nector. 

WIRE HI8 . ................ ,No. 14, yellow, 28%,.in. 

SYSTEM HJ, wiring, connector to siren. 
WIRE HJ8 . .. " . . ... . , . . . ..... . No. 14. yellow, 6·in, 

SYSTEM HK, wirini, hull terminal box to resistor box. 
W IRE HK4 . ,No. 14, blade wl natural tracer , 28}-'4 -in. 
WIRE HK4A , .. ,No. 16, natural wl black tracer, 26·in. 

SYSTEM HL, wiring, hull terminal box to low oil pre.· 
sure microswitch. 

WIRE HL5 , . , ..... , ....... , . . No. 14, black, S~·in. 

WIRE HLSA . .... .. . .. .. . .. ,. ,No. 14, black, 2¥4·iQ.. 
WIRE HL6 , .... . No. 18, gray wl black tracer, 6OVa·in. 
WIRE HL1 .............. . .. , . . No. 18, gray, 56y.·in. 

SYSTEM HM, wiring, battery box to·LC starter. 

WIRE HM I. . , ..... , ..... . .. ,No. 00, black. 8 1 ~-in. 

WIRE HMIA .. ... . .... ... . .. . . ,No. 00, black, IO· in. 

SYSTEM HN, wiring, battery bolt to LA starter. 

WIRE H NI. ............ , . ... No. 00, bllfCk, 120~·in. 
WIRE HN IA . . . .. . .......... . . ,No. 00, black, 10·in . 

• 
SYSTEM H O , wiring, L C generator armature to rqu­

lator. 
WIRE HOI , ...... ,No. 6, black wi red tracer, 29~·in. 

SYSTEM HP, wiril\&:, LC generollltor field coils to regu­
lator. 

WIRE HPJ ... . ... . . , .. .. .... No. 14, yellow, 29~.in . 
• ... 
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HQ 

HQI 
HQIA 

HR 

HRI 

HS 

HSI 

HT 

HTI , 
HTIA 

HU 

HUt 

MS , 
MSI 
MS, 
MS2A 

MS2B 
MS2C 
MSl 
MS' 
MS' 

PI 
P2 
Pl 
P. 

P ' 
". 
P7 
PO 
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SYSTEM HQ. wirina. LC lenerator rqulator to filter 
box. • 

WIRE HQI ...... , . No.8, black wi red tracer, 2S¥S· in. 
WIRE RQ tA ........ . No. 8, black wi red tracer, 4-in. 

SYSTEM HR, wiring. LA lenerator armature to rqu­
lator. 

WIRE HRl. _ ... .. , .... , ... . .. . No. 6, black, 68y.-in. 

-SYSTEM HS, wiring. LA generator field coila to recu­

"""", 
W IRE HSI. .......... . .. ,. ,., No. 14, yellow, 1S}i-in. 

SYSTEM HT, wirina;. LA a:cnerator ~.tor to filter 
• box. • , 
WIRE HTl ....... . No. 8, black wi red tracer, 277i-in. 
WIRE HTIA ........ ,No. 8, black wi red tracer, 4-in: 

SYSTEM ~u, wino&:, lenerator filter box to battery 
be •. 

WIRE HUt , .... _ ....... . . ", . No. 2, natural w/ yellow 
and black tracer, 'la-in. 

SYSTEM MS, wirinl. battery t)(u: to master .witch box. 
WIRE MSl. ..... , . .......... ,No.6, black, 91 Y!.e -in. 

WIRE MS2 ........ : ........ , ... No. 00, black, 89-in. 

WIRE MS2A ... ....... ......... No. 0, black, 2~-in. 
WIRE MS2B . . . ..... . ............ No. 0, black, 6-in. 
STRAP MS2C ... , ... . ............. , , ..... , Woven 
WIRE MS3 .... . , .. . .. , .. . .. ... No. 00, black, 6O-in. 
WIRE MS4 ... No. 14, natural w/ black tracer, 4S%6-in. 
WIRE MSS ..... ,No. 12, black w/ red tracer, 48%6-in. 

WIRE Pt. ......... , ..... , .. . No. 12, black, 19o/i8-in. 
y.'IRE P2 ...... ............. ... No. 14, black, 3Yz-in. 
WIRE P3 . ........ , . .... , .. .. ,No. 14. black, 9%6-;n. · 

WIRE P4 . ........ . ' ...... . No. 12. natural , 11 ""e-in. 
WIRE P S .......... .... ........ ,No. 14, blue. ~-in . 

WIRE P6 . .................... No. 14, black, 7Ye-in. 
WIRE P7 . ..... .. ............. . No. 16, black, 2%-in. 
WIRE P8 , ..... : .... , .......... No. 14, black, ~-in . 
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P9 WIRE 1'9 .... , ...... __ ... _ .. _. ,No. 14, black, SY,-in. 

PIO WIRE PIO . ...... . No. 14, blue w/ black t racer, 2Ya-in. 
PH WIRE PH . ....... , .... , ..... ,No. 14 black, l O~-in . 

Pl2 WIRE Pl'2, __ .. _. , _ ........ , ... No. 14, black, 3l4-in. 

P13 WIRE PI3 .. . _ .... , ..... , .. . ... N o. 14, black , 3~-in. 

P 14 WIRE P14 .... No, 12, natural w/ black tracer, IO%6-in. 
PIS WIRE PI S ........ . ... . .... . ..... N o. 16, black, 4-in. 

P16 WIRE P16 . , ........ . No. 16 black wi red tracer, 4-in. 
Pl1 WIRE Pl7 _ , _ ... _ .. _ .. _ ..... __ No. 16, black , 4o/win. 

PIS WIRE PiS ........... . ... . ... . No. 16, black, 6y:!·in. 
PI9 WIRE PI9 ........ , . ...... _ ..... . N o. 16, black, 4-in. 

P20 WIRE FlO ...... . . . . .. . ..... , . . No. 16, black, 6%-in. 
P21 WIRE P21 . ........... " . ... , . .. No. 16, black 12-in. 

P22 WIRE P22 , ..... " . .. . .. . .. , .. . No. 16, b lack, 3~-in . 

P23 WIRE P23 , .. . .. N o. 18, guy w/ black tra~r, 26Y4-in . 
P24 WIRE P24 , ..... .. .... , ........ No. 18, gray, 17Y4-in . 

P25 WIRE P25 .... . .. No. 18, guy w/ black tracer, 3%2-in. 

P26 WIRE P26 . .... , .. . . ........... No. 18 gray, 3%2-in. 

PA PLUG PA, battery box to instrument panel. 

PAl WIRE PAI. .... . ..... , . . . No. 12, black, 61ljl6-in. CA) 

PA2 WIRE PA2 ... .. , ........ . No. 12, black, 61Yi6-in. ( 8 ) 

PA3 WIRE PA3 ... , ...... . .No. 12, black, 61Yi6-in. (e) 

PA4 WIRE PA4 .No, 14, natural w/ black tracer, 7%e-in. ( D ) 

PAS WIRE PAS , ...... . , ... . ... .. No. 16, natural w/ black 
and red tracer, 12%.6-in. (E) 

PA6 WIRE PA6 ... .............. .. No. 16, natura l w/ gray 
tracer, IOI1!J6-in. (F) 

PAS WIRE PA8 , ............. N o, 12 , black, 61ljHI-in, ( H ) 

PB PLUG PB, instrument panel to hull t erminal box. 

PBI WIRE PB1 ... .... ..... ,No. 14, orange, 23o/16-in, (A) 

PBIA WIRE PB1A. , ........ .. ..... . No. 14, orange, 4Jt'4-in. 

PB2 WIRE PB2 . .......... . .. .... No, 14, orange w/ black 
tracer, 23o/16" in, (B) 

PB3 WIRE PBJ . ......... " .. No. 14, green, 201 %6-in, (C) 

PB4 WIRE PB4 ., .......... . . ... . No. 14, black w/ natural 
tracer. 2l '%6-in, ( D ) 

PBS WIRE PBS . ... , . .... . " .... . No. 14, black , 8-in. (E) 
33. Or"" 1m , 
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PB6 WIRE PB6 __ No. IB, gray w/ black tracer, 19Ya-in. (F) 
PB7 WIRE PB7. . .. . . . . . . . . . . NQ. IB, gray, I SJI4-in. (G) 

PC PLUO PC, instrum~nt pan~1 to LA engin~ t~rrninal box. 
PCI WIRE PCI. .. . ... . .. . ... .. . No. 14, red, S~6 in. (A) 
PC2 WIRE PC2 ... . ......... . No. 14, orange, Bo/win. (B) 
PC3 WIRE PC3 . .. ........ . . . . No. 14, y~lIow, 3Y4-in. eC) 
PC4 WIRE PC4 _ _..... _No. 12, natural , 16Va-in. (D) 
PCS WIRE PCS ___ ... _ ... " _ . . No. 14, brown, 3Y4-in. (E) 
PC6 WIRE PC6 " .. . _ _ __ .. . _:. _No. 14, green. IS-in. (F) 
PC7 WIRE PC7 .... , " .No. 12, maroon, 20Ya-in. (0) 
PCB WIRE PCB _. ___ .' _ " __ '. __ _ No. 14, blue, IB-in. (H) 

PD PLUG, PD instrum~nt panel to LC ~ngine t~rrninal bo •. 
PDI WIRE PDl. ., .... . , ..... , . _ . No. 14, black w/ natural 

tracer, 9%e-in. (A) 
PD2 WIRE PD2 , , .......... ,No. 14 orani~, III Vie-in. (B) 
PD3 WIRE PD3 .. . . ... . ... , ..... ,No. 14, yellow w/ black 

trac~r, 7Ya-in. (C) 
PD4 WIRE PD4 ... " _ ... " ..... , No. 12, natural w/ black 

tracer, 9Va-in. (D) 
PDS WIRE PDS _ _ _ .. ___ ". _. __ No. 14, brown w/ black 

tracer, 4Ya- in. (E) 
PD6 WIRE PD6 ....... . .. . ..... .. No. 14, green w/ black 

tracer, 14!if.6-in. (F) 
PD7 WIRE PD7 .. .. ... • ....... . . . No. 14, orani~ w/ black 

tracer, IOJI4-in. (0) 
PDB WIRE PDB _., . ... . , .... . . , _ __ No. 14, blu~ w/ black 

tracer, 13! Vis-in. eH) 

RA SYSTEM RA, wiring, battery to radio terminal bo • . 
RAS WIRE RAS __ ... . __ No. 12. black wi red tracer, 162-in. 
RA7 WIRE RA7 , ...... , ......... . No. 6, black, 164tJe-in. 

186. BA'ITERIES. 

•. De.eriplion. Th~ batt~ries ar~ located in th~ battery box 
und~r th~ l~ft side of fighting rompartm~nt floor (fig. 149) . The two 

12-volt batteries a~ connected in s~es to produc~ 24 volts with the 
n~gativ~ post on th~ r~ar batt~ry grounded to hull floor and the 
positiv~ post on th~ front batt~ry connected to th~ 24-volt battery 
master switch. In addition, the positive sid~ of th~ r~ar battery is 
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"lIVr. '49-1.".'Y lox, le".rl.s, ••• u'Dfors, Clrcu" Ir •• Ie.r., 
,n'.r lox .nd Conn.ctlons 

connected to one terminal on the radio master switch, and another 
wire on this gme terminal lupplies current for the engine air heater 
and emergency stop valve circuits. 

h . Banery Mainlenanflfl. Batteries must be inspected at the 
50-hour, Of' w~ldy , and at the loo·hour preventive maintenance 
service. This includes taking a hydrometer readinll: of each cell to 
determine the stat e of charge (fig. 150), addina: water to maintain 
the correct level of the electrolyte, inspectina: battery cable terminals, 
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c.blet and the Imenl condition of the btitteries, end c1e.ninl I).t­
tery cable tenninal. if nee ery. 

(I) RA1S& BATTDY Box COVER. Reise fi&htinl compartment 
floor dOOf1l above battery box (fI,. 33, 0 end E) . Unf • .ten the lour 
clamp end lift out the battery box cover. 

(2) TAEa HVDRO)QTItR RUOINOS AND ADD WATU. StorR,e 

~tteries ,ive off free hydrocen when beinl chera;cd or discherv;ed. 
Hydrocen, when mixed with air in certain proportion" i. hiihly ell­

piOllivt. For this reason keep open flame away from t.tterics end 
avoid ceuainl 'parks around batteries, when vent plup are removed, 
to prevent perlOnal injury. Unscrew and remove vent plup in .11 
cell •. When usi", the hydrometer, draw only cnO\llh electrolyte into 
the tube to center the hydrometu float bet .. ~e .. top end bottom of 
tube. If apecific cravity reedinKs are less than 1.225 at normal tern-

"' -GUN ARNe> ORCOO U&.KER TO 
ItflA Y SWITCH SYSlEM 

I _GtJI'oj I"IRlHG CIItOJIT IlIfAKEIt BOX 

._lAlltltf 
H-BATlBIY 
I P'O$ITJVE I'O$T T!RMI<V.L 

lOX COVR FAST&eI 
- lOX COVSt 

lOX COVS: 0AMf' 

""" "'" ''''' 
Q_lOll 
R_IATlBIY lOX PAD 
5_ 1A TTBty lOX COVBt SUPI'OltT 

T_IAlT!I!Y Gl!OUNO CAW NUT 
U-WASHEJI 
Y - 10ClCW·WBt . 

W _IlATTBl:Y GROlk-ID CAIU &OI.T 
X-JATTBIY TO l.·VOI.T MASTER 

SWITCH CA.&LI! ' _OA 

'0 

... G_RlGHT GEhdtATOIt REGUlATOR TO 
flllBllOX SYSTEM 

AH- IIAOIO RUB! .oX 
I ... PO M19I. 

Le,."d 'or "p,. '4'-'aU.ry 10 .. , IcrHerl." R.,,,I .. tor., 
Clnu't Ir_k.r., ,II,., lox eftfI CD""uffo". 

per,Met, the battery mUlt be replaced with one which is fully 
charted. When air temperature ~ below 50°F or above goOF , allow 
the elecbolytc to n:main in hydrometer long cnoUih for the ther­
mometer to indicate eJ[act temperature of elecbolytt. The correction 
acalc alongside the thermometer shOWl the ~e to subtract or add 
to the hydrometer readinc to obtain the actual specific (l'tlvity of 
the dtiOholyte. It is important that hydrometer reading. always be 
corrected for tempcrature in very hot weather and in cold weather 
(par. 19 .) . If battery readiniS indicate a satisfactory stlte of 
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',.ur. I.sO-Jaking Hydrometer lIe.d'n, 

I ... P'D "UI 

charge, add clean water (preferably distilled water) as required to 
bring the level of the electrolyte y. inch above the separators. Inlltall 
and tilhten vent plup with finlen. 

(3) CLEAN BATTERY TERMINALS AND BATTERY. If battery termi­
nals are corroded, loosen terminal bolts and remove terminals from 
battery posts. Wipe terminals clean with a doth dipped in solution 
of water and ammonium hydroxide (household ammonia) or bicarbo­
nate of soda (bakinl soda). Remove the cable terminal, battery 
terminal nuts and bolts, and clean them with the above 1I01ution. 
Also wipe battery posts clean and wipe top of battery dry, LiiJltly 
coat bolts, nuts, inside and outside of terminal and battery posts 
with light rust-preventive compound, or, if not available, use Icneral 
purpose grease. Install battery cable terminal on battery post, push 
it down tilhtly with end of hammer handle (never drive terminal 
on post) and tilhten terminal screw nut. See that battery straps are 

( 
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tight . Remove and clean straps. if corroded. and coat threads with 
general purpose grease before and after installing safety nuU. 

(4) LoWER B ATTERY Box COVER. Place the cover on battery box, 
and fasten the four clamps. Lower the fighting compartment floor 
d oors. 

c. Re moval o C Balle ries. T urn battery master and radio switches 
"OFF ." Remove battery box cover (par. 186 b ( 1». Disconnect 
ground cable from negative post on rear battery. Remove connector 
cable and cable from positive post on front battery. If terminals are 
corroded, clean them (par. 186 b (3». Pull u p and remove the cover 
support placed betw~ the batteries (fig. 149). Back off battery 
Itrap safety nuu until flush with threads. Lift batteries out. R emove 
wood spacers. 

d, Inltalla tio n of Batteries, T est batteries to be installed with 
hydrometer to see t hat they a re charged. Remove pad on floor in 
battery compartment, and clean the floor. If pad is not serviceable, 
replace it . P lace pad on floor. Use a long wire around, the two bat ­
tery straps at comer toward center of veh icle to li ft straps. H old 
straps level and lower batteries into position on floor. CAUTION: 
Do not d rop batteries. Position a wood spacer between each battery 
and compartment wall. Tia;ht en safety nuts to draw straps against 
batteries with only moderate pressure. Apply ]ja;ht a;rade rust · 
preventive compound. to battery cable terminals. clamp bolt and 
battery posu, also to exposed threads on ends of battery straps. 
Insta ll cable terminals on battery posts, press them down tia;htly 
with end of hammer handle (do not hammer on battery posu) 
and tighten clamp bolt nuu. Slide cover support into position be­
tween the batteries. Install and fasten battery box cover. Tum 
battery master switch "ON" and lower the doors in fighting com­
partment floor. Start and run each engine separately, and check 
charging rate of each lI:enerator. 

18 7 . DA'I"I 'ERY SWITCH ES. 

a , DelM:ription, The battery master switch and radio master 
switch are in the left front comer of the battery box. H owever, on 
very recent models, these two switches are located in a master switch 
box attached to propeller shaft housing at front edge of fightina; 
compartment floor, at the center. The box also cootains a receptacle 
int o which a cable can be plua;ged for charging the batteries in the 
vehicle (fig. 148) . 

b . R em oval and In, ta lla tio n of Batter y Switch es. 

(I) To REMOVE AND I NSTALL SWITCH ON BATTERY Box. Raise 
battery box cover, and disconnect battery ground cable at negative 
post on rear battery. Pull the partition in battery box at side of 
swit ches straight up and remove (fig. lSI). T ake out screw in bat-
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tery switch handle and remove the handle. Remove two screws 
which attach switch t o bracket. Lower the switch out of the bracket , 
remove terminal nuts and cables. T o install switch on battery box, 
reverse the removal procedure. Make sure switch is centered in hole 
at top of battery box before tightening it to bracket. Install lock 
washer under each t erminal nut, and tighten nuts securely. 

(2) T o REMOVE AND INSTALL SWITCH IN MAS TER SWITCH Box. 
Raise battery box cover, and disconnect battery ground cable at 
negativ~ post on rear battery. Take out four screws, and remove 
cover on rear of master switch box. R emove terminal nuts and cables 
from switch to be removed. T ake out screw in top of switch handle 
and remove handle. R emove the bolts which attach switch to box, 
and lower the switch out of the box. To install switch in master 
switch box, reverse the removal procedure. Install lock washer under 
ea ch terminal nut and tighten nuts securely. 

188. GENERATORS. 

•• Oeecription. A 50·ampere, 24-volt generator is mounted on 
the flywheel housing of each engine (fil. 51). The armature is 
splined into a coupling mounted on the end of the blower drive 
shaft. The ienerator d eliven maximum current output at engine 
speeds above 860 revolutions per minute. The current output of 
each generator is controlled by a generator regulator. • 

h. To Inspect and Clean Generalor. T he generator brushes and 
commutator mUlit be inspected and the commutator cleaned if neces­
sary at the JOO-hour preventive maintenance service, also whenever 
generator is removed. Remove cover band screw and cover band. 
Examine brushes {or wear and brush springs for tension. If brushes 
have worn so end of any brush is half way down in brush holder 
or if tension of a brush spring is weak, replace the Ic:nerator (par. 
188 d) . If commutator is dirty. clean it by holding a strip of 00 
sandpaper altainst it with a piece of soft wood or with finger while 
lenerator is operating. Never use amery cloth. Blow dust out with 
compressed air. If brushes continue to arc excessively after com­
mutator is cleaned, that indicates that the commutator has worn 
down to the mica insulation between commutator bars, and the 
generator must be replaced . 

e. Pol.ri~ing a Generator. Whenever generator or generator 
regulator t ests have been made, or after a generator is installed. the 
generator must be repolarized before the eniine is started. This must 
be d one to make sure the generator has the correct polarity with 
respect to the system. Failure to do this will result in serious 
damale to t he generators. If both the field and armature wires are 
connected to generator. disconnect the yellow wire from field terminal 
at top of &enerator. Unscrew cap from terminal shield. Remove nut 
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Bnd washer from terminal, and lift wire off terminal and bend it 
out of the way. If both the field and armature wires afC disconnected, 
tint thread the black wire, or the black wire with a red tracer, into 
armature terminal shield at side of genuator. Attach conduit by 
screwing knurled connector nut onto terminal shield. Place wire over 
terminal snd install, then tighten nut and w9Shc:r . Screw on knurled 
cap, and install locking wire. Remove knurled cap from field termin81 
shield at top ,of generator. Connect a jumper win~. long enoUih to 
reach into the battery box, to the field t enninal on top of gcnerator. 
Momentarily touch the other end of the wire to the positive terminal 
on the front battery. This will cause a flash of current to flow 
throuah the generator field windings and correctly polariJC the gen­
erator. Remove the jumper wire and connect yellow wire to field 
terminal and tiihten nut. Screw on knurled cap and install locking 
wire. If the field wire conduit was not previously connected, thread 
yellow wire through field terminal shield at top of generator, and 
attach conduit to terminal shield by tightening knurled connector 
nut. Place wire on terminal post and install lock washer and nut 
and tighten nut. Screw on knurled cap, and install locking wire. 

d. Re moval of Generalor, T um battery master switch off. Raise 
step door over generator and remove the knurled cap from each 
terminal shield by breaking the locking wire and unscrewing the cap. 
Use a Y4-inch socket wrench and remove ' the teoninal nut and 
washer from each terminal stud . Unscrew. the knurled conduit con­
nector nut that attaches each conduit to its terminal shield. Lift 
cable off terminal stud and pull cable free of terminal shield. Tag 
the two cables for identification. Put washers and nuts on terminals 
and the caps on terminal shields for safekeepini. Remove bolts and 
nuts that attach 'generator to engine, supporting the forward end of 
generator as last nut is removed. Pull generator forward until clear 
of the engine and lift out of compartment. 

e, InslaDalion of Generator. Install both halves of coupling 
with coupling ring on end of blower drive shaft. Place new gasket 
on a:enerator mounting flange. Position generator and rotate housing 
to line up splines on end of generator armature shaft, and push 
generator into place on flywheel housing, Support generator and 
install bolts and nuts with lock washen, and tiihten evenly to 
compres!l gasket uniformly. Polarize generator (par. 188 c), Tum 
battery master switch on. Start engine and check polarity and 
generator output by observing ammeter and voltmeter readings. If 
ammeter shows discharge, stop ena:ine and repo19rize the generator 
(par 188 c). 

189. GENERATOR REGULATORS, 
a. De8eription, The current output of each generator is con· 

trolled by a voltage rea:ulator. The two generator regulators are ,.7 
" 
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mounted, side by side, on the ouuide of the battery box, at the rear 
(fil. 151) . Generator relulaton must not be adjusted by the usin, 
arms. If ammeter or voltmeter show incorrect readinl and the 
trouble has been traced t6 the l enerator regulator, it must be 
replaced. 

b. Re moval o{ Generalor Regulator. Tum battery master 
switch off. Remove the four bolts which attach the voltale lenerator 
regulator to the battery box. Take out the four screws, and remove 
the cover on the terminal shIeld at the side of the voltale rqulator. 
Unscrew the three conduit connector nuts which attach the conduits 
to the terminal shield. Remove the nuts and washers from the three 
terminals, lift off the wires and pull the wires out of the terminal 
shield one at a time. Tal for identification with same letters as 
th~ for terminals. Put terminal washers and nuts back on terminal 
studs, and install c:over on terminal shield with four scr~ and 
lock washers. 

e. In"allation of Generator Regulator. Remove terminal shield 
cover and take nutll Ilnd lock washers off the three terminal •. 
Remove tai and insert wires, one at a time, into t erminal shield, 
installin& lock washers and nutll and ti&htenin& nuts. Screw three 
connector nuts onto terminal shield and t i&hten. Install cover on 
terminal shield with lock washers on the four screws, a nd ti&hten 
screws. Scrape paint off underside of feet on voltaie re&ulator, and 
scrape corresponding surfaces on battery box to insure a positive 
iround. Attach ienerator reiulator t o battery box with four bol\ll 
and lock washers, and ti&hten bolu. Tum battery master switch on. 
Start engine and read ammeter a nd voltmeter to check operation 
of lenerator and re&ulator. 

190. STARTERS, 

a, Deec:ription. Each enime IS equipped with a 24-volt heavy­
duty starter mounted on the flywheel housin& (fi&. 32 ). The starter 
pinion is mechanically shifted into engagement by the starter 
solenoid switch assembly mounted on the starter. The solenoid switch 
is operated by a starter button on the instrument panel or by an 
auxiliary starter button on the filter panel in the engine compartment. 

b. Lubrieation of Starter. A starter must be lubricated with 
eniine oil, before it is installed, and both starters mUllt be lubricated 
whenever the POWl'f" unit is removed from the vehide. There are 
three oilers .on each starter, one for the bearing at each end of the 
armature and one for the outboard bearing in the end of the drive 
hOUlling. With the starter installed, the oiler for the outboard bearing 
is r eached by removing a plu, in the flywheel housin,. 

e. Removal of Starter. Tum battery master switch off. Remove 
engIne compartment floor plate (par. 170 b ) under the ename from 
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which Harter ia to be removed, Drain cnline iubricatina: system 
(par. 55 b ) . Remove the bolts from both inlet and outlet oil h~ 
elbows at the lubricatina: oil tank , and swine hoses to one side. 
R emove the two clamps which attach starter cable to the tnl[ine. 
Put washer and nut on terminal screw for safekeepin,. UIJe II. Iona; 
extension VI-inch socket wrench with universal joint and, ruching 
over starter, remove the top bolt that a~aches starter to flywh« 1 
housing. then lOOSffi the other two bolts. Position blocks on ground 
to with in t en inchC:!l of hull floor on which to platt startet' while 
fernovin, wires. Support the starter. and remove the two remainin, 
bolts. Pull starter out of flywheel housing and lower it throuih the 

SOlENOID SWITCH 
AS"iEMtly 

< 

.... "0 UU' 

"flure J 52-Re mov'ng S' ar' . , Sole noId SwItch 

opening onto the blocks already positioned on the ground. D iscon . 
nect the wire from the top of the starter solenoid. R emove terminal 
shield cap by breakini locking wire and unscrewing cap. Use a 
~·inch socket wrench and remove nut and washer from t erminal 
stud recessed into t erminal shield (fig. 152). Unscrew connector 
nut on starter cable conduit. remove the cable clip (terminal) from 

< 
t erminal stud, and work cable out of terminal shield. Put washer 
and nut on terminal stud, and screw the cap on t he terminal shield 
for safekeeping. R emove starter from under vehicle. 
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d . In. talla tio n of Starter. Lubricate .tarter with engine oil (step 
h. above) . Remove cap from terminal shield. and nut and washer 
from teoninal stud. Place starttr on support undcr ,(chicle. Work 
startcr cable clip (terminal) through terminal shieH:!, place clip over 
terminal stud, install washer a nd nut and tighten. Screw cap on 
terminal shield and insert lockinl wire throulh holes in terminal 
cap and shield and twist ends of wir:e. Screw connector nut onto . 
terminal shield and t ilhten. Remove nut and washer from Kllenold 
.witch terminal and attach wire and tilhten nut. Position .tarter 
in flywheel housing with solenoid a t top and install bolts with lock 
washen and tighten. Attach starter ctIIble clamps to engine. Attach 
both oi\ hoses to lubricating oil tank, usinl new a;askcts. Fill engine 
lubricatinl .ystem (par. S6 b ). Tum battery master switch on. 
Check operation of starter by starlinl enline. Check for oil leaks. 
Install ena;ine compartment floor plate (par. 170 e). 

191. STARTER SOLENOID SWITCH ES. 

a. DelJCrip tion . A starter solenoid switch is mounted on each 
startcr (fig. IS2). T he solenoid is operated by either the starter 
burton on instrument panel or by aultiliary starter button in the 
ena;ine compartment. Pressina; either starter button eneTiir~ the 
solenoid which fint shifts the starter pinion into positive colale­
ment with flywheel ring a;ear, and then clo.~ the starter switch. 
When the engine !/tarts. the pinion is spun back out of mesh with 
the flywheel ring gear and cannot be rccna;aged with the flywheel 
ring gear until starter button i. released and then pressed again. 

h. R em oval of Sta rte r Sole no id Switch. Remove starter (par. 
190 e). Disconnect switch connector cable at solenoid switch (fig. 
IS2) . Put washer and nut back on terminal. Remove cotter pin and 
pin which attaches starter shift lever to solenoid plunger. Remove 
lockina; wire, and take out four bolts which attach solenoid. 

e. In • • allation o f Sta rte r Solen o id Switcb . P osition switch on 
starter, install four bolts and tighten. Safety-wire the two bolt. on 
each side. Connect solenoid link to shift lever by installing clevis 
pin and insert and spread cotter pin. Connect switch connector cable 
at solenoid .witch. Install startcr (par . 190 d ). 

192. INSTRUlUENT P ANEL. 

•• Gene ral. All of the instruments. gag~, switch~ and other 
units on the instrument panel are illustrated in fia;ure 10. The 
purpose of each unit on the instrument panel and in.t ruct ions for 
operatina; t he various switch~ and controls are contain ed in para­
graph 7. Consequently the information in th is and the following 
paragraphs ( 193 throulh 209) cover. only the procedure for remov­
ing and installing the instrument panel and its various units. 
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(2) DISCONNECT LUBRICATING O IL HOSES. Disconnect the hose 
from the tee on each low oil pressure warning light switch at right 
side of panel (fig. 10). Tag one hose for identification. NOTE: The 
pl(lte on ~ide of panel where oil ~ elbows (Ire (lttached is st(lmped 
"L"' for left en~ine (lnd "R" lor ri~ht en~ine. 

(3) D ISCONNECT AIR HEATER FuEL H OSES. Di~connect each air 
heater fuel hose at the three elbows on top of instrument panel (fig. 
10). T ag each hose. before removing. with the corresponding letters 
"L ," or "R" which are stamped into the plate. 

(4) D ISCONNECT CONDUITS, TACHOMETER AND SPEEDOMETER 
SHAFTS. Reaching: behind the instrument panel case, unscrew two 

conduit coupling nuts on each side. Tag each -conduit for identifi­
cation and pull the four plugs out of the sockets. Unscrew knurled 
nuts and di$CQnnect the speedometer shaft and two tachometer 
shafts, tagging the latter two shafts for right and left engines. 

(5) REMOVE INSTRUMENT PANEL FACE PLATE FROM CASE. Detach 
speedometer reset cable from bracket at bottom of panel case by 
holding hexagonal cable end with wrench and loosening locknut. 
Take out screws which attach the two small plates to the panel 
fa~ plate below the temperature gages. Remove six screws which 
hold instrument panel face plate to panel case (fig. 10) . Carefully 
work the panel face plate out of the case by first pulling on the air 
heater fuel pump knobs a nd then prying panel face plate the 
r emainder of the way out of case. Place the instrument panel fa~ 
plate face-down on the ~ponson. Any of the units in the instrument 
panel face plate now can be replaced. If it i~ desired to remove the 
panel. the following additional procedure is necessary. Unscrew two 
nuts on each of the three mounting straps which clamp the tem­
perature gages to the panel face plate. and remove straps (fig. 153). 
Raise panel up into vertical position. support it and remove the 
three temperature gages by slipp ing the tubes through slots in 
lower edge of panel face. T ag the two engine temperature gages for 
identification. The instrument panel fa ce plate now can be removed 
from the sponson and taken out of the vehicle. 

e. InSlallation of Inslrument Panel Faee Plate. 
(I) INSTALL INSTRUMENT PANEL F ACE PLATE. If instrument 

panel face plate wa~ removed. place it on sponson and position the 
engine and transmission temperature gages in the panel. In~tall the 
three mounting straps. screw on nuts and tighten. Mount the panel 
in the case and install and tighten the six scre~ in face of panel. 
Install the two plates below the temperature &ages (fig. t o). 

(2) CONNECT CONDUITS. TACHOMETER AND SPEEDOMETER 
SHAFTS. Workin& behind the instrument panel case and from the 
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right side, connect the two conduit plugs toward rear of vehicle. 
T urn each plug so that slot in top of plug fits into locating k ey in 
sleeve. Pu!lh plug all the way in, and tighten coupling nuts only hand 
t ight. Attach left engine tachometer shaft. next the spttdometer 
shaft and then t he right engine tachometer shaft. T ighten knurled 
nuts wit h pliers. Connect the two remaining conduit plugs, tightenina: 
the coupling nuts only hand tight. Remove the identification tags. 

(3) CONNECT AIR H EATER FuEL H osES. Connect each air heater 
fuel hose to its elbow according to tag on hose and letter on plate 
(fig. 23). H old each elbow wit h wrench while tia;htenina; the con­
nection nut. T um valve to make sure it is tightly closed. Remove 
identification tags on hoses. 

(4) CONNECT LUBRICAT·ING O IL Hosu. Connect the two hoses to 
the pressure switches at right sid e of instrument panel according to 
the taa; on one hose and the letter on the plate. R emove identification 
t ag from hose. 

(5) TURN B ATTERY MASTER SWITCH "ON." 

(6) T UT OPERATION OF I NSTRUMENT P ANEL UN ITS. T est emer­
a;ency stop valve and all Iia;ht switches. Start ena;ine. a nd check other 
instruments and gages. Operate vehicle to check speedometer. 

193. AIR HEATER AND LOW OIL PRESSURE INDICATOR 
LIGHTS AND P ANEL LIGHTS. 

a. T o Replace Lamp. Pry off lamp cover (fig. 10) with screw­
driver. Press in on clamp lightly and tum to ldt to release. W ith­
d raw burned-out lamp . Insert new lamp. and press cover into panel. 
F or air h eater indicat or lia;hts, use lamp No. 1247 ,- s ingle contact. 
12-16 volt with blue beads on filament support wires. For low oil 
pressure indicator lights. use lamp No. 1252. 24-28 volt double con­
tact. For instrument panel lights. usc lamp No. 1251, 24·28 volt. 

b. To Re place Light Sock et Cable A88embly. R emove instru­
ment panel (par. 192 b ) . R emove lamp from socket. Pull cable 
terminal out of .connector. Push cable through socket and remove 
it with sprina; and insulator. T o install new cable assembly with 
spring and iOlluiator , insert cable from face side of panel and push 
it through hole in socket . Push tenninal end of cable into connector. 
Insert lamp and cover. Install instrument panel (par. 192 c). 

194. AIR HEATER FUEL P UMPS. 

a. To Re place Air Heater FUf:1 Pump. Pull pump handle out. 
and unscrew nut on face of panel (fig. 10). Pull pump pluna;er out 
of pump. R emove instrument panel (par. 192 b ). Unscrew nuts on 
both ends of U -shaped tube which delivers fud from tee on supply 
tube to Ielt pump (fia:. 153) . H old elbow and tee while breaking 
nuts loose. To remove left pump, disconnect discharKe tube at small ' 

356 _,.,.11«, 
.{ UNIVERSIHOfILlI~\ 

ATURBANHHAMPAlGIf 



ELECTRICAL SysnM AND INSTRUMENTS 

TM 9-752 
194-19. 

elbow on end of pump, holding large elbow with wrench. Pull pump 
out of panel. To remove right pump, disconnect fu el supply tube at 
tee, and discharge tube at elbow, holding tee and large elbow with 
wrench while breaking nuts loose. Pull pump out of panel. To install 
new pump. unscrew the nipple with two elboW!! from end of pump 
removed and screw into new pump. Tighten nipple to locate elbows 
in same position as on pump removed. When installing new right 
pump. first install the tee connection taken off the pump removed. 
Adjust the hexagonal nut on pump body so pump body projects 
through face of panel the right amount to permit cap nut on face 
of panel to be tightened. Connect pump. and complete the assembly 
by reversing the removal procedure. USC' wrench to hold connections 
when tightening. and make SUTe connections are tight. 

195. AIR HEATER SWITCHES. 
a. To Repl~e Air Heater Switch . R emove instrument panel 

(par. 192 b) . Disconnect two wires from each terminal. and tag the 
pairs of wires for identification. Loosen switch knob set screw, and 
unscr!':w knob. R!':move nut on fac!': of pan!':l, and take out switch. 
Install new switch by r!':vl':f'SC' procedure. with lock wash!':r betw!':!':n 
switch and panel. Position knob with arrow pointing to "OFF" 
when swit ch is off (fig. 10) before tightening set screw. and make sure 
there is the necC'llsary amount of clearance betwl':C'n knob and switch. 

196. AMl\tETER AND VOL Tl\fETER. 
a. To Replace Ammeter or Disconnec:t Voltmeter. Remove in­

strument panel face plate (par. 192 b) . Disconnect wires from 
terminals. and tag wire fOf identification. Remove nuts and lock 
washers from studs and femOve strap (fig. 153) . Lift instrument out 
of panel. To install the instrument. reverse the removal procedufe. 
Do not replace defective voltmeter. D etach the wiring from the bat· 
tery to the voltmeter (at the voltmeter) and tape the disconnected 
terminal. Leave the voltmeter mounted on the instrument panel. 

197. BLACKOUT DRIVING UGHT SWITCH. 
a. To Replace Blackout Driving Light Swil(:h . R emove instru­

ment panel (par. 192 b) . Disconnect wires from terminals. and tag. 
~en switch knob SC't screw, and unscrew knob. R emove nut on 
face of panel. and remove switch. Install new switch by revl':f'SC' pro­
cedure. with lock washer on fear side of panel. Po$ition switch knob 
with lettering horizontal and set screw at bottom (fig. 10) , and tighten 
set screw. 

198. CIRCUIT BREAKERS. 
a. To Replace Circuil B reake r . R emove instrument panel (paf. 

192 b ). Disconnect wires from circuit breakers Nos. I and 2. Dis-
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conn«1 wire from rilht terminal on c:ircuit breaker No. 6. R emove 
three nuts which attach cir cuit breaker plate. Lift plate up, and dis­
conn ect wire or wires on any c:ircuit breaker to be: removed, and tal. 
If a ci rcuit breaker in top row is to bc: removed, remove all screws 
and attachinl wires from connector strip. and tal the wires (61. 
153). Unscrew two screws which attach c:ircuit breaker to bc: removed. 
Install new circuit breaker on plate, and assemble -plate and con­
nect Wires by reversing the removal procedure. Cork gasket must 
bc: between pand fa ce plate and circu it breaker plate. Use lock 
washers under the three nuts whic:h attach plate to panel. 

199. CLOCK. 
a. To Replace Clod.:. Remove instrument panel fa ce plate (par. 

192 b). Take out the two screws, with lock washers, which attach 
socket box at rilht end of pand, and move box to lain access to 
back of clock. R emove the four lock nuts at back of clock (fig. 153) . 
and remove the screws from face of panel (fig. 10). Lift clock out 
of panel. Install the new clock by reversing the removal procedure. 

200. DRIVING LIGHT SWITCH. 
a. To Replace Driving Light S .... itch. R emove instrum ent pand 

(par. 192 b ). D isconnect and tal all wires. Loosen set screw in 
knob. and unscrew knob. R emove heulon head set screw and lock 
washer. H old !I8fety lock in, and pull the bushinl assembly off 
switch. Remove nut and lock washer alainst face of pand and 
femove switch. P osition the new switch in panel. Place lock washer 
under nut, and tighten nut before a!lSC'mbling bushinl. Hold bushinl 
against panel and install hexaion head set screw with lock w.uher, and 
tighten screw. Screw switch knob all the way onto shaft with set 
sc:rew at top, and tichten. Connect wires to switch with t erminals 
under the clamps on switch terminal posts. Install instrument pand 
(par. 192 e). 

201. ENGINE OIL PRESSURE GAGES, 
a. To Replaee Engine Oil Pre .. ure Gage. R emove instrument 

pand (par. 192 b ). Unscrew tuQe connection at dbow on lale while 
holding elbow with another wrench. Remove nuts and washer on 
gale strap. a nd slide strap off. Remove lage. To install new lale, 
unsc:rew dbow from gale removed and screw it onto gage nipple 
on new~~age. H old nipple with pliers. Install cage by reversing the 
rc:movaT procedure. U se wrench to hold elbow while tilhteninl tube 
nut. 

202. ENGINE TEMPERATURE GAGES. 
a. To Replace Engine Temperature Gage. R emove instrument 

panel, and remove enaine temperature laiC from panel ( par. 192 b ). 
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Remove tempenturc laiC bu1b from water manifold (par. 108 b). 
Withdraw engine temperature ,agc tube from eriline and fia;htinl 
compartment, and remove laic and tube auembly. Install new 
en,inc temperature laie by revertina: the remoVal proc:«I.ure. Ulle 
care when threadinl galc tube .Ionl sponKln and throuih filhtina: 
compartment and engine compartment bulkhead to avoid kinkinl 
and dame gin, tube. Hold bushinc in water manifold with wrench 
when tigh1Jtninl retainer nut (par. 108 c) . 

203. FlJEL AND OIL GAGE. 
•. To Repl.ee Fuel and Oil Gqe. Remove instrument panel 

(par. 192 b ). UlLIttew two terminal nuts, and remove lock washers 
and wires. Unscrew and remove damping nuts and washers and 
insulator strip on gagc terminal SC«WlII. Lift strap off, and remove 
laiC from face of pando Install a new fucl and oil laic by teVersin( 
the removal procedure. Before installinl a new laiC, UK low voltacc 
circuit tester (17-T-5575) or test lamp, and test the fuel and oil cace 
resistor at top comer of panel for an open circuit, Replace resistor 
if defective, 

204. INS11I.UMENT PANEL LIGHT SWITCH. 
a. To Replaee Inl lrument Panel Light Switch. Remove instru­

ment panel (par. 192 'b ), Disconnect wires from switch, and tac 
wires. Loosen sct screw, and unscrew knob. Unscrew bushinc on 
fa ce of panel. Pull switch out of panel and remove it throuch the 
loop in the air heatet" fuel tube. To install new switch. position 
switch with luC filtinc into notch in hole in panel. Screw on busbinC 
and tichten. Tum switch stem to utreme riCht. Screw knob on Item, 
with sticht c1earancc between knob and bushina:, and tichten .et 
screw. Connect wires to switch, with terminals on wires under clamps 
on tenninal ~ts. Install instrument panel (par. 192 e). 

205. INS11lUMENT PANEL PLUGS. 
a. To Replace In&trument Panel Plul!:. Remove instrument 

panel facc plate (par. 192 b ) . Take out the four screws and lock 
washen which hold the pluC in the box. Remove the two IC1"CWS 

with lock washen and remove boll: from suppo. ts (fiC. 153). Pull 
pluC out of box. Pass the wires on new plua; throuch the !!Quare 
retainer plate with fiat side of plate toward p1ue:. Thread each wire 
on the new pluC into position at the terminal from which the cor­
respondinc wire on the old pluC i. to be removed. DillCODllect the old 
wirCII, one at a time, and connect the new ones. Remove the old 
pluC· Position new pluC in boll: so that the locatinC key. cast on 
inside of sleeve, is at the top. and install the four attachinc scr~ 
with lock washen. Attach box to the two supports with scr~ and 
lock washers. Install instrument panel face plate (par. 192 c). 
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206. WW O IL PRESSUR E SWITCH ES. 
a. T o Replace Low O il P ressure Switch . Tum battery master 

switch off. Disconnect wire from teoninal on switch. Unscrew pres· 
sure switch from tet". Insta ll new switch. Place lock washer, then 

• the teoninal and nut on the screw, a nd tighten nut. 

207. SP EEDOMET ER, TACHOMET E RS AND SH AFTS. 

a. To Re place Spet:d om eter o r T af:h o mete r . Remove instru­
ment panel face plate (par. 192 b ). Remove nuts and lock washers 
which attach strap to instrument. Lift off rubber gasket and strap. 
Lift instrument out of front of panel. To install the instrument, 
reverse the removal procedure. 

h . To Re place Speedometer Sh aft. Disconnect speedometer shaft 
from speedomc:ter. R emove two clamps which attach sJ)c:t"dometer 
shaft to front slope. Disconnect and remove spc:c:dometer shaft from 
adapter on transmission. To install spc:c:domc:ter, insert square: end 
of speedometer cable into speedometer, and screw knurled nut on 
and tighten. Position spe:r<iomc:ter shaft on front hull .Iope:, and 
install two clamps. T urn transmi!lSion end of speedometer cable 
with fingel"!l to make sure it turns freely. Insert driving h1l on cable 
tip into slot in adapter shaft, p ush casing against adapter and t ighten 
knurled nut. 

c. To · Replace Tachometer Shafl. D isconnect tachomc:ter shaft 
from ta.chometer. R eaching through hole in bulkhead lower cover, 
loosen and remove hose clamp on shaft and disconnect tachometer 
shaft from adap ter on engine (fig. 51). When removing the shaft. 
be: careful not to lose the short tachometer drive key which may 
or may not pull out of the adapter when removing the shaft. Raise 
left generator compartment door and pull shaft through into gen· 
erator compartment. Wire the adapter end of the new shaft to the 
tachometer end of the shaft being removed, and tape: the joint to 
kc:c:p dirt out of new shaft . Carefully guide the new shaft while t he 
old one is being pulled out through generator compartment. When 
end of new shaft is pulled into Itenerator compartment, remove tape: 
and disconnect old shaft. Turn cable in new shaft with finltel"!l to 
make sure it turns free ly, then tape end to ket"p out dirt. Work a 
wire through hole in bUlkhead, in front of .,tachometer adapter, into 
generator compartment and attach to tachometer shaft. Pull shaft 
through to hole and remove tape. Make sure that drive key is 
inserted in adapter shaft, connect cable to drive key. and screw 
knurled nut onto adapter. Insta ll hose clip on shaft and lower gen­
erator compartment door. Connect tachometer shaft onto tachometer. 
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•. To Replace Tank Gage Control Switch. Remove instrument 
panel (par. 192 b ). Remove screw and lock washer from switch 
handle and remove handle (fig. 10). R emove nut and lock washer 
on face of panel and pull switch out of panel. Remove the seven 
wire!! from the switch terminals, tagging each wire with the number 
at base of terminal from which it was removed. To install new switch, 
connect wires to their respective terminals, Pooition the switch on 
panel face plate, with terminals marked 1-2-3-4 facing left end of 
panel, and install lock washer and nut on face of pam·1. Press handle 
over switch shaft and turn all the way to the right. Then remove 
handle and place it on switch shaft, with pointer correctly alined to 
"R" under "LUBE" on plate (fig. 10) . Install screw with lock washer 
and tighten. Install instrument panel face plate (par. 192 t). 

209. TRANSMISSION OIL TEMPERATURE GAGE. 

a. To Replace Tran8mi6sioll Oil Temperailire Gage. Remove 
instrument panel and remove transmission oil temperature gage 
(par. 192 b). Remove oil temperature gage bulb from the tee con­
nection on left side of transmission. Use wrench to hold bushing 
from turning while unscrewing retainer nut. Remove clamp on front 
slope and clamp to left of left steering lever, and remove gage tube 
with gage. Install new transmission oil temperature gage by reversing 
the removal procedure. 

210. FUEL GAGE TANK UNIT. 

•. To Replace Fuel Gage Tank Unit. Loosen fuel tank and slide 
it out of sponson sufficiently to remove fuel gage tank unit (par. 
93 e). Disconnttt wire from gage. Remove the screws which attach 
gage to tank and lift out gage (fig. 67). Install new fuel gage tank 
unit by reversing the removal procedure. Use new gasket on gage. 
Install screws with lock washers and tighten screws evenly and 
securely to make good ground connection for gage. 

211. OIL GAGE TANK UNIT. 

a. To Replace Oil Gage Tank Unit. Remove three air cleaners 
(par. 88 b) on same side as lubricating oil tank from which gage is 
to be removed. Disconnect wire from gage. Remove screws and lift 
out iage. Instali new lubricating oil tank gage by reversing the 
removal procedure. Use . new gasket on gage. Install screws with 
lock washers and tighten screws evenly and securely to make good 
ground connection for gage. 
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2 12. AIR HEATER IGNITION COILS. 
a. Deloeriplio n . Two vibrator-type hiCh tension ignition co;15. 

mounted on each end of the filter panel (fie. 69), supply the ienition 
for the two air heaten in each engine (fi&:. 66). 

b . To Re place Air Heale r Ignitio n Coil. Unbolt and open en­
cine compartment doon (par. 167 a). Raise and lock engine com­
partment splash panel (par. 168 b ). T ake out two bolts and lock 
washers and remove air heater Coil cover. Disconnect the high ten­
sion wire and the primary lead and cround wires from the coil. 
Remove t he two clamp bolts and slide coil out of bracket. To install 
coil. revene the removal procedu re. 

21 3. EI\IERGENCY STOP SOLENOIDS. 
a. Descriptio n . A solenoid is used to operate the emergency stop 

valve on each engine (fig. 64) . Pressing the emergency stop button 
on the instrumFlt panel enercizes the solenoid which closes the 
stop valve acainst the pressure of a hold-open sprin&: (par. 89 a)_ 

h. To Re place E me r gen cy Stop Sole no id. Raise engine com­
partment door (par. 167 a). Raise and lock splash panel (par_ 168 b ) . 
R emove three air cleaners (psr. 88 b ) . Take out cotter pin and the 
clevis pin which connects solenoid rod to the lever on the valve shaft. 
Disconnect ground and lead wires from solenoid. R emove bolts which 
attach solenoid to air inlet housing. 

c. Jn l ta llation a nd Adjuiliment of Em e r gency Sto p Solen oid. 
( I ) INS TALL SoLENOID. P osition the solenoid on air inlet housinC 

and install bolt. with lock washer and fiat washer, in the bracket hole 
toward fiywh~] housinC. Place lock washer. fiat washer. and ground 
wire terminal. on other bolt and install . Tighten both bolts. Attach 
other end of ground wire to solenoid terminal screw nearest to fan 
and attach lead wire to other t erminal , using lock washers under the 
nuts. a nd tigh ten nuts. 

(2) ADJUST SoLENOID. Insert clevis pin in hole in lever on valve 
shaft and hold lever up so that the valve is fully seated. Adjust clevis 
on solenoid plunger shaft so end of clevis just touches the body of 
the clevis pin in levCt' (fig. 64) . This will insure sufficient travel of 
solenoid plunger to fully close the valve. Attach clevis to lever with 
clevis pin. hum and spread cotter pin. T ighten lock nut on clevi •. 
Press em ergency stop button to tC:!lt operation of solenoid and valve. 
I nsta ll air cleaners. Lower a nd hook engine compartment splash 
panel (par. 168 c). Close and bolt engine compartment doors (par. 
167 b ). 

214. GENERATOR FILTER. 
•. Deleription. The generator filter is mounted on the outside 

of the generator compartment near the rear universal joint cover 
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(tiC. 88). Its purpose is to eliminate radio interference' e.U8ed by 
lerlerators Of r~lators. 

b. To Replace Generator Flltflr. Turn b.ttery naster twitch 
off. Rai,e door at rear of fillhtiol compartment floor over ~.r uni­
v~l joint. Remove four screws which attach lener_tor filter to 
bracket. Tilt filter so cover side is up, and unscrew coupling nut. on 
conduits (fig. lSI) . Remove cover screws and cover. Disconnect wire., 

"ICOif 

~?'" DRIVING UGHT LAMP_UNIT 

.... I'D HI" 

flgur. '55-Headlight 'art. 
ta, for identification, and puU wire!ll out. Install roVe! Bnd screws on 
filter'. To ;mltalI a new lenerltor filter, reverse the removal procedure, 
making sure wires are connected to the rilht terminal ScrCWII. 

215. VEHICLE UGHTS. 
•. ~riplion. The vehicle is equipped with ~ service head­

lights and a blackout driving light which are stowed inside the ve­
hicle when not in uae. A white blackout marker light is attached to 
each headlight. The two taillights are permanently mounted. A black· 
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out lamp-unit is mounted in the lower section of each taill ight. The 
upper section of the left taillight contains a two-filament lamp-unit 
which is the service taillight and stop light. The upper section of the 
right taillight contains an amber blackout stop light. A dome light 
with built - in switch provides illumination for the drive~' compart­
ment (fig. 7). 

h. To AdjU8t Headlights. Loosen three bolts at rear of headlight, 
tilt light up or down to adjust beam, and tighten bolts (fig. 1S5). 

A _ lAILUGHT SLEEVE 
I-NUTS 
C-NUT 
D_TAllUGHT MOUNTING BRACKET 
I - TAllUGHT BODY 
F-STOPUGHT lAMP-UNIT 

G_TAILlIGtfT DOOR 
H-SCREW 

- .. 

1_ TAILUGHT LAMP UNIT 
J-CONNECTOR WITH SOCKET 
K-PLUG 

.... I'D ,.nG 

",ure r ~6-rall/l.h' Part. 

c. To Replace Lamp-Unh, or Lamps. 
( I ) HEADLIG HTS. R emove retaining screw, pull bottom of lamp 

. door outward and raise up to unhook. Hold door assembly and loosen 
terminal- screw on lamp-unit and ground t erminal screw on ring, and 
remove the two wires. Hold the assembly, pry ends of three retainer 
springs out of groove at rear edge of door. and remove ring and lamp­
unit from door. Position new lamp-unit in door and assemble in 
reverse order. 

(2) BLACKOUT MARKER LIQ HT!. Take out door retainer screw, 
and lift off door and gasket. PreS!! lamp in. tum to left to release. and 
remove lamp. Insert new lamp, press it in and turn to right to lock. 
Install door with gasket, and tighten Icrew. 
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(3) TAILLIGHT. R emove two screws and pull door off. Pull out 
the burned-out lamp-unit (fig. 156). Insert new lamp-unit, install 
door and tighten screws. 

(4) DoME LIGHT. Take out two screws, and ~move door. Pr9S in 
on lamp and tum to left to release. Insert new lamp, install door, and 
tighten screws. 

d. To Re place Taillight,. Remove two bolts which ettach tail­
light mounting plate to hull and hold taillight assembly. Unscrew 
conduit coupling nut and pull wires out to disconnect socket from 
plug in taillight. Wire the conduit so it cannot drop through hole to 
inside of hull. Hold mounting plate. unscrew locknut and nut off the 
taillight (fig. 156), and separate taillight from mounting plate. 
Assemble new taillight in reverse order. 

e . To Replace Dome Light. Turn battery master switch off. Take 
out two screws and remove door. Disconnect wire at outer side of 
toggle switch. Unscrew conduit coupling nut. Remove two screws 
which hold dome light in place and pull dome light off the wire in the 
conduit. butall dome liiht in reverse order. 

216. STOP LIGHT SWITCHES. 
a. De.seription. The two stop li&ht switches mounted on bracket 

on the left brake cover are linked to the brake levers mounted on the 
differential. On earlier vehicles with single anchor brakes, these 
switches make contact when the ,witch plun&er moves into the switch. 
and pullin&" the plunger out breaks the contact. The switches are 
connected in series so that the stop )j&ht li&"hts only when both steer­
in&" brake levers are pulled back. 

h. Adjultment of Stop Light Switches. Tum battery master 
switch on. Pull drivin&" light switch all the way out so service stop 
liiht circuit i. on. Pull both steering brake levers back 3 inches, and 
measure at topa of levers, and set parking brake quadrants or block 
levers to hold them in this position. Disconnect green lead wire from 
terminal on left switch and attach it to the other terminal on this 
same switch to take the left switch out of the circuit. Loosen lock nut 
on operatin&" rod on right switch and tum adjustin&" nut until stop 
li&"ht lights. Then screw adjusting nut in opposite direction only 
enough so that stop light is off. Watch ammeter or have someone 
watch stop light. Hold the adjustina; nut and tiihten lock nut. Recon­
ned &reen wire to proper terminal and ti&"hten both terminals. Dis_ 
connect the black lead wire from the right stop light switch and attach 
it to the other terminal on the ri&"ht switch. Loosen lock nut on 
operatini rod on left switch and turn the adjustin& nut until stop 
light lights, then screw the nut in opposite direction only enough so 
that stop light is off. Hold the adjusting nut and tighten lock nut. 

'65 ., ,I:'"' 
0.", •• 11« . 

UNIVERSITV Of ILlI~\ 
ATURBANHHAMPAlGIf 



TM 9-752 
216-211 

• 
3_INCH GUN MOTO .. CA .... IAGI M 10 

Reconnect black lead wire to proper terminal and tighten both 
terminals. 

e. To Repl~ Stop LiSh1 Swiech. See that driving light switch 
is all the way in. Disconnect two wir" from switch. Remove bolts 
which attach switch to bracket. Disconnect stop light switch oper­
ating rod at brake lever. Install new switch, using lock washers on 
bracket bolts and attach wir" to terminals and tighten. Connect 
stop li,ht switch operating rod to brake lever, with washer between 
the adjusting nut and the lock nut. Turn battery master switch " ON" 
and pull the drivint litht switch all the way out. Adjust stop lia:ht 
switch (step b above). 

217. WW OIL PRESSURE MICROSWrrCH • 
• 

•• Description. The low oil preI$ure microswitch mounted on 
the throttle lever bracket opens the circuit so that the low oil pres­
sure warning lights are not lighted when the throttle is in " NO 
FUEL" position. A roller on the switch arm makes contact with the 
upper end of the throttle lever to open the switch when the throttle 
is moved into " NO FUEL" position. 

b. To Repl.ce Low Oil rn .. ure Mieroawiteh. Take out bolts 
with lock washen, which attach throttle lever bracket to hull bracket 
and support the hracket aSlLmbly. Remove the screws and safety 
nut! which attach sWitch bracket to right side of throttle lever 
bracket, and remove switch and bracket. Disconnect the two wir" 
from the switch and tag for identification. Detach the switch from 
bracket by removint the two safety nuts and screws. To install new 
switch, reverse the removal procedure. Make sure operating lever 
roller is ~uarely atined with end of throttle lever and bracket i, 
positioned so throttle lever cia," .witch when moved out of "NO 
FUEL" position. Test switch action before installina: throttle lever 
bracket on hull. 

218. SIREN AND SIREN BUlTON. 

•. Cleaning Siren. Blowina: compressed air throuth the openints 
in siren will remove dirt unless it is caked. In this event , remove 
cover screws and pull cover off to clean siren rotor and housin,. 

b. To Replace Siren, Unscrew conduit coupling nut at bottom 
of elbow c1~ to hull , and pull up on elbow to disconnect plug'. Un· 
screw two bolts which attach siren to bracket and remove siren. 
Install siren by revene procedure. 

c, To Replace Siren Bulton. Turn battery master switch off. 
DisConnect wires on siren button. Remove nuts and bolts which 
attach siren button to bracket, and pull button out of bracket. Install 
siren button by reverse procedure. . ... 
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a. Earlier vehicles were equipped with a compass mounted in the 
turret in front of the &:unner's station. Later vehicles are equipped 
with a pioneer combat vehicle type compass mounted in a bracket 
in the drivers' compart.,SIC(Lt. Information for compensating and 
servicina: compass is contained in a separate booklet supplied with 
the vehicle. 

220. GUN FIRING CIRCUIT BREAKER. 
a. DellCription. A 20·ampere manually reset circuit breaker to 

protect the a:un firing circuit is mounted in a box attached to the 
rear side of the left lenerator compartment front plate (fia:. 151). 

h. To Replace Gun Firing Ci~uil Breaker. Raise the left 
generator compartment door. From outside. remove the two screws 
which attach escutchC'On plate and circui t breaker box to compart­
ment. while supportina: the circuit breaker box inside the generator 
compartment. Hold box and remove. two screws with lock washers 
from cover and remove cover. Disconnect the two wires from termi­
nals on circuit breakers. Take out the two flat head screws which 
attach circuit breaker to box. and remove ci rcuit breaker. To install 
new circuit breaker, reverse the removal procedure. 

221. GUN FIRING RELAY SWITCH • . 

a. iH:lICription. A gun firina: relay switch was used on tarlier 
vthicles to deliver suffici ent current to operat e the firing solenoid 
without overloading tht gun firing switch or its button. The re lay 
switch, in a box attached to the rea r of the battery box (fig. l SI) . 
is operated by tht iun firing buttons on the eltvating hllndwheels. 

h. To Rtplaee Gun Firins Rela)' Switc h . Raise fi&;hting com­
partment floor doors above battery box and the rear door. Take out 
four screws and lock washers and remove switch box cover (fig. 151) . 
Remove the screws which attach box to bracket. Lift box up and 
di,connect the three wir~ I .. ad ina:; from .the conduits and taa:; wires. 
Unscrew conduit coupling nuts and pull wi res out of switch box. 
Install new relay switch by reversing the removal procedure. Test 
action of switch before installing box cover. 

222. RADIO AND VEHICLE INTERCOMMUNICATION 
SYSTEM. 

a. Radio. T he vehicle is equipped with a SCR -610 model two­
way radio, mounted on a bracket in the right front !ponson (fig. 7). 
It is a higll-frequency. voice type set with single controls which do 
not require a te(:hnically trained operator . . The radio operates on two 
channels which are selected by the channel selector switch on the 
front of the radio panel. The other switches are the current "OFF-
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ON" switches which also control volume, the inter-phone switch and 
the metering switch_ HeadSC'ts with throat-ty~ microphones are 
provided for the driver, assistant driver and gunner. H eadphones 
and a hand-ty~ microphone are provided for the vehicle commander. 
The button on microphone handle is held down while talkinl and 
released when finished with conversation. A radio control box mounted 
on the drivinl compartment roof plate ~nnits the driver to aet as 
r elief radio o~rator by moving a toggle-ty~ switch in the box. The 
radio master switch controls the current to the radio and vehicle 
inteTcommunication system. 

b . Antenna lind Billie. A three-~ction mast-type antenna screws 
into the mast base which is mounted in a recess in the rilht upper 
hull plate near the front of the vehicle (fil. 4) . The antenna socket 
is mounted on the end of a tilhtly wound coil sprinl attached to 
the baSC'o The spring mounting prevents the antenna from heinl 
damaged when the gun is traversed or when passing under low 
branches of trees. T he antenna swings down when struck and sprinl' 
up when clear of the object. 

c. Vehicle Intercommunication Syste m , An intercommunica­
tion system is provided for the commandeT, driver. assistant driver 
and lunner. This system operates through the radio. One control 
box is mounted alonlside the radio control box on the roof of driven' 

• 
compartment (fig. 7) and another control box is attached to a bracket 
in the centeT of the fighting compartment floor. The amplifier for 
the intercommunication system is mounted in front of the right 
front sponson bulkhead. Volume is controlled by operating the radio 
volume control. 

223. WIRING SYSTEMS AND CONNECTIONS_ 

• • Desc:ription_ A wiring system consists of a tube or $hielding 
conduit , complete with fittings, elbows, bushings or feTTUles and con­
tainifll the cable or cables (wires) with t erminals for the system. 

b, Inspection. Any system that has broken. crushed or frayed 
shield ing conduit, or damaled tube, or is otherwiSC' damaged. must 
be replaced. Effective shielding of wires depends upon clean, tight 
coupling nuts. Tenninals must be clean and tilht for efficient func­
tioning of all electrical units. Clean all dirty or corroded conduit 
connections with dry-cleaninl solvent. Clean t erminal screws with 
small wire brush to remove any corrosion or hilh resistance oxidation. 

c_ R eplacement of Wiring Syltema or Wire.. Whenever a 
damaged wiring system is replaced, the wires on the new system, 
whenever pos:!IIible, should be I!-ttached as the old wires are heinl 
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removed, to avoid wrong connections. Otherwi~, tag terminal screws 
when wires are removed. In ca~ of doubt, refer to wiring diagratTlll 
(figs. 142 to 148). Clean all terminal screws before replacing wires. 
Use lock washen with all tenninal nuts and t ighten nuts securely. 
Make sure that all connections are clean and all coupling nuts are 
tight, to provide effective shielding. 
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Sadlon XXIV 

FIRE EXTINGUISHERS 
h ..... h 

Portable fire extinguishers .... . . . .... . . . . . . . . . . . . . . . . . . . .. 224 

F ixed fire extinguisher system ...... ...... .. ...... . ........ 225 
Removal of fixed fire extinguisher cylindcl1I .. ' ...... . . _ . . . .. 226 
Installation of fixed fire extinguisher cylinders ......... ..... 227 

• 
R eplacement of fixed fire utinguisher pull cables or conduits .. 228 

224. PORTABLE FIRE EXTINGUISHERS. 

II. Deaeriplion. For description and operation of portable fire 
extinguisher, sec paralraph 12. 

h. Insp«lion of Portable Fire Exlingui.heu. A broken seal 
wire on the trigger indicates that the cylinder has been tampered with 
or discharged and the extinguisher must be removed from the vehic:le 
lind weighed. If the cylinder weiihs y, pound (8 ounces) less than 
the fully charged weight stamped on the valve, the cylinder must 
be replaced with a fully charged cylinder with seal wire intact. If 
cylinder weight is satisfactory, a new seal wire must be installed on 
the trigger before fir( extinguisher is installed in the vehicle. 

225. FIXED FIRE EXTINGUISHER SYSTEM. 

... Delleriplion. The fb::ed fire extiniUisher system (fig. 157) pro­
vides protection against two fires in the engine compartment. It 
consists of two fixed fire extinguisher cylinders. each containing 10 
pounds of carbon dioxide · when fully charged. and connected by 
tubing to six nonles in the engine compartment. The nOllzies are 
shielded to distribute the lias effectively. The valves are equipped 
with remote control heads and can be operated by two pull handles 
mounted on the underside of the hull roof, above and to left of 
driver's. seat (fig. 27), or by two pull handles on outside of hull at 
left rear of turret. The cylinders are clamped in a bracket on left 
side of hull inside the generator compartment, A check valve in the 
connection between the two cylinders and the main discharge tube 
prevents the gas from escaping into the crew compartment if one 
cylinder is operated while the other cylinder is removed. Each cylinder 
valve is equipped with a safety disk. If heat caules pressure in the 
cylinder to become too hillh, the cylinder will completely discharge, 
blowing off the red sealing cap on the safety disk outlet (fig. 29). 

b. Inspeetion of Fixed Fire Extinguisher System. 

( I) INSPECTION AND ·PRaVXNTlVX MAtNT&NANCE SERV)CE (par. 
29 b (16». Inspect entire system for any mechanical damage. and 
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Sl'e that shielded nozzl" a rc intact and free of any fORian matter. 
Sec that neith« of the inside or outside pull handles have kHoen pulled 
out. Inspect cylinders to s« that red sealinl caps arc in position and 
that seal wires on remote control head levers are intlilct. If red cap 
is miuint or seat wire i. broken, the cylinder must be replaced (fig . . 
29). 

(2) QROANIZATION AND PRavENTIVE MAINTENANCE SERVICE 

(par. 41. Item 60), Remove both cylindcn (par. 226 .). Carefully 
weigh each cylinder. Subtract the I'mpty weilht stamped on t he 
cylinder valve bcxly from the weicht shown by the scale. If the 
difference is leu t han 9 pounds, replace the cylinder with onc that 
is fully charted with 10 pounds of carbon dioxide. While cylinders 
are removed, inspect Iystem for any mechanical damage and loose 
connection •. See that noules are free of a ny foreign matter. Operate 
both inside and outside pull handles to see that the control cables 
work freely, and then push handles back 10 they will be held in place 
by spring dip on handle. 

226. REMOVAL OF FIXED FIRE EXTINGUISHER 
CYLINDERS. 

a. Raise hinled cover on lelt generator compartment. Disconnect 
each remote· control head from cylinder valve by unscrewing swivel 
nut (fig. 29). Raise remote control heads to clear cylinder valves a nd 
IUpport them in their approximate positions with wire. Loosen fla red 
type tubing nut on each side of check valve several turns but do not 
remove. Unscrew connector nut which attaches each connector tube 
to cylinder valve. R emove bracket damping bolts, and lift out cylin­
ders one at a time. While the control heads are removed from the 
cylinders, take out the screws which attach the cover on each control 
head. Using a narrow blade screwdriver. t ighten the two set screws 
which damp the cable in each control head. 

227. INSTALLATION OF FIXED FIRE EXTINGUISHER 
CYLINDERS. 

•• Check control h eads and reset if necessary. T o reset head, 
insert a pin or nail in hole in shaft in remote control head on side 
opposite to lever. Tum shaft in counterclockwise direction 10 that 
short pin in lever end of shaft is vertical and in line with arrow on 
remote control head casting. Inspect each cylinder to make sure red 
sealing cap is on valve. Install cylinders, attach and partially tighten 
damps, leavilli them loose enough 10 cylinders can be turned to 
aline tubing connections. Screw connector nuta to cylinder valves, 
and tighten. Tighten flared type tubinl nuta on each side of check 
valve. See that seal wires in levers on remot e control heads are intact. 
T ighten bracket clampinl bolta. Lower hinacd door. 
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228. REPLACEMENT OF FIXED FIRE EXTINGUISHER PULL 
CABLES OR CONDUITS. 

•. Replacement o( Fixed Fire EXlinguiaher Pull C.ble. Trace 
the conduit, in which new cable is to ~ installed, from the pull 
handle bracket to find out which dual pull mechanism will have to 
be taken apart. Workin, in the fiihtinl compartment and through 
o~ninl in tncine compartment bulkhead, unscrew conduit coupling 
nut at bottom of dual pull mechanism. Unscrew lower section of dual 
pull mechanism from upper section which is clamped to engine com­
partment bullrhe.d. Pull lower half of dual pull mechanism down to 
expose the twisted copper cable clamp. Squccrr the ends of the clamp 
open with pliers and, usioa: plien 'on both ends of clamp, untwist it. 
Pull cable to pull handle bracket out of conduit. Or, if new cable 
to remote control head is beine installed, remove the control head 
covu (par. 226 a), ICIO$tfl clamping screws and rtmOVe cabl«. Push 
new cable into conduit from pull handle end and, from dual pull 
mechanism end, pull cable taut. Install new cable clamp ovu ends 
of cable from pull handle and cable from control head. Both rods 
of both cables must uttnd out of the ends of the clamp. Squeen 
both tnds of damp flat and hold one end and twist othu end to 
damp cables tightly. 

b. Replacement o( Fixed Fire Extinguilher Conduit. Discon­
nect cables inside dual pull mechanism (subpar. a above). Unscrew 
connectors on both ends of conduit to ~ replaced. If conduit is 
attached to rtmote control head. remove cover on remote control 
head (par. 226 a) . Loosen the two cable damping screws and remove 
cable. To install conduit. reverse the removal procedure. If cable and 
conduit from remote control head to dual pull mechanism is ~ing 

I replaced. first attach cable to remote control head before connectin, 
the cables in the dual pull mechanism. U~ new cable clamp, and twist 
to hold cables tightly. 
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SA PO .MtO 

",ur. J 51-Ammunition Gnd Corbi"e. Stored Under 
II','" SId. 01 rurr.t 

229. SCOPE. 
•. This part of the manual is designed to ruide the commander 

and crew in the care and handlina of the 3-inclt (Un M1 and mount 
MS, mounted on (Un motor carriale MIO. 

b. In addition to mountinli: the 3-inch gun M7 and mount MS, 
the gun motor carriaie MIO mounts the caliber' .50 M2, heavy barrel 
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machine gun; Thompson submachine iun, caliber .45, and carbines, 
caliber .30. 

c. All essential information that is of • technical ch.ractu re­
quired by usina arms and services for identification, use, and care of 
the particular equipment described, is contained in this manual, as 
wtll as use and care of ammunition, spare parts and accessories, and 
siahtinK and fire-control equipment. 

CAL. .50 HEAVY 'M" 

TURRET 

. 3-INCH lA PO 4"'7'" 

"_ute J .59-1tear ,,,side View 0' Turr.t 

d. Lubrieation instructions {or the IUn and turret are consoli­
d.t«l in • lubrication ,,,,ide (par. 31). 

e. Disassembly and assembly, and repairs by battery personnel 
will be undertaken only under supervision of an office!' or chid 
mechanic. 

t, In cases where the nature of repair, modification or adjust­
ment i. beyond the ICOPC and/ or facilities of battery pel'llOnnel, loc.l 
or otherwise deaieRated ordnance service should be informed in order 
that trained penonnel with suitable tools and equipment may be 
provided. 

8. All t echnical manuall, field manuals, standard nomenclature 
lists and other publications pertaininc to materiel described in this 
manual are listed in "References." 

( 
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GUN SHIELD GUN REST 

I 

t::' :::::::::;L.;=i 

IA 1'0 .utl 

figure 160-aear flld 01 Mom CarrIage, MIOAI 

230. CHARACI'ERISTICS. 
•. The main annament of the gun motor carriall;e MI0 is a 3·inch 

lI;un M7 that is mounted in a (Un mount MS. The gun is mounted 
in a semi-open-top turret of. welded armor plate. 

b. T he 3·inch gun M7 is used as a tank destroyer. The gun has 
a gun shield that moves vertically with the barrel and forms the front 
part of the turret. The turret and gun as a unit arc traversed by 
means of a handwhccl mcchanism meshing with a ring gear, thereby 
enabling the gun to be fired in any direction. Two traversing locQ 
arc provided to secure the turret in any desired position. 

c. Elevation of the lI;un is by means of two elevating handwhccls : 
one on the right, and the other on left side of cradle. The muzzle of 
the gun can be elevated to 30 degrees or depressed to 10 degrees. 

d. There arc 54 AP and HE shells stored and carried on the 
vehicle (figs. 158 and 159). , 

e . The breech can be automatically or manually opened or 
closed. The lI;un can be electrically or hand fired . Firing mechanism 
is usually automatically cocked but can be hand cocked by means 
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of hand-cockina: lever. All rounds are loaded by hand. It should be 
remembered that the driver and the assistant driver cannot open 
their latch doon while the 3-ineh gun is pointed forward, because 
of interference with the ![Un shield . However, the: ,un will nonnally 
be carried with the: muzzle: to the: rear (6g. 160). and both doon may 
be leIt open until the: gun is t o be directed toward the: front. 

r. Small arms are covered in the: 23 series field manuals which 
arc: available to using troops. These weapons will not be included here. 

231. DATA • 

•• Gun. 

Weight of 3-inch IUn (M7) complete: . . . . . .... . . .. .. . . ... 1,990 Ib 
Lmgth of bore (in caliben) .. .......... " ...... , .... , ....... _ 50 

Length of tube, muzzle: to rear face of breech ring .... .... 158.10 in. 
C.litlCr ............... ..... ............... .............. 3 in. 
Type of br~hblock ....... . ............ ....... Vertical-sliding 

Firing chamber capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 200 ell in. 
Density of loading .................. . . ... . .............. 0.692 
Muzzle velocity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,600 it per sec 
Muzzle energy ..................... . _ . .. . . . . . . ... 702.9 ft-tons 
Maximum powd~ pressure ........ • . , ............... . 36.000 Ib 
Rifling : 

Len&th ............ ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 126.85 in. 
Number of grooves ............................... _ . . . . . .. 28 
Twist, uniform right-hand with one tum in calibers _ . . . . . . . .. 40 

Chamber pressure ..... • . . ...................... 3,200-3,600 psi 

Number of grooves .................................. . ..... 28 
Depth of grooves . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 0.04 in. 
Width or glOoves ..... . ......... . . . ......... , _ . . . . ... 0.1866 in. 
Width of lands ........... ....... . .... . ................ 0.15 in. 

h . Ammunhion_ 

Weight of fixed round . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.66 lb 
Weight of powder charte . .. . . . . .. . . . . .. .. . . . . . . . . . ... . . ... SIb 
Travel of projectile in barrel _......................... 12 7.73 in. 
3-inch ammunition stored (AP and HE) . . . . . .... •. . ... S4 rounds 
HE round. M42 B2. weight of projectile . ... . . . . . .. . . . . . .. 12.4 Ib 
AP round. M62, weight of projectile _ ...... _ .... , _. , .... ,.. 15 Ib 
AP round. M79, weight of projectile . . . . . . . . . . . .. . . . . . . . . .. 15 1b 
Approximate range of projectile at zero degren of 

elevation , .......... '. . . . .. . . . . .. . . . . .. . . . .. 2,000 to 2.500 yd 

( 
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c. Electrical. 

Firinl switch (in eievatinl hand.wheel) . . . .. . . .. IS amperes 24 d.-c: 
volts-nonnal position, open 

F irinl ",lenoid . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24-volt- 30 lb pull in 
(Maximum air lap at 20 doc volts) 

d. Mount. 

Elevation of lun 

Deprell!lion of IUD .................. • ............... 
Traversinl ..................... . .... . ........... . 

Type of recoil mechanism ........................ . 

Normal recoil .............................. . ..... . 

30 decreea 

10 decreea 

360 dqrees 
Hydrosprinl 

11 to 12 in. 
Maximum recoil . . . . . .. .. . . . . .. .. . . . . . . . . . . . .... . . . . .. . .. 14 in. 
Type of recoil oil used . . . . . . . . . .. Oil, recoil, heavy (Spec. 2-96A) 

R ecoil spnnl compression ..................... ... ....... 12 in. 

R ecoil spring- number of coils . . . . . . . . . . . . . .. 20Ya approximately 
Recoil .prinl-lenlfUl compressed in recoil cylinder ..... . 26.315 in. 
Recoil spring-length of free spring . . . . . ... . . . .. .. . . . .. 38.375 in. 
Recoil spring tension- gun in battery . ...... ' . .. I ,OS81b minimum 
Recoil spring tension- gun in battery . . . .. . . . . .. .. . . 1,136 normal 

Recoil sprinl tension-gun in battery ...... :. .. 1,2 14 lb maximum 

Elevating handwh«l""'-One revolution produces vertical 
movement of .......... . ............ . ...... . ..... . 

Elevatinl handwheel- movement to raise mUlde .. ..... . 
Recoil piston rod pull ........ , ...................... . 

e. Sighting Equipment. 

0.0833 in. 
Clockwise 

10,500 Ib 

Telescope .. .. ......... ........ . • ....• . ....... . .... .. .... M SI 

37. 0.>9,,,..1 from 
UNIVERSITV OF IllI~S 
AT URBANHHAMPAlGN 



TM 9-752 
232 

Section XXVI 

DESCRIPTION AND FUNCTIONING OF GUN 
hoZi22,h 

General 
Barrel assembly . . ........... , .. . . ..... , .... • ............ 
Breech mechanism .. . ..... , ..... " . .... , .. _ ...... , ... , .. _ 
Cle»ina: spring mechanism .......... ' , .... . . ............. . 

'" 233 
234 

235 

Percussion and cocking: mechanism . ... , ..... . ... , . . . ...... 236 
Function and operation of breech mechanism , . . . . . . . . . . - 237 

232. GENERAL. 

•. The 3-inch gun M7 consists of a tube screwed into a breech 
rinl and then locked by II. key. 

b. The tube is supported and aline<! in a cradle that is a pert of 
the mount assembly. The rH.f half of the tube is finish ground and 
rides in bushings inside of the cradic. 

e. Lugs on the sides of the breech ring provide the means of 
attaching the two recoil cylinder assemblies which are a part of the 
gun mount. Lugs on the bottom of the breech ring afC for the breech­
block operating shaft and cranks. The br~h closinl sprinl mecha­
nism is attached to a lug on right side of breech ring. Interior of -br~h rinl is machined so that breechblock can slide upward to 
close and downward to open the firing chamber. 

d. Gun designation, serial number, name of manufacturef', year 
of manufacture and weight (includes tube. br~h rinl. and br~h­
block) are stamped on the top of the breech rina;. 

e. Tube serial number. name of manufacturef'. we1a;ht of tube 
with breech, and iUll d C$ignation are stamped on the muzzle. The 
mUlde end of tube is ena;raved with witness lines for use with bore· 
siKhtina: equipm .. nt. 

f . Rounds are loaded by hand. and the action of loadin, causes 
automatic cl08ina; of the breech: however, the breech can be manually 
opened (or clpsed.) by use of the breech operatin, handle which is 
secured to the breech operatin, shaft. The ItUfI is fired electrically by 
means of a solenoid or manually by a hand firing Ievef'. In either case. 
the act of Mn, depresses a firing plunler on the ri,ht cheek of 
breech rin,. T h e firing plun,ef' moves the sear, thef'eby allowin, the 
firina pin to function . Alter firing, the gun recoils and then counter­
recoils t o battery. Durina; thi' counterrccoil the IUn i. cocked, breech 
is opened, cartridge case is extracted and breechblock is locked in iu 
open P<l'ition (firina; chamber open) ready to receive the next round. 
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233. BARREL ASSEMBLY. 
•. Tube. 
(1) T he tube is formed in one piece and is threaded <at the 

br~h ~d) to screw into the breech rin&:. The ~ is riRed from the 
chamber to the muule with a uniform right-hand twist of one kim 
in 40 calibcn and the bore is abo tapered to form a fuin& chamber. 
The position of the tube that rests in the cradle is finish machined, 
in order to assure a bearing for supporting the tube. 

(2) The face of the breech. end of the: tube is recessed on each 
side: of the bore to form recesses for the: upper ends of the extractors 
when they arc: in battery position. Extraction of a fired. cartridac 
case is accomplished by means of these c:xtractors. 

(3) A loniitudinal breech ring key slot is machined in the circum­
ference of the shoulder which is at the rear end of the tube and just 
ahead of the threads that hold the tube to the breech rina: . The 
bret:ch rina: key is installed in this slot and lock. the tube to the 
breech rina:. The key also prevl':nts rotation of the a:un in its mount. 

b. Brefth Ring. 
(I) Thl': bre«h rina:, into which thl': tube is SCl'l':Wed. has two lugs 

projectina: from the sides. These lugs arl': the means of anchorina the 
rear ends of the reroil mechanism. A scrl':W in the breech rina forces 
a copper plua: into the threads of the recoil rod to sl':cure the rod t o 

• 
the breech ring. Two lua:s project downward from the bottom of the 
breech ring which are bored transversely and then fitted with bush­
ings in order to provide bearings for the operating crank and chain 
terminal crank. 

(2) An additional support on the lower right side of the breech 
rina: is bored longitudinally to receive the rear end of the clOSinl 
spring cylinder. Holes ate ta pped in the breech ring for screws to 
hold the closing spring cylinder, breech ring key, operating crank 
d etent, breechblock bushing and recoil rods. 

(3) Front face of breech ring hIlS a shallow vertical keyway for 
the breech ring key. The front of this keyway t erminates in a square 
notch through the front face of th l': breech rina:, the notch alinina 
with a keyway in the tube. The bret:ch ring key is retained in the 
breech rina; by two socket head set screws. thereby locking the tube 
to the breech ring. 

(4) N ear the rear of the breech rina; is a rectangular recess which 
extends through the breech ring from top t o bottom and houses and 
lUides the breechblock. The rear side of this rectartgular rec:e:ss is cut 
out at the top to form a U-shaped notch in order to clear the cartridge 
case when loading and ejecting. The surface around the U ·shaped 
opening is rounded to fa cilitate loadina: of the a:UD. 
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(5) The right side wall at the top of the breech recess is machined 
from the rear comer forward to provide clearance for the cocking 
lever arm. The cocking lever is actuated by the cocking lever ann 
either in automatic or manual cocking. Near the front of the inner 
walls of the breech ring arc: short curved slots (one on each side) for 
the purpose of guidinli: the outer trunnions of the c:ztractors. Two 
holes in the rear fa ce of the breech ring extend forward into the ex­
tractor trunnion recesses and house the two cxtractor plungers and 
springs. The rear ends of the two holes are threaded to accommodate 
the two cxtractor plunger plugs. 

EXTRAOOR 

"""""" .. DENa 

BREfCH8LOQ( 
ausHlNG SCIIfW 

• 

___ ""","'e 
0000'" 

-t---~ 

RA ", 45664 

"Iure 161-.r •• dtblock and (xfrClcfor5-lcrttery Polltlon 

(6) A hole in the right cheek of the breech ring is c:ounterbored 
Bnd threaded to receive the firing plunger and firing plunger retainer. 
Two tapped holes and a pilot hole near the Tear of the ri&llt cheek 
are used to locate and attach the operating handle stop. 

(7) Breech operating handle is attached to right end of the breech 
operating shaft and contains the operating handle latch and latch 
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COCKING I.£VER --_ ; 

U·5HAPED NOTCH-~ 

EYE rolf 
TAI'PED HOLE 

8£V£UD FACE 

_ L _,"",,", 

, 

'prin&:. The function of the bre«h opcratinr; handle il to provide a 
manual means of openin&: or c1osin&: the breech. 

(8) The breech rin&: provides a holain&: for the rear end of the 
tubc. the breech mechanism, and the percussion firinc mechanism. 
The rear end, of the two recoil rods and cloaina; sprine mechanism 
a re allo attached to the bre«h rine. 

e. Breeeh Rin« Key. The rectancuIar breech rina: key fits in a 
keyway in front {ace of breech rin&: and abo en&ales a key scat in 
the tube. 

234, BREECH MECHAMSM. 
a. Ceneral. 
(1) The bre«h mechani.m consist. of • bre«hblock with per. 

cussion firin& mechanism, bre«h opcratinr; Ulait with the breech­
block opcatinl crank, chain terminal crank and opcratinr; crank. 

3 .. 
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(2) The functiolU of this breech mechanism are, first, to close 
the rear end of the chambers after loading; second, to fire the round 
of ammunition after it has been inserted, and finally, to extract the 
cmpty cartridge case from the firing chamber. 

b. Bn,cchblock. 

( I ) The breechblotk is of the vertical sliding type and hal a guide 
rib on each side which slides in a corresponding ,roove in each side 
of the breech ring recess (fi,s. 161 and 162). 

• .... 1'0 " ..... 

"flure I 63-aear '"fI"t Quarter VIew oJ Ireechblock 

(2) T he top of the breechblock is U-shaped in order to guide the 
cartridge into the firing chamber (at rear end of tube). This U-shaped 
notch is alined with the bottom of the U-shaped notch in the breech 
ring so that the cartridge ca!IC is cleared when the brecchblock is in 
its lowered position. T he upper front ed,e of the top of the b£eech­
block is beveled in order t o drive the cartridge into the firin, chamber 
as the breechblock is raised. The rear face of the brccchblock, the 
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guide ribs of the br«cllblock, the grooves in the breech ring (for the 
Iluide ribs of the breecllblock), a nd the rear wall of the breech rinl 
recess, are all inclined so that when the breechblocll: rises, it also 
moves forward and thereby completes the seating (chambering) of 
the round in the firin&: chamber (figs. 161 and 1(2). 

(3) The bottom of the breechblock contains an inclined T -slot 
in which cross heads of the breech block opcratina: crank slide in order 
to raise or lower the brecchblock assembly (figs. 161 a nd 162), 

V·SHAPED RECESS fOR 
COCKING fORI( AND 

COVER PLJ.TE 

C~G FORk _:-__ _ 

IftEEOIIlOCK __ + __ --, 
BUSHING 

HOLE fOR .,,"""'" """""'" 
GllOOVf FOIl LUG 

ON fI..c. PIN 
GUO< 

RA PO 41U' 

flflur. '64-R. ar VIew of .r •• dtblodc 

(4) In each side of the breechblock is a groove in which the inner 
ends of the extractor trunnions of the two extrQctofli ,lide. The lower 
ends of these grooves are parallel to the breechblock guides; however, 
the upper ends curve toward the breeehblock front face in order to 
impart an accelerated motion to the extractors when extractin&: and 
ejectinl a fired cartrid&:e case (fi&:. 161 and 162). 
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(5) There are fiau on the vertical lands (on each side of the 
breechblock), Theile lands provide a surface for correspondina fiats 
on the inner trunnions of the extracton. The breecbhlock is locked 
in its open JXlSition when the fiats of the inner trunnions of the 
extractors arc on the fiat portion of the vertical lands of the breech­
block (figs. 161 and 162 ). 

(6) A hole which is bored through the center of the brcechblock 
houses the percussion firing mechanism (fig. 164), The for'\llard end 
of this hole is rounterbored and threaded for a breechblock bushing 
which is retained in the breechblock by a breeclthlock bushing screw. 
The central part of the hole has a longitudinal groove for a lUI that 
is on the firing pin guide: and at the rear of the hole, the breechblock 
is eounterbored to house the firing spring retainer. The upper side 
of this counterborc has an inverted V-shaped recess to house the 
eockint fork plunger, spring and cover plate. A small vertical hole 
in the bottom of the oounterbore and toward the Tear is for a finne 
spring retainer pin. This pin and the cover plate lock the firing spring 
retainer in the breechblock. Arrows are engraved on the rear face of 
the breecllblock to show the "LOCK" and "OPEN" positions of the 
firing spring retainer. 

(7) A transverse hole bored through the breechblock (fie. 163) 
intersects the lower side of the central bore and is for hoUlin& the 
sear, sear spring, and sear retainer. The left end of this transverse 
hole is counterbored to fonn a seat for the U·shaped sear retainer. 
The right end of the transverse hole has a vertical slot for the arm 
of the sear (fia:. 164). 

(8) A Y·shaped recess in the upper right rear side of the breech· 
block is to provide clearance between the breechblock and breech 
rine for the coc:kin& lever. A transverse bore from this Y·shaped 
recess utendi into the central recess. Thia transverse bore it the 
bearing for the shaft of the cocking lever (fig. 163). 

(9) The weight of the meechblock is reduced by cuttinC vertical 
jffOOVei into each .ide or the ~chbloek (fig. 161). A tapped hole 
in the top of the breeehblock is for an eyebolt to fa cilitate removing 
or installing the breechblock in the breech ring (6&. 1(2 ). 

e. Extractor. (fip. 161 and 1(2). 

0) The right and left extractors are short. heavy levm that are 
supported vertically between the sides of the breechblock and the 
sidewalls of the breech ring recess. 

(2) Each side of the lower end of the extractor carries a trunnion 
that projecu outward and inward from the extractor (figs. 161 and 
1(2). The outer trunnions are located in short curved grooves in the 
walls of the breech ring recess: and these outer trunnions prevent any 
vertical movements of the extractors. The inner trunnions slide in 
curved grooVC!II in the sides of the bree<:hblock; and as the breech· 
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block is rabed 01" lowered, these inner trunnions are forced forward 
or backward by the curve of the IfOOves .ssisted by the ertractot' 
sprinK pluna;en for the extraction of a cartrid&c casco The forward 
edle of each extractor has a radius that rides Blainst the front face 
of the breech ring and assists in the control of the extractors. 

(3) The function of the extractors is to extract and eject a car­
tridlc case. This is accomplished by means of the inwaro projecting 
lips on the upper ends of the extractors which lie in recesses in the 

EXTltACTOR EXTRACTOt: 
PLlA'IGEIt I'l.UG Pl.WGER SPRING 

"flur. r65--1xfructor P'U"ger, 5"..,,,. and Plug 

breech race of the tube and under the rim of the cartridlc when the 
breech is e1eClcd. When the lower ends of the extractors arc forced 
forward by the downward or opening movement of the breechblock, 
the extractor upper ends and lips are rocked rearward, thereby Pryinl 
the cartridlc case out of the firing chamber. 

d. Extraelor Plungeu. 
(I) Small cylindrical extractor plungen slide in longitudinal 
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holes that extend from the rear face of the breech rina: to emaetor 
trunnion pockets in the sidMlls of the breech rinl recess. Extractor 
plunle!' springs are in the rur ends of these holes. These aprinCI 
bear rearward against extractor p1unler plUIS that are screwed into 
the holes, The edractor plunger pluis press the extractor plunleT 
springs IIgainst the extractor plungers and these piulfll:us press 
aiainlt the outer trunnions of the extractors. 

(2) The function of the extractor pluniers is to assure the posi­
tive locking of the brecehblock in its open position. This is accom· 
plished by the extractor plungers pressinl the outer t runnions of the 
extractors forward until the flats on inner trunnions arc on the flats 
of the vertical lands which are on the brecc:hblock. 

OPERATING 

BREECHBLOCK OPERATING CR"NK 

BREECH OPERATING HANDLE --­
RETAINING SC REW 

RfECH OI'E ..... TING 
SHm 

CHAIN TERMINAL CRANK lA PO .... 21 

"_lIre 1 "-"'eedt OperaH,,_ Shof, _fI Cr_ks 

e. Brec:eh Opc:ratill8 Shaft (fil. 166) . 

(1) The breech operatina: shaft provide. a mealUl of connecting 
and operating the three cranks (operatina; crank, chain terminal 
crank, and brc:c:chblock operatina: crank) in order to ca\lJlf: them to 
rotate as a unit. 

(2) There is an extra wide spline or land on the breech oper· 
atina: shaft that mates with a groove of the same width in the hub 
of each of the three cranks. The three cranks cannot be: incorrectly 
instaUed or misalined with each other. 
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(3) The shoulder and hole on the ri&ttt end of the breech oper. 
ating shaft are provided for the attachina; of the breech operating 
handle by means of • breech operatinll: handle retaining screw and 
a socket head set SCJ"eW. The left end of the shaft is drilled, radially, 
to provide a seat for the operating shaft ddent and to house the 
operating abaft plunger. The smail hole in the end of the shaft is 
for the plunger ret-ininc screw. 

f. Breeehbioek Operating Crank (fig. 166) . 

(1) The breechblock operating crank consists of an internally 
Iplin~ hub which slides on the Cttttral part of the breech operatinl 
shait, in between the bottom lugs on the breech ring. The breech­
block operating crank is, therefore, both supported and actuated by 
the breech operating shaft. 

(2) A central lever ann on the breechblock operating crank 
extends rearward and upward, terminating in a pivot that extends 
to the right and to the left. On the pivot are two bronze ttOIS heads 
that engBlte and slide in the T -slot in the breechblock. 

(3) A small hole in the cross head extmds from the UpPer and 
lower surfaces to the pivot hole to provide for the paSll8ie of lubri­
cant An arrow and words "MUZZLE FACE" are.eniaged on each 
cross head to insure the correct installing of the cross heads on the 
pivot. 

(4) The hub of the breechblock operating crank has a lug that 
projects reaJWard and contacts a stop surface on the bottom of the 
breech ring in on:ler to limit the downward travel of the breechblock. 

(5) The function of the breechblock operating crank is to provide 
a mealU of actuating the breechblock into an open or closed position. 

g_ Operating Crank (fig. 166). 

(I) Operating crank consists of a hub that is internally splined. 
Externally, the crank has a cylindrical machined surface, ucept for 
a short integral lever which utends upward and has a terminal lug 
projecting outward for actuation by an operating crank ejector cam 
located on the cradle. 

(2) Splined interior of hub slides onto the left end of the splined 
breech operating shaft while the cylindrical exterior surface is sup­
ported in a brolUe bushing in the transverse bore of a lug on the 
br~ch ring. 

(3) On the cylindrical-machined surface of the operating crank 
is an annular groove that enables an operating crank detmt (screwed 
into the breech ring so al to engage in the annular croove) to main­
tain the position of the operating crank. 

(4) The hub of the operating crank is drilled and counterboted 
radially for the breech operating shaft detent and breech operating 
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shaft detent spring, to retain the breech operating shaft in its position 
in the: breech ring. 

(S) The function of the: operating crank is to open the breech 
and eject the cartridge case, automatically, when contacted by the 
operating crank ejector cam during the ",coil Bnd counterrecoil of 
the balTCl. 

h. Ch ain Ter minal Crank (fig. 166). 

( 1) The chain terminal crank consists of a hub that is internally 
splined and e:ztemally has a cylindrical machined surface except for 
a short integral lever extending upward and tellilinating in a fork 
for attaching the chain teoninal of the breech dosin, spring mecha­
nism. 

(2) Spline<! interior of hub slides onto the right end of the spline<! 
breech operating shaft while the cylindrical exterior surface is sup­
ported in a bronze bushing in the transverse bore of a lug on the 
breech ring. 

(3) In the cylindrical machined surface of the operating crank 
is an annular groove that enablct an operating crank detent (screwed 
into the breech ring so as to engaie in an annular iroove) to main­
tain the position of the chain operating crank. 

(4) The function of the chain terminal cran k is to provide a 
meaRll by which the breech closing spring mechanism can raise the 
brecchbloc:k into a closed position. 

i. Firing Plunger. The firing plunger is cylindrical in form with 
an integral collar ncar the middle of the plunger. The firing plunger 
is retained in a bored hole through t he right side of the breech ring 
(fig. 161). The flat inner end of the firing plunger is in alincment with 
an arm on the scar when the bretthbloc:k is in its dosed position. The 
rounded outer end of the firing plunger projects outward from the 
breech ring so that it can be operated by the firini mechanism on the 
mount. The firini plunger is held in the breceh rini by firing plunger 
retainer. 

235. CLOSING SPRING MECHAMSM. 
a. ~neral. Closing spring mechanism consists of a coil spring 

on a piston rod which has a piston on its forward end a nd a chain 
on its rearward end. The entire assembly is housed in a dosini sprjni 
cYlinder. 

b. Con etruc:tion (fi&. 161). 

(1) The dosini sprjni cylinder is attached at its rear end (by 
screws) to a 1ug that is a part of the breech ring. A shoulder inside 
the dosing sprini cylinder forms a scat for the dosini sprinl. 

(2) The piston rod is drilled and s10tted at its rear end for 
attaching it t o the piston rod chain by meaRll of a link pin and cotter 
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pin. The front end of the piston rod is threaded for the closing spring 
piston "rod nut and a series of holes afC equally spaced alona: thi!il 
threaded part of the rod so that the piston rod nut can be adjusted 
and then secured by means of a cotter pin. Adjustment of the brcech­
block closing action is accomplished by turning the closing spring • 
piston rod nut up or down on the piston rod and insertina the cotter 
pin in a different hole. 

(3) The closing spring piston fits fr~ly inside the closing spring 
cylinder and the piston is centrally bored for a loose encirclement 
of the piston rod. A shoulder at the front end of the piston provides 
• seat for the closing spOng. 

(4) The closing spring piston rod nut is tapped to screw onto the 
pi.ton rod, and the rear end of the nut is machined to form a cylin­
drical sleeve that projects into the closing spring piston to maintain 
alinement of the nut and piston. The forward end of the nut js hexa_ 
It0n to provide a means of adjU!ltment of bretchblock closinlt action. 

(S) T he closing spring is a heavy helical compression spring. The 
chain is a commercial steel leaf or balance chain. The chain terminal 
is a small steel block which is tapered in thickness having the thinner 
end slotted and drilled for attachment to the chain terminal crank 
by means of a link pin. 

c. Function. 

( I ) The function. of the closing spring mechanism is to close the 
breech. This is accomplished by compressing the c1osin, sprinlt and 
using the force of the compressed spring. When the breech operating 
shaft and the chain terminal crank arc rotated, the closing sprinlt 
piston is pulled rearward and into the closing sprinlt cylinder. 

>' (2) T he closing spring piston compresses the closing spring which 
closes the breech as soon as the extractors arc off the fiats of the 
brceehblock vertical lands. Insertion of a round in the firing chamber 
or manual release pushes the extractors off thei r locked position, and 
allows closing spring to function and close the breech. 

236. P ERCUSSION AND COCKING IUECHAMSM. 
• . Gener.l (fig. 168). 

( 1) The percussion mechanism consists of the firing pin lUide. 
firinl!: pin, firing pin retracting spring, firing spring stop and firing pin 
lUide pin. T he cocking mechanism consists of the cocking lever, cover 
plate, cocking fork plunger, cocking fork plunier sprini and cockini 
fork. 

(2) T he firing pin iuide is a cylindrical cup which sl ides back­
ward and forwa rd in the central bore of the breechblock, with the 
closed end of the guide facini forward . The firini pin iuide contains 
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the: firing pin, firing pin re:tracting spring, firing pin guide: pin, firing 
spring stop and the: forward e:nd of the: firing spring, 

(3) The:re: are: four e:xt erior lugs on the: firing pin guide:. The: 
larger of the: two on the: lower side: of the: guide: se:rves for engage:me:nt 
with the: scar, while: the: smalle:r lug ne:ar the: front acts as a guide: 
in the Iroove: of the: bre:echblock bore:. Two lugs on the rear of the 
firing pin guide: e:xtend outward so that the: cocking fork enlales 
the:m and thus actuates the: guide: to cock the: gun. 

b. Con strue:tion (fil. HiS). 

(I) The: firing pin is a shoulde:red screw having a slotted he:ad 
and a small cylindrical flat point. T he: firing pin is instaUed from t he: 
re:ar end of the: firing pin guide: and then scre:we:d into the: front end 
of the: guide:. The firing pin guide: pin is inse:rted through a hole in the: 
firing pin and firinl pin luide, there:by se:curing each part to the other. 

(2) The: firing spring stop is a ring having two proje:ctions pro­
truding from its front fa~. These: projections fit fr~ly in two open­
ings in the: front end of the: firing pin luide:. The: firinl spring stop 
is he:ld in a forward position by the: firinl pin re:tracting spring. The: 
PUipose: of the: stop is to maintain cle:arance bc:twc:c:n the: firing pin 
and the: cartridge:. 

(3y The firing pin re:tractinl sprinl is a light helical compression 
spring mounted on the: body of the firing pin. The spring bears 
alaian the: he:ad of the: firing pin and against the: firing sprinl stop, 
maintaining a constant pre:ssure: alainst the: stop to force: it alainst 
the: forward end of the: firinl p in luide:. 

(4) T he: firing spring is a he:lical compression spring e:lrtc:ndinl 
Into the: re:ar e:nd of the: firing pin guide: and restiril against the: firing 
spring stop. The: re:ar e:nd of the: sprinl scats in a rc:<:CS!I in the: firinl 
sprinl re:tainer. The: firing sprinl forces the: firing pin guide: and firinl 
pin forward to fire: the: round whene:ve:r the: scar is re:le:ased by the: act 
of firing. 

(S) The: firing spring retainer is a cylindrical plug that closc:s the: 
rear end at the central bore: in the: bre:cchblock. The: forward end of 
the: retaine:r is recessed to form a se:at for the: firing spring. A groove: 
is cut in the: circumfc:rc:ncc: of th e: retainc:T, forming a front and rear 
land. The front land is notched to engage a firing spring retainer pin 
(in bree:chblock) and abo to engage a lug that is on the COVc:T plate. 
The re:ar face of the retainc:T is slotted to fa cilitat e removal and re­
placement of the .retainer. The rear face: of the retainer is marked with 
an arrow on the: lower vertical cc:nte:rline that alinCII with the word 
"OPEN" or the word "LOCK" (on rear lace: of br~chblock) .(fil' 
164) to remove or install the: percussion mc:chanism, 

(6) The scar is a cylindrical bar which slidCII transversely in the 
breechblock and enlages a lug on the firing pin guide for the: pur­
pose of holdinl the percussion mc:chanism in its cocked po!Iition. The: 
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sear is notched wh~ it engages the lUI on the finnl pin guide and 
release of the percussion mechanism to fire the round is accomplished 
by moving the sear endwise, out of engagement with the firing pin 
guide. 

(1) The cocking fork consists of a hub with a forked arm which 
straddles the firing pin guide. The cockinl fork contacts lugs on each 
side of the firing pin guide. When the percussion mechanism is moved 
rearward to its cocked position, it is the cocking fork that forces the 
percussion mechanism rearward. The cocking fork pivots on the 
cockinllever and is keyed to the inner end of the lever. 

(8) The cocking lever consists of a cylindrical shaft which is 
flattened at one end to fit into the hub of the cocking fork. The oppo. 
site end of the cocking levet' is formed into a curved ann. The cylin­
drical shaft end of the cocking lever operates in a transverse bore 
in the breechblock. The curved ann end of the cockinllevet' extends 
upward also toward the rear and is located between the right side 
of the breechblock (fig. 163) and the breech ring. Automatic cocking 
of the percussion mechanism is obtained by lowennl (opening) the 
breechblock which causes the cockinl lever to ride over a cam surface 
of the cockinr; ann. 

(9) The cover plate closes the rear opening (above the firing 
spring retainer ) of the recess in the breechblock. A curved portion 
at the top of the cover plate fits the recess in the breechblock and 
a concave lower edge of the cover plate rests against the firinl spring 
retainer. Flanges on both sides of the cover plate engage grooves on 
the inner wall of the recess in the breechblock. A lug which projects 
downward from the bottom of the covet' plate retains the upper side 
of the Mnl spring retainer. The front face of the cover plate is 
drilled in order to house the coCkinl fork plunler and sprinl. 

(10) The cocking fork plunger is a cylindrical plug which presses 
forward on the lower side of the cockinl fork hub, thereby returninl 
the cocking fork and cocking lever to their uncocked position as soon 
as th,e cocking lever is released. T he cocking fork plunler is drilled 
to receive the cockinl fork plunger spring which rests against the 
cover plate and presses forward on the cockinl fork plunger . 

• 
(11) The function of the percussion mechanism is to provide a 

means of moving a firing pin forward to strike the cartridge primer. 
The function of the cockinl mechanism is to provide an automatic: 
means of moving the percussion mechanism into its cocked position 
after a round has been fired. The opening of the breechbloc:k moves 
the cocking lever to which the cockinl fork is keyed. The cocking 
fork moves the percUS5ion mechanism rearward where the sear en­
gales and holds the percUS5ion mechanism in a cocked position until 
the Mnl plunger is moved by either electric or hand firing. The 
firing plunger then pushes in on the sear thereby releasing the per-... 
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cussion mechanism which allows thc firing spring to force the firing 
pin guide forward until the stop comes in contact with the inner 
face of the brecchblock bushing. The firing pin guide and firing pin 
are carried forwa rd by inertia until the firing pin strikes the cartridge 
primer. The firing pin retracting spring then returns the firing pin 
guide to position within the breechblock. 

237. FUNCTION AND OPERATION OF BREECH MECHANISM. 

a. General (fig • . 169 and 170) . 

( I ) The breechblock mechanism slides up and down in its recess 
in the breech ring. thereby either opening the firing chamber for load· 
ing or clO!ling the firing chamber for firing of the round (figs. 169 
and 170) . 

(2) T he breceh is usually automatically opened by the action of 
the operating crank ejector cam (fig. 170) during counterrecoil. H ow­
ever, the breceh may be opened or closed manually by Ullin&: the 
breceh operating handle. 

b. Automatic Opening or Breech. 

( I ) After a round has been fired. the gun recoils in the cradle. 
The counterrecoil springs return the gun to battery position. 

(2) As the gun (fig. 170) slides forward . a projecting lug on the 
operating crank contacts an operating crank ejector cam on the 
cradle. and the operating crank is rotated rearward. The operat ing 
crank transmits the r earward motion through the breech operating 
shaft to the breech block operating crank, whose arm swings rear· 
ward and downward. thereby causing the cross heads (on breceh ­
block operating crank ) to slide in the T -slot of the bre«hblock and 
to lower the brecehblock. 

(3) The rotation of the breceh operating shaft also rotates the 
chain terminal crank r earward. thereby drawing the closing spring 
piston rearward and compressing the closing spring. 

(4) As the brecchblock moves downward the inner trunnions on 
the two extractors slide in grooves cut in the sides of the breechblock 
(figs. 161 and 162). As the cartridge case is uncovered. the forward 
curve of the grooves cut in the breechblock forces the inner trunnions 
on the ertracton forward. The extracton roll on the front face of the 
breech recess, and the Iiplll of the extractors (on upper inner edge) 
first engage the rim of the cartridge case and then are forced rear­
ward to draw the cartridge case out of the firing chamber, and eject 
it from the breech. 

(S) As soon as the breech block reaches its full open position. the 
b reechblock is stopped by the contact of the breechblock operating 
crank with a stop surface on the bottom of the breech ring. The ex­
tractor plungers now fa rce the outer trunnions of the two extractors 
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forward, fortin&; the inner trunnion of the extractors to follow the 
cam grooves cut in the sides of the bruchblock until the fiat surfacn 
of the inner trunnions are &ea ted on the flat surfacts at the top of the 
extractor cam grooves in the bruchblock. The brttehblock is now 
locked in an open poIIition. 

c. Manual Opening of Br~h (fig. 171). 

(\) Unlatch breech operatina; handle from opc1'atina: handle stop 
by ifasping lever so that operating handle stop latch. is lifted clear 
of the stop. 

EXTRACTOR. LH. 

• 

.,,"" ".0 
"flur. J 72-<losln, 'h. Ir •• clt by loadl,.g a Rcwnd 

(2) Push breech operatina: handle down until. distinct click can 
be heard and then lift breech operatinl handle up and latch it on 
the operatinl handle stop. 

d. Cla.iog Breech by Lo.dio8 (ft,. 172). 
(1) Insertion of • round into the firiol chamber with sufficient 

force to push extractors forward unlocks the bn:echblock. NOTE: 
Do not allow t~ tinier. or mutd. to enter t~ breech teee3S. Failure 
to ob.~rve tm. may reMllt in injury_ Round must be inserted with 
a forward and upward movement of the arm wini the palm of the 
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hand on the base of the round in order to insure that arm is above 
and clear of the brccch when the breech closes. 

(2) As the round completes its entry into the firing chamber, the 
rim of the cartridge case strikes the lips of the extractors. The inner 
trunnions of the extractors are forced off the flats of the breechblock 
and into the gJooves cut in the breechblock, thU$ releasin& the breech­
block from its locked position. The action of the compressed closing 
spring raises the breech block to its closed or firing position . 

• 
WOODEN BRE£Oi8lOCK IA PO 45661 

fIgure J 73-Mcr"ually Closl"g Breech-Wood lIock 

(3) The closing spring being fastened to the chain terminal crank 
causes the chain terminal crank to turn the breech operatinl shaft 
(crank being on the shaft). The breech block Opet'lltinl crank also 
turns because it is abo on the breech operatinl shaft. These moving 
parts come to rest when the breech block cross heads on the breech­
block operating crank contact the rear face of t he tube. 

(4) As the breechblock rises, a bevel on the upper front face of 
the breech block drives the round into the firing chamber. A forward 
movement is also imparted to the round by slilhtly inclined luides 
in the breechblock, and this fmward movement completes the seatin, 
of the round. 
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EXTRAClOR LH. fiRING CHAMBER TUBE 

• 

RA ~O 71217 

".ure 174_Mcrnl,lcrlly Closln9 Iree~h_Cartrldge Case 

e . Closing BrelN"h wi lhout Loading. 

(1) When it is desired to close a breech without inserting a round 
in the firing chamber, it can be accomplished with either a block 
of wood (fig. 173) (about:2 x 4 x 12 in.) o r with an empty cartridge 
case (fig. 174), NOTE: Do not use the /insets to press on extractors, 
as possible injury may result. 

(2) Pre,s on either one of the two extr\lctou with \I block of wood 
until the extractor is pushffi forward into its unlocked position. Then 
press the opposi te extractor forward until it is in its unlocked po,i. 
t ion and the breechblock will fly upward . 
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DESCRIPTION AND FUNCTIONING OF MOUNT 
,-..• ~ 

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cradle ... . ..... . ................. . .... . .... . .... . ...... . 
Elevating mechanism ....... : ........... . ............... . 
Recoil mechanism .... . ........... . • .... . . ....... .. . . .... 

Gun recoil guard assembly ..... . . . .. . . . ..... .• .... . .... 

23. 
239 

'40 
241 

242 

Mechanical firing mechanism ... . .... . . . • • ... • . . .. • ....... 243 
Electrical firing circuit . ........... . ......... . ... . . ....... 244 
Cam ejector mechanism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245 

238. GENERAL. 
•• The mount assembly consists of a cradle with elevating mecha­

nism and two recoil cylinders, mechanical firing mechanism, electrical 
firing circuit, and operating crank ejector mechanism. 

b. The mQunt assembly rest:!! on trunnions in the turret which 
is mounted on the iun motor carriage MIO. 

239, CRADLE (fig. 185). 
•• The cradle has two bored sections for two recoil cylinders. On 

the front of these bored sections are two keys which are welded in 
place. These keys fit into keyways in the recoil cylinders in order to 
properly locate the recoil cylinders. 

b. The run shield forms the front of the turret. It has the tele­
scope shutter on the outside with the telescope shutter handle on the 
inside, thus pel mitting the shu~er to be operated from inside the 
turret. A cylindrical steel section ending in a machined flange is 
welded to the center of the inside of the gun shield and the tube 
passes throuah this cylindrical section. The machined flange is sepa­
rated from the cradle by a spacer and the gun shield is then bolted 
through the spacer to the cradle. The gun shield has two anns which 
bolt to trunnions located inside the forward end of the turret (fig. 
175) . 

c. The function of the mount is to provide stability and aline­
ment for the run during recoil and counterrecoil after firing and also 
to provide readily accessible means for elevating the gun during 
firing. 

d. A large centrally bored section in the cradle contains biOnte 
liners and is the barrel support. The finished and ground section of 
the barrel slides in the bronze liners during recoil and counterrccoil. 
Lubrication fittings on the cradle a!l!lure lubrication of the ground 
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section of the balTel; and a wiper with retainer keeps ex~ lubricant 
and foreign matter out of the bronze liners and off the &fOund section 
of thl:' barrel. 

0:. A lUI at the top and rear of the cradle is bored to provide 
a means of locking the gun in its traveling position. The barrel is 
toward the rear, resting in its support, when traveling (fig. 160). 

f. The recoil guard assembly is bolted to the rear of the cndlc, 
and consists of a recoil luarel assembly and a hand firing bar as­
sembly. The recoil guard uUil161y is composed of a right and left 
recoil guard welded together. To th_ recoil cuarcb is r .. tcncd the 
balancing weights and one end of the two coli springs used to hold 
the hand firing lever forward (in neutral position). A swivel type 
lock for the hand firing lever i. mounted on top of the recoil guard 
assembly to lock the lever in its neutral position. An adjusting screw 
with stop is bolted to the top of the recoil guard assembly for the 
hand firing lever. The hand firing lever is bolted to the right and left 
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recoil guards and swivels in brackets bolted to the guards. The func­
tion of the recoil guards is to provide protection for the gun crew 
during recoil. 

g. The elevating mechanism is bolted to the under side of the 
cradle. The mechanical firing mechanism, together with the electrical 
firing mechanism, is assembled on the right side of cradle. The oper_ 
ating crank ejector mechanism is mounted on the left side of the 
cradle. 

h. The telescope is mounted on the cradle at the left side of the 
gun and just to the rear of the gun shield. The opening through the 
gun shield for the telescope has a heavy protective shutter which is 
operated by a handle from inside the turret, 

240. ELEVATING MECHANISM. 
a. General (fig. 115). 
(1) The elevating mechanism consists of a centrally located ele­

vating bevel gear to which is keyed an internally threaded elevating 
nut that moves up and down on an externally threaded elevating 
IICTeW. thereby elevating or depressing the gun. Turning either the 
right or left elevating handwheel revolves pinions that mah with the 
elevating gear. 

(2) The elevating mechanism has the electrical firing wires and 
switches attached to it. 

241. RECOIL MECHANISM. 
a. General. 
(1) The functions of the recoil mechanisms are to control and 

limit the recoil of the (Un caused by firing; to return the (Un to 
battery (countelTec:oil) ; and to gradually reduce the shock of the 
IUn as it returns finally into battery. 

(2) There are two recoil cylinders, one on each side of the gun. 
These two recoil cyl inders are held and located in the cradle by two 
k eys that are welded on the cradle. Two recoil piston rods are held 
in the breech ring by externally threaded nuts on the ends of the 
piston rods. These nuts are locked to the breech ring by socket head 
set screws that push copper plugs into their threads. Both recoil cyl­
inders contain helical spring. which return the IUn to battery posi­
tion. The cylinders are kept filled with proper amount of heavy grade 
recoil oil. 

h. R_oil Cylinders. 
(I) The front end of each recoil cylinder has a recoil cylinder 

purging plug which both retains and locato the recoil cylinder sleeve. 
The countelTecoil buffer is located at thi' end of the sleeve. 

(2) The rear end of both recoil cylinders has a nut for holding 
the recoil cylinders to the breech ring. The plug for filling the recoil 
mechanism wit h recoil oil is at this end (fig. 117). 
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HAND FIRING lEVER 
SAfETY LOCK 

HAND FIRING __ -­
_---- I.ZVBI SI'IIINGS 

"eur. r 77-6uII •• coll Guard AII.mbly 

c. Reeoil Meehani.m Action on Rceoil. 

(I) When in battery position. the recoil cylinder pistons arc at 
the forward end of the recoil cylinder. Immediately upon firing . the 
recoil of the barrel begins and because the recoil cylinder pistons arc 
fastened to the breech rinl. they start backwllrd along: with the barrel. 

(2) The recoil oil in the recoil cylinder is displaced through 
orifices, and the oounterrecoil inner and outer springs arc compressed. 
The recoil cylinder piston CC8tcS its travel on recoil and the com­
pressed eounterrccoil inner and outer springs exert their pressure on 
the piston, thereby starting the pUton forwerd on counteiiccoil 
(toward battery position). 

d. Recoil Mcehani.m Action on Countei i « .oil, 

(I) Counterreeoil buffer mechanism is fastened to the front end 
of the recoil cylinder and is the means of cushioning the last few 
inches of counterrecoil just before the barrel reaches battery position. 

(2) The counterrccoil buffer fits inside the piston rod, and by 
displacing the recoil oil inside the piston rod allows the gun to retum 
to battery without shock. _ 
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242. GUN RECOIL GUARD ASSEMBLY . 
•. General (fig. 177). 
(1) The gun recoil guard assembly consists of an arm on each 

side of the: breech which extends back from the cradic: to beyond the 
end of th e: breech ring (fig. 169). The: hand firing lever extends from 
one: side of the breech to the: other and is bolted to the: gun recoil 
guard assembly. The hand firing safety lock is bolted to the top of 
the: lun recoil iU8rd assembly. Weights to balance the: gun afC bolted 
to the: gun recoil guards. 

(2) T he: function of the: gun recoil guards is to prevent injury to 
the gun crew during recoil and counterrecoil. The hand firing lever 
permits the: round to be fired by hand. The: hand firinlt safety. lock 
secures the hand firing lever in locked position. The weights to the 
gun recoil guards balance the: Sun assembly to vomit easy elevation 
and depression. 

243. MECHANICAL FIRING MECHANISM. 
a. General. 
(I) The firing mechanism consists of a mechanical firinl mecha­

nism that is operated either by the electrical firing circuit or by the 
band firing lever. The function of the mechanical firing mechanism 
is to provide a means for moving the sear transversely, in order to 
disengage the sear from the firing pin guide, thereby pel ",itting the 
firing pin to strike the cartridge primer. 

(2) The mechanical firinl mechanism consists of a trigger con­
nected to a firing rod and a hand firing lever that is connected to the 
IKllenoid plunger. 

h. Aclion of Mechanical Firing Mechanism (til. 179). 
(I) A firing solenoid. mounted on the riiht side of the cradle, has 

a sprinK operated plunKer extendinK through the solenoid. The sole· 
noid plunger can be operated electrically or manually by the hand 
firing lever. the: action in either case being to move the solenoid 
plunger to the rear. The firing plunger trigger is rotated by the sole­
noid plunger and pushes the firing plunger inward to move the sear 
away from the percussion mechanism, thereby releasing the firinl 
pin to fire the round. 

c. Manual Firing (fil:' 178). 
(I) The hand firing lever has a solenoid lever. attached to its 

right end, which contacts the solenoid plunger. When the hand firing 
lever is pushed forward, the solenoid lever pushes the solenoid plunger 
forward, causing the firing plunger trigger to push the firing plunger 
inward into the breech ring. The lug on the sear (which hal been 
holdinK the percussion mechanism in a cocked position) is moved 
away from the percussion mechanism and the firing pin is released 
to fire the round. .0. 
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ELECTRIC 
~IRING PlUNGER 

MANOWHEEl FI~ING CABLE .... ,., 4WJ 

Figure I 79-flectrleally FIring tlte Gun 

(2) The hand firing lever can be locked in a neutral position by 
means of the hand firing lev~ safety lock. The forward movement 
of the hand firing lever, in order to fully r elease the percussion 
mechanism , can be adjusted by means of the hand firing lev~ ad­
justini screw. 

244. ELECTRICAL FIRING CIRCUIT (fig. 179). 

•. Current for electrically firing the gun is obtained by inserting 
firing cable into jack box (fig. 178) , and actual firing of the round 
is accomplished by pl"CS!ling the firing plung~ which is in the knob 
of both elevating wheels. The pressing of the firing plung~ eneTgiles 
the firing solenoid, causing the same mechanical action as described 
lor manual firing. 

b . The necessary electric wiring is firi nl!: cable, switch wire, and 
switch to lIOlenoid wire. AU wiring is attached to the elevating 
mechanism (fil. 175). \ 
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245. CA!\f EJECTOR lUECHANISM. 

a. General. 
<I ) The cllm ejector mechanism consists 01 an ejector cam which 

is mounted on II bucket thllt extends out from left rear end of cradle. 
An ejector cam pin holds the cam to the cudle and two ejector cam 
IIcreWlil secure the cam to the cam pin. 

(2) The inside 01 the ejector cam has a sloped (cam) lIurface 
on which the breech operating crank operate!!. The front end 01 the 
ejector cam has an offset lug which contacts a spring operated retainer 
t o hold the cam in contact with the breech operating crank. 

h. Firing Position (fia:. ISO). The breech operating crank re!!ts 
inside of ejector Cam when the operating crank and ejector mecha­
nism a re in firing position. The ejector cam spring retainer is main­
taining pre!lSure on the ejector cam, k~ping the cam in contact with 
the breech operating crank. 

c. Rec:oil Position (fig. 180). 
(I) The br~ch operating crank , beina: attached to the breech 

operat ing shaft , recoilll and countellecoil$ alona: with the tube and 
breech. The ejector cam, being attached to the cradle, remail1!l sta­
tionary during recoil and count errecoil. 

(2) At the start of recoil the operating crank is forced against 
the ejector cam, cau sing it to pivot outward on the camp pin. When 
the crank clears the end of the ejector cam, the ejector spring pushCll 
the cam back into its nonnal (straight) position. 

d. Counterrec:oil Potilion (fia:. 181 ). Counterreeoil starts with 
the breech operating crank off and to the rear of the ejector cam. All 
the barrel a nd breech near the finish of their counterrecoil. the breech 
operat ing crank strikes the rear end of the ejector cam. T his causes 
the breech operating crank to rot at e. The splined breech operating 
crank , being on the spline<! breech operating IIhaft, rotates the shaft, 
opening the breech and compressina: the breech clOlling ,prina:. 

e. Ejec:lion Po. ilion (fig. 181 ). 
(i) The opening of the breech automatically ejectll the fired 

cartridge case. 
(2) As the counterrecoil continues, the br~ch operating crank 

turns off the end of the ejector cam a nd onto the bottom of the cam, 
then forward on the bottom of the cam : a nd as soon as a round ill 
inllerted into t he firing chamber the operat ing crank and ejector 
mechanism are again in firing position. 
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246. PLACING GUN IN FIRING POSITION. 
a. R f'movf' br«eh covc-. sight covers. and muzzle cover and s tow 

them in the place assignf'd for them. Stow all equipment not needed 
for the operation of the gun. 

b . Pun traveling lock pin from traveling Jock and then swing 
Jock up undf'r tUITf' t and install travf'ling lock pin through lock and 
turrf' t lock bracket (fig. 182). 

c. T here are two t raversing locks. one on the left side to the rear 
of the traversing wheel (fig. 183) and the other on t he right sidf' to 

TURRET TlAVBJNG LOCK TlAVRJNG LOCK HINGE PIN 

TRAVEUtoKi LOCK PIN CRADlE lAo ~ 4s.11 

FIgure J 82-Remov'ng Traveling lock PIn 
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,....:~~::._..:::::::::I;:..:WHEEl 

TRAVER~NG l OCI( GUN ASSEi .... lY 

fl9ure '83-TralferslnfJ Wfree' and lock, left Side 

the rear of the panoramic sight ( fig. 184). Disengage thc:sc: traversing 

mechanism locks. 

d. Install t elescope: M SI or M 70G in mount on left side of a:un 
at gun shield. Open telescope shutter by tumina: telc:lilcope shutter 

handle. 

e. Elevate and traverse: gun to make certain both mechanisms 

are working freely. 

C. Manually open and inspect breech. 

247. TRAVERSING MECHANISM. 

a. The traversina: whc:c:l is located on the left side of the twTet 
at the hull (fig. 183) . Traversing is accomplished by turnin&: the 

traversina: whc:c:l ei ther to the ria:ht or to the left . Complete traverse 
of 360 dc:grc:c:s can be obtained . . ,. 
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248. ELEVATING MECHANISM. 
•• T he elevating mechanism is bolted to the cradle. and two 

wheels are provided for elevating the muzzle end of the gun. One 
wheel is on the right side of the gun and the other is on the left. 
F acing each wheel . elevation is accomplished by tuminv; the wheel 
clockwi~. and depression. by turning the wheel counterclockwi~. 

, 
\ h. Th~ electrical firing plunger is located in the «titer of the knob 
on both elevating wheels. T he switch wire, switch to solenoid wire, 
and firing cable are located on t he elevating mech anism underneath 
the cradle. 

c. H and-cock the percussion mechanism by pushing down (hard) 
on hand cocking handle (fig. 186) and then fire the gun by pressing 
on electrical firini plunger. If a distinct click is not heard (caused by 
the release of the firini pin) make certain wire connections arc tight. 

d. T urn hand·firing lever safety lock down (fig. 186) and repeat 
st ep c above, by using hand-firing lever. If hand·firing lever is not 
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to be used. turn hand-firing lever safety lock up again to avoid 
accidental firing. 

249 . LOADING. 
a . Open Breech . Manually open the breech by unlatching breech 

operating handle from operating handle stop and pushing handle 
down until d istinct click can be heard: then lift and latch the handle 
on handle stop. 

h . T o Load Gun. T he round must be inserted into the firing 
chamber with suffieient force to operate the extractors and close the 
breech. 

250. FIRING AND PRECAUTIONS DURING FIRING. 
a . At the command " fire" the electrical firing plunger (fig. 180) 

on the right or the left elevating wheel can be pushed. or the hand 
firing lever pushed t<.> fire the round (fig. 178). 

b . T he breech is opened and the fired cartridge case is ejected . 
au tomatically. by the action of recoil and oounterrecoiJ. T he fired 
cartridlle case should be immediately r emoved from the vehicle. 
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HAND FIRING (EVE. SAFfTY LOCK HAND FIlliNG LEVER 
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fIRIt>lG CAStE '"'' 
Ilgure J86-Cockl"g wIth Hand CoddllS Handle 

c. T he two recoil cylinders should be hpt filled with the proper 
amount of recoil oil. If the gun returns to battery with shock , it is an 
indication that the recoi l mechanisms require recoil oil. 

d . T he lubrication fitting on the top of the cradle (fig. 175) is for 
lubricating the tube during its s lide on recoil and countcrrecoiJ. The 
tube should be lubricated occuionally during firing. 

e. Whenever the ratc of fife permi ts, the bore should bi: examined 
for fouling. If present. use bon: brush to rem ove loose partides. 

f . When using equipment, make certain that it is placed where 
it will not interfere with the action of gun or crew. 

II. Do no t stand o r sit a t the rear of gun during recoil 8Qd eject ion. 

I. . If enemy shell bursts near weapon. make certain no damage 
has been done which might make continued firing dangerous. 

25 1. UNLOADING, 
a. There a re timl'$ when it is necessary to unload the piece. Open 

the bl'ff('.'h manually and catch the round as it is ejected. When a 
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f 'gure 187 _ lOCldlng tfte Gun 

misfire occurs or an extractor breaks, it may be necessary to usc the 
unloading rammer. NOTE : The rammer will be u~d to unload a 
live shell only under the commander'" supervision and with extrema 
caution. 

252. P LACING GUN IN T RAVELING POSITION. 
a . Cover the telescope and remove it from its mount and place 

it in the stowage case. 

h . Tum traversing lock handles to the rear (figs. 183 Qnd 184), 
and then tum the traversing handwhttl until the tube is over the 
gun rest (fig. 160). Tum elevating wheel CQunter(:iockwisc (fEleing 
wheel) to depress tube and seat in gun rest. SAFETY CAUTION: 
B elore travelin., inspect and maKe certain thllt both of the primary 
turret traveninlt locks are securely fastened. Visual in~pection ~OOuld 
be m8de 01 catri8Ae~ equipped with screw type /ock~ in order to insure 
positive en~gement 01 both locks. The po~it;on 01 the handle wiJ/ 
indicate proper enAagement on carriaAe~ equipped with l!CCf!ntric type 
lock~. The traversinA mechani~m itself acts as an aUICiliary tutret 
brake. It is not sfronA enouAh, howeve r, to lock the turret securely, 

41 . UNIVE~S~V~~UlN<]S 
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particularly when travelinA over rouAh terrain. Therefore, if both of 
the primary turret traversinj locks are not MlCUreiy enAaAed when 
travelinA, the traveninA mechanism wi11 break, al10winA the Aun tube 
to 8winA around and cause serious injury to the personnel or loss of 
life. 

~. R emove traveling lock pin from tumt bracket and tum 
traveling lock d own, Turn elevating wheel to aline hole in traveling 
lock with hole iJl cr",dle br",cket aJld iJlsert travel iJlg lock pin through 
traveling lock and cradle bracket (fig, 182). 

d • . Install breech and muzzle coven. 

e. Remove machine gun lock pin from machine gun bracket. Tum 
machine gun lock handle up to ibl unlocked poIIition. COVeT caliber 
.50 machine gun, then remove gun and stow inside of turret. , 

(, Fill two recoil cylinders with the proper amount of recoil oil. 

,1. , 
Or>9,,,.ll«.m 
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S.eII. XXIX 

SIGHTING EQUI~MlNT 

" ..... , .... " . . . . . . . ...... . ...... , ....... . ... . 
T elescope M Sl ......... , .... . ...... , ................ . 

25J 

254 

Periscope M6 ..... .. .......... , .... " ..... , ... . .. .. .. 2SS 
Gunner', quadrant Ml .. , ..... , ...... .. ... , .............. 256 

253, GENERAL, 
a. The silhtinl equipmC'flt for the 3-inch l un motor carriale MIO 

consists of the telescope M SI or M700, the periscope M6, and the 
gunner's Quadrant MI. Arran&ement of the equipmC'flt i. shown in 
figure 189. 

h. The information in this chapter i, not as complete or a. accu­
rate as it will be in a future revision. 

2501, TELESCOPE M51, 
•. T he telescope M 51 is u sed fIX dirC'(:t layinl of the gun alainst 

moving targds when firing the 3-inch armor-piercing shell M62. 
Observ ing th rough the telescope. bring the image of the target to 

J 89_Arrall •• m.II' 01 r.I.scope Nl5' 
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"_ure 19' _Per'Kope M6 
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I ) ."'D 70171 

"gure I 92-Gunne r ' s Quadran' .NI r 

the: point on th e: re:ticl e: re:prc:sc:nting th e: requi red range: and de:fl e:ction 
by rotating the: traversing and e:l e:vating handwh~ls of th e: gun 
carriage: . 

255. PEIUSCOPE 1\16. 
a . T he periscope M6 is use:d for obse:rvation a nd vision purposes 

only. The: ob~rver places his hands on the: hold~of the (*riscope to 
rotate and elevate or d epress it until the desired panorama is brought 
into the field of view of the instrument. 

256. CUNI'II'EI{,S QUADRANT 1\11. 
a. E levation An gles, 
( I) To me:asure elevation of the: gun. place the proper reference: 

surface (fig. 192) of t he gunne:r's quadrant on the: levelinc:.:P9ds of 
the gun. paralle:l to t he bore, with the associated arrow1iOfnting in 
the direction of fire. Set the 0 of the micrometCf" opposite its index 
with the auxi liary index marks matched. 

(2) Disengage the plunger from the notches in the fram e. lift the 
holder and lower it slowly until the bubble is seen to pass through 
its central position. Allow the plungCf" to mgage the notches, and 
rotate: the micrometer knob until the bubble is centered with respect 
to the graduations on the level vial . F ace the side of the quadrant 
which bears the arrow in use , and reird the elevation indicated on the 
elevation scale and m icrometer; read red or black figures according 
to the instructions I'ngraved bc:low the micrometer. Remove the quad­
rant from the gun bc:forl' firi ng. 

h . Depreuion Ang les. To measure dl'prl'ssion angles, proceed 
as in a above, with the arrow pointed in the reverse direction. 

.23 
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Section XXX 

AMMUNITION ,. ....... 
Geneml ........ , , .. , .. ..... ... .............. • .. . , ..... . 251 

AuthoriZ'ed ammunition .. , . .... ............•. .. . ..... .. .. 258 
Stowage of ammunition ...... • ........ . ... _ . .......... . .. 259 

Field report of accidents .. ... .......... ...... , . . . . . . . . . . .. 260 

251, GENERAL. 
s. Ammunition for CARRIAGE. motor, 3-inch gun, M IO. con­

sists of : 
(I) Rounds for GUN, 3-inch, M7. 
(2) Cartridges for GUN, machine. cal. .50, Browning, M2 , h eavy 

baTTe!. 
(3) Cartridges for GUN, submachine, cal. A S, T hompson, 

MI928Al. 
(4) Cartridge. for R IFLE, U.S., cal. .30, M I903 (wi 

LAUNCHER, uenade, MI) . 
(5) Cartridges for CARBINE, cal. .30, Ml. 

(6) Grenades. 
b , Ammunition for GUN, 3-inch, M7 , is issued in the form of 

_ fuzed complete rounds of fixed ammunition. The term "fixed" signi­
fies that the propelling charge is not adjustable and that the round 
is loaded into the cannon as a unit. Thc round consisu of a primer 
and propelling charge of loose powder grains contained in a cartridie 
casc which is crimped rigidly to the fuzed projectile. A complete 
round includes all the ammunition components required to fire the 
weapon once. 

258, AUTHORIZED AMMUNITION. 
s. The ammunition au thorized fOf use with the weapons mounted 

or caTTled on this motor carriage, and other ammunition carried on 
the vehicle, are listed in T able I below. It will be noted that the 
nomenclature (standard nomenclature) completely identifies the 
ammunition a s to type snd model. 

TABLE I-AUTHORIZED ROUNDS 
FOR GUN. 3.INCH, 1\17 

Ser vice Ammunition 

PROJECTI LE, fixed . A.P .C., M62, w/ F UZE, B ,D .. M66AI. and 
T RACER, 3-inch guns, M I918 (sll models) , MI , M 3, MS, M6, 
and M 7. 

P ROJE CTILE, fixed , A.P.C., M62 , w/ T RACER, 3-ln, iuns, M l !H 8 
(all models), M I , M3, MS, M6. and M7. 

., 424 0."" .11« , 
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SHOT, fixed, A.P., M79, w/ TRACER, J-in. guns, MI918 (all 

models), MI , M3, MS, M6, and M1. 
SHELL, fixed, H.E., 42, w/ FUZE, P .O., M48. J · in. (IS-pdr.) gun, 

MI902MI , lind J-in. guni. MS. M6, and M7.* 
SHELL, fixed, H.E. , M42Al, w/ FUZE. P .O., M48. 3-in. (IS-pdr.) 

iUn, MI902Ml , and 3-in. guns. M S, M6. and M 7.* 
SHELL, fixed, H .E., M42AI, w/ FUZE, P.O., M48Al, 3· in. (15-

pdr.) gun, Ml902MI , and 3-in. guns, M S, M6, and M1.t 

• Pra<;tice Ammunition 
SHOT, fixed, T.P., MaS, w/ TRACER, 3· in. guns, M1918 (all 

models), MI, M3, MS, M6, and M7. 

Drill Ammunition 
CARTRIDGE. drill 4Al , w/ FUZE, dummy, 21-see .. M42AI , 3·in. 

lI;uns, M191B (all models), MI, M3, MS, M6, and M7, and 3-in. 
(I6-pdr.) gun, MI902Ml. 

CARTRIDGE, drill, MIO, w/ FUZE. dummy, 21·sc:c .• M42Al. 3-in. 
guns, Ml918 (all models), MI , M3, MS, M6, and M7, and 3-in. 
(16·pdr.) gun, MI902Ml. 

CARTR IDGE, drill. MIS, w/ FUZE. dummy, ·M S9. 3-in. guns. 
Ml918 (all models), MI , M3, M S, M6, and M7, and 3-in. (IS·pdr.) 
gun, MI902Ml. 

Blank Ammunition 
AMMUNITION. blank, 3-io. (IS-pdr.) gun. MI902Ml , and 3-in, 

gllllll. Ml918 (all models). MI , M3. MS, M6, and M 7. 

,uIl\oIUMTlON FOR GUN, I\fACRINE, CAL •• 50, BROWNING, 
l\f2, REA VY BARREL 

Service Ammunition 
CARTRIDGE, annor-piercing. cal. .50, M2. 
CARTRIDGE, ball, cal. .50, M2. 
CARTRIDGE, incendiary, cal. .30. Mt. 
CARTRIDGE, traoo-, cal, .50, Ml. 

Blank Ammunition 
CARTRIDGE, blank, cal. .50, Ml. 

Dummy Ammunition 
CARTRIDGE, dummy, cal. .SO. M1. 
CARTRIDGE, dummy. cal. .50, M2, 

AI\II\IVNITION FOR GUN, SUBMACHINE, CAL •• 45, 
THOMPSON, MI928Al 

Service Ammunition 
CARTRIDGE, ball, cal. .45, Ml911. 

Dummy Ammunition 
CARTRIDGE, dummy. cal, .45, M1921. 

·SQ and O.OS'lecond delay. 
tSQ and O.U-oecond delay. 

42. ,I Or~ ,.ll«.m 
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AMMUNITION FOR RIFLE, U.S., CAL . • 30,1'-11903 
(WITH LAUNCHER, GRENADE, M I) 

Service Ammunilion 

CARTRIDGE, a rmor-piercing, cal. .30, M2. 
CARTRIDGE, ball, cal. .30, Ml. 
CARTRIDGE, ball, cal. .30, M2. 
CARTRIDGE, tracer, cal. .30, Ml. 

Blank Ammunilion 
CARTRIDGE, blank, cal. .30, MI909. • 

Dummy Ammunilion 
CARTRIDGE, dummy, cal. .30, Ml906 (corrugated). 

AJ\olMUNITION FOR CARBINE, CAL .30, Ml 

Service Ammunition 
CARTRIDGE, carbine, cal. .30, Ml. 
CARTRIDGE, grenade, carbine, cal. .30, M6.· 

DUlDmy Ammunition 
CARTRIDGE, carbine, dummy, cal. .30. M1. 

GRENADES 
Serviee Grenade. 

GRENADE, hand, fragmentation, Mk. II , with hand grenade ia:niting 
fute, MIOA'l. 

GRENADE, hand, incendiary, AN-MH, with hand a:renade ia:nitina: 
fute, M200AQ 

GRENADE. hand, smoke, white, AN-MS, with hand a:renade ia:nitina: 
fute, M200AQ 

GRENADE. AT, M9Al. 

Practice and Training Grenade., and Replaceable Part. 
GRENADE, hand. training, Mk. tAl. 
GRENADE, AT, practice, MIl. 
GRENADE, AT, practice, MlIAl , 
GRENADE. AT, practice, MIIA2. 
FIN, assembly, for practice rifle grenade, MIl. 
FIN, assembly, for AT practice grenade, MliAI. 
FIN, assembly. for practice rifle a:renade, MIIA2. 
OGIVE, assembly, for practice rifle grenade, MllA2 . 
ADAPTER, grenade-projection. MI .! 

·Special blank ca. tridce for ..... in the "".bine for p.ojcctin& IIrenoode.. 
tProcurement from Chernical W...ta ... Service. 
:tFor proiccti .... Oreruode, hand, fra&mentation, MI.. II. with hnd &.enoode 
i",itin& fu~e. M1 0A2, from the rift., or ""rbine with appropri.te I.uncher and 
_peei.1 ll'en.oode cartridce. U-ed in conjunction with CLI P. launcher """i tioninll. 
Clipo and _peei • • I.enade cutrida;e i .. ued and padred "";th adapter>. 
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-

"sure '94_Ammunltlon StowClge-R/ght Side 

259. STOWAGE OF AMMUNITION. 

a. Provision for stowage of the ammunition In the carriaa:e is 

indicated in Table II below and in figures 193, 194, and 195. The 

table has been prepared to serve as a iuide only. It is without refer· 
ence to any provision for mounting brackets or stowaa:e boxes which 

may be occasioned by special conditions in the field, or to ammuni· 
tion which may be carried by means of a towed trailer . 

• 28 ., Or", .• 11« . 
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TABLE II-AMMUNmON STOWAGE 
, 11. •• "., •• ,. SleW",C' PEd., 

3-inch rounds- S4 rounds 
1S % annor-piC1'Cinc 

2S % high explosive 

,.< • 2. 

SM_ .... _ 

6 rounds without contain­
ttl, in 2 three-round 
bnckeb on rear turret 
wall. 

48 rounds In fiber con­
tain«$ in four sponaon 
compartments. 

Or", .• 11<, . 
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Caliber .50 

Caliber .45 

Caliber .30, carbine 

H and crenades 

Sf:.,. Cr,",", I' ,. t h'" 'Ll 
300 round. In SO-round boxes in 

bl"Bckets under turret 
platform, 

460 rounds 440 round. in 20·round 
eiil» in bnckcot:t on richt 
rear turret wall. 

20 roundl in clip on &Un, 

450 rounds In bandoleer on richt front 
tpOnMlO. plate near the 
aai.lUlnt driver, 

12 &retUldes In two bozes on richt 

. , NiIAIS 

turret wall just forward 
of caliber .45 ammuni· 
tion bracket, 

( " - _ "" CArnIIDGI CAM 
NiIAIS ___ "" _~ 

J.OT __ 

lA N .IIIU 

fI_.,.. ,"-P,olectll •• fixed. A.P.C .• M62 • .",/, ...... D •• M6. or 
M6'AI. afHIJr_., • .1" AA. 0_ •• M"'. C'" " .. AI.,. 

MI. afHI M.1 • ...,.1" ...... MS. * ,'" M7 

SAN .... 11 

" ... ,. "7-$t.ot. "xed. A.P .• M7' • .",/Tree., • .1" A.A • •• "" 
MI'" Ca" mod.I.,. MJ. _d M.1. CHId.1" ...... 

MS. AN, altd M7 
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ItA PO 49614" 

F',lIf. 19'-$"_", fI.ed , H.I. , M42AJ , w!'u .. , ".D., M42AJ , 
3" (J5-pdr.) OUII, MI902MI alld 3 " Ou"" M5, M6, Gild Nil 

260. FIELD REPORT OF ACCIDENTS. 
•. When an a ccident invo1vinll the use of ammunition occun 

during tra ining practice, the procedure pre$Cribed in Section VII, 
AR 150-10, wiU be observed by the On:IfUlncc officer under wh~ 
supervision the ammunition is maintained or issued. Where practic· 
able, reports coverin&: malfunctions of ammunition in combat will 
be made to the Chid of Ordnance, givinl the type of malfunction, 
type of ammunition, the lot number of the complete roun<h or SC'pa­
rate loadinl components, and condition under which fired. 

• 

,., 
, 
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PART FOUR 

S.ction XXXI 

SHIPMENT AND TEMPORARY STORAGE 
''''JI.ph 

GeneTal iJUtructions .. . ... . ..... ....... ............... . . . 261 
Preparation for temporary storalle . . . . . . . . . . . • . . . . . . . . . . . .. 262 
Loadinll and blockinll for rail shipment .... . ......... . ... . . 263 

261- GENERAL INSTRUCTIONS. 
s. Preparation for domestic shipment of the vehicle is the same, 

with the exception of minor added precautions, al preparation for 
temporary storage. Preparation for shipment by rail includes instruc­
tionl for loading the vehicle. blockinll necessary to secure the vehicle 
00 freia:ht cars, number of vehicles per freillht car. clearance. weia:ht. 
and other information necessary to properly prepare the vehicle for 
domestic rail shipment. For . more detailed information and for 
pre),aration for indefinite ~tor.,e. refer to AR 850_18. 

262. P REPARATION FOR TEI\IPORARY STORAGE. . 
s. Vehicles to be prepared for temporary storaa:e are those ready 

for immediate \K'rvice but not used for less than 30 days. If vehicles 
are to be indefinitely stored after shipment by tail, they will be pre­
pared for such storale at their destination. 

b. If the vehicles are to be temporarily stored or bivouacked, 
take the followina: precautions : 

( I ) LUBR1 C.r\T!ON. Lubricate the vehicle completely (par. 31) . 
• 

(2) COOLING SYSTEM. If freetin, temperature may normally be 
expected during the limited storalle or shipment period, test the 
coolant with a hydrometer and add the proper Quantity of a ntifreete 
compound to afford protection from freetin, at the lowest tempera­
ture anticipated durinl the stotale or shippina: period. Completely 
inspect .the cooling syJ;tem for leaks. 

(3) BATTERY. Check batteTY and terminals for corrosion, a nd if 
necessary, clean and thoroughly service battery (par. 186). 

(4) T IRES. Clean, inspect, and properly inHate all tires, includ­
ing spares. Replace with serviceable tires ali tires requiring repairini 
on retreadin&:. Do not store tired vehicles on Hoors, cinders, or other 
surfaces which are soaked with oil or &:fease. Wash off immediately 
any oil, grease, &:allOline, or kerosene which comes in contact with 
tires under any circumstances. 

(5) ROAD TEST. The preparation for limited ,torl,e will include 
a road test, after the battery, coolin, system, and lubrication ,ervice, 

( 
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to check on the general condition of the engine. Correct any defects 
noted in the vehicle operation before the vehicle is stored , or note on 
a tag attached to the steering levers, stating the repairs needed or 
describin& the condition prescnt. A written report of these it ems will 
then be made to the officer in charge. 

(6) FuEL IN TANKS. It is not necessary to remove fuel from the 
vehicle tanks for shipment within the United States, nor to label the 
tanks under Interstate Commerce Commission Regulations. Leave 
fuel in the tanks except when storina; in locations where F ire Ordi­
nance. 01" other local regulations require removal of all gasoline 
before storage. ' 

(7) EXTERIOR OF VEHICLE. Remove rust appearing on any part of 
the vehicle exterior with flint paper. R epaint painted surfaces when_ 
ever necessary to protect wood or metal. Coat exposed polished metal 
surfaces susceptible to rust, such as cables and chains, with medium 
grade preservative lubricating oil. Close fi rmly all doors. hatches, 
windows, and openings. Make sure paulins are in place a nd firmly 
~ured. Leave rubbebr mats, when provided, in an unrolled position 
on the floor, not rolled or curled up. Equipment, such as pioneer 
tools, track tools, and fire extinguishers, will remain in place on the 
veh icle. 

(8) INSPECTION. Make a systematic inspection just before ship­
ment or temporary storage, to insure all above steps have been cov­
ered and that the vehicle is ready fOl" operation on call. Make a list 
of all missing 01" damaged items and attach it to the steering leven. 
Refer to Before-operat ion Service (par. 26) . 

(9) BRAKE!!. Release brakes and chock the tracks. 

e. Inl pec:tion. in Lim..ited Sto rage. Vehicles in limited stOl"aa;e 
will be inspected ~kly for condition of battery and, in case of 
a nticipated freezing weather. cooling sysUm. If water is added to 
the battery when freezing weather is anticipated. recharge the bat­
tery with a portable charger or remove the battery for charging. Do 
not aU.,mpt t o charg., the battery by runnini the .,niin.,. If freezing 
temperature is expected, add the proper Quantity of antifreeze com­
pound to coolini system to afford protection from freetina;. 

263. W ADING AND BLOCKING FOR RAIL SHIPM ENT. 
a. Prepa ra tio n . In addition to the preparation described in para­

a;raph 262. when ordnance vehicles are prepared for domestic ship­
ment, the followini preparations and precautions will be taken. 

(1) E XTERIOR. Cover the body of the vehicle with the canvas 
cover supplied for such use durina; rail shipment. 

(2) BATTERY. Disconnect the battery to prevent its discharge by 
va ndalism or accident. T his may be accomplished by disconnecting 

433 Or~ 11n. .. 
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the positive lead, taping the end of the lead and tying it back away 
{rom the battery. 

(3) BRAKES. The brakes must be applied and the transmission 
placed in low gear after the vehicle has been placed in position with 
a brake wheel clearance of at least 6 inches (fig. 199, " A"). The 
vehicles will be located on the car in such a manner as to prevent 
the car from carrying an unbalanced load. 

, , , i , , , , , 

• 
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> 
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(4) All cars containing ordnance vehicles must be pJacardtd 
"00 NOT HUMP." . 

(5) Ordnance vehicles may be ' hipped on flat CRn, end-door box 
caf'S, side-door box cars, or drop-end gondola CRrs, whichever type 
car is the most convenient. 

b. Facilities (or Loading. Whenever possible, load and unl09d 
vehicles from open cars under their own power, u.sing pennanC'f\t 
end ramps and lpannina; platforms. Movement from one flat car to 
another along the length of the train is made possible by CTO$I-over 
plates Of spanning platforms. If no permanent end ramp is available. 
an improvised ramp csn be made from railroad ties. Vehicles may 
be loaded in gondola cars without .drop-ends by using a crane. I n 
case of shipment in side-door box can, use II dolly-type jack to 
warp the vehicles into position within the car. 

c. 5fl:uring Vehicles. In securi.ng or blocking a vehicle, three 
motioru- Iengthwise, sidewise, and bouncing- must be prnoented. 
F ollowing are two methods involvina: the minimum allowed require­
ments for blocking medium tanks or freight cars (fig. 199). 

(I) METHOD ONE. Place four "Blocks-B ." one to the front and 
one to the rear of each track. Nail the heel of each block to the car 
floor with five 40-penny nails. T oenail to the car floor, that portion 
of each block which is under the track. Locate three " Blocks-C." on 
each side of the vehicle, on the outside of both tracks. These blocks 
may be located on the inside of the tracks, if condition! warrant. 
Each block will be nailed to the car floor with th ree 40-penny nails. 

(2) METHOD Two. Place two "Blocks-F "-one to the front and 
one to the rear of the tracks (fig. 199) . These blocks are to be at 
least 99 inches lona:. Locate eight " Blocks-G" aa:ailllt "Blocks-F" to 
the front and to t he rear of each track. Nail the lower of these blocla 
to the car floor with three 40-penny nails. and also the top block t o 
the one below it with three 40-penny nails. Locate three "Blocks-C" 
On each side of the vehicle, on the outside of each track . These blocks 
may be placed on the inside of the tracks if conditions warrant. Nail 
each of the "Blockl-C" to the car floor with three 4O-penny nails. 

d . Shippln! nata, 

Lena:th of vehicle (over-all) . . . . . . . . .. . . . . . .. . . . . . . .. . .. 20.20 ft 
Width of vehicle (over-all ) . . .. . . . . . . . . . . . . . . . ......... 10.00 ft 

Heia;ht of vehicle (over-all) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8.20 ft 
Area of car floor occupied (per vehicle) _ - .. ........ .. 
Volume occupied (per vehicle) ......... . .... .. . 
Shippinl weilht (per vehicle) . .. ........ __ ..... ' . ... . . 

202 sq ft 

1.660 cu ft 

57,000 lb 
Bearing pressure (per sq it) _ ............. . ............. . 282 Ib ... Or",molln.!T . 
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RlfDlNCH 

STANDARD NOMENCLATURE USTS. 
Carria,e, motor, 3-inclt iun, MID . .. . .......... , 

Ammunition. 

Ammunition, blank, for pack, U&ht and medium 
6c:l d .nillery- ........ , .......... . ........ . . . 

Ammunition, fizcd and -emiftzed, .11 typea. for 
".ck, includinc lU~liber licht and medium 
field artillery, includin&: complete round datil , . . 

Ammunition instruction. material for lP'en.adel, 
pyrotechnics and aircraft bomb. .... , . . ...... . . 

Ammunition. revolver, a utomatic pinol, and IUb-
~chine tun . .... . . ... ...... ..... . . .. .... . 

Ammunition, rifle, carbine, and autolmltic IUD - . . . 
OTCnadel, hand and rifle, and furine componentl .. 
Pac1cinc mater'Ulll uaed by field snvicc for small . ...., arm. servtce ammunl"on , ... . .. . . , .. . .. , .. . , . 
Service fmel and primen for pack, Ii,ht and 

,medium field artillery .. .. , .. . ............... . 

Armament. 
Carbine, cal. .30, Ml and MIAI-Parts and equip-

ment ... ,_ .... . .. , .. ... _ .. . . ..... . ... ..... . 
Gun, 3-in., M7; and mount, (Un, 3-in., MS ..... . 
Gun, machine, at. .50, Brownina, M2, he..vy b.r­

reI. ftxed Uld lIexible ; and (round mounts-Parts 
and equipment .... .... . ....... . .. .... . . .... . 

Gun, Nbm.ehiDe, cal. .45, Thompeon, MI928AI, 
MI , and MIAI - P arts and equipment ........ . 

L.uncher, Ifmade, Ml and M2- P arts and equip-
ment . ............ .. . .... ..... ... ... .... ... . 

Major items of crouP A _ ........ . ............. . 
Major item. of croup B .. ..................... . 
Major item. of pack, licht and medium field artil-

lery ; and a~ment of th"e aliberi for airpt.ne 
and comblt -.daidCl _ .. _ . . _ . ... _ . .... _. __ .. ... 

Rifte, U.S., ctd. .30, Ml903, MI903AI, and 
MI903A3- Ptlm and equipment . ... . .. .... ... . 

Sightln, Equipment, 
Pirina: tab'" and trajectory I':harts . ............ . 
Periscopes, teleKopes for periscopes, and direct 

sighting telCicopes for use in tanka ....... _ ... . 
Quadrant, (Wlner's, MI (mil.) .. .. . ..... . ...... . 
Telesc:ope, panoramic, M12 series . ....... . .... . . ... 

( ., Or'lo, .Im , 
UNIVERSIH 01' IUlNOI\ 
ATURBANH HAM PAIGN 

SNL G-130 

SNL R · S 

SNL R-t 

SNL 8-6 

8NL T·2 
SNL T - I 
SNL 5-4 

SNL T-S 

SNL R·3 

SNL B-28 
SNL C-43 

SNL A·39 

SNL A-32 

SNL B·,J9 
SNL A·I 
SNL B-1 

SNL C·I 

SNL 8 -3 

SNL F·og 

SNL F -23S 
SNL F-l40 
SNL F ·214 
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UfllRlelS 

M.inlenanee. 
Cle.ninc, preaervina;. and lubricatina; materials ; 

recoil fluids, special Dit., and miscc:Uaneou. itana SNL K·l 
Seldennc. bruin" and weldinl materi.l, , ..... and 

rdattd items .... . ,., ..... , .. , ... _. , .. . ..... SNL K·2 
Tools, maintenance, {or r~ir of automatic: lUlU, 

automatic: I(Ull antiairttaft materiel, automatic 
and $C'm~utomatic cannon and mortars-Indio 
vidUil itema and parts .... . .. , . , . ... . , , . . . . .. SNL A-3S 

Tools, maintenance, for repIIir of pack, li&ht and 
medium field artillery; and annament of these 
calibers of airplane and combat vehic1n . . . . . . . . SNL c·la 

CUlTent Standard Nomenclature Lists arc •• tabu-
l.ted here. An up-to-date liat of SNL'. is main-
tained in the Index to Ordnance PubliClitions . .. OFSB 1·1 

EXPLANATORY PUBLICATIONS. 
General. 

Indc::a: to Ordnance Publication" , ..... , .. . .. . .. . 
List of Publicationlr for Training, Includit\l Train-

ing Films and Film Strips , , ................. . 
Military Motor Traruportation .... ... . . .. .. . .. . . 
Milit.ry Motor Vehieles. __ .................... . 
Motor Transport ............ . .. ... . .......... . 

Armament. 
3-inch Tank Gun Materiel M7 . ..... . ..... . .... . 
Ammunition, general .... _ .. _ . . _ .. . ......... .. . 
Ammunition, general .. ... ..... . .. . . . ... . .. . .. . 
Automatic pistol, cal. .45, M1911 and M191lAl. .. 
Auxiliary fire control instruments (field glastes, eye 

glasses. telescopes, and watches) .. . .......... _ 

Browning machine gun, cal. .50, HB, M2 (mounted 
in combat vehicles) . .. . . .. . . . . .. . ..... . ..... . 

Field artillery and fie ld mortar ammunition . .. _ 
GTenades .. . .. ... . .. . .. . .. _ .. ... _ .. _ .. _ ..... . . 
Instruction guide, sman anns dat. _ .. _ .......... . 
Ordnance le1"Viee in the field . ... _ .. _ .. ... _ ..... _ 
Qualifications in anN and ammunition training 

allowances ....... . ........ . . .... . ..... . .... . 
Small arms ammunition _ ...... . ......... . .. ... . 
Small arms ammunition . ... . ..... _ ..... _ .. _ . . _. 
Tara:ets, t.rget materials, aad rifle range conltruc-

tion ..... . ....... . . . . ........ . .. . .. . .. _ . ... . 
ThomJ*)fl lubmachine gun, cal. .45, M1928Al _ .. . 
U. _S. Carbine. cal. .30, MI. .... , . . ............. . 
U. S. R ifle, cal. .30, Ml903 .. .. ..... .... .... . .. . 

437 Or If« 
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OFSB I - I 

PM 21-6 
TM 10-505 
AR 850-15 
PM 25-10 

TM 9-323 
TM 9-1900 
OF'SB 3-1 
PM 23-35 

TM 9-575 

PM 23-65 
OP'SB 3 -3 
PM 23-30 
TM 9-2200 
PM 9-5 

AR 775-10 
TM 9-1990 
OF'SB 3-5 

TM 9-855 
PM 23-40 
PM 23-7 
FM 23-10 
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Chemical W.rbre. 
Chemical decontamination, materials and equip-

ment ....................... . ..... . .. .... .. . 
Derense acainst chemical attack .. .............. . 
DecO>.ltamination of armored lorce vehicles . .... . . 

Communic:atlon •. 
Radio fundamentals ........... .. ... ..... ... . . 
Radio opera tor, the .. ..... .. ..... . ... .. .. , ... . 
Radio set, SCR 610 . .. ..... ..... . . . ..... • . . .... 

Mainlenanee and In.pettioR. 
Automotive electricity .... , .. ... , . . . . ..... . . .. . 
Automotive lubrication .... _ .................. . 
Clcanin&. prcscrvinc. lubricatinl. and weldina rna-

tmals and similar items issued by the Ordnance 
Dept. . ......... . .. ..... .......... ........ . . 

Elabie.l fUmnmmtals .. .. ...... ... . ....... . . 
Fuels and c.fburffion . . .. . _ ... , , .... ' . , ...... . 
Motor vehicle inspections and prevmtive main· 

TM J · 220 
FM 21 ·40 
FM 17 · 59 

TM 11-455 
TM 11·454 
TM 11-615 

TM 10·580 
TM 10·540 

TM 9·850 
TM 1·455 
TM 10·550 

tenance .. .. . . ... . ... . , ... .. . . .. ..... . .. ,.. TM 9·2810 
Sheet met.l work, body, fender, and udiator re-

pairs ............ . , .. . . . , ...... .. ... . . . ..... TM 10-450 
Ba.ic maintenance manual . . . . . . . . . . . . . . . . . . . . . . TM 38·250 

Ordnance MahueDanee. 
P ower train, one·piece differential case. for medium 

tanks MJ, M4 and modifications and related gun 
motor CIIrriala ...... . ... , ........ .. ..... . 

Gmeral Motors twin dielllel 6·7 1 power plant for 
medium tanb M3A3. MJA5, and M4A2 ( I Sept. 
1942) .. , . .............. .... . .. ....... , . . .. . 

H ull and T utTet. hull a nd tutTet ela:tdcal system, 
and track suspension for J·inch gun motor CIIr· 
mga MIO and MIOAl. ..................... . 
Ca.mouftage. 

Camouflase .................. ,., ..... , .. ..... . 
Camouftase painting of vehicles and equipment .. . 

Storage and Shipment. 
Ordnance ,torase and shipment chart, sroup G-

Major items . ........... . ....... . ........ .. . 
R 'm": r h" I qt a"on 0 motor ve IC CI .... ....... . . . ... . 
Storage of motor vehicle equipment . ... .... . . . .. , 
Rules sovemina: the loadinS of ma:haniz:ed and 

motoriz:ed army equipment, also major caliber 
guns, for the United States Army and Navy, on 
opel) top equipmmt published by Opel.tions and 
Maintenance Oepartmmt of Association of 
American Railroads. . .. 

UNNERSfTV (f It.J.ltt 
ATUR8ANHHAMrA~ 
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T M 9· 11500 

TM 9· 11SOL 

FM 5·20 
FM 5· 21 

OSSC·G 
AR 850·10 
AR 850·18 
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Ai. bl«der v.lveII .. , ... ... . . . . ... 223 

Air deanen 
deaninl elemenu ... .......•... 192 
de.cnptK>n, .• " , .........•..... 188 
inn.nation .................... 191 
refillinK • ....,.-voiR .............. 191 
removal _ ..................... 189 
oervicinl .. .... .... ... . ..... ... 191 

Ai. hut,.,. 
delCnpt.on .. , . . . . . . . • . . . . . . . .. 195 
i ... tallation, ............. , .... , 1951 
maintenance . ... . ..... , . . . . . .. 197 
umoval. ..... . . . ......... . , . . HI' 
teat ~rore inatana tion . _ .. . ..... 19o9 

Air heJOu. and low oil prHIutC oU 
indicator lilhu, and pe.ncl1ichta .. lS6 

Air bt-ater r",,1 pump' ........•... 356 

Air beater i",ition coila .. , ........ 3li2 

Ai. hea t.". . witch" ...... , ........ 357 

A ir intake and fuel tupply I~tcma 

.'. box ............. .... ... _ .. I94 
air cleane",_ " .......... .... , .. 188 
.irhe.t .... ...... .............. 195 
blo~ . . ......•.............. . 
~mt1"1I:ency ItOP v.lve. ... ...... . 
filtet" ~nel a...,mbly .......•... 

. fuel line • ...... ................ 
fuel .... nifold • ................. 
ruel pump ...... ...... ' ..•. .... 
fuel tank ..,Iector valv~ .....•... 
fuel t anln ..... .. •. .......... .. 
primuy fu~1 filt .......... . . ..... . 
..,COlldary fuel filt .... .. " ... . 

AlIor.tion of .... intenance by 
echelon. 

ammunition bo~e. Ind racD ... . 
c1utche. ...... . .............. . 
coolinl crouP···· ............. . 
~lectrn:.1 aroup . .............. . 
eneine (GMC Twin Dic..,l 

Model M(6) ............ . ... . 
UhalUt crouP ............ . ... . 
fi . . .. rc utlnru, . .. cr .y.tem ........ . 
fuel crouP .............•... .... 
hu 11 . . . . . . . . • . . . . • . . . . • . . . . • . . 
in.trumentl and pand • ......... 
pow .... trl in . ................. . 
propell .... llhaft . . . ....... ...... . 
tr.ck IUlpcnaion I'oup .. . ..... . 

.,,. 
'" '" '" '" '"' '" '" '" '" 
80 

" " " 
" .. .. .. .. 
" " " " 

h.oN • • 

tranafcr IC ... croup... . . . .. .. . .. 86 
turll't auemb\y................ 86 
vehicle o...,mbly............... 87 

Ammet er and voltmeter ....•..... 357 

Ammunition 
authori%Cd .mmunition 

c ... binc, cal .. 30, MI ....... .. 42& 
lr<=nadC • ..•............... . • 426 
run. machine. al .. SO ........ 425 
run •• ubmuhinc. cal .• 45 . .... 425 
run, 3·inch M1 .............. 424 
rille, U. S., cal. .30 , M I .... .. . 426 

ficld report o f .ccidentl ......... 431 
,encral. ...................... 424 
ttowa' e .........•....•....•.• . 428 

Armament 
chuactcriotica . . . . . . . . . . . . . . . .. 37& 
dati ......................... 317 
ICClpe ................... ...... 374 

Armamen t dat a 
ammuni tion .............. ..... 377 
electricaL ..................... 378 
lun ... . ...................... 377 
mount .... . .................. 378 
operation of cun .............. . 
lichtina equipment ............ . 

Auxiliary equipment. rontroll and 
operation 

c .... e ;n handlin, firc extinruilher 
cylinder • . . .......•........... 

opet"a t ion of fixed. fire ertin,uilher 
ayotcm ............ ... ...... . 

operation of porta ble fire 
ntinruiaher ..... . •... . ....... 

perilCOpel .... ........ . ....... . 

'" 
'" 

.. 

., .. 
Auxiliary wat .... tanln ......... ... 211 

• Battery 
deocription ................... . 
;"nillation ....• ............ . .. 343 
m a intenanec. . . . . . . . . . . . . . . . .. 340 
removll ... . .................. 343 
Iwitche. 

dctCnptlOn ................•. 343 
i""tlllation . . . . . . . . . . . . . . . . .. 343 
removil ........ .. " ........ 343 

Bllckout drivi"Clicht .witch ....•. 357 

Botr;i .. and bo&ie whffl • ....... . . . 300 
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c ,. .. ,... 
Cirevil breaken .....•..•. . ....•. 357 
Clod • .....•...........•......•. 3S1 
Cl\1lch coot:rol ro:I adjult~nt .•.•. 231 
Cl\1tc:h~ 

adj ... tment of _cl .. tch pedal rl"ft 
travtl and equalizer • ...... •.•. 2215 

crutc:h eq .... Unr ..•.. .... •..•.• . 
crutdl 1oc1wuU. .••.•.••.•....•. 

cl .. tch pedal and linul~ ....•• · · 
clutc:h p""·1 fr", cnovd ..••.•.•. 
tHt for eq .... liIatiort 01 c:I .. tc:h 
en~,~n~t ..•.........•.•... 

Cl .. t ch lockout. 
control cablc adj ... tmenu. 

rod·end typo: ......• ••••.•• .• 

wi« type .. . ....•.•.•.. . . . .. , .. ."pbOr\ .• . . . . .. •.•••••••••. 

Cilltch ptdaI and linltap ••.••.. . . 
IIdj \MtflWlll 01 eq .... iUct ..•.... .. 
eq .... liKr ....• ...... . . . . ...•.•. 

,,, ,,. ,,. 
'" 
'" 
'" 
'" '" ,,. 
". ,,, 

fru trlvel. ............•....•. 2215 

air heatl!B .. .... ............•. 
an tifreezc . . . . . . . . . • . . . . • . . . . • . 
bIIttlOriea ...••••••.•.•.• .•.•.. . 
cold weather I«ell ,.. ' n ........ . 
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opentinc vebick in cold .-cltha". 
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WCltha" .... .... .....•....•.•• wvm, .. ................. .... . 

Com_ .. ...•..• .•.•........... 

" 50 
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throttle •....•.•. •.•.... . . . .... " throttle lock..... .... .. ..... ... 29 
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