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IT TAKES care 3
TO KEEP AN ENGINE RUNNING

u N
s most engine ‘failure was

During recent army maneuver
due to improper.care.

1 el
To keep your tank running, be absolutely
sure fo:

X : |dle the engine always at minimum. of
¢" N\ » ¢ 3 : ; ‘r's'
i 800 rpm excepf when shifting gear
at 25-hour intervals
st; never longer
eal conditions.

" Change engine oil
. when operating in du
than 100 hours under id

VClcan air cleaners daily.

er of [east once

Turn handle of air filt i
“_ daily. Drain at 25 hp’urs.

‘ VWarm engine o at least

moving tank: _

80° F. before

\

\ VStop-{nli if oil gets hotter than 190° F.

N
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GENERAL
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References - o —— s oo — e N e i 3

1. Purpose and scope __Thesédustructions are published for the
information and guidance of the personnel of the using arms charged
with-the operation, maintenaned, and repair of this matériel.e They
confain descriptions of thé major units and their functions innrela-
tion to the other components of the tank, as well as instenetions for
operation, inspection. miinor repair, and unit replacement,

2. Content and arrangement.—Chapter 1 confains informa-
tion chiefly..for »the guidance of operating persotinel. Chapter
9 contains infopmation intended chiefly for the guidance of personnel
of the using arms doing maintenance work.

3. ,Biefe;'ences.J—Ap].rendix I lists all Standard Nomenclature Lists,
Teclinieal Manuals, and other publications for the matériel deseribed
herein.

Secpron 1

DESCRIPTION AND TABULATED DATA

Paragraph
Diescription. = e et N e S S s Tty R & . N 4
Tabulated data = 2 BEEEE v. 6F i O

4. Description {(fgs. 3 to 5, incl.).—a. The medimn, tank is an
armored, full-tugekslaying vehicle, powered by a iie-¢ylinder, air-
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ficone 8. —Left rear view of tank.
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cooled radial aireraft type engine located in théwear of the hull. The
medinm tanks M3, MBATL, and M3A2 differ principally in the construc-
tion.of the hull. The M3 has a riveted hull; the M3A1 has a cast and
upper: hull ; the M3A2 tank hull is of welded construction.  All infor-
mation contained in this manual is.applicable to all three of these
maodels. A1l models may be ])QWEIed by either a gasoline or Diesel
engine. The operator steers/the vehicle by means of two levers
located in the front end of the hull. The vehicle has five forward
speeds and one reversé,/The tank is wired for radio instdllation
and for an interphonessystem within the tank.

W.

Fioure 4.—"Pepwiecw of tank,

‘Fhecirmor plate is considerably thicker than on previous mediurm
tanliss “The armor of ghe«front upper section, cupola, and turret
“iles is 2 inches thick; the armor on the sides of the hiil'and the
Front lower section is Ll/__» inches thick.

e The turret is 60 inches in diameter and can be potated by means
of a hydraulie/system, or by hand. The cupola normally rotates
with the turretibut can be rotated independently by hand.

. Therd\js an auxiliary electrical generating system in the tank,
consisting, of a generating set powered by a single- cy]illdu' gasoline
cngiges, “This unit charges batteries, heats the engine and hg]lhng
campiefments, and supplies current“fo operate turret traversing
nicchanism and radio.
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5. Tabulated data.—a. General.
= Weightwpithout armament, fuel, and crew L _____ pounds__ 55, 600
NEo o Weiglitfully equipped tons; approximately._ 30
> 3 Z D\ E Uf’(mlfﬂ pressure - NS 4 S 7100 < VO,
Y S\ P S Nk & Pverill WA e ¥ . O M feet_. 8114,
£ © AN =

S, ¥ r-\ < o Ground clearance- oo NENYoo Lo inches__ v

= > \ o~

3 T o L S @ = Tread (center to center of tr .ka} ____________________ Ao 83%

L - @« N )

- %m'ﬁ ‘%mg i . S Over -all height e S > do_——___ do____~ 1014
we 4&3325'535 =&l 2 Over-all length____ _ ° ) . do_.A 8/ 1814
22 g VETag % o ZD i : . cEs =
ETEAA e | 3w b, Engine—Wright, Whirlwind R-975-EC 2.

& fg‘ﬁ = % u E 229 o 3 Rited Hotas oW N2 oo s e g - 400
éﬁ"g% SRR @ ™ Nutiaber of eyl -cocovec v uganes Y o O ST 9
< { o - . . . s .
3{;"“1“ H\\ n Weight ofengine with accessories.___________ i_tpounds__ 1,370

N e . o g
\ \L BN Y ¥ 'd:'zJ e. Armament.
\ NN . g YN, ouw £ » 28
SayEes w RIS R % 3 1 75-mm gun.
iaiE: z 2 Z& g 1 cal. .30 machine gun in cupold..
L= %/ o ®) 20 = 1 37-mm gun and 1 eal. .30 machine gun mounted pal‘allel to
| > 5‘%@ - 3 ;i:g g each other in turret.
% N AL 8 3 FE 5 2 cal. .30 machine guns in front end.
—_ § o o ' $ 3 g 7 Y- &
5 AN g o 5 2 2cal. .45 Thompson~ submachine guns ecavried on brackets
: 4 5 within tank.
ol =]
w 2 e AN
= £ : 3 % d. Ammumition cayiied.
X T ] A | 50 rounds TH-mm ammunition.
cdigl~ V)™ o 178 rounds 87-mm ammunition.
g [ 9 & 5 0,200 rounds cal. .30 ammunition.

z @.‘ 1 Fu L300 rounds cal. .45 ammunifion in 50-round magazines.
© | ) Sl o = \ - “ .. . . .\
S /éd 5 g 3 o. Puotected wision—Protected" vision is provided for the driver

I A} s, . - . -

%E @) . andeothér members of the crew by indirect vision devices ‘ealled
g 8. o J @y [rroteetoscopes, installedsan the doors and front of the tank.
= G \/ ; £
oé@‘é 2 E s L’,é /. Seats, body supperts, and safety belts are provided for each of

QS 5 © : 7
32’ ﬁ,g Q 4 ~ J. 2 & (e seven member,g of crew.

82 = 3Lw E . oW 1 ¢. Portions of thie interior are padded with sponge‘rubber needed

T : ‘ = : 7™\ :
” & T 5 E §J§ g EE { (o protect the erew against bumps.
= = (= % N\ .
W, U HE Qg - 5 i) h. Comgnaunieation.
rz¥ooz © 9y 3 = x ICR 1i 1 i
ERuwZ=nE £3" 3 0o , SCR-245 sending and receiving:
2:T030® (32 of > (L R o s o o A miles__ Voice 15-25
220> 3| (23 : e do Code 30-45
0ES " LS o : a2 . YN T ;
oz ERUIEJ (%) “Toteatank____________ A SN = Telephone
= [ < )
s (5]
N r
6 E; g
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Secron: 11T
OPERATION INSTRUCTIONS AND CONTROLS

Paragraph

General information on e@nbrols. oo DN 6
Inspection before n:n[)(zlsaf.ian _____________________ oo PU |
Starting instructions o gasoline engine___. - - . . J—— 8
Starting instructions for Diesel engine- VRN = e 9
Engine ftestd 2 =T e R o B e 10
Operating yehlgé oo e AR R 11
StOPPINEAEREINE oo m e mm s R T e
P . O TSR 2 A = \
Cold wedather operation.. - ——— N, P S e e NG

6. General information on controls.—a. Spark contril.The
spark control is entirely automaticiand requires no atteution by the
operator of the vehicle.

b. Accelerator and hand fhrottle—A foot accelerator pedal is lo-
cated to the right of the transmission housing, £onvenient to the
driver’s right foot. Im ¢onjunction with the foot pedal, a hand-
operated throttle is provided, which is mounted on the floor to the
right of the operater and to the right of the gear shift lever.

c. Steeringlepers—(1) Two steering-levers are mounted on the
floor of the velicle, one on each cide of the driver’s seat. To steer
the vehicle, pull the steering lever on the side toward which it is
desived to turn.  Pulling back sither one of the levers slows down the
trackhon that side, while the. Speed of the other track is incressed.
lws the vehicle turns' Avith power on both tracks at all, times
(fig. 6).

(2) The leversiare provided with rubber grips. TPhedower ends
are monnted intsuch way as to permit relocating the Jever positions
to suit theeconvenience of the driver. Both levers arc equipped with
switches for firing the machine guns in the “front end of the tank.

d. B.r_'t.rj’.'.«es,——(l) Service brakes—Pulling back simultaneously on
both ‘stecring levers slows down or stops-thie vehicle, depending on
theveffort applied. _

(2) Parking brake—The parking Brake lever is located on the left
side of the driver, back of thessteering lever. [t is a transnission
type brake, and should neveDe used for any purpose other thea
purlking.

o. Clutch—The clutehi pedal is located to the left of the transmis-
sion housing, convenient to the driver’s left foot. To permit shift-
ing of gears, the chateh is disengaged by depressing the eliitch pedal.
When the pedal is depressed, the engine will run idle.

10
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i G(‘a?" shifting —Shifting of gears in the fransmission for |
ch:mgczfs i accomplished by the gear shift hand lever .lm-atpl SP“-?‘
trapsutission, to the right of the driver. Fhe positi;ms /r f j:} e
th.:f“t. lever .for the various speeds are Shdwn in fioure 7 J T.Ile e
Qu;ﬁl‘. lm'e.r is equipped with a lateh which p]'eve.ntz zl.cluicl-elﬂfa;e'lf?fatr
.ul';: into first _speed or reverse. The latch must be re-l(;as'od b( sj'l' '_
ing down the button on top of the lever before s}iiftinlg nfbfllnf?::i-:

speed or reverse.
H®
(&)

g

e ©

RA PD 2712
Fioure T.—Gear ‘shift positions.

7. Inspection befor ion.— ;
i by }evef adds oil if ne:es?s:ﬁ:;?mon' Sy deduan—(1) e

() Checks transmission oil level, adds oil if necessary

() Checks for presence and condition of fire extinf;Lliskllal's;

(1) @"hec.l{s for eil or fuel leaks on floor of fighting 3empa1't.ment

(5) Sees that.steering levers, clutch pedal? and gear shift .Ie."'e
aperate freely and over the full range. ) '

(G) Sees that battery switch is open and voltmeter reads zero

(7) ri«:_es that tuel shut-off valve is closed. '
ml{;? (loses battery switch and sees that voltmeter reads 24 or more

{4y Turns on lights and siven at order of tank commander.

W By tants commander.— (1) Cliecks final drive oil levels
(2) Checks gasoline level. \ -

11
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(3) Oils throw-out bearing.
(4) Walks around tank and inspects—
(@) For gasoline or oil leitks underneath tank. N
(b) That outside accessories, pioneer tools, tow cable, shackles and } o =
shackle pins, etc., are present. A 2
(¢) General contition of sprockets, bogie wheels, spring guides, g a
gudgeons, traclesipporting rollers, and idlers. SR B
(d) Traeks for wear, tightness and tension,and connections for - = 8
wear. ! e ‘&
(¢) Condition of wedges and wedge nuts. e F Q
(7). €ondition and tightness of grousefs. 1f used. = @R
(5) Turns engine over by hand about two complete revolutiens to ' §;
elear cylinders of hydrostatic lock. wiE e B
(6) Causes driver to operate alllights and the siren, el -
(7) Sees that ammunition, flags, field equipment, and rations, when : Al 0
carried, are properly loaded. - £l =
(8) Checks elevation.and traversing of vehicle weapons. f: e ) o
(9) Tests turret andweupola to see if it tnns freely, by hand, and L8 = SR 5 5
that locking and-traversing mechanism function. SR ,- %@ L
(10) Starts Homelite generator and tlienroperates turret by power, 4 e — % E
checking for €ase‘of operation. 4 ] [— - : §
(11) Has radio and antenna checkad for operation. } S T e e 5
. 4 = \ A A " i e B pee |
8. Starting instructions for gasoline engine.—After the pre- B89 o L
starting inspection has been (completed the engine is ready to start. \gjgf%—ﬁ a X e e | o
Thisis done as follows: o i “’%&; = M 2
w’ Give the engine séveral strokes of the priming pump located Wy @M o
on the instrument panel (fig. 8). Excessive priming” should be e Q’:’% o, e & gfﬁ
avoided, since it has a tendency to wash lubricant_oftsthe cylinder 4 e e
walls and thudoeatse excessive wear and damage, »Do not prime :\;‘ks %g W=
through exbaust ports or spark plug holes with, raw gasoline. Do IR S B =
not. prime@ hot motor. 2 g -
b. Mdve the hand throttle lever almostito the “closed” position. e
o« Qperate the starter. Turn the ignition switch to the “both” ".&QJ
position and press the booster coil switeh located on the instrument {é}

panel (fig. 8). R
d. As soon as the engine firés;.open the throttle slowly until the

tachometer rvegisters 800 rpmy If the throttle is opened rapidly
when the engine starts to firej the engine may stop.
e. After the engine has started— ®
(1) Check all insttuments to see that they are functioning and
showing the proper readings. '
(2) Check for loose parts.
12 ;+’ 13
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(8) Check for unusual noises inpower train and engine.

(4) Check magneto switch on:3 positions.

9. Starting instructions for Diesel engine.—A fter prestarting
inspection, the Diesel engine is started as follows:

a. Actuate the decOmpression lever to put the enging _on"decom-
pression.

b. Turn the engine one complete revolution by hand.

¢. Put the éngine back on compression,

d. Insertdhe proper cartridge in the cartridge starter and fire.

10. Engine test.—a. As soon as the engine has started, the oil
pressire gage should be watched. If the gage does not indieate oil

.

pressute within one-half minute, the efigine should be shut dowitand
arinvestigation made. In cold weather, when the oil has net been
preheated, keep the engine throftled to 800 rpm until<the oil tem-
perature gage reads 80°.

. Warm the engine up at_a speed of 800 rpm until the oil pres-
sure is between 50 and 80 pounds, which is nermal for this speed.
This warm-up should, be continued for at{least 5 minutes, after
which the speed mgy be increased to 1,000-rpui. Should oil pressure
fall off at an inereae in speed, the engimesshould be throttled back
for further warmi-up before speed is again increased. A thorough
warming up is’recommended.

. When the oil temperature gage reads 80°, open the hand throttle
gradually” until the tachometen r sads 2,000 rpm and then close,the
throttle gradually until the-engine speed drops to 800 rpnr. < Check
{or. smooth, easy accelérition of engine. Check the oil pressure
and the oil temperattie and note the loss of speed wherp the engine
is switched to ong“magneto at a time. The speed should not drop
more than 75 @pm below that attained when opérating on both
magnetos.

11. Operating vehicle.—a. General—TPhé driver should be thor-
oughly faniiliar with the function and opération of all the controls
and ‘instruments before attempting to drive the vehicle. Review
of paragraph 6 should be made in case of doubt.

b. Operation—With the driverian the driver’s seat, the engine
at idling speed, and all instruments ghowing normal readings, the
driver is then ready to driveAlie vehicle. y

(1) Release the parking brake (located on floor to the leftof
driver's seat).

(2) Disengage the clutch by pressing the cluteh pedal doyh to the
floor and holding it down.

14
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(3) Depressing the latch, move the gear shift lever into second
gear, ag shown in figure 7. '

(4)~After speeding up the engine, gradually release the clutch
pedal. Except when under five, attempting to move the vehicle i-n
ar_otit of close quarters without thelaid of personnel outside of the
vehicle serving as a guide is very-dangerous.

(5) The correct gear for rumming is that which enables the vehicle
fo proceed at the desired speed“without causing the engine to labor.
Do not ride the cluteh< Fhe driver’s left foot must be compléte-]y
removed from the cluteh “pedal while driving, to avoeid 11:|111ecéssa1-y
wear on the elutch, N \

(6) To place the, vehicle in reverse gear a compléte stop must
b fn:.ule and the throttle closed until the tachometer reads 400 rpm
(minimuny idliug speed). Shift briefly into third gear to stop the
propeller shaft. Then depressing the latch move the gear shift lever
o the reverse position (fig. 7). Backing the vehicle should never
,iz:l:f.:.l_mlptml unless an observer is stationed in front to guide the
\ (1) To steer, pull back the right-hand steering lever to make a
right turn or the left-hand lever for a left turn. This action keeps
one of ‘I:_lw tracks from turning as fast as the othér track and more
power is needed. As the driver anticipates making a turn he must
e ready to apply the foot throttle to a greater extent depending
o1 the sharpness of the purn, .

lH.} To stop thewehicle, release the thyattle and pull back on both
Ir-n-lrrn;r levers at the same time, depressing the clutch when the
vehicle has slowed down to approximately 2 to 5 miles per hour
l|t'|ll'r|t'“[]}_1’ upon which gear is being employed before stopping. Itj,'
o desirable to shift down as Jow as possible, preferably to s;cund
e, u‘ml use engine drag to'slew the vehicle to facilitate stopping

() -]'hu parking brake is located on the floor to the left of tlfe:

dviver’s seat.  This brake'should be used only for parkingaud never
while the vehicle is/imimotion. The opet‘aior should sl-i:\"iivs make
pire that this brake is released before putting the vehitle in motion
(10) The tachomieter, the oil tempefaturc gage, and the oil pres:
ure gage give the most satisfactory indications of the engine’s per-
[ormance. \Should the indications of any ofthése instruments ap-
pear (q be irregular, the engine should be stopped and the cause
mvedtiginfed.  The oil temperature should not exceed 190°.
. IR. Stopping engine.—a. Gasolinie engine—To stop the engine
JO the throttle until the engine is idling at 800 rpm and 1'11nht.h('.
ciigine atl this speed for 4 or 5 minutes. Then throw the fuel cut»nﬁ-'

15
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<witeh on the instrument panel to the “off” position. When the
engine has stopped. move_the ignition switch to the “off” position.
and shut off the main fuel.supply valves.

b. Diesel engine—To stop the Diesel engine idle at 800 rpm for
4 or 5 minutes. Put<he hand throttle in the extreme cloged position.

Caution—Do 1ot shut oft the fuel line valves. 1f fhese valves are
¢hut off, it is posgible for air to get into the injecting system, result-
ing in air locks,

13. Cautions.—a. After initial warming, the tank engine must be
operated at appreciable engine speeds (1.800-2.100 rpm), except for
brig¢f periods at 1,500 to 1,600 rpm. Continnous operation of this type
erfgine at idling speed will shorten thie ugeful life of the emgine ton-
sidderably by causing increased wear aud overheating.  On no occasion
except shifting gears, including m ilitary ceremonies, willlidling of the
engine at less than 800 rpm be permitted. While the damage to the
engine is not immediately apparent, the total life of the engine will
be greatly reduced.

b. The engine should.be idled at about 8Q0¢rpm until the engine oil
temperature gage indicates a temperature rise of about 10° F. before
operating the vehiele at full speed and tinder load, This is necessary
to prevent ddinage to the engine working parts. Avoid rapid move-
ment of thie accelerator, since this causes a spray of gasoline to be in-
jected inte the cylinders. This gasoline washes oil from the cylinder
walls and causes excessive weéar,

o \Do not attempt to stavt-the engine by “towing” or “coasting™ the
vehicle. To do so may canse serious damage to the engine and trans-
mission. To start theengine, use the electric starter ox Prand starter.

4. Care must b¢ taken not to place any object in a position where it
will block the flowsof air from the cylinders. Blockingoff any cylinder
will cause«overheating and preignition in the eylinder so affected.
Care must‘also be taken not to block engine 0il ¢goler.

14. Cold weather operation. —In orddr thiat the tank engine may
hewstarted and operated with a minimun of difficulty in very cold
wonther it will be necessary that the“fotlowing precautions be taken
prior to starting.

1. Before stopping the enging in cold weather, pull out the oil dilt-
tion valve operating button, which is located under the engine oil tank,
and hold the valve open thé appropriate number of seconds, depending
upon the anticipated temperature (see chart in par. 17). /The older
models have manually operated valves; later models haye x solenoid-
operated valve which is controlled by a button on the instroment panel.
In case the valveds manually operated, the engine.compartment must

16
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he opened and the valve checked to make sure itiis closed.  Following
i ‘.~<h1|t-dt-.!wu on diluted oil, the engine must be operated at least 20
miulites when next started to insure the eyaporation of the gasoline in
the oil. The oil dilution line must be ‘diseonnected at all times except
ngri1zg weather when dilution is abselutely necessary and then the oil
dilution system must not be used exeept when cold :‘-s.im't-in;: conditions
are anticipated. -

h. 1f closed buildings orshelfers of any kind are available, the tank
should be placed in theseshelters and some method of heatins [’)roﬁded.
Tuke due precautions agfiinst fire hazards from leaking ?ub] or oil.
l. f .-:l.ll‘lt shelters are not available, tanks which must be-kept available
for immediate nsesnay be kept warm considerably abeve prevailing
temperatures by covering with a tarpaulin. ' . )

e. A shorb time before starting the engine, /it should be heated by
means of the auxiliary generator set ac('.m-'din'g to the directions g‘i\'eh
in section NIT, ('halpt‘t‘l‘ 2 o W)

rf-.. Under extremely cold conditions it may be necessary, in.order to
m‘tml. malfunctions, to exercise special pl'vv;tutiohs in lubricating
m:u‘h‘mu guns and other armament.” TM 9-850 gives. mformation
covering the proper treatment of“such equipment -(llll'il}é‘ extremely
cold weather. ' ‘

Secrion 1V

LUBRICATION
I:"J“'r.:il__ i e e i p“rugr";‘ll
Moedthods. £ %~ - ____:__ _________________ o 1;
Ol dilution PN o AW ._..H__""" ____________ 1";'
Laubrication instructions for medinm tanks M3 and M3A1___ __.._:::_ 18

15. General.—Figure 12 shows the various points to be lubricated
(the periods of lubrication, and lubricants to be used. In addition
(ol the items on the chart,~other moving parts such as door and
‘-alllil'TIJ hinges, pistol port” covers, door latches, and gur mounting
prins must be lubricated at frequent intervals. Oilholes and lubrica-
tion fittings are painted red for easy identification.

16. Methods.—«. In the engine oil H:\'.‘-it-(’ll.l (fig, 9), oil is drawn
from the l;mt..tum of the oil tank by the engine oil puuip and forced
o the spgine oil circuit.  The excess oilinthe engine oil cireuit
15 retyrned directly to the oil tank by the ‘il pump. The oil, after
[nbpieating the engine parts, accumulates at the bottom of the erank-
iR dnd this oil is pumped by the eil scavenging pump through the
u_‘] filter to the oil cooler and then tothe oil tank. The oil tank and
ol cooler are loeated at the bullhead in the fighting compartment,

Ihison g 2 s b



TM 9-750 Ve
16 ORDNANCE MAWNANCE

5. The handle on the disk type ol filter (fig. 10) should be turned
one complete revolution (in either direction) each day. If examina-
tion of the oil shows any appreciable amount of dirt or d iscoleration,
the filter should be remeyeéd and exchanged for a new one.

OIL FILLER CAP
BAYONET GAGE

ENGINE Olls, PUMP
PRESSURE. SECTION

ENGINE OIL PUMP
SCAVENGE SECTION

/

OIL DILUTION VALVE

OIL DILUTION VALVE GONTROL

; RA PD 4232
F1GURE 9.—~Engine oil system.
¢. There is one breather connection, from the nose of the engine
to the left air intake pipe, to provide necessary venting.0f the engine.
d. The oil t-m‘ffk'.(fig. 11) is filled through the filler hole on the tank.
The cap for this hole is fitted with a bayonet gage which indicates
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the oil level.” To drain the system, remove.the cover plate located
helow the lull floor plate directly under the il tank. This permits
rewoyal of the drain plug.

17, 0Oil dilution valve.—a. This valve is used to permit easier
starting of the engine in cold wedther by mixing gasoline with the
¢higine oil. Before stopping thelengine in cold weather, pull out tlie

A\ RAPD 2?34&

Fisone 10.—Disk type oil filter,

(hig A9 The button opens the gasolinewyalve and allows gasoline
o dii with the oil. The period of time to hold the valve open will
dypwind on the temperature.  To determine the period of time to
Wl the valve open, estimate ghélowest temperature anticipated at
e next engine starting. Find this temperature in the table given

19
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Froure 11,—0il tank and cooler.
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below and“hold the oil dilution valve open. the length of time in-
dicatethopposite this temperature in the chart.

Temperalwre Dty Fon time
(° F) r(g'@(-ruu!xl

+30 8
+20 30
+10 60

0 40
- ™ 130
20 175
~30 250

During the time’the valve is held open, idle enginé at 1.000 rpm.
Shut the engine off immediately after the dilution walve is closed.
Time in secondsamay be estimated by counting ene'thousand one, one
(housand™twa, and so on. Each expression “onerthousand one”, etes
represents approximately 1 second.

b Ahportant points to remember are—

(Y Engine must be operated for ag least 30 minutes when gtarted
{atowing a shut-down on diluted oik.

(2) Engine must be shut dewtimmediately after dilution.

() Dilution time greater than 250 seconds must nel be used.

(1) Dilution button or vilve must not be used exeept during dilu-
fion period.

8. Lubrication . instructions for medium tanks M3 and
M3A1.—See figure 12.

Table of capacities andvwrcommendations

|  Lowest expected atmospheric temperature
Capacity | Above .

{quarts) 00> {4 ) | )
e +10° —10* | —3p° | Balow —80~
T L WY |
Chpsilinne | 2 A
i ..1” ﬁ ] [ For fopegration in these
g R ISAE 80 | BAE 50 | SAE 50 | BAE 50 tenigerature ranges, re-
U rniniidagion o) 205 i Aorftn OFSB 6-G-3
Frierentiadand sl drive$ 120 |} ‘ &\ S B
\ \
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L-\3 EO ~ Diff. and Final Drive

L

1 H ss.e 'L.hu‘l,] P'ﬂm s
[Hate 8 gl |l 1 Fill and bossl pls
(See Joti i) & I | )
D =" Final u-i: D;T:f Phug
imal Drive Drcin Plug =] : ik
i ¢ u'j:-d under m? & 1N {
Difventiol Drain Plug  ~F_ T [ serviced From F.?lhll‘lo
{Loswted wndar ball] 1=. T Compartm
R -—__lif—n
Transmission Drain Plug Hy & o
[Lacated wndes hall] | 3 EO ig:?’am"’“ 0
== ~_|[I I ARl esp wnd buesl gags)
= KEY ==t~ v €& Goar Shift Shatt
Lubricant Intorvls | H— “ | /5 B0 Parking Brake (ol hole]
i __h‘:l ol £3°?1% miw| g = 1 EO Univeru'l Joink (Hote 8]
Fo- n..n?."n':: ) || aitnomial H— i} {fting]
Rt | T 1 EO UniveralSlp Jont e
nkca L]
Gaar Caas
S - 1 EO Universal Joint [Nets &)
Al Ciganars Hi-—b {Fiting)
I Izl Engine Oil Tank {See Table]
. NI — W o L u':.!;"-ﬂ 1l cap, h!pnk P
Serviced From Engine ¢ . 1
Compartment A
{ T Serviced From Engine
Clitch Throwout Yoke Brgs. G Ya ~H | —H Compartment
[Aieahend ail seter baaring saes]  EO Y4 i N
Sl A H=—1_ D EO Clutch Sleeve |3 ail holes]
I | i
11 M o i
i o (Hate 7)
;..,_s.t':.?:m = % 1 =1 EO ;&k_ﬂéanolrs*
g ; 3 - g Sereice aneri
u:au—o--‘:::-;: 74 f E;:T_o... Lot
1 [Mete 1]
Lo i b _
i SAE 10 1 5 Fuel Filter
st et AL N i v g

L8P
®

FiouRs 19— Lubrication instructions for medium tanks M3 and M3A1.

{Ordnance Depart-

. ESERL A i
entustarting serial No. 1 located on name plate {uside fighting compartment ; SNL G-10 )
raenty g .
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NOTES

1. Air cleaners.
| KT (i

Drain, clean, and xéfill with engine oil 8AE 30 above 32° F,, SAR 10
daily when opefating™en dirt roads or neross country. Service fvery 250
miles when operating on p:n'uﬁ: i‘uaﬂs or during wet weather. Depending upendéperating
conditions, remove air cleaner and wash all parts every 100 to 500 miles, | Caution: Keep
all wir pipe connections tight,

L Hugine oil tank—~Check oil level daily.
vhplne s hot.

Drain at intervals shown below, only when
Clean stank and oil filling tube strainer every 1,000/miles. Refill ol tank
Lo STl mark on Bigonet gage, loeated under ill cap, Cautionf Bo hot remove strainer
whin Hiling tanky

. Gasoligh chgine—Drain and refill every 250 miles or 25 hotrs when used for eross-

vonnfry o diet road operation.  Drain and refill every 1,000 wiles or 100 hours for paved
o orowet weiither operation,
b Didkel gngine.—Drain and refill every 250 milesor 25 lLours of operition under all
aperigtngetinditions, §
W Wytterals,—lutervals indicated arve for novmal service.  For extreme conditions of
s bwefin, water, mud, snow, dust, ete., change engine oil and lubricate mofe Trequently,
b Pittings —Clean before upplying lubricant. “Eubricate until new grease extfudes from
AN Lenring, '

b Hewr enses—Check level daily ; HlTl“f"‘I.l"b‘-l‘i{':lllt if necessary. Chegkwith tank on level
robil. - Dreain, flush, and refill at thé #ad of first 250 miles ; thereafier as indicated at

puide,  Clean transmission and diferential filler stadner every 3,000 miles.
Cautivn: Do not remove strainer wieh flling,

padids on

W Umiversad joint and slip jéint.—Remove tunnel shield #octions over universal joints
pulslip Joint at ends of tuifiel\shield. To lubricate RIili.,__I&flﬁ“l, remove plug and insert
e Apply BO to universal joint until it overflows at/#eliel valve and to slip joint until
v eiudes from end of spline. Caution: After Iubricating remove fitting and replace plug.

f 0 itter—Turn, Diwdle on top of fiiter one fullfiirn daily. Drain every 250 miles,
Home MEM madels Havesautomatic type filter,

Fuct fitter—s Getzoline—Turn handle ow™tops/of filter one full turn daily, Drain
every 200 miles,

b dtesel —gopen vent eocks, drain thrangh dvain plug, and remove filter element.
cloment and ctisey replace element, and prime fuel system.

el (ke on M3AT models every 3,000miles.
1 Ojedw, points.— Lubrieate  doop and” shield hinges, peephole protectors, pt_:jmi_ port

G Mwor Latelies, control rod\ping/and lever bushings, erc.. with engine ofl BAE 30
e N0 nlles

Wash
Replace second stage American

[ Podnte to be lubrieated at me of engine removal for periodie inspection.— Clutch
LUt Benving wnd eluteh hul bearing.
L Poinfy o be fubricoted B ordnance maintenanee personnel at tisie o

¢ :!' general engine
dlechenl o Ciateh pitot e ring, eluteh hub bearing, generator, magnete (except oilers), and
frter (hee (IS 626304 .
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" Bogie Whash CG Va Suspension Systam ldler €6 Va

Lubel EMSION SYSTEM
[Bm“n" rm;&:‘;“usg;l:_miﬁ.ﬁhu

qur Shaft Bearings CG Va

Va HO m;di_; Oil Tank (Fill plug]

4 laxal and rafill i peceiiary]

Iciplg.(_:.lf-lﬂ atl
% Va_EO" Pump Motor Bearings
2 - Turret Traversing Gears and CG Vi
e n-n Rack S

TURRET HYDRAULIC DRIVE Torrat Support BeasiHls GO Ve
&

wbingie? faph] § TURRET TRAVERSING MECHANISM
Interval
60 —agine DS ABRO’ 1/a—250 milas Cali30 Machine Gun Swivel C& Va —————ouuer
s . 9 (Eeat vaitical and huri...n.l a::-.r
b (blae 227 1 wurfacas Eghtly)
Mo Mabies 13° F) R
I MO —Hydraulic 04 _Gun Mount and Sight Shaft CG Ya

Cupola Support Beatings €6 Ya

“CUPOLA

®

Fioure 12, Tubrication instructions for medinm tanks M3 and M3A1—Continoed.

NOTES

1. Intergals.—Intervals indicated are for normal geryice. For extreme eonditions of
speed, “heat, water, mud, snow, rough roads, dust, et tubricate more frequently.

9. Wiftings.—Clean before applying lubricant. Lubricate bogie wheels, ddler, and track
giipport rollers until lubricant overflows relief i:;i’lvu"-.’ Lubricate other fittings until new
Grease extrudes from the bearing. Cautions Lubricate suspension points after washing

shicle, X
?Lgt&pm-g,”,_r,, generator.—Two-cycle, p_ir.ep(ﬂetl engine, mounted on turret floor rear, is 10
bricated by engine oil mixed with the fuel, »Mix thoroughly # pint B0 with each gallou of
gasoline before pouring into tank, Caution: 1o not pour gasoline and oil separately into
tank., Keep fuel strainer clean,  Kvery 200 hours lubricate magneto cim follower by otling
felt with one or two drops EO. P\

4. Oilean points— Lubricgt® peephole protector slides, door hinges and latehes, shield
hinges, control pins and cleviges, ote., with EO sparingly every 250 miles,

6. Puints vequiving ng brication.—Torret fraversing mechanism ged
pension linkage and Slidés, and final drive sprocket bearings.

hogie wheel sus-

24

NN TM 9-750
MEDIUM TANKS M3, M3Al, AND Qidae 19-20

Secrion 'V

INSPECTIONS

PRI e ames sy s & p“"“gmﬂ;‘
_lnsiuu-ﬂum hefore operation IN " “__ __h_ _____ . 20
Phuspection during operation ¥ . N SRS e s .%T
ln=peetion at halto__ e N s S SR, .
Inspection after operation__ S . Tl = 8- 23
I'eriodie inspeetion ______ #N N e o s 29N 24

19. Purpose.—a. To iwSure mechanical efliciency, it ig neCessary
that tanks be systematically inspected at intervals in order that
defects may be prevented or discovered and corrected before they
result in seriouS damage.

h. Craclssthat develop in eastings or other nietal parts may often
be detectedt on the completion of a run by anexamination for dust
and ol eleposits around the cracks,

¢ Sug;_rvslimls toward changes in designprompted by chronic. fail-
AT {lmlﬁuu*tic_'m of a unit or groupof units; pertinent changes in
I@sPection or maintenance methods; and changes involving safety,
dllicieney, economy, and comfort ghould be forwarded to the office of
(he Chief of Ordnance, throughstechnical channelsy at fhe time they
develop. Such action is eheotiraged, in order that other organiza-
Crons may profit thereby,

20. Inspection before operation.—a..w driver—(1) Checks
atl tanle Tevel ; adds oil if necessary.

() Cheecks transmission oil level; adds oil if necessary.

(1) Checksg for presence and condition of fire oxlinguishers.

(1) Checks for oil or fuel leaks on floor of fi;;hting compartment.

(1)) Heeg that steering leveps, chitech pedal, and gear shift lever
operafidreely and over the fullrange. ”

(1) Sees that batterySwiteh is open and voltmeter reads zéro.

() Sees that fuel shut-off valve is closed.

: 5 Closes batteryswitch and sees that voltmeter reads 24 or more
Vil

(1) Turns onlights and siven at order of tank eemmander.

(10) Inspeststto see that hydraulic brake boogter pump is clear of
engne exhanst pipe.

(1) ABemoves inspection plate and examines “tee” connection of
binlwsbeoster system, located forward of engine, for leaks.

1" Axamines all hydraulic lings ef brake booster system for
Flitinge and loose anchor elips. .

(1) Checls level of sump tank’of brake booster system,

25
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b. By tank commander—( 1L\ Checks final drive oil levels.

(2) Checks gasoline leyel.

(3) Oils throw-out bearing.

(4) Walks around tanl’and inspects—

(a) For gasoline @r oil leaks underneath tank. (

(b) That outside vaceessories, pioneer tools, tow, @able, shackles
and shackle piaislete., ave present.

(¢) Gemeral ondition of sprockets, bogie wlieels, spring guides,
gudgeons, drack supporting rollers, and idlers. ,

(d)~Tracks for wear, tightness, and tension; end conmnections for
weat.

() Condition of wedges and wedge mts.

(f) Condition and tightness of.grousers, if used.

(5) Turns engine over by hagidsabout two complete ¥evolutions to
clear cylinders of hydrostatic lock.

(6) Causes driver to opérate all lights and the.swen.

(T) Sees that ammuition, flags, field equipnient and rations,
when carried, are propérly loaded.

(8) Checks elevation and traversing of veliicle weapons.

(9) Tests turret and cupola to see that it turns freely, by hand.
and that loeKing and traversing wiech:mism function.

(10) Starts” Homelite generator and then operates turret by
power, theeking for ease of operation.

(11), Has radio and antedna checked for operation.

21. Inspection during operation.—a. During operation the
deiver should be alert to detect abnormal functioning of the. éngine.
He should be traineth to detect unusual engine sounds pn noises. He
should glance frequently at the instrument panel gagesto see if the
engine is functiening properly. An unsteady oil_gagé pointer indi-
cates low oil préssure, provided that engine speed 1& fairly constant.
The steéying mechanism must be checked for €Jearance before engage-
ment, intensity of pull required for braking. ¢tc.

b Only under exceptional circumstantes <hould a tank be operated
afterindications of trouble have been ‘@bkerved. When in doubt, the
engine should be stopped and assisfimce obtained. TInspection during
operation applies to the entipe wehicle and should be emphasized
throughout the driving instpuction period.

22. Inspection at halt:—a. Ateach halt the operator shouldapake
a careful inspection of thé“tank to determine its general meehanical
condition. Minor défects detected during the march together with
defects discoverediat the halt should be corrected beforéwesuming the
march., Tf the.defects cannot be corrected during the halt, proper
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dispositign ofthe vehicle should be made so-that unnecessary delay
miy bestvgided and major failure prevented,

A suitable general routine is as follows:

¢ W)/ llow the engine to run a short.time at idling speed (800 rpm).
Listen for unusual noises. _

() Note any unusual gear tradn‘noises.

() Check for transmission and differential oil leaks inside fighting
compartment, v

(1) Note steering adjustment,

(5) If barrels on miachine guns have worked loose, they should be
add justed. N\

() Thronghtlie opening in the bulkhead examinethe ¢luteh throw-
ont bearings aidhoil their outer race.

(7) Wilk :wround the vehicle, looking carefullysfor fuel or oil leaks,

(8) Remove dirt from under the track support rollers and from hes
fwerelidgic wheel arms.

@ TEximine tracks for adjustment and for worn, loose, braken, or
fidseing parts. ' i

(10) Inspect hull and fittings for, missing, worn, or lgosé-parts.

(11) Feel steering brake heusiigs and gear case for €évidence of
|-\1'r||1':|fillj_',‘_

(12) Open doors to engine<compartment and inspect for loose parts,
foe connections, and !@aka . I

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

(14) Check thecwmpount of fuel in the fank.

(14) Wipe allawindshields and vision @evices. Do not use an oily
or ety rag,

3. Iuspection after operatiomn.—At the conclusion of each day®
aperabign, the tank commandery should cause an inspection to be
e Nmilar to that madesatihalts but more thorough and detailed,
o welicated by the Tafly Commander’s Report. The iispection
Apld be followed by\preventive maintenance, 1f defects ginnot be
corvected, they shenld be reported promptly to the ghief of section
o othier designated individual.  The following peints should be

-li\l'H'l[

I nesthe tracks and bogies.
h Check Mack tension.
Lusgdet idler and roller tives.
& Lwmine the drive sprockets for worn or broken teeth.
w O limine the rubber track shod uhnits for unserviceable units,
i Check fransmission oil levelsafter tank has stood overnight.
0. Cleek differential oil leyeNafter tank has stood uverni;ﬂ:t.

a7
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. Check and clean air cleaners during extremely dusty operations;

i. Inspect light, siren, and.windshield wipers. Check for loss: or
damage of exhaust mufflers and accessories.

j. Inspect the sighting‘and vision devices for breakage,

%. Inspect gung and mounts for defective performance.

7. Inspect guns,sighting equipment, and accessories to determine
whether coversate properly installed.

m. Inspeet, ammunition and sighting compattuients for cleanliness
and orderly arrangement.

n. Replenish oil, fuel, and ammunition;

o+ For ‘continuous operation in hot weather, battery water must be
replenished about twice a week.

‘p. Check operation of turret.

¢. Test auxiliary generating unit.

r. Check brake booster pressure gage, which yshould read above
1,450 psi.

5. Check oil level of bogster system sump tanke,

t. Check entire brakébooster system for visible leaks,

u. Remove empiy/shells, twigs, ete., frent moving parts at brake
booster control valve. '

. Check tightness of steering brake-bands and action of hydraulic

boosting by operating brake levers.
24, Periodic inspection.—~The following periodic inspections ave
prescribed :
w."Daily check.

By driver
Transmission oil level.
Grasoline shut-off valves.
Battery switch.

Fire extinguishers.

Engine toels.

Steering levers.

Cluteh pedal and free travel.

By tank commander
Amount of fuel.
Engine oil level:
Turn over engineby hand.
Pioneer. tools.
Tow cable,
Shackle-and shackle pins.
Guides and gudgeons.

Oontrol linkage. Bogies.
Gear shift lever. Springs.
Interlock retaining screw .imd Idlers.
plug. Track supporting rollers,
Primer. Sprockets.
Starter. Tracks.

Accelerator. End connectors.
Instrument readings at 1,000 rpm. Wedges and wedge nuts.
Ammeter. (3rousers.
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By driver By_ tanl: commuander
Equipment.
0 v Turret, ports, ete.
l'anperature gage (engine Lights,
Wi ). ; Sirer.

Voltmetex.
Onl pressiire gage.

fulles at 800 rpm. Shielding.
Mugnetos and plugs. Ammunition.
Clhiuteh release bearing oiled. Weapons.

Transmission oil peteock.
lingine noises.

Gun mounts.

Oil leaks.
IFuel leaks.
Air horn connectian
Engine noises.
Is tank clean?
Turn Cune filter one turn.
b. Skfaur check.—(1) Remove, clean, and test spark plugs.
() _Remove magneto breaker point Rousings and check points:
(% Remove carburetor strainer, bypass s_trzz.iner, and, 61l pump
W .
(1) Check carburetor mounting-bolts, air intake pipes for loose
hone elamps, leaks, or eracked carburetor elbow. .
(h) Check engine for anyloose parts, nuts, bolts, lines, connections,

Transmission nolses.

il

() Remove any dirt.accumulated under tWwo lower cylinder heads.
| (7) ('|n‘.l'|\’ carbtivetor throttle controls for missing cotter keys and
urtoperation,

(1) Check governor for operation-and rpm (2,100).

(1) Cheek o1l and gas line ¢onuections, shut-off valves, ete., for
[ le Ehroirehout. '

(109 Remove air cleaners. cowtpletely and clean.

: (1) Cheek elutch operation and clutch release bearings for proper
e,

(12) Repeat dailyscheck steps and make our driver’szeport.

00 100-hour chele~(1) Check all items on 50-hour and daily
il |' Thoroughly check lubrication of the vehiele'(follow lubrica-
P chiarl }

() Rentgye engine from tank. (Following“paragraph 59, break

conlutlions where specified—follow all{stéps in order.)

(41 Remove, disassemble, and clean Quno oil filter.

(N Romove and elean oil sump strainer.

Vi) sl o1l cooler and lines.
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(6) Drain oil tank and remave hopper from tank. Inspect for
sludge and dirt. Clean. ' | y

(7) Disassemble clutch,elean it, and check for cracked or worn
Hlates. . } -
: (8) Remove radig operator’s seaf, funnel lnspeci'.lnn‘p._‘l_at,e. angd tun-
nel cover (rear) Break slip joint and front companion flange bolts
and remove propéller shaft. .

(9) Cheeljoint in accelerator linkage. Cleanout tunnel. Check
lines and linkage in tunnel. oS

(10) ‘Clean fighting and engine compatments and trace cause 0

any excess oil. K o
(11) Remove rocker box covers af@d eheck all valve cleartances.

Seeriox VI

GENERAL CARE AND PRESERVATION

Paragraph

o

Records - - s S A L SRS 3.0 2 ANESENE— _:: ;2

Cleaning - T TEET A ), ST 29N e

Painting_ - e S~~~ R, W R R o

Preparing for paintidg. . ey .o e .

Painting metal &iefaces Ll e -

Paint as camGuflage . L Ao _.____:: 2

Removing »paint__ e WS, ———— 3
Painting-Jubricating deviees. e e mee -

25 Records.—«. l/se—An accurate record must be ke;_}t. of ‘ea]ch
motor vehicle issued by the.Otdnance Department. For thisipurpose
the Ordnance Motor Book (O. O. Form No. 7255), generally ‘(:f’xlled
“Log Book,” is isswed with each vehicle and must aceompany it at
all times. Thisbook furnishes a complete 1'ecm‘Fl of the velu'cle_. from
which valuablé anformation concerning operation “afid maintenance
costs, etc., are obtained, and organization l:{:l’tl];'lil“{l(l(—!l‘!-’-i must 1n51_st
that correct entries ave made. This hmﬁ ’\1.‘_111 "l;m:ntually be kept in

4 rer to prevent its being injured orsotled.

) t.g.an}ll'seG?;azet bfm-ing a recnr(r of assignment .must be dgtfllslroyed
prior to entering the combat zone. lAll other r.efel:ences whlcl m;;y
bé posted regarding the identity: ot the organization must also be
degg.ﬁdéleaning.—a. Grit, dirt, and mud are the sources of greatest
wear to a vehicle. If deposits of dirt al}d grit are allowe:d t.a_accur{m-
late, particles will soou find their way into bearing surfaggg eausing
unnécessarv wear, and if the condition 1s n_ot 1'emedte_§ will soon
cause serious diffiulty. When removing engine Paﬁs or any otk}er
units, in making repairs and replacements, or if in the course of in-
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pection werking joints or bearing surfaces aréto be exposed, all dirt
and guif that might find its way to the exposéd surfaces must first
be civefully removed.  The tools must be elean, and care must always
L taken to eliminate the possibility of briishing dirt or grit into the
opening with the sleeve or other part.of the clothing. To cut oil-
Siked dirt and grit, hardened grit, or road oil use dry-cleaning
solvent applied with rags (not”waste) or a brush. The vehicle is So
designed that the possibility of interfering with its proper operation
hy careless application<of-eléaning water is very small. However,
care should be taken to keep water from the power unit, s it might
interfere with properignition and carburetion.

b. Ol holes whieh have become clogged should be 6pened with a
piece of wire. ~WWood should never be used for this purpose, as splin-
ters are lilk€ly to break off and permanently clog the passages. Par-
Genlar carésshould be taken to clean and decontaminate vehicles that
live buti caught in a gas attack.  See section'VII for details of this
operdfien.

2. Painting.—a. Ordnance matériel'is painted before issne'to the
uGie arms and one maintenance.coat per year will ordintrily be
winple for protection. With but few exceptions this matériel will be
puinted with enamel, syntheti€y olive-drab, lusterlessl’ The enamel
iy be applied over old coatsiof long oil enamel aid oil paint previ-
otsly issued by the Ordnance Department if the old coat is in satis-
Fnctory condition for repainting.

o Paints and enantels are usually issued-ready for use and are
applied by brusk“er“spray. They may he brushed on satisfactorily
when nsed uuthitined in the origingl package consistency or when
(limned no more than 5 percent by.volume with thinner. The enamel
will spmarysitisfactorily when. thinned with 15 percent by volunie
ol thugner. © (Linseed oil must not be used as a thinner, since it will
nnfg e Tuster not desivediinthis enamel.)  If sprayed, it driesshard
pyoneh for repainting within 14 hour and dries hard in 16 Homw's.

¢ Cerlain exceptions to the regulations concerning painting exist.
Ire control instriments, sighting equipment, and otlief items which
require aerystaltive finish will not be painted with 6live-drab enamel.

. Completginformation on painting is contaified in TM 9-850.

28, Preparing for painting.—a. If the baSe ¢oat on the matériel
o paey condition, it is more desirable to-stwip the old paint from
the pifate than to use sanding and teuch-up methods. After
(g, it will then be necessary tosapply a primer coat.

fp Primer, ground, synthetie, should be used on wood as a base

cvalTor synthetic enamel. It may be applied either by brushing or
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spraying. It will brush satisfiietorily as received or after the addi-
tion of not more than 5 pefcent by volume of thinner. It will be
dry enough to touch in 30 minutes, and hard in 5 to 7 hours. “Tor
spraying, it may be thinwed with not more than 15 percent by volume
of thinner. Lacquers must not be applied to the primer; ground,
synthetic, withinJess than 48 hours.

¢. Primer, synthetic, rust inhibiting, for bare metaly should be used
on metal as a base coat. Its use and application are similar to those
outlined i & above.

d. The success of a job of painting depends partly on the selection
of«a‘suitable paint, but also largely upen the care used in preparing
the.surface prior to painting. All partsto be painted should be free
from rust, dirt, grease, kerosene, oil, and alkali, and must bedry.

29. Painting metal surfaces.—If metal parts are inneed of clean-
ing, they should be washed in a Jiquid solution consistinig of 14 pound
of soda ash in 8 quarts of warm water, or an equivalent solution, then
rinsed in clear water and wiped thoroughlydry. Wood parts in
need of cleaning should be treated in the saifie manner, but the alka-
line solution mustbiot be left on for more-thati a few minutes and the
surfaces should ‘be” wiped dry as soon as they are washed clean.
When artillery or automotive equipment is in fair condition and only
marred in spets, the bad places should be touched with enamel, syn-
thetic, olive-drab, Iusterless, and permitted to dry. The whole sur-
face ‘will then be sandpaperéd Wwith paper, flint, No. 1, and afinish
coat of enamel, synthetie, olive-drab, Iusterless, applied and@alowed
to.dry thoroughly before the matériel is used. If the equipment is in
bad condition, all parts should be thoroughly sanded with paper,
flint, No. 2, or egtivalent, given a coat of primer, ground, synthetic,
and permitted o dry for at least 16 hours. They wall then be sand-
papered with ‘paper, flint, No. 00, wiped free frem dust and dirt, and
a final Goatsof enamel, synthetic, olive-drab; Justerless, applied and
allowed to'dry thoroughly before the matériel 1s used.

30. Paint as camouflage.—Camouflage is now a major considera-
{ionin painting ordnance vehicles, it rust prevention secondary.
The camouflage plan at present. employed utilizes three factors:
color, gloss, and stenciling. Vehieles are painted with enamel, sya+
thetic, olive-drab, lusterless,awliich was chosen to blend in reasonably
well with the average landscape.

31. Removing paint.—After repeated paintings, the paint may
become so thick as £0yérack and scale off in places, presenting an
unsightly appeatance. If such is the case, remove the old paint by
use of a lime and‘ye solution (see TM 9-850 for deétails) or remover,
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puint and varpish. It is important that everyttrace of lye or other
piaint remover be completely rinsed off and ‘that the eqhipnwnt- be
perfectly dry before repainting is attemipted. It is preferable that
(& ns¢ of lye solutions be limited to irerror steel parts. If used on
daod. the Iye solution must not be allowed to remain on the surface
rr-u"nml‘(‘ than a minute before béing thoroughly rinsed off and the
urkace wiped dry with rags. (Crevices or cracks in wood should«bé
filled with putty and the weod sandpapered before refinishing. The
urlaces thus prepared should be painted according to direetions in
parngraph 29, -
| :l’.:j. Pn{in.tiz}}g hllb;‘if:ating devices.—Oil cups, grease fittings, oil-
ioles, and similardobricating devices, as well as a cireles i
fourths of an_inch in t]iame{zer :xtl.t:::l":b[::’illlt ‘::fulttll)::]e ‘l_b“UL 'l'hlee-

_ - cation, will be
printed with enamel, red, water resisting, in orter that they. may be
rendily located. |

Secrion VI

MATERIEL AFFEGTED BY GAS

Mflective measures. S o §4e Pﬂmgrag;
twicontnmination of matériel . N ___ Y C A 3-1

4. Protective measures.—a. For matériel in'constant danger of
g pttacks, whether from chemical clouds or ehernical shells, care
sl he .Iil]{i'_‘.ll to keep all unpainted metal parts of mntérie]’ with
(he exception of amniuiition, lightly coated with oil and pl‘(:tecte{'l
with covers while-tiet in use. Care must'be taken that the oil does
nob come in contact with the optical.parts of the instruments, with
lonther or eanvas fittings, or with<{ammunition. The latter should
b lept dn sealed eontainers,

o Opdinaty fabrics offer praetieally no protection against mustard
pen gl .vai.uile. Rubber, and oilcloth are penett-at:d if sufficient
(e griven, The greater the length of time allowed for pmlétl-a—l
bt the greater the danger of wearing these articles, Eor e:gam]:le
Jublier boots which have been worn in an area contdiinated witl;
sbird gas maysoffer a grave danger to men who wesr them several
diyeufter the bombardment.  Impermeable clothing, will resist bene—
ition foover’ an hour, but should not be wérn longer than that

41, Decontamination of matériel.—a, Clmﬂ.én.q.f—(l) All un:
prontegl Muetal parts of matériel that have been exp;used to any gas
Cvcuphanustard and lewisite must be cleaned as soon as possible wbit];
-||";\’ cleaning solvent or denatured aleohol and wiped dry. .'[*‘ul](.m'infr
W cleaning all parts should be coated with engine oil or sperm uii
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(2) In the event ammunitigiihas been exposed to gas, it must-be
thoroughly cleaned before dt'can be fired. To clean ammunpition,
a4 noncorrosive decontamimating agent or, if this is not availible,
strong soap and cool water should be used, After cleaning, wipe
all ammunition dry\with clean rags. Do not use diy ‘powdered
decontaminatingagent (chloride of lime) on or neaw ammunition
supplies, as flamning occurs through the use of the ehloride of lime
on liquid-austard gas.

b. Decphitgmination.—The following measures should be taken for
the refuoval of liquid chemicals (mustard, lewisite, ete.). ‘from
matériels For all of these operations, ggomplete suit of impernieable
elothing and a service gas mask must be worn. Immediately-after
the removal of the suit, a thorough bath with soap and water
(preferably hot) must be takeém, ~If any skin amaa:)--ji&ve come in
contact with mustard, if g?é’f‘i‘- a very small drop ‘of mustard gets
into an eye, or if the vaper of mustard has been inhaled, it is
imperative that compléte first-aid measures bel given within 20 or
30 minutes after expgsure. IFirst-aid ingtriictions are given n
TM 9-850 and in FM 21-40. Garments expeséd to mustard gas can be
decontaminated. . ¥ impermeable clothing has been exposed to vapor
only, it may be decontaminated by hiwging in the open air, prefer-
ably in the sunlight, for several ‘days. It may also be cleaned by
steaming For 2 hours. If theésimpermeable clothing has been eon-
tamingted with liquid mustind” gas, steaming for 6 to 8 hours will
be wequired. Various Kuids“of steaming devices can be imprevised
from materials availablein the field. '

(1) Commence by freeing matériel of dirt through the use of
sticks, rags, eteg\which must be buried immedigtely after this
operation. ’ _

(2) If the surface of the matériel is coated with grease or heavy
oil, thid\grease or oil should be removed hefore decontamination is
undertuketi. Dry-cleaning solvent or othér wvailable solvents for oil
shodldbe used with rags attached to ends of sticks. Following this,
decoritaminate the matériel with bleaching solution made by mixing
one part decontaminating agent (ehloride of lime) with one part
water. This solution should be ‘swabbed over all surfaces. Wash
off with water, dry, and oil aHl 'surfaces. '

(3) All unpainted metal parts and instruments exposed te mustard
or lewisite gas must be décontaminated with a noncorrogive: decon-
taminating agent, fixed one part solid to fifteen parts solvent
(acetylene tetraghloride). If this is not available, dse. warm water
and soap. Blegeliing solution must not be used,’ because of its
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corrosive aetion. Instrument lenses may be.cleaned with lens tissue
paperfoulys using a very small amount of efhyl aleohol. Coat all
gkl sirfaces lightly with engine oil or'sperm oil.

A [) In the event that a decontaminating agent (chloride of lime)
peaiiol available, matériel may be“temporarily cleaned with large
volimes of hot water. However, ‘mustard lying in joints or in
lenther or canvas web is notiremoved by this procedure and thus
will remain a constant source of danger until the matériel.can be
properly decontaminatedd” All mustard washed from matériel i this
manner lies unchanged on the ground, necessitating t;hég the con-
wminated area Jbd. plainly marked with warning”signs before
ahandonment. N

(h) The clefming or decontaminating of matéifiel* which has been
contumindtedy with lewisite will wash arseni¢ ¢ompounds into the

oil. poisoning water supplies in the locdlity for either men o

nnin s . N\

¢y Mceather or canvas web that has been contaminated{sheuld
Jy wriihbed thoronghly with bleaching solution. In the évent this
kM!lI!:fl‘IIII- is insufficient it may be necessary to burn ﬂr bui’y such
i leral,

o In the ease of vehicles. that have been subj.écﬁga' to gasg attack
with the engine running, the air cleaners should be set*vi?ed by re-
woving the oil, flushing\with a dry-cleaningtsplvent, and refilling
with the proper gradeset oil. Instrument/panels should be cleunea
i the sone manneéx gs outlined for insttuments. Seat cushions that
e contaminatéd should be discardeds "\“rvashing the compartments
thoronghly with bleaching solutions is the most that can be done
i the field,  Operators should~hés constantly on the alert. whef
cunigseier conditions of high temperatures, for slow vaporization
ol histstard or the lewisite, ™ Exterior surfaces of vehicleg ’S’hm‘il;l
b Wgdontmminated withtbleaching solution.  Repainting nmy De nec-
wanry ulter this npf’.l‘ftﬁoﬁ.

 Detniled  infowiation on decontamination will<be found in
AL 10 and TM 9-850. I

Secrion VIIT

ARMAMENT
i aond i e e e e e T e e e ) Pﬂragra;’l}
'Inl[}lh'lﬁu- Ry 8
S sl pient . =
" o T —— S _ %

6. Gun mounts.—The 75-mm and 37-mm combination gun
ot althongh given indiyadual model numbers, are considered
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component parts of the tan_l&or more detailed inst.rm-.fion@
operation, care, and pyege@tinn of the guns and their 1ts,

refer to the various Is for the guns (see appendix The
ammunition stowage,«% gives the location of ammunition. Also
see figure 13. Q
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AMMUNITION STOWAGE {_‘.HA@

N Number o

{ rounds

1
.

20 50-round magazi
L]

=

4 H0-round magazin

‘ 1,300 rounds,

H0-round magazines

\W
\{ { :} Location
Botee
N\

B@@or erew compartment, right side,

ctly behind 75-mm gun.

ied in ecartons (portable). ”

\}“‘3}
>

13Y.
d radio oper-

..... N

O
)

Box rear left corner (17, fig. 1

Box rear right corner (24, fig

Box on floor, directly b
ator (19, fig. 13).

3 rows mounted on ”&ks on furref wall
(14, fig. 13). | I(Q

Mounted on ra@r wall, fighting com-

g 13). *

partment \
Above Hg generator on rack EN-
left %‘n ing compartment (16, { ¢

@;ﬂ‘ right corner rack, t.n%mm box.
In/guns.
;\30:(, left of radio l@‘%

<
QO

nes__

es_

9

— . g
' Q il a0 2 225-roun @ ______ In tray of @gun feed box alongside
Drider's seat. 18, Ten 100-round belts eal. .30 ny@’i ion, gun (21, fig. 713).
(]iﬂ operator's seat. 19, 20 rounds 37-mm nmmuni% Y 2 225-r belts '______ Turret, T, €
Ts-mm gunner's seat. 20, l-‘ll;lrltlz-l:;n :fﬁ:ll-r‘:;:;“li"l::::'::l]cﬂm ning 225 I 225-tound belt 1. _____ In co tion mount
¥ 3T nner's seaf. ounds cal. A : .
f\\s, 39.1num o ot A 21, Two 250-raund belt) containing 225 10 IQ\mnd belts______ B nd radio operator seat. with 37- Q) »
6. Tank command 'sesent. rounds eal. (30 gmtgition. N supply (18, fig. 13), 7
\&" 8, Cal. .80 mﬁdlin%- 22. Twenty-five 1( *%t‘ belts eal. .30 \ 225-round bells ______ ide propeller shaft housing. 9
9. Cal. .30 machifig.gun. AmmUHItion 100-round belts__ X ove - . nex \;}
”\ 10, 37-mm gun. \m 23, 41 rounds\id-mm ammunition ; six 100- f’\> ’ \~ 0 micrr propeller shaft next to 75
\ 11. 78-mn \/ round eal. .30 ammunition. \ \/ supply.
12. 2 cal.%ch‘lne guns. 24, 42 ro S7-mm ammunition, I 100-round belts | Above propeller shaft housing.?
13. Protectosgopes, 25, Submfrehine gun, ) I 220-round belts™”_ | In trays under radio operat n\sea.t (20,
14. 5 nds 27-mm ammunition earried in 26. 8 ine gun, Carried in tank but fig. 13). 4
turret. t shown on drawing are § rounds {:b 1 9295 “I \ : Ab \
“13 rotinds 37-mm ammunition. Somm ammunition carried in cartons ' ~‘*'_"'£‘%—‘L ceem oo ave propeller shaft. (f ).
rounds 37-mm ammunition. and ftwenty-four 50-round elips cal G 225-potmtebelts 1o On tool box.

v 42 rounds 37-mm ammunition. {<\ AL ammunition,

anl\@v&rmament

O TS

a. 75-mm gun and movnt,~~(1) This gun mount is loca d}n{the
right front of the crefv compartment and mounts the 75 . tank
gun M2. The gun mount are designed so as h'@) ide pro-
tection to the t personnel under all conditions n£ raverse and

Q™ )
<
5

elevation. {2} ) C;s\" (\
.9 36 \2\\”’ O
¢ {“\\

7,200 rounds

j 22 \ helts 1
3L "&ul helts,
N

( O-round bells,

2,000 rounds

9,200 rounds

Q

~S

O

AN

e {”\\

Wbl hve e enpaeity of 250 rounds but u@n{i\&f’;ﬁﬂl 225 rounds each.

SN
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— AMMUNITON BQ&@% | POSITIONING PIN/5%
E . 5 LS R ] ‘ i e miid : e e &ﬁ‘%{w

VER- SPRING LATCH -

' ELEVATINGS
A\ |
%
!4
¢
| *;- Sy ?"
L — SOLENG4D’ , RA PONZT718

Ieure 16—Cal, .30 bow guns,
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() Thesgunmer sits in a seat on the left _side of the gun mount.
I position m relation to the gun does N0t change when the gun
pdevated or traversed.

(1) The 75-mm gun is traversed 15% m each direction by the lower
i dwheel immediately in front of.and facing the gunner. Clock-
Wit turning of the handwheel traverses the gun toward the right;
connterelockwise, toward the Jeft.

(1) The gun may be eleyated 20° or depressed 9° by turning the
dpper handwheel diveetly yin front of the gunner. Thé, wheel is
tirned elockwise for elevating and counterclockwise for{depressing.

KNURLED KNOB RING. TRET — PROTEC SORE

o

LEVER SPRING AND LATCH RA POYET

IM1GuiE Ma—=I'igto]l port with protectoscope.

(4) The gunner sightsthrough the periscope, into whig¢h Is built a
[ locopie sight, . Aadditional periscope and sight awe Carried in
(e tunke, The ‘entire sighting device may be remevedy if damaged,
Ly palling ow€ on the pin in the rear of the housing and pulling
o on afissne attached to the bottom of the periscope. The tele-

ape nshen be removed by taking off the bracket which holds
Ao s vision piece. A new sighting deyice may be pushed into
(g Chwicing if the eateh pin is palled” outward to permit its
g N

(61 L the rear of the central platform in the main fighting com-
pottinent on space for the To%mm gun loader. Close by him is
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hung one of the caliber .45 submachine guns MI1928A1 for use
through the pistol ports of the tank. Refer to figure 13 for{ammu-
nition stowage.

(7) The 75-mm guw fan be fired manually or electrically. The
gun is fired electrically by depressing the button loeated in front

PAD

SPONGE RUBBER

\

PRESS LATCH

TO REPLACE.—]
FRISM
INTERIOR EXTERIOR
OF
TANK

PISTOL PORT
DOOR

) RA PD 4229
Ficuni 18 —Protectéseope,

of gunner, above handwheel. (Seé fig. 14.) The gun is fired man-
ually by depressing a button loecated in the traversing mechanism,

b. Turret guns and mounts (fig. 15) —The guns located insthe
turret consist of a 37-mm_gun M5 or M6 and a caliber .30 machine
gun M1919A4, which are mounted together and move as one unit.
The guns are traversed by turning the whole turret assembly, using
the hydraulic system, or by hand.

Nore—The guu.t.‘g_ih_t}.‘; for the 37-mm guns M5 and M6 are not to be interchanged.
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IFor operation of turret traverse see section XIV. chapter 2. I'he
cleva (ing, Handwheel is located on the left side of the 37-mum gun
ey in front of the gunner. Twaniig the handwheel connter
chylsdvise  depresses the guns a amaximum of 7° and turning
Hoclowise elevates them to a maximum of 60°. The guns are fived

LIFT BACK TO
THIS POINT TO
REMOVE PRISM

INTERIOR
OF
TANK

EXTERIOR

RA PD 4230

Fieure 19.—Removal of prism from protectoscope.

clectrienlly by © Squeezing the safety grip and. depressing the
on thé hydraulic traversing control handle (fig. 15). The
Lo owilchegperates the caliber .30 machine.gun’ and the bottom

el opscades the 37-mm gun. The gunmer sits on the left side
ol theapount and the loader on the right. ~Care must be exercised
lo ™ML the Toader’s hand is not camglit’in the automatic breech-
LIS S0 figure 13 for ammunition stowage.

g Cupola guns—A caliber .30 machine gun M1919A4 is mounted
M the cupoli. The gun can beé'trdversed 360° by rotating the cupola.

RIS
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The gun may also be traversed.to'a limited extent independent of the
cupola. Maximum elevation is 60° and maximum depression 8157,
The gun is fired manually by squeezing the trigger.

d. Bow guns (fig. 46).—The bow guns are located in the left side
of the driver’s compartment, projecting through the front plate, and
consisting of twe,_caliber .30 machine guns M1919A4“which are fired
by the driver, “Phe guns are elevated manually arnd have no traverse.
Traverseds tccomplished by steering the tank.~The puns may be fired
electrically by pressing switches mounted.onthe steering levers ov
manually by conventional triggers. Relay/switches are located mn
jumction box at left of instrument panél:

e, Tripods—Tripods are carried on the outside of the tank for
use with the bow machine guns.

f. Submachine guns—Two Thempson caliber 45 submachine guns
are normally carried in the main fighting compartiment of the tank.
These weapons may be used through' the pistol ports or partially
opened roof of the cupola, and when dismounting is necessary.
Brackets for one submachine gun are located below the caliber .30
bow machine guns‘and to the left of the xadio operator. The second
submachine gum is mounted on brackets it the upper rear right-hand
corner of the fighting compartment.

36. Stabilizers.—a. hr:vc’npz‘mn——linth the 37-mm gun in the
turret/and the 75-mm gun in the right sponson are st: mb]lm'd by
equipmént which dutnm.:tmu!l} compensates for the pitching of the
moving tank. The stabilizer tends to keep the gun incthe same
position in a vertical plime regardless of the position of the tank.
The guns are stabilized by separate systems each cémsisting prin-
cipally of an @léétric motor driven pump, piston and cylinder as-
sembly, a confrol  unit, an electric control box, recoil switch, and a
master switeh.

b. Controls—The two stabilizer systems - are similar and have the
same type of controls. The following instructions will apply to both
systems.

cStarting the units—To start/either of the units proceed as
follows

(1) Set the stiffness control.atzero.

(2) Disengage the hand ele\nlmn‘ mechanism. This is accem-
phshpd in the case of the 37-mm system by pulling out the disen-
gaging ratchet knob (see fig. 76) and pulling downward. This auto-
matically closes the dlsengagmg switch. The hand  elevating
mechanism for the 75-mm gun is disengaged by mowing the clutch
lever (fig. 77).which also closes the disengaging switeh.
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(4) "Lurn_the elevating handwheel until “the control unit is
npprotunately in a vertical position.

) Rush the master control switch tovthe “on” position.

. peration—The stabilizers should not be operated except when
e fankois in motion. A red glew from the light on the control
Boves signifies that the system is/dn operation. _

(1) Ntiffness adjustment —Adter the system has warmed up turn
(he cbiffness adjusting knob slowly in the direction of the.arrow.
When the gun begins to vibrate decrease the adjustment-until the
vibrating is eliminated. "As a check, press on the bree¢h suddenly
If the gun comes to rest almost immediately after a

hurp displacementy it is properly adjusted. It imay”be necessary
to chinnge theStiffness adjustment from time to thne as the viscosity
ol the otldehmnees,

() Weemil adjustment.—The recoil adjuétment must be made by
(il sfion firing the gun.  Gradually turn lie recoil adjusting.Jhob
Ak direction of the arrow until the point is reached wherethe gun
g o s set angular position during reeoil,

(1) Performance—~When the stabilizer equipment issrimning, the
s v elevated or depressed by simiply turning the hamdwheel. This
netion changes the angularrelation between the gun and the control
uiit o the gun automatically takes up a new, désived position. If
(he ctubitlizer equipment ds operating satisfactorily, it will keep the
gt nlonsel angulag position within certain limits while the tank
iopitehing. Theretore, when aiming, allow the stabilizer to control
(e position of 4he gun, and use the handiheel only when necessary.
[l aperntof st guard against eentinuing to turn the handwheel
e the gun has reached its masimum limits of travel in the eleves
Gone phaes A continued  tupting of the handwheel with the «gim
NS stop will only diép]ace- the control unit from its vertical
posion and the result Gyalh Be an overload on the tank battery:

Core and preservation—(1) Oil level—The oil lavel¥ in the
T verervoires shonld bechecked daily.  The reservoir should be kept
cthieds full of hgdraulie oil.

(0 Lubricadion—Both units are provided with, alemite fittings
Cooe e #O0VCwd should be lubricated every 25 “hours with chassis
I

I Gdphting equipment.—a. The deséription, operation. adjust-
pid o cae and preservation of the 75-mim gun sighting equipment
ey wovtred i T'M 9-307.

21 he sghting equipment on_the 37-mm combination gun mount
vl the periscope type. This §s/used as an observing instrument

rlllll e ri s,
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and as a sighting element.

level of the gunner as he sitg in position. A telescope si h{ﬁ@milt $ : 0
into the right side of ision device. The entire vision device is \&"
readily removed by ,1\ ing in the lever button located in front of CHa @

the upper left meu of the headrest and then pul i@c’h the ring
fastened to ttho om of the housing. The telestope sight can

stens it into th

then be rem y taking off the bracket whic
perisco xtra vision devices and telesc% are carried in
wnimt%cated brackets so that rapid rve acénent can be made
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Valves, clearance, adjust,
Valves, check timing.
Valve, rocker, replace.
(2) Oiling systeny:
Cooler, replace.
Cooler bypass valve, clean, check, and replace,
Tank, replace.
Lines, external, clean and replace.
Straimers, clean.
Dilution valve, clean and replace.
Cuno filter, disassemble and clegun;
Cuno filter, replace.
Oil pressure, adjust.
Pump, replace.
Temperature gage, réplace,
Pressure gage, replace.
(3) Cooling sustem.
Fan cowling, tighten and clean.
(4) Fuel systane.
Pressure regulating valve, cheele and replace.
TFuelcut<ofl valve, check and tighten.
Carbutetor, replace.
Carburetor bowl, drain.
Carburetor elbow, rdplace.
Air cleaner, replace and service.
Gaskets. carburefor, to elbow to manifold, replace.
Lines, cleandrepair, and replace.
Primer, lines, replace.
Primeripunp, replace.
Punp, replace.
Filter, replace and service.
Tanks, elean and replace.
(8) Klectrical system.
Magnetos, replace.
Magnetos, time to engine timing when installing magnetos.
Magneto points, adjust.
Ammeter, replace.
Voltmeter, replace.’
Switeh., magneto, replace.
Switch, battery, replace.
Switch, starter, magnetic. replace.
Fuel cut-off solenoid, replace.
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Starter‘assembly, replace.

Starter solenoid, replace.

(enerator assembly, replace.

Generator, check output.

Voltage regulator, replace.

Booster coil, replace,

Battery, charge, replace Or service.

Siren, replace.

Ifuse block assembly, replace.

Collector ring.assembly, service and replace,
Auxiliary, generator unit, service and replace,
Auxiliarygerierator, replace spark plug.

Wiring< replace.

Triee trouble with light.

Sparkplugs, replace.

Marness, ignition wire assembly, replace,

Nits pension.

Bogie and idler wheels, replace.

Roller, track supporting. agsembly, replace.

Bogie components, replace.

T'rack, replace or revetse.

Track, components: replace.

Wheel bearings and oil seals, bogie or<idler, replace.
Track. adjust.

Volute springs, replace.

Cironserse install and remove.

Hhdl wnel, turret.

Ligliten or replace bolts, niits, and screws.

aehlsg replace.

husulation, replace.arreverse.

A1 pads, replace.

Turrent gun plafe, replace.

Vicion deviegsreplace.

Pistal port doers and peephole covers, servigé aiid replace.
Mudeungds, repair or replace.

Lt mission. and. driving units.

Clutelyadjust and service.

Claeh plates or bearings, replace.

[l drive assembly. replace.
(FCar (rain assembly, replace.  {See note.)
Fhihe or sprockets, replace. .
Propeller shaft, service, 1'-ep1ﬂ-‘t'.e.
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Shift lever, replace.

Steering band, replacé. (On latest models 2d echelon gan’ re-
place the brake bands. On the older models it will\be neces-
sary to takeapart the brake drum and differential housings in
order totemove the brake bands. In this ease ordnance per-
sonnelwill perform the job.)

Steering brakes, adjust.

Steering lever, replace.

Transmission, replace. (See note.)

(9). Miscellaneous.

Painting.

Cleaning.

Homelite unit, service and weplace.

Lubrication.

Hydraulic steering.meghanism, refill oil LESELVOIr.

Armament. service,

Tachometer and cable, replace.

Speedometerand cable, replace.

Nore.—The using arm is authorized to remove and reinstall engine and power
train assemblies, “which inclndes the l'ngﬂsﬁiiss:im: and differential housings.
However, the réplacement of an enging aith another engine or the replacement,
of a power train assembly with another power train assembly must not be done
by the.using arms unless authorizdation is received from ordnance maintenance

personnel.
39. Engine troubleshooting.—Before starting any enginealways
¢lear the cylinders of Jiydrostatic lock by turning the engihe over two
complete engine revolutions by hand. If extra resistance is felt or
the engine canpof be turned over, remove the spark plugs in the lower
three cylindérsito drain the trapped fluid. If after draining, the
engine canniet be turned over, call ordnance personnel. If, on the other
hand; th@ engine can be turned over by hand and the engine fails to
start after repeated attempts, any one or combination of the following
eénditions may be the cause.
a. Engine fails to turn over whepbstarter solenoid is pressed.—(1)
First check the battery gravity.
(@) Tf reading is 1.150 or-less, replace with fully charged batteries
and have the discharged batteries recharged.
(b) Tf reading is approximately 1.280 the battery is fully charged.
(2) Next check thé condition of battery cables.
(a) Examine battery terminals for corrosion and battery cable for
chorted or broken sections. Clean corroded terminals and replace
broken cables.
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(/) Examnine for loose connections and tighten clamps.

(1) Operite the starter switch to ascertain if it is functionine.
ITpresohe man listen at solenoid for click.asbntton is depressed. If l'.:;
glikli_J& heard, replace the solenoid or disconnect the battery-starter
{ror cable at the starter motor, and. while another person operates
e starter switeh, hold the cable wgiinst the housing. A spark shoukd
ocenr. I it doesn’t, replace thesSplenoid. .

(1) If the starter does net operate after solenoid clicks, starvter
hould be replaced. .

b. Ingine turns but does mnot start—(1) Check the. ignition

yolen,

() Check thejgnition wires for breaks, worn sections, and loose
vonnections,, Remove a wire from the spark plng and check for
longth of Spatk. '

(/) LE the'length of spark exceeds 34 inch, 1t is an indication that
(he howster coil and magnetos are functioning properly. >

(0 WNext remove an upper and lower cylinder spark plag “and
mutine for broken porcelain and eorroded, burnt, or dirty elec-
Nhles IF dirty, clean and adjustall the spark plugs. R"cp.lace all
bioleen or burnt spark plugs. .I ‘

(«/) 1l the spark is not of*sufficient length, then ¢heck the booster
conl nnd magneto.

/. Inspect t.l'll.f.; booster coil by listening for a buzzing sound
while the “Operator presses the istarter switch. If a
buzz.ds.not heard, replace the ceil.

" Checle the output of the booster coil by disconnecting the
high tension line to the\right magneto at the magneto
and turn the engine over by starter motor. The sﬁzu‘k
which occurs shauld” be approximately 34 inch Iong.
[f the spark. is shorter than 3% inch replace the coil.
Do not attempt to adjust the spark.

Jo Cheels the magneto contact points (gap 0.012-duch). In-

spectythe points for pitting or burning. /Ffsthe points

are pitted or burnt, it may be due to a_loese or defective
coidenser or overlubrication of the anagneto. If the
points are pitted slightly, the points may be smoothed
with a fine file or abrasive stick.. (Adjust gap.) If the
points are badly pitted or burnt replace the magneto.
[0 not attempt to replace‘the points.  If magneto does
not. funetion after preceéding check, replace magneto.
Checle the fuel system,
(o1 Cheele the amount of fuel o the fuel tanks,

""II
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(b) Check to determine if the fuel valves are open.

(¢) Examine the carburetor for flooding. (Carburetor "will be

wet and leaking.) Flooding is usually due to stickingwf the float

or leakage of the float valve. If such is the case replace the
carburetor.

(d) Checkdthe fuel flow.

1. Diseonnect the inlet line at the carburetor, turn the engine

over by using the starting meter, and watch for fluid

flow.

2. 17 no fluid flows, disconnect.thecarburetor inlet line“at the

fuel pump and blow through the line to deterniine if it

is plugged. If it ds plugged, clean by(blewing com-

pressed air through the line.

4. If the inlet line dsiopen, the trouble may ‘be in the fuel

pump. Test as follows: Disconnéet the inlet fuel line to

the fuel pump at the pump and.if\the line is open, fluid

should® flow. If fluid does/not flow, the lines are

plugged. Clean the fue]l lines. TIf fuel does flow, re-

connect the line to the punip. Now turn the engine over

by starter motor; if me fluid appears at the discharge

side of the pump. replace it; if fuel flows, check the

pressure of fuel \being delivered by the pump! (3"

pounds).

(8) After performing w/l the checks enumerated, if the engine

will not start, substitute a new carburetor and attempta start. If

the engine will not start then remount the original carburetor and

call the ordnange personnel.

Secrron TT

EQUIPMENT AND SPECIAL TOOLS
Paragraph
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41

GengraN_ . oo o oo S o\ WORE— =
Pire extinguishing system

40. General.—The items listed below are carried with the vehicle
and ave strapped in place on the exterior of the hull or located inside
the vehicle in the most convenient places available. >

List of equipnient Where earvied
Ax, chopping, single bit, 5Th________________ On tank.
21T 1 | Y A In tank,
Book. Ordnance {Motor (O. O. Form No. In tank,
7255).
Cable, LomamiaNeE oo o ~%0n_tank.

TM 9-750
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/ .-".i.xf of equipment Where carri
Coverdieadlight (sun glarve)____ 1 On ta ]-' B
 palhan s (2) N il i

Kxtidruishers fire loxi L] gy i
- shers, . carbon dioxide Me : : :

4 ; dioxide, 4-Iby filled 1 in tank; 1 in turret,
Vioxtinguisher, fire, carbon dioxide, 10-1b.

g e filled In tank under turret,

Ciogedes, automobile, auiber, pair  (QMC In tank
IHSR ), .
ll.'lnm:-'-r.w (for mediuny, tank M3)______ In tank
clmet, tank___o LN T T ' :

: T o =S In tank
Livinp, spection Me'T. M3, with bulb_____ B | t;'lullz‘
Lover, front déer Y for medium tank M3)_____ In témk'

Muttock, picly M1 (51b. head)_________

On tanlk,

Pudlock, 19%4An., keyed individually, 2 keys.L_ On tank
'unlini A2 by 12 ft_________"_________-__ In tank .
Hipte[3D-handle, round puiut________.,;,h___: On tank

SN, '(_‘.:lt-ll(,‘l:._, type D (114 in.), 13\in. long On tank.
fone each for ax, mattock hantlle. mattock
head, and wrench).

Ntrap, In;_:r.hm-, type D (14id.), 25 in. long Oritank
(for tripod). ' ) -
Windshield (for medium tank M3)_ _________ In tank

\ (ool kit (No. 8) is ifichuded with each tank!

il 1. Fer extmguighing system.—a. \Operation.—(1) The fire
-’\ Metnshing system is entively mamgl in operation. Tt is there-
ule rmperative . i - T2 : . 3 o

lII nper .:tne .tlmt- there be as little delay as possible in discharg-
o - o : e - 2 2 L =

e gaq, as 1t.5_ eﬁ:et,t.lxretless 1s materially increased by catching
the fivesin. the beginning. '

Ganp > o \
| (2 Fo oper (l"fe t.he systeni:.pull one control handle. ControlShan-
(o located inside the‘tank at the turret basket. bracket: adfarent
{),.1 (e Iuell g;ges._ and _outside tank above the motor compartment
or second fire prior to rechargin © first inder. :

pri charging of first cylinder, 'y her
tunirol handle. N
Nore—The gasican also be released at i (
7S can als ased at cylinders by removi - in i
anlral headiand rotating manual lever, L

/

{J('-s{?rijjti()?'e..—-(l) The fire extinguishing
fily vltarbon dioxide gas stored in two steel cylinders, each having

Ipeityof 10 pounds of carbon dioidé: manual r.ele:tse rr;ar %0:
| pendent rl}peration of each cylinder; and tubing to c.mz]:\-'ey the
g (0 the engine compartment. “The tubing is terminated in shielded
lielinrge nozzles which effectively distribute the gas,
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(2) The two gas cylinders are connected to the supply tubing by
means of a double-check te¢, which tee prevents the loss of {gas nto
the crew compartment slould one cylinder be operated while the
other cylinder is reméved for weighing or recharging,

(8) In addition“to the built-in system for the, engine compart-
ment described. above, two 4-pound portable extinghishers are pro-
vided for simall fires in or about the tank. . Full'operating instrug:
tions ate feund on extinguisher name plate.

e. Phigciple—(1) The fire extinguishing system uses carbon.diox-
ide-dls the extinguishing agent. Carbgn.dioxide (not to be corifused
with éarbon monoxide) is not poisofieus but is suffocating:

(2) “Fast” fires, such as those ivelving gasoline or oil,are quickly
extinguished by flooding thesarea with carbon dioxidevgas. This
reduces the oxygen content‘and creates an inert atmosphere which
smothers the fire. “Slow? Jor “deep seated” firgs,/such as fires in
baled cotton and similix substances, are extingwished by prolonged
action of a high gencentration of carbon diexide. In addition to
its smothering action, carbon dioxide staided in extinguishing fire
by its cooling effect.

(3) Sincé a person cannot breathe, but will suffocate in an at-
mospheré. of ‘carbon dioxide, caufion must be taken before entering
any space filled with this gas. Thoroughly ventilate the space into
which) the gas has been discharged to make certain that all portions
contain only fresh air. , Should it be necessary for a person to enter
avspace before it is thoroughly ventilated, he may do so for a short
period by holding-his breath.

(4) Should adperson be overcome by carbon dioxide, it is essential
that he be reseued from the space containing.the gas within 5
minutes. P revive a person so overcome, give him plenty of fresh
air and,apply artificial respiration as in the ease of drowning.

d. Maintenance—After a fire, restore, the system to its normal
ready-to-operate condition as follows:

(1) Remove discharged cylinder as follows:

() Disconnect control head from ¢ylinder valve by turning swivel
nut (right-hand thread); raise clear of cylinder valve and suppor!
control head and cable tubing in approximately normal position,

(b) Remove connecting tube between double-check tee and, valve
outlet. _

Caution—Never remove cylinder with this connecting tube at-
tached to cylinder valve outlet.

(¢) Remové eylinder clamps; then remove cylinders.

54
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(¢) While : ad is di 1
g \lui.l, control head is disassembled from cylinder. remove
novine s o - . sop 3 [y : ’
A p(‘n‘m.g 1I.1e cam (see fig. 20). Cheek’cable clamyp set screws
Weeicertain cable does not pull out of €limp. In order to tighten
(=2 2oa

SEAL WIRE . -
o) e —
PULL-OUT C‘? =D
= < g m'h? CABLE
5(,_ r ) CLAMP
i "A1S |1)—To RESET conTROL HEA
; [ )| WSERT A PiN-IN. HoLE
] . y_o AND TURN-SHAFT
oABLE — [ |
CAM 7 w1 ,,, CABLE TO
Lsnd) P Ceaere
M e SWIVEL NUT

RA PD 569

Mg 20— 3 i
ity 20 —Rire extinguisher system control headand cylinder valve.
cborrgaeg s serew driver wi
Jiuserew (l‘:’.l\fel with narrow head/must be used to make
Hhetrew driver follows serew into.liole

O\ Kesel remote control handle.  (Control handles are located at

et basket bracket adjacent’to the fuel gages, and outside

?" il e ' ¢ ol & ¢ 1
Wl uhove the motor compartuent.) Reset control head by insert-

5h

V 3
R RRRRRRRRRRRRRR—————
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i sin or nail in control head shaft and turning counterclockwise head in eylinder valve, and before tighteniiigiswivel nut, check to
ing a a ' ' : T 43 . SRR A e ;
1" lilnﬂ it manual lever &ide of control head) until clutch piuand ce thateontrol head has remained in “set® position. Then tighten
00K i ¢ UL AR ’ 4 wte -
l' (\\\' :; lined up as.shown in fig 21 If system has been operated wivel it securely.
arro are . HE . .

at cylinder, replace pull-out pin and seal wire. _ . a Leviodic inspections. Iln.. fire exvtmgmhhm;,r system requires no
(4) Insplect thé orifices in the shielded nozzles to” make certain arore than ordinary care to insuve Nts proper operation. As the
wystem is for emergency use, it must be kept in operating condition

; ~of all foreign matter.
they are clear of all foreign : : { o y : _
y at all times; therefore, frequent’inspection should be made to Susure

T0. OPERATE SYSTEM AT Hhad apparatus I"s itacts™,Check red cap on ::.all"c['y outlet. of v;il.vt.*.
GYLINDER ROTATE LEVER [T not intact, cylinder has been prematurely discharged e high

temperature and musty be recharged immediately. The following
spections will baperformed :

(1) Zh-hour iwspection—Inspect entire system for any mechanical
dimage.  Malke eertain that shielded nozzles arg™ree of all foreign
Hi ey,

(2) Ahshor inspection—Weigh cylinders %o/ determine the caboh
diovighe Content. Do not attempt to determine content by means of
Lprtsstre gage. Empty  weight and carbon dioxide charge are
{utuped on eylinder valve body. Prodeed as follows:

() Remove cylinders as deseribed in paragraph 41d (V)

(/) Weigh eylinders and stihfyact from this weight the empty

PIN AND ARROW MUST weieht that is stamped o aalve body. Emply weight includes

LINE UP WHEN CONTROL ovlinder valve and eylinder, *but does not inclyde the control head.

HEAD IS IN SET POSITION I the resulting net wejght of either cylinder has decreased to below
I ponnds, eylinder, must be recharged to its full rated capacity of 10
prominds,

() While beth.control heads aresdisassembled from eylinders,
temove the cover exposing the cam (see fig. 20).  Check cable clamp
o rerewste make certain that cable does not pull out of cloimp.  In
GONTROL HEAD srder tfigliten set serews, a sé@éW driver with narrow head must be
i bgsaake certain screw dpiver follows serew into hole. “After
Pl cover, pull remote ¢ontrol handle to make certain tliaf¢able
A not bind.  The cam inside control head should rotadéwand the
P dvance,

(5) Reinstall the fully charged -.cylinder as 'F:Tlim\'s]:t_aht ey, (/1 Remnstall gylinders as described in paragraphed1e(5).

() Set cylinder in place and tighten clamps 'htm]‘- 18 " '(tc‘tinﬂ'
for any turning of cylindérsthat may be required 1n conn =

RAPD 5692

Frounrk 21— Firve extingaisher systém control head.

tubing. O
{{;)& Replace connecting tube between double-check te¢and. valve
outlet.

m .'- o ol T .‘ly.
¢) Tighten cylinder clamp secure P\ o
Ea’-)) Make.cértain control head is in set position (pin 111_1@{1 up \\i.l‘btl]l
arrow as shown in fig. 21) before reinstallation. Insert contro

o7t
=3
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ENGINE AND ACCESSORIES

Paragraph
General deseription 28 > - IR . W W
Construetion angd fadallation o 43
Characteristicses N [ e e, XY S L SR 44
Accessory cage .and drive mechanism-_ .- ___.& N . 45
Ollpump. N2 e e ¥ N\ e 46
Manifore 2 __ . %7 4 SN, Y .
Tgnitibn shielding harness. . & 4 ol 7N
Mgenetos S P, e e T w49
Spark plugs . SR 7 4 MRS, W W,
Deoster coilo___ e AN SOy 51
Slartere e e NN~ ——— s M e
Generator e N e SN B3
Fuél pumpe———-——eeemmee Y & e b4
Garparetoro—— . - i IR s DD
Alr cleaners oo veegpo W e e 56
Governor___— . N . . SRS SR T a7
Engine lubrication and Jubricants.. . s & 3 e B8
Replacement of efigne_ . e S e 59
Valve adjustmentss— e e e 0

42, General description (fig. . 22).—a. The Wright Whirlwind,

R-975-K(2, a single row, air-cooled, radial, aviation type engine; 15
used \
(1) Direction of rotatigny(from rear or magneto end).

Crankshaft_ - Ndwe . _____ Clockwise
Tachometer dvive______________ - ___ Counterclockwise
Fuel pumggf S\ Y - e Do

o, N SIS e SR Po.
GenplomY e oo Do.
Magneto_ - e = Do.

(2) “Circuit gaps.
Magneto breaker points gap.-.i-_t--. 0.012 inch

) Spark plug gap, mica plugs_gss . 0.012 inch
(8) Engine oil.
Pressure should be within following limits:

Minimum: - O e e 500 1b.
Masimum. €N oo i ol 80 1.
Quantity - & R 86 qts.
Temperature at inlet:
Maximum allowable, degrees Fahrenheit. 190
Desired, degrees Fahrenheit o ootoomo 140
58
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b The Twe/ magnetos art ¢ 11
9% S o ,,IEL s, starter, genemtm_,_: and fuel pump are
nidhan the rear face of the rear crankease section (fig. 22). The
Cnpds e is mounted on the extreme lowdr end of the rear section
A L this seetion the flywhee : i i ref d to
[ s section, I_y_ heel end of the engine \’flll be referred to
(s it” of the engine and the. other end will be referred to
* A T L x d . bt L] : : )
wh (e rei of the engine. The terms “right” and “left” are used
With reference to the engine a€yviewed from the rear. Horigontal
i vertical positions of the,engine will be referred to with sespect

INTAKE MANIFOLD

i i
Qe p—

(M Il\_o;lj

AT O
P URE. HERE
..ul|l n |: :‘.: II| |r|||’ e
AR SUPPLY
CARBURE TOR
AD.
ADJUST 1BLING HE%léST IDLING SPEED
MIX MURENHERE: T

FLOAT FNAMBER DRAIN PLUG
I Y gine, showing #ééesfurics, adjustment of earburetor, and oil pressure.
LOphe position of the erankshaft. Direction of rotation isedetérmined
By viewing from the réar of engine, or in the case 6F 8ide drives
b Tooking toward the crankshaft, '

I Construction and installation.—a. Conséruction.—The nine
cvlders af thet engine are radially mounted énsthe crankease and
wpinlly spaced. A formed, shielded conduit{o® harness contains all
e v for the engine, including the highstension cables. Bafiles
I pivlitled over and between the finned cylinders for cooling. ‘

L W fbnslallation—The engine is mounted in the tank as shown in
Wi 30,
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44, Characteristics.

Make and type-—- -——— N o mmem—m=- Wright, radial, ajg-coeled.
Model and series—._ £ R-9T5-EC2.
Over-all diameterss > 45 inches.
Weight includinig accessories - 1.370 1b.
Horsepower {oa "~ e e R 400.
Number.of éylinders- -« oemeem 9.
Clearanee between valve stem and rocker

roller, "cold - oo _0.010 inch.
Tiriig order (clockwise viewed at mags

weto end) oo _aa L 1-3-5-7-9-2-46+-8
Location of No. 1 cylinder—____< % ___ Top.

45. Accessory case and-drive mechanism.—The accessory case
is attached to the rear fdce of the crankcase aiid houses the gear
train that drives the various accessories, such as the' magnetos, starter,
generator, ete.

46. 0il pumps (fig. 22).—a. The supply'of oil in the engine crank-
case is maintained by oil pumps which Meaw oil from the engine oil
tanks located.at the bulkhead betwedn the engine and fiehting com-

partments, o» which circulate the bil%vithin the engine itself. These

are gear type pumps which are supported on the lower left side
of thévrear crankease sectionin the case of the main pump, and in
the'nose section in the cdsejof the other scavenge pump. The-main
pump is divided into bwe sections: a separate pressure punty and a
seavenge pump. ThHig scavenge pump returns the oil from the upper
section of the suritp to the oil filter. The scavenge pump located in
the nose sectipm, removes oil from the lower se¢lion of the sump.
Both returntlimes from the scavenge pumps join tegether before run-
ning intothe Cuno filter. The main oil pumpsincorporates a pressure
relief walve which comprises a spring-loaded ball that rises when the
desited pressure is reached and allows the excess oil to be drained into
the inlet side of the pump. Pressure wegulation is accomplished by
trning the adjusting screw clockwiSe to raise the pressure and coun-
terclockwise to lower the presstivévwhich raises or lowers the tension
in the spring (see fig. 22).The oil pressure should be between 50
and 80 pounds per square dieh in normal operation.

b. Replacement.—To replace the oil pump assembly—

(1) Disconnect the inlet line at connector and outleb, line at Y
connection.

(2) Disconuget governor linkage at carburetor conmection.

(3) Remeye 61l drain at governor.
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(1) Ramove” the safety wire. stud nut, abd plain washer from
(he vightstids on the main pump castingnand remove kt.he um
[ 1o prtt LII{"HI‘.('I.iu‘.III of the crankcase. Caution must be cXi‘I‘(;i‘SIg(‘l tlc))
@ doreign substances out of the erankcase during the omrtt
MOmate oil pump and governor, i

(5) I'n |‘||H|:-1|| @ new pump,. proceed in the reverse order, bein
curelul to line up the drive geat_properly. OO

o, "o clean the strainerinsshe oil pump, remove the températur
il by removing the na€ holding the bulb in the recess Pﬁé’um\:’z
vl elean strainer coyer, spring, and strainer. In rapi:’tcin;r thc.-

(rner be sure thatithe gasket is in good condition and celijcer.elJ

prraperly in its peegss. (

1Y, Manifolds.—a. Intake—The intake pipes are fastened to the
titile porbconnections of each cylinder by mieans of 2 ﬂancre. and;
Hhvoe cag SCrews. The inner end of each ingake pipe fits ith;) 'hhia
difligew Section of the crankease and is sealed in place b\: a rubbe

okl packing unit, ‘ ' .

£ lhaust —The exhaust manifoldvis composed of twé, sections
(i for the right side and one fotthe left side of the E',l’!-ﬂil;e ; Thbe;
vitions branch pipes are mount@d vigidly at the exhaist 1}?)1'13 h-m e
of the eylinder.  The two aofitlets pass through the/tear hull ‘] i
o the mufllers, ) T pates

o Nupercharger~The supercharger is used™to force fuel mixture
wiiler pressure into thesntake ports of the eglinder. ‘

. Manifold andmupier removal—Cexthin sections of the mani-
ol may be remioved with the enginegemaining in the tank. The
duplete n}imifbld cannot be removeds with the Hc-no'inc. in [llt: tank
P Tollewing procedure is used (olrémove the entire P;mlﬂier 'a.e:f—‘c;mhl

(1) Remove rear top plate, O

(%9 .I?-.vnmve mufflers and “elbows by removing 4 bolts owdeach
metiting elbow.  The mufiler can be c'lisccmn(‘r‘ttil from {:lw; drigine
St IIl.:Hlift)ld by unelamping the manifold connection and .p;sh-
My the pipe on the manifold side up into the mufflerin order to

o the two ends (sée fig. 22). J

I8, Ignition shielding harness.—All parts of the ignition wir-
i nyvetem are ghielded to prevent radio interferenee. T]:e shielding
woconstoucted” so that if any part is clamag-éd it may bél 1't;z1dil::
P lnepel St h_nul; discarding the entire shive]di_ng' structure. The ends
il il -:cwgnimts are equipped with an elbow which attaches directly
Wi M shiclded spark plug and facilitates easy removal. The ilw.niy-
L hieness should be inspected. at vegular intervals to see. that.hall

1o joints are tight and that theyconduits are not crushed or broken.
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Ficure 23.—Magneto point adjustment,
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19. Magnetos.—a. Description—Dual ignition is furnished by
two magnetos mounted on the accessory case. The right magneto
liros-tliefront spark plugs and the left magneto fires the rear plugs.
Llig_magnetos are equipped with automatic spark advance, are
Whielded to prevent radio interference, and are flange mounted.

0. Adjustment (fig. 23). —Remove the breaker cover by releasing,
(he safety ring on each side. Uging a feeler gage, measure the elears
unee of the contacts whenhald wide open by the cam. This should
e from 0.010 inch to 0014 inch with 0.012 inch desired: To get
the ¢ in a position.to indicate the maximum gap, the engine will
litve to be turned owéx with the hand crank on the startér mechanism,
o adjust the clearatice between the contact points‘on ‘the magneto,
loasen the lock nut on the long contact screw, ghds turn the screw
tintil thereds 0.012-inch clearance between the contacts, Check clear-
wnee on all cam lobe positions.

NeSTheé numbers on the magneto ends of the ignition wires correspond
(ot weder in which they fire the spark plugs, and not to the eylinder um-
hath, "'ius the wire to eylinder No. 3 is stamped “2" as it is the second in
Museviinder firing order. (Cylinder firing order, clockwise viewed af migneto
Wil I 1-3-5-T-9-2-4 6-8.)

W aintenance—Disassemblylof the magneto other«than the oper-
Ation given herein will be done only by ordnanee maintenance
| onnel.

. Lubrication (see par:18) —Each magnetothas two oilholes, one
Wl the top of the fromt end plate and the otlter on the main magneto
vovers The main, magneto cover oiler’ Iubricates the breaker end
bl hearing of 'the rotating magnet. Every 400 hours of operation,
' the magrieto is not replaced, apply 15 drops of oil in the front
[hite oilers, “The breaker and oilers on the main cover should receive
ity Wiree™to five drops, as,excess oil will foul the breaker contact
poinis,/ Iixamine the felt'wick at the bottom of the contact breaker
ke sure it is saturated “with oil. If oil appears on the. surface
s Tl [elt when it is squeezed with the fingers, no additional lubri-
il i needed.  TfNIbels dry, however, saturate it with oil, engine,

A I 30,

Wemoval and replacement (fig. 24) —(1) Remove the two 14-
el holts atsthe top of the magneto cover @nd two safetypins.
Looren e swo spring. clamps at bottom arid pemove cover,

(2, Ulserew two terminal contacts at top of right magneto and
pilsont Hhooster coil wire and ground wire. There is no booster
AU e on the left magneto,
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(8) Remove the two distributing blocks and rotate the engime
with the hand erank until the two marks on the rotor gear coincide
with the two marks on-the magneto housing. | .

(4) Remove seal wire from the three nuts which hold magneto m
place.

L \
RA PD 4234 ! *;);_',.—-‘ \ \

Fraree 24— Replacement of magneto,

(5) Remove the three nuts holding magneto to accessory case
NoOTE-~Cfire must be taken that the crankshaftis not turned until the new
magneto is installed.
(6)° Remove magneto. . '
(7) In replacing the magneto put a few drops of engme oil on
the magneto coupling and tuvn the magneto until the two marks-on
- o = ‘. c
rotor gear coincide with two marks on the magneto housing., “The
f . . 4 . . LN
magneto may be lined up by tapping to each side. Clontinue avith the
reverse of the above steps. .
50. Spark plugs \(fig. 25).—a. The spark plugs uséd on this en-
- ; P, ~ Y . I P . i 5
gine are the regulawaircraft type, BG-314GS modifieds.and are radio
shielded.
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b, Wepladgmdnt and removal—(1) At the time of the 50-hour
dhiecle, e whenever spark plug replacement-is found necessary, the
uniermceable plugs will be replaced by ‘serviceable plugs.
(1) W0 remove the spark plugs fromd the: engine—(a) Remove the
(Lot ind rear top plates over the engine.

RA PD 2756

Fravne 26 —Spack plug for Wright engine.

(/v Remove the cable eonueetion with a 34-inch open-end wrench.
l{temtove the spark plug from the cylinder recess with a spark plug
¢ fench (1-inch wrench No. 140).

() Remove inspection plate from bottom of hull nnder engine
cotnpartment.

(/) To facilitate removal of front spark plugs, remove inspection
cover plates on fan cowling.

(¢) The use of a socket wrench with a_universal joint extension
fncilitates removal of certain plugs the location of which makes
rengoval difficult with an ordinary socket wrench.

t/) Five plugs may be removed from the front and five from
the rear of the engine by reaching down from the top of the com-
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partment. The remaining plugs can be reached through the opening
in the hull beneath the engiite.

(3) When installing spaxk plugs in the engine do not use wrenches
with handles more than 10 inches long. It is possible to distort
certain sections of the plug if too much force is used in‘tightening
the plugs in the¢“ehgine cylinders. Solid copper gaskéts are to be
used. When gpark plugs are replaced the threads should be coated
with antiseizescompound to prevent “freezing™of the plugs.

% Y

“T%Nv GRANKING -

Y. &
4@}’0 2749
.“ Y o
Micure 26, Klectrie starter.

51. Booster coil.—a. Description—A _booster coil is provided
which supplies an intense auxiliary spafk across the points of tll.(’
sparleplugs to facilitate engine starting, —The booster coil switch 1s
located on the instrument panel, andis used to connect the booster
coil at starting.

h. Replacement—At the time of the 100-hour check, or wllmw\.-'ttr
booster coil replacement ig“found necessary, the unserviceable unit
will be replaced by a serviceable one. Disconnect cables with shielded
connection to booster.coil, remove bolts holding coil to bracket, and
replace with new ¢oil. Disassembly, servicing, and adjustment of
the coil will be dene only by ordnance maintenance personnel.
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52. Starter (fig. 26).—a. Description—A 24-volt direct electric
lartersigiused on this engine. The starter should be used only for
cranlsing the engine. It must not be used to move the tank whe'n the
eriging is not functioning.

b Hand cranking—Provision i€ made at the top of the starter
it for hand eranking.

. Electric cranking—A startér switch is located on the instent
ment panel.

. Starter—If the startor fails to operate properly it should be
replaced with a serviceable starter. The following 1';1‘0(-3(11:1'0. gives
the method for removal and replacement of the startes,

(1) First open‘the battery switch.

(2) Removeg the terminal guard cover and disconnect the cable
vom the starter switch.

Pisure 27.—Geaperator.

(4) Remaove the locking wive or cotter keys and the nuts holding
(he starter to the accessory caser

(1) 'Remove the starter,

(+) To replace the starter reverse the above procedure,

Lubrication—AdVstarters are sufliciently lubricated at the time
vl ssue and should mot require any further lubrication between major
chine overhaul{periods.

3. Generator (fig. 27).—a. Description—The generator is flange-
mannted on the accessory case below the~starter and is held in
plee by four bolts.  The voltage control hox described in paragraph
[0 201trols the current output of the generitor.

L \Lubrication.—Generators are praperly lubricated at engine over-
Ll periods and should not requive any additional lubricant between

gverhaul periods,
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e. Replacement—A faulty.generator should be replaced as follows:

(1) Remove the terminal guard and disconnect leads.

(2) All leads should be marked to identify their proper position
for replacement.

(3) Remove the four nuts holding the generator to the accessory
case.

(4) Looserthe generator retaining bracket, nit and slide the gen-
erator tothe rear.

d. Oildetkage—If excessive oil is present’in the generator at the
time.of inspection, the generator should bexeplaced.

54. Fuel pump (fig. 22).—a. Déscription—The fuel pump is
motinted on the engine accessory case.to the right of the generator.

b. Maintenance—At the 50-hour inspection, check for leakage at
the joints and fittings.

e. To remove and replace. fuel pump—In the event the fuel pump
fails to supply a sufficient/quantity of fuel, the pump shoul be re-
placed with a serviceable unit.

d. The following procedure will be obseryed for removal and re-
placement of the fuel pump:

(1) Close fuel shut-off valves. The fwo main valves are located
in bulkhead below oil tank.

(2) Remove cap screws and gpen rear doors to engine compartment,

(3) Disconnect fuel lines attaehed to pump.

(4) Remove locking wires and nuts holding the pump ta the ac-
eessory case.

(5) Remove pump.

(6) To replacepump reverse the procedure.

55. Carburetor (fig. 22).—«a. Description—The earburetor is at-
tached directly: to the intake manifold in the bettom of the engine
crankcase.

b. Maintenance—Once the carburetor is properly installed, very
little attention is needed between major engine overhauls. A fuel
strainer is located at the rear center’of the carburetor and may be
reiched by the removal of the large sqiare-headed plug at the bottom
of the carburetor. A small squarehieaded plug is provided as a drain
in the bottom of each float ¢hamber. The strainer and drain plugs
should be removed frequently to remove the accumulated dirt. ", The
fuel supply should be shut'off before removing the plugs. The entire
carburetor should bé.inspected to see that all parts are tight and
properly safety-wired.

¢. Replacement —Should it become necessary to-vemove or replace
the carburetor the following procedure should be-followed:
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(1) Checkto see that fuel shut-off valves are.closed.

(2) Diseohnect the fuel line and drain lines.

(#4) Disconnect the fuel cut-off and accelerator linkage.

f.) ‘Disconnect air intake connections at flexible connector.

) Remove the locking wire and the four bolts holding the car-
Mirctor to the intake manifold base and remove carburetor. Dis-
connect air intake pipes.

(6) To replace carburetery reverse the procedure outlined above.

d. Adjustment—After{a new carburetor is installed it should
he adjusted to the engine. Two adjustments are provided, one for
ulling speed and ‘the other for mixture quality. The throttle ad-
justment on the«carburetor (see fig. 22) is set so/that the engine
idles between 300 and 400 rpm as read on the tachometer. The
mixture control lever is moved to the right (leam) until the engine
heging to.run unevenly. The lever is then moved one notch at a time
(o thedeft (rich) until the engine operates evenly.

56..Air cleaners (fig. 36).—a. Destviption—Two air cleaners of
(w01l bath type are provided, one at the right and one at the left
reir engine compartment.

b. Maintenunce—After each 50 hours of normal engine operation
or daily in extremely dusty operation, service {the.cleaner in the
following manner (see fig. 36) :

(1) Remove the six‘wing nuts from bottom plate of cleaner, and
fulke off bottom plate.

(2) Remove cup.and flute assembly by-lifting up slightly and
(wisting in a_counterclockwise rotation.” Take flute assembly out
ol cup.

(3) Empty dirt and oil from cup, and clean thoroughly. Refill
cup tosproper level with oil speeified in figure 12. Care should be
tulen.not to fill cups over the oil level mark.

(%) When replacing thé ¢ups, make sure that the cup assembly is
properly latched.

(5) Place the bottom plate on the cleaner and fasten with thumb-
CIrews.

o. Replacement—In the event it becomes necessary to remove or
replace the aie cleaners, proceed as follows:

(1) Remove rear top plate over engine compartment.

(). Diseonnect rubber outlet connection fo manifold (two hose
cliunps)s

()Y Remove cups from cleaner.

(1) Remove cap screws connecting cleaner to sponson side.

(H) Lift out cleaner.
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d. Clean filter—Wash filter element with cleaning fluid or gaso-
line, dry, and blow out with eompressed air in reverse direction to
normal air travel.

57. Governor (fig. 22).—The governor is used to regulate and
limit the speed ofithe engine after the engine has been manually
accelerated. This “prevents dangerous overspeeding:  The unit is
loeated on the-decessory case below and slightly to the left of the
generators, ‘The governor is sealed and sheuld not be tampered
with.

RA PD 4220

Meure 28 —Mounting of engines

58. Engine lubrication and lubrieants.—a. Specifications—
Refer ta section TV, chapter 1.

beEngine system (fig. 9).—O0il is drawn from the oil tank and
delivered under pressure by the oil pump through a filter to all the
necessary bearings and other parts of the engine through drilled
passages. The engine scaverige pump returns the oil to the oil cooler.
The pressure relief valve on“the pump is adjusted to prevent<the
oil pressure from exceeding 80 pounds.

59. Replacement of engine.—a«. [Facilities must include the nec-
essary engine stand and hoisting facilities.

b. To remoye engine (see figs. 29 and 30).5-(1) Open master
switches beneath turret.
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(2) Shut off all gasoline shut-off valves ingide and outside hull.
Remove outside handles.

(3)~Reémove bolts helding armor plates. over engine (7-inch
wrench). Open engine doors.

(4) Remove grill from front edge of armor plates over engine
(9] 4-inch socket).

(5) Remove cap screws holding shrouding to front section ‘of
armor plate (9 ¢-inch wrench).

(6) Attach sling and remiove armor plates with A-frame.

(7) If necessary, detach Homelite exhaust pipe from clamps.

RA PD 4236
Meore 29, —Hoisting 6fengine, end view.

(8) Rerrave left air cleaner and connecting hoses.

Norg.~Remove 6 wing nutg and bottom plate; remove 3 cups; loosen elamps
and lazge intake hose ; loosen clamp from engine breather hose and separate from
fitake duct: remove 10 cap Serews holding air cleaner body to hull (14-inch
wrench) and remove cleaner.

(9) Remove right air cleaner. (Same except that there is no
breather from engine.)

(10) Disconnect gasoline “in” line to pump and return line at
carburetor (%-inch open end wrench). Plug lines.

(11) (Disconnect oil “in” and “out” lines (134-inch open end
wrenich), and plug lines.

(12)“Disconnect Hycon lines at top. and bottom of Hycon pump
(254,-inch). Plug opening with cloth.

(13) Disconnect oil temperature gage cable (1144-inch). Plug
openings.
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(14) Disconnect elip holding temperature gage cable at generator
(8%-inch). Replace screw,

(15) Disconnect tachometer drive cable by unserewing knurled nut.

(16) Remove conduit and wires at generator. (Pliers, screw

driver, and 34-inch open end wrench.)

TITIE,

RA PD 4214

Frauee 30, —Hoisting of engine, side view,

(17) Remove conduit and wirve from starter af starter. (Pliers,
offset serew driver and % g-inch wrench).

(18) Remove magneto ground wires and booster wire at junction
box.

(19) Remove upper shroud section (% 4-inch wrenches).

(20) Remove dnspection plate under hull (34-inch, wrench and
hydraulic floor, jack).
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(21) Disconnect conduit and wire at cut-off_solenoid and remove
clips from banjo.

(22) Remove accelerator rod clevis pin beneath engine.

(23) Move slip sleeves on exhaust pipes away from joints (7 4-inch
wrenches).

(24) Remove engine steady rest bolts (114-inch socket and extens
sion: 11&-inch open end wrench).

(25) Disconnect ground strap from banjo (9] ¢-inch wrenches).

(26) Disconnect primer-line at right of cut-off solenoid (74 4-
and 34-inch wrenches).,

(27) Disconnect oil pressure line at right of cut-off” solenoid
(5%- and 75-inch wrenches).

(28) Remove starter solenoid and bracket from brace (7 ¢-inch
wrenches).

(29) Disconnect breather line (crankcase~to. expansion tank)- at
forward end of metal tube located over top of engine. (Hose clamp
connéction, )

(30)-Disconnect 2 muffler pipe /Support brackets from “banjo
(9 s-inch wrench),

(31) Remove fire extingnisherbracket, tube, and horn-assembly from
bulkhead (74g-inch; 1-inch: 114-inch).

(32) Remove bolts from eompanion flange (% g-inch wrenches).

(33) Install lifting sling on engine.

(34) Remove banje bolts (pliers, two 9 g-inch wrenches).

(35) Lift engine from compartment with-A-frame. Set in stand.
Insert banjo bolts and C-clamps, if necessary.

Nore.—Keep all nts, bolts, screws, etegin tool box until ready for installation
again.

e. Toinstall engine—Reverse the above procedure,

60, Valve adjustments (fig. 31).—Valve timing check and elear-
ance.adjustment (with engine cold) :

a. Remove rocker box covers and gaskets from all cylinders.

b. Remove rearspark plugs.

¢. Remove two adjacent 34-inch hex elastic stop/muts which hold
the flywheel arfd fan together, and attach the timing scale portion of
the timeraising the nuts just removed. Insertthe top dead center in-
dicator in the spark plug hole of the number one cylinder and deter-
mine the top dead center as follows:

(1) Turn the crankshaft in the normal dirvection of rotation (coun-
terclockwise when looking at the flywheel or forward end of the
engine) until the pointer of the top eenter indicator registers zero.
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(2) Clamp the timing pointer on the engine cowl in such position
that the point is near the Jeading edge of the scale previously-at-
tached. Note the reading on the timing scale.

(8) Continue to turfi,the crankshaft in the same direction until
the top center indicator has gone past and returned to the zero mark.
Note the reading.on the timing scale.

ADJUSTING WRENGH
CLAMPING SCREW
CLAMPING WRENCH
ADJUSTING SCREW
ROGKER ARM
~ROCKER ROLLER
FEELER GAGE

VALVE STEM

\

e =

~
“

-
EOEN

RA PD 4213 " S0V

FicoRe 31.—Adjustment of walves,

(4) Turn the crankshaft backward about one-quarter of a revo-
Iution and then turn it forward witil the timing pointer indicates a
point on the timing scale midway between the two readings pre-
viously obtained. The No. 1 piston is now on the top dead center:

(5) Readjust the timing pointer on the cowl so that it indicates
exactly zero on the timing scale.

d. Loosen the No. 9¢ylinder intake valve clamping serew on rocker
arm and turn the adjisting screw until the thread i flush with the

rocker arm.

MEDIUM TANKS M3, M3A1l, AND M3A2

HUB BOLT
ADJUSTING SCREW

ROGKERARM
WASHER

™ VALVE STEM
i

RA PD 4212 '

Froune a2, Replacement of valve rocker arnn

%‘—— ADJUSTING SCREW

PUSH ROD

CLAMPING SGREW'
ROCKER ARM
HUB NUF

s ...::
¢ Ra Pp 4215
FiGure 35.—Replacement of valve push rod.

75

N

™M 9-750
a0




TM 9-750 _
60-61 ORDNANCE MAINTENANCE

e. Rotate the crankshaft in the direction of rotation until Ne. 9
cylinder intake valve just begins to open. Tap the push rod'end of
the rocker arms of No, 1 eylinder with a piece of fiber or'a mallet.
Set the clearance of-bath valves of No. 1 cylinder at 0.070 inch by
loosening clamping serew and turning adjusting screws,

7. Clasp the racker roller of No. 1 intake valve with fingers. Rotate
the crankshaft-in direction of rotation and note the point at which
the roller binds and can no longer turn. This is the joint at which
the intakeé valve opens and should occur from'8%to 7° before top center,
Underthe above conditions the exhaust valve will close from 2*beéfore
top eenter to 2° after top center.

¢. Should valve timing not agree with that specified ‘above, then
a recheck should be made and if the timing is still found to be off,
ordnance personnel should be advised to effect adjustment of the
tfiming.

h. If the timing is cowrect, proceed to adjust-the valve tappet
clearance under the roeker arm rollers to 0.010 nch with the piston
at top center at the beginning of the power stroke (fig. 31). Also
do this for cylinder No. 9 which was disturbed as per d above.

i. Check allother cylinders for proper. clearance and adjust to 0.010
inch if necessary.

7. Replace gaskets and rocker.box covers on all cylinders. Replace
spark plugs.

Secrion 1V
FUEL SYSTEM
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61, Description.—a. Tanks. ——Four fuel tanks with a total
eapacity of 185 gallons are provided for the engine fuel system.
Two vertical tanks, each of 3214-gallon capacity, are located in the
front corners of the engine compartment, and two horizontal tanks
of 60-gallon capacity are located one in each side of the engine com-
partment. A separate gasoline tank for the auxiliary .generator
with a capacity of 215 gallons is located in the left rear corner of the
crew compartment,

b. Drains—THe wertical tanks can be drained hy removing a
drain plug at bettom of the tank, directly beneath the filler cap. To
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reach the drain plug, a 114-inch'pipe plug in the floor located beneath
the drain plug must be reingved. To drain the horizontal  tank,
remove the circular platedocated at the rear and bottom ofsponson,
and remove drain plug.

. Replacement—Fuel tanks will be replaced when exgess rust is
present or when leiks develop. Fuel tanks may ‘b& removed as
follows :

(1) Vertieal tanks—(a) Drain tanks.

(0) Remove front top plate.

Fioore 36.—TMael system,

(¢) Remove bottom plate at bottom of engine,

(¢) Remiove bulkhead brackets on each side:

(¢) Disconnect fuel line connections,

(). Screw out shut-off valve.

(g) Lift out tank.

(2) Horizontal tanks—(a) Dyain tanks.

(0) Disconnect gas lines and &crew out shut-off valve.

(¢) Remove engine.

(d) Remove side plate of sponson.

(¢) Remove horizontal tank with top half of housing.

62. Shut-off valves.—a. Two valves (fig. 35) located on the rear
wall of the fighting eompartment under the engine oiltank and to the
right of the power shaft tunnel control the flow from-the right and
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left fuel tanks. In addition, each tank is provided with a separate
shut-off valve (fig. 35). The handles for the vertical tanks extend
threugh the grill, near the turret, in thewoof of the hull, while the
handles for the horizontal tanks are placed in the countersunk holes

in.the roof of the hull, back of thefiller caps.

b. The control valves under thewoil tank in the rear of the fighting
compartment should be turned-off whenever the vehicle is stopped-for
any extended period of time,
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Frsure 36, Vortex air cleaner,

c. The fuel can also be cut off electrically at the earburetor when
the engine is idling, by means of a toggle type switch (fig. 8) located
on the upper left-hand side of the instrument panel. Pressing the
switch to the left automatically stops the flow of gasoline to the
idling jet, stopping the engine.

63. Primer.—a. Description and operation—A priming pump,
Tocated on the instrument board, provides a means of injecting a
spray of fuel into the engine intake manifold to facilitate starting.
The pulling stroke of the priner draws a charge of gasoline into
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the primer cylinder. During. the return or charging stroke, the
charge is delivered to a small distribution housing from which fine
lines run to the top five intake manifold pipes.

b. Maintenance—If.more than a few strokes are required to prime
the engine, the leather packing on the instrument panél’end of the
plunger should be checked for leakage. To stop leakage, compress
packing by halfturns on the packing nut located behind the priming
plunger button on instrument panel until the leakage stops.

e. Primer pump removal—(1) Disconnect tinlet and  discharge:
connection at primer.

Fierre 87.—Gasoline fuel strainer,

(2) Loosen packing nut and remove primer plunger.

(3) Unsérew large retaining flange type nut en front of instrument
panel.

(4). Remove from panel.

64. Fuel strainer.—a. Description. (fig. 37).—The fuel strainer
is of the sediment bowl type installed in the fuel system between the
fuel supply valves and the fuel pump. It is located in the right rear
corner of the engine compartment,

b. Maintenance—The strainer screen can be removed and eleaned
by removing the 14-inch square plug on the side of the straimer and
can be drained by the needle drain valve at the bottom of the strainer.

65. Gages (fig.88).—Two electrically operated.fuel gages are
mounted in a small'box located near the oil coolerin.the rear of the

80

TM 9-750
MEDIUM TANKS M3, M3Al., AND M3A2 65—-68

main fighting’ compartment. The rear gage-is tonnected to the large
left t-a;_nl_{ and the front gage is connected fo the large right tank.
Foraviring see figure 70. A toggle switeh is provided on the front
g)anel’ of the box to operate a small.light for lighting up the gages.
Fhe gages are put into operation. when the ignition ."-i“'it-(‘,hh is
turned “on.” ]

66. Gasoline system opération (fig. 35).—Gasoline from any
tank or combination of tanks flows to a central header. Frout the
header it is drawn through a strainer by a pump to the eavburetor.
Excess gasoline is hypassed through a relief valve and returned to

Fisune 38 —Interior Wiew, right side of bulkhead,

the .};fgs,.d'er to prevent vapor leck and excess gasoline pressnure. . An
additional gas line leads froin the header to the priming (pump
located on the instrument panel. il
' 67. Grades of engine gasoline.—Commercial motopgasoline hav-
g an octane rating'of 91 is preferred and should‘be used. In
emergencies, othergasoline with an octane rating 6f not less than 82
may be used. i

Secriox V
COOLING SYSTEM
Description________ Tl i BaeT e P _._ — I"al'n.t:w:?h
Inspection and maintenance__ . N N 1)'?;
N -~ o I = il

| 68. Description.—The gngine igcooled by an air blast produced by
i fan mounted on the engine flywheel. The fan draws air through

4646065 — 40§ S1
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a grill in the roof of the hull.and forces it between and around the
finned cylinders of the engine. The warm air passes out through
a sereen above the engine doors on the rear of the tank. Airiducts are
formed on the engine ‘by baffles bolted around and between each
cylinder and cylindethead. A shroud forms a further duet on the
inlet of air through the grill.

69. Inspection and maintenance.—At the 100-hour inspection
the eylindersheads and cooling fins on the engine cylinders and the
arrfaces of the shrouding and baffles will be cleaned thoroughly of all”
accumulated oil and dirt. All bolts on the fan ring, baffles, and'fan
cowling will be tightened.

ITTING

Secrrox VI

CLUICH

Paragraph I
General _________ N NN 9 S I . . NSt = 0
Operation________ St e e ey . i e i !
CHTR e s o SN N R .. ... ——s A
Inspection in vehicle. vt I s s s e 3 = e I
Clutch pedal adjustorent_ . SIS, il N R ¢ |
Cluteh release o a N e e S ol BN FogmrnEEsn ]
To remove clpfah® - _____ 3 Xy SRS T— .
Inspection after disassembly. ... MY i e e T \{
Clutch outer hub bearing. & s ECE e 1N
Olutch §nRet hub bearing. - A\ e Y g i) |
ClptelN\pYates oo £ N A e NED B
Reassembling clufeh A W e N A B1 r

3. General.—The chitel serves as a means of applying: engine '[
power to the power train of the vehicle, which consist€ of* propeller
shaft, transmission, differential, final drives, andCsprockets. The ‘
cluteh is built dnto the engine flywheel and is located in the front of
the engine, '

71. Opération.—a. The clutch allows the engine to pick up load u
gradually after shifting gears. When the cluteh is engaged, the =
springs inside the clutch housing exert their full pressure against
the elutch plates, enabling the engime power to go through to the
propeller shaft.

b. When the cluteh pedal is{epressed, the pressure plate is pulled
back from the clutch plates, Coutpressing the clutch springs, allowing
the clutch plates to rotate free of the propeller shaft. Engine power
is thus prevented from’going through to the propeller shafts Boge

79. Care.The cluteh outer hub bearing (fig. 39).is greased as BN ¥ . £ ) : RAPD 2723
prescribed in figure 12. The clutch is disassembled and cleaned as Fraune 39,—Engine fun and cluteh, g
shown in figure 41 at each 100-hour inspection.




TM 9-750

T3-76 ORDNANCE MAINTENANCE

73. Inspection in vehicle, ~“Faulty operation, such as slipping,
grabbing, or rattling, as noted by the driver, should be reported. to
proper authority.

74. Clutch pedal adjustment.—a. Asthe clutch facing wears, the
amount of pedal free play is reduced and in time this’will result
in the elutch pedal striking the floor plate and cause eltch slippage.
It is, thereforecmecessary to check the pedal clearance at intervals
of 100 howesito provide sufficient free pedal play. to permit engage-
ment of cluteh.

b. Correct adjustment of the clutch pedal is made by lengthening
the.adjusting link (fig. 40) so that 14-nch clearance exists between
thewclutch release bearing and flange when the clutch is engaged.

CtuTeH ———— =

L}
/8 GLEARANCE WHEN L—
GLUTCH 1S ENGAGED — | |

\ ~————CLUTGH PEDAL

178" CLEARANCE BETWEEN GLUTCH RELEASE
BEARING _AND_FLANGE.

ADJUST LINKAGE_HERE TO OBTAIN

RA PD 4223

Ficure 40— Adjustment of clutch,

75. Clitch. release.—a. The clutch is provided with a release
device which holds the cluteh in the “out™.pésition (disengaged).
The foot pedal and levers shown in figue 40 are part of the release
meehanism. Release bearings should alwiys be inspected when the
éngine is removed.

h. Clutch release bearings are“lnbricated at least once each day
with a few drops of engine oil as preseribed in figure 12.

¢. When release bearings. are to be removed, first remove lubriea-
tion fitting and remove serewawhich locks nut onto shaft.

76. To remove cluteh.—To remove the clutch for inspection and
possible replacement “of plates, bearings, or grease retainers, first
remove the engine and cluteh from the vehicle as ditected in section

84
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ITI and proceed as follows (see fig. 41). Puaeh mark pressure plate
assembly before taking apart, as each unit is carefully balanced.

@. Remove flange nut (1).

b..Remove flange (2).

¢. Remove nuts and cap screws thit hold clutch housing assembly
to flywheel (5). This includes six cap screws holding release arms
and shim pads.

d. Remove clutch housing assembly (6),

e. After removing two.serews holding plates from ghding off
spindle, remove spinele (8). '

f. Lift out the three metal plates and the two faced ‘plates (9 to 13
inel.).

5 B

4@
]
REmETS
{ RA PD 4225 i
1. Flange nut. 7. Bearing, outex hub. 15. Metal plate.
2. Flange, 8. Spindle. 14. Bearing, hub.
3. Grease retainer. 9. Metal plate, 15. Grease retainer.

4. Housing nut.
5. Housifig cap screw.
6. Housing.

10. Faced plate. 16
11. Metal plate.
12, Taced plate.

. Flywheel.

FIGuRe 41.—Disassembly of eluteh.

g. Do not remoye the, flywheel from the engine crankshaft. Any
wear of facing in flywheel will be reported to the gtdnance mainte-
nance personnel.

h. Disassembly of the clutch housing is not to be attempted.

77. Inspection after disassembly.—¢. Wash all parts.

b. Inspect pressure plate and flywheel for any indication of scores
on gontaet surface. Then check metal plates for burs and eracks.

e Inspect faced clutch plates for worn or loose facing and loose
rivets. Examine splines to see that they move freely within each
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other. If splines are worn, netify ordnance maintenance personnel;
d. Maintenance diagnosis and remedial measures are as folloywss

Symptom and probublé eduse Probable remedy ar action
(1) Stipping.
(@) Weak spring action_____________ Notify ordnan¢epersonnel.
(&) Facing tornoose from plate._-_— Replace plate:
(¢) Stickingpressure plate._________ Clean outet edge of pres-

sure plate assembly.
(4) Excessive oil soaking of plates___. Cléan plates.
(2) " Grabbing.
(@) Oil on lining_________________ < Clean plates.
(&) Worn splines on spindle____{_ s __ Replace spindle.
(3) Vibration.
Release yoke loose on stud_______ Replace yoke.

. '78. Clutch outer hub{bearing.—«. Clutch.outer hub bearing
is shown in figure 41. Care should be used inremoving this bearing
to prevent damage. (After removal, it. should be cleaned in dry-
cleaning solvent, inspected, packed with dubricant, or replaced with
a new bearing if necessary. g

b. When installing a hub bearing, it 18 essential that it be pressed
in place in exact alinement with thé.seat in the clutch housing.

79. Clutch inner hub bearing.—«. The clutch inner hub beaving
is shownein figure 41. The gime precautions and treatment are to-be
follawed in removing and .replacing this bearing as for the chitch
outer hub bearing.

b. The cluteh inner hib bearing is lubricated only by packing at
time of reassembly, Consequently, it is necessary thag this bearing
be carefully packed as prescribed in figure 12 before it is pressed
back into place, “An excessive amount of lubricant in the inner clutch
hub bearing will prevent proper assembly.

80. Cluteh plates.—Clutch plates provide the proper amount of
slipping for gradual and smooth application of power when starting,
and ‘positive nonslipping drive when-fully engaged. Worn or dam-
aged clutch plates will be replaced with new or rebuilt plates.

81. Reassembling clutch.—The order of reassembly is to follow
in reverse the steps used in paking the clutch apart, except that the
spindle ((8). fiz. 41) is réplaced before the clutch plates (9 to«13,
inclusive). Remember to réplace screws and wire that hoeld. plates
on spindle. Care must be taken in replacing flange, as the lips of
seal in sliding sleeye face out. Use shim stock or feeler gages to
ease companion flange onto spindle g0 as not to rupture seal.

86
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Secrion VII
PROPELLER SHAFT
\ Baragraph
_ __ B2
General ______ B . . S — -
Taibrioation. . 8 N e s BREEStes ¥ 4 2 e o
Inspection - ML N Y o

82. General:“~The propeller shaft (fig. 42) transmits power from
the eluteh tosthe transmission and the rest of the power train. 'l;
is equipped avith universal joints at either.end-to permit operaing
at ancangle with the transmission and u]utub. It 1s 111(:105\e‘d .m P
heuging or “tunnel” in the center of the ﬂ'om- of the crew compartment.

83. Lubrication.—The universal joints and sph.ne. are e(1111ppe.d
with small plugs which are replaced with pressure fittings for lubri-
cation. Lubrication will be in‘aceordance with {'1g1.1?;'a 12. (
to reach these plugs, guard plates on the ends of the _t.fumel must first
be removed by taking out'the four cap screws holding each guard
plate. ' ; 1

84. Inspection.—Universal joint bearings and the slip ]olmt grease
seals are the parts avhich are most apt t_o_‘fve.m'.ou.t. E}fc.essn«'e Vlbm—
tion, produced/ by the propeller shaft w%nJ("a. it is in motion, should be
reported to gidnance personnel. Theslip joint grease seals should be
inspected for Teakage during the 100-hour check.

.\'u'm.—-—’ﬂm using arms are authorized to remove and reinstall a propeller shaft,
obtaining necessary instructions from ordnance personnel. The replacfﬂnel_lt O_f
one propeller shaft with another propeller shaft must not be (11'.;119 by using TS,
hewever, unless authorization is received from ordnance pel'sonuel‘. . Wlfen in-
stalling a propeller shaft it is important that the marks on the slip joint line up.

Secrion VIIT

TRANSMISSTON, DIFFERENTIAL. AND SEEERING BRAKES

Paragraph
Transmission and differential . __ S e SR 80:(;
Stegrfpg Brakes_ - oo SESHEY . . S, e e ;1,7
Adjustiment of steering brakes_ . NN e e D i e B -
Adjustment of pa rking brake.________ &\ s ey g
Replacement of gear shift lever -\ e e e St 3
Lubrication___ _____ —— . N e e o oewioutoos Lo

85. Transmission and differential.—a. T?'a,ﬂ.sm,i&x-irJn..-——T]}e
transmission has five forward speeds and one reverse speed, . It is
svnchromesh in secondy third, and fifth gears, and cuustau‘t- '{nesh in
first and reverse. A parking brake is built into the transaiission and
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is operated by/a lever to the left of and behind-the driver. This brake
will béused only after the vehicle has been brought to a stop.

beDifferential —The differential is calleda “controlled differential”
not only because it serves to transmit engine power to the final drive
mnits, but also because it is controlled by the steering brakes, in order
that the tank might be steered.

86. Steering brakes.—The steering brake assemblies are located
on either side of the differential. between it and the final drives; Older
models have a hydraulic'booster (Hycon) system attached 40 steering
levers.

87. Adjustment of steering brakes.—The adjustment of the
steering brakes ds.extremely important and only speeially qualified
mechanies should be permitted to perform it. Figure 45 illustrates
the adjustment of the steering brake. Both hands should be adjusted
equally and the linkage to the levers then set'so/that the bands contaet
the denm/at the same time when the steering levers are pulled back
evenly.

a. Remove the plug and gasket from.the brake drum housing cover.

b. Insert through the hole a 14g-inch deep socket wreneh (supplied
in the tank mechanic’s set) and engage this wreneh over the brake
adjusting nut.

¢. Turn the brake adjnsting nut one-half revolution clockwise to
tighten the brake band.

Nore.—The brake adjusting nut has a cylindriealsurface on the pressure end
instead of the usnwtlat face. It js. therefore, imperative that this cylindrieal

surface be seated fiunly against the cross pine when the ahove adjustment is
completed.

d. Check adjustment by pulling back on the steering lever which
1s connected to the brake hand.

e. Auvolder models, the hydraulic booster system greatly inflnences
the brake operation. Tt'nay be found that the above adjustment
does not produce satisfactory operation. In this eveit “ordnance
maintenance personnel should be notified.

88. Adjustment of parking brake (fi 2.43) —The parking brake
depends upon @ toggle joint for its locking action, This joint con-
sists of an‘eceentric on the end of the cross shaft te which is fastened
an eye and @ link. The adjustment of this linkage should be such
that application of the brake lever will cause the toggle action to go
past center and into the locked position after seating the brake shoe
lining firmly against the conical brakedrum. To adjust the parking
brake proceed as follows:
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a. Remove the cotter pin from the eccentric end of the lever cross
shaft and remove the washer.
b. Pull out the cross shaft tmtil the eccentric end of the shaft passes |
out of and clears the eye/which is threaded into the link.
¢. Remove the spacerfrom the shaft.
d. Turn the eye counterclockwise, thus serewing .it”out from the 6
N
|

link the desired”#mount. For normal adjustments to take up for

£ W
£/

"3 RA po 276

[T T i
Igaume’™d —Pransmission.

@‘. Bnus Banp
BRAKE ADYUSTING NUT & r\'\\\“

| DEEP SOCKET WRENGH ] ™ NN “} -\' .
stila Jalll L)) —\\\(

l* 43 N

o

HOUSING PLATE

Fiouvry 42 —Parking brake adjustment.

weais it is best to turn the eye one-half‘turn at a time, slide the cross
shaft’ back into position, try the brake, and repeat this until the
condition described above is obtained.

89. Replacement of gear shift lever (see fig. 46).—1If the gear
shift lever becomes broken of benit, it can be replaced as follows:

a. Remove cotter key from nut.

b. Remove nut. |

¢. Drive out bolt. '-

d. Lift out lever assembly.

A 2

\ 5

®
®
5 e

Fioune 45— Adjust ment of steering brake,
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¢. Replace in reverse order. -One arm of the yuke.is straighter than
the other. It is absolutely, necessary that the straightest arm 'l_)e'un
the left side of the yoke, wwhen replaced, in order that theshifting
lever selecting finger beable to contact all shifter rails.

GEARSHIFT LEVER
ASSEMBLY

RA PD 4217

Fravig 46— LReplacement of gear shiltt leyer,

90. Lubrication, ~a. 7'ransmission—(1) The tramsmission con-
tains 26 quarts_of" oil, which is circulated by a ‘smmll pump built
into the teansmission case. Oil is added and the level 15.0110(.‘1{8[1
by the removal of the filler cap, which is located to thf- 1-1g}1t .aml
' A bayonet type oil gage is built into

to the rear of the driver’s seat. :
It is necessary

the cap.  Oil is hot and foaming at the‘end of a run. i
to let the tank stand before the leyel is checked ill.ld a(.l{htl(ln‘m are
made to keep the level up to the.full' mark. Use oil as specified n
oure 132, )
hb(u‘.j; }[‘le transmission oil will be drained at inter\inls. as indi¢ated
in section IV, chapter 1, by the removal of a plug in the bottoni.of
the case. This plug is veached from I1!1l|£‘l‘!.ll-'2[f|1 the tank. through
an opening in the floor directly below the drain plug.

92
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b. Differeatial—(1) The differential and the final drives are lubri-
cated by a single system.  The oil level i checked by means of the
plugs “on the outside of the tank. Botl™ plugs must be checked,
nnless the tank is on absolutely level @round. The oil level should
be.up to one-half inch below the bottom of the plug. The level of
the oil will be checked at the endofeach day’s run.  Oil of the proper
grade (fig. 12) will be added“td keep the level up to the full.mark.
Oil may be added at eithex the filler plug inside the tank or by remov-
g the plugs in the frefit’of the tank, on the outside in the final
drive housings.

(2) The oil iy e differential and final drives will-be drained at
intervals indicated. in section TV, chapter 1. Two. drain plugs are
located on the outside of the tank in the bottomof each final drive
housing. “Another plug is located under the differential. All plugs
must be removed. One hundred twenty gquarts of oil of the grade
shown i figure 12 will be required for refilling the differential and
final drive.

Srerron IX

FINAL DRIVE

Paragraph
Peseription_.________ ____ —L . TS, dnd 91
61115 (of 14 o} | NPT SUE, . (R e, | B, w2
Removal of final drive unit™ . e e R RN . =3 e el - 1

91. Description.—The final drive transmits the power from the
controlled differgntials to the hub of the driving sprocket through a
set of reduction-gears. The final drive and brake housings are
bolted to each side of the differential ease, and the driving sprockets
are bolted to.the hub. Both final* drives are mterchangeable, left
for right,\ineluding cover, gaskéfs gears, and shaft.

92: Lubrication.—The final drive lubrication system is.a part of
the differential system and all details will be found in section VIII.

93. Removal of final drive unit (see fig. 47).—a. Slacken and

disconnect the track under the drive sprockets.

b. Drain oil frem the final drive and differential

¢. Remove.the hub assembly by taking off the éight retaining nuts.

d. Remove the 22 studs which secure the final drive unit to the
differential housing.

e. Withdraw the final drive unit.

f«{Po install unit reverse the procedure, It is advisable to replace
gasket. Install final drive shaft with tapped end out.
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WASHER
BOLT, FINAL DRIVE L ﬁ

FINAL DRIVE
STUD,FLANGE
SPROCKET "AND HUB ASSEMBLY

NUT,SPROCKET
Fieuee 47.—Finanl drive and braké leusing.

FINAL DRIVE HOUSING

RA PD 421

SECTION X

TRACKS AND SUSPENSIONS

P'arazraph
Descriptionsand operation_ . _Ses o e y ;:f)
Drive Sprockets- N T ey s L et -, oF
Bogies —____ e A D =S— S ceio g LM .
AN N e N ol
Vi, o (5 N Wit 9 A— . — M e s i
Grousers _____ e Y oo i ERRERE () 7% 3

94. Description and operation (fig. 48).<Six two-wheeled
rubber-tired ‘bagies or suspensions, bolted to.the hull, support the
vehicle ot springs. The tracks are driven by sproukets. on the front
of the tank. Two adjustable idlers at the wear end of the ]1]111 are
provided to maintain constant tension on the tracks. The wmght. of
the upper portion of the track is catried by steel track-supporting
rollers on the top of the suspension-hracket. ‘
95. Drive sprockets (fig. 47).~a. Description—Hub a.stsemhhes
are formed by bolting two spreckets to a hub, which in turn is bolted
to the flange end of the final drive shaft. These sprockets and hub
assemblies are interchangeable as units, and should be transposed
between the right and left final drive shafts when the teeth have been
appreciably worn. _
p;. To ?’e}?i’-ace the hub assembly (see fig. 47).— (1) Slacken and dis-

connect the traek below the sprocket.
94
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(2) Remaye the eight hub retaining nuts.

(3) Remowe the hub assembly.

(4) Lo replace the hub assembly, reverse.procedure. Connect the
track and adjust tension.

96." Bogies (fig. 48).—a. Description and operation—The bogies
are the supporting and conveying. units and are sometimes called
trucks or suspensions. The movement is transferred from the wheels
to the arms and levers and is absorbed by springs. On top of each
bogie assembly is a single steel roller to support and carry the upper
portion of the track. The roller assemblies are bolted in seats on
top of the bogie brackets,

b. Lubrication~Yubrication of the wheels and the track support-
ing rollers is through lubrication fittings. Relief yalves are provided
to prevent injury to oil seals. See section IV, ¢hapter 1, for lubri-
cation instruetions,

¢. Care—Pieces of gravel or stone have a téndency to wedge. be-
tween the bogie tire and the bolt that connects the lever arms, result-
g in rapid deterioration of the tires by the formation ‘of deep
arooves. Frequent examination is required to prevent this-damage.

d. To replace bogie wheels (fig:49) —Bogie wheels can be replaced
without disconnecting or loosening the track.

(1) Place bogie wheel lift-inder bogie bracket as.shown in figure
49. Drive the tank upon bogie wheel lift. Caution must be exercised
that the tank is moved:slowly and stopped in the proper position.

(2) Remove the cotter pin and nut onthe back end of the bogie
wheel gudgeon (fig. 50).

(3) Remove gndgeon with slide-hammér gudgeon-puller. If it is
too tight, use the screw type gudgeon-puller. Care should be taken
not to damage the Woodruff key, used to prevent the spindle from
furning, or the thread on the end of the spindle.

(4) Install in reverse order; when replacing bogie spindle or
ondgeon be sure that it is well oiled.

e. Replacing wheel-“bearings and oil seals—(1) Remove spacers
with oil seals and drive out bearings and spacer with, eopper drift.

(2) To replace bearings and oil seals—

(@) Placebearing in one side of wheel.

(b) Place'spacer in wheel.

(¢) Push other bearing in wheel until it rests against spacer.,

(d) ‘With two oil seals in place on each spacer leather portion
nearest the center line of the wheel, place one spacer in each side of
wheel. )

Caution.—Make sure oil seals are on spacer correctly.,
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f- To réplage wvolute springs—(1) Slackeit~and disconnect the
track.

(2)~Remove roller from top of suspension.

(3))Remove plugs above each spring and insert jack studs into
threaded plate at bottom of spring,

(4) Relieve tension on wheely by screwing jack nut on the stud
against the suspension bracket s shown in figures 53 and 54.

R4 PD 42

KA, PO az22

Fravre 50, Removal of hogie wheel,

(5) Remove gudgeon clamp screws.

(6) Raise tank off wheels, placing jack at edge of hull floor.

(7) Remove bogie arm gudgeons, using a 8lide hammer or screw
type: puller. Wheels and arms are now. free and can be removed.

(8)" Release springs by unscrewing jack nut.

Note.—When unserewing  jack nat to release spring, the socket wrench
handle on the jackserew should be Wold o prevent the jackscrew from turning

4546055 —d2 7 97
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out of the gpring plate. As an extriprecaution, a jack placed under the spring
plate can be used together with fhe jack nut when releasing the tension of the

spring.
(9) When tension is released, remove the jackserew and the spring
will fall out.

RA PD 4224

1. Frame, 9. Buspension gudgeon,

2, Bolt. 10. Volute spring. !

3. Nut. 11. Spring compression bolt.
4, Wearing plate. 12. Roller suppnrt‘.

6. Cap serew, wearing plate retainers 13. Track-supporting roller.

6. Lever arm. 14. Roller axle ‘I:ralr.

7. Wheel gudgeon. 15. Spring retainer assembly]
8. Wheel. 16. Wearing plate.

Fiaore 51.—Bogie components.
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(10) To\replace the spring, reverse the procedure, using jack
to raiselever spring plate, and spring it in place.

g Wearing plates.—Replace worn or damaged wearing plates as
shown in figure 5.

WEARING PLATE=TO
BE REFLAGED

7Z;

\ RA PD 4233

Fiogre $2.—Removal of wearingsplate from bogie lever arm.

97. Tracks.—a. Description, (fig. 55).—Most of the medium tank.
tracks dre composed of rubber frack shoe units, each assembled syitli
two(pins. The units apé Jassembled into an endless track by the
steel end connections whieh’are secured to the ends of tle pins by
wedges. The steel end, connections also serve as guides to keep
the track in alineipent with the bogie wheels, idlers, and drive
sprocket. The ouiter ends of the connections servé as driving Ings
and engage the teeth of the final drive sprocket,. Some of the tanks
are provided with rubber jointed tracks having a steel wearing
surface of interrupted grouser design amd-an inside cushioning
surface of rubber.

b.\Maintenance.—The rubber track~shoes are of the reversible
typerand should be reversed when worn*to such an extent that further
wear will cause the tubular seetion of the metal link to become
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dented or deformed. Damaged: or unserviceable units should be
removed from the track and replaced with serviceable ones.
. Removal of track (fige 55)—(1) Make sure that tank is on

level ground. :

©

PLUG T‘ PLUG
=} TIGHTEN

nm-/w
N

/
‘., g O 2 I o, 2%
) BOGIE ,FULLY ASSEMELED REMOVAL OF PLUGS AND ROLLER SEATING OF SPRING=COMPRESSION

Frauni, 58.—Disassembly of bogie i first steps.

=,

REMOVE
SUDGEONS = %

t

b
7
%ﬁ

= :
i r // ~
N \ e ~:.1
‘F.-I \ —— .
b / 6 |
; N e o,
COMPRESSING VOLUTE SPRINGS FINAL DISASSEMBLY-
‘BY TIGHTENING DOWN NUTS DROPPING OF UNDER~ GARRIAGE REMOVAL OF SPRINGS
\ RA PD &

Freore 54.—Disassembl¥ of ‘hogie ; final steps.

(2) Release the track tension by means of the eccentric idler shaft,

See ¢ below.
(3) Remove the nuts and wedges on the inside and outside end J

connections. The most. convenient place to disconnect the track is
just below the sprocket. When replacing, the link«to.'be added
should be inserted midway between the sprocket.and the front
bogie wheel.
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(4) Remove connections as shown in figure 55.

(5) Lower the bottom portien of the track to the ground.

(6) Move the upper pertion of the track to the rear‘over the
drive sprocket and supporting rollers by means of a crowbar.

(7) Push or pull the vehicle off the tracks.

d. To replace~track (fig. 56).—(1) Lay the trackion the ground
in a trench at the tank and deep enough so that the bogie can ride
onto track, and push or pull the vehicle on it so that the end of the
track projécts out beyond the front bogie wheel approximateley. 16
inches. _

(2). Bring the other end of the track over the idler and track-
supporting rollers to the drive sprogket.

(3) Take up the slack by revelving the drive sprocket forward
with a long bar.

(4) Bring the end shoes together by means of a special jack hook
until the guides, wedges, and nuts can be replaced as shown in
figure 56.

(5) Adjust track as described below.

e. T'o adjust track. (fig. 57).—(1) Looesen-the two outside clamp-
ing bolts which hold the spindle of the “éccentric cam in the split
housing. 'N

(2) Spread-the split housing by turning the center bolt counter-__J
clockwise,

(3)" Raise the clip at the end of the spindle.

(4) Drive the collar (plate) off the serrations of the spindle:

(5) Adjust the idlerby turning the hex end of the spindle shaft.

»

Assembly of

o —

Fioveg

Nore.—The tension @f the tracks should be adjusted as follows in order to
prevent throwing ‘of the track: With a straightedge placed on top of the
track befween the.frack-supporting rollers, the sag of<the frack measured
from the sfrujgﬁtpﬂ’gu should be approximately 31 to 1.ineh, measured between
the front two. support rollers.

(6) When the track is adjusted, slide the collar back onto the
serrations of the spindle and lock it with.the clip. Release the cen-
ter bolt by turning it clockwise and tighten the two outside bolts.

98. Idlers.—a. Description (fige 58).—Two large steel idler wheels. Q
are mounted on the end opposite the driving sprockets to support
the tracks. They are provided with an eccentric adjustment for the
purpose of adjusting the ténsion of the tracks.

b. Adjustment.—See paragraph 97e.

e. Lubrication—A Tubrication fitting adaptable to the grease gun
is installed in the hub of the idler. It is also equipped with a relief

3
1

fitting. See section IV, chapter 1, for lubrication. instructions,
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d. Removing and replacing idler wheels (with track removed).—
(1) Remove the idler cap by removing the six cap screws.

(2) Take out the splitpin securing the wheel nut and rerove
the nut.

(3) Remove the sheel.

Nori—Before replacing the wheel, c¢lean bearings, oil retainers, and spacer:
when worn or damaget, replace with new parts.

(4) Paek inner and outer bearings with grease,

99. Grousers.—Grousers are provided forconditions of travel
where the tracks do not provide sufficient. traction such as steep.
slippery hillsides, deep mud, or in snow, or ice. The grousers are
attached to every eighth track shoe by steel pins and a cap screw in the
hele provided in the end of the pin-nthe track block.
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100. General description.—Due to the increased number of elec-
trically operated accessories, a 24-velt electrical system has been in-
stalled in the medium tank. An additional charging plant, deseribed
in section XII, equipped with a small motor and generator, has also
been installed to supply the extra power and aid in charging the
batteries. The wiring diagrams show the electrical circuit of the
tank.

101. Battery (fig. 59).—a. Description—Two 12-volt storage
batteries are coniected in series to maintain the voltage of the system
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at 24 volts. The batteries are installed in the battery compartment.
located on the left side of the'floor in the fighting compartment; be-
hind the driver, and under. the turret basket floor. A direct and
separate connection is made between the battery and the radio switch.

b. Checking—Thedevel and specific gravity reading 6f the battery
fluid should be cheeked every week and at the end oflevery long run.
Distilled waterghould be added when necessary to bring the fluid level
up to one-quarter inch above the tops of the plates. If the specific
gravity of any cell is below 1.200, the battery should be recharged.

e. Removal and replacement.—(1) Open the main battery switch
(fig. 59

(2) Disconnect the battery cables (check legibility of markings).

(3) Remove the bracket hold-down bolts.

(4) Remove the battery thretigh the opening in the turret floor.

(5) Replace in reverse order:

Nore—When mounting batteries, see that the positive terminils are next

to the propeller shaft, that“the posts and the terminals have been cleaned and
couated with petrolatum, and that the terminals are tight.

102. Battery switch (fig. 59).—a. The battery switch is mounted
on the left side-of the battery box and/is provided to cut off the bat-
tery current atiits source. A second.switch is also provided in the
same box for-cutting of the radio eirenit. To open either cireuit,
raise_the kmobs,

b. Foweplace battery switéhs—(1) Remove the partition sepatating
battery and switch compartments.

(2) Remove the switelr knob by driving out the retaining pin
from the handle.

(3) Remove the terminal nuts and the leads,

(4) Remove the two retaining bolts,

(5) Remove the switch.

(6) Replace in reverse order.

103. ‘Voltage control (fig. 61).—a. Déscription—To prevent
overcharging of the batteries, the generator on the engine and the
auxiliary generator are equipped with individual generator control
boxes. These boxes of the detachable type, ave located near the floor
of the fighting compartment, behind the battery box, and include
a voltage regulator, current limitator. and reverse current relay.

(1) The voltage-regulating unit maintains the output of the gen-
erator at a constant predetermined voltage of 28.4 volts... The cur-
rent output of the generator is antomatically varied in accordance
with the state of €harge of the battery and the amount of current
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being used throughout the vehicle. Thus the proper charge is de-
livered to the battery at all times withont danger of overcharging.
(2) The current limitator unit limits the maximum current out-
put to a value slightly in excess of the rated capacity of the generator.
(3) The reverse current relay  or cut-out prevents the battery
from discharging through the'generator when the generator is.at
rest or when it is not developing its normal voltage. New models
arve also equipped with an 80-ampere fuse to further protect-against

discharging.
DUMMY PLUGS

GROUND GONNECT

NO.14 YELLOW offll

TO REAR
TERMINAL BOX

NO, 8 BLACK WITH

TRACER GENERATOR

Fieune 62 —Generator gonnections, N pRaae

b. Inspection and adjustments—When properly installed and op-
erated, the generator control units should not require any adjusting,
If ingpection reveals loose of faulty contacts, improper operation,
or if the voltage as indicated by the voltmeter is consistently above
or below normal, the unit should be replaced. To replace a unit,
release the spring cateh, take the top box off the base box{ and install
a new unit. In pulling the top box from the bottom box, the opera-
tion is similar torémoving a tube from a radio set.

Caution.—Before attempting to inspect or replace the control
box. make sure the main battery switch is open.

¢. Lubrication—No lubrication is required-at any time.

104. Generator filter (fig. (i1).—A shielded coil is provided in the
generator-battery cireuits to reduce radio interference. Separate
filters are supplied for the generator on the engine and the auxiliary
generator. They are located on-the floor of the fighting compart-
ment, behind the battery box.
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105. Magnetic starter switch.—In order to avoid the necessity
of runming heavy cables, necessary in the baftery-starter switch cir-
cuityup: to the instrument panel and becatise of the large current, a

w
: magnetic switch is mounted on the engine close to the starter. 'I'his
2 switch is actuated by a toggle type starter switch located on the
I\w & (1| instrument panel (fig. 8),
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";’Eﬁg et 106. Instrument panel.—Figures 8 and 63 show the location of
GEed = ' the various electrical and nonelectrical instruments meters, and
gz 2 Trev ; . )
Ve o won 2555 { switches on the instrument panel.
I—\ CRvae ¥ S u zz N a. Voltmeter.—A voltmeter, located on the instrdment panel, indi-
o L . . < )
| D% 2394 ' cates the voltage in the cireuit. It is connected fhrough a 10-ampere
[ 1 =} ]_
Scmo
@ fuse.
% b. Ammeter—The ammeter is located owthe instrument panel, and

indicatesthe amount of current in amperes charging or discharging
from the battery. The amount of current will vary depending on the
engine speed and electrical units in nse:

¢. Hour-meter—(1) The howr<neter indicates the total number
of hours the engine has been in operation. The meter is installed

BOOSTER SWITCH
STARTER SWITCH

V/V
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with a pressure switch. When the required pressure is reached the
meter will start operating and will continue to operate whetheér the
engine idles or is under full-load until the engine is stopped.

(2) The pressure switch is installed in the oil pressure system by
means of a T conneetion near the oil pressure gagé, behind the
mstrument panels

d. Ignition switch—The ignition or magneto switch lucateq on
the instrument panel has four positions as indicated on the sm.tc.h.
To extremé right, both magnetos off; to the right of center, right
magneto on; to the left of center, left magueto on; to the extreme
left; both magnetos on.

e Blackout switch—The blackout switch is of the push-pull type.
Tt is located on the upper left-hand corner of the instrument panel.
To turn on the surface lights, the spring button on the side of the
switch must be pulled out.” The switch has four positions. The
first is the off position, the _second operates the blackout lights, tlhe-
third operates the service lights, the fourth’ operates the service
stop lights. . -

f. Starter, baostén, compass, fuel cut<offy and wiper switches.—
These are all toggle switches located ©on ‘the instrument panel, and
so labeled. .

g. Dasl light switch—The dash light switch is of the push-pull
typeylocated on the lower right section of the insh‘ument;‘ panel.

k. Defroster and windshield wiper sockets—The defroster and
windshield wiper sockets are located in the upper left corner.of the
instrument panel.

i. Tachometer—The speed of revolution of the engine crankshaft
is indicated by the tachometer. It is driven by a flexible, encased
shaft connecting to the tachometer drive in the rear face of the
accessory .casé: Tachometers that register. incorrectly will be
replaced. N\ .

. Speedometer—The speedometer is driyen by a bﬁvxﬂ}]e Shﬂ'ft-
connecting from the spiral gear on the output shaft of the transmis-
sion.” An adometer is also incorperated in the head of the
speedometer. ‘ ;

k. Oil pressure gage.—~This gage records the pressure in the engine
oil manifold through a 14-in¢h copper tube connected to the left side
of the oil pump housing. ] \

l. Oil temperature gage—This gage indicates the engine 0il tem-
perature by means of a temperature-sensitive device Jocated on a
fitting in the oil ptmp.
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m. Fuel “primer—The fuel primer is located on the instrumon|
panel ‘amd is discussed in section IIT of ehapter 1 and section 1V
ot chapter 2.

a. Oompass—(1) Description—A~compass is installed in some of
the tanks. Necessary lumination, “eontrolled by a tumbler switch
to the right of the compass, is provided by a small lamp.  The il
is accessible for replacement by removing the upper knurled. plig.
The two-prong socket at, the rear end permits the remoyal ol the
compass without disturbing the conduit fastening.

(2) Compensation.—~(a) In order to correct or compensate for

- the attraction of \the various metal components near the compass. i

means of compensition is provided within the instrument. By
removing the two screws, the upper lamp holdex or shield may be
removed, ‘thus exposing the compensating serews. Using the small
brass screw “driver provided for this purpese, turn the serews nntil
the white dot in the screw slot alines with the white dot ah'tlie
compass body,

(0) With all equiment of a magnetic nature in place, head the
vehicle due magnetic north, as.determined by an instrrtent outside
and away from the vehicle. /(A surveyor’s transit may be used.)
Turn the “N-S” screw untilh¢-compass reads “N™./Head the vehicle
due west and set the compass at “W” by turning the serew marked
“E-W?”. Head the yehiele due south and remoye one-half the exist-
ing error by turning“the “N-S” adjusting screw. Head the vehicle
due east and remove onme-half the existiiie error by turning the
“E-W" adjusting. screw.

(¢) Recheck by heading the vehicle on the magnetic headings shown
on the compensating card and récord the corresponding compass
readings in the spaces provided:

(&), The compensatingreard is carried in the deviation cardholder.
attached to the panel above the compass.

(3) Maintenance—~At frequent intervals, ingpect the' mstrument
for the appearance of bubbles in the bowl, and if ne¢essary remove
the filler plug and'wefill with ethyl alcohol. Compehsation for error
due to variablé magnetic influences should be made whenever such
conditions arise.

107. Maintenance.—All instruments and switches that become
inoperative should be exchanged for serviceable ones.

108. Mounting.—To replace any instrument or switch from the
instrument panel—

. Open the main battery switch.
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4. Remove bottom cover of box by removing six nuts.

¢. Remove screws on face ©f panel holding the defective ingtru-
ment or switch and the nuts, spacer, and lock washers. _

d. Remove the defective instrument or switch from the bottom of
the instrument panel.

e. Replace in reverse order.

109. Fuel gages (fig. 38).—The fuel gages are glectrically op-
erated. They.are located just above the power tunnel close to the
rear bulkhead of the main fighting compartment.

_~/ GROUND. GONNEGTION

FUEL CGUT-OFF
SOLENOID

— NO. 14 BLUE WIRE

T TO/REAR
2 4 TERMINAL BOX
3 \ RA PD 5591

Figr e Ga.—1Muel cat-off solenoid,

110. Solenoids. —«. The firing of the combination 37-mm gun
and the caliber .30 machine gun, the bow guunsy and the 75-mm gun
is accomplished by solenoids which operate the firing levers. The
switches eontrolling the electrical circuits to these guns were con-
veriently located for the respective opeérvators. The solenoids func-
tiort automatically upon operation of the control switch.

b. When properly installed, these solenoids should not require any
attention. If trouble is expérienced during normal operation, a
heavy jumper placed acréss the contact terminals will indicate
whether the solenoid is ioperative or trouble lies in some other part
of the circuit. If the solenoid is inoperative, replace with one that
works.

116

T

Vf‘

TM 9-750

MEDIUM TANKS M3, M3Al, AND M3A2 111-113

111. Bowguns’ firing mechanism.—«, The switches which con-
trol the fiving of the bow guns are located_on the steering levers.
Either switch will energize the solenoid,aud fire both guns.

h. The electric power is supplied by the main batteries and can be
cutroff by a push-pull switch located in the relay hox (fig. 66). The
relay box is attached to the front hull plate to the left of the
mmstrument panel, directly above and between the bow guns.

e. The fuse for the bow gun circuit is in the main fuse box in‘the
instrument panel,

NO. 14 WIRE USED THROUGHOUT SWITCH

‘CHROME

BLACK 'WITH = To SWITGHES
RED " TRACER —. ON STEERING
LEVERS
RED
T0
% INS TRUMENT
7 “  PANEL
TO BOW TO BOW
GUN SOLENOID™ | CHROME  £3]" 6un soLeNoD
RA PD 4310

FrGure 66.—Bow goil relay box,

112,.75-mm gun firing mechanism (par. 354 (7)).—The wit-
ing diggram for the electric\firing mechanism is shown in fignye.67.
To five the gun, depress the firing button located at the centér of the
traversing handwheel (fig. 14). Depressing the button’ actuates a
switeh which sends®anelectric current through a solenoid. The
solenoid plunger. pushes against a shaft that operates the firing
plunger lever. . The switch box (fig. 67). which gentains a relay and
circuit breakery Is mounted on the left side of the'gun. The fuse for
the 75-mm gun circuit is in the main fuse box,

113, Lights.—a. Description—(1) Two 'headlamps. two front
blackout: lamps, and two rear Jamps are provided. The tail lamps
are combination lamps. The rear left is a combination stop, service,
and blackout lamp. The lower lens is the service and service stop
light and takes a double beam-3-21 candlepower bulb, The upper
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lens is the blackout light. In.the rear right lamp, the lower leng is
the blackout light and the upper lens is the blackout stop light.

(2) Both stop lights awve-controlled by stop light switehes con-
nected with the steering hand levers. No stop signaling will be seen
until both hand levers are pulled, indicating a slowing down or full
stop. .

TO FIRING USE NO. 14 WIRE :
SOLENOID UNLESS OTHERWISE Y
NOTED .
>— BLUE
| — RED
s
///— TO STABILIZER
,— NO.8 BLACK
BREEN P2 N | WITH TRAGER
T N ,— To LAMP ,\
i = . .'|.‘ ) \
0 — BLUE
RN ? fil TAN
i — NO. 6
TO INSTRUMENT =—
PANEL TO FIRING
SWITCH RAPD 5594
Fioure 67.—75-mm gun switch and reliy box.

b. Focusing—The headlights are focused by means of a focusing
screw back of the headlamp. The trmmion and pivot mounting
brackets provide for altering their position. |

e. Bulbs or lamps used. \

Type Candlepower Coniact
Headlights:

8 oServite e O™ 40  Single.

2 blackout-.._____&__“_______________ 3 Single.
Rear right:

1 blackout stopdight___________________ 3 Single.

1 blackout tail'Jight_____ . Single.

A\ P
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Tupe Candlepower
Rear left:
Iuservice tail and stop light

Contact

(upperunit)____________ o 32 Double (double
filament).,
1 blackout tail light_______ssa s 3 Single.
2 instrument panel lights 2.« _________ 3 Single.
2 compass lights (1 spave)o= ___________ 3 Single.
175-mmgun light L= 3 Single.
Qturret lights___ .« M ___ ____________ 3 Single.
1 fuel gage ight_ o ______ 3 Single,

114. Siren.—The siren is located on the front vight fender of the
tank and is opexated by a foot button at the driver’s left foot. To
replace siren—

a. Open the main battery switch.

b. Digtonnect the electric cable at fender donnector.

¢ Remove the nuts and bolts.

d. Remove siren.

¢. Replace in reverse order,

115. Fuse box.—a. Descriptian (fig. 63).—A fuse hlock mount.-
ing seven fuses is inclosed in the fuse box, located in-the left end of
the instrument panel box. The fuse box is stamped with the am-
perage of the fuse required in each position. A duplicate set of
fuses is clipped to the €over of the fuse Box for replacement pur-
poses. These should be clipped in places as shown. Spares should
be replaced as soon as possible after beiig used.

Nore—Only the fuse designated will be justalled. Larger, smaller, or make-
shift fuses will not be used. The fuse box cover can be removed from the
under side of the panel by removifig. the two muchine screws. Fuses not in
the main fuse hox are shown in their respective cireunits.

bi fuse sizes and locétion—The correct fuse installation’iu® the
fuse block is as follows, listéd from the left side of the tank:

Amperange Instrument
20 Dash light and fuel cut-off.
20-Siven and lights.
20 Wiper switch.
60 75-mm gun,
30 Bow guns.
10 Voltmeter, compass, and hour-meter.
10 Booster, starter, and ignition.

¢. Fuse block assembly replacement—(1) Open main battery

switeh.
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(2) Remove two screws on back of fuse block assembly and rve-
move cover,

(3) Remove four serews from the back of the instrument box.

(4) Disconnect all wires at connections in fuse block and pull
wires through.

(5) Remove fuge-block assembly.

(6) Replace in reverse order.

116. Radio shielding on conduits and cables.—a. Descrip-
tion~DBoth high- and low-tension wiring ig° shielded by flexible
shielded .conduit. The radio shielding required for the engine and
its motnted accessories is formed in a_unit known as a “harness”
and.is_described in section I11. The flexible shielded conduit is-oil-
and water-resistant. 'Within the shielded conduit, standard unshielded
ignition or primary automotive cable is used. :

b. Maintenance and inspection—(1) The electrical wiring, the
shielding, and conduits require frequent inspection ane check.

(2) All erushed shielding and conduits should be replaced. Oily
or dirty spark plug shields or shielding fittings should be cleaned
and all coupling nuts tightened. Wires and conduits which have
become oil-soaked should be replaced.

(3) In cleaning couplings or spark ‘plug shields, a solution of
carbon tetrachloride should be used.” If carbon tetrachloride is not
available, dry-cleaning solvent anay be used. After cleaning and
dryingy the threads of each coupling should be cleaned with a small
wiré’ brush to remove high-resistance oxidation which sométimes
forms on the inside of aluminum couplings.

11%. Radio.—a. Description.—There are two types of radio in-
stalled. The majority of tanks will use the tank-to-tank model,
operating on 24-volts, which will be installed in the left sponson.
The staff and command tanks will have a radio set in the command
channel in addition to the other set. The eommand model will be
installed. in the rear right sponson.

b. Radio junction box—A radio take-off box is located just above
and. in front of the main battery switch, which is attached to the
left side of the battery box.

e. Radio switch—A\ switch 1s provided to cut off the battery cur-
rent for the radio at its souree. It is located in the main battery
switch box, in the left side of the battery box. To cut off the cur-

rent, the knob is raised.

118. Interphone system.—The model RC53A interphone com-

munication set is installed to provide a means of enabling the tank
crew to communicate with one another, There are earphone facili-
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ties for alllmembers of the crew so that they may hear orders from
the tank commander, and equipment for five of the crew—all but
the 75-mm and 37-mm gun loaders—to speak to the other crew mem-
bers by use of telephones.
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TO INSTRUMENT PANEL
THROUGH TUNNEL7

TO VOLTAGE
REGULATOR

TO RIGHT REAR
TAIL LIGHT

TO LEFT REARJ P2 A KA % 9 —»
TAIL LIGHT : /
SWITCH & STARTER

*— TROUBLE LIGHT SOGKET
TO MAGNETIC SWITCH,
FUEL CUT OFF,

8 OIL DILUTION VALVE

BOX

TO BATTERY
RA PD 5583

WIRING GUIDE

. Chrome. No, 14, 7. Black, No. 2,
. Black with tracer, No. & 8. Orange with black tracer, No. 14,
. Yellow, No, 14, 9. Blue, No, 14.
. Orange, No. 14, 10. Green, No. 14.
Red, No. 14, 11. Tan, No, 14.
. Black, No. 14 12. Black with trater, No. 14.

FiGusr 72.—Wiring at rear terminal boxes,
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Secrion XII
AUXILIARY GENERATING UN T

Paragraph
eweral .. {NC 119
Deseription—_____________ e e e 120
Maintenance ______ e A er s B e e o - 197

119. General (figs. TLand 75).—a. The auxiliary generator is a
self-contained generating unit for charging the tank batteries and for
preheating the tank engine compartment in cold weathersby means of
heat from an eléetpic heating element and heat from the generator
engine. It mayialso be used for heating the crew compartment. The
unit is locatéd.in the left rear corner of the fighting compartment on a
level with the turret deck. _

b. It iS'desirable that the auxiliary genefating unit be in operation
whenever the turret is being power-operdated (a 24-volt electricmotor
drives the hydraulic pump) or when the guns are being fired (all guns
aré fired through solenoid switchesgexcepting the caliber/80-machine
gun in the cupola).

120. Description.—a. The unit consists of a 2-cycle, 2-port, single-
eylinder, air-cooled, invert ed type gasoline engine, operating at 3,500
3,600 rpm ; a 30-volt, 1,500 watt generator; a blower; and a heater duct
which runs from the it to the engine compastment.

b. The control box containg the three contrel buttons, marked “start,”
“battery,” and “héater.” When the “battery™ button is pressed, the
generator is uséd to charge the battery, “When the “heater” button is
pressed, the generator output is used. in the heater element to heat the
engine or erew compartment. The “start” button is used for start-
ing thefunit électrically. The ammeter indicates either the chaxging
rate of the generator or thé curient in the heater circuit.

Caution.—Heater button“should be pushed in at all times unit is
operating except when battery needs charging.

¢. The fuel tank. located in the left sponson, holds approximately
214 gallons of fuél’\"The fuel consists of a mixture of oil and gaso-
line. Use 3 pint of engine oil, SAE 50 or 60, mixed thoroughly
with each gallon of gasoline. Lubrication fof the entire engine is
obtained By, mixing the oil with the gasoline ‘and it is important
that the oil be thoroughly mixed with the gasoline before pouring
into the tank.
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d. To operate the wnit—(1) For cold weather starting, below:
32° F.—

() Close the carburetor choke. (The choke is open when the lever
is against the stop pin.)

(b) Depress the starting button on the control box. Release the
button as soon as'the engine starts and immediately open the choke
partially, easing fo-full open position as the engine warms up.

(2) For warm weather starting, above 32° F.—

(@) Depress the starting button on the control box. Release the
button as'soon as the engine starts.

(5) Do mot use the choke unless the engine does not start ayithin
5 seeonds. If the engine does not start; nse the choke as in previous
instructions.

NoTe—Do not use the choke as a throttle. The antomatic governor keeps the
engine operating at the proper speed at all loads.

(3) To stop the engine, press the red stop button and hold firmly
until the engine stops. ~Close the fuel line shut-off cock beneath the
fuel tank. The cock is closed when it is turned to the full clockwise
position.

(4) To heat the crew compartment, after starting the unit and
operating on the heater circuit, open the heater duct door and fold
it back along the top of the duct so the handle fastens in the catch.
To reelase: the door, unfasten-the handle and slide it down into
position.

(5)“A manual method of starting in an emergency is incorporated
i the unit. To do this.pry open with a screw driver the three clips

holding the shield over the magneto and remove the Aront half.
Wind the starting rope counterclockwise on the starting plate, which
is then exposed,” Tse the choke as previously desexibed. Pull the
rope hard, giving the engine a quick spin. Repeat. if necessary until
the engine starts.

121.. Maintenance.—a. The maintenanee requirements are as
follows:

(1) 25 hours—(a) Replace spark plug. Check gap for 0.025-inch
clearance.

(b) Remove and clean hoth sides of spark plug baffle.

(¢) Take air filter apart and rinse with dry-cleaning solvent. Dip
upper end of screen in SAE 30 engine oil. Reassemble.

(d) Clean strainer in fuel inlet connection on top of carburetor

bowl.

(¢) Clean strainerin top of fuel filter sediment bowl.

(2) 100 hours—(a) Replace spark plug bafile, “Use new gasket.
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Fiofre THERenr view of auxiliary generator unit.
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(6) Cheek eylinder for carbon. If carbon.is forming from top of
exhaust. port, O. K.; if from bottom, clean thoroughly. Remove
spazk plug to scrape cylinder head.

(¢) Check magneto points to see that gap is exactly 0.020 inch. If
points are uneven or pitted, replaceieént is recommended. If replace-
ment is not available, use smdefhcarborundum stone to true them.

Remove dust with dry cloth.” Never use a file on contact, point
surfaces,

Nore.—Carburetor is adjusted correctly (134 to 1% turns on meedle valve)
when it will run about 30 seconds with full choke. (Carburetor ‘adjustments
by ordnance personnel only.)

Set generator hrushes (4) for a 50-ampere reading,

Set auxilinry on heater switeh (unit will then operate under full lo
making adjustments on points, ete,

When starting with battery don’t use choke unless cold or
start in 5 secontdls. When starting by hand use choke,

The engine averages 214 hours operation to the gallon of fuel.

Battery is fully charged if ammeter reads 3 to 5 amperes,
discharged condition if ammeter reads 50 amperes,

No reading should show in main
auxiliary generating unit.

ad) when

engine fails to

Batteryis in

ammeter-on instrument panel when starting

b. Spark plug—(1) To replace the spark plug. remove the cap
from the spark plug shield and take out the plug wyith a spark plug
wrench. In removing the plug, the baflle may.come out. If it does,
remove it from the plug.) Always use a Chanipion J-10 Commercial
spark plug or equivalent. Note that in replacing the plug the cop-
per gasket goes ontside of the baflle surronnding the plug.

(2) Each time the plug is removedthe bafile should be taken out
for cleaning. Tt is extremely impoitant to serape out and thoroughly
clean both sides of the baflle,. However, the bafile should be yex
placed every 75 hours of opewifion of the unit.
gasket when replacing thé bafile.

¢. Magneto—To check magneto points, proceed as follows:

(1) Pry open the three clips on the shield over the
a screw driver, and<take off the front half.

(2) Remove the 'magneto rotor by loosening thé wotor nut. The
contact points are then exposed.

Always use & new

mwagneto with

Nore—Do not remove the three serews holding the stavting plate to the rotor,

(3) Remove the spark plug as in the instructions above, to relieve
compression and permit turning the flywheel.

(4). Rotate the flywheel until the gap reaches its maximum open-
ing.. Check gap with feeler gage.
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(5) If it is necessary to adjust the gap to 0.020 inch, loosen the
serew slightly which fastens( the contact point assembly to the
starter plate and move thé entire breaker mechanism toward. the
cam to increase the gap,.or away from the cam to decrease the gap.

(6) Tighten the coutact point assembly. fastening scréw ;securely
and recheck the gap.with a feeler gage. Readjust af) necessary.
Tightening of thesetserew sometimes changes the adjustment.

(7) The entive contact point assembly pivots ou'the breaker lever
bearing pinywhich permits adjustment of the\gap without altering
the relationship between the contact point snrfaces. If the breaker
cam is removed from the intake valve shaft, replace with the arrow
(indieating rotation) on the outside.

(8) Uneven or pitted contact pointsumay be restored to a true, even
condition by the use of a smooth carborundum stone, after which
all dust particles should be removed with a dry cloth, However, if
points are in this condition a_new set is recommended. Do not use
a file on the contact poipt surfaces. Stiff paper or cardboard will
remove the oxide formation which results from long idleness.

d. Carburetor—AXdjustment of the carburetor will be made by
trained ordnance-maintenance personnel only.

(1) Keep the strainer in the fuel inlet’ connection on top of the
carburetor bowl free from sediment.. When this strainer is being
inspected; “open the fuel line shutsoff cock beneath the fuel tank
to make eertain there is a free flow of fuel to the carburetor.

(2)°If the fuel does not _flow freely remove the fuel filter sediment
bowl beneath the fuel tank and clean the strainer in the top of the
bowl.

e. Air filter—Clean the air filter monthly on the carburetor intake.
Take apart and vinse with dry-cleaning solvent. Then dip the upper
end of the screenin SAE 30 engine oil, and reassemble.

f. Removing wnit from tank.—For complete overhaul, or if unit
fails to operate after minor repairs, remove it from the tank. To
remoye, proceed as follows:

(1) 'Open the main battery switch of\the tank.

(2) Remove the duct cover.

(3) Remove exhaust coupling.

(4) Close the shut-off cockon ‘the fuel filter and disconnect .the
fuel line at the carburetor.

(5) Remove the control box from the generator as follows!

(¢) Take off the three black knurled buttons and lock washers.
Remove the screw below the ammeter and take off the cover. Allow
the cover to hang by the inside connecting wires.
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(b) Dmcgmmrt- at the terminals in the contiol box the three wires
that eome from the generator yoke. These are coded red, red mnj
greeny and black. The wires can be réwioved with a pair of pliers

(¢) Remove the two screws holding the control hox to the (rénm";.
tor yoke. - "

Caution.—Use care not to &€op these screws and washers in back
of the panel board. If theytare accidentally dropped, be cbri*tiﬁ ;‘Jn
remove them before assembling, as they may cause :; short. c;rcuit

(d) Push the three wires rlim:'onnet‘t.ml in accordance Witﬁ I(?))'
above through hole in'box and take off the control box. ” '

(6) Remove the four bolts which fasten the fan howsing to the steel
angles, ) ‘

) (7) Take off\the nut on the front end of the vight angle and swi
1t away from the unit to facilitate removal. e I

(8) Lift'out the unit.

(9) It is necessary to take out the uet assembly, unscrew. the
nut on thfa heater mounting plate. and. remove the he::tm- assembly

(10)” Disconnect the flange at the_end of the mufiler bjz .t-EI.l\’i];.C‘.'
out the three screws accessible thidugh the duct door and h'l;‘l ter eleID
ment plate opening. ' i -

g

(11) Take out the serews-hélding the duct to (he-engine bulkhead
and sponson and remove.the-duct. ) ’

g. Z!?e-i-?wtrﬂa#éwa- ofrunit in tank—The unit may be installed b
reversing the instruétions given above. Make sure that g;lHk(‘[‘i -nz
used in the conneetions between the duetand the engine bulkli]t;ad
and between the cylinder and flexible. éxliaust n*oup]ing,f

Sectron XTIT
STABILIZERS

General_____ ____ S i
Inspection . _j_:F il i Sispsighinay 4 y =
Trouble shooting .. -__——“—-_ TN T 1‘25
Charging with oil and removing air from svmhu;;] .\ A 12‘3
Replacement of assemblies. _____ e ._._‘____ ___________________ o 113;;

.122' Ge‘n.eral.-—l*‘igm-es 76 and 77 show tlie tomplete assemblies
of the stabilizer systems. Repairs must not.Be made to im‘liv-iﬂual as-
semb]i_es, but rather the assemblies will be replaced as units | (
sponding assemblies for the two systems are similar, )
. 123. I)flspection.——-fz. 25-hour inspection—After every 25 hours
of operation both stabilizer systeiis should be checked as follows:

(1) Check for free motion betyveen the control unit and the ]mmki-'

Corre-

133



™™ 9-750

123-125 ORDNANCE MAINPENANCE

wheel and adjust the backlash between the worm gear and worm
wheel if necessary. . .

(2) Check for free movement in the mounting of the piston and
cylinder assembly. ' .

(8) Tighten the packing gland on the oil pump slmift- by removing
the cover plate and/tharning the packing gland nut in‘e clockwise
direction with a sevew driver. Do not get it too tight:

(4) Lubrigate the four alemite fittings shown in figure 80.

(5) Checkdall external electrical connections te see that they are
tight. ‘

(6)%Check all oil line connections.

(7) “Check for presence of air in the oil system. AN

boLRecoil switch adjustments—The adjustment of the .1'9(-.5“111 switch
niust be checked periodically to imStre its proper functioning. The
dwitch is so constructed and mounted that its contacts are hulf:l open
when the gun is in battery. When the gun is in ba,vt'-tery pusitmr} the
switch plunger should not, protrude more than une-eiaghth u:f an 111{:-1.1.
It must be adjusted so that the contacts will close with the )?n'st recoil
movement of the gun; hut the contacts should net close 1.11}1;]1 the gun
is fired. The switeh.i§ adjusted by bending-the clip which contacts
the plunger. »

124. Trouble shooting.—Troubles.most frequently encountered
and their prebable causes are as follows:

Probable canse

Trowble 7 4 ‘
g W O TImproper stiffness .ad.]nstmffnt..
Excessive friction in. trummion
bearings.
Air in system.
Loss of sensitivitfes ' ______________Tmproper stiffness adjustment,

Improper grade of oil.

Excessives friction in trunnion
bearings.

Air in system.

Unbalance of gun.

Play between control unit and
handwheel.

125. Charging with oil and removing .air from system.'—
When charging the system with oil it is very important that a].l air
that may be trapped in the.system be removed for proper operation
of the stabilizer. Therefore, the following procedure must-be ad-
hered to: b

«. Throw the master switch to the “off” position.
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b. Disconnect” the flavenut on the oil return line at the piston.
Loosen, ‘but'do not remove the ffarenuts at_the.upper and lower con-
nections of the cylinder. This will pexmit.yventing the air from the
oil Tines and from the cylinder,

.. Remove the cap from the oil level ‘cup.

d. Fill the pump and lines witli'oil through the oil reservoir until
an oil drippage is noticed at the upper and lower connections of the
eylinder, and the oil flows freely from the oil return line.

Nore.~—The oil should bedat approximately 70° K. temperature. T necessary,
heat the oil before eharging the system,

¢. Reconnect the 6il\ return line and tighten the flarenut perma-
nently.

f. Take up.the upper cylinder flarenut sufficiently to prevent
leakage, but\de not tighten permanently.

g. With'the hand elevating gear disengaged; slowly push the breedh
of the @an all the way down to the end of the piston stroke. This
actigt puishes the air out of the lower side of the cylinder,

h, With the breech being held in/the lowest position, tighten the
loywer flarenut snugly and then loosén the upper eylinder farenut
(% inch).

i. Slowly move the breech!to-the uppermost position, raising the
piston to the top of the strokeyand tighten the upper cylinder flarenut
(% inch) snugly. Thisaction pushes the air out of the upper side of
the cylinder.

j- Loosen the bettom flarenut and repdat-steps ¢, A, and 7 above.
Tighten both flavenuts permanently.

k. Disconnéctithie multi-prong confiector from the control unit.

[. Throw the master switch to the “on” position.

m. Operate oil pump from 15 to 30 minutes,

Caution.—Keep the oil reserve two-thirds full throughout. this
operating period.

#. Throw the master, switch to the “off” position.

o. Slowly pump the breech of the gun up and down-until no more
bubbles appear in the oil reservoir.

p. Replace the oil reservoir cap,

- Recomnéetthe multi-prong connector to the ‘gyro-control unit.

7. Start the stabilizer equipment and check operation.

Norta—~Af the 23-hour check the oil system must be checked for presence of

air by repeating step o above. Repeat the same step at any time to check
for air in the system as a cause of erratie operiation,
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126. Replacement of assemblies.—a. ('onirol wnit—Either con-
trol unit is removed as follows:

(1) Place the master switehi mothe “off” position.

(2) Remove the multi-prong electrical connector from the control
bage.

(3) Remove the nuts.on the control mount shaft and-remove the
control unit,

Nore—The lead sedls on the control unit mmst never be broken except by
ordnance personnel” The control is never repairved,-bat always replaced as
a unit.

(4) Adtach the control unit in the reverse order of removal.

(5) After replacement, check for proper operation.

b. Piston and cylinder—(1) Throw the master toggle switch to
the. “off” position, disconnecting thé power supply to the/Stabilizer.

(2) Disconnect and remove thewoil lines from the cylinder assembly
and plug with flareplugs.

(3) Loosen the clamping bolts (fig. 79) and remove the cylinder
pivot pin at both ends of the assembly.

(4) Remove the piston and cylinder assembly:

(5) Replace in the deverse order of removil.

(6) Check to sée that the piston and/eylinder assembly is function-
ing freely withett binding.

e. Repair und replacement of defective oil lines—(1) Disconnect
the defeetive oil line and catch-iny oil drainage from the affected
part of the system in a container.

(2) ‘Reflare the tubing qising a standard flaring tool (fig. 81).
"Phe. tubing should be giit, as close as possible to the flare with a
tubing eutter and nof with a hacksaw.

Nore.—Place flavrentit.on the tubing before the flare is made.

(8) Reconmeet the flarenut to its proper connection.

(4) Replagé ¢ompletely any damaged oil lines,

(5) If éonnecting elbows cannot be tightened sufficiently to stop
leakage; remove and tin threads with soft solder.

(6) Recharge the system with oil as otitlined under paragraph 125.

d. Replacing shiclded cable and wires-—(1) If the shielded cable
corinecting any part of the stabilizers becomes frayed or broken
it should be replaced.

(2) Disconnect all wires running in the defective shielded cable.

(3) Disconiect and remove the defective shielded cable and wiring.

(4) Measure a new piece of shielded cable to the proper length.
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FIGURE T7,—7510m gun stabilizer system.
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126
(5) Tin the new shielded cable “at least one-half inch on each g
side of where the cut is to be made, z W X
S0 0 E"\
NoTE—Use a4 noncorrosive flus, xZ ag DD
(6) Hold the cable sécurely and cut as measured, using a fine- ;2(: (1(: EE
toothed hacksaw. 3o g ;I =
(7) Tin the insidéwof a cable adapter fitting. v g % o~
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\
(8) Insert the cable in the fitting and sweat solder it in place. ©
NorE—The torch flame must be on the fitting only, and never directly om E
the cable itself. "z" E
(9) Measure and cut_te length new wire of the correct size and 83 J
bYW

color. : :
v wires ‘oneh the shielded cable I
(10) Run the wires, through the shielded cable. \\\\\\\\\\\\\\\\\
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(11) Reconnect all wiring by colors to the same connections from
which the damaged ones were refmoved. ' .

e. Replacing greuse fittings~(1) The grease fittings are of the
alemite type and are located as follows (fig. 80) : .

(¢) Two on mounting bracket, greasing the control fhounting
shaft. ~qd . _

() One on lowerside of the piston, greasin g the eylinder p_wot pin.

(¢) One on.visten rod end, greasing the piston 1":)(1 end pivot pin.

(2) Thesefittings may be replaced by unscrewing and replacing

with new oOnes.

RA PD 5735

Ficore 81— Tube flaring.

Sgorron X1V

TURRET
Paragraph
ipti sax Y
General vdeseription. .- R .\, AT S — 12;
Operation of hydraulie turret control v oo mmmm e ]29
Klectrieal system—— AN 8 P 2
(ollector rTing__ . NSRS, W e ____TH,___I___ ; R ____.__.__.._ a

Cupola e = 2SS

1927. General description.—The turret is a one-piece casting of
9-inch armor which rotates on a ball-bearing race recessed and pro-
tected against direct hit¢ and lead splash from enemy “five. T_‘he
turret shield or basket is rigidly fastened to the casy turret, which
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projects above the roof of the tank, by means .of a ring of bolts
around.its top cirecumference,

128.. Operation of hydraulic turret control (fig. 82).—a. The
turret is traversed by either the hydraulic or the manual traversing
systeéms.

b. To operate hydraulic traversing system, first close the motor
switch by pressing down on thekiob. Pressure in the hydraulic sys-
tem will build up almost instantly. For hydraulic operationy, the
cluteh lever should be in_the “up” position. To traverse the turret,
grasp the pistol-grip control, squeeze the trigger, and turn the control
handle. Counterclockwise turning of the control handle revolves the
turret to the left. “Reversing the direction of the~comtrol handle
reverses the divection of rotation. Complete 360° totation is obtain-
able. Thefirther the handle is turned in either direction from its
neutral position the faster the turret moves.

Caution.—Be sure that the position lock ‘(which is a left-hand
thread ) is not engaged before any attempt is made to traverse turret.

e If the power supply or the hydraulic mechanism fails,the tur-
ret-may be traversed by throwing the clutch lever in the “down”
position and operating the hand erank. Fluid present inm the lines
acts as a brake preventing any movement of the turret when the
control valve is in neutral. "When the hand mechanism is being used,
an automotive type of brake with Wellman lining incorporated in
the hand control acts te prevent undesired moyement, of the turret. The
hydraulic traversing system consists essentially of three units: the
pump, the control-valve mechanism,” and the hydraulic motor.
The pump. directly connected to an electric motor, is mounted on the
floor of the basket under the 37.mm gunner’s seat. The control
valve mechanism is mounted to-the left of the 37-mm gun mount. at
the same height as the traversing race. Turning of the pistolgrip
control handle discharges oil t6 one of the two sides of the hydraulic
motor and traverses the hirret as previously described. “The hy-
draulic motor and mechanism are mounted slightly to the.left of the
control mechanism, \The hydraulic motor is of a reversible-gear type,
directly connectéd™to a gear train. A pinion engages the traversing
gear surrouniding the turret. The manual traversing mechanism
is mounted ‘en the housing of this unit and a-lever projecting from
the housing is provided for changing Arom hydraulic-powered
traversing to manual operation. The connections between these units
and to the oil reservoir are by high-pressure rubber hose and copper
tubing. The reservoir mounted on_ the floor of the basket contains
approximately 2.2 gallons of ‘a ‘€pecial oil (see sec. IV, ch. 1).
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Froure 82 —Interior view of turret,
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The oil level should be maintained at all times and the mechanisn
should not be operated without oil, singe it acts also as a lubricani
aswwell as a power-transmitting medium. In an emergency, SA 1 20
lubricating oil may be used; however, it should be replaced with the
proper oil at the earliest opportunity. Incorporated in the hydraulie
control valve is a relief valveswhich determines the system pressig
A breather cap takes care of the expansion of the oil. Attachedylo
the handle of the operating valve are two toggle switches. which

N  —LUBRIGATING FITTING
St

F1euee 85, —One ofle lubricating fittings for turret race,

control the firing of the 37-mm gun and caliber .30 machine gun. It
I8 necessary to squeeze the pistol-grip handle firmly before tripping
the firing switches in order to release the safety mechanism. One
of the lubricating fittings for the turret race aresshown in figure 8.

129. Electrical system (figs. 68 and 69)~Klectrical power is
transferved from the battery in the hull section to the turret by meuns
of a collector ring assembly. The guns in.the turret are fired from
theswitches on the hydraulic control handle by solenoids which operate
thefiring levers. A safety switch is incorporated in the operating
handle. The power lead from the collector ring assembly goes through
the motor switch and electric motor. The interphone system fake-off
leads come off the collector ring to a junction box.

434G05°—42 10 145
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130. Collector ring (fig. 84).—as The purpose of the collector
ring assembly is to transfer the electrical power from the main seg-
tion of the tank to the turret.” It ¢onsists of a cylinder which retates
with the turret and in sets’of fixed brushes. The two top sets.of
brushes are power leads of which the top one is grounded. Thebottom
four are for the interpheone communication system.

@

Freurs S4.—Collector ring assembly.
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b. There is little maintenance required on thistnit. With the main
batterywswiteh open, remove the cover by lgosening the two knurled
nuts,. “Check to see if the brushes are free fu-the brush boxes. Brushes
can be replaced by removing the screw from the brush lead.

131. Cupola.—Lubrication fittimgs for the cupola are shown in

figure 85.

RICATING FIT L s  NATGH RA PD 2716

Face e 85 ——Labrica®ars itting in cupola.
Secton XV

PREPARATION EOR SHIPMENT AND STORAGE

I'nragraph
Shipment . ____ L A R e N _ 132
DT R VAN = e e e T e R, ¢ g o
Storage of components and equipment — W o O TR ||

132. Shipment.—When shipping by rail on flat cars, every pre-
caution must.be taken to have the tank properly fastened and blocked
to the floor.of the car.

a. Cars must be inspected to see if they are in suitable condition to
carey, the load to its destination safely.” The weight of the tank,
approximately 30 tons, makes it most necessary that the cars have
good, sound floors,  All loose nails 6 other projections not an integral
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part of the car, other than the presetibed blocking, must be removed,
Loose nails, bolts, ete., necessary in car construction, should be made,
tight rather than removed.

b. The load must be so distributed that there will not be more weight
on one side of the car than on the other. If a single tank’is placed
on a car it must be se"loeated that one truck of the carrying car does
not carry more thafi.one-half of the load weight. All doors and other
openings should.beclosed and securely fastened as a _protection against
weather and pilfering of equipment. Material nsed for blocking must
be of hardwood., fir, spruce, or long-leaf yellow, pine, straight grain and
free from strength impairing knots.

c. It the vehicle is to be used immediately upon reaching its desti-
nation, it may be desirable to keep the fuel tanks filled. If transporta-
tion of the tank is by rail expressyin which case civilian passengers
miay be carried in coaches of the same train, the fuel tanks must be
drained. The draining of theTuel tanks is not requiredif only mili-
tary personnel is carried inaccompanying coaches,

d. Equipment moving/ from manufacturer to~arvsenal or proving
ground, or from arsenal or proving ground.te Army post, or indi-
vidual units moving“Arom one Army post to another must be
placarded “DO NOT HUMP.”

¢. Further defails on loading and“ghipping are to be found in
“Special Supplement Containing Rules Governing the Loading of
Mechanized and Motorized Army Equipment.” Another source of
information is “Major Calibér ‘Guns For the United States:Army
and'Navy, on Open Top Equipment” published by the Association of
American Railroads, Opérafions and Maintenance Department, April
1, 1941. FM 101-10 also gives information on shipping/nstructions.

f. Before fastening.the tank to the car it will be necegsary to take
certain measures to-prevent corrosion during transit. Tf the vehicle
i to be in transit“for a period of less than 30 days it will be permis-
sible to prepave it by operating the engine for a period of not less
than 1 hour, on unleaded “white” gasoline.” However. if it is at all
practicable, spraying of the interior ofthe engine with aircraft
engine corrosion-preventive compounds according to the methods out-
lined in AR 850-18 is desirable. In'the tank this will not be possible
without first removing the engine.. If the vehicle is to be put in
dead storage after it reachesits/destination, the engine should be
removed and shipped separately in order that corrvosion-preventive
freatment can be applied immediately before shipment and shortly
after it reaches its destination and is placed in dead storage. Due
to the corrosive nature of the high octane gasoline ordinarily used
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in the tank ‘emgine it is most necessary that the above-mentioned
corrosiofi=preventive measures be taken. Failure to do so will result
in serioits:damage by corrosion. Paragraph133 outlines the methods
of applying corrosion-preventive compounds.

138. Storage.—a. GGeneral instrictions—The storage of motor
veliicles and equipment and inspéction in connection therewith are
covered in AR 850-18. With-a few exceptions, the information
given in this manual wilLapply directly to storage and the prepara-
tion for storage of the medium tanks M3, M3A1, and M3A2, « Tt will
not be practicable in_thany cases to apply the internal eorrosion-
preventive treatment to the engine prior to limited storage because
of the difficulty in‘vemoving spark plugs and sprayihg the interiors
of cylinders and other parts while the engine is in.fthe tank. Insofar
as it is possible to do so, methods outlined in AR 850-18 must be
followed .in order that engines and other portions of the matériel
are properly protected from damage by corrosion. For dead storage.
engines.must be removed from the tank, inspected, reconditiofied 1f
nécessary, and then given the propericorrosion-preventive freatment
and stored separately.

b. Storage conditions—Tanks which are not in actual wse will be
stored in closed buildings or-covered sheds if available. In lieu of
this preferred storage space;,they may be stored in the open and
covered with tarpauling: In each case, the flogr must be solid and
free from crushed rock, deep dust, and oil surfacing. It is desirable
that the rubber tracks rest on planks. “Ewery precaution must be
taken to afford proper drainage of water from the floor and to locate
the place of sterage so that the matériel will be properly protected
from flood ‘or fire.

c. Teehmical inspections—Thestanks and equipment will be in-
pected. at the time they arve plaged in storage and at frequent periods
as designated in AR 850-18. A tag or tags tied to the unit o vehicle
will be kept up to dateby the inspector indicating the condition and
work to be done hefore the unit is again placed in serviece. Minor
work of surface preservation and application of corresion-preven-
tives will be aceomplished at the time of inspection.. Work involving
the use ofishop facilities will be accomplished at the earliest prac-
ticable date." Batteries should be removed when a vehicle is placed
in dead storage and the battery placed in active stock if practicable.

d. Limited storage—Vehicles in liniited storage are those that
are out of service for less than 30 days. Vehicles stored under this
heading will be ready for immediate service, and the fuel tanks and
0il tanks will be kept filled. The battery will be maintained in a
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fully charged condition and should remain in the tank. The battery
switch and radio switch will be open during storage periods. The
vehicle must be thoroughly “eleaned and lubricated before being
placed in limited storage, and proper precautions should be taken to
protect the rubber elemerits from extreme light or heat.  Breaks will
not be left applied aud the vehicle will not be left in gedr.

e. Placing vehiclésin dead storage—Vehicles in dead storage are
those that will not be required for service for an indefinite period.
Vehicles should not be in limited storage stafus for over 30 days;
however, it ‘will be impossible to adhere rigidly to this ruling under
certain.combat conditions. When the medinm tank is placed in dead
storage, the engine will be removed, inspected, repairved at ance. if
practicable, and treated with corrvosion-preventive compounds: In
any ‘event, it is most essential that the treatment with eorrosion-
preventive compounds be given immediately after the engine is placed
in dead storage.

(1) Engine, valve compartment—Remove the roeker box covers
and spray the valve mechanism with aireraft-engine corrossion-pre-
ventive compound. Special spraying outfits areavailable for apply-
ing this compound. . The engine crankshaft will be rotated while
the corrosion-preventive compound is applied in snch manner as to
cover thoroughly the entire surface of ¢ams and protruding ends of
valve stems.

(2) Cylinders—The cylinder avalls, piston heads, and valves will
be treated with aireraft-engine, corrosion-preventive compound. « Set
the engine with the crankshaft extending vertically upward and the
piston of the cylinder which is being sprayed placed at bettom cen-
ter of the suction stroke. Spray each cylinder througli.the spark
plug or injector hole, taking care not to damage the theeads during
the spraying operation. The quantity of compound fo be sprayed
into each cylinder”will be metered, if possible: Af meters are not
available, measurement will be made by deterinining accurately the
time required to spray the specific quantities and timing subsequent
spraying of the individual cylinders to obfain the proper quantity in
each. “In first performing the spraying operation, determine by ex-
periment the proper technique for completely coating cylinder wall,
piston head, and valves with corvegien-preventive compound. Spray
2 ounces (15 pint) of compound.into each cylinder, then turn the
engine crankshaft at least two<complete revolutions, Respray, the
cylinder space above each piston with 45 pint (1 ounce)! of ‘com-
pound without revolyving“the crankshaft further, sincel this space
i1s particularly suseeptible to corrosion. This precédure permits
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treatment of the maximum surface of the eylinder wall and the pis-
ton head.. The intake valve will be open sufliciently to permit a small
quantity of the vaporized corrosion-preventive compound to reach
the ‘valve face. After thus treating fhe interior of all cylinders.
spray 4 small quantity of the corrésion-preventive compound into
each exhaust port, with each exhaust valve in a fully open position
so that it will be coated. If the engine to be treated is equipped with
exhaust collector rings that are” difficult to remove, spray the ex-
haust valve through the&park plug hole instead of the exhaust port.
However, this must be, dome with the exhaust valve fully epen and
after the inside of the cylinder has been coated as outlined above.

(3) Magnetos~=Magnetos will be treated by lightly coating the
steel parts witharust-preventive compound, or with petrolatum.

(4) Openings—Close all fuel and oil lines<or open connections,
cylinder poxts. and other openings with suitable plugs, covers, ete:
Close thieaded openings with threaded plugswhenever practical, “If
woodéror similar tapered plugs are used, they must be so constructed
thatthey cannot be accidentally puShee or driven completely into
the opening.  When necessary, remove the rear oil tank yent connee-
tion plug to prevent excess oil in the rear section from.draining into
the magneto while the engine 18 standing with the ¢rankshaft in the
vertical position. When this plug is removed, wire it to the engine
as close as possible to the hole from which it was removed.

(5) Spark plugs~Remove spark plugs, oil the spark plug holes,
and then stop them by inserting shipping plugs, unserviceable spark
plugs, corks, or/weoden plugs. Clean, adjust, and test the removed
plugs: if they are serviceable, coat them with corrosion-preventive
compound. and place them in stock,

(6) Ewxterior of engine—Clean, the exterior of the engine thor-
oughly with dry-cleaning solvent.” Apply a coating of rust-preventive
compound on all unpainted.steel parts. Remove rust appedring on
any part before storage with sandpaper or a wire brush and eoat the
metal with corrosionspreventive compound unless the ‘surface was
originally painted,” Painted surfaces will be repainted.

(7) Gusoline—~Brain gasoline and return it to proper storage.

(8) Battery~Remove the battery from the yehizle. After plug-
ging the vents in the cells, clean the ecase with a solution of soda ash
and water (8 ounces to the gallon) to neutralize the acid. After this
freatment; flush the ecase with cold waters«do not use hot water or
steam. “Remove plugs from the vents after cleaning. Clean termi-
nalsand cable ends thoroughly with seda ash solution, seraping them
c¢lean with a suitable tool or wire brush and then grease with petrola-
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tum or light grease. Take hydrometer readings of the cells, and
charge the battery if readings ave 1.225 or less. Add distilled water
to cover the plates, but not more than one-quarter inch above plates:
Place the battery in active §tock. Never allow batteries in stock to
become discharged below.a hydrometer reading of 1.225; this will be
a proper precaution against freezing in all but the fhost severe
weather, when a specifie gravity of 1.250 must be maintained.

(9) Vehicle general—Remove rust appearing on any part before
storage with sandpaper. Painted surfaces will'be repainted and un-
painted surfaces will be lightly coated with rust-preventive com-
pound.

(10)Lmspection tag—Attach a tag to theddashboard. The dates of
inspections will be entered on this tag and each initialed by the in-
spector.

f. Peviodic treatment of wvehicles in dead storage—At the expira-
tion of each 3-month period, repeat corrosion-preventive. treatment,
giving particular attention to the cylinders, valve compartments, and
other internal parts. Under unfavorable climatie conditions such as
might occur in tropical climates or near salt_water it will be neces-
sary to perform morvedfrequent inspections.and corrosion-preventive
treatments in order to prevent damage o the equipment.

q. Checlk-up of vehicles in dead storage—VN ehicles will be inspected
frequently to see that equipment or parts are not removed without
proper authority.

h. Removing wvehicles from, dead storage—(1) Magnetos.—Wipe
the magnetos with a clean dry.rag to remove excess corrosion-preyen-
tive'compound used and assemble magneto to the engine.

(2) Cylinders—Remove plugs from spark plug holes and pump
out excess corrosion-preventive compound above the pistens with a
hand pump. If ne pump is available, turn the engine over by hand
to force out the corrosion-preventive compound,

(3) Valves—~Rotate the crankshaft through-thrée or four revolu-
tions by hand and observe for proper operation“of valve mechanism.
Lubrieate the stem of any valve found to besticking with penetrating
oil orawith a 50-50 mixture of kerosene and light lubricating oil.
Continue to turn the engine over by hand until all evidence of stick-
ing valves has been eliminated. If this treatment does not free the
vilves, necessary mechanical repairs to free them must be made
before the engine is placed in service.

(4) Gasoline tank.—TFill the tank.

(5) Spark plugs—Install new spark plugs in the engine:

(6) Battery—Install.a fully charged battery.
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(7) Transwmissions. transfer cases, differentéals, axle housings.
ete—Drain old lubricant from these units And other inclosed gears,
flush_theroughly with lubricating oil SAT 0. and fill them to proper
leyels with the correct lubricant, using the lubrication section as a
guide:

(8) Engine oil tank.—Install the engine in the tank, and fill the
oil tank about half full (19 qt;).~ Since the material used as a‘cor
rosion-preventive on the interior surfaces of the engine mixes freely
with engine oil, it will not he necessary to remove it prior {0 u’(l(lin;:_r
lubricating oil. Run the éngine 2 or 3 hours, then drain fhe oil tank
and add new oil to theisystem. The second addition-of. oil will re-
quire 36 quarts to fill the oil tank properly.

(9) Lubricatiom—ILubricate the tank thoroughly before it is
placed in service.

(10) Imspegtion.—A thorough inspectionof the vehicle will *bé
made upon removal from dead storage. Any repairs that have been
ordered,on the inspection tag attached awhén the vehicle entered gtor-
age and-which have not been previonsly made must be takeri“chre of
at/this time,

(11) Starting engine—Start the engine according to {he instruc-
tions given in section III, chapter 1. Particular attention should be
given to watching for overheating of the engine, éxcessive vibration.
or any unusual noises that may indicate something is wrong. Start-
ing of the tank byl coasting or by towing mmst not be attempted,
since serious injuy tothe working parts may result from this prac-
tice.

134. Storage of components and equipment.—— Jomponents re-
moved from vehicles prior to stordge must be thoroughly inspected
and overhauled if necessary before being stored for reissue. These
compenents, including engines. need not be retained in storage for
any particular vehicle, but; should be considered as stock whion. jssue
becomes necessary.
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APPENDIX
LIST OF REFERENCES

1. Standard Nomenclature Lists.
Gun, machine, cal. .30, Browning, M1919A4, fixed and
flexiblé, and mount, tripod, M2______ oo -
Gungsubmachine, cal. ﬁ,”hmnpmu MI92RAT___
Cleainitig and preserving materials_ o oo
Tank, medium, M3 (in preparation) - ____
2. Field and Technical Manuals.—a. (Feneral.
Cleaning and preserving materials.
Automotive lubrication__<__________ . ____ A
Automotive electricity -2 - _____ L 4
Motor transport-___< o ST, Wi
108 b o1 N, ... SR . \y (NS
Defense againstechemical attaclk .~ -~ -
b. Armament.~The following publie fitions clm{ulw
in moredetail the armament of the tanks:
37-mm gunyM5 (mounted in tawks)- -
37-muivgun, M6 (mounted intanks) -
Browning machine gun ‘eal. .30, HB M1919A4
(mounted in combat wehicles) -
Thompson submachiné gun, cal. 45, M1928A1_
75-mm gun matéri€lebank___ . _ -

Gun, 37-mm, Mg W M6______ N

Matériel, 75w tank gun, M2A1____ .- "2 b
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SNL A~32
SNL K-}
SNIL (104

T™ 9-850
T™ 10-540
TM 10-580
FM 25-10
FM 7-10

FM 21-40

FM 23-80
FM 23<81

FM-23-50
M. 23-40
TM 9-307
SNL A-45
SNL C-34
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Bogie, wearing plate. 28 96
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