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IT TAKES care
TO KEEP AN ENGINE RUNNING

ers most engine failure was

During recent army maneuy

due to improper care.

To keep your tank running, be absolutely

sure fo:

|dle the engine always at minimum of

800 rpm excepf when shifting gears.

VChunge engine oil at 925-hour intervals
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when operating in dust; never longe

than 100 hours under id

VCledn air cleaners daily.

cal conditions.

et af least once

Turn handle of air filt
daily. Drain at 25 hours.
Warm engine fo at least 80° F. before

moving tank.

VStop tank if oil gets hotter than 190° F.
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GENERAL
Paragraph
Purpose and seope- - e St i |
Content and arrangement_ . ———————~ D - 1 - 2
References - ——cce—memmmm e : .3

1. Purpose and scope.—These instructions are published for the
information and guidance of the personnel of the using arms charged
with the operation, maintenance, and repair of this matériel. They
contain deseriptions of the major units and their functions in rela-
tion to the other components of the tank, as well as instructions for
operation, inspection, minor repair, and unit replacement.

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

3. References.—Appendix I listsall Standard Nomenclature Lists,
Technical Manuals, and other publications for the matériel described
herein.

Secrron IT

DESCRIPTION AND TABULATED DATA

Paragraph
Description. : e e e e e e 4
Tabulated data =St ST e R il

4. Description (figs. 3 to 5, incl.).—a. The medium tank is an
armored, full-track-laying vehicle, powered by a nine-cylinder, air-
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Frorne 2—Right front view of tank.

S

FicURE 3.—Left rear view of tank.
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cooled radial aireraft type engine located in the rear of the hull. The
medium tanks M3, M3A1, and M3A2 differ principally in the construe-
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
models. A1l models may be powered by either a gasoline or Diesel
engine. The operator steers the wvehicle by means of two levers
located in the front end of the hull. The vehicle has five forward
speeds and one reverse. The tank is wired for radio installation
and for an interphone system within the tank.

Figure 4.—Top view of tank,

b, The armor plate is considerably thicker than on previous medium
tanks., The armor of the front upper section, cupola, and turret
sides 1s 2 inches thick; the armor on the sides of the hull and the
lront lower section is 114 inches thick.

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

. There is an auxiliary electrical generating system in the tank,
consisting of a generating set powered by a single-cylinder gasoline
engine.  This unit charges batteries, heats the engine and fighting
compartments, and supplies current to operate turret traversing

mechanism and radio.
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5. Tabulated data.—a. General.
Weight without armam : and cr
e B Enent, fuel, and <,1ew________.].)ounds__ 55, 600
= Y o) Iy equIppedt e tons, approximately__ 30
@ Ground pressure_____________________ P 8. i 17.5
3 @SSUIC o oo - - ;
! 5 Over-all widthe-e e vrcana e feet. 8114
x o Ground clearanc e RS 7
[—C:\ \ o G T s, inches__ 17
e 3 | \ \ < I'vead (center to center of tracks) ____________ do 831/
G TR e AT e S R T e e PR e ——— 2
5y 2o : S Over-all height ___________ do do 101;
& = T R B e e e SR S e eSS SR
R - s h Over-all length____ do w;
LT B | S B i mn w e mee o gmas e . z
<2%a | : i : 52
: g% = | g J b. Engine—Wright Whirlwind R-975-EC 2.
o . 2 Rated horsepower-_____________ 400
2 W T e e
\\ @ e Number of eylinders_________________ 9
w Weight of engine wi e o e oEene :
: , ) E %s g gine with accessories_________________ pounds__ 1,370
\ w2 c. Arinament.
Er o 8% 5
%;%_ = E OX3 a:é z 1 75-mm gun.
| = ; 5
= %m g 1 cal. .30 machine gun in cupola.
_ x oNLg 22 = 1 37-mm gun and 1 cal. .30 machi
: z Ty gun and al. .30 machine gun mounted parallel to
= 3 5 2 each other in turret.
: é 4 REEL 2 cal. .30 machine guns in front end.
}! = 3 g 2 cal. 45 Thompson submachine guns carried on brackets
| il ,) 3 3 2 within tanlk.
) d o £ 2 WiE
! &) S ‘a;; rﬂ. Z’.[???-'???-H-’??-?.t'ﬁ(}"-’n’- (;f.*,i’-r’;e(zf.
\ )% L} m
1 _ oS i 50 rounds T5-mm ammunition.
. o s 178 rounds 37-mm ammunition.
9 2 9,200 rounds cal. .30 ammunition.
A 1l SS ERS 1,300 rounds cal. .45 ammunition in 50-round magazines.
% 3 =z o . g C .
o g c. Protected wision—Protected vision is provided for the driver
e e i iz :
: - i 3o . other 1:1111}1)1,15, of the crew by indirect vision devices called
o ) 5 protectoscopes, installed in the doors and front of the tank.
. 9 gg /. Seats, body supports, and safety belts are provided for each of
L = 9 Q& (he seven members of erew.
5 i i ; .
ggg {m 3J ey ¢. Portions of the interior are padded with sponge rubber needed
g s 12 A EE (o protect the erew against bumps.
542 | 23 W h. Communication.
Sz S h= > "2
.53 62 ) g . SCR-245 sending and receiving:
4 og % g a &« (1) Radioo . SN S miles__ Voice 15-25
> :
E u 5 Eé R - e (0 A
2 3 2 abank_ Telephone
6 T
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Secrron 11T
OPERATION INST RUCTIONS AND CONTROLS

Paragraph
General information on eontrols - ————momomm——mmmm oo e 0
Inspection before operation - —-mmmmem o e S e e - T
Starting instructions for gasoline engine___. - - B -
Starting instruetions for Diesel engine._ e T e I 9
Engine testo—————om—— oo mmm s TR TR POt ... 1o
Operating vehiele oo mmmmm oo m T T S 11
Stopping engine —— o= S P e et IR -
Cantions————————— R m— e ——————— U=
Cold weather operation .- e e i e e 1o e en |

6. General information on controls.—a. Spark control.—The
spark control is entirely automatic and requires no attention by the
operator of the vehicle.

b. Accelerator and hand throttle—A foot accelerator pedal is lo-
cated to the right of the transmission housing, convenient to the
driver’s right foot. In conjunction with the foot pedal, a hand-
operated throttle is provided, which is mounted on the floor to the
right of the operator and to the right of the gear shift lever.

c. Steering levers—(1) Two steering levers are mounted on the
floor of the vehicle, one on each side of the driver’s seat. To steer
the vehicle, pull the steering lever on the side toward which it is
desired to turn.  Pulling back either one of the levers slows down the
track on that side, while the speed of the other track is increased.
Thus the vehicle turns with power on both tracks at all times
(fig. 6).

(2) The levers are provided with rubber grips. The lower ends
are mounted in such way as to permit relocating the lever positions
to suit the convenience of the driver. Both levers are equipped with
switches for firing the machine guns in the front end of the tank.

d. Brakes—(1) Service brakes—Pulling back simultaneously on
both steering levers slows down or stops the vehicle, depending on
the effort applied.

(2) Parking brake—The parking brake lever is located on the left
side of the driver, back of the steering lever. It is a transmission
type brake, and sh ould never be used for any purpose other than
parking.

¢. Clutch—The clutch 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 clutch is disengaged by depressing the clutch pedal.
When the pedal is depressed, the engine will run idle.

10
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jig (r'crx?‘ shifting —Shifting of gears in the transmission for speed
(:.11:1.11;3:(1.‘.; is accomplished by the gear shift hand lever, located ();pif{
transmission, to the right of the driver. The positizms Jof: th 1 -“’;
thft lever for the various speeds are shown in ficure 7 T.he s
f:lnfl‘; lever is equipped with a latch which prevent: n(:(-id-mtqle‘lf?;tr
ing into first speed or reverse. The latch must be re-lez;%o{'.l b(v '5:1-1~ :
ing down the button on top of the lever before shift-ir;g il-lt(!) f:::;;

speed or reverse.
H®
@

)

RA PD 2712
Ficurg T.—Gear shift positions.

7. Inspection before operation.—a. By driver—(1) Checks oil
fink level, adds oil if necessary. .

(2) Checks transmission oil level, adds oil if necessary

(%) Checks for presence and condition of fire extinvuish.ers

(4) _('-'hec.ks for oil or fuel leaks on floor of fighting t;,ompn l't.ment

(5) Sees that steering levers, clutch pedal, and gear shift .Ie\;er

operate freely and over the tull range.

{i‘-) b’?mss that battery switch is open and voltmeter reads zero
(7) Sces that fuel shut-off valve is closed. .

(8) Closes battery switch and sees that voltmeter reads 24 or more

volts,

( [V gy < =
(1) Turns on lights and siren at order of tank commander

b. By tank commander.—(1) Checks final drive oil levels.
(2) Checks gasoline level.

11
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(3) Oils throw-out bearing.
(4) Walks around tank and inspeets—
(a) For gasoline or oil leaks underneath tank.
(b) That outside accessories, pioneer tools, tow cable, shackles and - 3
chackle pins, etc., are present. & 7 e
(¢) General condition of sprockets, bogie wheels, spring guides, e = o
gudgeons, track supporting rollers, and idlers. £ = ' &
(d) Tracks for wear, tightness and tension, and connections for 2 z a
wear. . 'g ; . g
(¢) Condition of wedges and wedge nuts. o
() Condition and tightness of grousers, if used. el z
(5) Turns engine over by hand about two complete revolutions to B ;
clear cylinders of hydrostatic lock. . %; .
(6) Causes driver to operate all lights and the sirven.
(7) Sees that ammunition, flags, field equipment, and rations, when
carried, are properly loaded.
(8) Checks elevation and traversing of vehicle weapons. -
(9) Tests turret and cupola to see if it turns freely, by hand, and E
that locking and traversing mechanism function. B c
(10) Starts Homelite generator and then operates turret by power, g : El
checking for ease of operation. E l’ . g
(11) Has radio and antenna checked for operation. © bi o F 3
8. Starting instructions for gasoline engine.—After the pre- - 5 3 § e o
starting inspection has been completed the engine is ready to start. : 5 % e 2 il - £
This is done as follows: L% T W “i“ X | § .g' :,3
4. Give the engine several strokes of the priming pump located WE s g U = @ L -
on the instrument panel (fig. 8). Excessive priming should be $ © 0 & © i @_g._ﬁ;;'
avoided. since it has a tendency to wash lubricant off the cylinder & 2 = =
walls and thus cause excessive wear and damage. Do mnot prime S ﬁ wa.
through exhaust ports or spark plug holes with raw gasoline. Do ' o San 5
not prime a hot motor. N o =2
b. Move the hand throttle lever almost to the “closed” position. { i e
¢. Operate the starter. Turn the ignition switch to the “both” z ¥ g -
position and press the booster coil switch located on the instrument o '5: _§ e z
panel (fig. 8). S ‘s § e e
d. As soon as the engine fives, open the throttle slowly until the 3g*® = « -
tachometer registers 800 rpm. If the throttle is opened rapidly S §\ s e
when the engine starts to fire, the engine may stop. &t % s = e
e. After the engine has started— _ SEEEREES ot
(1) Check all instruments 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 in power train and engine.

(4) Check magneto switch on 3 positions.

9. Starting instructions for Diesel engine.- ~After prestarting
inspection, the Diesel engine is started as follows:

«. Actuate the decompression lever to put the engine on decom-
pression.

b. Turn the engine one complete revolution by hand.

¢. Put the engine back on compression.

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

10. Engine test.—a. As soon as the engine has started, the oil
pressure gage should be watched. If the gage does not indicate oil
pressure within one-half minute, the engine should be shut down and
an investigation made. In cold weather, when the oil has not been
preheated, keep the engine throttled to 800 rpm until the oil tem-
perature gage reads 80°.

b. Warm the engine up at a speed of 800 rpm until the oil pres-
sure is between 50 and 80 pounds, which is normal for this speed.
This warm-up should be continued for at least 5 minutes, after
which the speed may be increased to 1,000 rpm. Should oil pressure
fall off at an increase in speed, the engine should be throttled back
for further warm-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 tachometer reads 2,000 rpm and then close the
throttle gradually until the engine speed drops to 800 rpm. Check
for smooth, easy acceleration of engine. Check the oil pressure
and the oil temperature and note the loss of speed when the engine
is switched to one magneto at a time. The speed should not drop
more than 75 rpm below that attained when operating on both
magnetos.

11. Operating vehicle.—ua. (eneral—The driver should be thor-
oughly familiar with the function and operation 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 driver in the driver’s seat, the engine
at idling speed, and all instruments showing normal readings, the
driver is then ready to drive the vehicle.

(1) Release the parking brake (located on floor to the left of
driver’s seat).

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

14
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(3) Depressing the latch, move the gear shift lever into second
gear, as shown in figure 7. -
(4) After speeding up the engine, gradually release the clutch
pedal. Except when under fire, attempting to move the vehicle in
or out of close quarters without the aid of personnel outside of the
vehicle serving as a guide is very dangerous.
(5) The correct gear for running is that which enables the vehicle
to proceed at the desired speed without causing the engine to labor.
Do not ride the cluteh. The driver’s left foot must be completely
removed from the clutech pedal while driving, to avoid unnecessary
wear on the elutch. |
(6) To place the vehicle in reverse gear a complete stop must
b fn:.ulu and the throttle closed until the tachometer reads 400 rpm
(minimum idling speed). Shift briefly into third gear to stop the
propeller shaft. Then depressing the latch move t-h:; gear shift lever
o the reverse position (fig. 7). Backing the vehiclz should never
i::";llfi‘ml)tcd unless an observer is stationed in front to guide the
arver. i
(7) To steer, pull back the right-hand steering lever to make a
Fight turn or the left-hand lever for a left turn. This action keeps
one of .the tracks from turning as fast as the other 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 dependin
on the sharpness of the turn. i
(8) To stop the vehicle, release the throttle and pull back on both
|f~vlrm;: levers at the same time, depressing the clutch when the
\'»Im-[:-.lms slowed down to approximately 2 to 5 miles per hour
'|l'|ll'T|('iHl}_I upon which gear is being employed before stopping. Iiz
i dlesirable to shift down as low as possible, preferably to e:écnnd
penr. and use engine drag to slow the vehicle to facilitate stopping
(1) .'l'!w parking brake is located on the floor to the left of t]TP:
dirivers seat. This brake should be used only for parking and never
while the vehicle is in motion. The opet‘a.t.:m' should ﬂ?\\‘ﬂﬂ make
pire that this brake is released before putting the vehicle in motion

(10} The tachometer, the oil tempefature gage, and the oil ]).I‘(‘S-
sure gage ;_ri_\'e the most satisfactory indications of the engine’s per-
[ormanee.  Should the indications of any of these instruments ap-
pear to be irregular, the engine should be stopped and the cause
mvestigated.  The oil temperature should not exceed 190°.

12. Stopping engine.—a. Gasoline engine—To stop the engine
clo © the throttle until the engine is idling at 800 rpm and run th(‘
ciigine ab this speed for 4 or 5 minutes. Then throw the fuel cut-oﬁl

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 the hand throttle in the extreme closed position.

Caution.—Do not shut off the fuel line valves. If these valves are
¢hut off, it is possible 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
brief periods at 1,500 to 1,600 rpm. Continuous operation of this type
engine at idling speed will shorten the useful life of the engine con-
siderably by causing increased wear and overheating. On no occasion
except shifting gears, including military ceremonies, will idling 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.

5. The engine should be idled at about 800 rpm until the engine oil
temperature gage indicates a temperature rise of about 10° F. before
operating the vehicle at full speed and under load. This is necessary
to prevent damage to the engine working parts. Avoid rapid move-
ment of the accelerator, since this causes a spray of gasoline to be in-
jected into the cylinders. This gasoline washes oil from the cylinder
walls and causes excessive wear,

¢. Do not attempt to start the engine by “towing” or “coasting” the
vehicle. To do so may cause serious damage to the engine and trans-
mission. To start the engine, use the electric starter or hand starter.

4. Care must be taken not to place any object in a position where it
will block the flow of air from the eylinders. Blocking off any cylinder
will cause overheating and preignition in the cylinder so affected.
Care must also be taken not to block engine oil cooler.

14. Cold weather operation.—In order that the tank engine may
be started and operated with a minimum of difficulty in very cold

wenther it will be necessary that the following precautions be taken
prior to starting.

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

16
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he opened and the valve checked to make sure it 1s closed. Following
i ‘shn('-:luwn on diluted oil, the engine must be operated at least 20
minutes when next started to insure the evaporation of the gasoline in
the f:il. The oil dilution line must be disconnected at all times except
'I|I|1-|11g weather when dilution is absolutely necessary and then the oil
i|l|lll-i(l1‘1 system must not be used except when cold S;:ﬂl'l’-ill},{ conditions
are anticipated. -

b. If closed buildings or shelters of any kind are available, the tank
should be placed in these shelters and some method of heating tn'nvided.
Tuke due precautions against fire hazards from leaking fuel or oil.
l. f .-al.u‘h shelters are not available, tanks which must be kept available
for immediate use may be kept warm considerably above prevailing
temperatures by covering with a tarpaulin, ) d

¢. A short time before starting the engine, it should be heated by
means of the auxiliary generator set ﬂccoi'ding to the directions given
in section XII, chapter 2. o

n’,.. Under extremely cold conditions it may be necessary, in order to
i \'nnl. malfunctions, to exercise special lJ.l'('l‘;Illti(]]lS in lubricating
1||:!l‘|l‘ll](.' guns and other armament. TM 9-850 gives information
covering the proper treatment of such equipment during extremely
cold weather. ‘

Secriox IV

LUBRICATION
i Iﬂ'“f‘f':ll__ Lt e e 2t R ]‘}lrugr";‘:‘
Mothods. oo e e e e R S . 1;
Ol dilation valve________ _.._; ___________________ 17
Luhrication instruetions for medinm tanks M3 and M3A1___ __________:__: 18

s '3 1 1 i
15. General.—Figure 12 shows the various points to be lubricated,

the periods of lubrication, and lubricants to be used. In addition
(o the items on the chart, other moving parts such as door and
|.|i|-|[l hinges, pistol port covers, door latches, and gun mounting
pins must be lubricated at frequent intervals, Oilholes and lubrica-
tion fittings are painted red for easy identification.

16. Methods.—«. In the engine oil system (fig. 9), oil is drawn
from the bottom of the oil tank by the engine oil pump and forced
imto the engine oil circuit. The excess oil in the engine oil cireuit
i returned directly to the oil tank by the oil pump. The oil, after
lubricating the engine parts, accumulates at the bottom of the erank-
CisC, and this oil is pumped by the oil scavenging pump through the
oil filter to the oil cooler and then to the oil tank. The oil tank and
oil cooler are located at the bulkhead in the fighting compartment,

IR IHIN j2

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

OIL FILLER CAP
BAYONET GAGE

ENGINE OIL PUMP,
PRESSURE SEGTION

. ENGINE OIL PUMP
() SCAVENGE SECTION

L\ ¥
TANK ¥ (
- >3 ’
et T
d SUMP
~ L_oiL pILUTION VALVE

OIL DILUTION VALVE GONTROL A

iGurE 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 of the engine.
d. The oil tank (fig. 11) is filled through the filler hole on the tank.
The cap for this hole is fitted with a bayonet gage which indicates

18
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the oil level. To drain the system, remove the cover plate located

below the hull floor plate directly under the oil tank. This permits
removal of the drain plug.

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

"RAPD 2734

Figone 10,—Disk type oil filter,

valve operating button, which is located under the engine oil tank
(fig 1), "The button opens the gasoline valve and allows gasoline
toomix with the oil. The period of time to hold the valve open will
depend on the temperature.  To determine the period of time to
holi the valve open, estimate the lowest temperature anticipated at
(e next engine starting.  Find this temperature in the table given

19
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r-*uaoa eRmm VALVE= ‘j
oL sagppl.x 51 LLER CAP

een :mn mem FUEL
snm esrz-* vm.va"s '

Fisure 11,—O0il tank and cooler,
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below and hold the oil dilution valve open the length of time in-
dicated opposite this temperature in the chart.

Temperalure Dilution time

(° F) (secands)
+-30 8
—+20 30
+10 G

0 00

—10 130
—20 175
—30 200

During the time the valve is held open, idle engine at 1,000 rpm.
Shut the engine off immediately after the dilution valve is closed.
Thme in seconds may be estimated by counting one thousand one, one
(housand two, and so on.  Each expression “one thousand one”, ete.,
represents approximately 1 second.

b, Tmportant points to remember are—

(1) IEngine must be operated for at least 30 minutes when started
following a shut-down on diluted oil.

(2) Engine must be shut down émmediately after dilution.

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

(1) Dilution button or valve must not be used except during dilu-
fion period,

18. Lubrication instructions for medium tanks M3 and
M3AT1.—See figure 12.

Table of capacities and recommendations

| [ Lowest oxppf-tnrl almn-:phono temperature
[Capacity | Above . L : :
| {quarts) a0 |
| +32° +10° —-10° | —=30° | Below —30¢
—— - —_ - - = 1 o S
g hiie ail tank:
Tsotine i | o
I|-| .;H = 2: ] I For operation in these
- |I||| e -':ﬁ SAE 50 | BAE 50 | BAE 50 | BAE 50 temperature ranges, re-
Prerentindand finaldrive. 120 1 ‘ ferha O R e S,
|
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Diff. and Final Drive EO 3

[Mete §]
(See ;!&b.lf tovl tug)

Final Drive Drain Plug
[Locatad under hul]

D."m,.giﬁ Drain Plug
[Located wndar bafl]

Transmission Drain Plug
[Lecated under bull)

ORDNANCE MAINTENANCE

— KEY —
Lubricant Intervals
ine Gil SAESD D-Daily
B0 B Vs~ 250 miles
€6 —Chanis Groms 11,000 miles)
Heo. 0 [below 32 :: 2-3,000 miles,
bove 12°
He. | [above Chook !.“’
Crankcass
Gaat Casay
Clutch Sheave
nd
i Claanars

Serviced From Engine
Compartment

Clutch Throwout Yoke Brgs.
[Also hend ail suter baaring race]
[Raschad thecugh vantilator at

top of tash]

cG
EO

Air Cloaners
[M3—Sarvice 1 cleasan.
MIAL=One cleaner]
(Mats 1)

EO

Seintilla Magnetos (SAE 10)  EO
[Net a Disse! Engine

1y ~

Ya

|

I

N

LT

/]

-

7T

- 3 EO Diff. and Final Drive

55“ Table) (Nets 5)
Fill and leval plag]

T

5 o v 13

N TN,

T

Fieuge 12— Lubrication instructions for me

T

E
]

¥

o

T

T

2 D EO Clutch Sleeve (3 oil holes)

L

L~

‘,,4
O S

=

®

1Y

dium tanks M3 and M3A1,

i~ Final Drive Dyain Plng
[Located wadar hull]
Serviced From Fighting
i Compartment
— 3 EO Transmission
!See Table) (Hete 5)
I Fil cap and larsl guge)
H—1s CG Gear Shift Shaft
-4 EO Parking Brake [cil hole)
e 1 EO  Universal Joint (tote 8
[Feting]
f~ 1 EO  Universal Slip Joint (Nste )
ug}
. 1 EO Universal Joint (Nets )

{Fating)

Engine Oil Tank (See Table)

[Hate 7] (Fill cap, bayenet gogel

Serviced From Engine
Compartment

I_

il Fileer

(Hate 7)

EQ Air Cleaners
[MI—Suivica 3 clasners,
MIAL=Cne claansr]
[Hsts 1}

Fuel Filter

[Hste B)

{Ordnance Depart-

Lz . it g ent 5 104.
ment starting serial No loeated on name plate inside fighting compartmen SNL G- )
aent start 1 1 fig & Tt ) L 04
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NOTES

1. Air eleaners.
Delow B2

Drain, elean, and refill with engine oil SAE 30 above 32° F., BAE 10
I, daily when operating on dirt roads or aecross country. Service every 250
miles when operating on paved roads or during wet weather. Depending upon operating
conditions, remove air cleaner and wash all parts every 100 to 500 miles. Caution: Keep
ull wir pipe connections tight,

L Mugine oil tank—Check oil level daily.

Drain at intervals shown below, only when
englne is hot,

Clean tank and oil filling tube strainer every 1,000 miles. Refill oil tank
to il mark on bayonet gage, located under fill cap. Caution: Do not remove strainer
when Hilling tank.

i Gasoline engine.—Drain and rvefill every 250 miles or 25 hours when used for eross-
ronntry or divt road operation.  Drain and refill every 1,000 miles or 100 hours for paved
v or wet weather operation,

b Dicsel engine—Drain and refill every 200 miles or 25 hours of operation under all
apernting conditions,

A dutervals.—Intervals indicated are for normal service. For extreme conditions of
el heat, water, mud, snow, dust, ete., change engine oil and lubricate more frequently.
Lo Fittings —Clean before applying lubricant, Lubricate until new grease extrudes from
the hearing.,

b tiewr eases.—Check level daily ; add lubricant if necessary.  Check with tank on level
Dieain, flush, and refill at the end of first 250 miles ; thereafter as indicated at
guide.  Clean transmission and differential filler strainer every 3,000 miles.
Caution: Do not remove strainer when filling,

G Uwiversal joint and slip joint.—Remove tunnel shield sections over universal joints

il wlip joint at ends of tunnel shield.
niting

rotnnid

(il on

To lubricate slip joint, remove plug and insert
Apply EO to universal joint until it overflows at relief valve and to slip joint until
v entrwdes from end of spline. Caution: After lubricating remove fitting and replace plug.

ot itter —Turn handle on top of filter one fall turn daily.
e MEATL moddels have automatie type filter.

o Puel filter.—u. Gasoline—Turn handle on top of filter one full turn daily.

Drain every 250 miles.
¥

Drain
vy 200 miles,

B fhesel — Open vent eocks, drain throngh drain plug. and remove filter element. Wash
cloment and ease, replace element, and prime fuel system. Replace second stage American
Honeh fiters on M3AT models every 3,000 miles.

W htewn points.— Lubrieate door and shield hinges, peephole protectors, pistol port
vovers, dooe dateles, control rod ping and lever bushings, ete., with engine oil SAE 30
every U0 nlles,

11y

Poluts to be lubricated at time of engine removal for periodie inspeciion.
Pt bearving amd eluteh hub bearing,
I Pwints ta be Jubricated by ordnonce maintenance personnel at time of general engine

dtehanl o Clateh pilot bearing, cluteh hub bearing, generator, magneto (except oilers), and
fiter (uee OFSE 6-G-104) .

Clutch
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4,

" Bogie Wheeh CG Va Suspension System ldlér €6 Vs

EMSION SYSTEM
Em“nl ::;:;‘:'W';': SIDES of TAHE

Gear Shaft Bearings €6 Y4

Va HO Hydraulic Oil Tank (Fill plug]
{Chach laval and rofll i mecoiary]
(Capasity 10 gL}

E’, Y4 EO Pump Motor Beaninas

= = Turret Traversing Gears and CG Vs
Rack

Lot ] cl

TURRET HYDRAULIC DRIVE

Turret Support Bearings CG Ya
e 3 soate TURRET TRAVERSING MECHANISM

KEY

Lubricants
(10 —tos Cal. 30 Machine Gun Swivel C&
10 Shgis OISANIY {‘:..n nn-(lcl J:ehu.-:,.'.l vatval
€6 —Chauis Greare surfaces Eghtly]
Me. 0 [below 32° F.)
Mo I [abave 12* F.}

| HO —Hydraulic ©4

Interval

Gun Mount and Sight Shaft CG

Cupols Support Bearings €6 Va — e

CUPOLA

@

Freure 12— Lubrication instructions for medium tanks M3 and M3Al Continued,

NOTES

1. Intervals.—Intervals indicated are for normal s&-rvi('-u. For extreme conditions of
speed, heat, water, mud, snow, rough roads, dust, ete, _1u1u'1e.-nel more fn‘-qgnnl%y. —

2. Iff'r'.ftinf!k,- _Clean before applying lubricant. Lubricate b:_.gu-. wh-_-v%r. ll|§ll'1: T,T:|i| rl.m.w
support rollers until lubricant overflows relief val\'j-. Lll.bl'l(:!'Li(?. .olhm J.l::, lﬁiw o
grease extrudes from the bearing. Caution: Lubricate suspension points afte -
ve]:;c!;:.:)rml'u‘r gmn:mrur,—'r\\-n-cycle, air-cooled engine, un:unlh-cl ‘nn l:n'ri‘t_ ﬂmf ’;-ea,r.n:ill:;
bricated by engine oil mixed with the fuel, Mix thoroughly % pinl EO Wl_”l. lll_l g.tuil R
gasoline before pouring into tank., Caution: Do not I_!n)m- gasoline and "IIII‘L]J:I-”ID; _\(,Ji”“g
tank., Keep fuel strainer clean. Every 200 hours lubricate magneto cin follower by
felt with one or two drops EO.

peephole protector slides, door hinges and latches, shield

4. Oilean points,—Lubricate 1 ;
= o with EO sparingly every 250 miles.

hinges, control pins and clevises, ete., 2 : oaee ) .
B, Points requiring no Jubrication—Turret fraversing mechanism gears, hogie wheel sus

pension linkage and slides, and final drive sprocket bearings.
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Secrion 'V
INSPECTIONS

Paragraph
DO s s s e = s i (O
Inspection bhefore operation . |
Inspection during operation = TR e TS . |
ERRDGEEION: b T e i o e SR S e e ———— 22
Inspection after operation__ A= e s
Reviodic ngpeetion oo oo - e o o oo ; . 24

19. Purpose.—a. To insure mechanical efliciency, it is 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. Cracks that develop in castings or other metal parts may often
e detected on the completion of a run by an examination for dust
aned oil deposits around the cracks.

¢. Suggestions toward changes in design prompted by chronie fail-
nre or malfunetion of a unit or group of units; pertinent changes in
mspection or maintenance methods; and changes involving safety,
cllicieney, economy, and comfort should be forwarded to the office of
the Chief of Ordnance, through technical channels, at the time they
develop. Such action is encouraged, in order that other organiza-
Lions may profit thereby.

20. Inspection before operation.—a. By driver——(1) Checks
oil tank level; adds oil if necessary.

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

() Checks for presence and condition of fire extinguishers.

(1) Cheeks for oil or fuel leaks on floor of fighting compartment.

() Sees that steering levers, cluteh pedal, and gear shift lever
operate Treely and over the full range,

(i) Sees that battery switeh is open and voltmeter reads zero.

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

(%) (Mloses battery switch and sees that voltmeter reads 24 or more
vl s,

(1) Twrng on lights and siren at order of tank commander.

(10) Inspeets to see that hydraulic brake booster pump is clear of
engine exhanst pipe.

(11) Removes inspection plate and examines “tee” connection of
Livnlee hooster system, located forward of engine, for leaks.

(12) Ixamines all hydraulic lines of brake booster system for
chinfing and loose anchor clips.

(14) Checks level of sump tank of brake booster system.

25



™M 9-750
20-22 ORDNANCE MAINTENANCE

b. By tank commander—(1) Checks final drive oil levels.

(2) Checks gasoline level.

(3) Oils throw-out bearing.

(4) Walks around tank and inspects—

() For gasoline or oil leaks underneath tank.

(b) That outside aceessories, pioneer tools, tow cable, shaclles
and shackle pins, etc., ave present.

(¢) General condition of sprockets, bogie wheels, spring guides,
gudgeons, track supporting rollers, and idlers.

(d) Tracks for wear. tightness, and tension; end conneections for
wear.

(¢) Condition of wedges and wedge nuts.

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

(5) Turns engine over by hand about two complete revolutions to
clear cylinders of hydrostatic lock.

(6) Causes driver to operate all lights and the siven.

(T) Sees that ammunition, flags, field equipment and rations,
when carried, are properly loaded.

(8) Checks elevation and traversing of vehicle weapons.

(9) Tests turret and cupola to see that it turns freely, by hand,
and that locking and traversing mechanisim function.

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

(11) Has radio and antenna checked for operation.

21. Inspection during operation.—a. During operation the
driver should be alert to detect abnormal functioning of the engine.
He <hould be trained to detect unusual engine sounds or noises. He
should glance frequently at the instrument panel gages to see if the
engine is functioning properly. An unsteady oil gage pointer indi-
cates low oil pressure, provided that engine speed is fairly constant.
The steering mechanism must be checked for clearance before engage-
ment, intensity of pull required for braking, ete.

b. Only under exceptional circumstances should a tank be operated
after indications of trouble have been observed. When in doubt, the
engine should be stopped and assistance obtained. Inspection during
operation applies to the entire vehicle and should be emphasized
throughout the driving instruction period.

22. Inspection at halt.—a. At each halt the operator should make
a careful inspection of the tank to determine its general mechanical
condition. Minor defects detected during the march together with
defects discovered at the halt should be corrected before resuming the
march. If the defects cannot be corrected during the halt, proper
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disposition of the vehicle should be made so that unnecessary delay
may be avoided and major failure prevented.

h. A suitable general routine is as follows:

(1) Allow the engine to run a short time at idling speed (800 rpm).
IListen for unusual noises.

(2) Note any unusual gear train noises.

(1) Check for transmission and differential oil leaks inside fighting
compartment, _ .

(1) Note steering adjustment,

(i) If barrels on machine guns have worked loose, they should be
adjusted,

(G) Through the opening in the bulkhead examine the clutch throw-
oul bearings and oil their outer race.

(7) Walk around the vehicle, looking carefully for fuel or oil leaks.

(%) Remove dirt from under the track support rollers and from be-
tween bogie wheel arms.

() Iixamine tracks for adjustment and for worn, loose, broken, or
s parts. '

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

(11) Feel steering brake housings and gear case for evidence of
overheating,

(12) Open doors to engine compartment and inspect for loose parts,
[oose connections, and leaks.

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

(11) Check the amount of fuel in the tank.

(15) Wipe all windshields and vision devices. Do not use an oily
ar dirty rag,

R3. 1 nspection after operation.—At the conclusion of each day’s
aperation the tank commander should cause an inspection to be
mindde cimilar to that made at halts but more thorough and detailed,
v indieated by the Tank Commander’s Report. The inspection
Lould be followed by preventive maintenance. If defects cannot be
corrected, they shonld be reported promptly to the chief of section
ar other designated individual.  The following points should be

-1r'|l'll'l[.

1ovnmine the tracks and bogies.
o Check track tension.
s peet idler and roller tires.
J Bxamine the drive sprockets for worn or broken teeth.
lovamine the rubber track shoe units for unserviceable units.
/Checle fransmission oil level after tank has stood overnight.
. Cheek differential oil level after tank has stood overnight.

21
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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 mufilers and accessories.

j. Inspect the sighting and vision devices for breakage.

%. Inspect guns and mounts for defective performance.

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

m. Inspect ammunition and sighting compartments for cleanliness
and orderly arrangement.

n. Replenish oil, fuel, and ammunition.

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

p. Check operation of turret.

q. Test auxiliary generating unit.

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

5. Check oil level of booster system sump tank.

t. Check entire brake booster system for visible leaks.

u. Remove empty shells, twigs, ete., from 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 are
prescribed :

a. Daily check.

By driver By tank commander

Transmission oil level. Amount of fuel.
(asoline shut-off valves. Engine oil level.
Battery switch. Turn over engine by hand.
Fire extinguishers. Pioneer tools.
Engine tools. Tow cable.
Steering levers. Shackle and shackle pins.
Clutch pedal and free travel. Guides and gudgeons.

Control linkage. Bogies.
Gear shift lever. Springs.
Interlock retaining screw and Idlers.
plug. Track supporting rollers.
Primer. Sprockets.
Starter. Tracks.
Accelerator. End connectors.

Instrument readings at 1,000 rpm. Wedges and wedge nuts.
Ammeter. GGrousers,
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By driver By tank commander
Equipment.

0 Turret, ports, ete.
F'emperature gage (engine Lights.

Voltmeter.

Oil pressure gage.

warm). Siren.
Idlles at 800 rpm. Shielding.
Magnetos and plugs. Ammunition.
Cluteh release bearing oiled. Weapons.

Transmission oil peteock.
lingine noises.

Gun mounts.

Oil leaks.

IFuel leaks.

Air horn connection.
Engine noises.

Is tank clean?

Turn Cuno filter one turn.

Transmission nolses.

b. S0-hour check.—(1) Remove, clean, and test spark plugs.
(2) Remove magneto breaker point housings and check points.
(#4) Remove carburetor strainer, bypass strainer, and oil pump
Cee.
(1) Check carburetor mounting bolts, air intake pipes for loose
hose clamps, leaks, or eracked carburetor elbow,
‘ () Check engine for any loose parts, nuts, bolts, lines, connections,
ol
() Remove any dirt accumulated under two lower cylinder heads.
(V) Check carburetor throttle controls for missing cotter keys and
lor operation,
(%) Check governor for operation and rpm (2,100).
() Check oil and gas line connections, shut-off valves, ete., for
[vnles thronghout.,
(10) Remove air cleaners completely and clean.
| (11) Check clutch operation and clutch release bearings for proper
Clenrince,
(1) Repeat daily check steps and make our driver’s report.
oo A00-howr check—(1) Check all items on 50-hour and daily

cheelss Thoroughly check lubrication of the vehicle (follow lubrica-

Lo '-||:n'l )
() Remove engine from tank. (Following paragraph 59, break
L connections where specified—follow all step# in order.) .
(1) Remove, disassemble, and clean Cuno oil filter.
(1) Remove and clean oil sump strainer.
() Ilush oil cooler and lines.
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(6) Drain oil tank and remove hopper from tank. Inspect for

sludge and dirt. Clean.
(7) Disassemble clutch, clean it, and check for cracked or worn

plates.
(8) Remove radio operator’s seat, tunnel inspection plate, and tun-
nel cover (rear). Break slip joint and front companion flange bolts

and remove propeller shaft.
(9) Check joint in accelerator linkage. Clean out tunnel. Check

lines and linkage in tunnel.
(10) Clean fighting and engine compartments and trace cause of

any excess oil.
(11) Remove rocker box covers and check all valve clearances.

Seerion V1

GENERAL CARE AND PRESERVATION

Paragraph
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95. Records.—a. Use—An accurate record must be kept of each
motor vehicle issued by the Ordnance Department. For this purpose
the Ordnance Motor Book (O. O. Form No. 7255), generally called
“Log Book,” is issued with each vehicle and must accompany it at
all times. This book furnishes a complete record of the vehicle, from
which valuable information concerning operation and maintenance
costs, etc., are obtained, and organization commanders must insist
that correct entries are made. This book will habitually be kept in
a canvas cover to prevent its being injured or soiled.

b. The page bearing a record of assignment must be destroyed
prior to entering the combat zone. All other references which may
be posted regarding the identity of the organization must also be
deleted.

26. Cleaning.—a. Grit, dirt, and mud are the sources of greatest
wear to a vehicle. If deposits of dirt and grit are allowed to accumu-
late, particles will soon find their way into bearing surfaces, causing
unnecessary wear, and if the condition is not remedied will soon
cause serious difficulty. When removing engine parts or any other
units, in making repairs and replacements, or if in the course of in-
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spection working joints or bearing surfaces are to be exposed, all dirt

and grit that might find its way to the exposed surfaces n:uqt first

be carefully removed. The tools must be clean, and cure- must ;ll“"l s

I i:|..l\'vn to eliminate the possibility of b]'!.lS]li]],ﬂ' dirt or grit into ‘tj‘ie
opening with the sleeve or other part of the Elothing. J:,To cuf oil-

onked dirt and grit, hardened grit, or road oil use dry-cleanin

;-ni\l':'nl applied with rags (not waéte) or a brush. The ve;hi(':l;* is s%'
designed that the possibility of interfering with its proper oper"a.tion
by carveless application of cleaning water is very small. However
enre should be taken to keep water from the powler unit, as it mi hf’
interfere with proper ignition and carburetion. ’ e

b. Oil holes which have become clogged should be opened with a
piece of \.\'ire. Wood should never be used for this purpose, as splin-

(ers are likely to break off and permanently clog the l'mssz-lr’res: .lP‘u'—
ticular care should be taken to clean and decontaminate ve;icleﬂ t}{lat
hive sz-vn caught in a gas attack. See section VII for details c:f this
operation, \

27. Painting.—a. Ordnance matériel is painted before issue to the
tine arms and one maintenance coat per year will ordinarily be
ninple for protection. With but few exceptions this matériel will be
printed with enamel, synthetie, olive-drab, lusterless. The enamel
miay be applied over old coats of long oil enamel and oil paint. )‘1'(-\-'.'1-

.I.u-:J‘\' issued by the Ordnance Department if the old coat is inln‘.utiq
fnetory condition for repainting. y A

b Paints and enamels are usually issued ready for use and are
npphied by brush or spray. They may be brushed on satisfactorily
when nsed unthinned in the original package consistencyh or when
thiinned no more than 5 percent by volume with thinner. The enamel
will spray satisfactorily when thinned with 15 percent bvaolume
ol thinner.  (Linseed oil must not be used as a thinner, since it Wi]l.
tnpart aluster not desired in this enamel.) Tf spravcd.’ it dries hard
i ...»|::-'[| for repainting within 1% hour and dries hard in 16 hmu% ‘

0. Certain exceptions to the regulations concerning painting ;axist
IYire-control instruments, sighting equipment, and other item‘-;_\\-'hich.
Po !’lll‘l'l" i :-r_ys-t:l_lline finigh will not be painted with olive-drab .em'unell

d s 3 et . = . 5 . o

B Pr:u ;;E; ‘,::1 2:.:.{: ;;&t-:)irlll f(;l; pz.u:t-mgfls cnutalfu.zd in TM 9—850’. .

ng for p g.—a. If the base coat on the matériel
i poor condition, it is more desirable to strip the old paint from
o L rface than to use sanding and touch-up methods. After

(ripping, it will then be necessary to apply a primer coat..

b Primer, ground, synthetic, should be used on wood as a base
cont Tor synthetic enamel. It may be applied either by brushing or
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spraying. Tt will brush satisfactorily as received or after the addi-
tion of not more than 5 percent by volume of thinner. It will be
dry enough to touch in 30 minutes, and hard in 5 to 7 hours. For
spraying, it may be thinned with not more than 15 percent by volume
of thinner. Lacquers must not be applied to the primer, ground,
synthetic, within less than 48 hours.

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

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

29. Painting metal surfaces.—If metal partsare in need of clean-
ing, they should be washed in a liquid solution consisting of 14 pound
of soda ash in 8 quarts of warm water, or an equivalent solution, then
rinsed in clear water and wiped thoroughly dry. Wood parts in
need of cleaning should be treated in the same manner, but the alka-
line solution must not be left on for more than 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 spots, the bad places should be touched with enamel, syn-
thetic, olive-drab, lusterless, and permitted to dry. The whole sur-
face will then be sandpapered with paper, flint, No. 1, and a finish
coat of enamel, synthetic, olive-drab, lusterless, applied and allowed
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 equivalent, given a coat of primer, ground, synthetic,
and permitted to dry for at least 16 hours. They will then be sand-
papered with paper, flint, No. 00, wiped free from dust and dirt, and
a final coat of enamel, synthetic, olive-drab, lusterless, applied and
allowed to dry thoroughly before the matériel is used.

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

31. Removing paint.—After repeated paintings, the paint may
become so thick as to crack and scale off in places, presenting an
unsightly appearance. If such is the case, remove the old paint by
use of a lime and lye solution (see TM 9-850 for details) or remover,
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puint and varnish. It is important that every trace of lye or other
paint remover be completely rinsed off and that the equipment be
perfectly dry before repainting is attempted. It is preferable that
(he use of lye solutions be limited to iron or steel parts. If used on
wood, the lye solution must not be allowed to remain on the surface
for more than a minute before being thoroughly rinsed off and the
rface wiped dry with rags. Crevices or cracks in wood should be
filled with putty and the wood sandpapered before refinishing. The
urfaces thus prepared should be painted according to directions in
paragraph 29, )

32. Painting lubricating devices.—Oil cups, grease fittings, oil-
holes, and similar lubricating devices, as well as a cirele about three-
lourths of an inch in diameter at each point of lubrication, will be
pronted with enamel, red, water resisting, in order that the); may be
rendily located.

Secrion VII

MATERIEL AFFECTED BY GAS

I 3,
I'rodective  measures.__ e S . I““'grag;‘
weontamination of ma: i b v ot )
! uitériel
R T e |

43, Protective measures.—«. For matériel in constant danger of
i abtacks, whether from chemical clouds or chemical shells, care
ol be .|:I1{EI"I to keep all unpainted metal parts of mnt-.ériel? with
(he exception of ammunition, lightly coated with oil and pro,tected
with covers while not in use. Care must be taken that the oil does
nol come in contact with the optical parts of the instruments, \‘\-‘il‘-l.l
lenther or eanvas fittings, or with ammunition. The latter should
b lkept in sealed containers,
io Ordinary fabries offer practically no protection against mustard
e .Iv\\-':.«-ite. Rubber and oilcloth are pelletl'af:d if snfﬁéivnt
tine is given.  The greater the length of time allowed for pE-Ilt‘tl"ll—’
on, the greater the danger of wearing these articles. For example
ribber hoots which have been worn in an area contaminated witﬂ
mcturd gas may offer a grave danger to men who wear them several
diuyenfter the bombardment.  Impermeable clothing will resist pelne—
trtion for over an hour, but should not be worn longer than that
41, Decontamination of matériel.—a. Cleaning.—(1) All un:
printed metal parts of matériel that have been exp'osed to any gas
cveepl mustard and lewisite must be cleaned as soon as possible \\:ti‘tl.'l
dry elenning solvent or denatured aleohol and wiped dry. Following
o eleanimg all parts should be coated with engine oil or sperm oii
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(2) In the event ammunition has been exposed to gas, it must be
thoroughly cleaned before it can be fired. To clean ammunition,
o noncorrosive decontaminating agent or, if this is not available,
strong soap and cool water should be used. After cleaning, wipe
all ammunition dry with clean rags. Do not use dry powdered
decontaminating agent (chloride of lime) on or near ammunition
supplies, as flaming occurs through the use of the chloride of lime
on liquid mustard gas.

b. Decontamination—The following measures should be taken for
the removal of liquid chemicals (mustard, lewisite, etc.) from
matériel. For all of these operations, a complete suit of impermeable
clothing 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 taken. If any skin areas have come in
contact with mustard, if even a very small drop of mustard gets
into an eye, or if the vapor of mustard has been inhaled, it is
imperative that complete first-aid measures be given within 20 or
30 minutes after exposure. First-aid instructions are given in
TM 9-850 and in FM 21-40. Garments exposed to mustard gas can be
decontaminated. If impermeable clothing has been exposed to vapor
only, it may be decontaminated by hanging in the open air, prefer-
ably in the sunlight, for several days. It may also be cleaned by
steaming for 2 honrs. If the impermeable clothing has been con-
taminated with liquid mustard gas, steaming for 6 to 8 hours will
be required. Various kinds of steaming devices can be improvised
from materials available in the field.

(1) Commence by freeing matériel of dirt through the use of
sticks, rags, etc., which must be buried immediately after this
operation.

(2) If the surface of the matériel is coated with grease or heavy
oil, this grease or oil should be removed before decontamination is
undertaken. Dry-cleaning solvent or other available solvents for oil
should be used with rags attached to ends of sticks. Following this,
decontaminate the matériel with bleaching solution made by mixing
one part decontaminating agent (chloride of lime) with one part
water. This solution should be swabbed over all surfaces. Wash
off with water, dry, and oil all surfaces.

(3) All unpainted metal parts and instruments exposed to mustard
or lewisite gas must be decontaminated with a noncorrosive decon-
taminating agent, mixed one part solid to fifteen parts solvent
(acetylene tetrachloride). If this is not available, use warm water
and soap. Bleaching solution must not be used, because of its
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corrosive action. Instrument lenses may be cleaned with lens tissue
puper only, using a very small amount of ethyl alcohol. Coat all
metal surfaces lightly with engine oil or sperm oil.

(1) In the event that a decontaminating agent (chloride of lime)
1w not available, matériel may be temporarily cleaned with large
volumes of hot water. However, mustard lying in joints or in
lenther or canvas web is not removed by this procedure and thus
will remain a constant source of danger until the matériel can be
properly decontaminated. All mustard washed from matériel in this
manner lies unchanged on the ground, necessitating that the con-
fnminated area be plainly marked with warning signs before
anhandonment. _ )

() The eleaning or decontaminating of matériel which has been
contaminated with lewisite will wash arsenic compounds into the
oil, |Imi.~suning water supplies in the locality for either men or
s,

(6) Leather or canvas web that has been contaminated should
ho serubbed thoroughly with bleaching solution. In the event this
!|'|-:|Ir||l'llll- is insufficient it may be necessary to burn or bury such
i terial,

0. In the case of vehicles that have been subjected to gas attack

with the engine running, the air cleaners should be serviced by re-
moving the oil, flushing with a dry-cleaning solvent, and refilling

- r oy =
with the proper grade of oil. Instrument panels should be cleaned

in the sime manner as outlined for instruments. Seat cushions that
wre contaminated should be discarded. Washing the compartments
(horonghly with bleaching solutions is the most that can be done
i the field.  Operators should be constantly on the alert, when
Pinning under conditions of high temperatures, for slow vaporization
.l.l Il!u- mustard or the lewisite. Bxterior surfaces of vehicles should
i decontaminated with bleaching soluti ypainti ay
ek g solution. Repainting may be nec-

o Defailed  information on decontamination will be found in
AL 210 and TM 9-850.
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db. Gun mounts.—The 75-mm and 37-mm combination gun
- - - - 5
motinte, nlthongh given individual model numbers, are considered
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component parts of the tank. For more detailed instructions on
operation, care, and preservation of the guns and their mounts,

refer to the various manuals for the guns (see appendix).

The

ammunition stowage chart gives the location of ammunition. Also
see figure 13,

. Driver's seat.
. Radio operator's seat.
. Th-mm gunner's seat.

37-mm gunner's seaf.
37-mm gun loader's seat.
Tank commander's seat,
Cal, .30 machine gun.
Cal. .30 machine gun.

. 37T-mm gun.

. T6-mm gun.

. 2 eal. .30 machine guns.

. Protectoscopes.

. 51 rounds 87-mm ammunition carried in

turret.

. 13 rounds 37-mm ammunition.
. 11 rounds 37-mm ammunition.
. 42 rounds 37-mm ammunition.

23.

24,
25,
26,

. Two

. Twenty-five

/ RAPD 4219

Ten 100-round helts eal. .30 ammunition.

. 20 rounds 37-mm ammunition,
. Fourteen 250-round belts containing 225

rounds eal. 30 ammunition.

250-round  belts  containing 225

rounds cal. .30 ammunition,

100-round belts eal. .30
ammunition,

41 rounds TH-mm ammunition ; six 100-
round belts eal. .30 ammunition.

42 rounds 37-mm ammunition,

Submachine gun.

Submachine gun, Carried in tank but
not shown on drawing are 9 rounds
75-mm ammunition carried in cartons
and twenty-four 5H0-round clips eal
.40 ammunition,

F1GURE 13.—Armament.

a. 75-mm gun and mount.—(1) This gun mount is located in the
right front of the crew compartment and mounts the 75-mm tank
gun M2. The gun and mount are designed so as to provide pro-
tection to the tank personnel under all conditions of traverse and
elevation.
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AMMUNITION STOWAGE CHART

Number of rounds

Location

1,400 rounds.

2 225-round belts ' ____
2 225-round belts 1______
I 225-round belt ?
10 100-round belts____ __

3 225-round bells 'o___
G 100-round belts__

I 100-round belts_
I 225-round belts 1. __

H-round belts 1.

d-round belts . _____ [

B2 225-round belts,

7,200 rounds

20 100-round belts, |

2,000 rounds

69,200 rounds |

Box on floor ecrew compartment, right side,
directly behind 75-mm gun.
Carried in ecartons (portable).

Box rear left corner (17, fig. 13).

Box rear right corner (24, fig. 13).

Box on floor, directly behind radio oper-
ator (19, fig. 13).

3 rows mounted on racks on turref wall
(14, fig. 13).

Mounted on rack rear wall, fighting com-
partment (15, fig. 13).

Above Homelite generator on rack rear
left fighting compartment (16, fig. 13).

Rear right corner rack, top 37-mm box.
In guns.
Box, left of radio operator.

In tray of cal. .30 gun feed box alongside
gun (21, fig. 13).

Turret platform.

In combination mount.

Box behind radio operator seat. with 37-
mm supply (18, fig. 13).

Beside propeller shaft housing.

Box over propeller shaft next to 75-mm
supply.

Above propeller shaft housing.

In trays under radio operator’s seat (20,
fig. 13).

Above propeller shaft (forward).

On tool box.

Hive e enprieily of 250 rounds but are loaded with 225 rounds each,
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'ELEVATING LEVER- SPRING LATGH ——

— AMMUNITION BOXES POSITIONING PIN —

L soLenoin RA PD 2718

FiGURE 16,—Cal. .30 bow guns.
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() The gunner sits in a seat on the left side of the gun mount.
I1is position in relation to the gun does not change when the gun
ioelevated or traversed.

(1) The 75-mm gun is traversed 15° in each direction by the lower
linndwheel immediately in front of and facing the gunner. Clock-
wire turning of the handwheel traverses the gun toward the right;
connterclockwise, toward the left.

(1) The gun may be elevated 20° or depressed 9° by turning the
tpper handwheel directly in front of the gunner. The wheel is
tined clockwise for elevating and counterclockwise for depressing.
PROTECTO!

KNURLED K

SPRING CATCH
-

LEVER

IMaunrie 17.—istol port with protectoscope.

() T'he gunner sights through the periscope, into which is built a
eleccopie sight. An additional periscope and sight are carried in
(e tunk, The entire sighting device may be removed, if damaged,
Ly pulling out on the pin in the rear of the housing and pulling
doven on the ring attached to the bottom of the periscope. The tele-
cope iy then be removed by taking off the bracket which holds
i the vision piece. A new sighting device may be pushed into
(he housing if the cateh pin is pulled outward to permit its
chbemnee

() Lo the veare of the central platform in the main fighting com-
poccbient easpace for the 75-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 gun can be fired manually or electrically. The

gun is fired electrically by depressing the button located in front

PRESS LATGH

TO REPLACE —
FRISM
INTERIOR EXTERIOR
oF
TANK

PISTOL PORT
DOOR

&x RA PD 4229

Ficure 18, —Protectoscope,

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

b. Twrret guns and mounts (fig. 15)—The guns located in the
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 gun tubes for the 37-mm guns M5 and MG are not to be interchanged.
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Ifor operation of turret traverse see section XIV, chapter 2. T'he
clevating handwheel is located on the left side of the 37-mm gun
directly in front of the gunner. Turning the handwheel counter
clockwise  depresses the guns a maximum of 7° and turning
clockwise elevates them to a maximum of 60°. The guns are fired

LIFT BACK TO
THIS POINT TO
REMOVE PRISM
o
INTERIOR .
. F, EXTERIOR
TANK 51
il
11
)
E< |

RA PD 4230

Fiaure 19.—Removal of prism from protectoscope.

clectrienlly by squeezing the safety grip and depressing the
witehes on the hydraulie traversing control handle (fig. 15). The
i cwiteh operates the caliber .80 machine gun and the bottom
witeh operates the 37-mm gun. The gunner sits on the left side
ot dhe mounnt and the loader on the right. Care must be exercised
to e that the loader’s hand is not caught in the automatic breech-
blocles See figure 13 for ammunition stowage.

(tepolia guns—A caliber .30 machine gun M1919A4 is mounted
i the cupola. The gun can be traversed 360° by rotating the cupola.

43




TM 9-750
35-36 ORDNANCE MAINTENANCE

The gun may also be traversed to a limited extent independent of the
cupola. Maximum elevation is 60° and maximum depression 8147,
The gun is fired manually by squeezing the trigger.

d. Bow guns (fig. 16).—The bow guns are located in the left side
of the driver’s compartment, projecting through the front plate, and
consisting of two caliber .30 machine guns M1919A4 which are fired
by the driver. The guns are elevated manually and have no traverse.
Traverse is accomplished by steering the tank. The ouns may be fired
electrically by pressing switches mounted on the steering levers or
manually by conventional triggers. Relay switches are located in
junction box at left of instrument panel.

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

/. Submachine guns—Two Thompson caliber .45 submachine guns
are normally carried in the main fighting compartment 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 radio operator. The second
submachine gun is mounted on brackets in the upper rear right-hand
corner of the fighting compartment.

36. Stabilizers.—a. Description—Both the 37-mm gun in the
turret and the 75-mm gun in the right sponson are stabilized by
vqnipment which automatically compensates for the pitt-hing of the
moving tank. The stabilizer tends to keep the gun in the same
position in a vertical plane regardless of the position of the tank.
The guns are stabilized by separate systems each consisting prin-
cipally of an electric motor driven pump, piston and cylinder as-
sembly, a control unit, an electric control box, recoil switeh, and a
master switch.

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

¢. Starting the wunits—To start either of the units proceed as
follows:

(1) Set the stiffness control at zero.

(2) Disengage the hand elevating mechanism. This is accom-
p]ic,hed 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 disengaging switch. The hand elevating
mechanism for the 75-mm gun is disengaged by moving the clutch
lever (fig. 77) which also closes the disengaging switch.
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(4) Turn the elevating handwheel until the control unit is
npproximately in a vertical position.

(1) PPush the master control switch to the “on” position.

. () peration—The stabilizers should not be operated except when
the tanke is in motion. A red glow from the light on the control
loves signifies that the system is in operation. _

(1) Ntiffness adjustment—After the system has warmed up turn
(he tiffness adjusting knob slowly in the divection of the arrow.
When the gun begins to vibrate decrease the adjustment until the
vibiating is eliminated.  As a check, press on the breech suddenly
pud release. If the gun comes to rest almost immediately after a

hovp displacement, it is properly adjusted. It may be necessary
Lo climnge the stiffness adjustment from time to time as the viscosity
ol the otl changes.

(1) Wecoil adjustment.—The recoil adjustment must be made by
(vl when firing the gun.  Gradually turn the recoil adjusting knob
i Ehediveetion of the arrow until the point is reached where the gun
lioepunits set angular position during recoil.

() Performance—When the ‘w[ﬂhl]]&[‘l equipment 1s running, the
i 1 elevated or depressed by simply turning the handwheel. This
uebion changes the angular relation between the gun and the control
nil e the gun automatically takes up a new desived position. If
(he ctubilizer equipment is operating satisfactorily, it will keep the
g nlonsel angular position within certain limits while the tank
ioptehing. Therefore, when aiming, allow the stabilizer to control
e position of the gun, and use the handwheel only when necessary.
e operator must guard against continuing to turn the handwheel
chier the grun has reached its maximum limits of travel in the eleva-
G plune, - A continued turning of the handwheel with the gun
g toate stop will only displace the control unit from its vertical
frontion nnd the result will be an overload on the tank battery.

are and preservation—(1) Ol level —The oil levels in the
ol verervoirs should be ehecked daily.  The reservoir should be kept
fwo thieds full of hydraulie oil.

(0 Lubication—Both units are provided with alemite fittings
(e B 850y and should be lubricated every 25 hours with chassis
! UL

70 Biphting equipment.—a. The description, operation, adjust-
it nnd eare and preservation of the 75-mm gun sighting equipment
wee coveresd m T'M 9-307.

Lo he cphiting equipment on the 37-mm combination gun mount
ool the periscope type. This is nsed as an observing instrument
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and as a sighting element. The vision device is located at the eye
level of the gunner as he sits in position. A telescope sight is built
into the right side of the vision device. The entire vision device is
readily removed by pressing in the lever button located in front of
the upper left portion of the headrest and then pulling on the ring
fastened to the bottom of the housing. The telescope sight can
then be removed by taking off the bracket which fastens it into the
periscope. Ixtra vision devices and telescopes are carried in con-
veniently located brackets so that rapid replacement can be made when
necessary.
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Secrion 1

GENERAL INFORMATION ON MAIN'[‘ENAN-CE
Paragraph
e R L A e e e, S

ot e e e 39

Bt tronhle shooting

AH, Beope.

. The scope of maintenance and repairs by the crew
andbather units of the using arms is determined by the ease with which
e prajeet can be accomplished, the amount of time available, the
wabure ol the terrain, weather conditions, temperatures, concealment,
Welter proximity to hostile fire, the equipment available, and the skill
ol the personnel. A1l of these are variable and no exact system of
[rroeedire can be preseribed or followed.
[he following are the maintenance duties which may be performed
B the g arne maintenance personnel,  All other replacements and
copeswall be performed by the ordnance maintenance personnel.
(1) Kogine ROY5-1£02,

[Sngine, serviee and remove (see par. 59).

Mhnifold, exhaust, and muffler, replace.

ol valve push, replace.
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Valves, clearance, adjust.
Valves, check timing.
Valve, rocker, replace.
(2) Oiling system.
Cooler, replace.
Cooler bypass valve, clean, check, and replace.
Tank, replace.
Lines, external, clean and replace.
Strainers, clean.
Dilution valve, clean and replace.
Cuno filter, disassemble and clean.
Cuno filter, replace.
Oil pressure, adjust.
Pump, replace.
Temperature gage, replace.
Pressure gage, replace.
(3) Cooling sustem.
Fan cowling, tighten and clean.
(4) Fuel system.
Pressure regulating valve, check and replace.
Fuel cut-off valve, check and tighten.
Carburetor, replace.
Carburetor bowl, drain.
Carburetor elbow, replace.
Air cleaner, replace and service.
Gaskets. carburetor, to elbow to manifold, replace.
Lines, clean, repair, and replace.
Primer, lines, replace.
Primer pump, replace.
Pump, replace.
Filter, replace and service.
Tanks, clean and replace.
(5) Electrical system.
Magnetos, replace.
Magnetos, time to engine timing when installing magnetos.
Magneto points, adjust.
Ammeter, replace.
Voltmeter, replace.
Switch, magneto, replace.
Switch, battery, replace.
Switch, starter, magnetic. replace.
Fuel cut-off solenoid, replace.
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Starter assembly, replace.

Starter solenoid, replace.

(Generator 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.
Auxiliary generator, replace spark plug.

Wiring, replace.

Trace trouble with light.

Spark plugs, replace.

ITarness, ignition wire assembly, replace.

Nuspension.

Bogie and idler wheels, replace.

Roller, track supporting assembly, replace.

Bogie components, replace.

Track, replace or reverse,

I'rack, components, replace.

Wheel bearings and oil seals, bogie or idler, replace.
T'rack, adjust.

Volute springs, replace.

Cironsers, install and remove.

hll and turret.

Tighten or replace bolts, nuts, and screws.

Senls, replace.

Insnlation, t‘eplace or reverse.

V1 pads, replace.

Firrent gun plate, replace.

Vision deviee, replace.

Mistal port doors and peephole covers, service and replace.
Mudguards, repair or replace,

lransanission and d'f'f'?'f-??-ﬂ Units.

Clhiteh, adjust and service.

Clutel plates or bearings, replace.

[Final dreive assembly, replace,
Cienr train assembly, replace.
Fihe or sprockets, replace.

(See note.)
I'vopeller shaft, service, replace.
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Shift lever, replace.

Steering band, replace. (On latest models 2d echelon can re-
place the brake bands. On the older models it will be neces-
sary to take apart the brake drum and differential housings in
order to remove the brake bands. In this case ordnance per-
sonnel will perform the job.)

Steering brakes, adjust.

Steering lever, replace.

Transmission, replace. (See note.)

(9) Miscellaneous.

Painting.

Cleaning.

Homelite unit, service and replace.

Lubrication.

Hydraulic steering mechanism, refill oil reservoir.

Armament, service.

Tachometer and cable, replace.

Speedometer and cable, replace.

Nore—The nsing arm is authorized to remove and reinstall engine and power
train assemblies, which inclundes the transmission and differential housings.
However, the replacement of an engine with another engine or the replacement
of a power train assembly with another power train assembly must not be done
by the using arms unless authorization is received from ordnance maintenance
personnel.

39. Engine trouble shooting.—Before starting any engine always
clear the eylinders of hydrostatic lock by turning the engine over two
complete engine revolutions by hand. If extra resistance is felt or
the engine cannot be turned over, remove the spark plugs in the lower
three cylinders to drain the trapped fluid. If after draining, the
engine cannot be turned over, call ordnance personnel. If, on the other
hand. the engine can be turned over by hand and the engine fails to
start after repeated attempts, any one or combination of the following
conditions may be the cause.

a. Engine fails to turn over when starter solenoid is pressed.—(1)
First check the battery gravity.

(@) TIf reading is 1.150 or less, replace with fully charged batteries
and have the discharged batteries recharged.

(b) If reading is approximately 1.280 the battery is fully charged.

(2) Next check the condition of battery cables.

(a) Examine battery terminals for corrosion and battery cable for
shorted or broken sections. Clean corroded terminals and replace
broken cables.
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(/) Examine for loose connections and tighten clamps.

(1) Operate the starter switch to ascertain if it is functioning.
ITive one man listen at solenoid for click as button is depressed. If l:)
clicl is heard, replace the solenoid or disconnect the battery-starter
motor cable at the starter motor, and while another person operates
(he starter switeh, hold the eable against the housing. A spark should
ocenr. If it doesn’t, replace the solenoid.

(1) If the starter does not operate after solenoid clicks, starter
hould be replaced. .

b lngine turns but does not start—(1) Check the ignition
nystem, -

(1) Check the ignition wires for breaks, worn sections, and loose
connections.  Remove a wire from the spark plug and check for
longth of spark. .

(/) 1T the length of spark exceeds 34 inch, it is an indication that
thi hooster coil and magnetos are funetioning properly.

() Next remove an upper and lower cylinder spark plug and
vanmine for broken porcelain and corroded, burnt, or dirty elec-
Cioddess I dirty, clean and adjust all the spark plu,ll_rs. Replace all
bialien or burnt spark plugs. '-

() I the spark is not of sufficient length, then check the booster
cotl nnd magneto.

/. Inspect the booster coil by listening for a buzzing sound
while the operator presses the starter switch. If a
buzz is not heard, replace the coil.

", Check the output of the booster coil by disconnecting the
high tension line to the right magneto at the nmg.;:neto
and turn the engine over by starter motor. The s-pal‘k
which occurs should be approximately 34 inch long.
[f the spark is shorter than 34 inch replace the coil.
Do not attempt to adjust the spark.

Jo Check the magneto contact points (gap 0.012 inch). In-
spect the points for pitting or burning. If the points
are pitted or burnt, it may be due to a loose or defective
condenser or overlubrication of the magneto. 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.
Do not attempt to replace the points. If magneto does
not. funetion after preceding check, replace magneto.

(4 Cheele the fuel system,
(o Cheele the amount of fuel in the fuel tanks.
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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 sticking of the float
or leakage of the float valve. If such is the case replace the
carburetor.

(d) Check the fuel flow.

1. Disconnect the inlet line at the carburetor, turn the engine
over by using the starting motor, and watch for fluid
flow.

2. 1f no fluid flows, disconnect the carburetor inlet line at the
fuel pump and blow through the line to determine if it
is plugged. If it is plugged, clean by blowing com-
pressed air through the line.

3. If the inlet line is open, the trouble may be in the fuel
pump. Test as follows: Disconnect 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 fuel lines. If fuel does flow, re-
connect the line to the pump. Now turn the engine over
by starter motor: if no 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).

(3) After performing all the checks enumerated, if the engine
will not start, substitute a new carburetor and attempt a start. If
the engine will not start. then remount the original carburetor and
call the ordnance personnel.

Srcrron 11

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

List of equipment Where carried

Ax, chopping, single bit, 5 1b_______________ _ On tank.

Balt. St s e e In tank.

Book, Ordnance Motor (O. O. Form No. Intank.
7255).

Cable, towing: - _ o ocsascacmcsasiace On tank.
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. ) List of equipment
Cover headlight (sun glare)
Cishiions (.J) -

Where carried

T On tank,

. _ e e R S S e 1in tank: 1 i T

lixtinguishers, fire, carbon dioxide. 4 i i ey i

o , fire, dioxide, 4-b., ﬁllqd 11n tank; 1 in turret

Iixi Im_::ui.ulwr.', fire, carbon dioxide, 10-1b.. fi
(Tor medium tank M3) .

lled In tank under turret.

Ciogedes,  automobile, amber, pair (QMC In tank
BRI . -
ronsers (for medium tank M3y e In tank
Helwet, ¢ank________________~ 777 :
_ e = In tank,

L, mspection M. T. M3, with bulb________ In tank,
Lver, Imn.t. door (for medium tank M3)_____ In tank.
Mattock, pick, M1 (5-1b. head) ______ On t-unl;

I'u:uiffar-lc_ 114 in., keyed individually, 2 keys___ On tank
Pauling12by 1286 ________"" T 1 iank

lovel, D-handle, round point__________ —— On tank

Steap, leather, type D (114 in.), 13 in. long On tank.
(one each for ax, mattock handle. mattock
head, and wrench).
Strap, Iv;_zt-her, type D (134 in.), 25 in. long On tank
(for tripod). - -
W\ |r|||u|!'E<‘I('1 (for medium tank M3)_______ In tank
A tool kit (No. 8) is included with each tank. .

11. _-E.‘J.I'? extinguishing system.—q. Operation—(1) The fire
-\llrugrnshlng system is entirely manual in operation
fore imperative that there be as little del '
e the gas, as its effectiv
thelive in the beginning.

() To operate the system, pull one control handle.
il are located inside the tank at the turret basket. bracket, adjacent,
(o the fuel gages, and outside tank above the motor (:onli}argl('n;ant.

Ifor second fire prior to rechargi : i
) arging of first eylinde
tontrol handle. = . LR

N,

It is there-
. ay as possible in discharg-
eness 1s materially increased by catching

Control han-

. ~The gas can also be released at cylinders by removing pull-ont pin in
conlrol head and rotating manual lever,

Deseription—~(1) The fire extinguishing system consists of a sup-

1y r-J_' carbon dioxide gas stored in two steel cylinders, each havin

“pmeity of 10 pounds of carbon dioxide: manual 1‘.é]eas.e G;ar fgoi

e pendent operation of each cylinder; and tubing to c-or?\*ey the

,|I,I , |'|[.I, ,I-.I:: E{r;f;;le cc-m}}.)artmell?. Th(-.z tuping is terminated in shielded
nrge s 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 tee, which tee prevents the loss of gas into
the crew compartment should one cylinder be operated while the
other cylinder is removed for weighing or recharging.

(3) In addition to the built-in system for the engine compart-
ment described above, two 4-pound portable extinguishers are pro-
vided for small fires in or about the tank. Full operating instruc-
tions are found on extinguisher name plate.

¢e. Principle—(1) The fire extinguishing system uses carbon diox-
ide as the extinguishing agent. Carbon dioxide (not to be confused
with carbon monoxide) is not poisonous but is suffocating.

(2) “Fast” fires, such as those involving gasoline or oil, are quickly
extinguished by flooding the area with carbon dioxide gas. This
reduces the oxygen content and creates an inert atmosphere which
amothers the fire. “Slow” or “deep seated” fires, such as fires in
baled cotton and similar substances, are extinguished by prolonged
action of a high concentration of carbon dioxide. In addition to
its smothering action, carbon dioxide is aided in extinguishing fire
by its cooling effect.

(3) Since a person cannot breathe, but will suffocate in an at-
mosphere of carbon dioxide, caution must be taken before entering
any space filled with this gas. T horoughly 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
a space before it is thoroughly ventilated, he may do so for a short
period by holding his breath.

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

(a) Disconnect control head from cylinder valve by turning swivel
nut (right-hand thread) ; raise clear of cylinder valve and support
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.

(¢) Remove cylinder clamps; then remove cylinders.
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() While ; is di
\ Inl.e control head is disassembled from cylinder, remove
COVEerT X s B £ 1 5 l
0 |I xposing the cam (see fig. 20). Check cable clamp %:*t serews
{o manke cortai : st Lo
o ke certain cable does not pull out of clamp. In order to tichten
X (L~

SEAL WIRE i
O CRI ) |
PULL-OUT -‘%-t‘::‘:»\-:-, J

CABLE CLAMP

1 2 TO RESET CONTROL HEAD

INSERT A PIN IN HOLE
AND TURN SHAFT

CABLE TO
REMOTE PULL
HANDLE

RA PD 569l

ey 20 —F4 X H
vtk 20.—Fire extinguisher system control head and eylinder valve,

cbocrews, aoserew driver wi
- s b screw ([‘:llVEI with narrow head must be used to make
vrbnn serew driver follows serew into hole

(8) Roset re . St
R l I. li remote control handle. (Control handles are located at
Wwebrre nske racket i : 1
o i“ msket bracket adjacent to the fuel gages, and outside
nniw nnove Lthe Or

thove the motor compartment.)  Reset control head by insert-
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ing a pin or nail in control head shaft and turning Couﬂt‘ﬂ'cmf:k“'lse head i cylinder valve, and before tightening swivel nut, check to

(]fokin” at manual lever side of control head) until clutch pin and ce that control head has remained in “set” position. Then tighten
arrow .:u lined up as shown in fig 21. If system has been operated wivel nut securely.

at cylinder, replace pull-out pin and seal wire. . o. Periodic f-.u..\"})(?(’f;mw.—’l‘ll(.! fire azx'hn,r__rumlung H}'Hi'('!lvl requires no

(4) Ins‘plect the orifices in the shielded nozzles to make certain wore than ordinary care to insure its proper operation. As the

they are clear of all foreign matter. yatem .u'«‘. for enn-l'.gom'}-'. use, it |?mst. he. kept in operating (‘('m.tljljnn

al all times; therefore, frequent inspection should be made to insure

TO OPERATE SYSTEM AT Il'.”! apparatus is intact. Check red cap on .‘-i.ill'(_‘['_\/‘ nu.l'lol. of \ra].vv.

CYLINDER ROTATE LEVER I not intact, eylinder has been prematurely discharged due to high

femperature and must be recharged immediately. The following
mispections will be performed :

(1) Z5-hour inspection—Inspect entive system for any mechaniecal
dimage. Make certain that shielded nozzles are free of all foreign
to e,

(2) S0-hour inspection—Weigh cylinders to determine the carbon
dioxide content. Do not attempt to determine content by means of
| pressure gage.  Empty weight and carbon dioxide charge are
Limped on eylinder valve body. Proceed as follows:

() Remove cylinders as described in paragraph 414(1).

(/) Weigh cylinders and subtract from this weight the empty

PIN AND ARROW MUST wereht that is stamped on valve body. Empty weight includes

LINE UP WHEN CONTROL ey linder valve and cylinder, but does not include the control head.

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

() While both control heads are disassembled from eylinders,
remove the cover exposing the cam (see fig. 20). Check cable clamp
ol rerews to make certain that cable does not pull out of clamp. In

CONTROL HEAD orderto tighten set screws, a screw driver with narrow head must be
ol to make certain serew driver follows serew into hole. After
tepliemg cover, pull remote control handle to make certain that cable
does not bind, The cam inside control head should rotate, and the
i ndvanee,

/) Reinstall eylinders as described in paragraph 414(5).

RAPD 5692

Freure 21.— Firve extinguisher system control head.

(5) Reinstall the fully charged eylinder as follows:

(a) Set cylinder in place and tighten clamps handtight to allow

RER S
for any turning of cylinder that may be required in connecting
L -

tubing. ‘ _
(b}& Replace connecting tube between double-check tee and valve
outlet.

(¢) Tighten cylinder clamp saecm'.ely. -
(d) Make certain control head is in set position (

pin lined up with

) e 1 ati o . 0l
arrow as shown in fig. 21) before reinstallation. Insert contro
Al « > -

=

=t
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Secrron 111
ENGINE AND ACCESSORIES
Paragraph
2
General deseription R e e s e i_;
Construetion and installation - S~ =~ ) o
Characteristies. e e e e A A A 43
Accessory case and drive mechanism A —— .
OQil pumps_oo e e e ,.____: e
Manifolds_ e e S R Ty =
Ignition shielding harness . e e .._____..__— -
Magnetos . [ —— e = g
Spark plugs o R R e T T 2
Booster coilo - __ e e ST S = '~ -
ST o ) o OIS T A e =
Generator oo e e SRR 5_4
Fuel pump-—— e e e ————————— _..______: 55
Carburetor- . e S RSt e e e e ,______.,_“ i
AT el O S e o o
Governor— e~ e s x T &
Engine lubrication and lubricants__ S . - =
Replacement of engine_ oo -
Valve adjustments___ . g ol

42. General description (fig. 22).—a. The Wright “"'hiltl“‘in‘d
R-975-EC2, a single row, air-cooled, radial, aviation type engine, 1s

used.

(1) Direction of rotation (from rear or magn‘otn em-l).

CrankshaPt v oo vovonnsr e ( :]nc]{mse .
Tachometer drive______________ .- ___ Counterclockwise
Fuel pump_ T B Do.
23 1 £ et S Do.
Generator - - - Do.
Magneto- - - e oo Do.
Cireuit qaps. .

- M:l,‘__’_‘:]lt‘.l(f( lﬁ'ca.ker points gap.————————. 0.012 inch

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

MANIMUIN - — e e 2(3 ﬁ)
Maximum - - e o t:;
QuAantity - oo oo qts.
Temperature at inlet: .
Maximum allowable, degrees Fahrenheit - 190
Desired, degrees Fahrenheit oo 140
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0. The two magnetos, starter, generator, and fuel pump are
motnted on the rear face of the rear crankease section (fig. 22). The
cnrhiretor is mounted on the extreme lower end of the rear section.

. In this seetion the flywheel end of the engine will be referred to

(e “front™ of the engine and the other end will be referred to
Wi the Srear” of the engine. The terms “right” and “left” are used
with veference to the engine as viewed from the rear. Horizontal
i vertical positions of the engine will be referred to with respect

INTAKE MANIFOLD

MALGNE 10}

10 A

AT Gil

PR IH'REH

CANTIAI TOR | . CARBURETOR
AVt Sy = 7 A X 3 AR SUPPLY

CARBURETOR:

ADJUST IDLING

MIXTURE HERE:
FLOAT CHAMBER DRAIN PLUG

ADJUST IDLING SPEED
HERE

RA PD 4216

LTI lngine, showing accessories, adjustment of earburetor, and oil pressure.

the position of the erankshaft. Direction of rotation is determined

Iy viewing from the rear of engine, or in the case of side drives

looliing toward the erankshaft.
11, Construction and installation.—a. Construetion.—The nine

cvlinders ol the engine are radially mounted on the crankecase and
u||||”\ ]l:“'l'tl,

A formed, shielded conduit or harness contains all

the wirg for the engine, including the high-tension cables. Baffles
s anstalled over and between the finned cylinders for cooling.

[nstallation—~The engine is mounted in the tank as shown in

Hyuire U8,
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44. Characteristics.

Make and type-—-——-———cmmmmmm e Wright, radial, air-cooled.

Model and series_____ e R-975-EC2.
Over-all diameter_ - e 45 inches.
Weight including accessories_ - —————- 1,370 1b.
Horsepower —————-——-cemmmmmm—mm— e 400.
Number of eylinders_ o 9
Clearance between valve stem and rocker

roller, ¢old - oo 0.010 inch.

Firing order (clockwise viewed at mag-
neto end) e . 1-3-5-T-9-2-4-6-8.

Location of No. 1 eylinder - Top.

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

46. 0il pumps (fig. 22).—a. The supply of il in the engine crank-
case is maintained by oil pumps which draw oil from the engine oil
tanks located at the bulkhead between the engine and fiehting com-
partments, or which circulate the oil within the engine itself. These
are gear type pumps which are supported on the lower left side
of the rear crankease section in the case of the main pump, and in
the nose section in the case of the other scavenge pump. The main
pump is divided into two sections: a separate pressure pump and a
scavenge pump. This scavenge pump returns the oil from the upper
section of the sump to the oil filter. The scavenge pump located in
the nose section removes oil from the lower section of the sump.
Both return lines from the scavenge pumps join together before run-
ning into the Cuno filter. The main oil pump incorporates a pressure
relief valve which comprises a spring-loaded ball that rises when the

desired pressure is reached and allows the excess oil to be drained into
the inlet side of the pump. Pressure regulation is accomplished by
turning the adjusting screw clockwise to raise the pressure and coun-
terclockwise to lower the pressure which raises or lowers the tension
in the spring (see fig. 22). The oil pressure should be between 50
and 80 pounds per square inch in normal operation.

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

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

(2) Disconnect governor linkage at carburetor connection.

(3) Remove oil drain at governor.
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(1) Remove the safety wire, stud nut, and plain washer from
(he vight studs on the main pump casting and remove Lt.he umy
lrom Illwlsv.c-l.inn of the crankcase. Caution must be exerciszd t{;
Leep Toreign substances out of the crankease during the operati
Separate oil pump and governor, i

(5) To i‘nsmll i new pump, proceed in the reverse order, being
i ..r.-rlnl fo line up the drive gear properly. ’ ¢
44 l]:l. n-!n::m t}w st..r-amer m.thfﬁ oll pump, remove the temperature

y removing the nut holdjng the bulb in the recess. Remove

vl clean strainer cover, spring, and strainer. In replacing the

Loniner er\ sure that the gasket is in good condition and e P; 1
prroperly in its recess. B e B e

V7. Manifolds.—a. Intake.—The intake pipes are fastened to the
Witk port connections of each cylinder by means of 2 flange and
thvoe cap screws. The inner end of each intake pipe fits into the
difturer seetion of the erankease and is sealed in place by a rubber

ol nn |r:u’[(i?l{_{' unit. . 1

h .f‘.'.a'l:lri'.'!‘\'f.-——rrhe exhaust manifold is composed of two sections
sne for the right side and one for the left side of the r-.ncn'ne“ T}:’e:
nrn -l.-u.-- branch pipes are mounted rigidly at the exh:ulst.[;rt ﬁanges
i ¢ n'p o g &l = 2
i Iih:‘l ,‘, I\] Iiill 711:1121 The two outlets pass through the rear hull plates

o Nupereharger—The supercharger is used to force fuel mixture
inider pressure into the intake ports of the eylinder. ‘

o, Manifold and mufer removal—Certain sections of the mani-
fulids may be removed with the engine remaining in the tank. The
cumplete manifold eannot be removed with the engine in I]l[: tank
[1ie Tollowing procedure is used to remove the cnt.ire?;mﬂier aw—'c;mbl i

(1) Remove rear top plate. S

() Remove mufflers and elbows by removing 4 bolts on eacl
iotnting elbow.  The muffler can be .c'lisconnotfc:[ from the elwin;
oxlinnst m.:mifold by unclamping the manifold connection and pash-
iy the pipe on the manifold side up into the muffler in order to
dleni the two ends (see fig. 22).

I8, Ignition shielding harness.—All parts of the ignition wir-
i ovetem are shielded to prevent radio interference. Tﬁe shielding
constructed so that if any part is damaged it may he‘ 1'&*1f]ilb
popdneed wit h_out discarding the entire shielding structure. 'Il‘hecen(lj;
¢l the conduits are equipped with an elbow which attaches c'lil'ec.t]k
o the shielded spark plug and facilitates easy removal. The ifrniJf
Hon hirness should be inspected at regular intervals to see thathall
e jomts are tight and that the conduits are not crushed or bl‘:)ken.
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19. Magnetos.—a. Description—Dual ignition is furnished by
two magnetos mounted on the accessory case. The right magneto
lires the front spark plugs and the left magneto fires the rear plugs.
T'he magnetos are equipped with automatic spark advance, are
liiclded to prevent radio interference, and are flange mounted.

b. Adjustment (fig. 28) —Remove the breaker cover by releasing
(he safety ring on each side. Using a feeler gage, measure the clear-
inee of the contacts when held wide open by the cam. This should
bee from 0.010 inch to 0.014 inch with 0.012 inch desired, To get
the cam in a position to indicate the maximum gap, the engine will
linve to be turned over with the hand crank on the starter mechanism,
o adjust the clearance between the contact points on the magneto,
loosen the lock nut on the long contact screw, and turn the screw
tntil there is 0.012-inch clearance between the contacts. Check clear-
wnee on all cam lobe positions.

Note——The numbers on the magneto ends of the ignition wires eorrespond
tthe order in which they fire the spark plugs, and not to the cylinder num-
hhir Thus the wire to cylinder No. 3 is stamped “2" as it is the second in
the eylinder firing order. (Cylinder firing order, clockwise viewed at magneto
vl Is 1-8-5-T-9-2-4-6-8.)

W aintenance—~Disassembly of the magneto other than the oper-
WHon given herein will be done only by ordnance maintenance
(L onnel.

. Lubrication (see par. 18).—Each magneto has two oilholes, one
wlthe top of the front end plate and the other on the main magneto
over. The main magneto cover oiler lubricates the breaker end
bl hearing of the rotating magnet. Every 400 hours of operation,
' the magneto is not replaced, apply 15 drops of oil in the front
ftlate oiler.  The breaker and oiler on the main cover should receive
wily three to five drops, as excess oil will foul the breaker contact
pints Kxamine the felt wick at the bottom of the contact breaker
ke sure it is saturated with oil. If oil appears on the surface
Wb the felt when it is squeezed with the fingers, no additional lubri-
dant i needed,  If it is dry, however, saturate it with oil, engine,

\ 15 30,

Wemoval and replacement (fig. 24) —(1) Remove the two 14-
il holts at the top of the magneto cover and two safetypins.
Lowren the two spring. clamps at bottom and remove cover,

RAPD 2738 . m =0 ' Cma () Unserew two_ terr?"linal contacts at tf)p of right _nmgnetn and
Ficure 23.—Magneto point adjustment. (il ant booster coil wire and ground wire. There is no booster
dibwire on the left magneto.

LLoCcK NUT
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(3) Remove the two distributing blocks and rotate the engine
with the hand crank 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 in

place.

S
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RA PD 4234 RS
1 Ny \ \

Frovee 24 —Replacement of magneto,
(5) Remove the three nuts holding magneto to accessory case.

NortE—Care must be taken that the crankshaft is not turned until the new

magneto is installed.

(6) Remove magneto.

(7) In replacing the magneto put a few drops of engine oil on
the magneto coupling and turn the magneto until the two marks on
rotor gear coincide with two marks on the magneto housing. The
magneto may be lined up by tapping to each side. Continue with the
reverse of the above steps.

50. Spark plugs (fig. 25).—¢. The spark plugs used on this en-
gine are the regular aircraft type, BG-314GS modified, and are radio
shielded.
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b, Keplacement and removal—(1) At the time of the 50-hour
dheck, or whenever spark plug replacement is found necessary, the
unserviceable plugs will be replaced by serviceable plugs. ‘

(2) 1o remove the spark plugs from the engine—(a) Remove the
front and rear top plates over the engine.

RA PD 2756

MGuke 20, —=Spark plug for Wright engine.

(/) Remove the cable connection with a 94-inch open-end wrench
ltemove the spark plug from the cylinder recess with a spark plug
wrenceh (1-inch wrench No. 140).

(¢) Remove inspection plate from bottom of hull under engine
conpartment. .

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

(¢) The use of : ket wr i i joi
- (¢) ) a socket wrench with a universal joint extension
fucilitates removal of certain plugs the location of which makes
renioval diffieult with an ordinary socket wrench.
| (/) Five plugs may be removed from the front and five from
1 K r.(.‘ ’ g 3 oL ' " > ot " . £

i rear of the engine by reaching down from the top of the com-

454605°—42— 5 65



™™ 9-750
50-51 ORDNANCE MAINTENANCE

partment. The remaining plugs can be reached through the opening
in the hull beneath the engine.

(3) When installing spark 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 engine cylinders. Solid copper gaskets are to be
used. When spark plugs are replaced the threads should be coated
with antiseize compound to prevent “freezing” of the plugs.

HAND CRANKING
ATTAGHMENT

RAPD 2749

MiGureE 26. Mlectrie starter.

51. Booster coil.—a. Description—A booster coil is provided
which supplies an intense auxiliary spark across the po_ints (.‘Jf tlE(?
spark plugs to facilitate engine starting. The booster coil switch 1s
located on the instrument panel, and is used to connect the booster
coil at starting.

b. Replacement.—At the time of the 100-hour checls, or when(‘\-’t?.'
booster coil replacement is found necessary, the mlsurvtf:oah]{f 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 coil. Disassembly, servicing, and adjustment of
the coil will be done only by ordnance maintenance personnel.

66

TM 9-750
MEDIUM TANKS M3, M3Al, AND M3A2 52-53

52. Starter (fig. 26).—a. Deseription—A 24-volt direct electric
tarter is used on this engine. The starter should be used only for
cranking the engine. It must not be used to move the tank when the
cugine is not functioning.

b. Hand eranking—Provision is made at the top of the starter
unit for hand eranking.

. Electric cranking.—A starter switch is located on the instru-
ment panel.

. Starter—If the starter fails to operate properly it should be
replaced with a serviceable starter. The following procedure gives
(he method for removal and replacement of the starter.

(1) First open the battery switch.

(2) Remove the terminal guard cover and disconnect the cable
[rom the starter switch.

" RAPD 2733

IMcure 27, —Generator,

(4) Remove the locking wire or cotter keys and the nuts holding
(lie starter to the accessory case,

(1) Remove the starter.

() To replace the starter reverse the above procedure.

Lubrication—All starters are sufficiently lubricated at the time
ol issue and should not require any further lubrication between major
vngrine overhaul periods,

3. Generator (fig. 27).—a. Description—The generator is flange-
monnted on the accessory case below the starter and is held in
pluce by four bolts.  The voltage control box described in paragraph
103 controls the current output of the generator.

b. Lubrication.—Generators are properly lubricated at engine over-
il periods and should not require any additional lubricant between
iverhaul periods.
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¢. 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) Loosen the generator retaining bracket nut and slide the gen-
erator to the rear.

d. 0il leakage.—I1 excessive oil is present in the generator at the
time of inspection, the generator should be replaced.

54. Fuel pump (fig. 22).—a. Description—The fuel pump is
mounted 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 observed for removal and re-
placement of the fuel pump:

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

(2) Remove cap screws and open rear doors to engine compartment.

(3) Disconnect fuel lines attached to pump.

(4) Remove locking wires and nuts holding the pump to the ac-
cessory case.

(53) Remove pump.

(6) To replace pump reverse the procedure.

55. Carburetor (fig. 22).——a. Description.—The carburetor is at-
tached directly to the intake manifold in the bottom 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
reached by the removal of the large square-headed plug at the bottom
of the carburetor. A small squareheaded plug is provided as a drain
in the bottom of each float chamber. 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 be inspected to see that all parts are tight and
properly safety-wired.

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

(2) Disconnect the fuel line and drain lines.

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

(1) Disconnect air intake connections at flexible connector.,

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

() To replace carburetor, reverse the procedure outlined above.

d. Adjustment—After a new carburetor is installed it should
ho adjusted to the engine. Two adjustments are provided, one for
illing 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 (lean) until the engine
hegins to run unevenly. The lever is then moved one notch at a time
{0 the left (rich) until the engine operates evenly. '

56. Air cleaners (fig. 36).—a. Description—Two air cleaners of
(he oil bath type are provided, one at the right and one at the left
rear 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
(ke off bottom plate.

(2) Remove cup and flute assembly by lifting up slightly and
fwisting in a counterclockwise rotation. Take flute assembly out
ol cup.

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

(4) When replacing the cups, make sure that the cup assembly is
properly latched.

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

. Replacement—In the event it becomes necessary to remove or
replace the air eleaners, proceed as follows:

(1) Remove rear top plate over engine compartment.

(2) Disconnect rubber outlet connection to manifold (two hose
clamps).

() 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 compressed air in reverse direction to
normal air travel.

57. Governor (fig. 22).—The governor is used to regulate and
limit the speed of the engine after the engine has been manually
accelerated. This prevents dangerous overspeeding. The unit is
located on the accessory case below and slightly to the left of the
generator. The governor is sealed and should not be tampered
with.

RA PD 4220

Figurn 28.—Mounting of engine.

58. Engine lubrication and lubricants.—«. Specifications.—
Refer to section IV, chapter 1.

b. Engine 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 scavenge 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 remove engine (see figs. 29 and 30).—(1) Open master
switches beneath turret.
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(2) Shut off all gasoline shut-off valves inside and outside hull.
Remove outside handles.

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

(4) Remove grill from front edge of armor plates over engine

91 6-inch socket).

(5) Remove cap screws holding shrouding to front section of
armor plate (% g-inch wrench).

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

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

RA PD 4236
Ficune 29, —Hoisting of engine, end view.

(8) Remove left air cleaner and connecting hoses.

Nore—Remove 6 wing nuts and bottom plate; remove 3 cups; loosen elamps
and large intake hose; loosen clamp from engine breather hose and separate from
intake duct: remove 10 cap screws holding air ecleaner body to hull (l4-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 (7-inch open end wrench). Plug lines.

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

(12) Disconnect Hycon lines at top and bottom of Hycon pump
(2540-inch). Plug opening with cloth. '

(13) Disconnect oil temperature gage cable (114¢-inch). Plug
openings,
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(14) Disconnect elip holding temperature gage cable at generator
(84-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.)

TG (o

Fiauere 30, —Hoisting of engine, side view,

RA PD 4214

(17) Remove conduit and wire from starter af starter. (Pliers,
offset screw driver and % 4-inch wrench).

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

(19) Remove upper shroud section (9 ¢-inch wrenches).

(20) Remove inspection plate under hull (34-inch wrench and
hydraulic floor jack).

72

TM 9-750
MEDIUM TANKS M3, M3Al, AND M3A2 59-60

(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 exten-
sion; 1%%-inch open end wrench).

(25) Disconnect ground strap from banjo (9] g-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 7s-inch wrenches).

(28) Remove starter solenoid and bracket from brace (74¢-inch
wrenches).

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

(30) Disconnect 2 muffler pipe support brackets from banjo

9{ ¢-inch wrench),

(31) Remove fire extinguisher bracket, tube, and horn assembly from
bulkhead (74g-inch; 1-inch; 11/4-inch).

(32) Remove bolts from companion flange (9} ¢-inch wrenches).

(33) Install lifting sling on engine.

(34) Remove banjo bolts (pliers, two 9} 4-inch wrenches).

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

Nore.—Keep all nuts, bolts, screws, ete., in tool box until ready for installation
again.

e. Toinstall engine—Reverse the above procedure,

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

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

b. Remove rear spark plugs.

¢. Remove two adjacent 34-inch hex elastic stop nuts which hold
the flywheel and fan together, and attach the timing scale portion of
the timer using the nuts just removed. Insert the 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 direction of rotation (coun-
terclockwise when looking at the flywheel or forward end of the
engine) until the pointer of the top center 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 leading edge of the scale previously at-
tached. Note the reading on the timing scale.

(3) Continue to turn 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 WRENCH
CLAMPING SCREW
CLAMPING WRENCH
ADJUSTING SCREW
ROCKER ARM
ROCKER ROLLER
FEELER GAGE
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RA PD 4213/

FIGURE 31.—Adjustment of valves.

(4) Turn the crankshaft backward about one-quarter of a revo-
lution and then turn it forward until 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 cylinder intake valve clamping serew on rocker
arm and turn the adjusting screw until the thread is flush with the
rocker arm. :

T4
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RA PD 4212 &

Fioune 82— Replacement of valve rocker arm.

@-—- ADJUSTING SCREW

PUSH ROD

CLAMFING SCREW
ROCGKER ARM
HUB NUT

< .-
/' RA PO azi5

Ficure 33.—Replacement of valve push rod.
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e. Rotate the crankshaft in the direction of rotation until No. 9
cylinder intake valve just begins to open. Tap the push rod end of
the rocker arms of No. 1 cylinder with a piece of fiber or a mallet.
Set the clearance of both valves of No. 1 cylinder at 0.070 inch by
loosening clamping serew and turning adjusting screws,

f. Clasp the rocker 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 intake valve opens and should occur from 3° to 7° before top center.
Under the above conditions the exhaust valve will close from 2° before
top center to 2° after top center.

g. 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
timing.

h. If the timing is correct, proceed to adjust the valve tappet
clearance under the rocker arm rollers to 0.010 inch 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 all other 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.

oL Q}_Luﬁ_(}i\g

gine compartment,

Top view of en

Section IV

FUEL SYSTEM
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Gasoline system operation._________ 66
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61. Description.—a. 7'anks—Four fuel tanks with a total
capacity 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 E ¥ % j

of 60-gallon capacity are located one in each side of the engine com- s glg"i t_;g;_é :‘_‘Eh. w w
partment. A separate gasoline tank for the auxiliary generator B Brg S0 = i
with a capacity of 214 gallons is located in the left rear corner of the 23k HERSaTES Bl e

crew compartment, %f?ggv : SEE 35"% gg ; g 3 -

b. Drains—The vertical tanks can be drained by removing a
drain plug at bottom of the tank, directly beneath the filler cap. To

76 7




TM 9-750
61-62 ORDNANCE MAINTENANCE

reach the drain plug, a 114-inch pipe plug in the floor located beneath
the drain plug must be removed. To drain the horizontal tank,
remove the circular plate located at the rear and bottom of sponson,
and remove drain plug,

e. Replacement.—Fuel tanks will be replaced when excess rust is
present or when leaks develop. Fuel tanks may be removed as
follows:

(1) Vertical tanks—(a) Drain tanks,

() Remove front top plate.

N _/
/ RAPD 4218

Fraone 36.-—TFuoel system.

(¢) Remove bottom plate at bottom of engine.

(d) Remove bulkhead brackets on each side.

(e) Disconnect fuel line connections,

(f) Screw out shut-off valve.

(g) Lift out tank,

(2) Horizontal tanks—(a) Drain tanks,

(b) Disconnect gas lines and screw out shut-off valve.

(¢) Remove engine,

(d) Remove side plate of sponson.

(e) 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 compartment under the engine oil tank 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 (fiz. 85). The handles for the vertical tanks extend
through the grill, near the turret, in the roof of the hull, while the
handles for the horizontal tanks are placed in the countersunk holes
in the roof of the hull, back of the filler caps.

b. The control valves under the oil tank in the rear of the fighting
compartment should be turned off whenever the vehicle is stopped for
any extended period of time,

%

-y

-

FLUTE ASSEMB.LY

D

L. 8OTTOM PLATE .

RAPD 27086

Frsure 36— Vortox air cleaner,

¢. The fuel can also be cut off electrieally at the carburetor 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.
located 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 primer draws a charge of gasoline into

79




TM 9-750
63—65 ORDNANCE MAINTENANCE

the primer cylinder. During the return or r:.hal-ging st-ro}r&, the
charge is delivered to a small dist-ribut-ior'l housing from which fine
lines run to the top five intake manifold pipes. ‘ .

b. Maintenance—Itf more than a few strokes are required to prime
the engine, the leather packing on the instrument panel end of the
plunger should be checked for leakage. To stop le:_xkage, compress
packing by half turns on the packing nut located behind the priming
plunger button on instrument panel until the lcala.kagc stops. _

c. Primer pump removal.—(1) Disconnect inlet and discharge
connection at primer.

TM 9-750
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main fighting compartment. The rear gage is connected to the large
left tank and the front gage is connected to the large right tank.
For wiring see figure 70. A toggle switch is provided on the front
panel of the box to operate a small light for lighting up the gages.
The gages are put into operation when the ignition switch is
turned “on.”

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

RA PD 2725

FUEL STRAINER-—— L. pRAIN GOCK

FI1GURE 27.—Gasoline fuel strainer,

(2) Loosen packing nut and remove primer plunger. ‘

(3) Unscrew large retaining flange type nut on front of instrument
panel,

(4) Remove from panel. e

64. Fuel strainer.—a. Description (fig. 37).—The funel strainer
is of the sediment bowl type installed in the fuel system bet.ween 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 cleaned
by removing the 14-inch square plug on the side of the strainer‘and
can be drained by the needle drain valve at the bottom (.)f the strainer.

65. Gages (fig. 38).—Two electrically operated fuel gages are
mounted in a small box located near the oil cooler in the rear of the
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Fisvre 38 —Interior view, right side of bulkhead,

the header to prevent vapor lock and excess gasoline pressure. An
additional gas line leads from the header to the
located on the instrument panel.

67. Grades of engine gasoline.—Commercial motor gasoline hav-
ing an octane rating of 91 is preferred and should be used. In
emergencies, other gasoline with an octane rating of not less than 82
may be used.

priming pump

Secrion V
COOLING SYSTEM Sienarent
N B e i
_ I Y = 69

Deseription________
Inspeetion and maintenance__

68. Description.—The engine is cooled by an air blast produced by
o fan mounted on the engine flywheel. The fan draws alr through

454605° 42§ 81
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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 = 17
a screen above the engine doors on the rear of the tank. Air ducts are
formed on the engine by baffles bolted around and between each
cylinder and cylinder head. A shroud forms a further duct on the
inlet. of air through the grill.

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

 LUBRIGATING
TAITTING

PLUG

Secrion VI

CLUTCH
Paragraph
S e e o D)
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Clutch pedal adjustment_ .. e T . T4
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To remove cluteh Lt S N S |
Inspection after disassembly - e e e e e P T |
Cluteh outer hub bearing . . 78 |
Cluteh  inner hub beaving_ . __ 79 !
Cluteh: plates o e . 80
Reassembling eluteh R —— B |

3. General.—The clutch serves as a means of applying engine
power to the power train of the vehicle, which consists of propeller
shaft, transmission, differential, final drives, and sprockets. The
cluteh is built into the engine flywheel and is located in the front of
the engine.

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

b. When the clutch pedal is depressed, the pressure plate is pulled
back from the clutch plates, compressing the clutch springs, allowing

the clutch plates to rotate free of the propeller shaft. Engine power _ R P

is thus prevented from going through to the propeller shaft. _ e # - RAPD2723
79. Care.—The clutch outer hub bearing (fig. 39) is greased as Sl _ _' RAPD 2723

preseribed in figure 12. The clutch is disassembled and cleaned as Fioure 39, —Engine fun and cluteh, o -

shown in figure 41 at each 100-hour inspection.

82
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73. Inspection in vehicle.—Faulty operation, such as slipping,

TM 9-750
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grabbing, or rattling, as noted by the driver, should be reported to

T6-T7
ITI and proceed as follows (see fig. 41). Punch mark pressure plate
e o o assembly before taking apart, as each unit is carefully balanced.
74. Clutch pedal adjustment.—a. Asthe clutch facing wears, the & Diexuove Axoge mot-4(1).

amount of pedal free play is reduced and in time this will result

b. Remove flange (2).
in the clutch pedal striking the floor plate and cause clutch slippage.

¢. Remove nuts and cap serews that hold cluteh housing assembly
: ; to flywl 5). This ine AX cap screw fing relaste: arms
It is, therefore, necessary to check the pedal clearance at intervals ywheel (5). This includes six cap screws holding release arms
? ; s ' . and shim pads.
of 100 hours to provide sufficient free pedal play to permit engage-
ment of cluateh.

d. Remove clutch housing assembly (6).
b. Correct adjustment of the cluteh pedal is made by lengthening
the adjusting link (fig. 40) so that 14-inch clearance exists between

e. After removing two screws holding plates from sliding off
the clutch release bearing and flange when the clutch is engaged.

spindle, remove spindle (8).

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

GLUTCH -
1

‘i

1/8" CLEARANCE WHEN e}

CLUTGH IS ENGAGED— |

-~ n

"‘—'CLUTGH PEDAL j

.I
FLANGE ——— A

O

d 1

CLUTCH RELEASE BEARING e

'@"‘
ADJUST LINKAGE_HERE TO OBTAIN

~ =
_ RA PD 4225 -~ .__-7
1. Flange nut. 7. Bearing, outer hub. 15, Metal plate.
/8" CLEARANCE BETWEEN CLUTCH RELEASE 2. Flange. 8. Spindle. 14. Bearing, hub.
BEARING _AND _FLANGE. RA PD 4223 3. Grease retainer. 9. Metal plate. 15. (';ream‘-;-ominer
Picure 0. —Adjustment of cluteh. L 4. Housing nut. 10. Faced plate. 16, I-‘vah.c-el. ’
] 5. Housing cap screw. 11. Metal plate. ’
75. Clutch release.—a. The clutch is provided with a release & Howing,

12, Faced plate.
device which holds the clutch in the “out” position (disengaged).
The foot pedal and levers shown in figure 40 are part of the release

mechanism. Release bearings should always be inspected when the
engine is removed.

FiGurE 41.—Disassembly of eluteh.

g.- Do not remove the flywheel from the engine crankshaft. Any
b. Cluteh release bearings are lubricated at least once each day

wear of facing in flywheel will be reported to the ordnance mainte-
nance personnel.
with a few drops of engine oil as prescribed in figure 12. . Disassemb}y of the clutch housing is not to be attempted.
¢. When release bearings are to be removed, first remove lubrica- 77. Inspection after disassembly.—«. Wash all parts.
tion fitting and remove serew which locks nut onto shaft. b. Inspect pressure plate and flywheel for any indication of scores
76. To remove clutch.—To remove the clutch for inspection and on contact surface. Then check metal plates for burs and cracks.
possible replacement of plates, bearings, or grease retainers, first

c. Inspect faced clutch plates for worn or loose facing and loose
remove the engine and clutch from the vehicle as directed in section

rivets. Examine splines to see that they move freely within each
84
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other. If splines are worn, notify ordnance maintenance personnel.
d. Maintenance diagnosis and remedial measures are as follows:

Symptom and probable cause Probable remedy or action
(1) Stipping.
(a) Weak spring action_____________ Notify ordnance personnel.
(#) Facing torn loose from plate._-—- Replace plate.
(¢) Sticking pressure plate______.___ Clean outer edge of pres-

sure plate assembly.
(4) Excessive oil soaking of plates___. Clean plates.
(2) Grabbing.
(z) Oil on liming___________________ Clean plates.
(b) Worn splines on spindle_________ Replace spindle.
(3) Vibration.
Release yoke loose on stud_______ Replace yoke.

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

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

79. Clutch inner hub bearing.—«. The clutch inner hub bearing
is shown in figure 41. The same precautions and treatment are to be
followed in removing and replacing this bearing as for the clutch
outer hub bearing.

b. The clutch inner hub bearing is lubricated only by packing at
time of reassembly. Consequently, it is necessary that 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. Clutch 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 taking the clutch apart, except that the
spindle ((8), fig. 41) is replaced before the clutch plates (9 to 13,
inclusive). Remember to replace screws and wire that hold plates
on spindle. Care must be taken in replacing flange, as the lips of
seal in sliding sleeve face out. Use shim stock or feeler gages to
ease companion flange onto spindle so as not to rupture seal.
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Srcrion VII

PROPELLER SHAFT
Paragraph
General - occsaccni e S e T Sk . 1 - 82
Lubrication_ . __ e s i S SR o B3
84

Inspection. ..

82. General.—The propeller shaft (fig. 42) transmits power from
the clutch to the transmission and the rest of the power train. It
is equipped with universal joints at either end to permit operating
at an angle with the transmission and clutch. It is inclosed in a
housing or “tunnel” in the center of the floor of the crew compartment.

83. Lubrication.—The universal joints and spline are equipped
with small plugs which are replaced with pressure fittings for lubri-
cation. Lubrication will be in accordance with figure 12.
to reach these plugs, guard plates on the ends of the tunnel must first
be removed by taking out the four cap screws holding each guard
plate.

84. Inspection.—Universal joint bearings and the slip joint grease
seals are the parts which are most apt to wear out. Excessive vibra-
tion, produced by the propeller shaft while it is in motion, should be
reported to ordnance personnel. The slip joint grease seals should be
inspected for leakage during the 100-hour check.

Norr.—The using arms are authorized to remove and reinstall a propeller shaft,
obtaining necessary instructions from ordnance personnel. The replacement of
one propeller shaft with another propeller shaft must not be done by using arms,
however, unless authorization is received from ordnance personnel. When in-
stalling a propeller shaft it is important that the marks on the slip joint line up.

Secrron VIIT

TRANSMISSION, DIFFERENTIAL. AND STEERING BRAKES

Paragraph
Transmission and differential_. __ = . S e 85
Steering brakes—o. o~ —= PRSI P e 86
Adjustment of steering brakes. . . Y. | |
Adjustment of parking brake___ e ST SR SEE S
Replacement of gear shift lever T S SN .
Lubyication. .- ———_ - - .- N . - 90

85. Transmission and differential.—a. 7'ransmission.—The
transmission has five forward speeds and one reverse speed. It is
synchromesh in second, third, and fifth gears, and constant mesh in
first and reverse. A parking brake is built into the transmission and

88
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is operated by a lever to the left of and behind the driver. This brake
will be used only after the vehicle has been brought to a stop.

b. Differential —The differential is called a “controlled differential”
not only because it serves to transmit engine power to the final drive
units, 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 to steering
levers.

87. Adjustment of steering brakes.—The adjustment of the
steering brakes is extremely important and only specially qualified
mechanics should be permitted to perform it. Figure 45 illustrates
the adjustment of the steering brake. Both bands should be adjusted
equally and the linkage to the levers then set so that the bands contact
the drum 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 114 4-inch deep socket wrench (Silppli&d
in the tank mechanic’s set) and engage this wrench over the brake
adjusting nut.

e Turn the brake adjusting nut one-half revolution clockwise to
tighten the brake band.

. Nore.—The brake adjnsting nut has a eylindrical surface on the pressure end
instead of the usual flat face. It is. therefore, imperative that this eylindrical
surface be seated firmly against the eross pin when the ahove adjustment is
completed,

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

e. In older models, the hydraulic hooster system greatly influences
the brake operation. Tt may be found that the nbove.ndjnstment
(lou:s not produce satisfactory operation. In this event ordnance
maintenance personnel should be notified.

88. Adjustment of parking brake (fig. 43) .—The parking brake
r{e]_)ellds upon a toggle joint for its locking action. This joint con-
sists of an eccentric on the end of the cross shaft to which is fastened
an eye and a 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 brake drum. 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 until the eccentric end of the shaft passes
out of and clears the eye which is threaded into the link.

¢. Remove the spacer from the shaft.

d. Turn the eye counterclockwise, thus screwing it out from the
link the desired amount. For normal adjustments to take up for

Fievre 43, —1'arking brake adjustment.

wear, 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 deseribed above is obtained.

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

a. Remove cotter key from nut.

b. Remove nut.,

¢. Drive out bolt.

d. Lift out lever assembly.

e ™™ 9-750
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~—OIL FILLER cAP

: L—+ LUBRIGATING FITTING

RA PD 276)

Iy 44 ——Transmission.

HOUSING PLATE —

BRAKE ADJUSTING NUT
DEEP SOCKET WRENCH
PLUG

B RA PD 4231
FIGURe 45— Adjustment of steering brake,
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e. Replace in reverse order. One arm of the yoke.is straighter than
the other. It is absolutely necessary that the straightest arm 'he'on
the left side of the yoke, when replaced, in order that the shifting
lever selecting finger be able to contact all shifter rails.

GEARSHIFT LEVER
ASSEMBLY

RA PD 4217

Fieune 46, —Replacement of gear shift lever,

90. Lubrication. —a. 7'ransmission—(1) The transmission con-
tains 26 quarts of oil, which is circulated by a small pump built
into the transmission case. Oil is added and the level 15.{:11[!-(31{8{{
by the removal of the filler cap, which is loual‘e-{.‘l to the: 1-1g}1t .aml
to the rear of the driver's seat. A bayonet type oil gage Is built into
the cap. Oil is hot and foaming at the end of a run. It is Tnecessary
to let the tank stand before the level is (:heviu:cl ill.ld acl(lltu:n}s dle
made to keep the level up to the full mark. Use oil as specified in
hg;l‘;; 'lI‘zhe transmission oil will be drained at inler\ialﬂ. as in(lic'.ated_
in section 1V, chapter 1, by the removal of a plug in the bottom of
the case. This plug is reached from |1:u_|e|'1.1e:|th the tank, through
an opening in the floor directly below the drain plug.
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b. Differential—(1) The differential and the final drives are lubri-
cated by a single system. The oil level is checked by means of the
plugs on the outside of the tank. Both plugs must be checked,
unless the tank is on absolutely level ground. 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 end of each day’s run.  Oil of the proper
grade (fig. 12) will be added to keep the level up to the full mark.
Oil may be added at either the filler plug inside the tank or by remov-
g the plugs in the front of the tank, on the outside in the final
drive housings.

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

Srerroxn IX

FINAL DRIVE

Paragraph
Desecription______________ S S S L . Qe Y = 91
LobEeation v nnas e o e N S 02
Removal of final drive unit_______ e = S -

91. Description.—The final drive transmits the power from the
controlled differentials 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 case, and the driving sprockets
are bolted to the hub. Both final drives are terchangeable, left
for right, including cover, gasket, 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 from the final drive and differential.

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

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

¢. Withdraw the final drive unit.

f. To 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 i

FINAL DRIVE
STUD,FLANGE
SPROCKET AND HUB ASSEMBLY

FINAL DRIVE HOUSING

RA PD 421
NUT,SPROCKET
FiGurE 47.—Winal drive and brake housing.
Secrion X

TRACKS AND SUSPENSIONS
'aragraph
ipti i - 94
Description and operation ...~ g A :
Drive sprockets________ RN et ST W :;;5
Bogies ____ R S “___:._“- ______ _____ 5;7
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94. Description and operation (fig. 48).—Six two-wheeled
rubber-tired bogies or suspensions, bolted to the hull, support the
vehicle on springs. The tracks are driven by spmuketsl on the front
of the tank. Two adjustable idlers at the rear end of the ]1]111 are
provided to maintain constant tension on the tracks. The welght. of
the upper portion of the track is carried by steel track-supporting
rollers on the top of the suspension bracket. ‘

95. Drive sprockets (fig. 47).—a. Dm:cr-.iptima.—.Huh a-:’:‘ISL‘Il'll}lles
are formed by bolting two sprockets 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. _ .

pgl. To ?’e})lace the hub assembly (see fig. 47).—(1) Slacken and dis-
connect the track below the sprocket.
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(2) Remove the eight hub retaining nuts.

(3) Remove the hub assembly,

(4) To 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—Lubrication of the wheels and the track support-
ing rollers is through lubrication fittings. Relief valves are provided
to prevent injury to oil seals. See section IV, chapter 1, for lubri-
cation instructions,

¢. Care—Pieces of gravel or stone have a tendency 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
grooves. 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 under 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 on the back end of the bogie
wheel gudgeon (fig. 50).

(3) Remove gudgeon with slide-hammer gudgeon-puller. Tf 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
turning, or the thread on the end of the spindle.

(4) Install in reverse order; when replacing bogie spindle or
gudgeon 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 copper drift.

(2) To replace bearings and oil seals—

(@) Place bearing 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 replace wolute springs—(1) Slacken and disconnect the

i track.
R A % (2) Remove roller from top of suspension.
o oE 2 e o (3) Remove plugs above each spring and insert jack studs into
g =i ¥ r 2 threaded plate at bottom of spring.

: ' : (4) Relieve tension on wheels by serewing jack nut on the stud

against the suspension bracket as shown in figures 53 and 54.

LBOG:E LIFT
R4 PD 4221

Flouke 48.—1Use of bogie left to raise wheel for remaoval,

Bogie wheels and supporting roller,

=]
-
=
= aed
L] -
;] z
!
i
|
1 -
{
| -
| Ra PO 4222

Figrre 50, Removal of bogie wheel,

(5) Remove gudgeon clamp screws.
(6) Raise tank off wheels, placing jack at edge of hull floor.

e ur - ; . :
32 w. L2 f; = (7) Remove bogie arm gudgeons, using a slide hammer or screw
s a3 =F T type puller. Wheels and arms are now free and can be removed.
S Bo S s :

(8) Release springs by unscrewing jack nut.

Nortie.—When unscrewing  jack nut to release spring, the socket wrench

handle on the jackserew should be held to prevent the jackscrew from turning

|
96 ( 454605°— 42 7 97
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out of the spring plate. As an extra precaution, a jack placed under the spring
plate can be used together with the jack nut when releasing the tension of the

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

o &)
RA PD 4224
1. Frame. 9. Suspension gudgeon,
2. Bolt. 10. Volute spring. )
3. Nut. 11. Spring compression bholt.
4, Wearing plate. 12. Roller support‘,
5. Cap =serew, wearing plate retainer, 13. Track-supporting roller,
6. Lever arm. 14, Roller axle ‘I:nlt.
T. Wheel gudgeon. 16, Spring retainer assembly,
8., Wheel. 16. Wearing plate.

Fraure 51.—Bogie components,
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(10) To replace the spring, reverse the procedure, using jack
to raise lever spring plate, and spring it in place.

g- Wearing plates.—Replace worn or damaged wearing plates as
shown in figure 52.

WEARING PLATE-TO ' @
BE REPLACED

\ RA PD 4233

Ficure 52.—Removal of wearing plate from bogie lever arm.

97. Tracks.—a. Description (fig. 55).—Most of the medium tank
tracks are composed of rubber track shoe units, each assembled with
two pins. The units are assembled into an endless track by the
steel end connections which are secured to the ends of the pins by
wedges. The steel end connections also serve as guides to keep
the track in alinement with the bogie wheels, idlers, and drive
sprocket. The outer ends of the connections serve as driving lugs
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 and an inside cushioning
surface of rubber,

b. Maintenance.—The rubber track shoes are of the reversible
type and should be reversed when worn to such an extent that further
wear will cause the tubular section 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.

e. Removal of track (fig. 55).—(1) Make sure that tank is on
level ground.

©

=
-

—_
TS

S o -\.7;' — —
\/ C-==lgj~~2

/\ b k>
SN

/ PLuc B 8 FLus
b Y S —r® 2 — i
BOGIE ,FULLY ASSEMBLED REMOVAL OF PLUGS AND ROLLER SEATING OF SPRING—COMPRESSION BOLT

AL PD 44

Figure 53.—Disassembly of bogie; first steps.

REMOVE
GUDGEONS s g

-

T

4 - ~
H\ \ Sl i
Y
/) 6

COMPRESSING VOLUTE SPRINGS i FINAL DISASSEMBLY-

BY TIGHTENING DOWN NUTS DROPPING OF UNDER-—GCARRIAGE REMOVAL OF SPRINGS

RA PD 44}

Fieure 54,—Disassembly of bogie; 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
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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A PD 2780

i - l‘ - vl' ‘CI ¥ {’ Fisure 55— Removing end connection from track.
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(4) Remove connections as shown in figure 55.

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

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

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

d. To replace track (fig. 56).—(1) Lay the track on 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 projects 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 sprocket.

(3) Take up the slack by revolving 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) Loosen the two outside clamp-
ing bolts which hold the spindle of the eccentric cam in the split
housing.

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

(3) Raise the elip at the end of the spindle. :

(4) Drive the collar (plate) off the serrations of the spindle. i

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

-
R

o
o

-
-
.

A=zembly of track,

O,

Froune

Nore—The tension of the tracks should be adjusted as follows in order to
prevent throwing of the track: With a straightedge placed on top of the
track between the track-supporting rollers, the sag of the frack measured
from the sr.rzliightc’dge shonld be approximately #§ to 1 inech, 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 (fig. 58).—Two large steel idler wheels
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 tension of the tracks.

b. Adjustment—See paragraph 97e.

e. Lubrication—A lubrication fitting adaptable to the grease gun
is installed in the hub of the idler. It is also equipped with a relief
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 split pin securing the wheel nut and remove
the nut.

(3) Remove the wheel.

Nore—Before replacing the wheel, elean bearings, oil retainers, and spacer:
when worn or damaged, replace with new parts.

(4) Pack inner and outer bearings with grease.

99. Grousers.—Grousers are provided for conditions 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
hole provided in the end of the pin in the track block.

RA PD 2722
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100. General description.—Due to the increased number of elec-
trically operated accessories, a 24-volt electrical system has been in-
stalled in the medium tank. An additional charging plant, described
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 connected 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 fichting 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.—The level and specific gravity reading of the battery
fluid should be checked every week and at the end of every long run.
Distilled water should 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 through the opening in the turret floor.

(5) Replace in reverse order.

Nore—When mounting batteries, see that the positive terminals are next .
1

to the propeller shaft, that the posts and the terminals have heen cleaned and
coated 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 at its source. A second switch is also provided in the
same box for cutting of the radio cirenit. To open either circuit.,
raise the knobs.

b. To replace battery switch—(1) Remove the partition separating
battery and switch compartments.

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

(3) Remove the terminal nutg and the leads.

(4) Remove the two retaining bolts,

(5) Remove the switch.

(6) Replace in reverse order.

103. Voltage control (fig. 61).—a. Deseription—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, are 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 automatically varied in accordance
with the state of charge 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 without 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

TO REAR

TERMINAL BOX
NO 8 BLACK WITH

TRACER

GENERATOR

F1GuRe 62 —Generator connections, Ll

b. Inspection and adjustments—When properly installed and op-
erated. the generator control units should not require any adjusting.
If inspection reveals loose or 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 catch, take the top box oft the base box, and install
a new unit. In pulling the top box from the bottom box, the opera-
tion is similar to removing 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. 1).—A shielded coil is provided in the
generator-battery circuits 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 running heavy cables, necessary in the battery-starter switch cir-
cuit, up to the instrument panel and because of the large current, a

77, / SRR ® A : ; . i)
/‘W =R : magnetic switch is mounted on the engine close to the starter. This
._ o T e B . 7l .
7 ,f ZAo(T o e switch is actuated by a toggle type starter switch located on the
'\ { *’é‘fj T ® & { instrument panel (fig. 8).
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%Emg & 106. Instrument panel.—Figures 8 and 63 show the location of
w= . » . . .
E:E; EL/ c_rEq_q the various electrical and nonelectrical instruments, meters, and
= P s o . .
3:_1__':._-—___“: 2tss switches on the instrument panel.
“‘522 a. Voltmeter—A voltmeter, located on the instrument panel, indi-
v o - . . K . :
:!:_\ l 33 " S QEEE cates the voltage in the circuit. It is connected through a 10-ampere
T i e o o«
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il p g gmg
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engine speed and electrical units in use.
¢. Hour-meter—~—(1) The hour-meter indicates the total number
of hours the engine has been in operation. The meter is installed

112 454605°- 428 118



TM 9-750
106 ORDNANCE MAINTENANCE

with a pressure switch. When the required pressure is reached the
meter will start operating and will continue to operate whether the
engine idles or is under full load until the cng?ne is stopped.

(2) The pressure switch is installed in the oil pressure system by
means of a T connection near the oil pressure gage, behind the
instrument panel. '

d. Ignition switeh—The ignition or magneto switch locateq on
the instrument panel has four positions as indicated on the sw1.tc-.h.
To extreme right, both magnetos off; to the right of center, right
magneto on; to the left of center, left magneto on; to the extreme
left, both magnetos on.

e. Blackout switeh.—The blackout switch is of the push-pull type.
It 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, booster, compass, fuel cut-off, and wiper switches.—
These are all toggle switches located on the instrument panel, and
so labeled.

g. Dash light switch—The dash light switch is of the push-pull
type, located on the lower right section of the instrument panel.

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

4. Tachometer—The speed of revolution of the engine crankshaft
is indicated by the tachometer. It is driven by a flexible, encased
shaft cnnnect.i'ng to the tachometer drive in the rear face of the
accessory case. Tachometers that register incorrectly will be
replaced. _ .

j. Speedometer—The speedometer is driven by a’[lmnb]e Shﬂ.ft
connecting from the spiral gear on the output shaft of the transmis-
sion. An adometer is also incorporated in the head of the
speedometer. , -

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

. Oil temperature gage—This gage indicates the engine oil tem-
perature by means of a temperature-sensitive device located on a
fitting in the oil pump.
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m. Fuel primer—The fuel primer is located on the instyimen
panel and is discussed in section IIT of chapter 1 and section 1V
of chapter 2.

n. Compass—(1) Deseription—A compass is installed in some of
the tanks. Necessary illumination, controlled by a tumbler switch
to the right of the compass, is provided by a small lamp.  The bully
is accessible for replacement by removing the upper knurled plug.
The two-prong socket at the rear end permits the removal of 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 compensation is provided within the instrument. By
removing the two screws, the upper lamp holder or shield may be
removed, thus exposing the compensating screws. Using the small
brass screw driver provided for this purpose, turn the serews until
the white dot in the screw slot alines with the white dot on the
compass body.

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

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

(d) The compensating card is carried in the deviation card holder,
attached to the panel above the compass.

(3) Maintenance—At frequent intervals, inspect the instrument
for the appearance of bubbles in the bowl, and if necessary remove
the filler plug and refill with ethyl alcohol. Compensation for error
due to variable 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 of panel holding the defective instru-
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 electrically op-
erated. They are located just above the power tunnel close to the
rear bulkhead of the main fighting compartment.

GROUND GONNEGTION

FUE. CUT-OFF
SOLENOID

— NO. 14 BLUE WIRE

kg TO REAR
3 TERMINAL BOX
\ RA PD 5591

Figr e Gi.—FPuel cut-ofl solenoid,

110. Solenoids.—«. The firing of the combination 37-mm gun
and the caliber .30 machine gun, the bow guns, and the 75-mm gun
is accomplished by solenoids which operate the firing levers. The
switches controlling the electrical circuits to these guns were: con-
veniently located for the respective operators. The solenoids fune-
tion automatically upon operation of the control switch.

b. When properly installed, these solenoids should not require any
attention. If trouble is experienced during normal operation, a
heavy jumper placed across the contact terminals will indicate

whether the solenoid is inoperative or trouble lies in some other part’

of the circuit. If the solenoid is inoperative, replace with one that
works.
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111. Bow guns’ firing mechanism.—a«. The switches which con-
trol the firing of the bow guns are located on the steering levers.
Either switch will energize the solenoid and fire both guns.

b. The electric power is supplied by the main batteries and can be
cut off by a push-pull switch located in the relay box (fig. 66). The
relay box is attached to the front hull plate to the left of the
instrument 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 swiTcHES
RED TRAGER —. ON STEERING
LEVERS
RED
TO
INSTRUMENT
—  PANEL
TO BOW TO BOW
GUN SOLENOID | CHROME  £3| GuN SOLENOD
RA PD 4310

IGURE 66, -——Bow gun relay box.

. 112. 75-mm gun firing mechanism (par. 354 (7)).—The wir-
ing diagram for the electric firing mechanism is shown in figure 67.
To fire the gun, depress the firing button located at the center of the
traversing handwheel (fig. 14). Depressing the button actnates a
switch which sends an electric current through a solenoid. The
solenoid plunger pushes against a shaft that operates the firing
plunger lever. The switch box (fig. 67). which contains a relay and
circuit breaker, is mounted on the left side of the gun. The fuse for
the 75-mm gun cireuit is in the main fuse box.

113. Lights.—a. Description—(1) Two headlamps. two front
blackout lamps, and two rear lamps 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 lens is
the blackout light and the upper lens is the blackout stop light.

(2) Both stop lights are controlled by stop light switches 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.

USE NO. 14 WIRE
UNLESS OTHERWISE
NOTED

TO FIRING 3
SOLENOID ‘“ogd

Pl o

2
V//
@ >>— BLUE
"1 —RED
7

,— TO STABILIZER

; ,— NO.8 BLACK
GREEN A WITH TRACER
I I..!ii'i A .
Lo ] — o Lawe
il

| e -—BLUE

GREEN m DNi—— NO.6 TAN
SR
TO INSTRUMENT ~— g
PANEL 55 TO FIRING
| switc RAPD 5594

Fioure 67.—T75-mm gun switch and relay box,

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

c. Bulbs or lamps used.

Type Candlepower Contact
Headlights:

2service. . _____________________ 40 Single.

2 blackout____________________________ 3 Single.
Rear right:

1 blackout stop light__________ cnmrmsu OO Single.

1 blackout tail light_____ RS pST Single.
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Type Candlepower Contact

Rear left:
1 service tail and stop light

(55510012151 o AR 32 Double (double
filament).,
1 blackout tail light____________________ 3 Single.
2 instrument panel lights_______________ 3 Single.
2 compass lights (1 spare) ______________ : Single.
17-mmgun light_____ 3 Single.
2 turret lights_____________ 3 Single.
1 fuel gagelight_______________________ 3 Single,

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

. Open the main battery switch.

b. Disconnect the electric cable at fender connector.

¢. Remove the nuts and bolts.

d. Remove siren,

e. Replace in reverse order.

115. Fuse box.—a. Description (fig. 63).—A fuse block 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 cover 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 being used,

=

Nore.—Only the fuse designated will he installed. Larger, smaller, or make-
shift fuses will not be nsed. The fuse hox cover can be removed from the
under side of the panel by removing the two machine screws, Fuses not in
the main fuse box are shown in their respective circuits.

b. Fuse sizes and location—The correct fuse installation in the
fuse block is as follows, listed from the left side of the tank:

Amperage Instrument
20 Dash light and fuel cut-off.
20 Siren 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

switch.

119



TM 9-750
115-118 ORDNANCE MAINTENANCE

(2) Remove two screws on back of fuse block assembly and re-
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 fuse block assembly.

(6) Replace in reverse order.

116. Radio shielding on conduits and cables.—a. Descrip-
tion.—DBoth high- and low-tension wiring is shielded by flexible
shielded conduit. The radio shielding required for the engine and
its mounted accessories 1s formed in a unit known as a “harness”
and is deseribed in section 111. 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 and check.

(2) All crushed 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.

(83) In cleaning couplings or spark plug shields, a solution of
carbon tetrachloride should be used. If carbon tetrachloride is not
available, dry-cleaning solvent may be used. After cleaning and
drying, the threads of each coupling should be cleaned with a small
wire brush to remove high-resistance oxidation which sometimes
forms on the inside of aluminum couplings.

117. 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 command 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.

¢. Radio switch—A switch is provided to cut off the battery cur-
rent for the radio at its source. 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 1s 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-

120

TM 9-750
MEDIUM TANKS M3, M3Al, AND MB3A2 118

ties for all members 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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. Chrome, No, 14,

. Black with tracer, No. 8,
. Yellow, No, 14,

. Orange, No. 14.

. Red, No. 14,

. Black, No. 14.

TO MAGNE

WIRING GUIDE

[
8.
9.
10.
11.
12

Black, No. 2,
Orange with
Blue, No, 14.

SWITCH & STARTER

*— TROUBLE LIGHT SOCKET

TIC SWITGH,

FUEL GUT OFF,

& OIL DILUTION VALVE

black tracer, No. 14,

Green, No. 14.

Tan, No. 14,

Black with tracer, No. 14.

F1GURE T2.—Wiring at rear terminal boxes.

125

118




TM 9-750
118

/—maésamem ING  SWITGH

—-GCONTROL UNIT

ORDNANCE MAINTENANCE

SHAFT

o

iger wiring.

"__.;_'.,gga.\éﬁ. é@x _
e
LEXIBLE

126

T™M 9-750
MEDIUM TANKS M3, M3A1, AND M3A2 119-120

Secrron XIT
AUXILIARY GENERATING UNIT

Paragraph
General cooovn o -

______________ S S y [ |
Deseription oo coocee i e e L e 120
Maintenanee_________ s S SR i i 121

119. General (figs. 74 and 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 weather by means of
heat from an electric heating element and heat from the generator
engine. It may also be used for heating the crew compartment. The
unit is located in the left rear corner of the fighting compartment on a
level with the turret deck.

b. It is desirable that the auxiliary generating unit be in operation
whenever the turret is being power-operated (a 24-volt electric motor
drives the hydraulic pump) or when the guns are being fired (all guns
are fired through solenoid switches, excepting the caliber .30 machine
gun in the cupola).

120. Description.—a. The unit consists of a 2-cycle, 2-port, single-
eylinder, air-cooled, inverted 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 unit to the engine compartment.

b. The control box contains the three control bu ttons, marked “start,”
“battery,” and “heater.” When the “battery™ button is pressed, the
generator is used to charge the battery. When the “heater” button is
pressed, the generator output is used in the heater element to heat the
engine or crew compartment. The “start” button is used for start-
ing the unit electrically. The ammeter indicates either the charging
rate of the generator or the current 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
21/, gallons of fuel. The fuel consists of a mixture of oil and gaso-
line. Use 34 pint of engine oil, SAE 50 or 60, mixed thoroughly
with each gallon of gasoline. Lubrication for 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 unit—(1) For cold weather starting, below
32° F.—

(a) 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 to full open position as the engine warms up.

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

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

(b) Do not use the choke unless the engine does not start within
5 seconds. If the engine does not start, use the choke as in previous

GENERATOR

AMMETER

ANGLE IRON

BO
GROUND STRAP
SPARK PLUG SHIELDING ASSEMBLY
RA PD 2745

GONTROL

instructions.

Nore—Do not use the choke as a throttle. The automatic 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 reclose the door, unfasten the handle and slide it down into

position.

FAN HOUSING
FLY WHEEL
ENGINE

—Front view of auxiliney gend rator unit.

(5) A manual method of starting in an emergency is incorporated =
in the unit. To do this pry open with a screw driver the three clips S 2 3 w L
holding the shield over the magneto and remove the front half. = g n < '-:;
Wind the starting rope counterclockwise on the starting plate, which E 7 'g a z
is then exposed. Use the choke as previously described. Pull the £ £ a = =
rope hard, giving the engine a quick spin. Repeat if necessary until 2 s u
the engine starts. = w g
121. Maintenance.—a. The maintenance requirements are as z w g
follows: s e 5
(1) 25 hours—(a) Replace spark plug. Check gap for 0.025-inch > 2
clearance. 5 -0
(b) Remove and clean both sides of spark plug baffle. 3 »
(¢) Take air filter apart and rinse with dry-cleaning solvent. Dip & g
upper end of screen in SAE 30 engine oil. Reassemble. o T
w
.

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

bowl.

(¢) Clean strainer in top of fuel filter sediment bowl.
(2) 100 hours—(a) Replace spark plug bafle. Use new gasket.
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(6) Check cylinder for carbon. If carbon is forming from top of

exhaust port, O. K.; if from bottom, clean thoroughly. Remove
spark plug to scrape cylinder head.

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

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

Nore.—Carburetor is adjusted correctly (134 to 13 turns on needle valve)

when it will run about 30 seconds with full choke. (Carburetor adjustments
by ordnance personnel only.)

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

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

When starting with battery don’t use choke unless cold or eng
start in 5 seconds.  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, Battery
discharged condition if ammeter reads 50 amperes,

No reading should show in main amieter on instrument pane
auxiliary generating unit.

ad) when

ine fails to

INSULATED BOLT

is in

'HEATER ELEMENT

I when starting

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

(2) Each time the plug is removed, the baffle should be taken out
for cleaning. Tt is extremely important to scrape out and thoroughly
clean both sides of the baffle, However, the baffle should be re-
placed every 75 hours of operation of the unit.
gasket when replacing the bafile,

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

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

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

'FASTOP BUTTON

Ficure 75.—Rear view of puxiliary generator unit,

YOKE |

Always use a new

T-OFF COCK
-FILTRAP

Note—Do not remove the three screws holding the starting 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 ca
ing. Check gap with feeler gage.

—SHU

p reaches its maximum open-
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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 the entire breaker mechanism toward the
cam to increase the gap, or away from the cam to decrease the gap.

(6) Tighten the contact point assembly, fastening screw securely
and recheck the gap with a feeler gage. Readjust if necessary.
Tightening of the setscrew sometimes changes the adjustment.

(7) The entire contact point assembly pivots on the breaker lever
bearing pin, which permits adjustment of the gap without altering
the relationship between the contact point surfaces. If the breaker
cam is removed from the intake valve shaft, replace with the arrow
(indicating rotation) on the outside.

(8) Uneven or pitted contact points may 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 ave in this condition a new set is recommended. Do not use
a file on the contact point surfaces. Stiff paper or cardboard will
remove the oxide formation which results from long idleness.

d. Carburetor—Adjustment 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 shut-off cock beneath the fuel tank
to make certain 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 rinse with dry-cleaning solvent. Then dip the upper
end of the screen in 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
remove, 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 cock on 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.

132

TM 9-750

MEDIUM TANKS M3, M3A1, AND M3A2 121-123

(6) Disconnect at the terminals in the control box the three wires
that come from the generator voke. These are coded red, red mu‘l.
green, and black. The wires can be removed with a pair aof .plierq.

(¢) Remove the two screws holding the control box to the trener';:
tor yoke, rig

Caution.—Use care not to drop these screws and washers in back
of the panel board. If they are accidentally dropped, be C.(‘[‘l'li]l‘.;:(}
remove them before assembling, as they may cause a,! shm't. c;rcuit

(d) Push the three wires disconnected in accordance with (b]
above through hole in box and take off the control box. :

(6) Remove the four bolts which fasten the fan housine to the steel
angles. ) N
: (7) Take off the nut on the front end of the right angle and swing
It away from the unit to facilitate removal. ' i o

(8) Lift out the unit.

(9) If it is necessary to take out the duct assembly, unscrew the
nut on thfv heater mounting plate. and remove the heater assembly

(10) Disconnect the flange at the end of the muffler by t.al{in.;
out the three screws accessible through the duct door and heater tlleID
ment plate opening. ' ‘ -

(11) Take out the screws holding the duct to the eneine bulkhead
and sponson and remove the duct. S .I

q. l?ez'mmZZﬂfz'ma. of unit in tank—The unit may be installed b
reversing the instructions given above. Make sure that gaskets -u'.z:
used in the connections between the duct and the engine bul.klh;ad
and between the cylinder and flexible exhaust voup]ilig’i

Secrion XTIT

STABILIZERS
Gesiesat . . . Paragraph
Inspection ______ ______:,_.“_" M 4 o o =
Trouble shooting . __..____..“___ _________ N ]‘23
Charging with oil and removing air from q\\-lm]—:_ 0 - 133
Replacement of assemblies_ ______ TR ...__‘____ ______ S i 11;'3&’

.122. Ge.z'{eral.-—Fi;:lu'es 76 and 77 show the complete assemblies
of t-ha. stabilizer systems. Repairs must not be made to individﬁul as-
sembh‘es, but rather the assemblies will be replaced as ulﬁtq Corre-
sponding assemblies for the two systems are similar. ¢

123. I:lflspection.—-ﬂ. 25-hour inspection—After every 25 hours
of operation both stabilizer systems should be checked as follows::

(1) Check for free motion between the control unit and the hand:
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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. ' -

(3) Tighten the packing gland on the oil pump shad‘?t by removing
the cover plate and turning the packing gland nut in a clockwise
direction with a screw driver. Do not get it too tight.

(4) Lubricate the four alemite fittings Sllp\\'ll in figure S0.

(5) Check all external electrical connections to see that they are
tight. ,

(6) Check all oil line connections.

(7) Check for presence of air in the o1l system. . '

b. Recoil switch adjustments.—The adjustment of the .re(-..ml S“'rlt‘('h
must be checked periodically to insure its proper functioning. The
switeh is so constructed and mounted that its contacts are ]1{.31.(31 open
when the gun is in battery. When the gun is in bat.Fel'y 1)().‘-11“01:1 the
switch plunger should not protrude more than {)n(a-e.l,r_rhth of an 111{:1}.
Tt must be adjusted so that the contacts will close with the ﬁrst‘. recoil
movement of the gun, but the contacts should not close ‘I.lI:ltll the gun
is fired. The switch is adjusted by bending the clip which contacts
the plunger.

124. Trouble shooting.—Troubles most frequently encountered
and their probable causes are as follows:

Trowble P-E-uli'm.ble r:a.nfc
Hunting. . ______Improper stiffness .ad]nslmelnt..
Excessive friction in trunnion
bearings.
Air in system.
Lioss:of sensitivityccocovaanae o Improper stiffness adjustment.

Improper grade of oil.

Excessive 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 11}?1)011.;:.111; that all 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: , -
«. Throw the master switch to the “off” position.
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b. Disconnect the flarenut 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 permit venting the air from the
oil lines and from the cylinder.

c. Remove the cap from the oil level cup.

d. Fill the pump and lines with oil through the oil reservoir until
an oil drippage is noticed at the upper and lower connections of the
cylinder, and the oil flows freely from the oil return line.

Note.—The oil should be at approximately 70° I, temperature.  If necessary,
heat the oil before eharging the system.

¢. Reconnect the oil return line and tighten the flarenut perma-
nently.

f. Take up the upper cylinder flarenut sufficiently to prevent
leakage, but do not tighten permanently.

¢- With the hand elevating gear disengaged, slowly push the breech
of the gun all the way down to the end of the piston stroke. This
action pushes the air out of the lower side of the cylinder.

h. With the breech being held in the lowest position, tighten the
lower flavenut snugly and then loosen the upper cylinder flarenut
(34 inch).

i. Slowly move the breech to the uppermost position, raising the
piston to the top of the stroke, and tighten the upper cylinder flarenut
(% inch) snugly. This action pushes the air out of the upper side of
the cylinder.

j- Loosen the bottom flarenut and repeat steps g, h, and 7 above.
Tighten both flarenuts permanently.

k. Disconnect the multi-prong connector 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.

n. Throw the master switch to the “off” position.

0. Slowly pump the breech of the gun up and down until no more
bubbles appear in the oil reservoir.

». Replace the oil reservoir cap.

- Reconnect the multi-prong connector to the gyro-control unit.

r. Start the stabilizer equipment and check operation.

Nore.—At the 25-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 erratice operation,
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126. Replacement of assemblies.—a. (‘onirol unit—Either con-
trol unit is removed as follows:

(1) Place the master switch in the “off” position.

(2) Remove the multi-prong electrical connector from the control
base.

(3) Remove the nuts on the control mount shaft and remove the
control unit,

Nore~—The lead seals on the control unit must never be broken except by
ordnance personnel, The control is never repaived, but always replaced as
a unit.

(4) Attach the control unit in the reverse order of removal.

(5) After replacement, check for proper operation.

b. Piston and eylinder—(1) Throw the master toggle switch to
the “off” position, disconnecting the power supply to the stabilizer.

(2) Disconnect and remove the oil 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 reverse order of removal.

(6) Check to see that the piston and cylinder assembly is function-
ing freely without binding,

¢. Repair and replacement of defective oil lines—(1) Disconnect
the defective ail line and catch any oil drainage from the affected
part of the system in a container.

(2) Reflare the tubing using a standard flaring tool (fig. 81).
The tubing should be cut as close as possible to the flare with a
tubing cutter and nof with a hacksaw.

Nore.—Place flarenut on the tubing before the flare is made.

(3) Reconnect the flarenut to its proper connection.

(4) Replace completely any damaged oil lines.

(5) If connecting elbows cannot be tightened sufficiently to stop
leakage, remove and tin threads with soft solder.

(6) Recharge the system with oil as outlined under paragraph 125.

d. Replacing shielded cable and wires—(1) If the shielded cable
connecting any part of the stabilizers becomes frayed or broken
it should be replaced.

(2) Disconnect all wires running in the defective shielded cable.

(3) Disconiiect and remove the defective shielded cable and wiring.

(4) Measnre a new piece of shielded cable to the proper length.
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Ficure 76,—37-mm gun stabilizer system,



TM 9-750
126

ORDNANCE

MAINTENANCE

e T
SR

SR

b e

138

-

L

i

=

- FLEXIBLE CABLE

é;g—vvw@w e

i

e

Figure T77.—75-mm gun stabilizer system.

MEDIUM TANKS M3, M3A1, AND M3A2

TM 9-750
126

RA PD 5736

4
[ e o 5
r4 z //-;\‘J
F )
n On-—'———‘ P |
> :‘_'f - =Y
8 €9 N
< oI (), @
n o2 \
0 \ e <

o “ W
w [ )
Zm w <
w =z ) Wi
4 o Qi

(1 9]

-

3

s A ey

| g

(s]

=

18

RECOIL ADJUSTING

KNOB

"
=
e
- i
g
]
t':E'
[~}
&
2
=
o~ |00
9

139



TM 9-750

M 9-750
ORDNANCE MAINTENANCE MEDIUM TANKS M3, M3Al, AND M3A2 126

126
(5) Tin the new shielded cable at least one-half inch on each g
side of where the cut is to be made. ZF U > o
NoTe—Use a noncorrosive flux. xZ a Q DuDJ
(6) Hold the cable securely and cut as measured, using a fine- ;2{: c;E Zy
toothed hacksaw. Sw g ;"E,
(7) Tin the inside of a cable adapter fitting. vo g cz) €
ho EE
— e e FIVOT PIN ek [e]
— = o 2>
e “l 14 (8} o=
= ; Ly a0 X
as xQ [~
=0 w g 5 wy
a3s L= o
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Ficure 79, -Piston and cylinder. 6{_)
(8) Insert the cable in the fitting and sweat solder it in place. o
NoTE.—The torch flame must be on the fitting only, and never directly on E
the cable itself. E E
(9) Measure and cut to length new wire of the correct size and éﬁ J
[\

color, P Yy
(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 removed. .

e. Replacing grease fittings—(1) The grease fittings are of the
alemite type and ave located as follows (ﬁg 80) : .

(¢) Two on mounting bracket, greasing the control mounting
shaft. _ : . _

(b) One onlower side of the piston, greasing the eylinder pivot pin.

(¢) One on piston rod end, greasing the piston 1.'{)(1 end pivot pin.

(2) These fittings may be replaced by unscrewing and replacing

with new ones.

TUBE
CUTTER—_

RA PD 5735
Ficure 81.— Tube flaring.

Secrron XIV

TURRET
Paragraph
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General description_ . O B b
Operation of hydranlie turret control S e i .129
Kleetrical system— e e e e i e e s i ]3_0
Collector ring_ oo - eI . “__? _______ N -,_._ _____.__- _____ 13]
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127. 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 hits and lead splash from enemy fire. The
turret shield or basket is rigidly fastened to the cast turret, which
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projects above the roof of the tank, by means of a ring of bolts
around its top circumference,

128. Operation of hydraulic turret control (fig. 82).—a. The
turret is traversed by either the hydraulic or the manual traversing
systems.

b. To operate hydraulic traversing system, first close the motor
switch by pressing down on the knob. Pressure in the hydraulic sys-
tem will build up almost instantly. For hydraulic operation, the
clutch 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 control handle
reverses the direction of rotation. Complete 360° rotation is obtain-
able. The farther 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.

c. 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 crank. Fluid present in 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 to prevent undesired movement 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 pistol-grip
control handle discharges oil to one of the two sides of the hydraulic
motor and traverses the turret 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 connected to a gear train. A pinion engages the traversing
gear surrounding the turret. The mannal traversing mechanism
is mounted on the housing of this unit and a lever projecting from
the housing is provided for changing from 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 special oil (see sec. IV. ch. 1).
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[ GUN ELEVATING HANDWHEEL

A

,__._........_
ot

Fioune S2—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, since it acts also as a lubricant
as well as a power-transmitting medium. In an emergency, SAIL 20
lubricating oil may be used ; however, it should be replaced with the
proper oil at the earliest opportunity. Incorporated in the hydraulic
control valve is a relief valve which determines the system pressure,
A breather cap takes care of the expansion of the oil. Attached to
the handle of the operating valve are two toggle switches which

— LUBRIGATING FITTING
e g

F1uee 85, —One of the lubricating fittings for turret race,

control the firing of the 37-mm gun and caliber .30 machine gun. It
1s 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 are shown in figure 8.

129. Electrical system (figs. 68 and 69).—Electrical power is
transferred 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
the switches on the hydraulic control handle by solenoids which operate
the firing 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 take off
leads come off the collector ring to a junction box.
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130. Collector ring (fig. 84).—a. The purpose of the collector
ring assembly is to transfer the electrical power from the main sec-
tion of the tank to the turret. It consists of a cylinder which rotates
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. The bottom
four are for the interphone communication system.

_ _ -  KNURLED NUT—/
Lo neiuss— e ARG
Fieure S4.—Collector ring assembly.
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0. There is little maintenance required on this unit. With the main
battery switch open, remove the cover by loosening the two knurled
nuts. Check to see if the brushes are free in the brush boxes. Brushes
can be replaced by removing the screw from the brush lead.

131. Cupola.—Lubrication fittings for the cupola are shown in
figure 85,

GUN LATGH - _ RA PD 2716

e S5——Laubrication fitting in eupola.

LUBRICATING FITTING

Secrton XV

PREPARATION FOR SHIPMENT AND STORAGE

'aragraph

Shipment - e L e - 132
Btorgges—couameaariae e S St e e e L 135
Storage of components and equipment R S - 134

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
carry 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 or other projections not an integral
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part of the car, other than the prescribed blocking, must be removed.
Loose nails, bolts, etc., 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 so located that one truck of the carrying car does
not carry more than one-half of the load weight. All doors and other
openings should be closed and securely fastened as a protection against
weather and pilfering of equipment. Material used for blocking must
be of hardwood, fir, spruce, or long-leaf yellow pine, straight grain and
free from strength impairing knots.

¢. 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 express, in which case civilian passengers
may be carried in coaches of the same train, the fuel tanks must be
drained. The draining of the fuel tanks is not required if only mili-
tary personnel is carried in accompanying coaches.

d. Equipment moving from manufacturer to arsenal or proving
ground, or from arsenal or pr oving ground to Army post, or indi-
vidual units moving from one Army post to another must be
placarded “DO NOT HUMP.”

e. Further details on loading and shipping are to be found in
“Special Supplement Containing Rules Governing the Loading of
Mechanized and Motorized Army Equipment.” Another source of
information is “Major Caliber Guns For the United States Army
and Navy, on Open Top Equipment” published by the Association of
American Railroads, Operations and Maintenance Department, April
1, 1941. FM 101-10 also gives information on shipping instructions.

7. Before fastening the tank to the car it will be necessary to take
certain measures to prevent corrosion during transit. If the vehicle
is to be in transit for a period of less than 30 days it will be permis-
sible to prepare 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 of the engine with aircraft
engine corrosion-preventive compound. 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 reaches its destination, the engine should be
removed and shipped separately in order that corrosion-preventive
treatment 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 engine it is most necessary that the above-mentioned
corrosion-preventive measures be taken. Failure to do so will result
in serious damage by corrosion. Paragraph 133 outlines the methods
of applying corrosion-preventive compounds.

133. Storage.—a. (eneral instructions—The storage of motor
vehicles and equipment and inspection in connection therewith are
covered in AR 850-18. With a few exceptions, the information
given in this manual will apply directly to storage and the prepara-
tion for storage of the medium tanks M3, M3A1, and M3A2. It will
not be practicable in many cases to apply the internal corrosion-
preventive treatment to the engine prior to limited storage because
of the difficulty in removing spark plugs and spr: aying the interiors
of cylinders and other parts while the engine is in the 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, mapm,ted, mumrhtionul if
necessary, and then given the proper corrosion-preventive treatment
and stored separately.

b. Storage conditions—Tanks which are not in actual use will be
stored in closed buildings or covered sheds if available. In lien of
this preferred storage space, they may be stored in the open and
covered with tarpauling, In each case, the floor must be solid and
free from crushed rock, deep dust, and oil surfacing. It is desirable
that the rubber tracks rest on planks. Every precaution must be
taken to afford proper drainage of water from the floor and to locate
the place of storage so that the matériel will be properly protected
from flood or fire.

¢. Technical inspections—The tanks and equipment will be in-
pected at the time they are placed in storage and at frequent periods
as designated in AR 850-18. A tag or tags tied to the unit or vehicle
will be kept up to date by the inspector indicating the condition and
work to be done before the unit is again placed in service. Minor
work of surface preservation and application of corrosion-preven-
tives will be accomplished at the time of inspection. Work involving
the use of shop 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 limited 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 cleaned and lubricated before being
placed in limited storage, and proper precautions should be taken to
protect the rubber elements from extreme light or heat. Breaks will
not be left applied and the vehicle will not be left in gear.

e. Placing wvehicles in dead storage—Vehicles in dead storage are
those that will not be required for service for an indefinite period.
Vehieles should not be in limited storage status for over 30 days;
however, it will be impossible to adhere rigidly to this ruling under
certain combat conditions. When the medium tank is placed in dead
storage, the engine will be removed, inspected, repaired at once if
practicable, and treated with corrosion-preventive compounds. In
any event, it is most essential that the treatment with corrosion-
preventive compounds be given immediately after the engine is placed
in dead storage.

(1) Engine, valve compartment—Remove the rocker box covers
and spray the valve mechanism with aireraft-engine corrossion-pre-
ventive compound. Special spraying outfits are available for apply-
ing this compound. The engine crankshaft will be rotated while
the corrosion-preventive compound is applied in such manner as to
cover thoroughly the entire surface of cams and protruding ends of
valve stems.

(2) Cylinders—The cylinder walls, 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 bottom cen-
ter of the suction stroke. Spray each cylinder through the spark
plug or injector hole, taking care not to damage the threads during
the spraying operation. The quantity of compound to be sprayed
into each cylinder will be metered, if possible: if meters are not
available, measurement will be made by determining accurately the
time required to spray the specific quantities and timing subsequent
spraying of the individual cylinders to obtain the proper quantity in
each. TIn first performing the spraying operation, determine by ex-
periment the proper technique for completely coating cylinder wall,
piston head, and valves with corrosion-preventive compound. Spray
2 ounces (14 pint) of compound into each cylinder, then turn the
engine crankshaft at least two complete revolutions. Respray the
cylinder space above each piston with 14 pint (1 ounce) of com-
pound without revolving the crankshaft further, since this space
is particularly susceptible to corrosion. This procedure 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 the interior of all cylinders.
spray a small quantity of the corrosion-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 spark plug hole instead of the exhaust port.
However. this must be done with the exhaust valve fully open 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 with rust-preventive compound, or with petrolatum.

(4) Openings—Close all fuel and oil lines or open connections,
cylinder ports, and other openings with suitable plugs, covers, ete.
Close threaded openings with threaded plugs whenever practical. If
wooden or similar tapered plugs are used, they must be so constructed
that they cannot be accidentally pushed or driven completely into
the opening.  When necessary, remove the rear oil tank vent connee-
tion plug to prevent excess oil in the rear section from draining into
the magneto while the engine is standing with the crankshaft 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 wooden plugs. Clean, adjust, and test the removed
plugs; if they are serviceable, coat them with corrosion-preventive
compound and place them in stock.

(6) Ewterior 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 appearing on
any part before storage with sandpaper or a wire brush and coat the
metal with corrosion-preventive compound unless the surface was
originally painted. Painted surfaces will be repainted.

(7) Gasoline—Drain gasoline and return it to proper storage.

(8) Battery—Remove the battery from the vehizle. After plug-
ging the vents in the cells, clean the case with a solution of soda ash
and water (8 ounces to the gallon) to neutralize the acid. After this
treatment, flush the case with cold water; do not use hot water or
steam. Remove plugs from the vents after cleaning. Clean termi-
nals and cable ends thoroughly with soda ash solution, scraping them
clean 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 are 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 stock. 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 most severe
weather, when a specific 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) Inspection tag—Attach a tag to the dashboard. The dates of
inspections will be entered on this tag and each initialed by the in-
spector.

[. Periodic treatment of vehicles 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 climatic conditions such as
might occur in tropical climates or-near salt water it will be neces-
sary to perform more frequent inspections and corrosion-preventive
treatments in order to prevent damage to the equipment.

g. Check-up of vehicles in dead storage—Vehicles will be inspected
frequently to see that equipment or parts are not removed without
proper authority.

h. Removing welicles from dead storage—(1) Magnetos.—Wipe
the magnetos with a clean dry rag to remove excess corrosion-preven-
tive compound used and assemble magneto to the engine.

(2) Oylinders—Remove plugs from spark plug holes and pump
out excess corrosion-preventive compound above the pistons with a
hand pump. If no pump is available, turn the engine over by hand
to force out the corrosion-preventive compound.

(3) Valves—Rotate the crankshaft through three or four revolu-
tions by hand and observe for proper operation of valve mechanism.
Lubricate the stem of any valve found to be sticking with penetrating
oil or with 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
valves, necessary mechanical repairs to free them must be made
before the engine is placed in service.

(4) Gasoline tank—Fill the tank.

(5) Spark plugs—Install new spark plugs in the engine.

(6) Battery—Install a fully charged battery.
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(7) Transmissions. transfer cases, differentials, awle housings.
ete—Drain old lubricant from these units and other inclosed gears,
flush thoroughly with lubricating oil SAE 10, and fill them fo 1_;&-:;1191'
levels 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 be necessary to remove it prior to :l.ll(li!'l;(_f
lubricating oil. Run the engine 2 or 3 hours, then drain the oil tank
and add new oil to the system. The second addition of oil will re-
quire 36 quarts to fill the oil tank properly.

(9) Lubrication—~Lubricate the tank thoroughly before it is
placed in service,

(10) Inspection—A thorough inspection of the vehicle will be
made upon removal from dead storage. Any repairs that have been
ordered on the inspection tag attached when the vehicle entered stor-
age and which have not been previously made must be taken care of
at this time,

(11) Starting engine.—Start the engine according to the instruc-
tions given in section IIL, chapter 1. Particular attention should be
given to watching for overheating of the engine, excessive vibration,
or any unusual noises that may indicate something is wrong. Start-
ing of the tank by coasting or by towing must not be attempted,
su:nce serious injury to the working parts may result from this prac-
tice.

134. Storage of components and equipment.—Components re-
moved from vehicles prior to storage must be thoroughly inspected
and overhauled if necessary before being stored for reissue. These
components, including engines, need not be retained in storage for
any particular vehicle, but should be considered as stock when issue
becomes necessary.
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APPENDIX
LIST OF REFERENCES

1. Standard Nomenclature Lists.
Gun, machine, cal. .30, Browning, M1919A4, fixed and
flexible, and mount, triped, M2_________________
Grun, submachine, cal. .45, Thompson, M1928A1______
Cleaning and preserving materials_ -
Tank, medium, M3 (in preparation) .~
2. Field and Technical Manuals.—a. (Feneral.
Cleaning and preserving materials. -
Automotive lubrication___
Automotive electricity -~
Motor transporte oo
PRI RIS v i e e -
Defense against chemical attack - -~~~
b. Armament—The following publications describe
in more detail the armament of the tanks:
37-mm gun, M5 (mounted in tanks)_ . =
37-mm gun, M6 (mounted in tanks) -
Browning machine gun cal. .30, HB MI919A4
(mounted in combat vehicles) - ..
Thompson submachine gun, cal. .45, M1928A1_
75-mm gun matériel, tank___

Gun, 37-mm, M5 and M6__ -

Matériel, 75-mm tank gun, M2A1__________________
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SNL A-6
SNL A-32
SNL K-1
SNL G-104

T™ 9-850
TM 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
™ 9-307
SNL A-45
SNL C-34
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INDEX
Paragraph
Aoyl el o o T T S S e e e e TR e s e 42-60
Air cleanérs.. . _ . _ . o mm—————mm 56
Ammunition, decontamination_ . . _ __________ : 34
Ammunition stowage e e L T e b 35
Auxiliary generating unit:
Peseription o —ada ooz e e A 120
Maintenance _— e 121
Battery______ oo e et e e R AT b 101
1o £ S R e e 96
Bogie, wearing plate. . ! N 96
Bogie wheel __________ e i e ST e e T 96
Boostereoil .______ . ~ : : e al
Bulkhead, engine_____ _ : e o e T 2 b pe e ST fil
Carburetor..... .. ... o o S A 5h
Chemieal attack, eleaning after____ ________________________ 34
Cleaning_ e e T A L i S o 26
Cluteh . ____ . . . s 70
Clutchradjusfiment. oo o ool ceT s sgsroansusmnnstes 74
Cold weather starting and operation _____________________. 14
Collector ring_ __ S S R - o 130
Control veltage: ooo oo o e L e 103
Controls, operator’s_.________ ____ - I 6
Cooling system, engine____. T R T A e 68
Cupola__ S e L T 131
Decontamination e = = = 34
Deseription, general .~ T S R R 4
Differential . N— - 85
Draining fuel tanks. . _________ e e e S R e i 61
1B Fukia3 1o 13121 b Lat 1 (o} o S Sy N e L1
Engine:
Characteristies. coneeim e v ol i e 44
Deseriptivedata______ 42
)5 [53E1 1 e e T NI e U S S L S D SN PR 59
Installation_ - . 59
Lubrieation. . ..o oo T E S S |y
MOBEENE s e T S 59
Removal . : =y 59
Equipment supplied. ________ g 40
Filter, generator____ . __ . IS D 104
Final drive________ e e 25 S 91
Fire extinguishers_._________________ R 41
gl P e e s S S s ST A R R D LS S 54
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Inspection:
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Before Dheradion - e e e s e s ey 7,20

During operation i 21
Installation of engine ey 59
Instrument panel __ & 106
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Pedsal, cluteh____________ == S = T a i 74
Pistol port. oo covcccaneanaos A P Er S 35
Plates, eluteb_ . _ . 80
T s T bl s O S S N JUD T 63
Propeller shaft_ . __________________. N S 82
POttt 0Re0Rpe s s s e e s e e S e 37
Pump:

373730402 ) R e e e s o o e 46

PrIRIOT. co i o e s e e R S o s e i i e o 38 63
Push rod, replacement_ _ ______________ ... 60
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Shielding, radio_ . __ 116 120
Shipment:coscsmmesensirrsaerraraar storasgnssran s suize -0 132 147
Sight, gun:

TH-MM . _ 35 35

B T i i A S R o e S B i S S 37 45
Siren______________. I SOy SO 1) 114 119
Solenoids, firing i RS 110 116
Spaleplugs . e e 50 64
Sprockets 95 94
Stabilizer : s 36, 122-126 44 133
Starter, electric. [ N . 52 67
Starting instructions D T P EU i S LS Y e 8 12
Steering brake ad}ustment_ T s 87 89
Storage_ e 134 153
BErAmer, Te] o i e e B e i TR 64 80
Submachine guns______________ e 35 35
Switch:

Battery . - .. . B 102 108

e T L R e 105 113
Tabulated data_ . _ _ e ———— 5 7
Track____ P e o e e 97 94
P aIRINISRIO - e s m o s v s e s e s D 85 88
Tripods. ... . - S m— 35 35
Trouble shooting, engine__ ______________ e 39 50
Turret:

Degertplion-— o s e s e e e e e 127 142

BElactrical swstem - - - cvicco s cun s s ussaniE s s e 129 145

Hydraulic control .. ______ 128 143
Valve push rod, replacement B 60 73
Valve rocker arm, replacement . __ 60 73
Valves:

Adiustment: o e s e e 60 74

Fuel, shut-off - _ _ _ _ _ ____ _ o ___ 62 Ta
Volute gprings. ..o - —oeiamsmuimesse st wusniunesaniiss 96 95
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