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Srcrion I

GENERAL
Paragraph
Purpose and scope__ e e 1
1 (bt T LU, 2

1. Purpose and scope.—The instructions and principles set forth
in this munual arve published for the information and guidance of

285994 °—41——1 1
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the using arms and all personnel charged with the operation, in-
spection, and maintenance of the vehicles. Included are descriptions
of the major units and instructions for their operation, inspection,
and minor repair.

2. References.—All Standard Nomenclature Lists, Technical
Manuals, Field Manuals, Army Regulations, and other publications
for the mutériel deseribed herein are listed in the appendix.

Secron 11

DESCRIPTION AND CHARACTERISTICS

Paragraph
General description e e e e 3
Tabulation of characteristics oo o e 4

3. General description.—The vehicles described in this manual
are intended for military use in the theater of operations as com-
bat vehicles by the Calvary and Field Artillery, involving the trans-
portation of personnel and battery details, and operation for messen-
ger service, reconnaissance, and combat purposes. While basically
of similar construction, the various models are grouped together
to include scout car, M3, and 4.2 mortar motor carriage, M2 ('T5E1),
in one category and scout car, M3AL, in another for purposes of
description and comparison. '

a. Construction.—As manufactured by the White Motor Company,
Cleveland, Ohio, these vehicles consist of a specially designed, com-
mercial type, four wheel, four-wheel drive, truck chassis powered with
a conventional six-cylinder gasoline engine and surmounted by a spe-
cial armored hull.  Armored sections of the hull, including the engine
hood, radiator cover, and body (tonneaun or personnel compartment)
are fabricated by the Diebold Safe and Lock Co. from Y -inch armor
plate, assembled with nickel-steel, American standard, 34-24 oval
countersunk head screws and elastic stop nuts, and mounted on a double
drop type, channel section frame.

b. Scout car, 118.—This vehicle (fig. 1, 2, 3, and 4) can be identi-
fied by the square rear corners of the body and the circular steel track
for machine-gun mounts which encircles the body interior flush with
the top of the armor plates.

(1) Hood—Top and side protection is afforded the engine by the
hood which is made of two double panels hinged together to facilitate
opening. Two latches on each side secure the hood when closed. A
four-blade, armor plate shutter is provided for radiator protection and
is operated manually from the driver’s compartment; stops are pro-

2
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vided to hold the shutters open in three intermediate positions between
the fully opened and closed positions. '

(2) Windshield—The full width shatterproof 1/4-inch glass wind-
shield is provided with glass wings on each side and is hinged at the
bottom to the cowl. Provision is afforded to fold the glass windshield
forward onto the hood where it ean be sccured.  With the glass wind-
shield out of the way, a protective shicld of Yo-inch armor plate, hinged
nt the top to the shield supporting frame, may be Jowered in place
after releasing its outer prop. For observation purposes, two vision
slots ave provided in the armor shield; each opening may be covered
by a sliding panel of armor which is held in position by a thumbscrew.

(3) Body-—The body, with one rear and two side doors, is protected
by armor plate at the sides and rear. Iach side door is provided with
a quadrant to hold the door open at various positions up to the extreme
width of the vehicle, and a folding armor shield to heighten the armor
protection for the driver’s compartment. The side shields are hinged
to the respective doors and held in an upright position by vertical rods
which extend up from and arve latched to the doors. “Observation open-
ings are provided in the side shields similar to the vision slots in the
front shield. All flooring is fabricated from checkered aluminum
alloy plates. A seat is provided in the driver’s compartment at the
front for the driver (left) and observation commander (right); addi-
tional seats in the personnel compartment to the rear provide for a
crew of six. :

(4) Top.~—Two removable metal bows connected with-web strips
form a support together with the windshield frame for the detachable
canvas top. Removable curtains having pyrolin windows are also
provided at the sides and rear and sccured in place by a row of
fasteners all around the upper, outside edge of the body. Top and
side curtains may be stowed in the bag provided on the right front
fender. :

(5) Equipment—Ammunition racks are located over the rear
wheel housings at both sides of the vehicle. Provision is made for
locating a radio set, when used, on the left side in place of the re-
spective ammunition rack; the radio mast is then mounted outside
the body on the left side. Other equipment is distributed and
mounted as indicated in the figures. Canvas-covered rubber pads are
provided for attachment to the gun rail at front and rear to protect
personnel while traveling.

¢. 1.2 mortar motor carriage, M2 (T6E1)—This vehicle (figs. 5
and 6) is a modification of scout car, M3, involving the elimination
of the gun rail and rearrangement of the interior body installations

3
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to facilitute emplacement of the mortar. Equipment is distributed
and mounted as indicated in the figures. A large mmmunition rack
1s installed behind the driver’s compartment (capacity three men for
thic vehicle) and in rear of that, for the gun crew, are Lwo seats
which must be removed to permit access to the ammunition. A
pedestal mount for a machine gun is provided on the running board
in rear of the right, front fender. ‘

d. Scout cur, M341—~"This vehicle, Ordnance Serial Nos. 106 to
417 inclusive, and shown in figures 7, 8, 9, and 10, is essentially the
same as scout car, M3, as to general construction and purpose. The
main divergence of this model, for identification purposes, concerns
the wider body with its square corners and overhung top, lowered
gun rail and reduced silhouette, seating arrangement, bumper top
plate extension at the rear, and roller bumper at the front. Armament
is such that it can be used for barrage and antiaircraft fire. The
tourelle gun mount has been provided with a cross-leveling device for
firing from that part of the gun rail which is sloped as a ramp, or when
the vehicle is not level.

(1) Hood—The hood arrangement is similar to that of scout
car, M3.

(2) Windshield —The shatterproof glass windshield, in two sec-
tions, is clamped into and {lush with the weather stripped frame strue-
ture. It is necessary to loosen the clamps and remove the glass
sections manually, however, before lowering in place the protective
shield of 14-inch armor plate, hinged at the top to the windshield
supporting frame, and held normally in a raised position by three
cow] props. TFor observation purposes, vision slots are provided simi-
lar to those employed in scout car, M3.

(8) Body—The body is similar in construction to that of scout car,
M3, except that there is no rear door; external side shelves are elimi-
nated to permit widening the body; fuel tanks are placed under the
seats in the driver’s compartment and protected underneath by a steel
plate; the circulav steel track for the gun mounts is lower in the body.
Euach side door is provided with a quadrant and armor shield as in
the case of scout car, M3. Vents are provided for conducting fresh
air from beneath the hood into the driver’s compartment for ventila-
tion purposes. The arrangement of the rear seats for the crew of six
and the foot wells is different but the personnel capacity remains
unchanged. Seat cushions consist of a folded blanket, furnished by
the occupant, inserted in a canvas case lined with sponge rubber.

(4) Top—~Three removable metal bows connected with web strips
form a support together with the windshield frame for the detach-

4
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able waterproofed duck top. The bows have each end set into two
Lrackets which are secured inside the body.  Integral side and rear
curtains, without windows, are secured by zipper fustenings w factli-
tate opening, and roll and fasten on the inside. The top and its cur-
tains overlap the body and windshield frame and are secured by
straps which extend through loops riveted to the plates. Separate cur-
taing and rods are provided for the side doors. The top and side
curtains, when not in use, are stowed in the bag provided and carried
inside the vehicle. A wet top should not be permitted to dry in a
lowered or folded position as a top thus dried will usually shrink to
such an extent that the fit is seriously impaired. A wet top should be
dried while in the raised position, under tension if possible, before
being lowered or stored. It should be possible to restore a top, which
has shrunk due to atmospheric conditions or improper handling, to
the original dimensions by wetting thoroughly and allowing to dry
while held under tension.

(5) Equipment—Ammunition racks are located over the rear wheel
housings at both sides of the vehicle and another large compartment is
provided between the front seats for ammunition or a radio set. Smaller
sections for ammunition and water chests are provided to the rear
of the front seats and the tool box is directly behind the right fromt
seat. The radio mast is mounted inside the body.  Provision is made
for storing the waterbucket and crosscut saw at the rvear of the body.
Other equipment is distributed and mounted as indicated in the figures.
Sponge rubber pads are provided for the gun vail at the froni seals
and along the rear section ; these pads may be shifted a short distance
laterally along the rail or track but must be unstrapped and removed
it full travel of the rolling gun mount is required.

(6) Radios—Various combinations of radio sets installed in scout
car, M3A1, include type SCR~193 and 193-D (transmitter and receiver)
for the large cabinet; type SCR-209 and 209-D, or type SCR-245-G
(transmitter and receiver) for the small cabinet; and type SCR-210
and 210-D (receiver only) for the small cabinet.

4. Tabulation of characteristics.—Data indicating comparative
size and performance of the vehicles are tabulated in ¢ below. Char-
acteristic armament and mounts for these vehicles ave tabulated in o
below.
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a. Vehicles.

ORDNANCE DEPARTMENT

Characteristics Scout cars Carrier
*M3AT M3 M2
Wheel base__._____ . __._ inches.- _ 131 131 131
Length, overall__.___.____. do... 221. 25 202. 50 202. 50
Width, overall. .. _____ do.... 71.25 80. 37 80. 37
Height, overall______.______ do_-_. 79. 25 81 81
Pread) ront-----oceeooo o do---- 63. 23 63.75 63. 75
lrear_ . ... do.--. 635. 25 63. 75 63. 75
Weight (approximate):
Net, equipped.__ - .- pounds__ 8, 810 8, 135 7, 670
Gross, with load_______ do_--_ 11, 660 |- oo oo oo
Shipping. . oo __ do_--- 8,035 {occmemmcce o mmemeeee
. Ipaylead ... do.--- 2, 850 1, 850 1, 800
Cﬁpﬂclt) {CFC\V ___________________ 8 8 5
Center of gravity above ground
inches. . 30. 25 25. 50 25. 50
Bridging limit:
Approach angle..___. degrees._ . R ¥ (N DR ) [P
Departure angle_ . .___ do.--- b1+ D [N
Minimum turning circle diameter .
feet. -‘ 57 29. 25 29, 25
Ground clearance. ... __.. inches_ . 15. 75 9.75 9.75
Limiting factor_._ .. __..._ - O] ® ®
Fording depth___.____.____ inches. - 24 22. 50 22, 50
Limiting factor_ . - oo --- ®) ®* O]
Ground pressure
pounds per square inch__{_____.._____. 57 57
5 8 5
Toving et (00 0 0
Drawbar or pintle height__inches._ 28 25 29. 50 29. 50
Speed (transmission case low or
high): L. H. L. H. L. H.
Reverse. ... __.._-- 500 9.5 55 10.0 55 10.0
First. cvoo et 6.0 11.1 6.03 11.7 6.03 117
M.p. hySecond____.____--- 9.5 17.6] 9.8 19.1 9.85 10.1
Third. oo - 1720 32.3 | 17.68 34.3 | 17.68 343
Fourth. - ___ ... 20,5 55 51 30.20 58.6 ] 30.20 58 6
Maximum allowable speed__.___._. 45 55 55
1 Transfer case. RA FSD 658

18pring clip.

1 Muffler.

+ Exhaust pipe.
11looks.

s Pintle.

*Vehicles manufactured prior to fiscal year 1841,
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b. Weapons and mounts.

) 3
o2 e :
Vehicle | 2.5 Weapons o |23 Mounts °
= £15% :
[ [T et | S0
= £ 12 |
| |
If 1 | Gun, machine, Browning, 1/47 || 1 | Mount, tripod, cal. «{
‘ cal. .30, M1919A4, flex- {57 / .30, M2. 147
ible. !
M2----- e e e _--.| 11 Mount, pedestal, caL, 53
[ .30, T34.

1 | Mortar, chemical, 4.2 | 55 | __ | ____ oo ___.____ P
inch, M1A1. - \

2 | Gun, maching, Browning, {47 } 2 | Mount, tripod, cal. ( 406
cal. .30, M1919A4, flex- |]57 .30, M2. 47
ible )

S -—--| 2 ; Mount, gun, cal. .30, i 56

M22,

M3_._.. 1 | Gun, machine, Browning, | 49 1 Mount, tripod, cal. )f 48
cal. .50, M2, HB, flex- .50, M3. 149
ible . %

T S N —=--| 1| Mount, gun, eal. .50, i 59

M21. |

1 | Gun, submachine, Thomp- |____|. .| .o e
son, cal. .45, M1928A1. l

2 | Gun, machine, Browning, | 52 2 { Mount, tripod, ecal. ,{ 51
cal. .30, M1917A1. | .30, M1917A1. A2

S DS ----| 2 | Mount, gun, cal. .30, , 60

} D36956 '

1 | Gun, machine, Browning, | 49 1 | Mount, tripod, cal. l}f 48

M3AL_ .. cal, .50, M2, HB, flex- .50, M3. [ 49

: ible. ’l
S U R ----{ 1! Mount, gun, cal. .50, | 61

. D36958. |
Gun, submachine, Thomp-'____|___ | _____.__________ beee

1 son, cal. .45, M1928A1. i
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ENGINE GROUP

Paragraph
General o e e 5
CharaeterisStios . o o o e e e 1§
Mechanieal components. oo cocacccnca ime. e e A ——————— o ———— e o 7
Fleetrleal componends o] e 8
Timing . e e e e e 9
Lubrication - oo o — 10
Troubles and remedies e 11

5. General.—The Hercules model JXD engine (fig. 11) is of the
four cycle, six eylinder in line, L-head type, with characteristics as
described in paragraph 6. The cylinders and crankcase ave cast in
block with a detachable cylinder head. The inlet and exhaust mani-
fold, carburetor, fuel pump, and starting motor are mounted on the
right side; the water pump, distributor, generator, oil filter pipe,
and oil level gage are mounted on the left side. The fan is driven
by dual V-type belts from a pulley keyed to an extension on the
crankshaft and held in place by the starting crank dog.

6. Characteristics.—a. [dentification—Each engine’s serial num-
ber is stamped on a name plate on the right side of the engine. Cyl-
inders and connecting rods arve numbered from front to rear, the
engine front (fan and timing gear end) being toward the front of
the vehicle. As viewed from the front end, engine crankshaft rota-
tion is clockwise.

b. Ratings—While the model designation and general construc-
tion are the sume for all engines of this group, the engine employed
in scout car M3A1, develops more horsepower by reason of its higher
compression ratio and different manifold. There is also a variation
in some accessories applied to the engines for scout car, M3A1, and
those used for other vehicles; the tabulation of data in ¢ below,
therefore, classifies information under M3 and M3A1 for reference
purposes. If necessary, engines may be interchanged as assemblies
complete with accessories. In lieu of parts lists, Hercules engine
parts are ordered with reference to engine model and serial number,

¢. Tabulation of engine data.

Model oo oo e Hercules JXD.
Cylinders_- - oo e 6.

Bore and stroke_ ____ .. 47 x 4377,

Piston displacement, cubic inches____ .. __.__.____ 320.

Firing order.____ .. 1-5-3-6-2-4.
Compression ratio_ .. ... .o __ M3, 5.78; M3A1, 5.88.
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Maximum torque, pounds feet at 1,100 r. p. m. __ M3, 224; M3A1, 241,

Maximum b. h. p. at 3,000 r.p.m_o o ___.___ M3, 95; M3AL, 110.
*Weight in pounds (less accessories) .. ... _.._. M3, 590; M3A1, 650,
Crated displacement. . - . L ____.._. 487/ x 287 x 2877,
Tubrication oo oL Forced feed,

Crankease oil capacity, quarts._._ ... _______ 6.

Oil filler Yoeation_ . .. ... I'ront upper left side.
Qil denin Joenbion L o .l Hottom of ofl pan,

Oil pressure regulation_ . ______________.____. Spring regulated valve,
Cooling system capacity, quarts_________________ M3, 18; M3A1, 19,

{Bottom of water pump,

Water drain loeations. . .ooooooooommn s Rear lower left side.

*Includes engine, flywheel, timing drive, oil and water pumps,

d. Tabulation of accessories.

Component Description Model or part

Tuel pump-..—.__. A. C., diaphragm type...._... M3, Series ¢“B” (AC-
1522226).

Fuel pump. .- A. C., with vacuum pump._.. M3AI1, Series “AV” (AC-
1537105).

Carburetor.______ Zenith, downdraft type_._._._ M3, 20-B-10; M3A1, IN-
167SJ.

Air cleaner__._____ United, oil bath type_.____.__._ M3, - T165-8239; M3Al,
T175-9497.

Tgnition coil . _ . __ Auto-Lite, radio shielded.____ All, CF-4001.

Shielding.. .. _-.__. Breeze. ... .. . ___. M3, E532-21A~1A.

Shielding .- - oo __ Titeflex - . ____ M3AL, C-26219.

Distributor_ ..._._ Auto-Lite, semiautomatic_.___ M3, IGW-4005A; MB3Al,
IGW-49408.

Spark plugs_._._.. Champion (6) - ______. M3, #1 Commerecial; M3AL,

: #J8 or #J10.

Generator. o oo .. Deleo-Remy, belt driven. ... M3, 050,

Generator. oo, Auto-Lite, belt driven__...__. M3AL, GDJI-{802A.

Starter. ... ... Auto-Lite, Bendix drive______ AL, MAU-4006,

S S Schwitzer-Cumomins. oo __.__. All, A105005.

Fan belts. ____.___ Gates, %7/, V-type (2)._._.._. All, 10R44.

Oil filter__._.__.__ Purolator, bypass type_._.._. All, ITAN-294,

7. Mechanical components.—a. Cylinder block and crankcase.~
The cylinder block and crankcase are cast in one piece to permit
more efficient cooling by water jacketing the cylinders the full
length of the bore and to supply a rigid unit for the support of the
crankshaft in its seven main bearings.

b. Crankshaft—The crankshaft is a drop forging of heat-treated
steel, statically and dynamically balanced, and Tocco hardened in
the case of scout car M3A1. The use of seven large main bearings
provides ample bearing surface and permits the use of a main bear-
ing support on each side of the connecting rods. The crankshaft
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wiur 15 keyed to the crunk-haft extension at the front end und held
i pluce by a press it The fan drive pulley is keyved to the crunk-
shaft and secured by the starting crank jaw. End float or thrust of
the crankshaft of .002 inch to .004 inch is taken by a flunge at the
rear main bearing.

c. Main beurings—The bearing caps are all drop forgings, but
two types of bearings are employed. In the case of engines for the
scout car, M3, group, the bearing metal (babbitt) is poured directly
into the tinned cap and the upper half of the main bearing not sub-
jected to the power stroke pressures is of the bronze backed shell
type lined with bearing metal. The engines of scout cars, M3A1,
have bearing caps fitted with removable precision bearing shells of
harder composition (cadmium nickel) and a higher melting point for
use with the hardened crankshaft. Upper and lower halves of the
latter shells are interchangeable with each other but not with the
shells of the babbitted caps. Main bearing studs are tightened uni-
formly at initial assembly to the following stresses:

Bolt diameter

(inch) Pound-inches
Main bearings, center and rear__ - e 714
Main bearings, frout and intermedinte- o _______ A 840

d. Cylinder head —The detachable cast head has the major part
of the combustion space over the valves and is completely water
jacketed. A gas and watertight seal is maintained by means of a
copper and asbestos gasket which should be renewed when the head
is removed. Cylinder head cap screws should be tightened in rota-
tion, a few turns at a time, starting with the center and working
out toward the sides and ends of the head. These cap screws are
to be given a final tightening after the engine has warmed up. A
tension indicating wrench should be used to tighten the cap screws
by stressing to the equivalent of 630 pound-inches.

e. Pistons and rings—The pistons are of aluminum alloy and
mount three 14-inch compression (upper) rings and one %-inch oil con-
trol (lower) ring with piston ring gap .015-inch to .020-inch. Pistons
are marked to indicate the side toward the front of the engine when
properly assembled. .

f. Connecting rods and rod bearings—The connecting rods are of
drop forged, heat-treated steel with poured babbitt bearing metal
in the case of engines for scout car, M3, group and cadmium shells
in the case of later engines. The bearings are not interchangeable,
The piston pin is clamped rigidly in the upper end of the rod by
means of a clamp screw which passes through a notch in the pin

10
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and is locked in place with a Jock washer,  Conneeting rod bolte are
tightened uniformly at nital assembly w the following stresses:

Bolt divmeter
(fnch) Pound-{nches
Connecting rod bolt - T The 630

g. Valves and tappets—Valves are of the poppet type with a 45°
angle seat.  The inlet valves are of chrome nickel steel, and the ex-
haust valves are of silchrome steel. The valves are actuated by the
cams through the valve tappets which are of the mushroom type
and provided with a suituble screw and lock nut to facilitate adjust-
ment of valve stem clearance. The valve and tappet guides are re-
movable bushings pressed into special webs in the cylinder block.

(1) Clearance~Valve tappet adjustment or clearance should e
made with the engine HOT, in the amount of .006 inch for both
intake and exhaust. When checking or setting the valve clearance,
crank the engine to the firing position for each cylinder before setting
the valves on that cylinder.

(2) T%ming—The proper timing of the valves depends upon the
proper meshing of the camshaft gear with the crankshaft gear, the
positions of the gears on their respective shafts being established
by Woodruff keys. At assembly, proper correlation is obtained by
meshing the gears so that the marked tooth of the crankshaft gear
matches the marked tooth space of the camshaft gear. Punch marks
are on the front face of the gears. The timing cycle is as follows:

Inlet opens 1 degree 5214 minutes after top dead center.
Inlet closes 46 degrees 5214 minutes after bottom dead center.
Exhaust opens 43 degrees Tl minutes before bottom dead
center, :
Exhaust closes 1 degree 5215 minutes after top dead center.

Note.—When checking valve timing in degrees and minutes of crankshaft or
flywheel travel, the clearance of the valves used for checking purposes is
set at .010 inch for the intake and .016 inch for the the exhuust, although
peither value is the proper running ‘clearance. The flywheel is marked “DC”
indicating top dead center for No. 1 piston, and is visible through the {lywheel
timing hole which is located on the left side of the engine in the flywheel
housing.

h. Camshaft.—The high lift camshaft is of the cast alloy type and
supported on four steel backed, removable, babbit lined bearings of
the continuous ring type, enclosed in the upper half of the crank-
case. The camshaft helical gear is keyed to the shaft and held in
place with a nut; the special lock washer originally employed is not
used for the later engine model. Integral with the camshaft arve
twelve cams for the valves, a cam for the fuel pump, and n spiral

11
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gear in the center which drives the oil pump. A thrust washer is
placed between the camshaft gear and the crankease.

i, Accessory gears—The.gear cover or timing gear case of the
automotive trunnion type is secured to the front of the crankcase.
As shown in figure 12 (@), the accessory or water pump drive is
located on the side (left) opposite that on which the camshaft and
valves are locuted and consists of n sleeve easting holted to the front
part of the crankcase. The idler gear is mounted on a shaft which
is pressed into the gear and supported by a babbitt lined bushing
pressed into the crankcase. The idler gear is also provided with a
thrust washer hetween it and the case. The end play of the camshaft,
idler shaft, and accessory shaft can be adjusted through the respec-
tive set screws located in the front face of the timing gear case. At
long intervals or after the engine has been disassembled for repairs,
it may be necessary to check the end play of these shafts. As shown
in fizure 12 @), each of the special screws had a hard fibre button
C inserted in its inner end which bears against a hardened steel plug
£ in the end of the shaft. To make the adjustment, loosen the lock
nut B for each screw in turn and with a screw driver or wrench,
tichen the screw A4 with a light pressure and then back it up 14
turn before tightening the lock nut. The respective gear retaining
nut and lock washer are represented by # and &, and the gear cover
by D.

7. Flywheel —The flywheel in the No. 3 SAE bellhousing is bolted
and doweled to the flange at the rear end of the crankshaft. The
starter ring gear is shrunk on the flywheel.

k. Lubricating oil pump.~The oil pump is of the gear type, bolted
to the center main bearing web (fig. 12 @), and driven from the cam-
shaft. The suction tube extends into the oil reservoir in the oil pan
and needs no priming but its oil strainer must not become clogged.

(1) Oil pressure—The oil pressure is automatically regulated by
a compression spring which controls a relief or bypass valve incorpo-
rated in the fuel pump. The oil pressure should not be changed
until it is kmown that the proper oil is being used and the engine
is warmed up to normal operating temperature. As the bearings
become worn, more oil will escape around them into the crankease
and cause a slight reduction in pressure. It is not advisable to
attempt to correct a slight loss of pressure by an adjustment of the
oil pressure regulator because the extra amount of oil being thrown
off by the worn bearings is already over oiling the cylinder walls.
The oil pressure should be 26 pounds at normal engine speed (1,600
r. p. m.) ; between 5 and 10 pounds at idling speed; about 35 pounds
at high speed (8,500 r. p. m.).

12
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(2) 0il pressure adjustment—If it is necessary to change the oil
pressure, the adjusting cap screw for the spring loaded plunger in
the c¢ylindrical regulator extension on the oil pump body may bhe
reached through a plug aperture in the left side of the oil pun (fig.
12(®). Using the eruwfoot wrench, loozen lock nut A4 (R 1230 and
with the T-hundled socket turn serew B IN 1o Increase pressure and
OU'T to decrease pressure.  After the adjustment, the lock nut must
be tightened securely, the tools removed, and the pipe plug replaced.
Engine oil pressure should then be checked under conditions similar
to those which appeared initially to justify a pressure change.

1. Fan—See paragraph 25.

m. Water pump.—See paragraph 26,

n. Fuel pump.—See paragraph 13.

0. Carburetor—See paragraph 14.

p. Air cleaner—See paragraph 15.

q. Mantifold—The intake and exhaust manifold is cast in one
piece, the intake having a “hot spot” incorporated to provide for a
shorter warm-up period with increased power and economy by deliv-
ering to the engine at all times a highly vaporized charge of fuel.

7. Mujffler—~The center tube type, 6-inch Oldberg or Mareinont
mufller is located on the right side of the chassis to the rear of the
transfer case. The improved design of the unit (White part No.’
304039) for scout car, M3Al, is interchangeable with the other type.

8. Electrical components.—a. Starter.—See paragraph 55.

b. Generator—See paragraph 56,

¢. Tgnition—See section V.

9. Timing.—a. Valves.—See paragraph 7¢(2).

b. Ignition.—See paragraph 22.

10. Lubrication.—a. System.—Lubricating oil under pressure is
delivered from the oil pump through suitable connections to a drilled
passage in the crankcase which extends from front to rear of the
engine on the side opposite the camshaft and is closed at either end
by suitable threaded plugs.  Radinl holes ave drilled from the crank-
shaft bearings to meet this horizontal oil passage so that continuous
pressure lubrication is supplied to the main bearings and through
drilled holes in the crankshaft to the connecting rod bearings. The
cylinder walls, camshaft, and valve mechanism are lubricated by means
of the mist of oil thrown off around the connecting rod bearings.
The camshaft bearings are supplied with oil by gravity feed from oil
collected in pockets.  The idler shaft and gear are oiled by pressure to
the bearing housing and through drilled holes in the shaft and gear,
from which the timing gears receive lubrication.

13
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b. Capacity and grade—~The oil level is measured with a bayonet
type gage on the left side of the crankease. The oil level should be
checked daily and maintained at or near the 4/4 or “TFull” mark
on the gage, the capacity being 6 quarts. In checking the oil level,
the rage blade should be cleaned carefully before reinserting in the
reservoir to determine the level accurately. Tor breaking in a new
engine during the initial period of 2,000 miles or 50 hours of oper-
ation, use SAE 20 (light) oil for normal conditions and a lighter
oil if cold weather or cold climate conditions prevail. After the
breaking-in period, SAE 30 (medium) is suggested for normal con-
ditions of climate. Tor warm weather with temperatures averaging
above 75° I., an SAE 40 (heavy) may be used; for cold weather,
an oil should be used whose pour point is at least 10° F. below the
temperature to be encountered.

.c. 01 filter—~The oil filter is the Motor Improvement Company’s

“Purolator” bypuss type EA-283 or TAN~294. The case containing
the filtering element or cartridge is of steel and so constructed as to
be leak and tamper proof. The filter cannot starve the bearings
since it is connected in a bypass oil line which is taken off the main
oil supply gallery. Bypassed oil, however, is not filtered.
. d. Servicing—(1) The crankease should be drained and refilled
with fresh oil frequently, depending on operating conditions, service en-
countered, and the oil and filter. Oil should be changed more often
when the engine is new than after it is well run in since initial
wearing of various new parts will result in minute metallic particles
in the oil which frequent draining will help to remove. Also in
cold weather, choking and cold running tends to dilute the oil with
unburned fuel and condensation and justify frequent oil changes
to remove such harmful impurities. Fine dust which is not removed
by the air cleaner or filler cap will accumulate in the crankecase
irrespective of the type or condition of the engine oil filter used.’
The responsibility for draining engine oil must necessarily rest with
the operating personnel.

Caution: Color is not necessarily an indication of the cleanliness of
the oil. TField experience indicates that by reason of the peculiar
operating conditions encountered by these vehicles, the engine oil
pan should be dropped frequently to permit an examination for oil
contamination by dirt, dust, metal particles, and sludge. The de-
gree of contamination from sediment can only be ascertained by
inspecting the bottom of the oil pan where such an accumulation
will settle and remain undisturbed by flushing. All parts, including
the screen, must be cleaned thoroughly. Tor the worst conditions,

14
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the intervals may be 300 to 500 mi]es,’and the frequency of oil
changes will be affected accordingly. For favorable operations on
improved roads or during prolonged marches, the intervals may be
lengthened to several thousand miles.

Oil should be drained when the engine is hot, as after a dny’s
run, the oil will be agitated, flow more frecly, and carry off more
sediment.  Ierosene will not be wsed for flushing.

Care should be exercised in replacing the screen in the pan section
or on the suction line to the pump to secure proper fits of washers
and tubing, as the case may be, to prevent entrance of dirty oil and
sludge into the system. A tight joint must be secured between the
oil pan, crankcase, and flywheel housing, especially at the corners
or angles. After all cap screws are started, draw up gradually and
progressively on vertical and horizontal screws alike.

(2) Oil filter—The average effective life of the absorption type
cartridge filter is approximately 5,000 miles in commercial applications,
varying with operating conditions, and manufacturers’ recommenda-
tions develop accordingly. In connection with combat vehicles and
more frequent oil changes as indicated above, the filter cartridges
should be replaced every 2,000 miles or in such a manner that not more
than two fillings of fresh oil will pass through a used filter element.

e. Frozen 0il—(1) Test—Whenever it is suspected that the oil in
an engine has become frozen, the bayonet oil level gage should be
removed and examined to see whether or not the adhering oil is
in a solid, plastic, or liquid state.

(2) Procedure~It n hented building is not available or if the
vehicle is needed for immediate operation, the oil may be thawed
by pouring boiling water in the oil filler cap and draining the oil
and water emulsion from the crankcase. This oil should never be
used again and the crankcase should be filled with new oil.

Caution: Under no circumstances should an attempt be made to
start an engine when the oil is frozen. Because of fire hazard, an
attempt to thaw frozen oil by applying a blow torch or open flame
to the oil pan should never be made. Electrical immersion heaters
are useful if sufficient current is available.

11. Troubles and remedies.—In order to locate and correct a
malfunction or fault in an engine, operating personnel should under-
stand the fundamental principles of engine operation, recognize and
identify fundamental trouble symptoms, and be prepared to follow a
systematic procedure of diagnosis to eliminate the tedious guesswork of
a hit-or-miss search for the dificulty.

15
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a. Essentials—The essential factors necessary for an engine to oper-
ate comprise cranking; fuel and air, compression, ignition, und exhaust ;
proper lubrication and cooling; correct ndjustments.

b. Symptoms.—The following are the basic faults which may develop
ordinarily in an engine:

(1) Starter will not crank the engine.

(2) Engine will not start when erunked.

(3) Engine starts, runs, and stops.

(4) Engine runs but lacks power, misses or backfires,

(5) Overheating.

(6) Low oil pressure.’ /

(7) Operating knocks. ‘

¢. Systems—The engine may be considered as comprising a group
of interrelated units or systems, each one of which should be checked
thoroughly in turn after determining from the engine performance
the factors which appear to be functioning correctly and those which
are not. The several systems involved in the study of the engine
symptoms listed and their cross references are indicated as follows:

(1) Starter—Tor b (1) above, refer to sections XIT and XIIT.

(2) Air-fuel system.—For 0(2), (3), and (4) above, refer to section
IV.

(8) Ignition system—TFor b(2), (4), and (5) above, refer to section
V.

(4) Mechanical system.—TFor b(5), (6), and (7) above, refer to sec-
tions ITT and XTII.

(5) Lubrication system.—Tor b(1), (5), (6) above, refer to sections
IIT and XVI.

(8) Cooling system.—For b(4), and (5) above, refer to section VI

Srcrion IV

FUEL SYSTEM

Paragraph
General oo . 12
Fuel pump. e e 13
CarburetOrS e e e 14
AT CleHN O o e 15
Troubles and remedies e 16

12. General.—The air-fuel system (fig. 13) comprises two rectan-
gular terne-plated gasoline tanks, double seamed with soldered joints;
a transfer and shut-off valve; a mechanical fuel pump; a carburetor;
an air cleaner ; and a manifold.

a. Operation—The fuel take-off is through the transfer and shut-
off valve in the driver’s compartment where one tank or the other
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may be selected for the supply of fuel. The system continues through
the fuel pump to the carburetor, where air through the air cleaner is
mixed with the fuel and the resulting explosive mixture is distributed
through the manifold to the cylinders.

b. Capacity ~Each fuel tank of scout car, M3, and mortar motor
carriage, M2, has a capacity of 131, gallons; each tank of scout car,
M3AL has a capacity of 15 gallons.  An electrical fuel gage unit is
installed in each tank to indicate fuel level. A drain plug is provided
in the bottom of each tank.

13. Fuel pump.—Fuel is drawn from the supply tank and pumped
to the carburetor by a mechanical diaphragm type fuel pump which is
attached to the crankcase and operated hy an eccentric on the engine
camshaft. The pumps (fig. 14) are manufactured by the A. C. Spark
Plug Division of the General Motors Corporation. Series “B” repre-
sents the fuel pump employed for the scout car, M3, group and
series “AV?” represents the fuel pump, combined with & vacuum pump
for the windshield wipers, as employed for scout car, M3A1.

a. Series “B”; operation—~The pump rocker mm on the suction
stroke is actuated by a revolving eccentric on the camshaft to pull the
diaphragm downward and create a vacuum in the pump chamber
(ig. 14 ©). TFuel is drawn from the strainer bow! through the
strainer screen and suction valve into the pump chamber. On the
return stroke of the rocker arm, the diaphragm spring expands to
push the diaphragm upward and force fuel throngh the pressure
valve to the carburetor. When the carburetor bowl is filled, the inlet
needle valve closes and creates a back pressure in the pump chamber
sufficient to hold the diaphragm down against its spring where it
remains inoperative until the carburetor requires morve fuel and the
needle valve reopens; a slot in the pull rod permits the vocker arm
to move up and down without engaging the diaphragm during such
a period. The rocker arm spring serves to hold the rocker arm in
contact with the eccentric. The working parts of the fuel pump
are lubricated from the engine oil which comes through the opening
in the crankcase. ‘

b. Series “AV”.—(1) Operation.—Operation of the fuel supply
section is similar to series “B” except that the rocker arm pulls the
diaphragm upward to begin the operating cycle and movement there-
after is in the opposite direction. The air dome relicves the dia-
phragm and carburetor valve of excess pressure when the carburetor
needle valve is closed and utilizes this pressure to increase the de-
livery rate.

285994°—41——2 17
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(2) Vacuum section—The vacuum section of this fuel pump sup-
plies a constant vacuum for the windshield wiper operation. Actu-
ation of the rocker arm pushes the vacuum link and diaphragm
upward to expel the air from the upper chamber through the air
exhaust valve into the intake manifold. On the return stroke of
the rocker arm, the diaphragm spring moves the diaphragm down-
ward to create a suction in the chamber, open the air intake valve,
and draw air through the inlet passage from the windshield wipers.
When the windshield wiper is not being used, the manifold vacuum
holds the diaphragm upward against spring pressure so that it does
not make a complete stroke for every stroke of the rocker arm.
When the manifold vacuum is greater than the vacuum created by
the pump, air will flow from the windshield wiper through both
valves of the pump, and the operation of the wiper will be the same
as if the pump were not installed.

14. Carburetors.—There are two types of the Zenith, down draft,
double venturi carburetors as shown in figures 15 and 16.

a. Model 20-5-10—This model 1s employed for the engine in scout
car, M3. The removable primary venturi (1) (fig. 16 @) adjusts
the air capacity to the size of the engine, The delivery end of the
secondary venturi (12) is located near the throat of the primary
venturi, at the point of greatest suction, so the suction at the throat
of the secondary venturi, where the fuel is discharged, will be as
great as possible to effect atomization and improve distribution.

(1) Fuel system.—The main jet (2) exerts its principal influence at
the higher engine speeds; its fuel is discharged into the air stream
through the slot in the secondary venturi (12). The compensator
(3) discharges its fuel through channels (A) and (B) into the well
(13) and through holes in the cap jet base (9) into the annulus (14)
between the cap jet base and the main jet. As the throttle is opened,
this fuel is discharged into the air stream after passing through the
cap jet calibration (7) and the cap jet top (8). The cap jet calibra-
tion, by means of the size and shape of its opening, determines the
rate of fuel discharge when progressing from an idling speed to
higher engine speeds. Air is admitted through the ventilating hole
(174:) into the well, to mix with fuel from the compensator so that the
effect of the engine suction will be reduced. The compensator, there-
fore, exerts its principal effect at low speeds.

(2) Idling system.—The idling jet (4) measures the fuel and the
idling adjusting needle (16) regulates the air; the idling jet receives
its fuel throngh channels (A), (B), and (C) from the compensator at
idling and speeds below 25 m. p. h. when the throttle plate is almost
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closed and there is a very strong suction past the edge. The priming
plug (10) leaves an opening of suitable shape near the edge of the
throttle where the idling emulsion is discharged.

(a) Function—The idling system acts as a priming device because
when the engine is at rest the idling jet passageway is submerged in
the fuel that fills the well. When starting, the throttle should be
opened slightly to create a strong suction on the idling jet. Ifuel
passing at high velocity over the edge of the throttle is finely atomized
and the high vacuum instantly vaporizes and mixes it with air to
assure the first few explosions.

(b) Adjustment.—A new or rebuilt engine that is too stiff to “rock”
on compression, when stopped, will not idle well at low speed.  Ifor
normal adjustment, however, set the stop screw on the throttle lever
so that the engine will run sufliciently fast to keep it from stalling.
Turn in or out on the idling needle valve adjusting screw until the
engine hits evenly and without rolling or skipping. Back oiff on the
stop screw until desired engine speed is obtained after which it muy
be possible to open the needle valve a trifle. For this carburetor, the
correct idling adjustment is usually between 34 and 2 turns open of
the idling needle valve,

(8) Power jet system—Channel (D) connects the power jet
vacuum piston (17) with the carburetor barrel below the throttle
plate. At normal driving speeds, the manifold vacuum is sufficient
to overcome the spring tension and hold up the vacuum piston but
at low speed lugging with wide open throttle or at sustained high
speeds, the piston drops in its cylinder to open the power jet valve
(18) and fuel from the bow! is measured through the power jet (5)
to augment the normal supply and furnish the extra fuel for full
power development.

(4) Acce?emtmg system.—The acceleratmg pump piston is forced
downward in its cylinder when the throttle is opened, by the down-
ward stroke of the pump lever (19) which actuates the accelerating
pump rod (21) through the link (20). Iuel from the carburetor
bowl has previously entered the cylinder through the check valve
(22) and as the pump piston starts its downward stroke, it applies
pressure upon the fuel to close the check valve and displace the fuel
through the needle valve (23). Check valve (24) is closed causing
the fuel to be discharged into the air stream through the accelerating
jet (6). When the fuel has been discharged from the pump cyl-
inder, there is no longer any pressure against the needle valve (23)
or the check valve (24) so the former drops on its seat and the latter
opens. Air is admitted to eliminate any direct suction on the fuel
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and no further fuel discharge takes place from the accelerating jet
until the accelerating procedure is repeated.

(5) Strangler—~—Manual control (choke) is provided for the
strangler which is mounted off center on a spring loaded shaft so that
the engine suction tends to pull it open while a spring tends to pull
the strangler shut except at cranking speeds where the spring is the
weaker of the two forces.  Overchoking, with corresponding crunk-
case dilution, is prevented by the strangler antomatically opening and
closing as the engine speeds up or slows down. The strangler con-
trol is pulled out as usual for starting, and left alone or pushed in
slightly until the engine warms up, and then pushed in to the open
position for running.

(6) JMaintenance—The carburetor should be cleaned and blown
out periodically to eliminate dirt and water, the main factors that
can disturb the normal functioning. Before making any changes in
carburetor jets, check the air-fuel system elsewhere, and the ignition.
The fuel level is 45/64-inch to 55/64-inch below the top edge of the
fuel bowl and the float hinge should not be bent to change this level.
The fuel valve and seat assemblies are replaceable and new ones can
be installed without the use of the level test gage.

b. Model IN1675J.—This model is employed for the engine in
scout car, M3A1l.

(1) Main jet system.—All fuel for part throttle operation of
mode! IN1675J (fig. 16 ®) is supplied through the main jet orifice,
its influence being greatest at speeds from 25 miles per hour and up.
When manifold depression drops, the power jet system comes into
operation to supply the additional fuel for maximum power. The
main jet fuel passes through the main discharge jet (1) and into the
air stream through the secondary venturi (2). The main jet (3) is
Jocated in the fuel bowl.

(2) Compensating system.—The compensating system consists of
the main discharge jet and the well vent (4). The flow of fuel from
the main jet is controlled by the size of the well vent and the size of
the main discharge jet, proper seating of the latter and the well vent
being insured by a tapered seat without the use of gaskets.

(8) Idling system.—The idling jet (9) receives fuel from the main
jet through the main discharge jet and channel (A). The fuel then
goes through the small calibration in the side of the idle jet, and
through channel (B) to (C) where it mixes with air admitted through
the idle adjusting needle (10). The idling system functions only at
idling and at speed below 20 miles per hour. At such speeds, the
throttle plate (12) is almost closed and there is a very strong suction
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pust the edge of the throttle plate. The mixture of fuel and air
from the idling jet is discharged through the priming plug (11).

(+) Power and accelerating system.—This system supplies the extra
fuel required for maximum power or acceleration. When the mani-
fold vacuum is low, as in the case of a quickly opened throttle, high
engine speeds, or Ingging with wide open throttle but low engine
speeds, the vaennm piston assembly (6) dropsin its eylinder,  Cheelk
vilve (14) closes and fuel is forced through the power jet valve (7)
and passes through channels (E) and (IF) to the power and acceler-
ating jet (5) through which it is measured into the air stream at a
rate determined by the size of the metering orifice. This extra flow
of fuel continues only as long as the manifold vacuum is low. As
the vacuum increases, the vacuum piston assembly is drawn upward
in its cylinder; the power jet closes, shutting off the extra fuel, and
normal economical mixture proportions prevail.

15. Air cleaner.—The United air cleaner (fig. 13) is of the oil
bath type and mounted under the right side of the hood in an accessi-
hle location on the dash. Dust entering through the carburctor or
breather and mixing with the lubricating oil forms an abrasive com-
pound which causes excessive wear of engine parts; the air cleaner
frees the air drawn through it of such dust and dirt. Air cleancrs
and connections are not interchangeable between the two scout car
groups.

a. Operation.—Dust laden air enters the cleaner at the tép and
passes downward into the oil chamber where the impact and sudden
reversal of flow, created by the baflle, canses most of the dust to be
thrown into the oil reservoir. Partially cleaned air passes upward
through the oil-wetted filter element where the remaining dust is
captured, and thence to the carburetor. The effectivencss of the
cleaner can be maintained by proper servicing.

b. Servicing.—The oil level in the cup at the bottom of the cleaner
should be checked daily before running the engine, by loosening the
clips and dropping the cup to note oil level in reference to the indi-
cating bead. A sufficient quantity of oil should be added to main-
tain the proper level. The reservoir should be cleaned thoroughly
and refilled with fresh oil each time the crankease is drained and
refilled, or at intervals of 2,000 miles; oil similar to engine lubricating
oil in season should always be used for refilling or replenishing the
air cleaner reservoir. While the filtering element should not be ve-
moved from the cleaner, the engine cleaner assembly should be
removed from the dash occasionally and cleaned by washing thor-
oughly in kerosene and blowing out. The instructions covering the
care of the air cleaner apply when operating conditions are normal;
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when the air is laden with abnormally large quantities of dust and
dirt of various kinds, the recommended attention should be given at
more frequent intervals.

16. Troubles and remedies.—a. Fuel—(1) Supply.—The fuel
supply should be checked regularly; in the case of an inaccarate fuel
gage, a dip stick will prove useful. If the engine has stopped by
reason of lack of fuel resulting from empty tanks, the:fuel supply
should be replenished and the engine eranked for about 15 seconds
(with ignition off, choke out, and throttle shut) to draw fuel into
the pump and thence into the carburetor.

(2) Tmnpurities—If the engine does not start, the reason may con-
cern water, ice, or dirt in the fuel system as observed from an exam-
ination of the fuel pump sediment bowl. Clean the strainers in the
fuel pump and carburetor and empty the bowls; drain the fuel tanks
until the fuel flows free of impurities; disconnect the fuel lines and
blow them out with air. If ice is found, heat the parts with boiling
water before cleaning. Water in the fuel tanks forms from the
condensation of the moisture in the air which is drawn into the tank
as the fuel is used, and it accumulates more rapidly in cold, dump
weather and when the tanks are relatively empty of fuel.

b, Carburetor—(1) Flooding—Choking too long during cranking
floods the eylinders and prevents starting; a noticeable gasoline
odor or dripping at the carburetor usually indicates flooded condi-
tions although dirt under the float valve will also cause dripping of
the carburetor. Push in the choke, close the ignition switch, open the
throttle wide (do not pump}, and crank the engine for about 10 seconds,
When the engine starts, partly close the throttle and do not use the
clioke again unless it is necessary to keep the engine from stalling.
If the carburetor still drips, tap it sharply or remove the cover of
the float chamber and clean out dirt around the float valve.

(2) Choke valve setting.—1f the engine will not start after crank-
ing for 5 seconds with the choke pulled out and ignition satisfactory,
the choke valve may not be closing completely. Xxamine the choke
valve at the carburetor when the choke button is pulled out all the way
and if the valve has not closed, change the setting of the choke
wire so that the valve closes.

(8) Gasoline test—1If a hissing sound is not heard in the carburetor
when cranking with the choke out, a lack of gasoline is indicated in
the carburetor. Test by disconnecting the fuel supply pipe from the
carburetor; 1f there is not a steady flow from the fuel pipe, the
trouble must be traced back through the fuel system, with the engine
turning over for the test. If the trouble is in the carburetor, remove
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and clean the strainer below the float bowl. If the carburetor strainer,
bowl, and jet pockets are free from dirt and water, or ice, the trouble
is elsewhere in the carburetor and must be adjusted,

(4) Mizture—If the engine runs irregularly at idling speed or black
smoke appears in the exhaust and the mufller backfives, the carburetor
mixture is too rich. Dry soot on the shell or poreelain near the points
of the spark plugs also indicates this condition. If a warm engine
backfires into the ecarburetor when accelerating or when the vehicle is
running downhill in gear, the air-fuel mixture is probably too lean. It
the spark plug porcelain is a light straw color, the mixture is extremely
lean. Tixcessive burning of the spark plug points also indicates a lean
mixture or an incorrect plug. Adjust the carburetor correctly; sumn-
mer driving requires an adjustment different from that for winter
driving. A dirty air cleaner causes a rich mixture and a loss of power.

¢. Fuel pump.— (1) No fuel—Disconnect the fuel pipe at the carbu-
retor, shut off the ignition, and turn engine with the starter. If no
fuel appears, the trouble may be in the supply line, pump, or strainers.
Examine the tubing for kinks and leaks and check strainer bowl for
sediment. If the bowl is dirty, remove and clean it and the strainer
screen. Replace the gasket if it is broken and replace bowl if it has a
clipped edge, checking for a tight fit and proper gasket installation.
Disconnect the fuel pipe from the tank at the fuel pump and apply air
to the supply tank to test condition of fuel line and flow. If the line
is open and connections are tight, the pump is defective and must be
replaced or repaired. ) ,

(2) Valves—Examine valve seats to malke certain there are no irreg-
ularities which prevent proper valve seating. Valve plugs and valves
should be cleaned, and if the latter are warped or damaged they should
be replaced. Place valve in chamber with the polished side toward its
seat, making certain that the valve lies flat on its seat and is not left
standing on edge. Reassemble valve plug and spring making certain
that spring is around the Jower stem of the valve stem properly,

(8) Leaks.—In case of leakage at the diaphragm, tighten the cover
screws alternately and securely. Sometimes there appears to be a leak
at the diaphragm, whereas the leak actually exists at one of the pipe
fittings and the fuel runs down around the diaphragm flange. Leaka e
of fuel through the body venthole, a worn or punctured diaphragm,
loose diaphragm nut, or defective pull rod gasket vequives replace-
ments or adjustments, Complete disassembly of fuel pumps is not
practicable for forward echelons by reason of special fixtures and

parts required for reassembly.
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(+) Lubrication.—All the working parts of the fuel pump should be
lubricated automatically from the oil coming through the opening in
the crankcase.

d. Manifold —A steady whistling sound at the manifold indicates a
leaky gasket, and irregular engine running at idling speed usually re-
sults. While the engine is running, squirt oil around the inlet mani-
fold gansket to locate points where whistling will cense.  Examine hose
connections at the windshield wiper and check other accessories for air
leaks. Replace hose and gaskets if necessary and tighten manifold
bolts and hose connections.

Secrion 'V

IGNITION SYSTEM

Paragraph
General_ e 17
iUt e 18
CO e - 19
Distributor o 20
Spark plugs e [, 21
N R e e e e 22
Troubles and remedies. S, 23

17. General.——The closed circuit, battery and coil ignition system
consists of the ignition switch and wiring, ignition coil and coil filter,
distributor, spark plugs, and radio shielding conduit (figs. 17, 18, 19,
20, and 42).

18. Circuits.—a. Wiring.—It is imperative that all wiring and
ground straps be kept in good condition and all connections clean and
tight. Connections include a primary (low voltage) cable assembly
from the fuze (battery) to the ignition switch; a shielded cable assem-
bly from the switch to the filter; a primary and secondary shielded
cable assembly from the ignition coil to the condenser and distributor;
a secondary (high tension) shielded conduit assembly from the dis-
tributor to the spark plugs. Loose connections will eause hard start-
ing and misfiring of the engine, and if the engine is allowed to operate

“1n this manner for any length of time, burning and pitting of the
distributor points will occur. Regular inspections should be accom-
plished at 6,000-mile intervals.

b. Shielding—In order that sensitive radio equipment may be oper-
ated without interference, the ignition and wiring system of the
vehicle are completely shielded. Within the flexible shielded conduit
standard unshielded ignition or automotive cable is used.

(1) Operation—The most serious interference is the radiation
which results from the high voltage spark plug discharge so elements

24



TAL 9-705
SCOUT CARS AND MORTAR MOTOR CARRIAGE 18

and wires of the high tension systemn are encased in metallic shields
which are grounded to prevent radiation of such disturbances. The
relay action of the voltage regulator introduces undesirable transicnts
in the low voltage system so filters are provided and the exposed
system is also shielded.

(2) Types—The Breeze system (fig. 19) is employed for the
scout car, M3, group and the Titeflex system (fig. 20) is used for
scout car, MBA1, Parts from one type will not interchange with the
other. For the Breeze type ignition harness, the spark plug radio
shield cap is held on by a spring clip which is pried off to remove
the plug. When removing a plug with the Titeflex harnéss, loosen
the knurled nut which secures the shicld and remove insulator and
shield to make plug accessible. The Breeze type shield for the dis-
tributor is in two parts which are secured together by screws inde-
pendent of the distributor housing, but the complete assembly must
be removed to provide access to the latter. The top half of the Tite-
flex type shield may be turned slightly counterclockwise and lifted
off directly to expose the distributor cap and permit its removal; the
bottom slotted section in two parts of the shield is fastened to the
distributor housing by the breaker plate screws. Knurled nuts muay
be turned by hand. o

(8) Precautions—The type of shielding employed in these ve-
hicles does not require frequent adjustment or excessive care but does
require frequent inspection to insure that it is tight and clean.
In order to be effective, the shielding system must be electrically
continuous throughout with no breaks or high resistance joints and
it is for this reason that all joints must be kept tight and free from
oil, grease, or insulating substances. The shielding is oil and water
spray proof and if continuous, protects the inclosed wiring from these
liquids. If crushed, however, the inside weather proofing conduit
spreads, thus opening the shielding to water and oil leaks. Oil,
water, and fuel may also enter the conduit if coupling nuts ave
allowed to work loose. If abrasion takes place in the metal braid
applied over the conduit so that gaps appear, the shielding will no
longer be effective.

(4) Maintenance.—Servicing of the vehicle should include inspec-
tion of the shielding for crushed conduit, abrasion of shielding, and
looseness of coupling nuts. In cleaning couplings or plug shields, a
solution of carbon tetrachloride should be used. In the event that oil
or fuel has seeped into the conduit, the latter and its wiring should
be disconnected, removed, cleaned, and replaced. In removing a
length of wire from a shield, a piece of strong twine should be at-

25



TM 9-705
18-20 ORDNANCE DEPARTMENT

tached to the end of the wire and pulled through as the wire is re-
moved; the fishline can then be used to pull through cleaning rags
and facilitate later replacement of wire. Coupling threads should be
cleaned to brightness with a small wire brush to remove high resist-
ance oxidation. If availuble to shop crews, the use of an insulation
or resistance testing instrument (Megger) will be of invaluable serv-
ico in testing shielding and conduit insulation and resistance very
rapidly, and tracing circuit continuity.

19. Coil.—a. The Auto-Lite model CIF—4001, 12-volt ignition coil
is of large size for maximum operating conditions and is mounted
in the ignition circuit shielding box on the engine side of the dash.
The induction coil consists of two sets of insulated wire windings
wound on a common iron core. Terminals must be kept tight, clean,
and dry. The center top high tension terminal is for the 7-mm cable
connection to the distributor cap. The negative low tension terminal
(stud) is for connection to the distributor points. The positive low
tension terminal (stud) is for connection to the filter coil.

b. Perfect insulation of the windings and leads thereto must be
maintained. Precision testing of the coil while' mounted in the ve-
hicle is not practicable and wastes time, besides exposing the shield-
ing to the elements. A weak coil may contribute to more trouble
than its retention will do good.

20. Distributor.—The distributor is mounted on the water pump
housing and driven from a gear which is keyed to the water pump
shaft and held in place by a snap ring. A gear on the end of the
distributor shaft, the rotation of which is clockwise as viewed from the
top of the unit, engages with the gear on the water pump shaft. The
Auto-Lite unit (fig. 18) is a six-cylinder, semiautomatic, single
breaker arm type which contains the battery circuit contact points,
automatic advance mechanism, and high tension distributor.

a. Construction.—(1) 'Breaker mechanism.—The breaker mecha-
nism consists of a pair of breaker contacts, a breaker cam, and an
external condenser. The breaker cam is carried at the upper end
of the distributor shaft and operates the contacts or points. The
breaker cam and contacts are located on the breaker plate and are
accessible when the distributor cap is removed.

(2) Advance mechanism.—The manual and automatic advance con-
trol operate independently of each other. The centrifugal antomatic
mechanism, which begins to function at about 600 r. p. m. engine
speed, consists of governor weights and springs located in the breaker
cup beneath the breaker plate. As the engine speed increases, cen-
trifugal force causes under control of springs to move outward and
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actuate the breaker cam in the direction of distributor shaft rotua-
tion. The governor mechanism can be checked for free operation
by turning the breaker cam in the direction of the driven rotation
as far as it will go and releasing it when it should return to its orig-
inal position without any hesitancy or drag.

(8) Migh tension distributor—This ¢lement consists of the rotor
and cap. The former, mounted on the breaker cumn, distributes the
high tension Impulses to the contacts inside the cap. The latter con-
nects with the high tension leads to deliver current to the spark plugs
in the proper firing order. The distributor cap is held in plwe by
two flat springs, hinge mounted and located one on either side of the
breaker cup.

b. Installation—Whenever the water pump is removed from the
engine, it is also advisable to remove the distributor which can be.
lifted after removing the clamp hold down screw and spring and
disconnecting the electrical connections and manual control cable.
After the water pump has been reinstalled, turn the engine over until
No. 1 piston is on the compression stroke and bring to top dead
center as indicated by the DC mark on the flywheel when lined up
in the center of the inspection hole located in the forward wall of
the left engine leg. Install the distributor shaft in the opening pro-
vided in the water pump housing in such a way as to have the
battery terminal on the distributor housing point to the rear of and
parallel with the engine block; the rotor should be set so that the
contact points are just ready to break. In this position the rotor
should be pointing directly toward the No. 1 cylinder.

¢. Lubrication—Every 1,000 miles, add three drops of light engine
oil in the oiler on the outside of the housing. Every 6,000 miles,
lubricate the breaker cam with a wipe of petrolatum and add one
drop only of light engine oil to the breaker aym pivot pin and to
the wick in the top of the breaker camshaft to saturate the felt
thereat.

d. Maintenance~—The breaker contacts should be inspected every
2,000 miles to see that they are in good condition and properly ad-
justed. If the contacts are dirty or gummy, they must be cleaned
thoroughly; if rough or pitted, they should be resurfaced; if badly
worn, they should be replaced by installing a new breaker arm and
points. A service set of breaker points including the breaker arm
assembly and contact screw is described as Electric Auto-Lite Part
No. IGW-3028S. Clean out any oil, dust, or moisture which may
have accumulated in the breaker box or on the inside of the dis-
tributor cap. Work on contacts should proceed as follows:

(1) Remove distributor cap shielding, cap, and rotor.
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(2) Loosen the nut holding the condenser wire and breaker arm
spring to the breaker arm and remove the latter. Loosen the lock
nut on the contact screw and remove same from the breaker plate.

(8) Resurface the contacts on a moderately coarse oilstone, round-
ing their faces slightly so that the point of contact will be near the
center and not at the edge.

(4) Replace contacts and set breaker arm tension at 17 to 20
ounces as measured by a spring scale. This tension may be obtained
by shifting the sprlnfr in the slot.

(5) Turn engine over until breaker contacts are fully separated.

(6) Loosen the lock nut on the contact screw and adjust to obtain
maximum gap of .020 inch with points fully separated.

(7) Tighten nut on contact screw and recheck gap. Insert nar-
row strip of soft paper between the contacts and turn the engine until
the contacts close. Draw the paper back and forth to remove any oil
or grease remaining on the point surfaces and obtain good contact.

(8) Replace the rotor and check the cam setting by rocking back
and forth as far as the slack in the distributor gears will permit.
If the setting is correct, the points should open and close.

(9) Try out the engine at various speeds after replacing distrib-
utor cap. If the engine does not run smoothly and develop its full
power, check spark plugs and ignition wiring before retiming.

21. Spark plugs.—The spark at the points of each spark plug
must be of full strength at all engine speeds and under all condi-
tions of operation in order to give the maximum initial impetus for
the almost instantaneous burning and expansion of the compressed
mixture. This action is very definitely dependent upon the efficiency
of the spark plugs themselves and upon thelr operating condition.

a. Operation.—Tlugs must operate reasonubly hot at lower engine
speeds to keep free from oil and fouling matter, and cool at top
engine speeds to prevent excessive burning of electrodes and pre-
ignition; they must insulate perfectly the high tension current at
all speeds and changes in temperature to which they are subjected
throughout the range of engine operation. In this connection, the
selection of plugs must incorporate the heat range factor, or the
relative ability of a plug by reason of its physical size to transfer
heat from the firing end to the cooling water or air, The rate of
heat flow depends on the length and shape of the cylinder end of
the insulator from the tip to the inside gasket, the larger plug being
the so-called cooler type.

b. T'ypes—Champion No. 1 commercial (7" x 18; 15/16” hex.)
plugs were used initially for normal operation of engines in the
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scout car, M3, group. Champion No. J8 (14-mm: 13{4"” hex.) plugs
are being supplied on engines for scout car, M3A1l; the two types
are not interchangeable,

e. Maintenamce—(1) Servicing.—Gaps should be checked care-
fully with a feeler gage every 500 miles. Plugs should be checked
in a tester every 4,000 miles, cleaned if necessary, and regapped to
.025 inch.

(2) Replacement—QGaps are burned open by the constant ap-
plication of spark, heat, pressure, and the chemical action of the
fuel mixture. Iolectrodes become oxidized and corroded, causing
increased resistance to the passage of current. The firing end of
the core becomes crusted with carbon and other deposits, resulting
in missing because of current loss over and through these deposits.
Plugs develop a gas leakage between the core and shell or bhetween
the center electrode and core. Iixperience indicates that by reason
of all the above, spark plugs literally wear out and should be:re-,

placed after 10,000 miles.
d. T'roubles and remedies~—The several basic difliculties which can:
develop in connection with spark plugs and contributing causes are

tabulated below.
Conditions

Gap too wide or narrow;
electrodes badly worn
or burned away.

Insulator broken on upper
end.

Insulator cracked on lower
end.

Upper part of insulator
blackened; lower part
not sooty.

[nsulator blistered or glas-
sy; reddish or brownish
deposits.

Insulator covered with
dry black soot.

Procedure

Set gap; replace plugsin
service more than 10,-
000 miles; replace badly
burned plugs with cool-
cr types.

Install new plug; avoid
careless handling.

Install new plug; check
specifications; may re-
quire cooler plug.

Install cooler type plugs.

Clean and test; if condi-
tion is habitual, change
to cooler plugs.

Checek type; clean and set,
gap; if condition is ha-
bitual, replace with hot
plug.

29

Other possibilities

Check ignition system;
battery; timing; -dis-
tributor point gap. ,

Use proper spark
socket wrench.
Avoid carcless work in
regapping;  adjust by
bending side electrode
only.
Blow by.

plug

Check timing; earburetor
adjustment; leaks in in-
take manifold and cool-
ing system; fucl.

Too rich mixture; dis-
tributor point gap; ex-
cessive choking.
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Conditions Procedure Other Possibilities

Insulator caked with oily Check type; clean and set Too rich carburetor ad-

carbon or soot. gap; i condition is justment; distributor
habitual, replace with point setting; ignition

hot plug. system; timing; bat-

Plug oily but not sooty Dry plug; clean and set  tery; choke; too much
or carboned, gap; examine for crack-  oil in crankease; leaky
ed insulator; reinstall  or stuck valves; loose or

and test. worn pistons and rings.

22. Timing.—a. General —By timing of the ignition is meant that
the air-fuel mixture is ignited or fired at 2 moment when an engine
piston is in a position in its cylinder where the most power will be
obtained from the resulting action. At this position of a piston
stroke, the breaker arm must snap away from the stationary contact
in the distributor. The exact point of circuit interruption to set up
the spark depends on the engine size, speed, and load. By reason
of the variable timing requirements set up for any engine under
different operating conditions, the terms “advanced” and “retarded”
refer respectively to early and late timing obtained through manual,
automatic, or a combination control to shift the distributor unit in
its mounting. :

(1) Advanced—A certain amount of time passes between the
moment ignition oceurs and the moment when all fuel is burned up,
and during this time, much power will be lost unless the loss of time
is compensated. A practical solution for load conditions is effected
by allowing the spark to occur while the piston is still moving on
its compression stroke. The cyclic degrees of piston travel between
the point where the spark occurs and the outer dead center is called
the “advance.” Provision is made for a manual advance (spark
control button pushed in against panel) of 6 distributor degrees on
both distributors, whereas the automatic advance provides for 10
degrees on the type IGW-4147 for scout cars, M3AL, and 6 degrees
on the type IGW—4005-A for the scout car, M3, group. Engine
degrees are double these figures. Too much advance will cause a
knock in the engine and decreased power.

(2) Retarded —To facilitate starting and prevent the engine from
kicking back, provision is made to allow the spark to occur at outer
dead center or a little past dead center and the spark control buttan
is pulled out for this purpose. Too retarded a spark with the engine
running causes overheating and loss of power due to the fact that the
entire charge in the cylinder will not be burned completely before
the exhaust valve opens permitting the flame to come in contact with
the exhaust manifold and exhaust pipe.
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b. Procedure~The correct ignition timing is of the utmost im-
portance for the proper operation of the engine. In consequence,
the ignition unit should not be disturbed until it is positively known
to be inoperative or out of adjustment.

(1) Check the breaker points carefully to make sure that they
are in good condition and have the correct gap of .020- inch, maxi-
mum, when fully sopuratoed.

(2) Turn the engine over by hand in the direction of normal
running until the No. 1 piston reaches top dead center on the com-
pression stroke, as indicated by the centering of the ﬂywh( el DC
mark in the inspection hole.

(8) Pull the spark control button out to the full limit for the
manually retarded position.

(4) With the spark plug wires, trace the lead from the No. 1
plug; the rotor contact should have a position opposite the No, 1
terminal in the cap. If this is not the case, loosen the advance arm
clamp screw and rotate the body of the distributor around the shaft
until the No. 1 terminal is opposite the rotor contact with the points
just beginning to break open. The opening can be checked by a
feeler of very thin strong paper, or by the ammeter when the igni-
tion switch is turned on. Be sure to tighten the advance arm clamp
screw after making the adjustment. On this position, therefore, the
No. 1 cylinder will fire at idling speed with fully vetarded spark at
top dead center. The firing order is 1-5-3-6-2-4.

¢. Check~—If a neon timing light is available, a final check should
be made.

(1) Make a white chalk mark # inch wide on the flywheel so as to
coincide with the DC top dead center mark,

(2) Remove the cable from the No. 1 spark plug and connect one
lead of the light to the No. 1 spark plug and the other to the No. 1
cable.

(3) Start the engine and let it run at idling speed, directing the
light flash on the opening in the flywheel housing to check position
of the chalk line in relation to the center of the inspection hole as
it should line up exactly in the center. If it fails to do so, loosen
the distributor advance arm clamp screw and advance or retard
the unit as the case may be.

(4) If the chalk mark blurs or widens out, it is an indication of a
worn distributor shaft, sticking governor weights, weak governor
weight springs, improper breaker contact adjustment, or excessive
wear in the distributor drive gears. The difficulty should be investi-
gated and corrected by the proper parties.
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23. Troubles and remedies.—The basis of a systematic analysis
of trouble in the ignition circuit is the behavior of the ammeter in the
Instrument, panel.  With the ignition switeh closed, the ammeter
may indicate normal oscillation of between 2 to 5 wmperes dischnrge
and zero; constant normal discharge of 2 to 8 amperes; no discharge
and zero reading; abnormal discharge of more than 5 amperes,
Electrical trouble existing before the engine is started can be localized
by noting the action of the ammeter needle. An attempt should be
made to start the engine so that running symptoms may be noted also.

a. Normal ammeter oscillation.—Since battery ignition systems
work on the principle of electromagnetic induction, current must flow
through the primary windings of the coil to build up a magnetic field
around the coil, and the circuit must then be interrupted to collapse
the magnetic field and by so doing induce a high voltage in the sec-
ondary circnit. The condenser across the breaker points accelerates
the field collapse and increases the secondary voltage. It is the re-
peated “making” and “breaking” of the primary cireunit that causes
normal oscillation of the ammeter needle. If the primary circuit is
correct (oscillation normal), the secondary circuit is then traced.
The high voltage current produced in the secondary windings of the
coil is conducted to the distributor rotor, which transmits its succes-
sively through the wires leading to the different spark plugs. When
the potential breaks down the resistance of the spark gap, momentary
current flows to the grounded electrode of the plug to complete the
circuit and produce the spark which fires the cylinder mixture,

(1) Coil distridutor circuit~—LRemove the coil distributor, high
tension (secondary) cable and hold it 34 inch from ground (any
convenient metal part of the engine, free of gasoline, oil, etc.).
Make and break the primary circuit with the ignition turned on,
either by using the starting motor or by rocking the cam inside the
distributor back and forth. A hot, snappy spark should result and
if so, proceed to test as given in (2) below.

If no spark occurs, check the coil distributor wire to be sure it can
conduct current or substitute a wire known to be good and repeat.
If a weak spark is obtained, either the condenser or coil or both are
at fault. Turn engine over with starting motor and look for exces-
sive arcing at the breaker points, probably indicative of bad con-
denser. Replace condenser and repeat original test. If spark is
still weal, coil replacement is indicated.

(2) Distributor cover—With the coil distributor wire inserted in
the center well of the distributor cover, remove cover and turn engine -
over to induce current in the secondary circuit. Observe cover in. -
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terior for cracks and moisture and watch for leakage or a short circuit
wherein sparks jump from the center terminal to the spark plug
torminals.  Carbon paths which resemblo erneleas will nlso e nppreent.
in the hakelite of the cover.  T'o test whether the secondary circiit s
established through the center hrush or terminal inside the distriburor
cover, hold one end of a high tension cuble against this point with its
other end 34 inch from ground. A spark should jump to ground
when a secondary current is induced.

(8) Distributor rotor—A grounded rotor will interrupt the passage
of current hetween the center segment and the spark plug cables. To
test the insulation of the rotor, detach at the cover the cable leading
from the coil, remove the distributor cover, and hold the coil distribu-
tor cable approximately 34 inch from the rotor. Induce a secondary
voltage by making and breaking the primary circuit and if a spark oc-
curs, the rotor is grounded and must be cleaned or replaced.

(4) Spark plug cables—Having proved that the secondary cur-
rent reaches the spark plug cables, check the cables by removing each
one in turn from its plug, holding it approximately 34 inch from
ground, and inducing a secondary voltage by means of the starting
motor. If a spark does not occur with regularity in any cable, the
cable must be replaced.

(5) Spark plug testing.—With the secondary current checked as far
as the plugs, the Iatter must be tested to insure that the spark jumps
its gap and ignites the charge in the ceylinder. There are several
ways in which fanlty plugs inay be detected.

(@) A commercial spark plug tester may be used. This instrument
requires the plug to fire in a chamber of compressed air whose pres-
sive may be regulated. A mirror arrangement permits observation
of sparks-occurring at the electrodes, and external sparking or leaking
may be noted for faulty plugs.

(b) A spark that will jump the point or gap of a spark plug when
the plug is out of the cylinder may not have enough strength to jump
when the plug is screwed in the cylinder and under compression. The
spark should be strong enough to punch a hole through a visiting card
held between the points.

(¢) A running engine has a certain rthythm. If a spark plug of a
regularly firing cylinder is shorted out, a different rhythm is pro-
dnced. By shorting out individual plugs with the bit of a screw
driver across the terminal to ground and noting the result on the op-
eration of the engine, faulty cylinders may be checked quickly. If a

cylinder is already missing, no change will be noted when its plug is
shorted out.

285994 °—41—38 33



™ 9-705
23 ORDNANCE DEPARTMENT

(d) 1f a plug does not fire satisfactorily after it has heen cleaned
and adjusted for the correct gap setting, replicement is necessary.

b. Admmeter indicates constant normal discharge~—~Under such cir-
cumstances, the primary circuit is complete but it is not being inter-
rupted to induce a secondary discharge. Several tests can be made
for checking troubles of this kind in circuits beyond the ignition
coil.

(1) Distributor—~Disconnect the primary wire where it enters the
distributor and if the ammeter needle returns to zero, the distributor
is at fault. Remove the distributor cover and inspect for opening of
contact points; presence of foreign matter as a shunt around the
poinfs; terminal insulation to insure that movable point is not
grounded ; condenser, Tf the condenser is shorted, a spark will occur

_ when the condenser “pig tail” is disconnected from the distributor and
touched to the live wire.

(2) Coil distributor wire—If the ammeter needle does not retnrn
to zero when the primary cireuit is opened at the distributor as above,
reconnect the wire to the distributor and disconnect the end at the
primary exit of the coil to check for a grounded coil distributor wire.
If the needle still does not return to zero, examine the coil terminal
for a ground, foreign material, ete. If no ground is found externally,
the trouble must be inside the coil where one of the primary windings
near the exit may be grounded. Coil replacement is necessary.

e. Ammeter shows no discharge—A zero reading on the ammeter
with the ignition switch closed indicates an open circuit. Ground the
terminal where the primary winding enters the distributor, and if a
spark results, the trouble is in the distributor. If no flash occurs,
the fault lies back toward the source.

(1) Distributor~Check the points for closing and make sure that
there is a continuous path for the primary circuit through the sta-
tionary point to ground.

(2) Primary circuit—Return to the battery side of the ammeter and
flash test the wire. (Hold one end of a test wire at the terminal being
checked and strike the other end on a convenient ground.) If the
starting motor turned the engine, current must be available and by
starting at the ammeter, a logical sequence of tracing cun be followed.
If a spark is obtained on the battery side of the ammeter, place this
lead on the far side of the ammeter to shunt the ammeter during
remainder of test and protect against excessive test cmrents. Con-
tinue the tests for the fuze, the battery (hot) side of the ignition
switch, the dead side with the switch closed, and so on to complete the
circuit to the distributor. The break or defect will be found bhe-
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tween the last terminal that showed the presence of current and the
next succeeding one that denoted its absence. After satisfactory repair
or replacement has been accomplished, the ammeter should be recon-
nected in the circuit.

a. Ammeter shows abnormal discharge—Such a discharge may be
caused by a ground before the primary current passes through the
majority of the primary windings of the coil. The trouble can be
localized by observing the ammeter while turning the ignition switch.

(1) Switeh “off»~—If the ammeter registers zero with the switch
“off”. trouble must be past the switch but short of the coil exit
terminal, :

(2) Switch “on” or “off>~—If the discharge exists with the switch
either “on” or “oft”, the trouble lies between the ammeter and switch
involving an examination of the generator cirenit and lead to the
fuze box. Remove the respective wires to note effect on ammeter and
localize fault. A large discharge or diveet short should burn out w

tuze.
Secrion VI

COOLING SYSTEM
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24. General.—The water-cooling system incorporates & Modine fin
and tubular type radiator, radiator fan, and centrifugal water pump.
The capacity of the cooling system is 18 quarts for the scout car, M3,
group and 19 quarts for scout car, M3Al. The system may be
drained by opening the drain cocks at the bottom of the water pump
and in the left rear side of the engine block.

25. Fan.—The air flow through the radiator core is maintained
by movement of the vehicle and a six-bladed fan. The Schiwitzer-
Cummins fan (fig. 21) is fully enclosed by a shroud and mounted on
a bracket bolted to the crankcase forward of the cylinder block. The
fan is driven off the crankshaft by dual V-type belts which should
be replaced at the same time for best vesults sinee they are matehed in
sets. By releasing the spindle jam nut and turning the adjusting
screw, the fan hub assembly may be moved up or down in the slot of
the supporting bracket to give the belts the desired tension. When
the belts are properly adjusted, it should be possible to turn the fun
without undue force. Ivery 1,000 miles, the fan hub roller bearings
should be lubricated through the fitting provided or by removing the
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slotted head screw in the hub and filling the reservoir with engine oil
until oil drips from the fan shaft.

R6. Water pump.—The water pump of the impeller type is sup-
ported by a sleeve flange from the front of the crankease on the left
side and is gear driven from the timing gear train. The pump may
be removed without disturbing the gear cover.

@. Servicing~"The packing nuts on pumps of the regular packing
type require very little pressure due to the ample width of packing
used.  When tightening packing nuts to stop a water leak, use very
little foree, and U the lenk does not stop, the pump should be re-
paired,  Split ring type packing is furnished for service so that the
pump can be repacked without complete disassembling. Packing
should be tightened with the pump shaft revolving,

b. Lubrication~The front bushing for the pump shaft is auto-
matically lubricated by the oiling system of the engine, while the
rear bushing is lubricated by means of a grease cup on the water
pump housing. Use water pump grease in this cup and give it one
full turn every 500 miles.

27. Operation and maintenance.—The operator must assure
himself that there is always a suflicient supply of water in the sys-
tem. If the engine should run low on water and overheat, it should
be stopped and allowed to cool before refilling with clean, soft water.
Hose connections should be examined frequently and rveplaced, if
they show signs of disintegration, to prevent leaks and obstructions
of the system by particles. If the vehicle is to stand exposed to
freezing temperature without sufficient antifreeze protection, the
system should be thoroughly drained to prevent a cracked block,
frozen pump, ete. It is advisable to run the engine for 14 minute
after draining is apparently complete to eliminate water pockets and
clear the pump.

a. Cold weather precoutions—(1) In freezing weather, the cooling
system should be filled with an antifreeze solution employing either
approved alcohol, ethylene glycol or equivalent, based on a careful
investigation to determine the effects, if any, on the radiator, hose,
or engine. Alcohol is the most commonly used antifreeze but it has
the disadvantage of evaporating out of solution. The system should
be cleaned thoroughly and tightened before any antifreeze is added.
The chart below gives the approximate quantity of antifreeze neces-
sary for various femperature conditions but an antifreeze solution
hydrometer should be used as a check.
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ANTIFRELZE CHART
Denatured Ethylene
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(2) To prevent excessive cooling of the engine and poor combus-
tion in cold weather, the radiator shutters should be purtly closed or
the radiator core partly covered in some manner, '

b. Owerheating.—Overheating may be caused by a deficiency in
the cooling system or a fault in some other part of the engine. In
the cooling systen, overhieating may result from-—

(1) A leak in the system causing an insufficiency of water.

(2) Dirt, rust, grease, or hose particles causing a vestriction of the
flow of water in the radiator, pipes, or engine.

(3) A broken pump or sheared impeller which fails to circulate
the water. .

(4) A slipping or broken fan belt or bent blades causing o re-
duction in the fan’s circulation of air through the radiator.

(5) Clogged air passages in the radiator or paint on the fins.

(6) Insufficient water.

e. Inspection—Inspection should be systematic in order to locate
trouble and the following sequence is recommended for the cooling
system : '

(1) Remove filter cap to see that there is sufficient solution in the
radiator, overflow pipe is open, and interior clean,

(2) Examine the radiator for leaks, dirty air passages, and feel
for cold spots which indicate clogeed sections it the engine is warm.

(3) Observe in and nnder the vehicle for water leaks and aronnd
the engine block for rusty lines which indicate loose fittings or leaky
cylinder gaskets.

(4) IExamine hose connections for tightness and feel them to note
whether they are alive or apparently in a collapsed state; test efli-
ciency of the pump by feeling the upper hose connection while ac-
celerating the engine to note a surge if circulation is effected.

(5) Examine the pump shaft and pump gaskets for leaks.

(6) Note action of fan and check blade mounting for piteh and
tightness; fan belts should be clean and have about 1 inel play in
both directions when pressed.
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(7) Check condition of and connection to the hot water heater,
when used, in the driver’s compartment; this heater accounts for
the extra capacity of the cooling system of scout car, M3AL.

d. Servicing.—Cooling systems should be given a systematic servic-
ing every 6,000 miles, or about twice a year (spring and fall). Cooling
systems should always be serviced before the introduction of an anti-
frecze into the system and after its removal. .

(1) Cleaning.—The servicing of the cooling system consists of dis-
solving the dirt, rust, scale, and grease in the system and flushing,
The operation is initiated by removing 1 gallon of water and adding a
solution of 1 pound of washing soda in 1 gallon of clean water. The
engine should then be run until the solution boils thoroughly, after
which it can be drained from the system by disconnecting the lower
hose conmection, care being taken not to scald the hands; the drain
cocks should not be used because their openings are too small and
would probably become plugged. The upper hose and any thermo-
stats should then be disconnected and the system flushed thoroughly.

(2) Flushing—~Tlushing of the system should be effected in the
direction opposite the direction of normal flow; the radiator, there-
fore, should be flushed up and the block down in that order to permit
the block to cool. After flushing, thermostats when used should be
checked by dipping in hot and cold water,

(3) Finishing—DBefore reconnecting sections of hose, they and
their clamps should be examined carefully for serviceability and re-
placed if unsatisfactory. Shellac should not be used for connections,
System should be made waterproof and refilled.

e. Thawing.—1If the water in the cooling system of a vehicle freezes
solid, it must be thawed by placing the vehicle in a warm Pplace.
Under no circumstances should the engine be run when the water in
the system is completely frozen. In the case of mush ice, it is
safer to place the vehicle in a warm place but the ice may be thawed
hy covering the radiator and running the engine slowly. If the
engine has been started and the radiator is steaming, stop the engine,
cover the radiator and hood and, when the steaming stops, start the
engine again and let it run at idling speéd, keeping the water below
the boiling point until proper circulation is reestablished.
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Srcron VII

CLUTCH
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28. General.—The clutch (fig. 22) is manufactured by the Long
Manufacturing Company and designated as Model 12-CB-CL. 1t
is of the single plate, dry disk, semicentrifugal type and incorpo-
rates a mechanical vibration dampener and a provision for dutomatic
adjustment to compensate for wear. The Long clutch is interchange-
able as an assembly with the Rockford (Borg-Warner) Model CLA-
1191 used on later production of scout cars, M3A1.

29. Construction.—a. Gleneral—(1) The clutch consists of a
cover plate assembly and a driven member assembly. The clutch
cover plate assembly (C) is secured to the engine flywheel (A) by
twelve 34-inch cap screws. The flywheel forms a part of the clutch
housing and the finished rear face of the flywheel is the forward plate,
in effect, of the clutch.

(2) Fabric friction material (B) is riveted to both sides of the
clutch disk or driven plate (G) which is secured to the splined hub
(M) of the driven member assembly. The hub mounts on the end
of the transmission main gear shaft which is supported by the clutch
shaft pilot bearing (R) in the flywheel. Between the disk and its
rear lining are six crimped spring steel segments which constitute an
independent cushioning means for the lining and provide a smooth
clutch engagement.

(3) The back or pressure plate (E) is held in contact with the
friction material (B) by twelve coil springs (Q) set upon asbestos
base washers on the pressure plate. There are six release fingers
(F) of hardened, forged steel which are mounted on needle bearings
to reduce wear and friction. Application of pressure to the clutch
pedal causes the clutch throw-out ball bearing (J) to actuate the
release fingers and compress the springs (Q) to release pressure on
the clutch disk.

b. Clutch dampener—The mechanical dampener is of the spring
and friction type, and it is installed to eliminate noises occasioned
by the synchronizing of vibrations in the drive system. A set of ten
coil springs (I) cushions the load both when accelerating or deceler-
ating, and are prevented from overstressing because of a sudden
cluteh application, by four stop pins () which limit the wmount
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of movement. The friction which is necessary to dampen torsional
vibrations completely is obtained by eight friction washers (N), four
of which are on either side of the hub flange, under an adjustable
spring (O) load.

30. Adjustment.—a. Internal—XNo internal adjustment of the
clutch itself should be necessary during the life of any one set of
linings,  Adjustment, of the throw-out fingers (If) for uniform con-
tact with the throw-out bearing (J) 1s by means of the adjusting
nuts (H). Suitable locking is effected to maintain the orviginal fuc-
tory setting until the clutch is completely disassembled.

b. External —The spring (K) attached to the clutch throw-out
bearing sleeve pulls that sleeve from contact with the cluteh fingers
and against the clutch release yoke (L). The adjustment for clear-
ance between the clutch throwout bearing and the clutch fingers is
mada through an adjusting yoke on the rod from the clutch pedal
to the lever on the clutch release shaft,  Adjustment should be made
to provide approximately 1 inch of clutch pedal travel before the
clutech throwout bearing contacts the fingers, and must be checked
from time to time as the clutch lining wears. The {loor will serve
as a stop for the pedal in the rear position or with the clutch engaged.

31. Lubrication.—The chitch shaft pilot ball bearing (R) is
packed with lubricant at the factory and sealed so that further at-
tention is unnecessary. The clutch throw-out ball bearing (J) is
completely enclosed and lubricated, together with the clutch throw-
ont bearing sleeve, with oil from a well in the sleeve. Kvery 500
miles, seven drops of oil should be added through the oil cup (D)
on the cluteh housing.

Secrron VIII
TRANSMISSION
AParngraph
General ______ e e e e e 32
Constraction o e 33
Gear ratios and shifts____ e 34
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32. General.—The transmission shown in figure 23 is manufac-
tured by the Clark Equipment Company and designated as model
230-I. It is conventional in its location and construction and oper-
ates as a selective-gear type to provide four speeds forward and one
speed reverse. Direct drive is in fourth gear.

33. Comnstruction.—a. The cast iron transmission case (A) (fig.
23 (®) is provided with a removable bell housing (B) and both can
be removed from the engine as a unit. The front ends of the main
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(C) and counter (D) shafts are mounted in straight, solid type,
roller bearings, (E) and (I') respectively, and the rear ends in ball
bearings, (G) and (IL) respectively. The third (I) and second (J)
speed mainshaft gears are mounted on straight, solid type, roller
bearings while the reverse idler gear shaft is mounted in bronze
bushings.

b, The countershaft fixed drive () and driven gears (I) and
(M), and the main shaft drive (N), third (I) and second (J)
speed gears arve of the helical type and constant mesh; these gears
arve shifted by the sliding toothed clutch (O). The countershaft
first speed gear (P), the mainshaft first speed and reverse gear (Q),
and the reverse gear arve of the spur type with the teeth “pointed”
to prevent chipping and facilitate shifting.

¢. The main drive or clutch gear (N) is driven from the clutch
through an integral splined shaft (R); the rear end of the shaft is
supported by w ball bearing (8) mounted in the transmission ense
while the forward end is supported by a ball bearing fitled into the
flywheel. (See sec. VI.) The third speed gear (I) and the clutch
gear (N) have internal teeth which mesh with the teeth on the slid-
ing clutch (O). The hub of the second speed gear (J) has external
teeth which mesh with internal teeth in the first or low speed sliding
gear (Q) ; the latter acts as a clutch when engaging second speed.

d. A yoke (T) mounted on the rear end of the main shaft provides
ameans of connection for the propeller shaft which extendsto the trans-
fer case. The shifter rods (U), with the interlocking devices, and the
gear shift lever (V) are mounted in the shift bar housing (W). The
hand emergency or parking brake lever, on a notched sector, is mounted
to the rear and at the side of the case and the auxiliary shift lever for
the transfer case is supported on the top side. The clutch and brake
pedals are mounted on a protruding shaft (X) at the left side of the
transmission case.

34. Gear ratios and shifts.—a. General.—The transmission in-
corporates the SAT standard four-speed truck gear shift with ratios
and arrangement as follows:

Qear ratios Ball positions
TSt e e 5.00:1 © lneine Neut
Second.. T 3.07:1 ® lEngine Neutral,
Third - oo e e e 1.71:1
Tourth. . ... 1.00:1 @O
Reverse . _ . e 5.83:1
®

In the four-speed type, gears should be shifted into the second speed
position to facilitate cover removal.
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b. Shifting —Gear shifting should be properly executed by moving
the gear shift lever at all times to its extreme position for any partic-
ular shift, to insure complete meshing of the gears. Silent shifting is
accomplished by establishing gear rotation momentarily of nearly
equal speeds ; this is a matter of proper declutching and timely shifting
in consideration of whether shifting up or down in the speed range.
Faeh genr elnsh in shifting means shorter trmgmigsion lifo, Ire-
quently the shift into neutral, followed by a slight pause before proceed-
ing into the gear chosen, will effect the silent shift by reason of. the
slower deceleration of truck type clutches. (See par. 67e.)

35. Lubrication.—a. (Fenerel—Positive lubrication is provided
by the splashing and carrying action of the gears, provided the re-
quired oil level is maintained. The transmission case should be
checked every 1,000 miles and kept filled to the level of the filler
plug opening to the right on the rear side of the case. A high grade
straight mineral gear oil equivalent to SAE 140 should be used for
summer in temperatures above 75° F., and for winter in tempera-
tures down to 32° F. Below 32° F., an oil of 2 grade equivalent
to SAE 90 should be used. The transmission case capacity is 5
quarts. If an extreme pressure (EP) lubricant is used originalle,
only an identical EP lubrieant or a straight mineral oil of similar
hase stock 1s to be used for make-up purposes to avoid difficulty.

0. Draining and flushing.—The object in draining the transmission
oil periodically is to eliminate possible bearing surface abrasion
and attendant wear. Minute metallic particles are deposited in and
circulate with the transmission oil, and the oil itself changes chemi-
cally as a result of repeated heating and cooling, and churning in
the presence of air.  After the first 1,000 miles, and every 6,000 miles
or scagonally thereafter, the used oil should be drained after the
transmission case has become warm; care must be exercised to elean
around the filler plug before opening for inspection. The case
should be flushed by filling to the proper level with a light flushing
oil, and a front wheel and a rear wheel should be jacked up. The
wheels on the ground should be securely blocked to prevent motion
of the vehicle, the transmission shifted into reverse gear and the
engine operated at moderate speed for about 10 minutes. The flush-
ing oil should be drained completely and the case should be inspected
for foreign material before refilling with new fresh oil. Overﬁlling
of the case must be avoided as the excess quantity will serve no use-
ful purpose and may cause overheating or work inte the clutch
housing.
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Secron IX
TRANSFER CASE
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36. General.—a. The transfer cases or auxiliary transmissions
(figs. 24 and 25) represent basic types as manufactured by the Wis-
consin Axle Company and designated as follows:

(1) Model T-32-9 for the scout car, M3, group.

(2) Model T-32-15 for scout car, M3AL

b. Each transfer case is mounted in rubber to the rear of the trans.
mission on a special cross member of the chassis, and is the unit
through which the front and rear axles are driven.

¢. Field experience indicates that the bolts holding the transfer
case may become loose by reason of the rubber mounting insulator
taking a permanent set; these bolts will be checked regularly (at least
once a week) and adjusted tightly at all times in order to preclude
any failures.

d. Such a gear box serves to provide an additional speed reduction
for extended slow-speed maneuvering and offsets the front propeller
or drive shaft to clear the engine crankease to the right. Direct or
low-speed drive is provided.

37. Construction.—a. The cast iron transfer case (A) (fig. 24)
incorporates a number of bearing caps (B) and oil seals (C), which |
enclose the main shaft (D), id]er shaft (), driven conntershaft (If),
and the main drive gear (I) with integral shaft (K). Iach shaft is
supported by two spherical roller bearings, and with the exception
of the idler shaft, splined on the external end to facilitate con-
nection of its respective propeller shaft companion flange.

b. The main drive gear (I), idler shaft driven gear (L), and
countershaft driven gear (O) are of the helical type. The idler
shaft low speed fixed gear (N) is of the spur type. The main shaft
gliding or clutch gear (H) is of the spmr type and under control of
the shifter fork (G), provides direct drive by meshing with the in-
ternal teeth of the main drive gear (I) or extra low speed by mesh-
ing with the idler shaft gear (N). The speedometer drive gear (M)
is on the idler shaft and fully enclosed in a small housing,

38. Auxiliary gear ratios and shifts.—a. General.—The trans-
fer case selection of gear ratios is entirely independent of the trans-
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mission and controlled by an auxiliary gear shift lever fn the driver’s
compartment,

b. Skifting—Shifting of transfer case gears should be executed
as indicated in paragraph 67¢ and be followed by conventional trans-
mission shifts from neutral to whatever speed the situation requires.
Ordinarily, with the transmission in gear, the clutch will not be dis-
engaged to eflect diveet shifting through the transfer case. Direct
drive of 1:1, with the transfer case shift lever pushed forward from
the operator, is normally used but a low ratio of 1.94:1 and 1.87:1
may be obtained for scout car, M3, and for the scout car, M3A1,
group respectively, by pulling the shift lever back toward the oper-
ator. The lower ratio is used primarily when the vehicle is accom-
panying slow-moving foot. troops or to develop maximum traction.

39. Lubrication.—«¢. General—Tositive lubrication is provided
by the splashing and carrying action of the gears, provided the re-
quired oil level is maintained. The transfer case should be checked
every 1,000 miles and kept filled to the level of the filler plug opening
to the left on the rear side of the case. A straight mineral oil equiva-
lIent to SATE 250 should be used for summer in temperatures above
75° I, and a grade equivalent to SAE 140 in temperatures between
320 Foand 75° ¥, Tor winter temperatures below 32° If,, un oil of
grade SATS 90 should be used. The transfer case capacity is 8 quarts.

b. Draining and flushing.—After the first 1,000 miles, and every
6,000 miles or scasonally thereafter, the used oil should be drained
after the transfer case has becomne warm. The case should be flushed
with a solvent or light engine oil, thoroughly redrvained, inspected
for sludge and metal chips, and refilled with new fresh oil. If fa-
cilities are available to support the vehicle off its wheels, it is practical
to run the engine and operate the transfer case and transmission in
gear at the same time to provide a thorough opportunity for the
flushing medium to accomplish its purpose. (See par. 355.) Over-
filling of the case must be avoided as the excess quantity will serve
no useful purpose but will cause overheating and damage to the oil
seals. The drain plug is in the bottom of the case. The breather
plug (J) should be inspected and cleaned to prevent clogging of the
air passage.
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Secrion X

PROPELLER SHATTS

Paragraph
General . e e e e e e e e 40
Universal jointS_ e 41
T P €L O e e e e e e e e e e - B
LI DI C o e e e e e 4

40. General.—Three propeller or drive shafts with needle-hearving
universal joints are provided to transmit power from the transmis-
sion. The type shown in figures 26 and 27 is manufactured by the
Spicer Manufacturing Corporation and designated as its 1400 series
for the scout car, M3 group; the 1410 series for scout car, M3Al,
is similar except for length and minor variations. The longest shaft
is for use between the transfer case and front axle, the medium
length shaft between the transfer case and rear axle, and the shortest
shaft as a coupling between the transfer case and transmission.

a. Coupling shaft—The short main propeller shaft coupling be-
tween the transmission and transfer case incorporates a ball yoke
universal assembly and splined shaft, a sleeve yoke universal as-
sembly, yoke flanges, and companion flanges for the transmission and
transfer case respectively,  Arrows must be in line to aline trunnions
or yokes.

b. Propeller shafts—The two longer propeller shafts to the axles
incorporate a tube assembly with a universal sleeve joint assembly
at the splined end and a universal joint assembly at the yoke end.
Beyond the universal joints are the flanges for conmection to the
transfer case and the respective axles. Arrows must be in line to
aline trunnions.

41. -Universal joints.—The universal joints are of the needle-
bearing type and consist of two steel forged, one-piece yokes as-
sembled into a unit with a single forged trunnion cross and four
needle-bearing assemblies. The needle bearings which fit into the
yoke holes are self-contained, the needle rollers being assembled
in hardened steel retaining cups. The end thrust from the trunnion
cross is carried on the hardened and ground surface of the needle-
bearing retaining cup.

42. Lubrication.—a. Universal joints.—Universal joints of the
needle-bearing type should be lubricated with an oil equivalent to
SAE 140. A high pressure fitting is provided on the trunnion cross
or journal assembly for lubrication. There is a large oil reservoir
in each end of the journal which is packed with Jubricant when
the joints are assembled and additional oil will not be required
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except at 2,000-mile intervals. A relief valve is assembled to the
central chamber to prevent damage to the oil seals when extremely
high pressure is used to force in lubricant; this valve also serves
as an indicator to show when the joint is completely filled.

b. Spline shaft.—A lubricating fitting is also provided to lubricate
each splined sleeve or propeller shaft slip joint every. 1,000 miles,
using the same SAT 140 lubricant.

Caution: It is important to note that ordinary grease or heavy
oil must not be used in needle-bearing universal joints as such
lubricants will tend to block the oil passages,

43. Hand brake.—a. Desoription~The disk type hand brake
(fie. 28) is an American Cable “Tru-Stop” model, incorporating two
shoes which operate on a disk that is mounted on a companion flange
of the propeller shaft to the rear of the transfer case. The bralke
shioes are lined with a heavy duty molded lining, mounted on a shaft
in brackets attached to a special eross member, and operated by link-
are connected to the hand brake lever in the driver’s compartment.

b. Adjustments.—When the brake lining wears so that the brake
does not hold when the hand brake lever is pulled back as far as
possible, adjustment should be made as follows:

(1) Place the hand brake lever forward in the fully released
position to provide maximum clearance between the shoes and disk.
Tighten the adjusting nut so that the release spring exerts enough
pressure to bring the operating lever to stop solidly against the
lever arm.

(2) Insert a 34o-inch shim between the front shoe lining and disk
and adjust the pull rod from the driver’s control lever to maintain
this c¢learance.

(3) Tighten adjusting nut so that rear lining has 14e-inch clear-
ance with the disk.

(4) See that the tension or brake shoe spring is in place and ad-
just the adjusting set screws so that the linings are parallel with
the disk.

(3) Remove the shims,

e. Tubrication—At intervals of 1,000 miles, the brake shoe anchor
pins should be lubricated at the grease fittings provided. In the
case of the scout car, M3, group there are also two grease fittings
on the cross shaft for the operating linkage to the pull rod pin. In
the case of scout car, MBAJL, the brake and cluteh pedal bushings
should be inspected regularly for indications of binding which may
be alleviated with penetrating oil.
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44. Front axle.—a. Description.—The front axle is of the spival,
bevel gear, single reduction, full floating type, with a straddle mounted
pinion gear. Asmanufactured by the Timken-Detroit Axle Company,
the type shown in figure 29 applies to the scout car, M3, group and
to scout car, M3A1, with minor variations; assemblies are interchange-
able as complete units, the latter having greater capacity.

b. Construction—(1) The front axle consists of heat-treated tub-
ing, pressed and riveted into the gear housings at the inner ends, and
butt welded to the forged sockets at the outer ends, In the top and
bottom of the sockets, hardened and ground kingpins are press
fitted and welded to carry heavy duty, taper roller, kingpin or pivot
bearings. These pivot bearings support the split socket housing and
are shim adjusted, top and bottom, by means of steering knuckle caps
on the steering arm. The inner end of the socket housing encloses a
steering knuckle felt which rides upon a spherical wall of the socket,
carrying a steering stop to limit the steering angle to 30°, and
likewise a steering arm for tie rod attachment. The outer end of the
socket housing carries a wheel spindle or knuckle and fully encloses
the constant velocity, universal joint, drive shaft assemblies. Mounted
upon the knuckle by means of tapered roller bearings is a full floating
hub so the entire wheel end assembly carries the load independent of
the shaft.

(2) The hub is attached to the universal drive shaft by means of a
long, spline engaged drive flange directly attached to the hub by
studs. Removal of this drive flange permits adjusting the inner and
outer wheel bearings by means of two adjusting nuts secured with a
tongued lock washer. The hub flange, in addition to carrying the
wheel disk, mounts an iron brake drum with studs to suit the type
of wheel. Against the knuckle flange is bolted the.brake backing plate
which fully encloses the two-shoe, internal expanding, hydraulic
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brake with its wheel cylinder secured at the top. The brake lining
is of 1/4-inch molded type, readily adjusted for wear by externally
operated adjustment cams near the top. It is not necessary to remove
the drum or wheel in making adjustments to the brake.

(3} The tubular tie rod is:mounted behind the axle for protection
and is attached to each wheel end by a threaded and bolt elamped tio
rod yole. The tie rod yoke pin is bushed on the socket housing and
fixed against rotation in the yoke.

(4) The upper and lower spring seals are of forged steel and
welded to the housing arms or tubes. The steering arm ball stud is
of carburized steel, ground and taper fitted to the steering arm.

(5) A modification (FSMWO G67-W3) has been effected for the
axle by the addition between the spring seats of a truss rod fitted with
a turnbuckle which may be tightened to relieve the strain on the axle
proper.,

c. Steering knuckle bearing adjustment.~—Jack up the axle and re-
move the four cap screws at the upper and lower steering knuckle
bearing caps. The caps can then be removed and adjustment of the
bearings accomplished by means of shims located under these caps.
The bearings should be adjusted until there is no end play of the
knuckle assembly, but it should oscillate freely. Then remove caps
and reduce shim pile .005-inch under each cap. After replacing caps,
there should be a small amount of drag in rotating the steering knuckle
but it should not bind.

d. Wheel bearing adjustment and replacement.—(1) Each front
wheel is supported by two adjustable tapered roller bearings, The
adjustment js Initiated by first jacking up the axle until one wheel
is free and removing the drive plate. The latter operation is accom-
plished by removing the drive shaft stud nuts and the center screw
in which a Jubrication fitting is mounted, and loosening the plate by
means of two puller screws. The portion of the bearing lock which
has been bent over is then straightened and the lock nut and nut lock
are removed.

(2) The wheel should be spun slowly and the bearing adjusting nut
should be turned up until the bearings bind slightly, then the nut
should be backed off 14 turn.

(3) Replace the nut lock with a new one, if possible, and install the
lock nut, making sure to hold the adjusting nut to prevent its turning.
When the lock nut is tightened, the edges of the lock should then be
bent over both the adjusting nut and lock nut, and the wheel checked
for free rotation.
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(4) The drive plate should then be reinstalled, making sure that
the lubrication fitting on the outer edge of the plate is in line with the
small hole in the gasket and the flange of the hub.

e. Caster or trailer ejffect.—The steering pivots or king pins are
usually not perpendicular to the ground but inclined slightly to the
rear in a vertical plane (fig. 29 ®). The main reason for this practice
is that such construction gives a tradlor effoct which tends to cause the
front wheels to right themselves antomatically when deflected from the
straight-ahead course. This effect is accomplished by the proper
relation of the spring seat on the axle and the vehicle front springs.
The correct amount of caster is 5° and the only method in the ficld of
correcting any deviation from this angle is by the use of a wedge-
shaped plate between the axle spring seat and the lower vehicle spring
leaf,

f. Wheel camber—Axle ends and steering axles are so designed
that when the knuckles are in the position corresponding to straight-
ahead driving, the knuckle spindle axis or wheel axis is not parallel
with the plane on which the vehicle stands but inclines downward;
hence the wheels are closer together at the bottom than at the top.
This inclination is known as the camber angle and its prineipal pur-
pose is to cause & vehicle to steer more easily. As shown in figure
30, the correct wheel camber of 34° per wheel is originally set in
the axle and cannot be altered through any adjustments. If the
reading is found to be greater than 1° or less than 0°, it is an in-
dication that some part has been bent in service, and repair or
replacement should be effected ; usually replacement is preferable.

g. T'oe-in or gather—~(1) The front wheels are not parallel when
in the position of straight-ahead running, but are closer together at
the front than at the rear. Toe-in has the effect of causing the
natural paths of the wheels to approach each other and is intro-
duced for the purpose of counteructing the tendency of the wheels
to separate as a result of camber. Wheel toe-in, as indicated in
figure 30, is originally set at 14 inch, plus or minus 14 inch, and
should be maintained at this figure.

(2) Adjustment of toe-in is accomplished by removing the left-
hand steering cross tube end pin and slipping the cross tube end
or tie rod yoke off the cross tube steering arm or tie rod (fig. 29 @).
The cross tube clamp bolts are loosened to permit rotating the
threaded yoke on the tube to increase or decrease its effective length.
Toe-in is controlled by the length of the connecting tube assembly.
After correct adjustment has been obtained, bolts, yoke, and pin
must be secured in position once more.
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h. Lubrication—(1) 0il seals.—All il seals should be periodically
inspected and replaced if undue wear is apparent. If seals are al-
lowed to operate after they have become worn, they no longer per-
form their function of retaining the lubricant in its proper location
and many times allow the entrance of dirt, grit and other foreign
matter which becomes mixed with the lubricant, causing premature
wear and other difliculties. '

(2) Steering knuclle wpper bearings—At 1,000-mile intervals,
lubricate the upper steering knuckle bearings with a chassis-lubricant.

(3) Steering knuckle lower bearings and universal drive assem-
bly—At 1,000-mile intervals, for summer lubrication, lubricate with
SAE 250 through the trunnion socket for the Rzeppa type joint
employed in production until level is reached through plug (X)
(fig. 20 ®@). For cold weather operation, use SAT 140.

(4) Front axzle center—After the first 1,000 miles of operation,
drain the oil from the axle housing, flush out and refill with 414
quarts of a gear lubricant using a straight mineral oil with a Say-
bole viscosity of at least 150 seconds for summer use (SARE 140) and
85 to 115 seconds at 210° F. for winter use (SAE 90). At 1,000-
mile intervals, check and add lubricant if necessary. At each 6,000
miles after the initial vefilling, drain the lubricant from the axle
housing, flush, and refill as above.

(8) Front wheel bearings—\Wheel bearings should be removed,
cleaned, checked, and repacked every 6,000 miles. ILubrication
through fittings inserted in cap recesses of the axle driving flanges
is not recommended. TFor atmospheric temperatures down to plus
10° X, use a hard wheel bearing fibrous grease; for lower tempera-
tures, use & medium wheel bearing fibrous grease.

45. Rear axle.—a. Description—The rear axle (fig. 31) is man-
ufactured by the Timken-Detroit Axle Company, applies to the scout
car, M3, group and also to scout car, M3A1, with minor variations,
and is interchangeable as a complete unit. This rear axle is of the
spiral bevel-gear, single reduction, full floating type.

b. Construction—(1) The rear axle consists of a housing which
serves as the load-carrying member and is a steel stamping with a
forged outer end. The differential and bevel ring gear assembly,
together with the pinion, are mounted as a unit in the axle housing
tube and carrier assemblies.

(2) The ring gearisriveted to a flange on the differential case which
is mounted in tapered roller bearings. A backing-up block for the
ring gear is provided to prevent excessive deflection under extreme
loads.
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(8) The pinion genr is straddle mounted with two opposed rotler
bearings in front of the gear head and a straight solid roller bearing
at the rear.

(4) The wheels are mounted on two tapered roller bearings on the
end of the axle housing tubes and are driven by a drop forged axle
shaft. The outer end of this shaft has an integral flunge which bolts
to the wheel and the inner end is splined to the differential side gear.

. Rear wheel bearing adjustment.~This adjustment must be made
with the axle jucked up and the axle shaft removed.

(1) Draw the inside adjusting nut up tightly against the outer
cone assembly, meanwhile rotating the wheel first in one direction and
then in the other until the bearings bind and the wheel turns hard.
Rotating the wheel in both directions causes the rollers to become
fully and evenly seated.

(2) Back off the adjusting nut until the wheel turns freely with-
out perceptible end play in the bearing. It may be necessary to tap
the end of the axle housing while loosening the adjustment in order
to move the cone on the axle.

(3) End play may be tested by placing the end of a short bar be-
tween the tive and the {loor and at the smne time holding a finger on
the cage of the outer beaving. Work the bar up and down to deteet
any excessive play or looseness. If but a barely perceptible shake
can be felt and the wheel turns freely, the adjustment is covrvect and
can be locked as set, after which the axle shaft may be replaced.

d. Lubrication—(1) Rear azle~—After the first 1,000 miles of op-
eration, drain the oil from the axle housing, flush out, and refil! with
3 quarts of a gear lubricant using a straight mineral oil cquivalent
to SAE 90 for winter and SAE 140 for summer. At 1,000-mile in-
tervals, check the level of the oil in the axle housing and add lubri-
cant if necessary. At each 6,000 miles after the initial refilling,
drain the lubricant from the axle housing, flush, and refill as above.

(2) Rear wheel bearings—At 6,000-mile intervals, remove the
rear wheels, clean out the old grease and repack the bearings by hand
with a wheel bearing lubricant. It is necessary that these bearings
be repacked by hand with the correct amount of Iubricant to eliminate
the possibility of forcing the lubricant past the grease retainers such
as when pressure guns are used. When reinstalling the wheels, care
must be exercised to prevent damage to the oil seal at the inner
bearings. Be sure to readjust the wheel bearings when the wheels
are assembled.

468. Wheels and tires.—The front and rear wheels are the Budd
Company’s demountable 20 by 7, steel disk, spoke type, with six
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mounting holes. All wheels und tires of the scout car, M3, group
and scout car, M3A1, are interchangeable

a. T'ire casings.—A\s originally eqmpptd the casings are 8.25 by
20, mud and snow tread, balloon type with a TR 77 type valve,
Tires or casings should be repaired in accordance with conventional
methods. Punctures or tears causing exposure of the cord or fubric
should be vuleanized. '

b. Tubes—Bullet resisting inner tubes, with a puncture sealing
clement, are supplied in accordance with Rock Island Arsenal Tenta-
tive Specification RIXS-114. Pressure required is 60 to 70 pounds.
Procurement of sponge rubber fillers for pneumatic tired combat
vehicles has been discontinued (OISC 116). Holes in bullet re-
sisting and puncture scaling inner tubes should be repaired by cold
patching with the method employed for conventional tubes. Hot
patching or vulcanizing should not be attempted. The heat and
pressure requisite for hot patching will destroy the sealing matrix
and cause the inner walls to become vulcanized together. Tires must
not be operated when underinflated, nor “bled” to reduce air pres-
sure which increases during operation.

¢. Preservation (OFSC91).—The deleterious effect of o0il and grease
on rubber is generally known, but precautionary measures to prevent
contact are frequently neglected. Tires and tracks come in contact
with oi] or grease for various reasons, among the more common of
which are faulty assembly of seals, worn or damaged seals, or careless-
ness in handling oil and grease when lubricating. The consequent de-
terioration of the rubber is slow and therefore unnoticed, since the oil
gradually works into the vubber and leaves the outer surface normal
in appearance, but an amalgam forms with the rubber to soften and
reduce the heat and wear resisting qualities. When a lubricant is
required to facilitate the installation of tires, a solution of liquid soap
and flake graphite should be used. The liquid soap should be added
to the graphite until the resulting solution can be applied with a paint
brush. This solution has no deleterious effect on rubber and will
retard rim corrosion.

47. Hydraulic brakes.—a. Description.—The service or wheel
brikes comprise a 4-wheel, vacuum power, hydraulic type system (fig.
32) and are manufactured by the Wagner Electric Company (Lock-
heed). The brake proper consists of two internal expanding shoes for
each of the front and rear wheels in iron brake drums with high wear
resisting qualities. Shoes in both the front and rear brakes are ex-
panded by opposed pistons acting in a cylinder and operating directly
on each shoe.

52



TN 9-705
SCOUT CARS AND MORTAR MOTOR CARRIAGE 47

b. Operation.—(1) This braking system consists of a combination
brake-fluid supply tank and master cylinder, and hydraulic lines of
copper tubing leading from the master cylinder to the flexible con-
nections between the frame and axles which connect to the wheel operat-
ing cylinders. Ioot pressure applied to the brake pedal forces tuid
throngh the copper tnbing and flexible connections into the wheel cyl-
inders in the four-wheel brakes. T'he bruke fluid enters the wheel
cylinders between opposed pistons causing them to expand the brake
shoes to contact the brake drums.

(2) As the pedal is moved forward the vacuum power unit piston
and rod move, and greater hydraulic pressure is built up within
the wheel cylinders to press the shoes against the brake drums,
When the foot pressure is removed from the brake pedal, the release
springs between the brake shoes contract, return the wheel cylinder
pistons to their “off” position, and force the brake fluid from the
operating cylinders back to the master cylinder. Since the pressure
must be equal in all parts of the system, no braking action can tale
place until all shoes are in contact with the drums; the brakes, there-
fore, are automatically equalized. '

e. Master cylinder and supply tank.—The master cylinder (fig.
33) is integral with the supply tank casting and is bracket mounted
to the frame side rail. The supply tank carries a reserve of fluid
which is fed automatically to the system as required, the muster
cylinder being submerged in the fluid. The tank is equipped with o
combination filler and breather cap (A), which permits atmospheric
pressure on the reserve fluid at all times and prevents the entrance
of dirt and water and the evaporation of the alcohol content of the
fluid. A conventional pressure type stoplight switch (fig. 43), with
a L4-inch fitting and two screw terminals, is assembled to the master
cylinder.

(1) Function—~The function of the master cylinder is to set up
pressure in the system and force a suflicient quantity of liquid be-
tween the pistons of the wheel cylinders to apply the brake. The
combination master cylinder and supply tank automatically main-
tains a constant volume of fluid in the system, compensates for ex-
pansion or contraction of the fluid caused by temperature changes, and
replenishes any loss of fluid from slight leaks or seepage.

(2) Operation—(a) When the foot brake pedal is released or in
the “off” position, the piston (B) (fig. 33) in the master cylinder
is held to its outer or released position by the return spring (G)
and sealed by the rubber piston cup (C). When the piston is in
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this outer position, it uncovers a compensating port (H) in the
cylinder wall which connects to the supply tank,

() Increase in temperature causes the fluid in the braking system
to expand, the expansion being bypassed through port (H) to the
tank. A drop in temperature causes the fluid to contract and re-
plenishment is effected through the snme port from the tanic so that
a constant volume of fluid is maintained in the system. It is im-
portant, therefore, to adjust the rod to the power lever so thut
the piston may return to the extreme position against the stop wire
(J) and permit the piston cup (C) to uncover the compensating port.

(¢) The valves of the master cylinder, held in place by the return
spring (G), are double check valves (X) and (L), which allow the
brake fluid to flow in both directions. When the brakes are applied,
the fluid is forced through the inner check valve (1) which is held
against the large valve (K) by a spring (P) of low pressure. When
the brake foot pedal is released, the master piston return spring forces
the piston back to its position against the stop (J). At the same
time, brake fluid enters the master cylinder throngh the oufer larger
valve (X), forced from the operating cylinders through the pipe lines
by the brake release springs. The return pressure of the fluid de-
creases until it balances that of the master piston return spring (G)
which is 6 to 8 pounds and is sufficient to keep the piston seal
cups seated and prevent gravity leaks or unseating due to road shocks.

(d) Should the fluid returned from the system be insufficient to
equal the displacement. cansed by the rveturn of the master piston
to its release position, a vacuum will be set up in the master cylinder
suflicient to draw fluid into the master cylinder from the supply

_tank through six small ports in the master cylinder piston head, one
of which is shown at (M). Secondary cup (D) is a seal to prevent
loss of reserve fluid into the boot (¥).

(e) The combination valve functions differently when bleeding or
filling the system with brake fluid. Because of the fact that there
is no pressure in the system to operate the valve against the 6- to
8-pound spring pressure of the master cylinder, fluid is continually
passed by the operation of the foot brake pedal, through the smaller
check valve (L), until air is entirely expelled from the system.

d. Brake conmections~—The brake connections for the hydraulic
brake system are of special annealed copper tubing and a flexible
rubber and fabric hose designed for this particular purpose. The
tubing is securely anchored to the frame or axle by clips to prevent
vibration and whenever needed, protected by loom. One tube leads
from the master cylinder along the inside of the frame left side
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member, and by flexible connection to the rear axle housing where
it divides, serving both rear brakes. Separate tubes lead from the
master cylinder to each front brake and these front tubes arc car-
ried inside of the frame side members leading by flexible connection
to both front wheels. The pipe connection for the right front wheel
Druke is carried neross (e rear axle housing,  'The flexible connectiony
should be renewed at the end of 2 years’ service.

e. Wheel cylinders—The four-wheel or operating cylinders are
mounted rigidly to the dust shield. Each cylinder is fitted with two
pluminum pistons, sealed with rubber piston cups, connected to the
prake shoes. The open ends of the cylinders are protected by rubber
hoots which prevent the entrance of dust and grit. TFrom the highest
point of the cylinder and between the opposed pistons is a bleeder
valve. This connection is used to expel all air from the system when
it is being filled with brake fluid, an operation known as “bleeding.”

f. Brake shoes—The brake shoes in each wheel are Iin%d with
high grade molded brake lining, supported at the lower end by two
eccentric anchor pins. Side play is limited by guide pins and retain-
ing washers which are contracted by the brake release spring and
bear on the edge of the brake shoe. At the top, the shoes are
expanded by the operating cylinder.

g. Hydraulic brake fluid.—The Lockheed No. 21 hydraulic brake
fluid is a special mixture of neutralized castor oil, denatured alcohol,
and suitable chemical reagents to prevent any action of the fluid on
the rubber and metul! purts. Do not use any unauthorized substitute,

48. Hydraulic brake servicing.—a. I'luid level—The level of
the fluid in the supply tank should be inspected at least once a month,
The proper level of the liquid is 34 inch below the top of the tank.
There should be practically no loss of fluid in the operation of the
brakes and any noticeable loss indicates a leak in the system which
should be located and stopped. If the tank becomes more than half
empty, air will be drawn into the system when the brake is released.
In such a case, filling the tank to the proper level is not enough, since
the system must be bled at each wheel cylinder to remove the air.

b. Bleeding the line—(1) General—Bleeding is necessary only
when some part of the hydraulic system has been disconnected or the
floid in the supply has become too low. To displace air which may
have accumulated in the system, fluid is forced through the lines until
it flows from the bleeder valve of each wheel eylinder in a solid stream,
When bleeding, depression of the foot pedal forces the liquid from the
master cylinder through the outlet combination valve into the lines
to the wheel cylinders. When the brake pedal is released with no pres-
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sure in the system, the master piston return spring will return the
piston against its stop and hold the return valve closed to create a
vacuum within the master cylinder. The cup will collapse and bypass
brake fluid through the drilled piston, allowing fluid to bypass from
the supply tank and refill the master cylinder. Working the foot
pedal thus gives a pumping action which forces fluid throngh the
system and out at the wheel cylinder bleeder valve, carrying with it
any uir that may be present, '

(2) Procedure~Remove the filler plug (A) (fig. 33) and fill the
supply tauk with brake fluid. Remove the cap screw from the bleeder
valve (R) of a wheel cylinder, and connect the bleeder drain tube
provided for the purpose. Slide the bleeder valve wrench over the
rubber tube, engage the hex of the bleeder valve and open the valve
three-quarters of a turn. Place the free end of the tube below the
brake fluid level and drain into a clean glass container comparable
tc o pint jar. Depress the brake pedal slowly by hand, allowing the
spring to return the pedal to its released position. Approximately
ten strokes of the pedal will be required to bleed each wheel cylinder
until {luid issues from the tube end in a solid stream withont bubbles.
When bleeding, be sure to keep the supply tank more than half full
of fluid, otherwise air will be drawn into the system at this point and
necessitate rebleeding, As each wheel cylinder is bled, the bleeder
valve is shut off tightly with the wrench, the bleeder tube is removed
and the cap screw with the lock washer is replaced. After a cylinder
has been bled, do not again depress the brake pedal until the valve
of the next cylinder is opened, for the reason that air may be forced
over from a line yet to be bled to a line on which this operation has
been completed. When the bleeding operation is completed, refill the
supply tank and replace the valve plug. See that the filler plug is
screwed down tight. Fluid drained out in this operation should not
be used again,

c. Adjusting brakes— (1) Lining wear—Raise the vehicle until
wheels are free. Rotate the cam (T) by the nut (U) projecting
through the dust cover until the brake shoe touches the drum. Back
off this adjustment slightly until the wheel rotates freely without
drag. Adjust all eight brake shoes in this manner. The cams are
automatically locked in position by a friction spring and their shape
is such that a wrench applied to the adjusting nut, with the handle
pointing up and pulled toward the outside of the wheel, will push
the brake shoe into contact with the brake clrum,

(2) Removing bralke shoes—The washers are removed from the
anchor pins (P) and guide pins (Q). After the brake shoe return
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spring (O) is removed, the brake shoe may be taken off. In assem-
bling, these operations are reversed. In case brake shoes are relined,
it is imperative that the same kind of lining be used for all drums
or the braking will not be uniform,

(8) Ajter relining.~The brake shoe anchor pins (P) are eccentric
and capable of adjustment. However, this is a factory adjustment
and once corveetly made should not be disturbed unless new linings
are installed. 'The proper clearance between the lining and the drum
at the point nearest the anchor pins is .006 inch measured with a
feeler gage 1 inch from the end of the brake shoe lining, With cor-
rect clearance established at the anchor pins. the clenrance for the
toe of the brake shoe can be checked. Measure with an .008-inch
feeler gage 1 inch from the end of the lining,

d. Disassembling brakes.~(1) To remove a front wheel cylinder,
disconnect copper tubing from hose fitting at the frame, renmove the
nut and rotate cam () to bring shoes clear of wheel cylinder con-
necting links. Removal of the two cap serews (8), which hold the
cylinder to the brake dust shield, allows the cylinder and hose to
be withdrawn from the shield.

(2) To remove a rear cylinder, follow above instructions except
that the copper tubing must be disconnected at the cylinder inlet,

(8) To remove wheel cylinder cups, the rubber boots on ecither
end are removed and the pistons are withdrawn by inserting a hook
in the hole of the piston skirt. The spiral spring placed between
the wheel cylinder cups serves to keep the cups in contact with the
pistons at all times. It is imperative that the spring bears evenly
in the bottom of the cylinder cup and in no way disturbs the lip.

(4) To remove the piston from the master cylinder, it is necessary
to remove the complete combimation unit from the bracket. After
the boot and stop wire are removed, the piston, primary cup, return
spring, and combination valve can be withdrawn.

(5) It should not be necessary to disassemble any cylinder unless
it is found to be leaking fluid past the cup.

(6) Before reassembling a cylinder, the bore should be thoroughly
cleaned and washed with alcohol. Do not use kerosene, gasoline, etc.
The hore should be free from any score marks, rust corrosion, or pits.
It is always advisable to use new cups when servicing a cylinder,
and cup and piston should be dipped in brake fluid before inserting
into the cylinder.

e. Precautions—(1) Do not use an unauthorized substitute for
Lockheed brake fluid, as damage is very likely to result to some part
of the system. Free acid will attack iron cylinders, free alkali will
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attack the aluminum pistons, and mineral oil will spoil the rubber
piston cups, boots, and flexible connections.

(2) Do not allow grease, paint, oil, or brake fluid to come in con-
tact with the brake lining.

(3) Do not clean rubber parts or inside of cylinders with anything
but alcohol. ’

(4) Do not fail to replace flexible pressure line connection every
2 years.

49. Vacuum power unit.—a. Description.—The vacuum power
unit (fig. 35) described us a Bragg-Kliesrath type R1°66, is of the
reaction type and so connected to the master cylinder and brake pedal
that. it supplies a percentage of the power applied to the master
cylinder, the remainder being supplied by manual effort on the brake
pedal pad. In this unit, the intake manifold is utilized as a source of
partial vacuum to present a vacuum on both sides of the cylinder pis-
ton when the brakes are off and the engine is running, the vacuum
line being connected from the rear of the power unit cylinder to the
manifold (fig. 32).

b. Operation—(1) The valve operating the power unit is con-

" tained in the unit and is operated by a rod extending through the
power unit piston rod to the valve operating lever (figs. 34 and 35).
If adjustments are correct, a movement of approximately 1 inch of
the brake pedal pulls the valve toward the rear of the piston, ad-
mitting air to the forward side of the piston. The air, or atmospheric
pressure, moves the piston toward the vear, and through the power
lever connection, applies pressure to the master cylinder piston.

(2) Alir enters the cylinder from the remote air cleaner through a
connection in the end plate dust cover, holes in the hollow piston rod,
and finally the valve to the front side of the piston. It is essential
that about 34s-inch travel specified for the valve rod be obtained so
that the valve may open the ports admitting air to the pistonj 14-inch
travel is required for full opening of the valve when the clearance on
the power lever is all taken up at (A).

(3) The amount of air admitted to the rear of the cylinder depends
upon the brake pedal movement. If the operator stops the forward
movement of the brake pedal, the piston will move until the valve
closes off the port which admits air to the rear of the piston, the valve
remaining in the nentral position to cover the ports and hold the air
in the cylinder on the rear side of the piston. To accomplish any
further movement of the piston or brake application, the pedal must
be depressed further.
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(4) When the operator releases the brake, the valve is positively
moved. to the released position by the valve lever attached to the
brake pedal; this action closes the air passage to the rewr side of
the piston and opens a passage across the piston to restore the vacuum
balance on both sides of the piston,

e. Adjustments—The valve operating lever is attached to the brake
pedal by two cap screws and a clamp with an oversize hole at the
lower cap screw to permit adjustment. It is absolutely necessary
that in the brake-released position the clearance of about Vo inch be-
tween the shaft hole in the power lever and the brake pedal shaft must
be on the forward side of the shaft as shown at (A) (fig. 34). Also,
the power cylinder piston rod clevis pin must be ageinst the renrwaird
wall of the valve link bushing as shown at (13) (fig. 34) and A (fig. 35).
Any improper adjnstments will affect the application and operation
of the brakes. It is important that adjustments be made as indicated
and in the order given below.

(1) Loosen V“LIVB lever anchorage screws (C) (ﬁw 34) fmd Temove
master cylinder and power cyhnder piston rod clevis pins (D) and
(I¥). Be sure that the leverage system is clean and in correet aline-
ment with no binding. Block brake pedal in the release position
and check that clearance between the power lever and pedal shaft
is at the front side of the shaft.

(2) Ad]ust master cylinder clevis to permit 14, to 1 1,3 inch lost
motion in master cylinder piston rod and insert clevis pin {D) and
cotter. , _

(3) Push power cylinder piston rod inward until piston bottoms;
aline piston rod clevis with power lever eye by adjusting cylinder
position at the mounting end (¥). Newer attempt to adjust piston
rod clevis as this affects valve positioning which is correctly set at
the time of factory assembly.

(4) Check that piston rod clevis pin (E) is against rear side wall
of valve link bushings as shown at (B) then tighten valve lever
adjustment screws (C) being carveful not to disturb valve position,
Be sure valve lever is central and square on valve rod bushing to
avoid binding.

(5) When the brake pedal is moved by hand, the valve rod should
move 14 inch outward before any movement of the power line oceurs.

(6) Check to be sure cotter pins are in place, lock nuts tightened,
and cap screws tight.

d. Lubrication.~Every 6,000 to 10,000 miles, remove the pipe plug
in the front end of the power unit and lubricate the cylinder walls
with 2 ounces of Bendix vacuum cylinder oil, after which the pipe
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plug should be replaced. At every chassis lubrication, spray the
valve and power lever linkage with light oil.

e. Cleaning.—The remote air cleaner should be examined and
cleaned at least twice a year. Remove the hair, wash same thor-
onghly in kerosene, dry and then saturate with a light machine oil.
Replace the hair in the cleaner and reassemble.

[ Inspection and mainlenunce—~In case ol neeessity, the following
instructions for inspection and adjustment are available for the
operator: ’

(1) Remove pipe plug at front of eylinder and connect in a vacuum
gage. )

(2) Start the engine and note reading on the gage which should
show a vacuum of 17 to 20 inches. Stop the engine and note if
vacuum 1s retained for a reasonable length of time. If gage shows
a rapidly falling-off (more than 10 inches in 10 seconds), it indicates
a leak which may be in the cylinder, in the line, or in the check
valve in the inlet manifold connection. Leakage in the power cylin-
der may often be corrected by a thorough lubrication of the unit.

(3) Discomnect vacuum-line between manifold and power unit and
hold a finger over the end of the line. If the engine idling speed is
slower thun with the line connected to the power unit, it is an indi-
cution of a leak in either the lines or the power unit itself.

(+) Never attempt to replace the valve without also installing new
piston rod. Piston rods are furnished with undersize bore and
must be reamed to fit after assembly in piston.

50. Springs.—a. Description.—Semi-¢elliptic springs are used for
the front and rear axles, being anchored at the front end and shackled
at the rear. The pins which pass through the spring eyes and the
shackle or brackets are hardened and ground and are fitted to reamed
bushings of hard bronze. The rear springs, which employ the
Hotchkiss dvive principle, provide for easy riding when light but
have ample capacity when loaded. Springs, while differing in de-
sign, are interchangeable between scout cars in pairs in case of
emergency.

(1) Spring clips—The use of the Hotchkiss drive, wherein the
drive 1s taken directly through the rear springs, provides a simplified
construction which eliminates radius rods and all component parts.
It is very essential that spring clips are tight as considerable spring
breakage can be eliminated by preventing the springs from flexing
at the center bolt hole.

(2) Spring clip adjustment.—Spring clips which fasten the springs
to the axle should be examined regularly and kept tight. Loose spring
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clips may allow the axle to shift and cause shearing of the center
bolt and breaking of the leaves. The spring clip nuts should be tried
with a wrench each week during the first few weeks of operation and
thereafter each month,

(3) “Troin-back” principle~Tn order to provide n tight wrap
around the spring eye sullicient to prevent breakage at this critieal
point, it is necessary to wrap both the first and second leaves around
the bushing at the eye. To take care of the lengthening and shorten-
ing of the first and second leaf and still provide a tight wrap, it is
necessary to split the second leaf into three sections. At the center
of the spring underneath the clip bolts is an H-shaped section slightly
thicker than the two outer ends of this leaf, and into the recess
formed by the H, the tang end of the outer section is allowed to
slide. The joint formed between the center section and the two ouier
sections of the second leaf gives the impression of a broken gpring
leaf and may lead to complaints resulting from a misunderstanding of
the basic principle concerned in connection with the front spring as-
sembly (White part No. 344977) of scout car, M3A1. .

b. Lubrication.—At 1,000-mile intervals, lubricate all spring and
shackle bolts, through the pressure fittings provided, with an approved
grade of chassis lubricant. Spring leaves are lubricated orv coated
with graphite at assembly but the lubricating action is neutralized
in time by the pressure of dirt and water. Leaves may be removed
for cleaning and oiling, or sprayed with graphite oil while flexing
the springs to assist penetration of the oil. Muck and old grease
should be scraped off the sides of the leaves and removed from the
shackles.

51. Shock absorbers.—a. Description.—The Houdaille shock ab-
sorber eperates entirely upon the principle of hydraulic resistance in
conjunction with the ASC type instrument, lever, link, and clip plate,
left and right front assemblies and the BAG type instrument, lever,
and link, left and right rear assemblies.

b. Operation—Movement of the shock absorber lever, which is at-
tached to a rotating shaft and wing, forces fluid from one chamber to
another. The working chamber is divided into two sections by a
stationary partition, in each side of which is located a check valve.
The valves permit fluid to flow freely in one direction but close
completely the instant the flow of fluid is reversed. When this
action occurs, the fluid is forced out of the compression chambers,
through an adjustable valve, and into the noncompression chambers,
where upon the return stroke of the shock absorber lever, it is again
forced into the compression chambers through the check valves in the
stationary partition.
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¢. Adjustment —The valve in the adjustable type of shock absorber
automatically takes care of any variation in load and road condi-
tions. Changes in temperature affect the coil in which the valve is
mounted, therehy providing thermostatic control of the valve opening
at any manual setting.  The factory adjustment should be satisfactory
for normal conditions and average driving; however, for unusual con-
ditions, provision has been made for additional adjustinents as follows:

(1) Remove the valve cap and gasket to expose the end of the
shaft and the adjustable end of the valve. The wing shaft is
marked with the letters “O” and “S” (open and shut).

(2) The valve end has two cross slots; the one marked with an
arrow is for adjustment; the other contains a wedge which is used to
stake the valve to the shaft. Unless the factory adjustment has been
changed, the arrow will be directly in line with a punch mark be-
tween the letters “O” and “S.”

Caution: The full range of adjustment lies between the letters “O”
and “S”, and the valve should never be turned beyond these points.

(3) To increase resistance, turn the arrow counterclockwise toward
“S” not more than Y. inch at one time, using the mark on the
shaft us a guide. Test and repeat operation until satisfactory con-
trol is obtained, .

d. Fluid—(1) An auxiliary reservoir which is an integral part of
the shock absorber contains a supply of fluid which automatically
enters the working chamber through a replenishing ball check. To
prevent air from entering the working chambers, the fluid level
should be kept up to the bottom of the filler plug opening located at
the top of this reservoir. Ixtreme care should be exercised when
removing the filler plug, that no dirt falls into the reservoir. Such
particles will enter the working chamber, pass to the top of the
instrument, and eventually plug the air vent provided for the escape
of wases formed under hydraulic pressure.

(2) Every 2,000 miles, remove the filler plug and check the fluid
level. Use Houdaille No. 1400 shock absorber fluid or an authorized
substitute having a glycerin base diluted with aleohol, & Saybolt-
Universal viscosity at 100° ¥. of 800 seconds, at 130° F. of 310
seconds, and a pour point of minus 80° F. Initial filling capacity of
the front unit is 130 cubic centimeters and of the rear unit, 180 cubic
centimeters.

e. Interchangeadbility—The Houdaille type A-4089 and A—4080
ASC instrument, lever, link, and clip plate assemblies (vight and
left front respectively), and the type A-—4072 and A-4073 BAG
instrument, lever, and link assemblies (right and left rear respec-
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tively) are used for the scout car, M3, group. Improved type A-
4301 and A—4302 BEDVS assemblies (vight and left front). and
type A~5973 and A-5974 BBG assemblies (right and left rear) are
applicable for similar purposes on scout car M3AL. '

f. Lubrication~The internal working parts ave automatically
Inbricated by the fluid. Tvery 500 miles, lubricate with chassis
grease the two ball joints on the connecting link by means of the
pressure fittings provided.

52. Steering mechanism.—a. Description~—The Ross Gear and
Tool Company steering gear, types 660 and T-26, respectively (figs.
36 and 37), is of the cam and lever type in which suflicient reduction
is provided with ample leverage in the steering wheel to insure easy
steering under all conditions. The angle of the steering column has
been designed for the most comfortable operating position for the
driver. The steering géar case is bracket mounted to the frame
with the steering post held in a rubber bushing in the dash bracket.
The cams, levers, and shafts are mounted in a malleable iron, oil
tight case with full provision for the adjustment of both cam and
cam follower.

b. Operation—As shown in figure 37, the twin lever arrangement
for scout car, M3A1, provides two integral follower pins to afford
greater angular travel than in the case of the roller bearing mounted
single pin (fig. 36) for the scout car, M3, group; this design permits
the use of a shorter steering arm and more advantageous use of the
cffective leverage in the range of pin travel. As the goar moves
away from the normal driving range into the parking range, one
pin moves out of engagement leaving the other pin in the working
position at which the effective leverage increases rapidly. The cam
turns with the steering wheel, while the pins of the.steering gear
lever shaft engage with the thread of the cam. The groove is pur-
posely cut shallower in the straight ahead driving position of each
pin to permit a-close adjustment for normal straight driving without
binding elsewhere. Since the larger portion of driving is done when
traveling straight ahead, more wear occurs in the steering gear
within about one quarter wheel turn either side of the center position,

Caution: Do not attempt to cure wander, shimmy, or road shock

© by tightening the steering gear to dampen out such Jdifficnlties. Ad-

just the steering gear only to remove play in it. When making
adjustments, follow the instructions exuctly and in the order given,
each adjustment being independent of the others.  Tmproper adjust-

~ ments will damage more gears than any other cause.
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¢. Adjustments—Free the steering gear of all load by disconnecting
the drag link from the steering gear arm and loosening the instru-
ment board bracket which holds the steering gear jacket tnbe in place.
Always make adjustment. (1) below first.

(1) Camn end play.~—LEnd play of cam shows up as end play in the
steering whee! tube. RBefore adusting the thrust bearings, loosen
the housing side cover adusting serew and lock nut to free the lever
shaft.

(@) In the case of the single lever type (fig. 36), back off the lock
screw and turn the adjusting plug until a slight drag is felt when
turning the steering wheel, and then back off plug about one-sixth
turn until the wheel turns freely without any up and down movement
of the wheel tube. Tighten lock screw and nut.

(0) In the case of the twin lever type (fig. 37), adjust the adjusting
screw to a barely perceptible drag so that the steering wheel can be
turned freely, with the thumb and forefinger lightly gripping the
rim. Remove the four upper cover screws and raise the upper cover
as far as possible, which will be about ¥4 inch, to permit the removal
of shims. (Combination of .003-, .010-, and .030-inch shims are used
between paper gaskets.) Clip and remove shims as required and
replace the clamp screws tightly. Test adjustment and if necessary
remove or replace shims until the adjustment is correct.

(2) Pin backlash.—Backlash of lever shaft pins in the cam groove
shows up as end play of the lever shaft, backlash at the steering
wheel, and at the ball on the steering arm, Adjustment must be
made within the high range through the midposition of pin travel.
Do not adjust in the end positions, as play at the turn positions is
not objectionable. Tighten the side cover adjusting screw until a
very slight drag is felt through the midposition high range when
turning the steering wheel slowly from one extreme to the other.
The gear must not bind anywhere. Only a slight drag should be
felt. A closer adjustment will not correct any steering condition, but
will damage and wear the parts and impair operation. When proper
adjustment has been made, tighten the lock nut for the adjusting
screw and give the gear a final test. Make sure that the steering
gear ball arm is tight on the splined shaft and that its nut and lock-
washer are tight also.

(8) Column alinement.—Tighten the instrument board bracket.
Turn the steering wheel to see if stiffness or binding occurs. If
so, the gear has been adjusted too tightly or the steering column
is out of alinement. The column must not be sprung in any direc-
tion. If misalinement occurs, it may be necessary to shim the dash
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bracket. See that the frame bracket is tight to the frame and rigidly
holds the gear assembly so that it does not spring when the wheel is
turned (with the drag link connected and the wheels on the ground).
Test. the gear to make sure that tightening the brackets has not
caused. the gear to bind.

(4) Connection to front wheels—Turn the steering wheel as far
to the right as possible, then rotate the wheel in the opposite diree-
tion as far as possible to note the total number of turns. Turn back
the wheel just one half of this total movement to secure the mid-
position.

Nori.—With reference to figure 30, scervice oxperlence shows that the
steering angles indicated must be reduced several degrees for the most satis-
fuctory operating conditions,

Place the wheels in position for straight ahead driving, and it
should then be possible to connect the drag link to the ball on the
end of the steering gear arm without moving the gear to any appre-
ciable extent. Jf this cannot be done, remove the arm from the
steering gear and place it on the splined shaft in the proper position.
Ordinarily the latter action will not be necessary if all other settings
are correct.

(5) Steering wheel—The steering wheel can be adjusted up or
down by first loosening the front bracket cap screw aud the steer-
ing column dash bracket. After the desired position has been ob-
tained, the assembly should again be securely tiohtencd.

d. Lubrication—~Through the pipe plug hole, A1l the housing:
slowly with steering gear lubricant, until it begins to run out {he
vent hole. Use SALE 250 for summer and SAE 140 for winter. Do
not use grease of any sort. Repeat every 2,000 miles.

Srcrron XIT
ELECTRICAL EQUIPMENT; INSTRUMENTS
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53. Electrical system.—The 12-volt electrical system is of the
single wire, ground return type and energized from a 6-cell, 25-plate,
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lead acid type, 168 ampere-hour storage battery whose negative
terminal is grounded to the frame. Included in the system are a
divect electrical starter, generator, and voltage regulator, ignition
equipment, (sec. V), miscellaneous lighting, protective and control
equipment, and necessary wiring. .

54. Storage battery.—The bhattery is the source of supply for
the current required by the starting motor, ignition system, and other
electrical equipment until the engine is operating at sufficient speed
for the generator to take over the load. - The number of cells de-
termine the nominal battery voltage and the size and number of plate
per cell determine the capacity. Radio connection terminals are lo-
cated on the positive or 12-volt terminal, and also on the 8-volt and
2-volt terminals. The location of the battery in the various vehicles
is indicated in section IL.

a. Specific gravity—(1) Since specific gravity of acid in the elec-
trolyte (battery solution) varies with and is proportional to the de-
gree of charge, it is possible to determine the state of battery charge
by an approved hydrometer designed for the purpose. The adjust-
ment and operation of the battery system should be such that the specific
gravity of all cells will be maintained normally above 1.250. Tt is
important to note that the guaranteed performance of electrical ac-
cessories connected in the battery system is usually based on the
requirement of a battery constantly and satisfactorily charged.

(2) Both temperature and electrolyte level aflect the specific grav-
ity reading, and it is desirable to record the temperature and elec-
trolyte level in the cells in which gravity readings are taken at regu-
lar intervals, depending on operating conditions, at least once &
week. The specific gravity with cells fully charged, electrolyte
surface level maintained at least 14 inch above the top of the sepa-
rators, and electrolyte temperature 80° F., should be between 1.270
and 1.290. A gravity reading of 1.220 indicates a half charged con-
dition and a reading of 1.150 or lower indicates complete discharge,
A d. c. voltmeter will not indicate whether or not a battery is fully
charged ; the effective voltage, however, on closed circuit at a period
of high current discharge can be a measure of a battery’s condition
and capacity by indicating the drop in voltage from the nominal,
open circuit value of 12 volts.

(3) Tests made immediately after water has been added will not
register correctly since the solution must be given time to mix thor-
oughly. A test should be made before water is added or after the
battery has been on charge or in use for a few hours. No gravity
adjustment (addition of acid) should be required during the life
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of a battery unless electrolyte is spilled, since only the water evap-
orates. Acid added in an effort to increase gravity will not chavge
the battery and will make hydrometer readings meaningless,  Any
olectrolyte repluicement should he effected by nuthorized maintenanco
personnel only.

b. Temperature effects—~—(1) Check the hattery for heating in
warm weather. If the top connectors feel more than blood warm
to the touch (approximately 100° F.), check the temperature with a
dairy thermometer; if the temperature reaches 120° If., the battery
may be ruined.. If the battery feels more than blood warm, check
for short circuits and excessive charging. If the battery continues
to heat on long runs and authorized personnel are not available to
test the system or adjust the voltage regulator to decrease the charg-
ing rate, disconnect the field circuit lead between the generator and
regulator field terminals as an emergency expedient to cut out the
generator.

(2) In tropical regioms, great care must be taken to check the
temperatures of batteries on charge as the danger of overheating
is much greater than in cooler climates. An electrolyte of lower
maximum specific gravity should be used so that the battery when
fully charged will have a gravity of 1.225 if the temperature never
drops to freezing.

(3) Except in cases where a specified temperature is stated in
the rating itself, all capacity tests are conducted at 80° F. In addi-
tion to ordinary disadvantages of operating equipment at low tem-
peratures, the ability of a battery to develop its capacity is materially
reduced if it is not fully charged. Unless a full charge is main-
tained, the solution may freeze and in effect create sufficient damage
to plates and containers to destroy the battery for all practicable
purposes. A completely discharged battery may freeze at approxi-
mately 20° F.

(4) Batteries tend to “self-discharge” while standing idle, due to
internal chemical action and, in case of dampness, electrical leakage
between posts. DBatteries kept in hot surroundings will discharge
much faster than those stored in a cool place. A manufacturer’s
chart indicates, for example, that complete discharge may take
place at 80° F. in about 4 months, whereas at 100° F. in about 50
days. The effect of allowing batteries to stand in a dischareed or
partially charged state is to cause the positive plates to buckle in

service and shorten the battery life or preclude possibility of a
thorough recharge.
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e. Maintenance—(1) The battery and hattery compartment must
be kept clean and dry and the vent plugs tightened although the
breather holes in the latter must be kept open. If electrolyte is
spilled or any parts are damp with acid, a solution of ordinary
baking soda (1 pound of soda to 1 gallon of water) or wealk ammonia
should be applied and the surfaces should then be rinsed with fresh
water and dried. No cleaning solution should be allowed to enter a
cell. If the soda treatment is given several times a year and the
battery is kept clean between times by means of weekly washings
with water or blowing off with air, the life and service of the bat-
tery will be increased considerably. Whenever the tray or compart-
ment is repainted, a soda treatment should first be given. Such
a solution or ammonia will neutralize the effect of acid on clothing,
cement, ete. Cleaning cloths contaminated with acid should be dis-
carded and special care must be exercised to keep them away from
matériel.

(2) Terminals should be scraped clean and coated with vaseline to
protect the metallic surface from acid and corrosion. Cup grease
should not be used since it gives less satisfactory results and may
have a corrosive action on lead or brass.

(3) The level of the electrolyte must be maintained above the
plates by adding pure (distilled) water whenever necessary to replace
evaporation. In cold weather, water should be added just before
or at the beginning of a charge so that gassing will insure thorough
mixing and danger of freezing will be avoided.

(4) The battery compartinent should be ventilated freely during
charging, and an exposed flame should never be brought near the
battery. Charging rates should be such as to prevent excessive
gassing and keep the cell temperature below 110° It

(5) If equipment is to be inoperative for some time (winter stor-
age, etc.), batteries should be pooled together in a shop where they
will be accessible for routine inspection and a freshening charge once
a month to maintain the specific gravity at or above 1.250 at all times,
The practice of removing electrolyte to store batteries is not
recommended.

d. Cables—Battery cables are frequently the source of trouble as a
result of being undersized, of inferior quality, corroded, broken, or
worn and frayed. Corrosion resulting from acid fumes or spray is
unsightly, tends to “freeze” terminal nuts, and gradually consumey
the terminal and cable ends to decrease capacity and eventually cause
breakage. When corrosion is present, remove by brushing with
coarse wire brush and then wash with a strong solution of hot soapy
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water before applying vaseline. Inspection of battery cables should
always include the tightening of terminal nuts and bolts to insure
proper contact with the posts.

e. Charging.—(1) When various cells of the same battery begin to
show wide differences in gravity readings, or test below 1.200 on two
successive testing dates, the battery should be removed for an equaliz-
ing charge in the shop or service station. Such action is recom-
mended for o battery less than half-charged in a vehicle, likewise to
expedite return of battery ‘to a satisfactory operating state and not
impose an unnecessary handicap on the electrical equipment operat-
ing in the same system.

(2) All batteries should have the terminals plainly marked. Tosi-
tive terminals are marked (POS), (P), or (+), and the negativo
terminals are marked (NEG), (N), or (—). The positive terminal
must always be connected to the positive or vehicle wire circuit and
the negative terminal to the other cable or ground. If for any reason
the polarity of the charging leads or battery is not known, it may be
determined by a d. c. voltmeter or by inserting the bare ends of
‘respective live wires in a glass of water to which a teaspoonful of
common table salt or a few drops of battery acid have been added, and
while bubbles will appear around both wires, there will be more
bubbles at the negative lead.

(3) To charge a battery, a direct current is passed through it in
the direction opposite to that in which current flows during discharge.
Tt is the voltage of the direct current supply line which must be
controlled to charge a battery properly and this open circuit voltage
before application to the battery should not exceed 2.5 volts per
cell, assuming that the battery is in normal condition and recom-
mended charging current, based on state of charge, is not to be ex-
ceeded. Where alternating or direct current power supply is
available in a maintenance shop, battery charging may be accom-
plished with three rectifiers, or resistors and/or lamp banks respec-
tively. In such cases, the charging current remains practically con-
stant, once adjusted, but attendants must check the system carefully
until a practical schedule of time and rate is developed to prevent
over (15 amperes) or under (1 ampere) charging. Provision is
made on the vehicle for normal charging in service from a voltage
regulated, battery charging, direct current generator, designed fdr,
attached to, and driven from the engine as explained in subsequent
parwraphs

(4) The most desirable way to charge the vitally important bat-
tery is to begin with a comparatively high current and gradually
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decrease the rate as charging progresses so that by the time the
Lattery is completely charged the currvent has decreased to a low
value. Voltage regulated equipment is designed to so control the
generator field current that the generator armature voltage impressed
on the circuit is nearly constant at operating speeds. The battery
effective voltage, or potentinl on closed circuit to the load as con-
trasted to nominal rated open circuit voltage, varies with' the state
of charge. As the battery becomes charged, therefore, the effective
voltage rises to gradually decrease the differential between it and the
generator and the result is a decrease in the charging current sup-
plied. These circumstances explain why ammeter readings may
vary; if the ammeter pointer does not gradually indicate a decreas-
ing charge, with all auxiliary electrical load disconnected and gen-
erator in operation for some time, a check-up will be in order by
maintenance personnel. The voltage regulator coil may be adjusted
for an incorrect open circuit voltage, leads may be shorting or ground-
ing, or what 1s most probable, the battery may have developed a
defective cell. The battery should be disconnected while leads are
checked, adjustments made, ete.

(5) It is not economwcal to place a new battery, ghipped dry, in
service immediately after filling with electrolyte until an equalizing
charge has been completed to obtain the correct specific gravity and
voltage.

55. Starting motor.—a. Description—The series starting motor
(fig. 38) is the Auto-Lite model MAU 4006. It is a three-bearing,
four-brush unit, having a clockwise rotation when viewed from the
drive end and is secured to the flywheel housing on the right side of
the engine by means of a standard, three-stud, No. 1 SAE flange
mounfing. Tower is transmitted to the engine through a right-hand
outbonrd Bendix drive. A cover band wround the frame may be re-
moved to permit inspection of the commutator and brush connections,
The armature is carried on three plain bearings of a special absorb-
ent type capable of absorbing oil up to about 20 percent of their
volume.

b. Lubrication—By reason of the special type of bearings used, no
provision is made for the external oiling of either the intermediate or
outer pinion housing bearings. An oil hole for the commutator end
bearing is provided in the end of the bearing cap and is made acces-
sible by swinging aside its cover. Two drops of medium oil should be
added each 2,000 miles.

c. Maintenance—Tension of the brush springs should be main-
tained at 42 to 53 ounces, and checked by attaching a small spring
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scale to the end of the spring hearing on each brush. Brushes must
seat properly and not bind; they, along with the commutator, must
be kept free from pits, dirt, and oil. If necessary to polish the com-
mutator, use No. 00 sandpaper. Connections at the starting motor
must be kept tight and c¢lean. The Bendix drive should be cleaned
and lubricated with a penetrating oil every 6,000 to 8,000 miles, as
any accumulation of divt al this point might restuict the free move-
ment of the gear; for this operation, however, the starting motor must
be dismounted. Check for loosened flange mounting bolts and oil
seepage into the drive from the flywheel ring gear, indicating difli-
culties with the oil seals for the flywheel housing. :

56. Generator.—Two types of d. c., voltage regulated, shunt
wound, four-pole, four-brush, 12-volt, heavy duty generators are used
on these vehicles, and they are belt driven clockwise from the engine
crankshaft in connection with the radiator fan pulley.

a. Description—-In basic principles of construction, all generators
are similar. The chief differences in the heavy duty types, as com-
pared to standard units in modern passenger cars, are size, rugged-
ness of construction, and output capacity. The armatures ave sup-
ported at each end by ball bearings supported and sealed in rigid
end frames, and Iubricated through oil wells. Forced ventilation is
provided by a centrifugal fan mounted on the armature shaft.
Generator output is controlled entirely by its associated current and
voltage regulator unit, all adjustments being made on the regulator.
The Delco-Remy unit (fig. 39) is designated as model 950 and rated
at 50 amperes for use with the scout car, M3, group. The Auto-
Lite unit (fig. 40) is designated as model GDJ-4802A and rated
at 55 amperes for use with scout car, M3Al.

b. Bryshes—(1) All brushes should have a 75 percent seat or
better to obtain correct generator output. The Delco-Remy unit has
box type brush holders with the brushes under a spring tension of
22 to 28 ounces. The Auto-Lite unit employs reaction type brush
holders with brushes under a spring tension of 64 to 68 ounces.
Brush tension can be checked by hooking a scale at the end of the
brush arm and taking the reading as the arm leaves the brush.
Excessive tension will cause rapid brush and commutator wear,
whereas low tension will cause arcing and reduce output.

(2) When installing new brushes, it may be necessary to seat the
brushes by sanding to secure the correct fit. Wrap a strip of No. 00
or 000 sandpaper, cut to the commutator width, tightly around the
commutator with the rough side facing the brush; turn the armature
slowly in the direction of its driven rotation until the brush surface
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is smoothed off to the proper profile. After surfacing, blow out
dust, clean commutator segiments of graphite deposits, and rotate
awhile without load to obtain finished fit.

c. Comamutator—The commutator, accessible under the cover band,
should he kept clean and free of grease and dirt.  Clean surface with
No. 00 sandpaper but do not attempt to remove the running polish
a commutator secures in service. Never use emery or carborundwm
cloth on commutator or brushes as particles of these abrasives embed
themselves in the bars and brushes and continue a lapping action
that greatly reduces brush und commutator life. . Roughened, pitted,
or burned commutators will necessitate an overhaul.

d. Maintenance.—The generator should be removed every 6,000
mifes for a thorough inspection, dismantling, and cleaning. Driv-
ing belts, pulley, and mounting details should be checked frequently.
The belts should not be loose enough to allow slippage, nor so tight
as to cause excessive side thrust on the driven end bearing. Belts
and pulley must be kept free of oil and grease. Brush and external
connections must be tight and clean.

e. Lubrication—The armature bearings are packed at assembly.
Add three drops of medium engine oil every 1,000 miles to the oilers
provided. Do not oil or grease the commutator. Do not lubricate
unit while it is in operation.

57. Voltage regulator.—The generator output to and connection
with the electrical system is controlled automatically by a factory
tested und sealed control device called the voltage regulator, which
is mounted to the left on the engine side of the dash. The Delco-
Remy type 5530 (fig. 41 () is designed for use with the Delco-Remy
generator in the scout car, M3, group; the Auto-Lite type VRH-
4102 (lig. 41 @) is for use with the Auto-Lite generator in scout
car, M3AL

a. Description~—The regulator consists of three separate and dis-
tinet elements, described as the cut-out or reverse current relay, the
vibrating voltage regulator relay, and the current vegulator relay,
all of which are mounted on the same base under a common cover
and shielded.

(1) Cut-out relay.—The function of this relay or automatic mag-
netic switch is to close the circuit between the generator armature
and the battery when the generator is operating at a speed sufficient
to develop voltage (approximately 13.5 volts) in excess of the system
to which it is connected and to open the circuit when the generator
is at standstill or low speed and thus prevent discharge of the battery
through the generator.
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(2) Voltage regulator relay.—The funttion of the vibrating type
regulator unit is to control the generator field strength by the inser-
tion and removal of resistance in the. field cireunit and to prevent the
generated voltage from exceeding a predetermined value (approxi-
mulely 15.0 volts on open cireuit), A constunt polentind s ninin-
tained and at the same time limited to protect the system equipment,
from excessive voltage surges.  As the battery becomes charued, ity
resistance increases and the current input therefore decreases so the
charging rate drops in direct proportion to the improvement in the
battery’s state of charge. The regulator cannot increase the
generator output beyond the designed maximum.

(8) Current regulator relay—~—This unit is similar in construction
to the voltage regulator relay but its action depends on the line cur-
rent rather than the generated voltage. It functions to protect the
generator from an excessive current output by opening the circuit at
a predetermined amperage value (50 to 55 amperes).

b. Contact point maintenance—~—The contact points of the relayvs,
like the distributor points, will not operate indefinitely without some
attention. In normal operation, the gaps and point openings will
not change and will not need to be reset if care is taken in clearing
the points so that settings ave not disturbed. Cleaning the points,
tightening connections and, in an emergency, chianging the spiral
spring tension on the relay armatures will correct most troubles
ordinarily encountered. Clean contact points with a thin, fine-cut
contact file, free from grease or metullic particles. Do wot wse the
file emcessively on the small contacts as the material is only a few
thousandths of an inch thick. Never use sandpaper or emery cloth (o
clean contact poings. Disconnect voltage regqulator while sevvicing to
prevent destructive arcs. Do not conmect radio bypass condensers to
the field terminal of the regulator or generator as sucl: connection will
hawe a detrimental effect on contacts.

e. Failure in operation—In the event of an emergency involving
the voltage regulator, it would be practical for the vehicle operator
to disconnect the field terminal lead at the generator to prevent the
latter from developing any voltage while operating with the regu-
lator out of action, or until the particular trouble can be identified
and corrected. In case contacts of the regulator reluys tend to seal,
the generator has no protection electrically other than to have its
field circuit opened, since it cannot be removed readily if the engine
is to continue running and retain the belt drive for the fun,

58. Lighting, control, and accessory devices.—a. Lighting
equipment.—Yarious lighting equipment, most of which is common
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to all vehicles, is listed in (1) to (5) below. The candlepower,
voltage range, and description of the lamp bulbs are also noted for
identification and replacement purposes. Great care should be exer-
cised in dismantling and replacing lens and bulbs by reason of their
fragility and the danger to personnel of broken glass. Prying or
grasping with tools, unless protected by some soft buffer material,
should be avoided. Lighting circuits should not be encrgized while
such equipment is being replaced, to protect against short circuits
and unnecessary blowing of fuzes. In cases where lamps must be
operated without lens, cover the fixture body with a cloth and
secure tightly to protect interior reflectors and sockets against the
atmosphere. ‘

(1) Head lamps—Two Guide Lamp Corporation single bulb as-
semblies for each vehicle, incorporating models for the different
groups, are employed as follows: ‘

M3 M341
Model 828~MI. Model 364-E.
8% -inch guide lens, Tiltray convex 6%-inch Cycleray lens (#918831).
(#919730). 32/21 candlepower, 12- to 16-volt dou-

21/21 candlepower, 12- to 16-volt, dou- ble-contact, candelubra-bayonet hulb

ble-contact, candelabra-bayonet bulb (Mazda #1122),

(Mazda #1120). .

(2) Tail lamps—Two Corcoran-Brown single bulb, tail and stop
lamp assemblies, model CB—647135, with 4-inch reflex glass lens,
model CB—2194. Bulb employed is a 21/6 candlepower, 12- to 16-
volt, double-contact, candelabra-bayonet type (Mazda #1176).

(8) Driving lamps (spotlights) —Two Appleton assemblies, model
112, with 584-inch concentrated beam lens. Bulb employed is a 32
candlepower, 12- to 16-volt, single contact, candelabra-bayonet type
(Mazda #1143). The lamp head turns through 360°. A fingertip
control on-and-off switch is located in the operating handle.

Nore-—The Appleton model 110, used on the scout car, M3, group is no
longer manufactured; its parts are not interchangeable with the model 112

(stock No. 3017M),

(4) Trouble lamp—The White Company, model B-16 trouble
lamp assembly includes the 20-foot extension cord, lamp receptacle,
and plug for insertion in the dash outlet. A 21-candlepower, 12- to
16-volt, double-contact, candelabra-bayouet type bulb is used (Mazda
#1142).

(5) Instrument panel lamps—Indirect light is provided for all
instruments except the ammeter, and for the voltmeter. A Stewart-
Warner model G-90865, and a Culver-Stearns’ model G-723 are
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provided respectively. Iach unit includes a 3-candlepower, 12- to
16-volt, single-contact, candelabra-bayonet type bulb (Mazda #67).

b. Switches—Switches for similar purposes are the same on all
vehicles and interchangeable. The general location and appearance
of these devices are shown in figures 43, 44, and 45.

(1) Starter—Foot-operated, Auto-Lite model SW—4001.

(2) Ignition.—Key type, Douglas model 2980, with three keys.

(8) Lighting.—Pull type, off-dim-on, Douglas model 5400, with
20-ampere fuze; a dimmer coil is employed with middle position.

(4) Head lamp beam.—Foot operated, Douglas model 5530.

(5) Stop light—Pressure type, F. A. Smith model 320.

(6) Stop light cut-out.—Toggle type, Arrow-Hart and Hegeman
model 8961; a similar switch is used for the voltmeter.

(7) Fuel gage—Toggle type, double throw switch, Cutler-
Hammer model 8100.

(8) IMeater—Rheostat type, 12-volt, Tropic-Aire model A-33.

(9) Miscellaneous—The instrument cluster panel light is con-
trolled from the lighting switch. The switch for the voltmeter light
fixture is incorporated therewith. The horn button (Ross Gear and
Tool model 465312) is included in the steering wheel assembly. The
switch for a spot light is incorporated in the contrel handle.

¢c. Protective devices—The customary automotive type, glass tube
inclosed fuzes are mounted in brass femules on a fuze and junction
block which is secured behind the instrument panel within the in-
strument shielding box. Access to the fuzes is obtained by loosening
the wing nuts below the box and removing the cover plate. A set of
spare fuzes should always be available. For the capacity and electri-
cal location, refer to the wiring diagram in figure 42.

d. Other Accessories—(1) Horn—A single horn, Auto-Lite part
EO-3918, is employed with the scout car, M3, group while a dual horn,
Delco-Remy type K-335-206-1 and 2, is employed with scout car,
M3AL

(2) Heater~—A hot water heater, Tropic-Aire Universal model
20300X (12-volt), is employed for all vehicles. Water circulation
may be shut, off from the engine by a plug where the inlet iose conneets
to the engine, but there is no valve or shut-ofl cock at the outlet. (Seo
figs. 11 and 13.) Repair or replacement of the heater or its hose
usually will require drainago of cooling system.

(8) Junction bow—A radio terminal box, with several terminals
for extending the battery connections to a convenient point for the

radio hook-up, is mounted on the bulkhead, facing the crew com-
partment.
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(4) Windshield wipers—~Two Trico model 618A automatic wind-
shield wipers are employed for each vehicle. They arec mounted at
the buse of the windshield with the operating mechanism inside and
tube-connected to the intake manifold. With the armor shield low-
ered, it is necessary on scout car, M3AL, to fit the projecting spring
retainers into slots provided in the armor plate.

59. Wiring.—The wiring diagram or schematic for the system
is shown in figure 42. Xt is imperative that all electrical connections
are complete, tight, and clean, and that wires and cable are secured
properly to prevent fouling with or chafing from associated mecha-
nisms, with resulting grounds and trouble. Avoid the practice of
testing unidentified leads by the indiscriminate grounding of same
to discover if circuit is “alive”, since dangerous and destructive arcs
may be drawn as Jong as the battery itself is grounded in the system.

60. Instruments and gages.—«a. Flectrical.—(1) Ammeter.—
This unit of the Stewart-Warner instrument cluster (fig. 43) is that
company’s part G-96647, and is used in conjunction with a shunt,
part G-96672. The ammeter is graduated to read 100-0-100 am-
peres and indicates total current discharge (—) under any load, with
the generator inoperative, and the net charge (+) to the battery
when the generator is functioning, regardless of auxiliary loads.
The ammeter, as normally connected, does not indicate total gener-
ator output, although it can be utilized for test purposes to do so
by shifting the generator lead to the battery terminal of the am-
meter shunt.

(2) Voltmeter—This separately mounted unit is an Arrow, Hart,
and Hageman model 8961, graduated for 0 to 20 volts, direct current.
It may be connected to or disconnected from the system at will by
means of a suitable switch. The voltmeter is not a substitute for
a hydrometer in determining the state of a battery’s charge. Rela-
tive effectiveness, however, may be checked by the proper use of the
voltmeter. With the generator inoperative and the same load
applied each time, the variance in the system voltage at different
intervals will provide a clue as to the performance that can be ex-
pected of the battery. The relative drop in effective voltage, with
sturter engaged, is unother means of determining a battery’s con-
dition to produce. If lights dim exceedingly or go out when engine
is cranked, there is no need to check with a voltmeter as the battery
definitely is down. Once the generator is operating, checks of system
voltage reflect the results of the average potential impressed by the
generator rather than the battery, and that voltage will change
very little depending on the pre-set open circuit voltage. The open
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circult generator voltage may be checked readily by disconnecting
the generator lead in the instrument box, running a jumper between
it and the ungrounded voltmeter terminal, with the voltmeter swifch
open, and operating the engine at moderate speed.

(3) Fuel gage—~This electrical unit of the Stewart-Warner in-
strument cluster consists of the indicating instrument, part G-95622,
and the actuating unit in the tank, part G-95457 wlnch are wired
together. The gage is graduated to indicate “Empty-1/-14-34—~
I'ull” readings, has the inherent characteristic of being unaflected
by variations in voltage, and is energized only when the ignition
switch is turned: on; at other times the pointer will register emnpty.
The transfer switch permits readings for either tank from one gage.
The tank fitting consists of a rheostat or variable resistance which
is altered by a float mechanism to affect the current through the
aage coil. Since this fitting is grounded by the screws attaching
it to the fuel tank, eare must be cxercised in removing to have ig-
nition switch off to prevent danger of sparks.

b. Mechanical—(1) Oil pressure—This unit of the Stewart-
Warner instrument cluster is that company’s part G-95614, a directs
reading, segmental model graduated for 0-40-80 pounds and tube-
connected to the engine.

(2) Heat indicator—~The remaining unit of the Stewart-Warner
instrument cluster is that company’s part G-95620, a vapor bulb
model of the remote capillary type, graduated for 100"—-189"—090"
Ir,, and tube-connected to the engine. |

(3) Speedometer—The Stewart-Warner, full dial magnetic type,
model SW-585AM, speedometer includes the speed unit which is
graduated to indicate 0-80 miles, and the odometer element which
indicates total mileage (up to 99999 miles) and trip mileage (0-100
miles). The speedometer flexible drive shaft is connected into the
transfer case and lubricated with a mixture of flake graphite and oil.
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Gl. Requirements for eflicient operation.—a. Factors ajfecting
operation~—TFactors which materially affect the service rendered
by automotive vehicles should be impressed on all personnel who
are concerned with the supervision, operation, maintenance, and
mspection of motor transport equipment. These factors include—

(1) Understanding of the capabilities and limitations of the ve-
hicles in operation.

(2) Serviceable condition of vehicles.

(8) Organized maintenance with adequate repair facilities and
the performance of routine maintenance and inspection functions.

(4) Careful reconnaissance of routes to be traveled.

b. Selection of drivers—An individual selected for training as
an assigned driver should be physically fit, dependable, alert, sober,
steady, and ambitious and should have good judgment and mechan-
ical sense., :

e. dssignment of drivers—A driver and an assistant driver should
be assigned to each vehicle. Except for instruction and inspection
purposes, prolonged marches, or casualties, the vehicle should not
be operated by various individuals. All crew members, however,
should be capable of performing the duties of a driver at the di-
rection of the car commander.

d. Training of drivers—The manner in which individual drivers
perform their duties determines the mobility and dependability
of the entire command as well as that of the single vehicle. Training
schedules should include a maximum of practical instruction dnd a
minimum of classroom work, Complete. details for the various
arms are not within the scope of this manual but basic technical
items concerning the vehicle and its operating problems are covered.

e. Flimination of wehicle abuse—Vehicle abuse is the chief cause
of mechanical failures, excessive operating and maintenance costs,
and general unsatisfactory performance of the vehicle and its com-
ponent parts. The following forms of vehicle abuse are prohibited :

(1) Improper use of controls, particularly gear shifts, clutch,
brakes, and choke.

(2) Racing engine, especially when cold, and before stopping.
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(8) Overspeeding, particularly over rough roads and across
country.

(4) Imptoper lubrication.

(5) Deferred maintenance.

(6) Lack of systematic inspection and follow-up.

(7) Overloading.

7. Specd limits—~The cnution plate mounted on the vehicle in-
dicates the maximum safe speed for which the vehicle is designed
and it should not be exceeded.

62. Preliminary instructions.—The driver’s responsibility,
which should be shared by the crew, includes the operation, mainte-
nance, and inspection of his vehicle in accordunce with instruction:
care and condition of vehicle tools and equipment; accomplishment
of vehicle reports and records. Disregard of the same may entail
the loss of a vehicle and casualties.

a. Fire precautions and fire ﬁg]ufmg—(l) Pools of fuel and oil
must not be permitted to collect under vehicles. Leaky lines must
be repaired or promptly replaced.

(2) The friction of gasoline flowing through fuel pump hose
creates static electricity. To prevent a gap discharge between the
nozzle and fuel tank, the former must be in contact with the tank at
all times during the filling to ground the charge. Ignition will be off
for such operations.

(3) To put out a gasoline fire, use chemical (pyrene or cafbon
dioxide type) fire extinguishers, sand, or dry dust. Water must not
be used because the lighter gasoline will float, spread, and continue
to burn. All motor vehicles should be equipped for fire fighting
with suitable fire extinguishers, properly charged, and a shovel.

b. Accident prevention.—The formulation and observance of def-
inite rules will eliminate the majority of accidents incident to the
operation and maintenance of vehicles

(1) Place the transmission gear shift lever in neutral and set the
hand brake before hand cranking an engine or starting with the motor.

(2) Make sure the way is clear before a vehicle is moved. If the
driver cannot see the road, he should be directed by a dismounted
individual, particularly if a vehicle is backed or moved through
bivouac areas and across country at night without lights.

(8) Stop the engine hefore anyone gets under a vehicle. If it is
necessary for a mechanic to work under the vehicle while the engine
is running, precaution must be taken that the vehicle cannot move
iu.cxdental]y

(4) Block up a vehicle safely before the wheels are removed. Do
not place reliance on jacks for prolonged support.
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(5) Remove battery when vehicle is taken to the shop for major
repairs. _

(6) Provide ample ventilation for garages, shops, vehicle cabs,
and vehicles carrying personnel.

(7) Insure adequate ventilation when it is necessary to operate
a gasoline engine within an enclosure of any kind, or provide for
the removal of exhaust gases through a safe outlet fixture.

(8) In case of carbon monoxide poisoning, remove the patient
to open air, keep him quiet, apply artificial respiration and warmth,
and obtain medical assistance as soon as possible. Administer no
liquid stimulants unless it is certain the patient can swallow, and
then only a light stimulant such as coffee or tea. Beware of an
unreasonable feeling of drowsiness combined with a headache, when
driving or riding in a closed vehicle, as these may be symptoms of
@as poisoning,

¢. Vehicle nomenclature—Preliminary instruction should cover
the nomenclature and purposes of major assemblies only, in order
that the operator may become familiar with his vehicle without
being confused by details. Detailed instruction in nomenclature,
function, operation, use, lubrication, maintenance, and limitations
of motor vehicles, and the nomenclature, carve, and use of vehicular
tools and equipment should be given in subsequent periods.

63. Vehicle controls.—The nominal condition and the ultimate
service of a vehicle, as well as safety to life and property, depend
upon the condition and proper use of the controls. The various
controls shown in figures 44 and 45 for the scout car, M3, group
and scout car M3AI, respectively, are employed according to cur-
rent automotive practice. Before attempting to operate a vehicle,
the driver must become thoroughly familiar with the location and
use of control levers and pedals.

a. Mechanical—(1) Clutch and brake pedals—These pedals are
conventional in usage and location relative to the steering column
and the driver’s customary foot position. The pedals and coluim
for scout car, M3A1, are outside the frame, however, by reason of
the driver’s wider compartment.

(2) Choke and spark—Cable connected control buttons are
mounted on the instrument panel as indicated; for normal running,
these buttons are pushed all the way in against the panel.

(8) Throttle—The throttle is cable controlled by the foot accel-
erator pedal and by a manual control button; the latter is used
mainly to facilitate starting and not to control the engine speed
while driving and is not affected by actuation of the accelerator
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pedal. <The latter is actuated, however, by movement of the hand
throttle.

(4) Gear shift levers and hand brake~The main and anxilinry
gear shift levers and the propeller shaft brake lever are located and
used in the customary manner; smooth, firm control is required
without the application of excessive force. The ratios in the nuxili-
ary transmission should not be changed when the vehicle is in motion.

(5) Radiator shuitter~The lever for closing or opening the
-adiator shutters is to the right in the driver’s compartment,

(6) Ventilator—The right and left ventilators below the dash in
the driver’s compartment of scout cars, M3A1L, are controlled by
cable connected buttons mounted on the instrument panel.

(7) Windshield wipers—These devices are controlled by buttons
at the base of the mechanism when the'engine is running.

b. Instruments, gages, and switches—The various other aids for
operation of the vehicle are described in paragraphs 58 and CO.

64. Placing vehicle in service.—These instructions and infor-
mation are for use by the personnel charged with the operation, main-
tenance, and repair of vehicles when new or after a period of inactivity
or storage. It is presumed that relatively skilled automotive per-
sonnel will be charged with the inspection and care of such vehicles
and only a briet résumé, therefore, is given of the general procedure
which is required. :

a. Initial inspection—(1) Shipment overland —When 4{ vehicle
arrives at a new station under its own power, the operator will cive
a full report of observations en route and advise as to the vehicle's
peculiarities, precautions to be taken, and matters requiring imme-
diate or current attention,

(2) Shipment by carrier—Vehicles shipped by freight, boat, or
other carriers will be inspected before the chocking is removed. T'race
all oil or grease seepage for determination of its origin and cause.
Checlk tires for pressure, cuts, or chated spots due to chocking or
previous service. Check general appearance of vehicles for evidence
of damage or mishandling while in transit, such as indications of
excessive shock, broken seats or locks, burned or torn canvas, damage
Jdue to hoisting slings, or rigging. Locks and keys must be available.

(3) Kquipment and spare parts—Unpack the boxed equipment and
check all tools, accessories, and spare parts against the lists furnished.
Make entries in the log book as called for therein. Install interior
nnd exterior equipment and the armament, if required immediately.
Check the fire extinguisher for liquid.
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b. Electrical system.—-(1) Battery.—Tnspect all cells of the battery
for quantity and specific gravity of the electrolyte. Check for per-
fect battery terminal connections and remove all traces of sulphation.
With the cluteh released but no ignition, engage the starter and note
if the starter whirls the engine satisfactorily. In extremely cold
weather it may be necessary to ship the battery separately, in which
caso it should be examined closely for evidence of mishandling re-
sulting in acid leaks or broken cells. Batteries shipped “dry” must
be serviced.

(2) [gnition~—Test the ignition circuit by closing the switch and
noting the ammeter response. Ignition tests should be made before
water is placed in the cooling system so that the engine will not freeze
during cold weather while possible malfunctions are traced.

(3) Lighting—Test all lamps and clectrical equipment. As addi-
tional load is connected, the ammeter should indicate an increasing
“discharge.”

¢. Lubrication—Check at this stage of preparation.

d. Fuel —Tuel tanks will be shipped dry but should be checked and
drained of all condensation before refilling; make note of fuel gage
corrections in the log book. Crank engine several revolutions to check
operation of fuel pump and filling of carburetor.

e. Cooling system.—Check and fill with water and/or antifreeze.

65. Inspection by driver.—As far as the driver is concerned, a
vehicle is not ready for operation until certain items have been
checked. Before moving his vehicle for its daily schedule, the driver
will make his inspection and report the results to his section chief or
other designated individual. The inspection should be divided into
two phases as follows:

a. Before engine is started—(1) Check fuel supply, oil in crank-
case, water and antifreeze in radiator, and electrolyte in battery.

(2) Examine surface under vehicle for evidenece of leaks.

(8) Inspect engine for loose parts or electrical connections, and
fuel and oil lines for leaks.

(4) Inspect all tives for inflation and easing injuries,

(5) Inspect front axle and steering linkage.

(6) Check all lights and the horn for proper functioning.

(7) Check tools and equipment belonging to the vehicle or to be
carried extra on the trip.

(8) Examine connection and condition of towed load, if any.

(9) Check for supply of necessary instructions and report forms.
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b. After engine is started.—(1) Observe operation of instruments,
gages, and windshield wiper.

(2) Check operation of cooling system.

(8) Check engine for loose parts and unusual noises.

(4) Test action of brakes.

(h) Test action of clutch.

(6) Test action of gear shifts.

66. Starting and warming up engine.—a. General instruc-
tions.~—Special attention should be devoted to the starting and warm-
up period in order that unnccessary engine wear may be prevented.
The procedure outlined below is satisfactory under average oper-
ating conditions:

(1) Set hand brake securely and. place transmission gear shift
lever in neutral position.

(2) Check selection and opening of fuel transfer valve.

(3) Pull out choke and spark control buttons to close the choke
valve and retard the spark; pull out hand throttle button about 4
inch. (One or more of these operations may be eliminated even-
tually, based on engine peculiarities, climatic conditions, and the
operator’s familiarity with the respective engine’s starting perform-
ance.)

(4) Disengage clutch.

(5) Switch on ignition and engage starter.

(6) Release starter the moment engine begins to run. i

(7) After the engine has started, release the clutch, push in spark
control, and adjust hand throttle to a position that prevents the
engine from racing. As soon as the engine runs smoothly or warms
up (approximately 140° ¥.), push in choke control.

b. Starting hints—With the battery, fuel system, and ignition in
satisfactory condition, difficulties other than mechanical failures may
develop in connection with the starter itself.

(1) The starter should not be engaged for periods longer than 10
to 15 seconds. If the starter engages the engine flywheel but the engine
fails to start after several attempts, veport the trouble to the proper
authority. Continued cranking consumes too mueh electrieal encrgy.

(2) If the starter device engages the engine flywheel and locks,
release starter switch, turn off ignition, place transmission in high
gear, release brake, and rock vehicle backward. If the gear still sticks,
loosen starting motor bolts and shake the motor until its gear releascs.
Retighten bolts and test again.
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(8) If the starter does not turn but the lights dim when the starting
switch is engaged, the starter bearings may be “frozen”; gummed
bearings can usually be freed with penetrating oil.

(4) If there is some donbt as to the ability of the electrical equip-
ment to crank the engine, especially in cold weather, break the engine
frea by w fow quiek strokes of the hand ceanle or hae the engine ovor,
and then use the starter. Pull up on o crvank with a short, quick
movement; never push down,

(5) The easiest way to overcome difficulty in starting is to have the
vehicle pushed either by another vehicle or by hand. 'With high gear
engaged, throttle slichtly open, ignition on, and choke control fully out,
engage clutch gradually when the vehicle has attained a speed of from
5 to 10 miles per hour. Iven though the battery is weak, the engine
usually ean be started in this manner.

67. Operating the vehicle.—a. Starting on level ground.—The
engine having been thoroughly warmed up and checked for satisfactory
operation, the vehicle is placed in movement as follows:

(1) Release hand brake.

(2) Disengage clutch fully.

(3) Move transmission gear shift lever to selected position.

(4) Release clutch pedal gradually, and at. the same time gradually
depress accelerator pedal to increase the speed of the engine, care being
taken not to race the engine.

b. Starting on a grade—~If the vehicle is on a grade, one method
of starting is as follows:

(1) Release hand brake and hold vehicle with foot brake.

(2) Disengage clutch fully,

(3} Move gear shift lever to first speed position.

(4) Gradually engage cluteh, and at the same time gradually re-
lease foot brake and accelerate engine with hand throttle.

e. Preliminary driving—In the case of a new driver or vehicle,
initial driving should be conducted on a large open field where steer-
ing is of secondary importance. The operator should familiarize
himself with the control peculiarities of his vehicle and perfect his
correlation of gear shifting, braking, clutch usage, and engine response.

d. Dosition of driver~—~The proper position of the driver is to have
the body erect but in a relaxed position, with his hands on the steer-
ing wheel and approximately opposite each other. The right foot
should be on the accelerator (or brake) and the left foot should be
on the floor in a position to reach and move fully the clutch pedal.
The eyes observe straight to the front along the road, although the
driver must often glance to either flank, at the rear view mirror, and at
the instrument board.
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e. Shifting gears—Practice will enable a driver to judge at what
rates of speed the vehicle should be moving before he shifts from a
lower to a higher speed. An engine should never be permitted to
labor unduly when a change in gear ratios would improve operation.

(1) 7ransmission~—In shifting synchro-mesh gears from any speed
to a lower speed ratio, disengage the elafeh, mako the shift, to the
next lower position, engage the cluteh and at the same time depress
the accelerator to maintain engine speed.

(2) Transfer case—In shifting the auxiliary transmission from
high (direct) to low (underdrive) for heavy going, stop the vehicle,
disengage clutch, shift main transmission into low gear, lightly en-
gage and disengage clutch while shifting transfer case gears, and then
fully engage clutch to operate vehicle. Shift main transmission from
low to high thereafter, as the situation permits, all regular speed
ratios being reduced. When the vehicle is being operated with the
underdrive and it is desired to shift back to the direct range, the
shift can be made with the vehicle moving at any general speed, due
attention being given to the use of the clutch and the speed ratio of
the main transmission to prevent shock to the propelling mechanisms.

Caution: In shifting from one speed ratio to another, do not skip
positions. Do not ride the clutch. The driver's foot should vest on
the clutch only when he is operating it. When the clutch is to be
disengaged, it should be disengaged fully to avoid gear damage and
shifting difficulties. A sudden engagement is injurious to the mech-
anism and may stall the engine.

f. Braking.—The brakes should be in such condition that a hard
application will canse all wheels to be locked, but the driver must
realize that the maximum retarding effect occurs just before tho
wheels lock. Intermittent application will rednce the wear of brake
linings and drums. Application should be gradual with just enough
force to accomplish the desired result.

(1) Usage.—Judicious use of the breaking effect of the engine will
increase the serviceable life of the brake linings and drums. When
the driver anticipates a stop, he should make full use of the engine
braking effect, disengaging the clutch in time to avoid stalling the
engine. When descending hills, a driver should use the engine as a
brake by selecting and engaging the proper gear ratio, and use the
intermittent application of the brakes to prevent overspeeding the
engine. The ignition should not be turned off. The engine speed
when descending a hill should be no greater than the speed necessary
to ascend the hill when using the same transmission gear ratio. On
steep hills, the gear train necessary to give the desired results should
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be engaged before the vehicle is committed to the hill. Attempting
to shift gears after the vehicle has started down a steep slope may
result in o run-away vehicle.

(2) Moisture ¢ffect.—At all times, a driver should know the per-
formance and the general condition of his vehicle brakes. When
operating conditions require vehicles to move through water, the
brakes become very ineflicient because of moisture on the brake linings
and in the brake drums. If the distance to be traversed is short,
considerable water may be kept out of the brake assemblies by a slight
application of the brakes while the vehicle is in the water. After
passing through water, the brakes should be set slichtly and the
vehicle operated until suflicient heat has been generated to dry the
brakes.

(3) Stopping distance.—Vehicle stopping distances are dependent
upon the nature and condition of the road surface, condition of the
brakes, weight of the load, and kind and condition of tire treads.
When operating at a speed of 20 miles per hour on a dry, smooth,
level road free from loose material, every motor vehicle or combina-
tion of motor vehicles having brakes on all wheels should be capable,
at all times and under all conditions of loading, of stopping within
30 feet when the foot brake is applied.

Caution: Drivers should be cautioned concerning the use of brakes
when a vehicle is skidding or operating on ice covered roads.

g. Maneuvering —After the driver has acquired facility in start-
ing, simple driving, and stopping, he should practice maneuvering
in difficult places. The ability to turn a vehicle in a confined space,
back it accurately, and park it properly under various conditions
are essential requirements. ‘

(1) Turning.—Turns should be made at speeds commensurate with
the road, load, and traffic conditions: A vehicle driver should always
give the appropriate arm, electrical, or mechanical signal in sufficient
time to afford ample warning that a change in direction is to be
made. Turns should start and end in appropriate traflic lanes and
should be made with as little confusion to other traffic as possible.
At least one hand should be kept on the steering wheel when the
vehicle 1s in motion.

(2) Backing—A driver should never back a vehicle until he is
certain that the way is clear. - When the driver’s view is obstructed,
he should act as directed by an assistant on the ground. When
backing unassisted, the driver should always give warning of the
movement by sounding his horn. Considerable practice is necessary
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to back a vehicle safely and accurately. This is particularly true
when the driver is required to back a towed load.

(8) Parking—Parking includes turning and forward or backward
moving of the vehicle in more or less restricted spuee. Ifactors which
should be given consideration when parking arve spuace for mancuver-
ing the vehicle, solid standing, interference with other traflic, and
cover if applicable.

68. Driving handicaps.—a. Skidding.—When a vehicle skids, the
front wheels should be turned in the direction of the skid and the
throttle closed gradually until it is only partly open. Closing the
throttle quickly or braking will accentuate the skidding.

b. Obstacles—After the driver has acquired skill m driving and
maneuvering, he should become proficient in handling his vehicle in
the face of such difliculties as mud, sand, ditches, ruts, holes, narrow
defiles, woods, steep slopes, sharp curves, ete. Training should in-
clude the use of chains and traction devices and field expedients.
(See see. XIV.)

¢. Night driving.—In forward areas, movements must be made with-
out lights if casualties are to be minimized and secrecy preserved.
Night movements are particularly difficult because of the limited con-
trol that can be exercised and the obstacles that must be overcome.

d. Curves—Close the throttle before coming to n turn. If necessary
apply the brakes to reduce speed of the vehicle below that at which it
is safe to make the turn. On the turn, open the throttle to keep the
wheels rolling under power and reduce the chance of skiddipg. On
entering a curve inadvertently at high speed, jigele the steering wheel
rapidly and repeatedly to the right and left, just enough to move the
front wheels slightly until the curve is passed. Make a long swing in
returning to the right lane after making turns or passing obstacles.

69. Signals for the driver.—a. Arm signals—(1) Turn right—
Extend left arm outward at an angle of 45° above the horizontal.

(2) Twrn left—Extend left arm outward horizontally,

(3) Slow o stop.—lixtend left nrm outwurd to an angle of 45°
below the horizontal.

b. Command signals—Refer to manuals for the arms and services.

70. Road rules.—a. (leneral—The following general rules are
presented for automotive vehicle operation:

(1) Vehicles will keep to the right of the road.

(2) The appropriate warning signal will be given before changing
direction, slowing down, or stopping.

(3) The right-of-way will be given promptly to faster moving
vehicles,
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(4) Speed will be reduced on dry, dusty roads, especially in combat
zones,

(5) Lights will be dimmed when meeting another vehicle or for
driving in populated areas.

(6) A disabled vehicle will not delay unnecessarily a column’s
march,

(7) A driver who has been assigned a place in a column will not
pass another vehicle unless he receives a sighal to pass.

(8) A driver when meeting and passing an oncoming vehicle will
pass on the right giving at least half the road, slow down if oper-
ating conditions are hazardous; and permit the vehicle having n clear
road ahead to have the right-of-way.

(9) Vehicles will not be permitted to coast down hills with the
chutch disengaged or the transmission in neutral.

(10) Vehicles will clear the roadway before being halted, and will
not he halted on bridges, in defiles, at points where the vision of
other drivers is restricted, or in such a manner as to block cross
traflic or entering side traffic.

(11) Vehicles will be slowed down to a safe stopping speed at all
road intersections not covered by traffic control personnel or devices.

(12) Personnel will not mount or dismount from moving vehicles.

b. Doubling—Passing other vehicles moving in the same direction
is strictly forbidden under the following conditions:

(1) When going around a corner or blind curve.

(2) When ascending or descending hills unless safe passage is
assured.

(8) At street intersections, crossroads, and railroad crossings.

(4) When road is too narrow to allow at least 2 feet between
vehicles.

¢. Railroad crossings—Vehicles will be halted at railroad crossings
not guarded by military personnel or civitian watchmen,

d. During o halt.—When halted, the following rules will be
observed : '

(1) The engine will be stopped if the vehicle is to stand longer
than a few minutes.

(2) All personnel will keep to the right of the vehicles.

(3) Wheels will be blocked if on a grade for a prolonged stay.

(4) Prescribed inspection will be performed.

71. Marching.—a. Close column—During training in close col-
umn marching, special attention should be paid to safe intervals be-
tween vehicles. The following rule, properly modified to meet special
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conditions, indicates that for safe marching the distance in yards lLe-
tween velkicles should e not less than twice the speedometer reading.

b. Rolling terrain.—\Vhen marching over rolling terrain, a higher
rate of march and smoother marching may be attained if drivers
are permitted, within maximum prescribed speed, to increase the
speed of their vehicles hefore commencing to e¢limh.  Vehicles should
be slowed down while going down grades to compensate for the
distance gained when running a hill. This practice will prevent
excessive jamming and will allow drivers to take advantage of power
and momentum to negotiate hills without excessive shifting of gears.
Running hills is particularly advantageous when mareh columng aro
made up of mixed vehicles.

¢. Map routes—Drivers of military vehicles should receive sufli-
cient instruction and training in map reading to enable them to
follow routes on marked maps, to choose routes, and to recognize
terrain features represented on topographic maps. Training should
include the use of commercial highway maps, military toponm phic
maps, airplane photographs, and mosaics.

72. Operating inspections.—During operation, the driver should
be alert to detect unusual engine sounds or vehicle noises and follow
the proper procedure when they occur; he should glance frequently
at the instruments and gages to check the charging, fuel supply,
oll pressure, and water temperature and be forewarned by abnormal
readings in time to obtain assistance and prevent scrious trouble.

a. During halts—At every schednled halt on the march or at
intervals during the day’s run, the driver should make a careful
inspection of his vehicle to determine its general mechanical con-
dition and make a pertinent report accordingly to his section chief.
A snitable routine is as follows:

(1) Allow engine to run a short time and listen for unusual noises.
If unusunl sounds or knocks nre heard with the engine running hut
with the vehicle stopped and the cluteh disengaged, practically every-
thing but the engine assembly is eliminated.

(2) Observe around the vehicle for fuel, oil, and water leaks;
check fuel, oil (after engine is stopped a few minutes), and water
supply and replenish if possible.

(3) Inspect all tires for inflation, cuts, imbedded objects, and mis-
alinement. On track-laying vehicles, examine tracks for adjust-
ment and for worn, loose, broken, or missing parts. Note condition
of traction devices, if used.

(4) Feel brake bands wheel hubs, and gear cases for evidence of
overheating,
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(5) Examine front axle, steering assemblies, and brake lines.

(6) Tighten equipment fastenings, secure curtains and top, and
check towed load, if any.

(7) Remove debris which may have accumulated on the vehicle.

b. After operation.—At the conclusion of the day’s run, the driver
should make an inspection similar to that made at halts, but more
thorough and detailed, and report his findings and theé day’s devel-
opments for action by the section chief.

(1) Check all items included in the inspection at the halt, testing
lights in all cases.

(2) Raise the hood and look for loose, missing, or broken parts,
and indications of improper operation.

(3) Examine grease seals for evidence of failure or over lubri-
cation.

(4) Check axles, springs, and shackles for condition and attach-
ment. ' '

(5) Examine propeller shafts and brake linkage.

(6) Check body bolts; tighten or replace as requived.

(7) Check tools and equipment; secure replacements if necessary.

73. Maintenance by driver.—Tflicient enforcement of preven-
tive maintenance is the responsibility of commanding officers of all
units operating automotive vehicles. In connection therewith defi-
nite maintenance duties will be assigned the driver (or crew) and
he will be prohibited, except in an emergency, from performing any
maintenance function not specifically listed below. (See par. 84.)

a. Inspections.—The driver is charged with routine inspections out-
lined in paragraphs 65 and 72.

b. Servicing.—Servicing involves the check and necessary re-
plenishment of fuel, oil in the crankcase, water or antifreeze in the
cooling system, and air and valves in the tires.

(1) Precautions concerning the handling of gasoline must be en-
forced rigidly.

(2) Take every precaution to prevent dust and other foreign
matter from entering the crankease with the oil. Wipe out oil
measure, spigot on oil drum, funnel, and oil filter pipe with a clean
cloth before refill oil touches any of the surfaces. Do not spill
or overfill. Post record of replacement. A simple test to check
the suitability of an oil for operation at the prevailing atmospheric
temperatures is to leave a small quantity outdoors in an open bottle
overnight, Obviously, if the oil is not in a liquid state by morning,
it is not a suitable oil for vehicles parked in the open.
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(8) The water in the radiator should be maintained at the proper
height below the overflow pipe and the latter must not be clogged.
A hot engine should be allowed to cool before any considernble
‘quantity of water is added to the radiator, or the engine should
be running while the water is added slowly.

(4) Tires should be inflated to recommended pressures and checked
daily with a reliable gage. Wheels, including any spares, should
be changed periodically to secure uniform tire wear and to maintain
resiliency in the spare tires. All wheel drive vehicles should have
tires with the same -inflation and outside diameter. Do not bleed
air to lower tire pressures during a trip, provided original pressures
were correct.

¢. Lubrication—(1) Parts that should be lubricated by the driver,
in the case of decentralized lubrication, include spring and spring
shackle bolts, spring pivot seats, steering knuckle pivots, steering
knuckle tie rod pins, drag link ends, clutch and brake pedal and
brake lever pivots and linkage, throttle linkage, door hinges, locks.
and other slow-motion friction surfaces.

(2) Equipment furnished the driver includes a high pressure
lubricator and an oilcan for whose care and condition he is re-
sponsible. The two types of lubricunt used include oil and chassis
lubricant; the use thereof should be in accordance with a Tubrication
schedule, and reported for record purposes. (See pars. 91 and 92.)
Grease fittings and oilholes should be cleaned before any lubricant
is applied. ’

d. Tightening.—The distinction between tightening and adjusting
must be understood, otherwise drivers will undertake operations
which they have not the knowledge, experience, or equipment to per-
form, In general, adjustment involves placing moving parts or
assemblies in the proper relative position and securing them in that
position. Adjustments, except specified emergency adjustments, are
prohibited to the driver.

(1) When a driver discovers a loose or lost nut, bolt, serew, stud,
or cotter key, he should tighten or replace it unless the adjustment
of a part or assembly is affected. If adjustment is involved, a
report should be made to the section chief.

(2) A driver should be taught the correct use of the tools furnished
and the proper degree of tightness of the various nuts, bolts, and
screws.

e. Cleaning.—(1) A vehicle should be cleaned after operation to
prevent hardening of dirt accumulations and to keep dust and other
foreign particles from working into bearing surfaces. The body
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and exterior parts of the chassis should be washed, using a hose if
available. XKeep water off the engine; dirt should he wiped from
the engine and its accessories. Gasoline should not be used to clean
an engine; use a cleaning solvent instead. I'uel and oil lines should
not be polished. The use of paint on radiator covers is prohibited.

(2) A vehicle should be inspected before it is washed because of
the greater ense in deteeting loose parts and assemblies; broken dust
films being the best evidence of looseness. Scheduled lubrication
should be performed «fter washing so that any water or dirt which
has entered bearing surfaces may be forced out by the pressure of
the new lubricant.

/. Tools and equipment.—The driver is responsible that tools, spare
parts, chains, paulins, and equipment furnished with his vehicle are
i their proper places; clean, and in condition at ol times Tor im-
mediate use.  Any equipment which becomes unserviceable should be
repaired ov replaced promptly. Shortages or unserviceable equip-
ment should be reported to the section chief.

g. Tires.—(1) The chief responsibility of the driver in caring for
tives is that of proper inflation and checking valves and caps, but he
must be alert constantly to detect evidences of excessive or unusnal
tire wear. the most common causes of which are as follows:

(a) Tmproper inflation, including under and over inflation and
bleeding.

(b) Poor driving, including fast starting and stopping; improper
breaking; striking sharp objects; rubbing curbstones, ruts, and car
tracks.

(¢) Wheel misalinement.

(d) Tight chains,

(e) Overloading.

(2) In general, tires should be removed from their wheels at least
yearly to permit conditioning of wheel rim surfaces.

L. Storage battery—The driver should have a general knowledge
of the functions and care of the battery since it is the vehicle’s most
important accessory.  (See par. 54.) Unusual performance or
changes in the battery condition must be veported immediately.
Keep the battery terminal connections clean and tight and check
the electrolyte at least once a week.

i. Duties during scheduled maintenance and technical inspec-
tions.—DBefore his vehicle is submitted for scheduled maintenance
or technical inspection, the driver should correct such mechanical
defects as are within the limits of his ability and faculties. He
should report known mechanical defects which he is not authorized
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to correct, and accompany his vehicle to the shop to further his
knowledge of the vehicle and receive pertinent instructions for future
procedure.

4. E'mergency roadside repairs.—In performing emergency repairs,
the driver should not force any part nor attempt the repair unless
he is reasonably sure that he has diagnosed the trouble correctly.
Tampering with mechanisms is prohibited. At the first opportunity
after an emergency repair has been eftected, the driver should report
the fact to his section chief in order that proper action may be taken.
The following are examples of emergency roadside repairs which n
driver should be permitted to perform after he has received the
proper training:

(1) Remove, clean, and install spark plugs.

(2) Adjust fan belt,

(3) Remove, blow out, and install fuel lines ouly.

(4) Tighten nuts and/or cap screws around leaky gaskets.

(5) Tape leaks in gas or oil lines and tighten connections.

(6) Tape electrical lines; replace fuzes; veplace light. bulbs,

(7) Plug leaks in the cooling system and tighten water pump con-
nections.

(8) Loosen tight brakes.

74. Reports by driver.—There are two driver’s reports generally
applicable to all arms and services operating and maintaining auto-
motive vehicles.

a. Driver’s Report, Accident, Motor Transportation (Standard
Form No. 26).—In case of injury to person or property, the driver
of a motor vehicle will stop the vehicle and render such assistance
as may be needed, complying with State and local regulations relative
to veporting pertinent accidents outside combat arens. Tle will fill
out immediately at the scene of the accident Standard Form No. 26
and deliver it to his commanding officer immediately upon return to
his station. This action must be executed in every case regnrdless
of how trivial the accident may appear to be or whether Government
property or personnel only is injured (AR 850-15). Proper use of
accident report form protects the caveful driver in that it presents
data secured immediately after the occurrence of the accident and
permits completion of an investigation before facts become distorted.

b. Driver's Trip Ticket and Performance Record (W.D,@.0.C.
Form No. 237).—A properly completed driver’s trip ticket furnishes
valuable data for organization maintenance records as well as a writ-
ten report of performance defects and emergency repairs aflected.
The report of -defects protects the driver and puts the responsibility

93



TM 9-705
74-76 ORDNANCE DEPARTMENT

for repair on the shop maintenance personnel. When driver’s trip
tickets are not used, an oral report should be made by the driver.

75. Examination and operator’s permit.—a. Kuzwnination.—
Motor vehicle operator’s permits will be issued only to individuals
who have satisfactorily passed an examination conducted by a quali-
fied commissioned officer covering the subjects listed.

(1y Mechanical —~Nomenclature and functions of major units of
the vehicle.

(2) Operation.~Actual driving of the vehicle, involving use of
controls; reversing and parking under usual conditions of traflic and
terrain; traflic regulations; road procedure; safety precautions; speed
limits and vehicle abuse.

(3) Maintenance—Iirst echelon (vehicle operator’s) maintenance.

b. Operator’s permit.—~The U. S. Army Motor Vehicle Operator’s
Permit (W.D., Q.M. C. Form No. 228) will be issued by commanding
officers to all enlisted and civilian operators of Regular Army motor
vehicles (AR 8350-15). Possession of a motor vehicle operator’s per-
mit should be a guarantee that the individual is a safe driver. The
permit will be revoked immediately when an accident or other cause
S0 warrants.

76. Troubles and remedies.—a. Gasoline boiling in carburetor.—
Some engines, when stopped after reaching an operating tempera-
ture, radiate enough heat to cause boiling of the gasoline in the car-
buretor float chamber. This condition, especially prevalent during
hot weather operation, causes a rich mixture in the intake manifold.
To start, the engine, open the hand throttle fully and leave choke in
the normal operating position.  The throttle should be adjusted to
the desired engine speed only after the engine begins to run smoothly.
Intermittent depression (pumping) of the accelerator when the
engine is not running will also produce a rich mixture.

b. Vapor lock—Excessive heat causes vaporization of the fuel be-
fore it leaves the carburetor jets, resulting in too lean a mixture to
sustain engine operation. For such a condition, the fuel must cool
and return to liquid form, and matters may be expedited by opening
the hood to release the entrapped hot air around the engine. Im-
proved insulation may be required.

¢. Overheating of engine.—OQOverheating is caused by faults in the
cooling system (par. 27 3), the air-fuel system (par. 16), the ignition
system (par. 23), and also by mechanical defects (par. 11). In con-
nection with the latter three items, difficulties are usually indicated
by other symptoms but all are treated in greater detail in appropri-
ate sections. Stop engine.
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d. Stiffening of engine—As a contributing factor to overheating,
an engine may tighten up due to lack of Jubrication, Check oil sup-
ply in crankease.  1f there is doubt ws to the operation of the oil pump,
disconnect the oil line to the filter, slowly run engine, and ohscrve
flow of oil; the suction pipe in the oil pan muay be clogged. 1ligh
pressure readings on the gage do not necessarily mean that the
lubriention system is functioning properly.

e. Ulogging of ewhaust or mufler~—An accumulation of carbon or
dirt in the tnil pipe or mufller will reduce engine efliciency. ‘I'ry the
vehicle on & pull with the mufller removed to check difference in
power. Material may be loosened and blown out after tapping pipe
with a hammer. '

/. Knocks—An unnatural sound or noise in an engine is a warn-
ing that some part of the engine is not functioning as it should. An
engine in perfect mechanical condition and operating under ideal
conditions gives out a continuous rhythmic sound with no sharp or
metallic clicks. Correct adjustment, together with adequate lubri-
cation, prevents or muflles the sound of metal moving over metal or
striking against other metal. Knocks are caused either by an oper-
ating condition over which the driver of a vehicle can exercise some
control, or by a mechanical condition, such as an incorrect adjustment,
of parts or an excessive wear of parts.

(1) Operating knocks—Operating knocks, or detonations, are
caused by engine overload; carbon in the combustion chamber; ad-
vanced spark; poor fuel; auto-ignition. } .

(a) Excessive carbon in the cylinders is indicated by a sharp' knock
which is most noticeable when the engine is aeeelerated or put under
load and occurs only when the engine is hot.

() The spark too far advanced will cause a knock that may be
mistaken for a carbon knock or the engine may also kick back when
starting.

(¢) Spark plugs of incorrect thermal fit will contribute to pre-
ignition.

(2) Mechanical knocks—These knocks result from wear or im-
proper adjustment and are not always easy to locate or identify.
"They include crankshaft and bearing knocks; piston and connecting
rod knocks; camshaft knocks; valve and valve sifter knocks; water
pump knocks; miscellaneous knocks and noises; timing gear noises;
fan noises. Analysis by and attention of maintenance personnel are
usually required.
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Secrion XIV
FIELD EXPEDIENTS

Paragraph
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77. General.—Field expedients covering the more common con-
ditions which arise for the operator are described herewith.

a. Points to be observed—(1) On approaching doubtful crossings
or steep hills, a quick reconnaissance to determine the best route should
be made on foot.

(2) A decision must be made promptly in the case of a stalled ve-
hicle as to whether or not it can be moved by a companion vehicle or
by men at hand, or requires a pioneer crew and trouble truck.

b. Factors.—The ability of a vehicle to negotiate difficult terrain
depends upon its power, momentum, traction, and flotation. A proper
appreciation of these related factors will assist military personnel in
the choice of a practical expedient to meet most road difficulties.

78. Difficult operations.—a. Ascending steep slopes—Where the
grade is slippery or the slope particularly steep, the leading driver on
approaching the hill should select a sufficiently low gear and continue
on to gain the maximum momentum which his load and the road
conditions permit. The driver of the next vehicle should slacken
speed and halt before he arrives at the approach, and wait long enough
to see that the vehicle ahead has cleared the crest.

(1) Stalling—On a steep ascent, stalling usually occurs because of
either power or traction failure. Several solutions include making
another run in lower gear, applying traction devices, or utilizing towing
pOWer.

(2) Precaution.—As a precaution, when a vehicle stalls on a hill, the
driver should not shift gears until he has tested the brakes by disen-
gaging the clutch gradually. After the brakes have been tested and
found to hold, the driver should shift to reverse and back the vehicle
down the hill or to the side of the road in gear.

b. Descending steep slopes.—Very steep slopes should be descended
straight down so that in case sliding occurs, the vehicle will not get out
of control.  All personnel except the driver should be dismounted. As
a rule, the same gear is required in going down a hill as would be used
in coming up the same hill; a sufficiently low gear should be selected
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so that, the brakes need not be used. During intermittent brake appli-
cations, care should be exercised not to tock the wheels. Outside assist-
ance should be given to vehicles, if the situation permits, through block
and tackle, other vehicles, ete.

¢. Muddy roads—The usual muddy road that will be encountered
is soft and slippery on the surface, while underneath it is generally
hard or will pack sufliciently to support n vehicle. Soft spots will nllow
spinning wheels to dig in quickly. The following principles are
applicable:

(1) 7'raction aids.—Chains usually give the best aid to traction and
prevent skidding.

(2) Gear—In general, the highest gear that will give suflicient
power is selected. As the loss of momentum and the sudden applica-
tion of increased power at a critical point starts the wheels to spin, the
need for a gear reduction must be anticipated.

(3) Momentum.—Momentum should be maintained across slippery
places and up grades.

(4) Choice of tracks—OLld ruts ave the hardest packed and should
generally be chosen. When road centers are high, ruts should be
straddled or a new track should be made,

(6) Stalling.—Once a vehicle has come to a complete stall in mud,
the clutch is disengaged at once. No new trial is attempted until
an outside check-up is made. Proper procedure for extricating o
stalled vehicle is dependent on judgment and experience but the
following possibilities are suggested :

(a) If personnel are carried, they should dismount and try to
push the vehicle, with power gradually applied.

(b) Usually a vehicle can be moved backward for a new trial
easier than it can be moved forward.

(¢) Combine assistance of a tow from another vehicle and help by
manpower.

(d) Where a vehicle is hopelessly stalled, a winch, tractor, or
tackle must be employed.

(e) Because of the danger of slipping under the vehicle, personnel
should be cautioned against pushing on the side of a moving ve-
hicle that has slipped into the ditch from a high crown road or on
a vehicle that has slipped into old wheel ruts.

(f) A vehicle operating alone must have one or more wheels
jacked or raised to permit insertion of brush, rock, or similar ma-
terial thereunder and facilitate traction and flotation.

(6) Digging out—Ditches dug in the dirvection that the wheels
are expected to move will assist operations. For deep ruts, cross
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ditches are dug at an angle to the ruts with dirt thrown back into
the old ruts to guide the wheels to a straddle position.

d. Swamps.—~Lacking supporting matériel, boggy or swampy soil
should be avoided by keeping on relatively high ground. The main
requirement is to move over such areas as rapidly as possible, with
least amount of whee! spinning and loading. Personnel should dis-
mount. and assist with prolonges.  Tach vehiele should follow »
separate track by reason of the weak crust of such soil, and have a
guide, if possible, testing the route in advance. No attempt should
be made to remove a vehicle stalled in a swamp without outside
power.

e. Gumbo or sticky soil —Such soils present a problem similar to
swampy ground, but in addition provide little traction and stick
to the wheels. It may be necessary to fasten devices under the
fenders to scrape off the muck as the wheels revolve.

/. Sand —Ylotation in sand increases more or less below the sur-
face and support is usually available for rapidly moving vehicles.
Traction is limited due to continual slipping, and as soon as a driv-
ing wheel starts to spin it digs in rapidly. As long as the vehicle
continues to move, however, the wheels may be kept turning to allow
the vehicle to dig itself out. Vehicles should follow the tracks of
the vehicle ahead. Hog or chicken wire fencing staked on the
surface of the sand will usually make a satisfactory surface for
movement of automotive vehicles.

g. Snow and ice—On soft snow, flotation is at a minimum, while
on ice, traction is at a minimum. In addition to the principles
already listed, the following are applicable for winter driving:

(1) Chains.—Chains on all wheels are usually the best safeguard,
although on ice they add little or no traction and are likely to give
a false feeling of security because they increase skidding.

(2) Fresh snow.~—Manpower should be available to push or tow
the first vehicle to break trail.  Other vehicles will follow exactly
in track.

Caution: 'The engine should be used as a brake and rapid accelera-
tion should be avoided. TWhere necessary, men with prolonges
may hold vehicles on dangerous icy roads.

L. Ditches—Ditches in width up to nearly the diameter of the tire
and wider shallow ditches should always be traversed at an angle so
that the drive wheel on one side will take hold of the far edge of the
ditch at the same time thuat the opposite wheel is going into it. As this
angle of crossing is a severe strain on the frame, springs, and driving
mechanism, personnel should be dismounted to assist by pushing at the
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critical point. Ditches must he crossed siow]y. When a ditch is wider
than the diameter of the tire and deeper than the running board or
undercarriage clearance, no attempt should be made to pass it until the
banks are thrown in and the bottom fil le up. Such ditches should be
crossed at right angles. If they ure wet, they should be approached
slowly and the vehicle speeded up wn,hout; wheel slipping just as the
[ront wheels cross the lowest point.,

i. Shelled areas—Shelled areas vary from those that have been
sparsely shelled to those in which the craters interlock or the terrain
has been completely upheaved. Occasional craters in roads, trails, or
other positions can usually be detoured; if not, they must be filled or
hridged to permit passage. A thorough reconnaissance is necessary
before badly torn areas can be crossed and the best route must be
marked and all pioneer work completed in advance. Where the soil
has been badly torn, it may be necessary to corduroy short styetehes
with any suitable material at hand. Care should be exercised to pre-
vent stalling or damaging vehicles against hidden stumps or rocks, or
in deep craters filled w1th water.

4. Shallow streams.—Iordings should be attempted on]v after a
careful reconnaissance for bogs, holes, and depth. The height of the
lowest electrical equipment and fuel accessories is a limiting factor.
Other points to be observed are as follows:

(1) Reduce speed.—As a rule, nothing is to be gained by attempt-
ing to use momentum in crossing streams; they Should be crossed

lowly in low gear.

(2) Disconnect fan~If there is any danger of the water surging
or sphshmrr to the fan, the fan belts should be slipped off before
the crossing to prevent water from being thrown under the hood.

(8) Dry brakes—After crossing a stream, brakes should be ap-
plied intermittently until dry enough to hold.

(4) Check lubrication—At the first opportunity, wheels, crank-
cuso, universal joints, difforentinls, transmission, nnd transfor
should be checked. _

k. Bridges.—Narrow bridges should be approached with caution
and at reduced speed. The risk of an accident on bridges having
no side rails should not be taken, as a wheel over the side vepresents
real trouble. A timber or rail should be screwed in place. Signs
indicating maximum capacity must be given due consideration.

1. Overturned vehicle—~In order to get a maximum leverage on an
overturned vehicle, a cradle of two ropes should be passed over the
body of the vehicle, one in front of the windshield and the other
in rear of the center of the vehicle. Preferably, both should bhe

[SHENY
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tied to the body frame or spring shackle. Brakes shonld be applied
before the vehicle is righted. Any of the usual towing means may
be used on the ropes, holding lines being employed to prevent dam-
ago to the vehicle fromn settling too rapidly. Before the vehicle is
moved under its own power, necessary fuel and oil and battery and
radiator water should be repluced, and a eanveful inspection mado
of the damuge to determine servicing necessury  or possible for
the particular situation, :

79. Traction aids.—a. (eneral.—Chains and traction devices
should always accompany the vehicle to which they pertain. They
should be kept in serviceable condition and in proper adjustment tn
permit installation with a minimum of delay. Prompt removal
should be effected, when the necessity for their use no longer exists,
to prevent unnecessary damage to tires and roads.

b. Chains—Chains are generally necessary in mud, sand, snow, or
slush ice. The following general rules apply:

(1) The chains ave applied before the vehicle becomes mired, and
in such @ manner that rotation of the wheel tends to close the chain
fastenings, If improperly installed, rotation of the wheels opens
the fastening and the chain will be lost.

(2) Fuairly loose adjustment gives better traction and less tire
wear than tight adjustment.

(3) Chains must be installed on all wheels of all wheel drive vehi-
cles to prevent unmecessary strain.

80. Pioneer work.—a. ission.—The mission of a pioneer party
is to perform such road work as is required to make the route
passuble.

b. Allowances—Xach vehicle carries some pioneer tools and equip-
ment to assist in crossing difficult terrain, varying according fto
Tables of Basic Allowances. In general, allowances include pick,
shovel, tow chain, prolonge, axe, crosscut saw, bucket, and set of
skid chains per vehicle. Other vehicles in a march unit carry addi-
tional equipment for the pioneer party, or a regular trouble truck
is made available.

¢. Precautions.—(1) Barbed wire—~—Entanglements are cut out and
towed away by means of a smooth wire or chain passed around
them. In an emergency, a vehicle may go through entanglements
under 4 feet in height with a fairly good chance of success but
with some damage (particularly steering, axles, drums, and drive
shafts).

(2) Chemical agents—Sections of roads and bridges which have
been sprayed with persistent chemical agents are decontaminated.
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Where decontamination is not immediately practicable, detours are
selected.

81. Repair expedients.—The usual limitations for repair of a
vehicle by the driver are stated in paragraph 73 5. However, the
following temporary expedients may be practiced in an emergency:

a, Blown fuzes—Locate and corvect short eiveuwit first, Tinfoil muy
b eonployed then if fuze supply i exbuosted,

b, Fan belt—LReplace with rope or lasten old belt together with wire
and wrap with friction tape.

¢. Springs.~—"The broken ends of a spring leaf may be held together
by a splint secured by wire. If necessary, a block of wood is secured
between the frame and axle to prevent spring action. A heavy wire
or chain run from the front spring hunger, and another from the axle,
to the rear spring shackle will hold the axle in alinement so that the
vehicle can be driven slowly.

d. Broken fuel lines—1hese can be repaired temporarily by slipping
a section of tight fitting hose over the break; small leaks may be
stopped by soap over the openings.

e. Wet ignition.—Wipe water away from plugs; dry distributor cap.

/. Oracked wuter jacket—Temporary repair may be possible by
draining cooling system, cleaning crack on either side with a file or
steel brush, and cementing a patch over the crack with ordinary tive
patching material.

9. Leaky hose—A hose leak can be repaired with electrical or
adhesive tape.

k. Leaky radiators—Chewing gum, sealing wax, or plastic gnsket
material pushed into u leak will often veduce or stop the loss of water.

82. Camp expedients.—a. Weather effects.—(1) During cold
weather, rubber tires adhere to wet soil and freeze. Befove moving
vehicles, the tires should be broken free from the ground.

(2) In parking overnight, ground should be selected that will re-
main firm regardless of storms. Provision must be made for satis-
factory driving-wheel traction for one vehicle at least so that the other
vehicles may be towed to solid ground with the least delay.

(3) When snow freezes to fenders and other painted parts of the
vehicle, it should not be removed by force as the paint may come off
with it. The best method is to melt the ice.

b. Supply problems—(1) When the available water is too dirty for
use in the cooling system, it should be strained ; if time and means per-
mil, water can be boiled and the floating sediment skimmed oft or
allowed to settle out. Rainwater, etc., may be used for batteries.
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(2) It is not to be expected that the many various types of fuels
and labricants requived for various vehicles will always be obtainable.
It is more than probable that the supply services will be able to send
forward only the fuels and lubricants of greatest general utility; any
grade of gasoline, oil, and grease, provided it is of good quality, will
meet immediate emergency needs for considerable periods and oper-
ators should he guided accordingly in keeping their vehicles in action.

Srcerron XV
MAINTENANCE

, Paragraph
General e 83
I’irst echelon (driver, assistant, and €rew) - e 84
Second echelon (troop or DAttery) oo e 85
Third and fourth echelonS. e 86
Muintenance operations.______________ —— 87
Muaintenance on the march_________._ ——e - 88

83. General.—Military vehicles operate under difficult conditions
and unusually good care is essential. Losses due to mechanical
Tailure must be kept at a minimum and minor repairs accomplished
auickly in order to keep motor transportation at the highest possible
lovel of efliciency.

a. Functions.—The Army system of automotive maintenance is
based on certain maintenance functions as follows:

(1) Scheduled preventive maintenance operations, unit replace-
ments, repairs, and inspections with the primary objective of eco-
nomical, uninterrupted vehicle service.

(2) Systematic detection and correction of incipient causes of
vehicle casualties before they occur and the action necessary to
maintain satistactory day to day operating condition of auntomotive
vehicles.

b. Unit replacement—The principle of unit replacement rather
than major repair of a unit while installed in the vehicle is practiced
in all cases where such assembly is available. Where minor repair
only is required and can be made without dismantling the unit or
removing the unit from the vehicle, the unit replacement principle
is not followed.

c. Fssential elements—Within the automotive maintenance sys-
tem of operating organizations will be included only the tools, equip-
ment, and personnel wliich ave necessary to insure combat efficiency,

d. Field maintenance—Care must be exercised by all personnel
to retain the distinction between the proper functions and scope of
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the automotive maintenance of operating organizations and those
of the supporting services under field conditions.

e. Maintenance echelons—There are, in general, four divisions of
Army maintenance called the first, second, third, and fourth echelons,
The first and second echelons of maintenance ave the responsibility
of the using arms and services, while the third and fourth echelony
nre Lho responsibility of the supply service (quartermaster or ord-
nance) personnel. The work performed in the various cchelons is
limited by the restrictions of one or more of the four elements
essential to maintenance functions, comprising personnel, equipnient,
supplies, and time. .

84. First echelon (driver, assistant, and crew).—The first
echelon maintenance is driver’s maintenance which covers the simple
operations that can be trusted to the skill of the average driver using
tools and supplies available on the vehicle. These operations include
driver’s inspections (pars. 65 and 72); servicing (replenishment of
fuel, oil, water, antifreeze, and air); Iubrication (except items re-
quiring special lubricants, equipment, or technical knowledge) : tight-
ening or replacement of nuts, bolts, screws, and studs; cleaning; care
of tools and equipment, tires, and storage battery; preparation of
the vehicle for maintenance operations and for command and tech-
nical inspections; emergency repairs (limited by tool kit and spare
parts carried on the vehicle). For further details see paragraph 73.

85. Second echelon (troop or battery).—a. I/nit commander —
The unit commander is directly responsible for the first echelon
maintenance and for part or all of the second. The success of pre-
ventive maintenance will depend upon the judgment, energy, comumon
sense, and ability not only of the unit commander but also his
subordinates including a motor officer, motor sergeant, and motor
mechanics. (See chart below.)

b. Regimental—In most arms and services there is provided by
Tables of Organization a regimental second echelon maintenance
organization. The personnel are a part of the headquarters com-
pany, battery, or like unit of the regiment and are administered by
the commanding officer of that unit.

86. Third and fourth echelons.—As between the two services in
wartime or emergency, either the Ordnance Department or the
Quartermaster Corps will perform such third and fourth echelon
muintenance as may be requested and fucilities perinit,

«. ‘Third echelon maintenance is that normally performed in the
field by quartermaster and ordnance personnel, embracing princi-
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pally the replacement of unserviceable unit assemblies by similar unit
assemblies held in third echelon stock.  In addition to unit replace-
ment, the third echelon supports and extends maintenance facilities
to the using arms and services by making repairs involving the use
of medium mobile shop equipment and by the services of general
mechanics and a limited number of trade specialists; by the supply of
unit assemblies and parts to the second echelony and hy the evacuation

MAINTENANCE ORGANIZATION CHART (SECOND ECHELON)

[ UNIT COMMANDER |

MOTOR OFFICER
Instruction Inspection
Operation Records
Maintenance Reports
Supply
SECTION MOTOR SUPPLY
CHIEF SERGEANT SERGEANT
Supervision Shop foreman Surveys
Operation Inspection Property Records
Reports Records Supply
l
_ 1
DRIVERS MECHANICS CLERK
Operation: Maintenance Dispatcher
Caretaking Caretaking Forms
Inspection Repairs Records
Lubrication Adjustments Supply
Accident Report Lubrication Memo. Receipts

RA FSD 746
to the third and fourth echelon shops of vehicles which require repairs
beyond the scope of second and third echelon facilities.

b. Fourth echelon maintenance is that normally performed in the
rear areas by the quartermaster or ordnance personnel embracing
the disassembly and repair of any or all unit assemblies which are
used in the automotive vehicles of the command to which the fourth
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echelon shop is assigned. Salvage and reclumation service 1s also
included.

87. Maintenance operations.—a. (eneral—~In order to main-
tain the vehicles in as near perfect condition as possible, scheduled
maintenance operations followed by maintenance inspections wre
necessary, all being performed in accordance with a definite schedule
based on time, mileage, or a combination of both,

(1) Repair—~Repuir consists of adjusting, tightening, replacing,
or reconditioning any part, subassembly, or assembly of a vehicle.

(2) Adjustment.—Adjustment consists of placing parts, sub-
assemblies, or assemblies in correct working relation to each other
and securing them in that position. FExamples are fan belt. tension,
breaker point clearance, brake and cluteh pedal clenrance,

(8) Tightening—Tightening consists of drawing up nuts and
serews where adjustment is not involved. Txamples are body bolts,
body screws, bumper bolts, fender and running board brackets, floor
board bolts or screws. A clear distinction should be made between
tightening (driver’s responsibility) and adjusting (mechanic’s
responsibility).

(4) Replacing—Replacing consists of exchanging any part, sub-
assembly, or assembly and placing them in proper adjustment. Tix-
amples are fuel and oil lines, distributor head, radiator hose, mufller,
oil filter, carburetor, generator, battery, brake parts. \

(5) Reconditioning.—Reconditioning consists of restoring any
part, subassembly, or assembly to a state of serviceability. Examples
are refacing valves, welding broken parts, patching t.u‘bes, turning
down an armature,

b. Daily.—Daily maintenance consists of cleaning, servicing, tight-
ening, and emergency repairs. In general, daily repairs will be of
an emergency nature based on defects reported by the driver and
supervisory personnel. .After an examination of these reports, the
work will be allotted to the various mechanics according to their
ability, or it will be sent to the shop. Ixcept in an emergency, a
vehicle will not be sent out before defects ave corrected.

¢. Weekly—Weekly maintenance is a continuation and check of
the driver’s daily maintenance, performed at least once each week by
the driver under the direct supervision of the section chief and under
the technical supervision of the motor maintenance personnel, Opera-
tions to be performed should include the maintenance in conjunction
with the inspection after operation (pars. 72 and 73) and a report
to the motor officer of any defects observed but not corrected.
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d. Lubrication—Lubrication operations should he performed by
designated personnel in accordance with manufacturer’s recommenda-
tions as amended by military authority. (See sec. XV1I.)

e. Monthly (1,000 miles) —This maintenance operation is per-
formed normally by the troop, battery, or similar unit mechanics
under the supervision of the motor sergeant. A record is made to
show the defects that could not be corrected, the time of accomplish-
ment, the mechanic who performed the operation, and the officer who
made the maintenance inspection. This record should be retained
until the semiannual (6,000-mile) maintenance operations and tech-
nical inspection, at which time it may be disposed of as the unit com-
mander sees fit. The guide as shown below for this maintenance may
be modified as necessary for the different vehicles; items marked with
an asterisk may require tools and parts not available or authorized, in
which case the defect should be corrected by the next higher echelon.

MAINTENANCE OPERATION
GUIDE (MONTHLY)

Vehicle road test

1. Bring engine to operating tem-
perature and examine for smoke or
fumes.

2 Examine condition of oil on meas-
uring stick; observe any ecvidences of
hlow-by or lenks.

3. Test horns, lights, and windshield
wipers.

4. Test for proper steering.

5. Check engine for power delivery,
acceleration, and unusual noises.

6. Test clutch action; stop and in-
vestigate unusual noises.

7. Mest gear sets and final drives for
ease of shifting and unusual noises.

8. Test brakes for equalization, stop-
ping distance, pedal travel, and “feel.”

9. Observe action of panel instru-
ments,

10. Observe final drives and pro-
peller shafts while another person
drives or while the vehicle is blocked
up with the wheels off the ground.
Note any overheating of units.

General maintenance

1. Clean and tighten storage battery,
terminals, and carrier bolts; test bat-
tery and refill to proper level.

2. Tighten body bolts, fenders, run-
ning boards, bumpers, brush guards,
headlamp brackets, mirrors, tow hooks,
pintle, body parts, radiator shell,
hardware, and windshield cquipment,

*3. Repaiv body injuries.

4. Replace unserviceable instru-
ments, safety devices, and gages.

5. Adjust lights; controls.

Driving azles; wheels

1. Tighten loose driving flange nuts
and cap screws,

2. Tighten and properly secure all
assemblies, pinion curriers, cover
plates, spring seats, bolts and nuts.

*3. Correct any leakage of lubricant.

*4 Remove any excessive play or
backlash.

5. Remove looseness or bind from
wheel bearings.

6. Tighten wheel stud nuts.
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1. Service air cleaner;
filter if required.

2. Tighten  engine fly-
wheel ofl Kinr
cover, manifold, aceessory attnchimenty,
and other holts and nuts,

*3. Correct all breakage, cracks, or
leaks.

*4,
points.

5. Replace all damaged wiring and
shielding.

*§. Correct malfunctioning generator
or starter,

*7. Correct generator output.

8. Adjust noisy valves.

*). If missing oceurs on road test,
ignition system should be checked
and spark plugs removed, examined,
cleaned, reset, and replaced if neces-
sary.

*10. Remove causes of other knocks,
neises, and unsatisfactory engine per-
formance. (Vacuum gage is valuable
for diugnosis of trouble.)

replace oil

mountings,

housing, pin, Limlng

Repair unserviceable breaker

Fuel system; cooling system

1. Clean dirty sediment bowls,

*2. Correct fuel pump leakage.

3. Tighten connections; repair or re-
place tubing; check valves.

*4. Corrcet malfunctions
pump.’

5. 'lighten radiator supports, braces,
and attachment of shell to core.

*@. Correct all evidences of water
leakage.

7. Adjust incorrect fan belt tension;
replace unserviceable belts.

8. Replace unservicenble hose and
hose clamps; check heater.

of fuel

Brakes; springs

*1. Replace worn brake lining.

2. Correct any leaks in system,

3. Fill master cylinder to level.

4, Centralize and adjust hydraulic
brakes.

TM 9-705
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Jrakes; springs—Continued

5. Correct malfunctioning of system.
6. Adjust propeller shuft hand brake,
7. Replace unserviceable shock ab-
gorhers and Jinkage; replenish thaid,
K, Itepatre or Kpring
hold-down bolts, clips, and center bolts,
). Tighten loose shackle hols,

brolen loose

Steering mechanism

1. Adjust or repair excessive play
in—

*Steering knuckle bearings.
Tie rod and drag link ends.
*Bushings.

Sector shaft and steering genr,

2. Tighten attachment of steering
mechanism to frame, and of steering
column to body.

3. Replace any excessively worn or
bent parts.

4, Tighten, replace, or secure prop-
erly all lock washers, cotter keys, nuts,
and similar items.

*5. Adjust wheel stops when turning
radius is incorrect; note auy wear on
drag link.

6. Lubricate entire mechanisin while
front wheels are off the floor, "Turn
whecels from side to. side to insure dis-
tribution of lubricant and to ascertain
whether or not the entive mechanism
works freely.

Clutch; transmissions; shafts

1. Adjust incorrect clutch free travel
and floor cleuarance.

*2. Repair defective shifter mechan.
isms.

3. Tighten all loose bolts and nuts,
supports, carriers, and cover plates,

*4, Correct any leakage of lubricant,

5. Correct misalinement of universal
joints.

*6. Repair all fractures.

*7. Replace excessively worn spline
and universal joints.

8. Open vents.

9. Repair or replace muflier or tail
pipe.
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Final record Final record—~Continued
1. Check road test. Signature of mechanie,
2. Record of defects remaining: Signature of sergeunt.
Unit. 4, Maintenance inspection certificate
Correction necessary. by motor officer (required by AR
3. Mechanic¢’s certificate: 850-15).
Date, RA 1'SD 747

f. Semiannual (6,000 miles) —Maintenance operations are normally
performed by the regimental second echelon of maintenance. Under
extremely severe operating conditions, certain items may have to be
checked every 2 or 3 months. An instructional guide similar to that
used for the monthly maintenance operations should be drawn up.
All accessory units are disassembled, cleaned, inspected, and lubri-
cated, and they are repaired or exchanged if necessary. Maintenance
operations which shonld be included normally at this period are as
follows:

(1) Records—Included should he inspection of vehicle, repair, and
operating records for the period followed by a road test.

(2) Fngine tume-up—Included should be a check of the oil filter
and air cleaner; a vacuum and compression test; cleaning of engine
interior and oil pan; adjustment of valves; servicing of ignition
system, generator, and starter; a check on the tightness and service-
ability of all parts and accessories.

(8) Fuel system—Included should be examination and servicing
of the fuel pump, carburetor, fuel lines, and tanks.

(1) Cooling system.—Included should be examination and servicing
of the radiator, fan belts, and water pump.

(5) Instruments—Included should be a check, servieing, and re-
placement if necessary of horns, lights, wiring, windshield wipers,
and panel instruments, gages, and controls.

(6) Cluteh, transmission, and transfer case.~Included should be a
check of clutch travel and floor clearance, shifter mechanisms, trans-
mission and transfer case supports, grease seals, tightness, and lubri-
cation.

(1) Propeller shafts and universal joints—Included should be an
examination for slackness, free movement of splined joints, grease
senls, and lubrication,

(8) Driving azles—Included should be a check of backlash; inspec-
tion, lubrication, and adjustment of wheel bearings, spring clips, and
holddown bolts, shackles, and driving flanges; a check for leaks;
examination of grease seals; lubrication.
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(9) Steering mechanism.—Included should be a check of the attach-
ment of the steering mechanism and column, steering linkage, excessive
pluy, steering stops and turning angle, and lubrication.

(10) Front end —Included should be a check of spring hold-down
bolts, rebound clips, shuckles, shock absorbers, lubrication and adjust-
ment of wheel bearings, tie rods, and tires for wear and alinement.

(11) General —Tneluded should be an examination of the hattery,
hody and attachments, curtains, top, windshields, mufller, and tail
pipe.

(12) E'ngine—~Check engine by bringing engine up to operating
temperature and checking results of tune-up for quietness: idling
speed ; acceleration ; leaks in carburetor, fuel pump and lines, cooling
system, oil lines and seals.

(13) Road test and record of operation.

g. Troop, battery, and regimental second echelon repairs—The
examples below do not indicate all the operations performed but show
some of the common ones. Circular 1-10, OQMG, covers the operations
in detail for the entire second echelon.

(1) Troop or battery—(a) Adjustments—Wheel bearings: pedal
clearances; steering gear and linkage; fan belts; water pump; spring
shackles; lights.

(b) Replacements—Carburetor; generator; distributor cap and
rotor; fuel pump; batteries and cables; manifold; instruments and
switches; oil lines and filter ; brake shoes.

(2) Legiment.—(a) Adjustments—Steering geometry; voltuga
regulator ; carburetor ; generator; valve tappets; timipg.

(b) Replacements—Tie rods; distributor points; valve springs;
carburetor; fuel pump diaphragms.

88. Maintenance on the march.—a. Maintenance personnel.—
Where marches of tactical units are involved, each organization will
have the maintenance personnel allowed by Tables of Organization,
and possibly some attached third echelon personnel. Maintenance per-
sonnel of batteries, troops, or similar units normally ride at the tail of
their respective units.

b. Equipment, spare parts, and spare units—The repair equipment
available consists of the tools and equipment allotted by Table of Busic
Allowances for each organization. The parts and units carried should
be sufficient to cover all malfunctions and failuves that expevience hag
shown will probably occur. Where small organizations such as bat-
teries, troops, or similar organizations operate by themselves, suflicient,
spare units should be furnished from the regimental second echelon or
from the third echelon.
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¢. Repair procedure—During marches, roadside repairs to disabled
vehicles are frequently temporary in character. Upon reaching its
destination, the vehicle should be repaired properly. The driver always
remains with the vehicle unless ordered by competent authority to
abandon it.

d. Towing disabled vehicles—Arrangements in any column for tow-
ing disabled vehicles will depend upon the type of vehicle, road condi-
tions, type of march, and other considerations. Towing vehicles should
be provided with tow bars, tow ropes, or tow chains. When repair per-
sonnel are working by the side of the road, warning guards, signs, or
flags must be put out unless the vehicle is completely ofl the rond. At
night, red lanterns should be utilized.

e. dbandoning vehicles—When vehicles on the march become dis-
abled and for some reason are not towed or are not capable of being
towed with vehicles within the organization, they may be abandoned
either temporarily or permanently.

(1) When the abandonment is temporary,.-the driver and possibly
a mechanic are left with the vehicle. In the combat zone, considera-
tion must be griven to the possibility of not recovering the personnel
and facilities thus detached. Every eflort should be made to remove
to other vehicles all essential combat equipment prior to abandonment
of the vehicle. A driver left with a vehicle awaiting maintenance or
salvage personnel should be given explicit orders concerning the
removal of the load.

(2) If the abandonment is permanent, the proper steps should be
taken to comply with orders covering such action. Vehicles should
be tagged to show the reason of their unserviceability. When oper-
ing units abandon vehicles, the supply service concerned must be fur-
nished accurate reports as soon as practicable of the location and
general condition of such vehicles.

Secrion XVI

LUBRICATION
Paragraph
General e 89
MethOdS o e 90
Ncheduleso e 91
Lubricants - e 092
Applieation 93

89. General.—Lubrication is an essential part of preventive main-
tenance; it determines to a great extent the serviceability of parts
and assemblies; it influences materially repair and operation costs;
it is one of the most important factors affecting dependable mobility
and useful vehicle life,
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90. Methods.—Lubrication operations may be decentralized or
centralized. In either case, the unit commander assigns definite re-
sponsibility for these functions. The motor officer, assisted by the
motor sergeant, prepares lubrication schedules, supervises lubrication,
and makes frequent inspections to assure himself that all vehicles are
properly lubricated. Good team work must be developed if the
desired results are to be accomplished.

a. Decentralized lubrication—"This method is particularly appli-
cable to field service operations, and will give excellent results when
personnel are properly trained and supervised and lubrieation sched-
ules nre eavefuly Tollowed.  Responsibility s divided ns follows:

(1) Driver—The driver performs the prescribed driver’s lnbri-
cation functions (par. 73c).

(2) Mechanics—The mechanics perform special lubrication to in-
clude gear cases, steering gear housing, wheel bearings, universal
joints, starting motor, generator, distributor, clutch release bearing,
water pump, fan, air cleaner, and changes of crankease oil.

(3) Supervisors—~Chiefs of sections or truck masters are charged
with direct supervision of lubrication by the driver. They should
make frequent inspections to insure correct lubrication in accordance
with the lubrication schedule.

b. Centralized Iubrication.—When this method is employed, all
lubricating functions are carried on at a central point and drivers
are relieved of all responsibility for lubrication except the replenish-
ment of crankcase oil. Vehicles should be sent to the central sta-
tion when lubrication is required, accompanied by the driver whose
services should be utilized to expedite the work. Centralized lubri-
cation is not recommended for field service operations.

¢. Detached. service—When automotive vehicles ave detached from
their organizations for such periods of time that they will miss their
scheduled Iubrication’ service, provision should be made for the per-
formance of the lubrication functions. Arrangements should be
made to send qualified personnel and the necessary supplies and
equipment with the vehicles, have lubrication performed by other
units, or provide the necessary supplies and equipment for the driver
to perform the operations.

91. Schedules.—Lubrication schedules are required for each make
of vehicle. The schedule or chart furnished by a manufacturer forms
the basis for organizational lubrication procedure. In cases whera
recommended periods are too infrequent to provide the desired lubrvi-
cation for military purposes, necessary modifications must be ¢ffected.
In general, the chassis and slow-motion parts should be lubricuated
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every 7 days or 50 hours of vehicle operation, while the crankcase
oil should be checked frequently and changed after not more than
1.000 miles of operation, or more often during prolonged periods of
cross-country driving, hard pulls, or idling. Gear lubricants should
be checked weekly and changed seazonally unless operating mileage
requires more frequent changes. Severe operating conditions nuy
require immediate attention, vspo(‘i'xﬂv in cases where vehicle com-
ponents have been submer ”Ld in water, chemicals, snow, or mud.

a. Records—A complete record of lubucatlon will be kept for
every vehicle. Responsible personnel will accomplish a check sheet
at regular intervals to indicate the actual mileage and date at which
each component receives such attention as prescribed.

b. Instructions~—Lubrication instructions for the various com-
ponents of these vehicle groups, as discussed in detail in preceding:
sections, are consolidated and charted for review in the lubrication
schedule and chart below.

¢. Supplies—Lubricants and application equipment should con-
form to the recommendations of responsible manufacturers or the
supply services concerned. When theser recommendations are in-
consistent, authorized bulletins and circulars published by the supply
services and loeal vegulations should govern. During field service,
it may not be possible to supply a complete assortment of lubricants
calledd for by the schedule to meet the recommendations and it will
then be necessary to make best use of those available, subject to
inspection by the regimental motor officer in consultation with re-
sponsible ordnance personnel.

92. Lubricants.—Correct lubrication requires the use of several
types of lubrvicants and the application of each type in accordance
with the lubrication schedule below.

a. Symbols—The SAT identification numbers are used to indicate
the viscosity (body) of an oil but do not in any sense reflect quality
or specific characteristics. Government symbol (Navy contract)
numbers and the SATE viscosity equivalents for engine, transmission,
and differential oils are tabulated in the lubricating oil viscosity
chart below. Tederal or U. S. Army specifications for greases and
fluid lubricants are incomplete and Navy contracts do not apply.

(1) Selection.—Some confusion in the selection and use of straight
mineral oils available under the Navy contract have resulted from
the fact that certain oils may be used for either the transmission or
the engine. For example, Navy symbol No. 3100 is classified as
SAE 90 when required for a transmission, and SAE 50 when re-
quired for the engine. Actually there is no difference in these oils.
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LUBRICATION CHART
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LUBRICATION SCHEDULE

Part and application

500 MILES

Cluteh throwout bearing oil

cup.
Shock uabsorber uarm pressure
fittings (8).
Water pump grease cup (one
turn).
1,000 MILES
=
H .
¥ Clutch shaft pressure fittings
(2).
Differential housing plugs (2)--

Distributor shaft 0il cup__._.___

Drag link and tic rod pressure
fittings (4).

Engine crankease. .. -----uooo

Engine crankease flushing oil___

Engine front trunnijon pressure

fitting.

Amount

7 drops____.
As required .

Asrequired -

As required.

As required..

As required.
6 quarts____

4 quarts____

As required.

COL-6 Tl

Fan hub bearing plug_. _______
Generator oil cups (2)
Linkage; bumper roller; pintle. .
Pedal shaft pressure fittings (3) -

Propeller shaft brake anchor
pin pressure fittings (2).
Propeller shaft slip joint pres-
sure fittings (3).

Spring shackle and bolt pres-
sure fittings (12).

Steering knuckle lower bearing
and Rzeppa universal joint
trunnion socket channels (2).

= Steering knuckle upper bearing

@t pressure fittings (2).
Transfer case housing plug._ ...

Transmission housing plug_.___

As required._
As required.

As required.
As required.
As required._

As required._

As required.

As required.

As required._

Lubricant ggﬂ,lmlg 'g?: ; ,;4;30'}? Remarks

Engine oil .. _._____. SAE 20__| SAE 30.| SAE 40.; Oil line extends through clutch
housing.

Charssis lubricant _ ___{ Soft_____ Medium_______. Apply until fresh clean grease cox-
trudes from bushing.

Water pump grease. ... _ oo oo Never use chassis or fiber 1ype
grease,

Chassis lubricant. . __| Soft_____ Medium._______ Apply until fresh clean grease ex-
trudes from bushing.

Gearoil__..__.______ SAE90__} SAE 140_______ -{ Check and maintain proper level,
Drain, flush, refill after first
1,000 miles.

Engine oil . _________ SAE 20._| SAE30_________ Do not over lubricate.

Chassis lubricant____| Soft_____ Medium . _______ Apply until fresh clean grease ex-
trudes from bushing.

Engine oil_____.____ SAE 20__} SAE 30.| SAE 40_| Check gage daily. Maintain proper
level. Drain thoroughly while

Engine oil_.________ SAE 10__| SAE20._._.____ hot. Add flushing oil, idle engine
5 minutes, redrain. Do not use

R kerosene or solvent.

Chassis lubricant. ___| Soft.____ Medium. __.____ Apply until {resh clean grease ex-
trudes from bushing.

Engine oil._________ f Remove slotted head screw.

Engine oil____._____ ISAE 20_.) SAE30_____.___ Do not over lubricate.

Engine oil.___._____ Avoid waste. .

Chassis lubricant____| Soft_____ Medium._ - _____ Apply until fresh clean grease cx~
trudes from bushing.

Chassis lubricant____| Soft_____ Medium._.____. Apply until fresh clean grease ex-
trudes from bushing.

Gearoil.._ _________ SAE 140_| SAE 140________ Avoid excessive lubrication.

Chassis lubricant____| Soft__.___ Medium._..____ Apply until fresh clean grease ex-
trudes from bushing.

Gearoil .___________ SAE 140.| SAE 250__._____ Remove relief plug before filling and
to check level. Insert fitting in
axle driving flange. Do not use
chassis lubricant.

Chassis lubricant___ .| Soft__.__ Medium-.______

Gearoil_ ... __.__. SAE 140§ SAE 250___..__. Check and maintain proper level,
Drain, flush, refill after first
1.000 miles.

Gearoil_.__________ SAE 90_.) SAE 140....___. Ckeck and maintain proper level,
Drain, flush, refill after first
1,000 miles.
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N K o
Part and application Amount Lubricant 384,(6101;; | ‘ggo ;; »}fggm; Rewmarks
2,000 MILES

Air cleaner reservoir__________ Asrequired.| Engine oil__________ SAE 20__! SAE 30_{ SAE 40.| Drain, clean, and refill.  Check
daily and maintain proper level.

Brake fluid reservoir plug.____ Asrequired_| Lockheed #21 Hydraulic brake fluid with level %-inch

helow top of tank.

Engine crankcase oil filter_____ As required .} Replace_ | oo e Replace filter cartridge us required
to maintain clean oil

Propeller shaft universal joint | Asrequired_| Gearoil..._______.. SAE 140__| SAE 140 _.__ Do not use chassis lubricant.  Ap-

‘2 pressure fittings (6). ply until vverflow at relief valve.
< Shock absorber reservoir plug | Asrequired_| Houdaille #1400 fluid. ... Maintain  reservoir  level.  Keep
4). out foreign mattier.

Spring leaves (spray) ... __ Asrequired_| Penetrating oil___ ... .- Optional; not recommended by
manufacturer.

Starting motor oiler___________ 2 drops...-- Engineoil__________ SAE 20_..| SAE 30..._____ Do not overlubricate. Kecp oil
off commutator.

Steering gear housing plug.__.. Asrequired_| Gearoil._________. SAE 140._| SAE 140/250____] Use steering gear Yubricant if avail-
able. Fill housing.

6,000 MILES OR SEASONALLY )

Cooling system_._____________ 19 QUATES . | oo e Clean water or antifreere solution.
Drain, flush, and refill. Check
daily.

Distributor breaker arm felt | 1 drop-.___._ Engine oil__________ SAE 20 . ____________ Do not overlubricate

wick oiler o
Distributor cam. o Wipe___._ "--i Vaseline or petrolatum___.______._______________ Do not overlubricate.
Frgﬁt. axlle differential housing | 9 pints_____ Gear oil-_____..____ -| SAE90__| SAE 140________ Drain, flush, and refill. Seasonal
er plug. changes to be made regardless of
- . ] . ) mileage.
Ref;? axlle differential housing | 3 quarts____| Gearoil.___________ SAE90._| SAE 140________ Drain, flush, and refill,  Seasonal
er plug. changes to he made regardless of
] . mileage.
Speedometer cable and gear___| Asrequired.] Graphite . __________| __ .. __ |- .. ___________ To be done only by ardnance repair
housing. shop s ‘ L
Starier Bendix dri.ve__________ Asrequired.} Engineoil._________ SAE 10_.] SAE20___.____ Remove, clean, and dip in oil.
Transfer case housing filler plug.| 3 quarts.___| Gearoil.___________ SAE 140.| SAE 250 ______ Drain, flush, and refill.  Seasonal
changes to be made regardless of
T o ] . mileage.
B ransmission housing filler plug.| 5 quarts___.| Gearoil..__________ SAE90__| SAE 140_.______ Drain, flush, sand refill,  Scasonal
changes to be made regardless of

. o ] ] mileage. .

Vacuum power unit cylinder | 2 ounces__..{ Bendix vacuum cylinder oil______________________ Be sure to replace cap after lubri-
W}(J-ap 1{)lug.. . cating every 6,000(0 10,000 miles.
eel bearings.___.__________ As required.| Grease_.._...___._.___ Medium._| Hardo._________ Disassemble. clean, and  repack
6,000 to 10,000 miles. Do not
lubricate through wheel cap fit-
ting. Use wheel bearing grease.

Do not overlubrieate,
Nore.-—Clean ground filler plugs and wipe off fittings before applying lubricant. Lulricate chassis parts after washing vehicle or after prolonged n‘s‘m-m:v'x mr through watar

en.lfor snow.
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Requircment

Fugine oil:

SAE10 00 Wy _____..
SALL 20 (20 W)___________.
SAE 30 {
SAE 40 .. {

{

Gear oil, extreme pressure:
SAE 90 (EP)
SAE 140 (EP)
SAE 250 (EP)

Chassis Tubricant:
Winter grade (soft) 1
Summer grade (medium)_.__ |

Water pump grease_ _______._._.

Wheel bearing grease:
Winter grade (inedium)
Summer grade (hard)

Contract or designalion

Annual Navy contract:
Symbol 21104 . ...
Symbol 3050 _______.._..-
Symbol 10655 ____._ ...
Symbol 3005 _.._____
Symbol 10805 ______.____.
Symbol 30680 .. __._____

Annual Navy contract:
Symbol 1100 (medium)____
Symbol 3100______________

T. P. S. class 14:! Supplied by
contractors.

T. P. S. class 14:1! Supplied by
contractors.

T.P.S. class 14 _________.._._

}T. P.S.class 14V _________.__._

Substitute specification

i
|

VY -0-496, SAE 20____________
VV-0 -196, SAE 30

|
B
I
|
|

SAE 90/140/250 specifications
for transmission, differential,
transfer case, steering gear
housings, and universal joints.

VV-L~761, Class B2___________ X
VV-1-761, Class C2.__________

Chassis grease (grade 1 or soft). .
Chassis grease (grade 2 or me-
dium).

Water pump grease (caleium)__.

Wheel bearing grease (grade 2 or
medium).

Wheel bearing grease (grade 3 or

hard).

Emergency conditions

Specify for ecmergeney require-
ments branded, “premium’’ or
“regular” first quality sutonmo-
tive engine oils produced by
reputable and experienced com-
panies.

Specify in addition to SATI deslg-
nations, branded, highest qual-
ity, noncompounded automo-
tive gear lubricants produced
by reputable and expericneed
companies.

G046 WL
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Petrolatum or vaseline_.__.______
Penetrating oil .- ______________
Hydraulic brake fluid___._______
Shock absorber fluid_ ... _______
Solvent_ _ ... . ______________
Vacuum cylinder oil____________

Fed. Stock Catalog 14-P-95_____
Fed. Stock Catalog 14-0-3217__
QMCES 377 __ ...

U.S. Army No. 2-67____.______

Oil, penetrating, noncorrosive_ . .

“Lockheed” No. 21 hydraulic
brake fluid.

1 Treasury Department, Procurement Division, General Schedule of Supplies, Class 14, quarterly grease contract.
? Will be used by Treasury Department, for contracts beginning Oct. 1, 1940.

3 For delivery in the District of Columbia, nearby Virginia and Maryland, only.
4 For temperatures from +10° F. to —15° F.; below —15° F. add 55 percent transformer oil (Navy symbol 9045) to engine oil SAE 10 W (Navy symbol 2110).
$ These oils recomnmended by reason of higher viscosity indices.
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LUBRICATING OIL VISCOSITY CHART
aybolt universal vis-
§ f:losily (sie(fonds) SAE No.
Item Navy symbol 7
Q Qo
At %30 At 1?"10 g‘gé Gear oils *
1 2075 Refrigeration oil.__.| 70-90 |______.__|._.__.
12 1 2110 Forced feed oils....| 90-120 |..__._-_. 10W
3 2135 Automotive and | 120-145 |_.____.__ 20
genera! oils.
4 {2190 Automotive and | 185-205 | ___. .| 30
general oils.
5 2250 Automotive and | 245-280 | _______. 40
' general oils.
*6 | 3050 Automotive and {.________ 45-55 | 20W
general oils.
7 3065 Automotive and |.___.___. 60-70 30 80.
general oils,
8 3080 Automotive and |.________ 75-90 40 90 (low).
general oils.
9 | 3100 Automotive and |____.____ 90105 | 50 | 90 (high).
general oils.
10 | 3120 Automotive and |.___.____ 115-125 | 60 | 110 (low).
general oils.
210% 1 1065 Class A oils_______| __._____ 62-68 30 | 80 (medium).
211 1080 Class A oils_ .o oo | oo 76—84 40 80 (high).
12 1100 Aviation oils_ o __|.________ 93-103 50 | 90 (medium).
13 1120 Aviation oils. . ____{_________ 115-125 60 140 (low).
14 1150 Aviation oils_ . _|o_______ 140-160 70 140 (medium)
15 4065 Compounded oil. . {____._.___ 65-75 ®
16 | 5065 Mineral marine en- j_________ 65-75 Q)
| gine and cylinder oils.
17 | 5150 Mineral marine en- |___._____ 135-165 | (9
! gine and cylinder oils.
18 5100 Mineral marine en- |_________ 180-220 ®
gine and eylinder oils.
19 | 6135 Compounded steam_|_______._ 120-150 )
cylinder oils.
20 7105 Compounded steam |.._._____ 95-110 Q)
cylinder oils,
21 8190 Compounded air | 180-200 | ... _.._ ®
cylinder oils,
22 9045 Transformer oil_____ 5065 |- feooo

1 For temperatures between minus 10° ¥, and plus 10° F.

1 These oils recomnmended by reason of higher viscosity indices.
1 Except when extreme pressure (EP) or hypoid lubricants are recommended.
¢ Not used.
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(2) Classification—The SALE numbers used to classify transmis-
sion oils are derived from viscosity measurements in Sayboit furol
seconds taken at 100° I., whereas the SAE numbers used to classify
engine oils are derived from viscosity measurements in Saybolt
universal seconds taken at 130° F. and 210° F. For approximate
conversion, Saybolt furol viscosity values when multiplied by ten
give the Sayholt iiversal equivalents,

b, Types-—(L) Lubricating oils—labricating oils ure scelected
from the mineral oils specified in the Navy Department contract.
They are characterized by physical properties such as viscosity,
flash point, and pour point and should be used in accordance with
recommendations as approved or amended by military authority.
In these vehicles, lubricating or engine oils of the proper viscosity
are employed to lubricate engine bearings, the electric starter, gen-
erator, distributor, fan bearings, and slow-moving surfaces such
as brake pedal pivots, linkages, hinges, etc.

(2) Chassis ubricant—A grease of light consistency which has a
tendency to spread rapidly over bearing surfaces, cling to them for
a long period, and resist the action of and seal against water and
dirt, is required in high-pressure greasing equipment to lubricate
slow-moving elements of the chassis equipped with pressure fittings.
Several basic types of greases are commercially available for chassis
lubrication of components such as spring shackles, kingpin upper
bearings, pedal shafts, the tie rod and drag link, etc., but excluding
wheel bearings, the water pump, and universal joints except under
certain conditions. These types incorporate a caleium. aluwminum,
or soda soap base and generally range in consistency from a semi-
fluid to o medium grade or an unworked penctration (A, 8. T. A[L)
of about 300.

(a) Calcium soap grease—This grease has been in use for the
longest period. It is yellow in color, smooth in texture, and contains
a low viscosity mineral oil. It is insoluble in water but has a very low
melting point and will leak out readily at moderate temperatures.

(b) Alwminum soap grease—This grease is light amber in colov
and quite adhesive. While it is not soluble in water, the latter has
the effect of destroying the lubricant’s adhesive properties.

(¢) Soda soap grease.—This grease has the highest melting point
of the several types mentioned and will not separate at temperatures
in excess of 250° F, Tt has been found that a soda soap-grease
having a low soda soap content under 8 percent in combination with
a very high viscosity cylinder o1l stock is usually water resistant to
road wash or submersion.. The lubricating and load-carrying prop-

121



TM 9-705
92 ORDNANCE DEPARTMENT

erties of such greases are governed by the quality and viscosity of
the mineral oil used us a base stock and not. by the grense consistency
which is proportional to the soap content. Specifications for grades
are indicated by numbers to fucilitate selection based on the desired
ease and manner of application, in consideration of the temperatures
and equipment involved.

Nore~—For general stmmer conditfons, use a grade No. 2 (medln) such as
Muarfak 2 or equivalent, Ifor general winter conditions where the lubrication
is performed in an enclosed or heated building and where the prevailing out-
door temperatures are below 32° F,, use a grade No. 1 (soft) such as Marfak
1 or equivalent. For very low atmospheric temperatures where lubrication
is performed outside at temperatures generally below 32° I\, use a grade No. 0
(semitluid) such as Marfak 0 or equivalent. (Refer to current contract
schedules.)

(3) Water pump grease—This grease is developed specifically for
water pumps which employ gland packing. Such a grease should
be high in calcium soap content to obtain the required consistency
and melting point for adherence of the lubricant to the shaft when
in contact with hot water.

(4) Wheel bearing grease—This grease, fibrous in nature, has a
high melting point and a very strong tendency to cling to bearing
surfaces which makes it particularly suitable for the lubrication of
parts and assemblies where centrifugal force tends to throw out the
lubricant, but it is usually soluble in water. In all atmospheric tem-
peratures down to approximately plus 10° F., use a grade No. 3
(hard) such as Marfak 3 or equivalent for roller bearings and in lower
temperatures, use a grade No. 2.

(5) Gear otls—These lubricants are heavy bodied pure mineral oils
that are used for the lubrication of axle differentials, the steering gear,
transmission and transfer case, and universal joints. Current SAE
practice discontinues the use of references to SAE 110 and 160 gear
oils in favor of SAI 140. Generally, the SAE 140 and SAE 90 grades
of quality lubricants will serve for most equipment under ordinary
summer and winter operations respectively. The SAE 140 is given
a viscosity range in Saybolt universal seconds of 120 to 200 at 210° F.
and must have such a consistency so as not to channel in service at plus
35° I, Extremes in temperature or service conditions may necessi-
tate the use of SAE 80 (below minus 20° It.) or SAL 250 (high limit).
Straight mineral oils rather than hypoid lubricants are recommended
by rexson of their stability and wide source of supply. Characteristics
to be considered include such factors as sufficient viscosity to prevent
wear, resistance to channeling at low temperatures, physical stability,
facilitation of gear shifting during cold weather, and freedom from
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pear clashing during warm weather, Another factor, while not
relatad fo Tubriention proper, frequently enuses modilientions of wpocis
fications as concerns lekagre and itg elimination,

(6) Fluid gear lubricant—Under certain conditions, a substitute
for gear oil may be preferved in the form of a fluid gear lubricant of
the Marfak grease type for use in the drive shaft and front axle univer-
sal jointg to connteract the effects of water and Timit loss of Tnbrieant
due to leakage through worn seals or loosened housings.

(7) Miscelluneous fluids—(a) Penetrating o0il.—This oil is used
principally to get into places that have become very dry or rusty, such
as brake linkage, nuts or bolts that cannot be loosened or tightened
with a reasonable amount of effort, and to free or clean other
mechanisms. It will not corrode any metal in machine construction.

(b) Petrolatum.—This compound is used for the distributor cam
and to coat battery terminals and connection§ to reduce corrosion.

(¢) Cleaning solvent.—This solvent is a compounded fluid used for
washing engines, parts, and assemblies. Tt is not highly inflammable
but should be employed with caution when used around hot engines.

(d) Alcohol—Hydraulic brake parts should be cleaned with de-
natured alcohol. Gasoline, kerosene, cleaning solvents, and oils must
not be used.

¢. Weather factor.—In general, a lighter or lower viscosity lubricant
is used in cold weather. Viscosity may be described incidentally as
that quality of oil which increases or decreases under heat or the lack of
it respectively. Like butter in the summer heat, it thins out whereas the
same substance in the cold thickens and becomes hard, and the handling
in lubrication equipment is affected accordingly.

93. Application.—Lubricants are applied to vehicles by employ-
ing the equipment provided by Tables of Basic Allowances.

a: Lubricating 0ils—Oil should be poured into the engine crank-
case through the filler pipe. Extreme care should be taken to pre-
vent dirt and other foreign materials from entering the crankease.
O1il measures and funnels should be scrupulously clean. Oil is ap-
plied to other required surfaces by using an oil or squirt can.

b. Gear lubricants—Gear lubricants should be introduced into gear
cases through filler pipes. If a gear lubricant bucket with pump is
available, it should be used to expedite the work. Care should be
taken to prevent overfilling and the level should be checked after the
mechanism has been warmed in operation. ‘

¢. Chassis lubricants.—Chassis lubricants should be applied by
using a high pressure hand gun or a power operated grease gun,
Lubrication fittings should be cleaned before the grease is applied.
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Grease should be forced through the bearing until clean grease is vis-
ible on both ends of the bearing.

d. Water pump grease—\Vater pump grease, when required, should
be applied by using the grease cup.

e. Fiber greases—To lubricate wheel bearings, the wheels should
be dismounted, old grease removed, and bearings cleaned, dried, and
inspected. The bhearings should then be dipped or conted with engine
lubricating oil (in ovder to cause the grease to adhere to the balls or
rollers) and repacked with the grease. Care should be taken that
the correct amount of lubricant is used and that the wheel bearings
are properly adjusted. Close adherence to approved recommenda-
tions is essential. :

f. Miscelluneous hibricants and fluids—(1) Spring ubricant —If
the spring is provided with a spring cover, the lubricant should be
forced into the cover. If no cover is provided, the spring should,
when necessary, be removed, disassembled, cleaned, and thoroughly
lubricated. Partial lubrication may be achieved by jacking up the
vehicle, separating the spring leaves, and applying lubricant between
the leaves with a putty knife, or by spraying.

(2) Penetrating oil —If supplied in small quantities, the penetrat-
ing oil will usually be furnished in a can, similar to a squirt can,
ready for use. If furnished in quart or larger containers, the oil
should be removed from its container as required and applied with a
squirt can.

(3) Petrolatum or vaseline—Petrolatum or vaseline should be ap-
plied with a brush or in small quantities by hand.

(4) Cleaning solvent—Cleaning solvent should be used with a
stiff bristle brush or applied by an air operated cleaning gun. Metal
brushes should never be used when cleaning an engine and the solvent
should not be introduced into the interiors of the accessories, conduit,
or oil lines.

g. Common mistakes—Inexperienced men often make the following
mistakes when lubricating vehicles:

(1) Tgnoring lubricating charts and instructions.

(2) Substituting inferior or improper lubricants.

(3) Neglecting fittings or special lubrication requirements by reason
of lacking proper lubricant for same instead of reporting circum-
stances promptly and securing necessary supplies.

(4) Changing the engine oil when the oil is cold. The oil should
be changed immediately after a run of not less than 10 miles so
that the solid contaminates (dirt, carbon, and metal particles) will
be in suspension and drain out with the old oil.
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(5) Maintaining the level of the ‘engine oil too high, resulting in
excessive oil pumping, plug fouling, and valve sticking.

(6) Diluting lubricating oil with kerosene except in an emergency
when recommended oils are not available. When low prevailing
temperatures warrant, lubricating oil dilution should be effected
with electric transformer oil], Symbol 9045, which has a viscosity
of 50 {o 65 seconds at 130° ¥, Since the viscosity of kervosene is
about one half as much, approximately double the quantity of kero-
sene ordinarily suggested will be required when the transformer
oil is used but since the latter actually is a lTubricant in eflect, and
kerosene has a mild abrasive action, the reason for the substitution
is obvious. For instance, where the prevailing temperature is lower
than 15° below zero, a mixture of 55 percent of the oil recommended
by the manufacturer and 45 percent of Symbol 9045 will facilitate
starting without affecting adversely the viscosity, lubricating film,
or quality of the oil.

(7) Applying too much pressure on the water pump lubricunt
fitting, which forces away the packing and permits the escape of the
lubricant into the cooling system.

(8) Maintaining the lubricant level too high in the transmission,
transfer case, and differentials, which causes too much heat to be
generated and permits the lubricant to escape to pavts where it is
undesirable. Grease retaining washers in the transmission and dif-
ferential should be replaced as soon as they become unserviceable.

(9) Applying too much pressure to universal joints, which destroys
the effectiveness of the grease retainers.

(10) Over lubricating rear wheel bearings, which forces grease
past the retainer into the brake drum.

(11) Applying grease to a bearing whose parts are wet with kero-
seng or any other solvent. Such practice invites trouble. Bearing
must be bone dry before grease is applied.

(12) Mixing extreme pressure greases made by one manufacturer
with those made by another.

Srerion XVII

INSPECTIONS
Paragraph
G CT A e e e e e e Ot
Command — e e a5
M NN GO e a6
T CIN U] e e e e e 07

94. General.—a. Purpose—Inspection has as its purpose the de-
tection of deficiencies of mechanical condition, quality of maintenance
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INSPECTION

WAR DEPARTMENT
QMC Form No. 2500 TECHNICAL INSPECTION REPORT OF MOTOR VEHICLES

Teutative

This form indicates the scope of complete technical inspection of all motor

vehicles for all echelons. It does not prescribe a required routine or pro-
cedure. [tems will be checked to the extent of ability of personnel and
adequacy of cquipment available.

Date. ..
Vehiele Nomonelature | N e e ! -
U. 8. A, Registration No__._.. Mlluu.,c ______________________________
Organization_.. .. . ____.. Station. L.

Supply Arm or Service Maintaining Vchicle
Cheek v, is satisfactory, X adjustment made, X X r(.pnn or replacement

needed,
EXTERNAL INsPECTION | 38. Fluid brake_____ ‘ 65. Tank, air____.__
39. Governor, seal___ 66. Trf. case-sub-
%' ﬁgﬂ)ﬁmrlﬁﬁﬁﬁé"“‘ 40. Housing, steer.” 67 1 t’%mns _____ i
Y s T— gear_ .. _.__._. . Trf. case-sub-tr.
j' {igii-"‘ """"""" —— {41, Pump, water____ lubr’n_____._. ’
S e T —— {42, Shroud, engine*_ 68. Transmission____
5. Camber*¥______ E— r P _—
DA . —— | 43. Spark plugs _____ 69. Transmission
6. Carrier, tire___.. —— {44, Straincr, fuel” lubr'n '
Z.' %?;tt“lr]:: """"" — S pt‘unp ________ 70. \théOlS-,—f-T“(;;l-t_,—‘—
o L Pmmm e 45, Strainer, scav- adjustment
2. I‘)OO“', """"" _— enge oil*______ and trueness._
10, Fendersoo... - 146 g tem fire ex- | 71. Wheels front,”
11. Gate, tail_ .- e S bra
12, Glass. o oeee e y o DTTTTTEEmT —_— AT Uai _—
13, Cuardsheadlight ié' --------------- —_— ;g Wheels, rear_ ..
14, Guard, radiator_ TTTTTmeTToTmees 74 T TTTTTTTTmm _—
%d Hggﬁ;,ﬂto;\;_::-——_ HOIST VEI,I‘ICLE (IF PRAC-|75. _ .. ________.
17, Lights____o..._. _ FLOABLE) INTERNAL INSP. (START
18, Paint______..... _} (Except full track & rear ENGINE)
19, Pintles_ . _.____ —| endofhalf-track vehicles)
20, Radiator_____._ 76. Ainnmeter_______
21, TS e eace s 49, Axle, front_____. 77. Accelerator_ ____
O N OP e e e 50. Axle, frt. drive, 78. Chokeoooooo___
23, Toe-In_ oo oo tubr'n. ... 79, Cut-onb_o oo oo _.
F S 51, Axle, rearo_Lo . . 30, lixtinguisher, fire
L T 52, Axle, rear, lubr’n 81, Kilter, trans, oil*
o oy | 83, Body, bolls.____ 82, Guuge, air. . _._. —_
HOOD UP (ENGINE STOPPED) 54, lingine, side pans____ | 83. Gauge, fuel___ ..
26, Anti-freeze_____. 55. Frame, ’ distortion 84. Cauge, oil______
27. Asscmbly, break- 56. Frame, rivets_ _ . 85. Generator_ _____
er Pl 57. Joints, universal. 86, Horn_________._
28. Baffles, inter- 58. Lines, brake 87. Indicator, heat__
[Ch4 N (hydr.-air) .___ 88. Insulation, hull¥
20, Battery____.____ 59. Linkage, Dbrake 89, Lights__________
30. Belt, fan_______. (meeh) .. _____ 90, Pad, protecting*®
31. Cleaner, air_____ 160, Linkage, steer- 91, Protector, peep
32. Compressor, air.. ing_._.____._. hole*________.
33, Lngine, oll___.__ 61, Shafts, propeller. 92, Pump, priming¥
34, Tlan, cooling.____ 62. Spring, front as- 93. Seats, troop__.__
35. Filter, fuel. __._. sembly. .. __._ 94, Starting motor_ _
36. Filter, oil (ex- 63. Spring, rear as- 95. Switeh, battery*.
ternal) . ____ .. sembly_.____. 96. Switch, ignition.
37. Filter, oil (in 64. Shock absorbers, 97. Switch, mesh.
eng)*_ . ____. ! il starter®*_ ___._.
* Ordnance vebicles, ** Normally 3d and 4th echelons,
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SCHEDULE
98.

99.
100.
101.
102.
103.
104,

104,
1os,

Switeh,
starter®__.___
Switch, starter_
Tuachometer® . __
Tools. o . ---.
Throttle. . ...
Upholstery....-
Wiper, wind-
shield_ . .-__.
Vincomotorea...
Volteler®. .. _

|

il

Hoon ur (WNQIND

NING)

RUN~

109.
110.

Tingine noise.__
Engine, smooth-
Ness- oo

111, Engine mount-

Gaskets (all)___
Leaks, fuel
Leaks, oil_.___
Leaks, water___
Valves, noise.__
117. Wiring, ignition
118. Wiring, other._.
119, .

112.
113,
114,
115.
116.

11

ROAD TEST VEHICLE

122. Body, noise-_ ..
123, Brakes, hand__.

121, Brakes, service.
125. Brakes, stcer-

|

RIPAIRS

. Cluteho oo
. Drive units,
NMOISC. oo oL -
. Kngine, noise_ ..
. Engine, smooth-
HCSS . cmee o
. Engine, power.
. Gear shift_____
. Covernor..___..

. Speedomoter.
. Sleering mech..

COMBAT VEHICLES*
SUSPENSION (FOR FULL
TRACK AND REAR END OF
HALP-TRACK VEHICLES)

141, Arm, bogie_____
142. Bearing, bhogie
ATIN oo
143. Final drive,
Jubr'n___.___.
144, Leaks, final
drivec—-.____
145, Leaks, wheel
hearing_ .. __.
146. Springs, suspen-
21107 3 SR
147. Sprocket...____
148. Tires, hogie_. ...
149, Track, adjust-
ment__..____
150. Track, metal
compon’ts_

TM 9-705

04

. ‘I'rack, rubber
compon’ts_ .
. Tube, axte_ ...
3. Wear, bugice link
. Wear, bogie liuk
pin_..._.
. Wear, gudgeon
3. Wear, gudgeon
guides. .. .
Wonr, sprochet 77
. Whee!l, bogie. .
. Wheel, idtero__ .

—_—

|

TURRWY

. Insulation_ ..
. Locks, top door.

162, Lock, turret.. ..
163. Mech.  travers-
N oo
164. Protcctive, peep
holeo_._.._.
165. Rollers, turret

supportiug._
AMMUNITION HRACKS

166. Condition_..___
167. Packing, leath-
143 S

GUN MOUNTS (TO BB
LISTED)

T

REQUIRBD (EXPLANATION)

REMARKS AND RECOMMENDATIONS!

Inspector,
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operation, appearance, servicing, vehicle operation, and the recom-
mendation of corrective measures to prevent recurrence of such
deficiencies.

b. Scope—~—While the appearance of the vehicle as a whole is of
some concern, the important inspection is that which covers the
normal adjustments and mechanical condition of operating units
and investigntes the Tubriention requirenents of the vehicle with a
view to maintaining the standards of reliability and performance
originally built into the vehicle. Such inspections are classified as
command, maintenanece, and technical.

(1) Negligence—Visual detection of negligence is possible result-
ing in accumulation of grease, oil, and dirt in the vehicle, rusty un-
painted surfaces, and loose equipment representing elementary faults
which may lead to trouble.

(2) Faulty practices—Such practices, common to both operation
and mainutenance, include speeding, riding the clutch, habitually
clashing geavs, refilling grease guns indiseriminately with any lubri-
cant at hand, and overlooking vital points during inspection routines.
It is also improper to alter or modify any vehicle or part thereof with-
out authority.  Special devices may not. be added to a vehicle except
in cases where experimentation is authorized, and no component or
equipment. may be removed or omitted unless specifically ordered.

(3) Corrective measures—Suggestions toward changes in design
prompted by chronic failure or malfunctions, equipment changes,
inspection and maintenance methods, safety, efficiency, economy, and
comfort should be forwarded to the ordnance officer.

95. Command.—It is the duty of all commanders to make regular
and frequent inspections of their motor vehicles and of the operation
and maintenace activities of their commands.

96. Maintenance.—These inspections are a preventive main-
tenance function, the responsibility of operating organization com-
manders, and a part of scheduled maintenance operations.

a. Daily and weekly—Such inspections are made normally by the
chief of section under supervision of unit officers and consist in check-
ing and supervising the maintenance work of the vehicle operator.
The serviceability and completeness of tools and other equipment
should be checked thoroughly. A guide for his weekly inspection
should be drawn up and issued to fit the particular vehicles assigned.
(See inspection schednle below.) '

h. Monthly (1,000-mile) —"The monthly maintenance inspection is
a check on the maintenance of the unit’s vehicles. Normally it is
made by the motor officer of the unit concerned but may be made by
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the regimental, battalion, or similar unit motor officer. The motor
officer spot.checks such items as he believes necessary, including those
that are inaccessible or frequently neglected. He should make a short
road test of the vehicle. .

97. Technical.—a. ’urpose—Technical inspections are a follow-
up and cheek on maintenance functions and determine whether the
vehicle should be continued in service or withdrawn front operation
for overhaul.

b. Period.—Ixcept as otherwise specified in service manuals or
handbooks pertaining to special purpose and combat vehicles, all
vehicles will be given this inspection by personnel of third or fourth
echelon maintenance units once every 6 months, or after 6,000 miles
of operation whenever a vehicle is run more than 6,000 miles in a
single 6 months’ period. Commissioned officers supervising technical
inspections of motor vehicles will enter under “Remarks” on W. D.,
Q. M. C. Form No. 260, all repairs found due to vehicle abuses and
will report such abuses to the regimental commander. If vepairs
are considered not dune to vehicle abuse, this fact will be stated.

Skcrron XVIIT
GENERAL CARE; PRESERVATION; RECORDS

Paragraph

Cleaning o e 03
Painting e )
Storage_— oo eo__ M - 100
Ordnance Motor Book______.___________ S 101
Transfer of vehiceles L 102

98. Cleaning.—a. (eneral —Grit, dirt, and mud ave the sources
of greatest wear to a vehicle. If deposits of dirt and grit ave allowed
to accumulate, particles will soon find their way into bearing sur-
faces, causing unnecessary wear and eventually serious difliculty.
Before removing engine parts or any other units, making vepairs
and replacements, or inspecting where working joints or bearing
surfaces are to be exposed, carefully remove all dirt and grit that
might find their way to the exposed surfaces. Use clean tools and
exercise care to eliminate the possibilities of brushing divt or gvit
accidentally into the openings. To cut oil-soaked divt and erit,
hardened grit, or road oil, use dry-cleaning solvent applied with
waste, rags, or a brush.

b. Water—The vehicle is so designed that the possibility of inter-
fering with its proper operation by the careless application of clean-
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ing water is very small. However, care should be taken to keep
water from the engine as it might intevfere with proper ignition and
carburetion. Water should not be permitted to stand on exposed
metal parts as it will cause rust. Such exposed parts shall be painted
as soon as conditions permit. Rust may be softened by using dry-
cleaning solvent or penetrating oil and scraping with a piece of wood.
Oilholes which have become clogged should be opened with a piece
of wire; wood should never be used for this purpose, as splinters
are likely to break oftf and permanently clog the passages.

¢. Reference—For further instructions in cleaning and description
and use of cleaning and preserving materials, see * TM 9-850.

d. Chemicals—Purticular care should be tuken to clean thoroughly
all vehicles that have been involved with chemicals. Vehicles thut
have luid smoke screens or gas barrages will have deposited a sub-
stance that is extremely irritable to the skin, even after long periods
of storage, and should be thoroughly washed with a cleaning solution
as soon as possible after the maneuver is completed. An engine that
has had chemicals introduced through its carburetor may have to be
exchanged for a new one, as such engines must be disassembled by
the service personnel for cleaning.

99. Painting.—a. Issue—~The paints issued for painting scout
cars ave olive-drab, black, red, and white, put up in cans ready for
use, and applicable to both wood and metal parts. The olive-drab
paint is used for the outside of the vehicle. Black paint is used on
the floors and to coat the various implement fastenings. Red paint
is used to make oil and grease fittings stand out prominently.

b. Preparation—If paint is too thick, turpentine should be used as
a thinner, but not to exceed 2 percent by volume. All parts to be
painted should be free from dirt or grease. They may be washed in a
liquid made by dissolving 34-pound of sal soda in 8 quarts of warm
water. Rinse in clean water and wipe thoroughly dry. Where the
vehicle surfaces ave in fair condition and marved only in spots, the
marred places should be primed with olive-drab paint, second coat,
and permitted to dry. The whole surface should then be dulled with
flint paper, receive another coat of paint, and be allowed to dry thor-
oughly before use, After repeated painting, the paint may become so
thick as to scale off in places or give an unsightly appearance. It
may be removed for repainting by using paint and varnish remover.
Use the solution freshly mixed and apply to the parts where paint

*See Appendix.
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is to be removed with a brush or with waste tied to the end of u stick.
When the solution begins to dry on the surface, use a scraper to ve-
move the old paint and complete the cleaning of the surface with
rags and water. Before painting, wash the surface with a sul sodw
solution, rinse with clean water and wipe thoroughly as described
above.

¢. I2quipment.—Vehicle equipment will he painted the same as when
issued. The shovel, ax, hatchet, and mattock should be painted to
conform to the exterior. After camouflage, which includes exterior
accessories, the items should always be in conformity to the vehicle
pattern from which removed to avoid interruption of the color
scheme, »

100, Stornge.—All vehicles o he stored for nnindefinita poriod
(dend storage) are, if possible, placed in good mechanienl condition
before storing; otherwise each vehicle is tagged to show what repairs
are required before it is returned to service.

a. Removing parts—All removable parts such as spark plugs,
lamps, carburetors, distributors, starting motors, generators, cte.,
and small tools are removed, wrapped in oiled paper to exelude
moisture, and packed in a separate box for each vehicle, Lach
box is marked to identify it with the proper vehicle and may be
stored separately in warehouses, if practicable. All tires and bat-
teries are removed and stored as indicated in f and 2 below.

b. Draining—Iuel tanks arve drained and the openings plugged,
The cooling system is drained also, and all drain cocks are opened
and cleaned with a wire to insure removal of sediment that may
impede the flow of water. A light oil should be placed 'in the water
pump.

¢. Blocking—All vehicles in storage, whether in the open, in
sheds; or in closed warehouses, are jacked up and blocked to keep
the wheels off the ground.

d. Engine—~The crankcase is drained and flushed with a light oil
other than kerosene which causes corrosion. About half n pint of
heavy mineral oil is poured into each cylinder and distributed hy
cranking the engine. Oil, grease or graphite is placed in {he threads
of the spark plug holes. All openings ave plugged with tapered,
fitted wooden plugs. All exposed metal parts are given a conting of
suitable slushing oil. A tag is placed on the cugine on which in-
spectors enter initials and inspection dates.

e. Chassis—Vehicles ave completely serviced before storing and
all exposed metal parts arve slushed.
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f. Tires~—Pneumatic tires and tubes should be kept in a cool, dark,
dry place (50° to 60° F.). Used casings should be repuired, cleaned,
and wrapped in burlap, paper, or cloth, and stored vertically side
by side. Tubes should be deflated, removed from the casing, cleaned,
repaired, folded loosely, and stored in pasteboard cartons. Cave
should be taken that there are no sharp folds and that a small
amount of uir should be left in the tube to keep ereases from forming,

g. Bodies—All exposed metal parts of the body should be slushed
thoroughly. Collapsible tops should be raised. Vehicles stored in
the open should be covered with paulins.

h. Storage batteries~—Batteries removed from vehicles will be
pooled with the general stock of issue batteries and kept charged
and in service whenever possible. For details of care and
maintenance see paragraph 54,

i. Kquipment—Leather equipment will be preserved in accord-
ance with instructions contained in AR 30-3040. Web equipment,
felt washers, and other textiles will be sprinkled with flake naptha-
lene as a moth preventive. The recommended concentration 1s
obtained with about 1 pound of naphthalene per 100 cubic feet of ma-
terial. Thick paper gaskets and paper gasket material will be kept
impregnated with light oil to prevent shrinkage and drying. Carbon
tetrachloride types of fire extinguishers must be kept filled with liquid
to avoid decomposition and deformation of the cork seats and washers
therein.  Water is permissible in stored extinguishers in lieu of
regular extinguisher liquid in emergencies only.  Flashlights must be
stored without battery cells to avoid sulphation which otherwise will
occur with a resultant ruination of the flashlight housing and termi-
nals.  All other tools and accessories will be repainted or regreased
if necessary.

j. Inspection of wehicles in storage—Inspection of vehicles in stor-
age will be made not less than once each month, under the direct
supervision of a commissioned officer, to see that instructions con-
tained in AR 85015 are being complied with.

k. Slushing o0il —Oil drained from crankcases, gear oil thinned
with crankeuase oil, or oil purchased for the purpose muy serve as a
slushing oil.

101. Ordnance Motor Book.—An accurate record must be kept
of each automotive vehicle issued by the Ordnance Department. Tor
this purpose the Ordnance Motor Book, generally called “Log Book”,
is 1ssued with each vehicle and should accompany it in service at all
times. The book will habitually be kept in a canvas cover to pro-
tect it from damage. Instructions for making the entries are printed
within the binder.
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102. Transfer of vehicles.—Records involved in a transfer of
vehicles inelude the following:
a. Memorandum receipt of the responsible officer.
b. Mechanical ingpection report.
¢. Vehicle “Log Book.”
Secrion XTX

SPARE PARTS AND ACCESSORIES
Parugraph
Spare partS— - -~ 103
Accessories . ___ 104

103. Spare parts.—a. General—Parts become unserviceable
through breakage or through wear resulting from continuous usage.
For this reason, certain parts are provided for replacement purposes.
These parts are divided into two groups, spare parts and basic spare
parts. The using arm has no concern with basic spave parts except
possibly to draw a part from the ordnance maintenance company.
They should be kept clean and lightly oiled to prevent rust.

b. Spare parts—These are extra parts provided with the combat
vehicle for replacement of those most likely to fail and are for use by
the using arms in making minor repairs. Sets of spare parvts should
be complete at all times as far as possible. The allowances of spare
parts are prescribed in pertinent Standard Nomenclature Lists.

104. Accessories.—Accessories include tools and equipment ve-
quired for disassembling and assembling, cleaning and preservation
of the equipment, and tools which may be termed “trouble tools™ sifeh
as axes, shovels, etc. They also inclnde covers, tool rolls, chests, ete.,
necessary for storage and protection when the equipment is not in use
or when traveling. Accessories should not be used for purposes other
than as prescribed and when not in use should be stored in the
places or receptacles provided. There are a number of accessories,
the names or general chavacteristics of which indicate their uses
or application, therefore detailed descriptions or methods of use are
not outlined herein. IHowever, accessories embodying special fentures
or having special uses are described below.

a. Accessories carried on the vehicle—A\ccessories issued with scout
cars, M3 and M3A1, and mortar motor carriage, M2, are listed in
Standard Nomenclature List No. G-67. Those carried on the vehicle
are located as shown in figures 1, 2, and 44 for scout car, M3: fignres 5
and 6 for mortar motor carriage, M2; and figures 7, 8, and 45 for scout

car, M3A1,
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b. Special accessories.—(1) Boolk, Ordnance Motor—The motor
book ix used for the purpose of keeping an accurate record of each
vehicle. Tt must always remain with the vehicle regardless of where
it may be sent. This book should be in possession of the organization
at all times, and is solely the responsibility of the company commander
as to the completeness of the records and as to its whereabouts. It
must also contain date of issunnee of the vehicle, to wid by, whom
issued, and place where issued.

Nore.—Duta pertaining to the vecords of assignment must be removed and
destroyed prior to entering combat,

(2) Eatinguisher, fire, Pyrene—A 1-quart Pyrene type fire extin-
guisher is mounted in the drviver’s compartment. The extinguisher
should be frequently checked for leakage and if found to be leaking
or after having been partially or fully discharged, should be replaced
as soon as possible.

(3) [lelmet—The helmets issued are of padded leather construc-
tion. They provide protection to the wearer against possible head
injuries.

(4) Wrench, combination, oil adjusting, crowfoot.—The purpose of
this wrench is stated in paragraph 7k (2) and its method of use shown
m figure 12,

¢. dLrmament accessories—Information pertaining to the spare parts
and accessories issued with each gun and mount listed in paragraph 45,
their maintenance, or their care and preservation, may be found in
pertinent Standard Nomenclature Lists or appropriate Field Manuals.

Srcrion XX
ARMAMENT AND MOUNTS

Paragraph
General .o ———— -—— 105
Tripod mount, M2_______ e _ 108
Tripod mount, M3.__.__ —— - - _ 107
Idlevating mechanism__________ . _________ - —_— - 108
Pripod mount, MIOITAI__ . ___ - 109
Pedestal mount, T34 ______ . _______ . 110
Itlevating and traversing mechanism_ o~ 111
4.2 ¢hemical mortar mount. - 112
Carriage mount, M22_______________________ ) - -~ 113
Carringe mount, M2l e 114
Carringe meount, D36OCL e 115

105. General.—a. 4Armament.—The type and number of weapons
provided for the vehicles ave tabulated in paragraph 4b. References
in connection with pertinent Standard Nomenclature Lists and Tech-
nical Manuals are given in the Appendix.
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b. Ammamition—"1he ammunition ig carried in ammunition chests
which are stored in the various racks and space avuilable.

c. Mounts—"The type and number of gun mounts provided for the
vehicles are also tabulated in paragraph 40 and deseribed in suc-
ceeding paragraphs.

106. Tripod mount, M2.—The tripod mount shown in figures 46
and 47, is o fixed height, folding tripod with tabular legs.  Rigidity
in firing position is obtained by fixed stops and by the use of the
traversing bar which converts the rear legs into an A truss. The
traversing bar also forms the rear gun support through the elevating
mechanism and serves as the elevating and traversing basc. The
tripod head houses the pintle bushing which assembles the tapered
pintle of the machine gun.

a. Purpose—This mount supersedes the emergency tripod, Mk.
TA1, and is sunitable for use with all caliber .30, heavy barrel, Brown-
ing machine guns. It is used by the Cavalry in pack transport,
and as a ground mount for caliber .30 machine guns in the scout
car, M3, group.

b. Description—Referring to figure 46, the tripod consists of the
tripod head (1) which connects the right (2) and left (3) rear legs
and the front leg (5); a traversing bar (4) mounts between the
rear legs.

(1) Tripod head—The tripod head is machined to seat the bronze
pintle bushing (6), graduated traversing dial (7), pintle lock (8),
and dial locking screw (9). The traversing dial is adjustable, ro-
tates in the pintle bushing, and is held in place by a flange on the
inside diameter of the dial which slides in the under cut bearing on
the shoulder of the pintle bushing. The dial is clamped in any de-
sired position by means of the dial locking knob (10). Turning
the knob clockwise will fasten the dial, and vice versa. The dial
locking knob stop (11) is provided to prevent loss of the knob.

(2) Pintle lock—The pintle lock is assembled in the pintle lock
housing (12) and attached by screws to the under side of the tripod
head. The pintle lock is constructed to engage a groove in the
pintle, thereby securing the gun pintle in 360° traverse. The upper
side of the pintle lock is beveled to allow assembly of the pintle in
the pintle bushing without withdrawing the pintle lock. The assem-
bly consists of the flat pintle lock (13) actuated by two helical pintle
lock springs (14) by means of the pintle lock lnob (15). To dis-
engage the pintle lock, the knob is pulled back and twned until the
projection of the knob rests on the housing.

(8) Tripod legs—The tripod legs are made from seamnless steel
tubing, assembled with welded spades. Steel leg hinges are in-
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serted in the other end of the tubing and welded for connection with
the tripod head by bolts (16) and (17).

(4) Traversing bar—"The traversing bar is graduated to form the
seat for the traversing slide of the elevating mechanism. Connection
of the traversing bar (4) and the vear legs is through holts (16) in the
sliding sleeves, right (18) and left (19). The sleeves slide on the legs
between the stops provided and the sleeve latch (20), assembled at the
right leg, locks the sliding sleeve and retains the traversing bar in firing
position,  When folding the rear legs, the sleeve latch is released by
pressing down the handle; the sleeve on the right leg is pushed toward
the bottom and the sleeve on the left leg is pushed toward the top.

(5) Pintle—The pintle (21) is attached to the bracket on the under
side of the machine gun by the pintle bolt (22) which forms the con-
nection between the tripod and machine gun. The pintle consists of
a tapered stem made integral with a yoke that straddles the gun con-
nection, The stem is hollow but closed at the top by an expansion
plug.  This pintle is made interchangeable with tripod mount, M3,
by the two angular grooves in the stem which engage the pintle lock
on the tripod. The upper groove is for the caliber .30 mount and
the lower, for the caliber .50 mount.

¢. Mounting—(1) Remove gun with elevating mechanism and tri-
pod from vehicle. It is recommended that the sliding sleeves on
tripod legs, traversing bar, traversing slide, pintle, and pintle bush-
ing be cleaned and lubricated prior to mounting.

(2) Spread rear legs of tripod until traversing bar slides into place
against stops and sleeve latch is engaged.

(3) Swing tripod forward to throw front leg into place against
stops and place tripod in position.

(4) Assemble gun on tripod by inserting pintle on gun into place
in pintle bushing on tripod, secure elevating mechanism, and place
traversing slide on traversing bar.

d. Dismounting.—(1) Disengage pintle lock from groove in pintle
by pulling back knob and turning it until projection knob rests on the
housing.

(2) Release traversing slide lock lever and swing out elevating
mechanism.

(3) Lift gun, with pintle and elevating mechanism attached, from
tripod.

(4) Push down sleeve latch thereby releasing the sliding sleeve on
right leg and permitting it to slide toward the bottom while the sliding
sleeve on the left leg goes toward the top.

(5) Assemble gun and tripod in carriage and hanger respectively.
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107. Tripod mount, M3.—The tripod mount shown in ficures 48
and 49 is a variable height, folding tripod with telescoping legs.
Rigidity in firing position is obtained by fixed stops and the use of
the traversing bar which converts the rear legs into an A truss. The
traversing bar also forms the rear gun support and serves as a base for
manipulating the gun in elevation and traverse. The tripod head
houses the pintle housing which assembles the tapered pintle of the
machine gun. The height of the mount, adjustments, and leveling
may be varied by positioning the front leg in addition to adjusting
the length of all three legs by the telescoping extensions. Normal
mounting of the tripod is with the front leg set at an angle of 60°
and all extensions home. In this position on level ground, the center
of the gun trunnion is at a height of 10 inches and the mount is stable.
If this height is increased, the recoil of the caliber 50 gun destroys
stability and makes mandatory the extension of the rear lees if sta-
bility is to be retained.

a. Purpose—This mount is complementary to the caliber .50, heavy
barrel, Browning machine gun. It is issued to the Cavalry for use in
pack transport and as a ground mount for caliber .50 machine guns
in combat vehicles.

b. Description~—Referring to figure 48, the description of this tri-
pod is similar to that in paragraph 1065.

(1) 7'ripod head.—See paragraph 1060, (1).

(2) Pintle lock.—See paragraph 1060, (2).

(3) 7ripod legs—The tripod legs are made from seamless steel
tubing. The lower sections are made integral with the formed steel
feet (15) and (16) and assembled with welded spades (17) and (13).
The leg extensions are controlled by the spring actuated indexing
lever (19) assembled in a bracket in each upper leg section, engaging
holes drilled at regular intervals in the telescoping sections. (lamp-
ing the telescoping sections is accomplished by means of the threaded
handle (20) welded to the lower split end of the upper section., The
front leg upper section is equipped with a serrated yoke which en-
gages serrated plates (21) ; the latter are fastened to the tripod head
by clamp screw (22), nut (23), and handle (24). Pin (25) is as-
sembled to the nut to prevent it from being lost. "The rear leg upper
sections are equipped with steel hinges (26) and are securcd to the
tripod head by bolts (27).

(4) Traversing bar—The traversing bar is graduated and forms
the seat for the traversing slide of the elevating mechanism. Con-
nection of the traversing bar (4) and the rear legs is through bolts
(81) in the sliding sleeve (28) and the permanent sleeve (30). The
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sleeve on the right rear leg slides between stops provided and the
sleeve lateh (29) locks the sliding sleeve and retains the traversing
bar in fiving position. When folding the rear legs, the sleeve lateh s
released by pressing down the handle and the sliding sleeve pushed
toward the bottom.

(5) Pintle—The pintle (32) is atached to the bracket on the under
side of the machine gun by the pintle bolt (33) which forms the con-
nection between the tripod and machine gun. The pintle consists of
a tapered stem made integral with a yoke that straddles the gun con-
nection. The stem is hollow but closed at the top by an expansion
plug.  This pintle is made interchangeable with tripod mount, M2, by
the two angular grooves in the stem which engage the pintle lock
on the tripod. The lower groove is for this mount.

108. Elevating mechanism.—The elevating mechanisms shown
in figure 50 are generally similar in function and also apply for use
with the caliber .80 gun mounts for scout car, M3, with slight modi-
fications. Each mechanism is a double screw assembly which is
secured at its upper end to the gun yoke by the elevating mechanism
adapter holt and at its lower end to the traversing bar through the
traversing slide.

a. Description—(1) Upper elevating screw.—This screw (30) is
threaded on its outside diameter with a right-hand Acme triple thread
to fit the threaded inside diameter of the lower elevating screw (32).,
The upper screw is hollow and closed at the top by a plug with a
light drive fit. Assembled inside the hollow screw and at its lower
end is the upper elevating screw stop pin and washer which stops
against a shoulder on the inside of the lower elevating screw (32)
and thereby prevents the disengagement of the upper and lower ele-
vating screw past maximum elevation. A keyway in the upper screw
carries the elevating scale plate (39) with 50 mil divisions, each
division representing one complete revolution of the elevating
handwheel (34).

(2) Lower elevating mechanism.—This screw (32) is threaded on
its outside diameter with a left-hand Acme triple thread to fit the
threaded inside diameter of the elevating mechanism sleeve (33).
The upper end of the screw is provided with a head which assembles
the handwheel (34).

(8) Elevating mechanism sleeve—Provision against disengaging
the lower elevating screw and the elevating sleeve (33) is afforded
By means of the rectangular lower elevating screw stop pin riveted
to the stop spring. This spring is assembled in a dovetailed seat
on the outside of the sleeve. The pin rides on top of the lower elevat-
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ing screw thread until it snaps into a notch at the lower end of
the thread. A finger grip is provided on the upper end of the
spring to disengnge the stop pin from the noteh, The sleeve s
closed on its lower end by the plug.

(4) Elewating handuoheel—"1The handwheel (34) is graduated into
50 divisions, each division re prv senting 1-mil change in clevation,
The handwheel is locked to the lower screw by the elevating hand-
wheel lock screw (37). The retaining screw (38) is provided for
manufacturing purposes only and is used to synchronize the gradua-
tions in the handwheel with the divisions of the elevating scale plate
(39) inserted in the slot of the upper screw.

(5) Click mechanism.~—The handwheel is equipped \Vth a spring
actuated indexing device corsisting of an indexing pawl and the
indexing pawl spring held in place by the handwheel plug. When
the handwheel is turned, this device produces a perceptible click
resulting from the indexing pawl engaging notches cut in the elevat-
ing handwheel click ring. The latter is housed in and moves ver-
tically with the handwheel, but is kept from rotating by a projection
which slides in the longitudinal keyway of the. stationary upper
screw. Fifty notches are spaced equally around the circumference
of the click ring to correspond with the handwheel graduations:
each click movement indicates 1-mil change in elevation. An ele-
vating mechanism indieator is assembled to the top of the clicik ring,

(6) Zraversing slide—The traversing slide (31) is locked to the
elevating sleeve and clamped in position on the traversing har of
the tripod by the traversing slide lock lever (42). The slide has
a limited pivoting movement, controlled by the stop screw (40)
which insures full contact of the slide on the traversing bar in all
positions of traverse. The slide is clamped on the traversing bar
by a lock lever which is assembled on the traversing slide locking
screw (43) by a serrated joint held in place with a screw (44).
This construction permits the handle to be set at any desired angle,
The traversing slide lock spring (45) serves to hold the handle at
any set position and enables the gunner to set the handle so that
the free and clamped positions are constant and most convenient
for thumb operation.

b. Functioning.—The upper elevating screw, being attached to the
gun yoke, does not revolve but is free to move up and down in the
lower screw. The lower screw is rotated by the elevating handwheel
and moves up and down in the thread of the stationary sleeve. One
turn of the handwheel clockwise raises the lower screw in the left-
hand thread of the sleeve and at the same time raises the upper
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screw in the right-hand inside thread of the lower screw, thereby
raising the gun connection. Anticlockwise movement of the hand-
wheel will lower the gun.

109, Tripod mount, M1917A1.—The tripod mount shown in
figures 51 and 52 is a variable height, folding tripod, with tubular
legs, based on the M1917 machine-gun tripod design but incorporat-
ing a new cradle assembly. The mount is primarily intended for
the Browning machine gun, ealiber .30, M1917 (water-cooled), and
its subcaliber training weapon. The cradle is designed so that the
gun is mounted in the approximate line of recoil, thereby increasing
stability. The slots in the cradle arc permit of elevation to provide
for both ground and antiaireraft five.

a. Deseription—Referring to figure 51, the tripod mount consists
of the pintle socket (1) which connects the left (2) and right (3)
front legs, and the rear leg (4) : an elevating and traversing mecha-
nism (5), and a cradle assembly (6). In actual service with the
scout cars, however, the elevating and traversing mechanism is in-
corporated with the eradle assembly and the latter in turn is mounted
and dismounted as a semipermanent part of the gun.

(1) Pintle socket.—The central member of the tripod consists of
a socket with three projecting serrated lugs. It is identical with
the M1917 type except for an enlargement of the seat for the pintle
clamping block.

(2) Pintle—The gun pintle (13) rests in the gun pintle support
assembled in the forward part of the cradle frame, and is held in
detachable position by the quick release gun pintle lock. The pintle
is semipermanently attached to the gun at the trunnion block by a
pintle bolt assembly which permits the gun with its pintle to be
dismounted 1f necessary.

(3) T»ipod legs—The tripod legs are made from seamless steel
tubing, assembled with welded spades. Jum handles (7) are assembled
to the serrated leg ends by inserting a pin (8) into the respective lugs
of the pintle socket, If the jamming handles are unscrewed about one-
fourth turn, the height of the legs can be varied or they can be folded
back along the rear leg or trail for convenience in transporting the
tripod.

(4) Cradle—The D7431 cradle assembly (6) is offset to provide for
1,156 mils (65°) elevation in the cradle slots and designed to votate in
the cradle pintle socket. The cradle frame is of boxlike construction,
consisting of two side plates (9) and (10) rigidly assembled and alined
by bolts and spacers, and is assembled to the pintle yoke by two trun-
nion studs. The rear end houses the elevating and traversing
mechanism assembly. The ammunition chest support (11) is attached
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to the left-side plate. A mil-graduated seale reading 500 to 0 to 100
in increments of 100 each, subdivided by lines equaling 25 mils, is etehed
on the right-side plate. The frame is adjusted for elevation by a cradle
clamping handle (12) adjacent to the right-side plate.

(8) Elevating and traversing mechan ism.—The D31559 (supersed-
ing C59815) elevating and traversing assembly (5) is housed in the
rear of the eradle frame, The head of the elevating screw is connected
to the gun elevaling bracket with an elevating screw joint pin, Slow-
motion elevation and traverse within the cradle in increments of one mil
are provided through elevating and traversing serews. The motion may
be noted from the scale or by the conventional click method. Details of
this mechanism are described further in paragraph 111 and shown in
figure 54.

b. Mounting~—(1) Remove tripod from vehicle; sprend and adjust
the tripod legs until the pintle socket assembly is approximately level.

(2) Remove gun, with cradle and elevating mechanism, from car-
riage mount and secure in the cradle pintle socket with the cradle pintle
clamping screw handle.

(3) Adjust the cradle assembly to zero by means of the mil-
graduated elevating scale on the right-side plate of the cradle frame,
and the index.

110. Pedestal mount, T34.—a. Description—~—The mount shown
in figure 53 is composed of the pedestal assembly (1), cradle (2) with
pintle (3) attached, and mounts the Browning machine gun, ealiber
.30, M1919A4, flexible, with gun pintle (29) attached.

(1) Pedestal —The Pedestal (1) is mounted on the running board
(4) of the vehicle and is secured to the side of the) vehicele by pedestal
bracket (5). The pedestal is machined to seat the cradle pmﬂu
which rotates 360° and is adjustable vertically for travel and fiving
position. Both positions are controlled by the spring loaded eradle
pintle lock (6) engaging the upper groove (7) for travel position
(shown) and the lower groove (8) for firing position of the mount.
The weight of the cradle assembly and gun is supported by the pintle
buffer spring (9). Pintle clamp 10(L1n<r serew assembly  (10) s
provided to lock the pintle in any position of traverse.

(2) Cradle—The cradle is the standard type cradle adopted for
machine guns (par. 109¢ (4)). Swing of the cradle for elevating the
gun within the range of the cradle slots is controlled by the clamp
handle (12).

(3) Elevating and trawersing mechanism.—The elevating and
traversing mechanism (11) is provided to control fire accurncy. (See
par. 109z (5)),
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(4) Gun pintle—The machine gun is assembled to the cradle by
the gun pintle (13) which is seated in a housing secured to tha
eradle plies. The pintle is locked to the ceadle by the spring.
lowded pintle lock (14) which engages a groove in the gun pintle.
T'he rear end of the gun is secured to the cradle by a pin (15), con-
mecting the end of the elevating screw of the elevating mechanism
with the gun bracket. '

b. Dismounting—To dismount the gun from the pedestal for
ground fire from the tripod, dismount the cradle (2) with the cradle
pintle (3) attached by releasing the pintle clamp locking screw (10)
withdrawing cradle pintle lock (6) and lifting the gun with its
cradle and control mechanism (11) attached.

111, Elevating and traversing mechanism.—The earlier type
(59815 mechanism employed for the Browning machine guns, caliber
.30, M1917A1 and M1919A4 (pedestal mount, T34), was redesigned
according to drawing D31559 and is shown in figure 54. The mechan-
ism 1s assembled in body (1), which is mounted on the traversing
serew (2) and guide(3). Screw (2) is supported at the ends by bear-
ing (4) and click plate (5), and is actuated by traversing knob (6).

a. Description—At right angles to the traversing screw (2), the
body assembles the elevating screw (7) which is actuated by elevat-
ing knoh (8). The upper end of the elevating screw is machined
to seat bushing (9) which in turn forms the seat for pin (10),
The bushing construction permits a slight motion in the direction
of the line of recoil controlled by a retaining screw which engages
a slot milled in the top of the bushing. The elevating screw stop
(11) is provided to stop the elevating screw at maximum elevation.
The adjustable scales (12 and 13), on the elevating and traversing
knobs respectively, are secured in position by the knurled nuts (15).

b, Olich mechanism.—A click mechanism is provided for the ele-
vating and traversing mechanisms which indicates a perceptible
click to the hand of the gunner for each 1-mil change in elevation or
traverse of the machine gun.

112. 4.2 chemical mortar mount.—a. Description.—(1) The
4.2 inch chemical mortar for motor mount is shown in figure 53,
It consists of a barrel (1) which is mounted on the carringe frame
(2) and adjusted in elevation by means of the elevating mechanism,
(3). The latter pivots on the traversing screw (4) and is con-
nected with the coupling (5), which is attached to the barrel by
the pin assembly (6) passing through the elevating screw (7).
Traverse of the weapon is by means of the travevsing screw (4)
engaging a nut integral with the elevating screw housing. The
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traversing screw is rotated by means of thé handle attached to the
inner side of the frame.

(2) "The frame (2) s nesombled (o the hise plate (B), swingm at
pin (9), and is connected to the vehicle hy the carringe frame support
or slide (10) throngh pin (11).

(3) ‘The drag bars (12) which are provided to support the rear end
of the vehicle and stubilize the mortar ure attached to the vehicle by
means of trunnions and are connected with the base plate (8) by chains.

(4) Pin assembly (6) is provided with a locking hook and is with-
drawn by pressing down on the cap and then turning the cap 180° until
the hook clears the bore of the pinhole, when the pin can be withdrawn
the length of the slot as controlled by the screw stop. '

b. Travel position.—The barrel is secured by the travel lock (13)
and base plate (8) in vertical position, chained to the vehicle by chain
(14) which in turn is attached to the adjustable hook (15). The ele-
vating mechanism is shown secured in travel position by clamp (16).

¢. Firing positions—(1) With the mortar attached to the vehicle,
the carriage frame (2) and barrel (1) are connected by the elevating
mechanism (3), and the carriage frame and drag bars (12) are con-
nected to slides (10). A firing angle of 60° is obtainable.

(2) With the mortar emplaced on the ground independent of the
vehicle, the carriage frame (2) is stabilized by the supports and tie
bars. A firing angle of from 60° to 45° is obtainable.

113. Carriage mount, M22.—The machine-gun mount shown in
figures 56 and 57 is assembled on a carriage which travels on a con-
tinuous track extending around the inner side of the vehicle body,
and it can be locked for firing at any position on the track., An ele-
vating mechanism can be utilized to provide accurate adjustment of
the machine gun in elevation.

a. Purpose—This mount is designed to mount the Browning ma-
chine gun, caliber .30, M1919A4, flexible, for ground and antiaireraft
fire from inside scout car, M3,

b. Description.—Referring to figure 56, the mount is composed of
a carriage assembly (1), a pintle assembly (2), a frame consistine of
plates (3) and (4), and the elevating mechanism (5). \

(1) Carriage assembly—The carriage travels on the track (6) and
assembles the pintle (2) which is fitted to permit 360° traverse of the
gun and is secured to the carriage by a nut (7). Clamp bolt (8) is
provided to lock the pintle in any position of traverse. The wmmu-
nition box support (18) is attached as indicated.

(¢) The mechanism shown in figure 58 represents the rolling car-
riage used for all the machine guns track-mounted in scout cars, M3,
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It is composed of a body or pintle assembly (2) assembled with two
top bearings (3), two bottom bearings (4), four onter rollers (5), and
four inner rollers (6). While the side bearings are solid rollers, anti-
friction bearings are used on the top and hottom,

(6) The carriage is locked to the track (1) by lever (7) assembled
with right and left cam screws (8) and (9). which in turn mount the
clamps (10) and (11). The cam screws are threaded right and left
hand respectively and supported by a center bearing (12). The screws
are assembled to the lever on serrated bearings to permit adjustment
of the lever position to compensate for clamp wear and secured by nuts
(18) and (14). Springs (15) are provided to retain the lever in a
locked position to prevent accidental moving of the carriage on the
track. The carriage clamps are wedge-shaped, and as the lever (7) is
released, force outward to wedge the four inner rollers against the
track. Lo unlock the carringe, raise lever.

() Thepintle of the machine-gun mount rotates in the bushing (16)
and is clamped in position by handle (17) which actuates the jaws
(18) and (19). The juw (18) is threaded to fit the screw (20), while
the jaw (19) is made a slide fit on the screw body. Both juws are
machined to fit the contour of the pintle and are kept in alinement by
pins (21) which engage mating slots in the rear portion of the jaws.

(2) Pintle assembly—The pintle assembly (2) mounts a frame
composed of plates (3) and (4), which are assembled into a rigid
unit by means of the shouldered spacer (9) and the box type con-
struction of the pintle support (10). The frame assembly pivots on
the pintle on trunnions (11) which form the fulerum for the move-
ment, of the machine gun in elevation. 'The frame is locked to the
pintle in any position of elevation within the range of the frame by
the handle assembly (12). This handle is ussembled to a screw which
fits the threaded jaw (13) and permits clamping by turning the
handle in either direction. The machine gun (19) is assembled to
the mount by the gun pintle (14) which is seated in pintle support
(10) and is secured by pintle lock assembly (15) on the front end of
the machine gun. The rear end of the gun is secured by the slide
(16) of the elevating mechanism attached to spacer (9) of the mount.

(3) Pintle lock—The pintle lock assembly (15) consists of a
spring slide which engages a mating groove in the pintle (14) and
thereby locks the Jatter to the mount. The slide is actuated by & cam
(xn shown in position with the pintle lock engaged. To disengage
the lock, place the cam horizontally when a flat on the end of the cam
seats on the body of the pintle lock and retains the lock in the dis-
engaged position.
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(4) Elevating mechanism—~Sce paragraph 108 and figure 50. One
modification concerns the provision of a hinged, spring-actuating
trigger (41) to retain the slide on the traversing bar in addition to
the locking lever (42).

e. Dismounting~—(1) 'To remove the machine gun from the car-
ringe mount, release the gun pintle lateh (15), disconnect the cle-
vating mechanism by pulling on its trigger, and 1ift gun with ele-
vating mechanism and gun pintle attached.

(2) To remove the pintle asseimbly from the carriage, release clamp
handle (8), remove nut (7), and lift pintle and frame from carriage.

(3) To remove carringe from track, remove four outer rollers.

d. Lubrication.—[Excessive wear and consequent high maintenance
costs can be prevented only by keeping the matériel clean and well
lubrieated.  Lubrieating oil (Navy contract 2110, equivalent to vis-
cosity of 90 to 120 at 130° I.) should be used. The trunnion bear-
ings, clamping devices, elevating screw, carringe vollers, and other
bearing surfaces subject to wear should be lubricated every 8 hours
of firing.

114. Carriage mount, M21.—The machine-gun mount (fig. 59)
is assembled in a manner similar to that described in paragraph 113,
utilizing the same carriage assembly as the carriage mount, M2,
This mount is designed for the Browning machine gun, caliber .50,
M2, heavy barrel, for ground fire from inside scout car, M3, and anti-
aireraft fire from outside the vehicle,

115. Carriage mount, D36961.—Machine gun mounts for scout
car, MBAL, are shown in figures 60 and 61. The earriage shown in
ficure 62 assembles either mount and provides for travel on a con-
tinuous track extending around the inner side of the vehicle: it
can be locked for firing at any position of the track and canted for
any position of the vehicle. The usual elevating mechanisms pro-
vided with the guns are employed for accurate adjustment.

a. Purpose—~This mount is designed to mount Browning machine
gun, caliber .30, M1917A1, and Browning machine gun, caliber .50,
M2, heavy barrel, flexible, for ground and antiaireraft fire from
inside scout car, M3A1,

b. Description.—The general details of the various mechanisms
involved in mounting the guns indicated have been discussed in pre-
ceding paragraphs. The major change in the carriage itself from
that already deseribed concerns the addition of an anticanting device
for the pintle retainer to compensate for the displacement of the
track from a horizontal plane. By turning the control wheel clock-
wise, the vertical centerline of the gun mount will be displaced to
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the left and vice versa. Sighting and aiming may thus be executed
properly regardless of the side slope of the vehicle. The pintle
clamp, which prevents the pintle from revolving, is independent of
the anticanting control.
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1-5
ArPENDIX
LIST OF REFERENCES

1. Standard Nomenclature Lists.
Gun, machine, caliber .30, Browning, M1917A1, and

mount, tripod, MUOTTAT . SNI A-5
Gun, machine, caliber .30, Browning, M1919A4, and

mount, tripod, M2_____________ ... SNL A-6
Gun, submachine, caliber .45, Thompson, M1928A1_____ SNL A-32
Gun, machine, caliber .50, Browning, M2, HB, flexible,

and mount, tripod, M3 _ . __ . ___ ... SNL A-39
Cars, scout, M3 and MB3AI, and carriage, motor, 4.2

mortar, M2 __ e SNL G-67
Cleaning and preserving materials__________.___.______ SNL KX-1
Chemical Warfare Service Storage Catalog._.___.___.__
Current Standard Nomenclature Lists are as tabulated

here. An up-to-date list of SNL’s is maintained as the

“Ordnance Publications for Supply Index” ... . _.__ (OPSI)

2. Technical Manual. :
Cleaning and preserving materials__ ... ________________ T™ 9-850

(Now published as TR 1395-A)

3. Field Manuals.
Mechanized Cavalry.___ .. FM 2-10
Employment of Cavalry . . .. “IM 2-15
Thompson submachine gun, caliber .45, M1928A1_______ M 23-40
Browning machine gun, caliber .30, M1919A4___________ FM 23-45
Browning machine gun, caliber .30, M1917A1____._____ M 23-55
Browning machine gun, caliber .50, M2, HB, flexible_._. M 23-(60
Motor Transport__ . .. FM 25-10

4, Army Regulations.
Transportation of supplies. - ____ AR 80-955
Storage of motor vehicle equipment . _____________ AR 30-1055
Allowances, fuels, and lubricants for motor vehicles and

equipment used for training purposes__._____________ AR 730-10
Marking of clothing, equipment, vehicles, and property. AR 850-5
Registration and inventory of motor vehicles_._________ AR 850-10
Military motor vehicles_ . _______________________ AR 850-15

5. Other publications.
Motor transport technical service bulletins, Quartermaster Covps.
Circular 1-10, Motor transportation, Quartermaster Corps.
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RA FSD 651

4 &3 l
f RA FSD 655

@ Right front,

. rzﬁmm’L}%“wzmm
N 5 ' '
. £ |.“l, ¢

RA FSD 652

@ Left rear,
Fiqure 1.—Scout car, M3.
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RA FSD 654

® Right rear.

IMeurp 1.—Scout car, M3—Continued
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TR T —

RA FSD 663

RA FSD 665
@ Right tTront.

i RA FSD 664
@® Left rear,

FIGURE 5.~Mortar motor carriage, M2,
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P
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—
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ERNRE R uw s & ,,..,’
d% . RAFSD 666
@ Tonneau.

Fieure 5—DMortar motor carriage, M2—Continued
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. S ‘RA FSD 660

e Lo |
T I, g T TR T ;
SR .

e e e e+ e RA_ESD 661 .

Fi1GURB O.~Mortar motor carriage, M2.
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RA FSD 667
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Fieure 7.—Scout car, M3AL
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RA FSD 670 =

® Yront.
I'teurn 7—Scout ear, M3A1—Continued
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Ilercules engine—Continued

FiGcUre 11.

SCOUT CARS AND MORTAR MOTOR CARRIAGE

i
Mossadi®ia,

o >

Fieonn 12,—0il bpump; timing genrs,

165

TM

9-705



TM 9-705
ORDNANCE DEPARTMENT

@ RA FSD §74

FIeURE 12.—O0il pump; timing gears—Continued
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DIAPHRAGM PROTECTOR DISKS
DIAPHRAGM

PUMP  CHAMBER

SUCTION VALVE

INLET
(FROM FUEL TANK)

STRAINER

STRAINER BOWL —Ol

STRAINER BOWL SEAT

PRESSURE valve

OUTLET
(TO CARBURETOR}

ECCENTRIC
ROCKER ARM

ROCKER ARM PIVOT

ROCKER ARM SPRING

DIAPHRAGM SPRING

RA FSD 675
® Series “B” pump.

COVER PLATE SCREW

SCREEN

OUTLET {0 WANIFOLD) ———a——[T1|

VACUUM PUMP BODY ————

VACUUM DIAPHRAGM SPRING

~— VACUUM VALVE ano CAGE ASSEMBLIES
————- INLET (FROM WINDSHIELD WIPER)
o VACUUM  DIAPHRAGM

OIL SEAL SPRING
FUEL PUMP BODY
OIL SEAL WASHER

ROCKER ARM PIVOT

FUEL ODIAPHRAGM SPRING

AIR DOME

OUTLET (T0 CARBURETOR)-pf

N

FUEL VALVE anpo CAGE ASSEMBLIES

ROCKER ARM SPRING

ROCKER ARM

FUEL DIAPHRAGM

INLET (FROM FUEL TANK)

FUEL STRAINER

METAL 80wL

BOWL RETAINING SCREW

RA FSD 676
@ Series “AV" pump,

Ficorp 14,—A, C. fuel pumps.
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AIR SHUTTER (EVER ASSEMBLY

FUEL 80DY --AGCELERATING JET CHANNEL SCREW

ASSEMBLY

THROTTLE  BODY s i,

SEMBLY ¢ THROTTLE LEVER ASSEMBLY
AS wo

RA FSD 677
® Model 20-B-10,

RAFSD 678
AIR SHUTTER LEVER ASSEMBLY
(DLE_ADJUSTING

NEEOLE AIR INTAKE ASSEMBLY

FUEL BOWL L)
ASSEMBLY

LOWER PLUG

!
k|

FLOATING LEVER
Lo, ASSEMBLY

THROTTLE STOP SCREW THROTTLE SHAFT ASSEMBLY
® Model INIGTST,

I1guRp 15.—Zenith carburetors,

THROTTLE CLAMP.
LEVER"
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o)

FUEL AND IDLING SYSTEM AGCELERATING SYSTEM

® Model 20-B-10,

STRANGLER SHAFT

e e mea

COMPENSATING SYSTEM IDLING  SYSTEM - ACCELERATING SYSTEM

@ Model INIGTSJ.

Figory 10.—~Carburetor systems,
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CAKRRIAGE

MOTOR

SCOUT CARS AND MORTAR

RA FSD 672 .

[

FIGURE 17.—Ignition svstem, scout ¢ar, M3AL,
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Ficurp 20.—Titeflex shielding diagram.

™M 9-705

SCOUT CARS AND MORTAR MOTOR CARRIAGE

ADJUSTING  SCREW ———,

(2" ADJUSTMENT RANGE)

+«==AlR FLOW

OIL SEAL

—

[fe——BLADE ASSEMBLY

SUPPORT BRACKET —»
SPINDLE JAM NUT

HUB SPINDLE

ZZZT A

CLAMP WASHERS

ROLLER BEARING

(i3]

OIL PLUG

BLADE CAP SCREW

} ie:a

HUB RETAINER NUT

<4+<=AIR FLOW

Figure 21.—Fan and pulley.
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_.PROPELLER SHAFT

THANSMISSION —— — 3y HAND BRAKE LEVER

GEAR SHIFT LEVER j

- TRANSFER CASE
GEAR SHIFY LEVER

RA FSD 737

e CLUTCH  THROWOUT
Ty BEARING OILER

;;.‘J CLUTCH SHAFT:
~—LUBHICI\TION
; FITTING

v

{..._..
BELL HOUSIN
RA F5D 758 ous G

® Right side,

Fieurey 23.~—Transmission,

DRAIN PLUG"”M
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Low
NEUTRAL

(6) SHIFTER FORK )’F:g — DIRECT

(H) CLUTGH GEAR (i7 1) ! To, (SHiFT

{1) MAIN DRIVE GEAR (28 1) "f'“é E cASE (A)

BREATHER PLUG }; '

W 3 b B BEARING CAP (B)
Y oL seat (C)
= —— = FROM

TO REAR AXL i
'° . € AXLE W =] T=—=—3j| ] @===TRANSMISSION
. K% MAIN SHAFT (0)

(K) DRIVE  SHAFT————— LAV SN AN §

(L) IDLER SHAFT ORIVEN ' GEAR (28 1) %

PR, IDLER SHAFT (E)

(M) SPEEDOMETER DRIVE GEAR =

N

—

(N} IDLER SHAFT FIXED GEAR (33 1)
[0) COUNTER SHAFT DRIVEN GEAR {20 1)

350 COUNTER SHAFT (F}

I3

TO FRONT AXLE
(==

RA FSD 688

Fiqurm 24.—Transfer case, scout car, M3,
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Ficure 26.—Propeller shafts and shaft brake, scout car, M3AL.
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30° 06 30°.
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‘(‘ \ FRONT 4 /
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Q AN | IZARN \\\
JI\ W Ls ? ; AT
y ' )
L\ 3 (\ ’
- O
r 8 |
FRONT WHEEL ALIGNMENT CHART
BuinusA —Tog-IN OF /8" t 1/i6" C~CAMBER OF 3/4° D—cASTOR OF 5° TO 7°

E—STEERING ANGLE OF 30° MAXIMUM AT INNER WHEEL

F—STEERING ANGLE OF 26° APPROXIMATELY AT OUTER WHEEL

LS—WITH STOPS IN REAR, ADJUST TO GET 30° ANGLE AT INNER WHEEL

RS—wITH STOPS IN FRONT, ADJUST TO GET 30° ANGLE AT LEFT WHEEL

YY—VERTICAL CENTER LINE

ZZ—KING PIN CENTER LINE

F1GURB 30.—Wheel alinement.
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SCOUT CARS AND MORTAR MOTOR CARRIAGE

(H) COMPENSATING PORT--- -

+(E) BY~PASS PORT

, Wb T
‘(F) BOOT - — -~
() PISTON STOP wiRg- -- | 25!
(D) SECONDARY cyp = ---J
(B} PISTON ——-mme o |
(M) PISTON BY~ PASS —— oo ]

® Muaster

(@) GUIDE PINS —

® Wheel cylinder and shoes.

(U1 NUT

ATH ADJUSTING

'Wﬁ:' af
- ..'{!-l‘&ﬂl;-‘ Ta.tl;u .

® Cylinder and adjusting cams,

“FILLER (AP (A}

v OUTLET  vALVE (1)

134t STOP LIGHT SwITCH

s ah INSERTED HEHE
Eive i

4
f"“‘T’“TTﬂL “OUTLET (N}
i bz INLEY VALVE (K)
'YALVE QUTLET SPRING (P)
{ e e RETURN SPHING (6]
- PRIMARY GUP (§)

&

Il
' !
4 i
' |

cylinder,

BRAKE
RELEASE SPRING (0}

~— ANCHOR PINS {P)

BLEEDER VALVE (R)

~ CAP SCREW (%)

RA FSD 696

Frgure 33.——~Brake eylinders.
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VENT ‘t; v HOUSING
ADJUSTING PLUG—— hpf';-y}\ )

Y e ADJUSTING PLUG _LOGK
“f. ‘wia SCREW AND NUT

SIDE COVER——-——-————7 PIPE PLUG
PIN ASSEMBLY '
W,/BEARING CAM.

ADJUSTING sorzew-@~~” il —LEVER SHAFT. NUT

AND LOGCK NUT J“&iy &

-~ _LEVER SHAFT

SIDE oovse**,_._g;.':‘ e
SCREWS A ,[ BUSHING
LEVER SHAFT—— o \_~}~ .———LOWER END COVER
)25
4 : STEERING ARM

GROVE  VARIATION

RA FSD 70I
PATH OF LEVER PINS

Fisgre 306.—Steering gear, single lever,
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JACKET TUBE

CLAMP - BOLT

VENT BRASS SHIMS
ALY / UPPER COVER
k b%; PIPE PLUG

v )
P VA - HOUSING
SIDE covea.___.// ‘ Y e CAM
T -—LEVER SHAFT PINS

4-»3 ?& )
;,5 \'\f;»',": k\w—r o e
A 2% e

ADJUSTING SCREW -~ LEVER ‘ SHAFT

Ty o L o
AND LOCK NUT ' g ,ﬂ‘&%ﬁj_—g'ﬁ NUT
* ; Y s

?'f/;;'i'.‘,/ “’ sem —LEVER SHAFT
SIDE GCOVER - , T BUSHING |
SCREWS '\\///f@"* —~~L0WER END COVER,
LEVER SHAFT- |
e ———STEERING ARM

LA

PATH OF PINS

= SHALLOWER GROVE AT (AJB(B)
"STRAIGHT-AHE AD" POSITION

PERMISSIBLE LASH
iN PIN POSITIONS
(@& b} ON TURNS

!u (

RA FSD 702

Tuune 37.—Steering genr, twin lever,
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RA FSD 705

Fi16GRE 40.-—Auto-Lite generator,

TM 9-705

SCOUT CARS AND MORTAR MOTOR CARRIAGE

VOLTAGE REGULATOR RELAY

RESISTANCE COIL

GROUND SCREW

REVERSE CURRENT
(CUTOUT) RELAY

CURRENT LIMIT RELAY

TERMINALS

e

GROUND SCREW

@ Delco-Remy.

AMMETER FIELD , ARMATURE

RA F3D 706

TERMINALS

O

oJ & @ &

(AMMETER)
® Auto-Lite,
Figune 41.—Voltage regulators,
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IGNITION SWITCH ——m - e . ,

|

STOP LIGHT CUTOUT ~ !

HORN BUTTON —— . . [ JHEATER SWITCH
‘ A 1

STEERING WHEEL~ \  \ ° !

I
|
|
! e 4 1Y j / /T HEATER

e @Mﬁ.a ﬂm’wmww 3%&' @‘

_,’/)‘“tﬁ\ \\ |/ e J

auwmum e v

- SPEEDOMETER'
HAND THROTTLE - -—— -~ — o, CHOKE
INSTRUMENT CLUSTER - ; } ~VOLTMETER LIGHT
LIGHT SWITCH - | i -~ VOLTMETER

J‘VOLTMETER SWITCH

(23
<

e ol i il

Y D S
TRANSFER CASE SHIFT LEVER [ . L—SHUTTER LEVER
GEAR SHIFT LEVER -

] ———FIRE EXTINGUISHER
HAND BRAKE LEVER —— — oo,

RA FSD 709’

Iigure 44, —Instrument panel and controls, scout car, M3.
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FiGGrr 46.—Triped mount, M2,
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TM 9-705
SCOUT CARS AND MORTAR MOTOR CARRIAGE
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N

ICIEIC I

~ RA FSD 720

Pmmm 47, —Tnpod mount, \[2, with gun,
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(i18)

L.REAR LEG SPADE

LEG SPADE~

FRON |

(V3]

RAFSD 7

FI1GrrRe 4S8.—Tripod mount, M3.

g o

a1

TM 9-705
SCOUT CARS AND MORTAIL MOTOR CARRTACGE

RA FSD 721

Fioury 49.—Tripod mount, M3, with gun.
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—HANDWHEEL (34)

(30)
(38) (39)
(37) (31)
(32) 7 (42)
(36) SPRING——%E:E%‘ (44)
(35) Pw———‘fiﬁ: (43)

5

1] :
(40) SCREW—;FE-E—JHJ LSPRING {45) EF

(33) SLEEVE—rbencod —

RAFSD 718
@ KElevating mechanism tripod mount, caliber .50,

(34)
P ELEVATING SCREW (30)
| 1
(38) SCREW x {ii - PLATE (39)——— X
(37) scasw!‘i o r‘suos (31) ]
(32) SCREW. ﬂ"‘ i | —LEVER (42) X
(36) SPRING‘—}[:%gi; e 'j‘ SCREW (44)
(35) PIN {', SCREW (43) L“',‘;
(40) SCREW——_3 SPRING (45)
(33) SLEEVE TRIGGER (41)

RA FSD 722

® Rlevating mechanism mount, M21, caliber .50,

FIGURE 50.—Elevating mechanisms.
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