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WILLYS MODEL "MB"

4-TON 4 x 4 U, 5. GOVERNMENT TRUCK

WILLYS TRUCK

Model MB-}4 Ton 4 x 4
GENERAL DATA

ENGINE
........................................ ceeie e s s asoline
Humbu' of Cylinders. . e . - .4
R A S A o R R R i O o4 : .3 ::
Piston Dl.splamment ........................................ 134.2 cu. in.
Compression Ratio. . R R T S A e vy e BT
Horse BB i v R A R e e e P .
Horsepower | Actual. e . .. .60
Revolutions p-er PR e e 3600
T Maxtmmy L8 -F .o i iicnnvsensiiesimesesses .103
orque | Revolutions per Minute. ... ................ ........ 2000
Whealhame. . i v s e e e e ..BO"
Tread........ o0t e 4814
A R e R e e L e O S . 62"
Overall Length. . ceea 132347
Overall Hﬂght—Nurmal Load
Totaopol coml, . oo Uan i VLI R R . 40"
To top of steering wheel . . ... ... .. ... .. ... ... ... 511"
Topup......... . .603¢"
Weight—Maximum Pay Lr.:«ad ............... e . 800 lbs
Maximum Trailed Load. L1000 1hs.
Shl.p&vmg (Less water, gasr.:-lme dnd chmnsj --------- 2125 lbs.
............................................ 2315 lbs.
Gross. . . ..3125 lbs.
ﬂﬁPAGITIES
Fuel Tank (Gals.) ......... 2 .15
Engine Crankcase-Refll {Qtsi G ISR R
Cooling System (Qts.) . . ......c.oori i 11
Trammission (PEE:) . . i T i e LTI 2
Transfer Case (P18.) . . .. oovovivneacressi vansunnianisisass .3
Front Axle Di Erelltud 2« PO 2lg
Rear Axle Differential (Pts.)......... ... oo il 214
Oil Bath Air Cleaner (FPEe.) . . ...ccvviinniimeniaisisosssesssss 1
Brake System Brake Fluid (Pts.) ...... R RIS B s i 34
LAMP BULBS Mazda
Head Lamp (Sealed Beam type)........oooooviuiii 0. ..2400
TP BRI - o oo s b o S A ... .45 Watts
Lower Beam . . . .35 Watts
Blackout Fender Lam Bui’u {1] . cv....3Cp.SC 83
Left Tail Lamp Bulb (1) . i - ...21-3 Cp.DC1154
Teft Tall Lamp Balb (L) .o 0seea DOl & ..3 Cp. SC 63
Right Tail Lamp Bulbs EE] .................................. 3 Cp. SC a3
Instrument Lamp Bulb (2) . . .. .. ... .. ... ... ... . .. . 1.5 Cp. SC 51

Fuse (Thermal Type)—On Light Switch-30 Amperes
IDENTIFICATION

L B ey e L e AR

MB 1@@ @@@

Chassia Serial Number located on inside of frame at Engine Number located

left front end.

on right side of cylinder block,

front upper cormer.
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UNLOADING INSTRUCTIONS

Spot {reight car along side of the unloading platform. Open freight car door and make visual inspection
of vehicles for damage, loose blocking and shortages, due to rough handling or pilferage while vehicles were
in transit. If any evaidence of carmer's responsibility, the railroad representative should inspect shipment
and note it on Bill of Lading.

Vehicles are shipped from one to six in a [reight car, therefore, the manner in which the vehicles are
anchored in the cars varies. Where shipment does not exceed two vehicles per frﬁﬁht car, the regular 36
foot box car is used. Where three or more vehicles are shipped an “Ewvans"” or “Channel” automobile
freight car is used. These freight cars are equipped with upper deck platforms operated by chain falls and
have anchor chains in flooring; to operate follow printed instructions on inside wall at controls.

One or Two Vehicles per Car.

The vehicles are anchored to floor with grooved blocks at front and rear of each wheel and spiked to
floor. Spring rebound straps are anchored to front end of front springs and rear end of rear springs and
spiked to the floor.

To remove vehicles from car, use a crow bar to pry loose wheel blocks and straps from floor. Remove
bolt in spring rebound strap at springs and remove straps.

Roll one vehicle to end of car, then jack or lift the other vehicle so it can be removed through door to
platform, then remove second vehicle, and check all items listed in Tool and Accessory list.

Three Vehicles per Car

Where three vehicles are shipped, the two end vehicles are fastened at front end with car equipment
anchor chains. The rear wheels have grooved blocks spiked to the floor. Spring rebound straps at end
of rear springs are also spiked to the floor.

The center vehicle is anchored at the ends of front and rear axles with car equipment chains. Spring
rebound straps at end of front and rear springs are spiked to the floor.

To remove vehicles first remove all wooden blocks, spring rebound straps and anchor chains from the
three vehicles. Run end vehicles to extreme ends of freight car; jack or lift center vehicle so it can be rolled
through door to platform. Repeat this operation to remove other two vehicles.

Four Vehicles per Car

Where four vehicles are shipped, one is decked and three anchored to the floor the same as in three
vehicle shipment.

To remove vehicles, first remove anchor chains and wooden blocks from the three vehicles on floor and
remove vehicles to platform. Follow instructions printed on inside of freight car at controls in ends of car
for lowering Deck platform. Lower platform and remove anchor chains, then remove vehicle.

Five Vehicles per Car.

Two vehicles are decked and three anchored to flooring in same manner as four to a car.
The removal of vehicles should be in the same sequence as outlined under three and four car shipment.

Six Vehicles per Car.

Where six wvehicles are shipped, two are decked and four are anchored to the floor.

The two end vehicles are fastened at front ends with anchor chains, the rear end of vehicles are anchored
with grooved blocks and spring rebound straps spiked to the floor.

The two center vehicles are fastened in the opposite manner, rear ends with anchor chains and front
ends with wheel grooved blocks and spring rebound straps spiked to the floor.

To remove vehicles remove wheel blocks, spring rebound straps and anchor chains. Roll end cars and
one center car to end of freight car, jack or lift other center vehicle so it can be removed to platform,
then remove other three.

Lower one decked vehicle by chain falls, following instructions printed on wall. Then remove second
decked vehicle in same manner.

PRE-OPERATION INSTRUCTIONS

Check battery fuid level.

Check terminal connections at battery,
generator, voltage control, starter, distributor
and spark plugs.

Check operation of lights and horn.

7. Check brake fluid level in master cylinder and

All vehicles are carefully tested and inspected 4.
before leaving the factory, however, while in transit 5.
and unloading some things may happen which will
require attention before putting wvehicle into
Service. We therefore suggest checking the lollow- &
ing items before operating vehicle. ’

1. 5 ﬂiﬁ:aff:gr and check all connections for check connections for leaks or damage.

2. Check oil in engine, transmission, transfer 8. Eil_mck steering connections and front wheel
case, front and rear differential housings. alignment. .

3. Fill gasoline tank and check fuel system for 8. Check tire pressure, mﬂa!.e to 30 Ibs.
leaks. 10. Check hand brake operation.
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DRIVER’S INSTRUCTIONS

This vehicle should not be driven fasier than 40 miles an hour for the first 100 miles nor more
than 50 miles an hour from 100 to 500 miles. If the velicle is operaled al cxcessive speeds while
new, lhe closely filled paris may possibly become overhealed, reswlling in serious damage lo mechanical
umils, Never race the Enpine while making adjustments or when vehicle 15 standing idle.

6 7 8 91011

121314 1616171810201 22232426286

FIG. 1—CONTROLS

It is very important that the driver of this vehicle
be thoroughly familiar with the various Controls
and their proper use. The most experienced driver
should study the Controls because there are a
number which are not ordinarily found on standard
vehicles.

Ilustrations show the controls, instruments and
instruction plates; in the following paragraphs we
refer to these illustrations by the key numbers so
the reader may easily follow the instructions.
Ignition Switch—No. 9, Fig. 1.

Is operated by a key, turning key to right (clock-
wise) closes the ignition circuit. Turning key to
left (counter clockwise) opens the ignition circuit
and shuts off the engine.

Light Switch—No. 6, Fig. 1
| ‘Il;he light switch is the push-pull type with safety
ock.

This switch controls the entire lighting system
including the instrument panel lights and stop
lights.

E‘l.?'.Fhi::rl the control knob is pulled out to the first
position, the blackout lamp circuit is closed—which
consists of two fender lamps, stop and 1ail lamps.

To obtain white lights, push in lockout control
button on left of switch and pull out control knob

to second position. This closes entire bright light
circuit, which consists of two head lamps—instru-
ment panel lamps, stop and tail lamps.

CAUTION: When driving during the day press
in lockout control button and pull Control Iléuah
out to the last or Stop Light position to cause
regular Stop Light 1o operate.

Panel Light Switch—No. 12, Fig. 1.

The Panel Light switch controls the Panel Lights
when the main Light Switch is in Service or bright
light position, otherwise the Panel Lights do not
operate.

Head Lamp Beam Control Switch—No. 8, Fig. 1
Pressing and releasing the button of the selector

foot switch with the left foot alternately changes
the headlight beam from high to low.

Starter Switch—No. 23, Fig. 1

Toe board mounted to the right of the acceler-
ator; pushing button down closes starter circuit
and causcs starter to crank engine—release the
button as soon as the engine starts.
Hand Throttle—No. 10, Fig. 1.

Pulling control button out opens carburetor
throttle valve and increases engine speed.
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Carburetor Choke Control—No. 7, Fig. 1

FPulling control button out closes choke valve in
carburetor 10 enrich gas mixture [or starting the
engine when cold, and opens throttle valve slightly
lor faster idle speed.
0il Gauge—No. 15, Fig. 1

The instrument panel oil gauge indicates ol
pressure delivered to camshalt, crankshaft, timing
chain and connecting rod bearings when encgine is
TUNMIng.

Proper registration should be not below 20 on
idle nor more than 80 at speeds above 10 miles per
hour.

This gauge does rot indicate the amount of oil
in crankcase.

Ammeter—No. 20, Fig. 1

The ammeter is used to indicate when the
penerator is charging the battery. [t also indicates
the amount of current being consumed.

If the ammeter shows discharge at all times, the
rause should be immediately investigated and
corrected, otherwise the winng may be damaged
and battery discharged.

Fuel Gauge—No. 13, Fig. 1

The fuel gauge registers the amount of fuel in the
gas tank when ignition switch is turned on. The dial
graduations are for—empty, 14, 3, 34, and full.
Temperature Indicator—No. 19, Fig. 1

This is a thermal tyvpe gauge and registers the
temperature of the liquid in the cooling system.
The operator should watch this instrument closely.

The normal operating temperature is indicated
when hand stands between 160 and 185. The
criver should immecdiately investigate the cause if
temperature becomes excessive. Continaous oper-
ation of an overheated engine will cause serious
camage.

Never fill cooling svstem with cold water when
engine is overheated.

Speedometer—No. 17, Fig. 1

The Speedometer indicates the speed at which
vehicle is being driven. The Odometer (in upper
part of speedometer face) registers the total number
of miles the vehicle has been driven.

A trip mileage indicator (in lower part of speed-
ometer face) gives miles covered on any trip. Tt

. .

NOMENCLATURE TRUCK '4 TON 4 X 4

SUPPLY ARM DR SERVICE

MAINTAINING VEHICLE QUARTERMASBTER CORPS

MAKE AND MODEL WILLYS MH.

BERIAL NUMBER: -

GROSS WEIGHT LBES.
-_— BOD LBS.

MAXIMUM PAYLOAD
MAXIMUM TRAILEDLOAD 1000 LBS.

DATE OF DELIYERY.

RECOMMENDED BY MAMUFACTURER
OCTANE RATING OF GASODLINE
S5 A E GRADE OF OIL FOR SUMMER USE 30 SAE
S AE GRADE OF OIL FOR WINTER USE 10W SAE
PUBLICATIONS APPLYING TO THIS VEHICLE
PARTS LIST T/'™ 10~

@ MAINTENANCE MANUAL UM 10- [N e

68 MIN.

FIG. I—NAME PLATE

can be reset by a knurled control shaft extending
through the rear of the speedometer.
Nomenclature Plate (Name Plate}—Fig. 2
The nomenclature plate identifies this vehicle
and gives the manufacturer’s model and serial
number, date of delivery, recommended fuel and
lubricating oil. Service publication numbers are
also given for reference. {(When ordering parts be

sure to give serial number). See No, 20, Fig. 1.

CAUTION

MAXIMUM PERMISSIBLE ROAD SPEEDS

IN THE FOLLOWING GEAR POSITIONS
TRANSMISSION TRANSFER CASE IN

IN _ |HIGH RANGE | LOW RANGE

HIGH 65 M.P.H.
INTERMEDIATE |41
LOW 24
REVERSE 18
TO DRAIN COOLING SYSTEM: O0OPEN
RAOIATOR DRAIM COCK LOCATED OM HOSE FITTING AT
LOWER LEFT SIDE OF RADIATOR AMD CYLIMDER
BLOCK ORAIN COCK ON RIGHT FORWARD SIDE OF
EMGIME.

FIG. 3—CAUTION PLATE
Caution Plate—Fig. 3 & No. 26, No. 1

Covers maximum permissible road speeds in
different gear positions and gives instructions rela-
tive to complele draining of the cooling system.

FRONT AUK,
AXLE RANGE
DRIVE

DISENGAGE FRONT AXLE DRIVE
WHEN OPERATING ON DRY
HARD SURFACED ROADS

O

FIG. 4—SHIFT

Transfer Case Shifting Instructions—Fig. 4
This diagram gives relative position of shifting
levers for front axle drive, low and high gear ratios.
Or. hard surface and flat roads dizengage front
axle drive by placing center shift lever, (Iront axle
drive) in forward position. No. 23, Fig. 1.
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0z-7

The right hand lever (third from driver) con-
trols transfer case gear ratio—low or high. No. 22,
Fig. 1. The low gear ratio can only be used when
front axle drive lever is in the rear position to en-
gage front wheel drive.

per position for disengaging axles to use
power take-off unit is shown as “"N'" in Fig. 4.

Clutch Pedal—No. 11, Fig. 1

The clutch pedal is used to disengage the engine
power [rom transmission when shifting gears.
Driving with the foot on pedal will cause excessive
wear of clutch facings and release bearing. There
should be 24"’ free pedal travel before clutch starts
to disengage.

Brake Pedal—[No. 14, Fig. 1

Depressing the pedal applies the hydraulic brakes
at all four wheels. Avoid driving with foot on brake
pedal, as brakes will be partially applied and cause
unnecessary wear of brake linings requiring early
adjustment.

Hand Brake Lever—No. 24, Fig. 1

By pulling out on brake handle the external con-
tracting brake at the transmission on rear propeller
shaft is a&plied mechanically. Whenever vehicle is

parked, the lever should be pulled out as far as
possible. Before moving vehicle be sure lever is
released.

Accelerator—No. 16, Fig. 1

The accelerator is foot operated and is used to
govern the engine speed under ordinary driving
conditions.

Gearshift Lever—No. 18, Fig. 1

This lever is used to shift the gears in the trans-
mission. There are four positions in the movement
of the lever in changing the gears in transmission.
?e: diagram for lever locaton in different gears.

ig. 4.

Horn Button—No. 2, Fig. 1

Pressing on button closes circuit in horn wiring
and causes horn to sound.

Gasoline Tank

The gasoline tank is located under Drivers scat.
To fill tank raise seat cushion and remove filler
cap. Capadty 15 gallons.

OPERATING INSTRUCTIONS

Before any trip the [ollowing
should be made before starting engine.

1. Check the ail level in crankcase, See “'Lubrica-
tion" Section. Remove oil level indicator lo-
cated in oil filler pipe on right side of engine,
wipe off clean. Insert indicator in filler pipe
to full depth. Remove indicator and note
position of oil flm, if below full level
add sufficient oil to bring to full mark.

2. Remove radiator filler cap and note water level.
Should be up within 4" below fller neck.
Check all hose connections for leaks also fan
belt tension.

inspections

'3!

4.

[ ]

@

6.

a.

Check all lights and signal devices. Note
condition of tires and see that they are properly
inflated to 30 lbs.

See that Cap is on front drain hole under fuel
tank so as to keep out stones and dirt. If
maneuvers in water are necessary put the rear
cap on the rear drain hole. The rear cap is
part of the equipment furnished.

When there is a possibility of water being
thrown over the engine by [an action in cross-
ing streams, pull up on the handle of the genera-
tor brace, then remove the fan belt. This will
stop the fan. As soon as possible the belt
should be replaced, then pull out on the genera-
tor. The generator will lock in place by spring
action of the hrace.

STARTING OF THE ENGINE

Transmission gearshift lever must be in neutral
position. See Fig. 4.

Full out hand throttle about 3{"’ to 1".

Pull out choke button all the way to obtain
proper fuel and air mixture for starting, No.
7, Fig. 1. Choking is not necessary when
engine is warm.

Insert key in ignition switch and turn to
right.

Dis:nga%c clutch by depressing pedal, holding
down tll engine starts, No. 11, Fig. 1.

Push on starter button No. 23, Fig. 1, to
crank enginc. Release button when engine
starts.

Push in on choke button and adjust hand throt-
tle to obtain proper idling speed. When engine
is cold, it is advisable to leave choke button
pulled out about 1”. As engine warms up, push
choke button all the way in.

STARTING VEHICLE

(For day time driving, turn on Stop Light;
Sce Light Switch, Page 02-5.)

Push clutch pedal down to disengage clutch
No. 11, Fig. 1.

Shift transfer case (center hand lever) in for-
ward position (front axle disengaged) No. 21,
Fig. 1, right hand lever No. 22, Fig. 1 in rear
position (high gear ratio).

Mowve transmission shift lever toward driver and
back for first speed or forward from driver for
reverse. Fig. 4,

Release hand brake, No. 24, Fig. 1, increase
engine speed with accelerator by gradually
pressing down on accelerator treadle No. 186,
and slowly release clutch pedal, No. 11, increas-
ing engine speed as load is picked up and ve-
hicle starts to move.

As vehicle speed increases, release accelerator
pedal and depress clutch pedal, move gear-
shift lever to neutral then in to sccond gear.
Press on accelerator and release clutch pedal
slowly. Repeat these n}gcntinns until trans-
mission is in high gear. Fig. 4. .
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SHIFTING GEARS IN TRANSFER CASE

Instructions for shilting gears in transler case
and engagement of the front axle drive are as
follows: No. 21, Fig. 1 and Fig. 4.

1. The transfer case may be operated in either
high or low speed range when front axle drive
is ENGAGED.

2. The wvansfer wase can only be operated in

“High" (direct drive) when front axle drive
is DISENGAGED.

3. To engage front axle drive, depress clutch
pedal, release accelerator and move center shift
lever to rear position, No. 21, Fig. 1.

4. To disengage front axle drive, release accelera-
tor and shilt lever to forward position.

5. Shifting from high to low gear should not be
attempted except when the vehicle is being
operated at low speeds or at a standstill. The
front axle drive must be engaged for this shilt.

FIG. 5—CHAIN TOW

Release accelerztor and depress clutch pedal—
move center shift lever to rear position, engag-
ing tront wheel drive, No. 21, Fig. 1, then move
right hand shift lever, No. 22, to forward posi-
tion.

G. Shifting from low to high gear may be accom-
plished at any time, regardless of vehicle speed.
Release accelerator and depress cluich pedal—
shift right hand lever into rear position.

SHIFTING T0O LOWER SPEED IN
TRANSMISSION

The transmission gears should always be shifted
to the next lower speed before engine begins to
labor or before vehicle speed is reduced appreciably.
Shifting to lower speed is accomplished as follows:
1. Depress clutch pedal quickly, increase engine

speed and shift to next lower gear, release
clutch slowly and accelerate.

It is advisable to use the same transmission gear
going down a long hill as would be required to
climb the same hill

STOPPING TIHE VEHICLE

1. Remove foot from accelerator pedal and apply
brakes by pressing down on brake pedal
No. 14, Fig. 1.

2. When vehicle speed has been reduced to idling

ine speed, disengage clutch and move trans-
mission shift lever to neutral position. Fig. 4.

3. When vehicle has come to a complete stop
apply hand brake, No. 24, Fig. 1, and release

utch and brake pedals.

SHIFTING INTO REVERSE

Belore attempting to shilt into reverse the vehicle
must be brought to a complete stop.

1. Push clutch pedal down to disengage clutch.

2. Shilt transmission lever to the left and [orward
toward windshicld. Fig. 4.

3. Release clutch pedal slowly and accelerate as
load is picked up.

FIG. &—=ROPE TOW

TOWING VEHICLE

When necessary to tow vehicle the tow chain,
rope or cable, should be attached to the front
bumper bar and frame side rail gusset, Fig. 5 and 6.

Loop chain or rope over top of bumper and
frame gusset bringing it up across face of bumper
and back on opposite side of frame, then hook or
tie. Do not Low from the middle of the bumper.

FIRE EXTINGUISHER
The fire extinguisher is mounted on right side

cowl panel with spring type clamp. To remave
pull outward on clamp release lever, No. 30, Fig. 1.

To operate extinguisher, hold body in one hand
and with the other turn handle to left a 1§ turn
which releases plunger lock. Use pumping action
w force fuid vu fire.

Read instructions on fire extinguisher plate.
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Lubrication of any wehicle is important to
prevent damage to moving parts. ecause all
moving parts are not subjected to the same operating
conditions, the lubricants specified are those which
most nearli: meet the recuirements of the parts
involved. In some places excessive heat or cold
i a problem to overcome, in others it is extreme
pressure, water, sand or grit. The type of operating
surfaces must also be taken into consideration as
parts rotate or oscillate on various types of bear-
ings. Each of the above conditions in construction
make necessary the application of the specified
lubricant.

Lubricants should be ap}.ﬂiﬁ'l regularly to secure
maximum useful service from the vehicle. It is
of equal importance that not only the proper grade
of lubricant be used but that it be applied in
accordance with a definite schedule.

The chart in this section should be referred to for
instructions on mileage of application, grade and
quantity of lubricant required for all parts of the
vehicle. A more detailed account of certain phases
of lubrication is given in the following paragraphs.

ENGINE

Lubrication of the engine is accomplished by
means of a force-feed continuous circulating sys-
tem. This is effected by means of a planetary gear
type pump located on the left side of the engine,
and is driven by a spiral gear on the camshaft.

The oil is drawn into the circulating system
through a floating oil intake. The floating intake
does not permit water or dirt to circulave, which
may kave accumulated in the bottom of the oil
pan, because the oil is drawn horizontally from the
top surface. Oil pressure is maintained under all
driving and climatic conditions.

Oil i1s forced to the crankshalt and camshaft
bearings through drilled passages in the cylinder
block and then to the connecting rod bearings
through drilled passages in the crankshaft. A drilled
passage in the crankshaft, from the front bearing to
holes in the crankshaflt sprocket provides positive
lubrication for the uming chain. Direct spray from
connecting rod bearings lubricates the cylinderwalls,
pistons, piston pins aud the valve mechanism.

The pressure under which the oil 15 forced to the
bearings is controlled by a pressure regulator or
reliefl valve, located in the cover of the oil pump.
The valve is set to relieve at an indicated pressure
of 75 Ibs. at a car speed of approximately 30 miles
per hour, with warm oil, assuring ample lubrication
at all speeds. An oil pressure gauge is mounted in
the instrument panel, and ingicntes the pressure
being supplied. Failure of the gauge to register
may indicate absence of oil, and the engine should
be stopped immediately.

If there is plenty of oil in the reservoir, the oil-
ing system should be carefully checked before
starung the engine.

The capacity of the ciling system is 5 quarts.
Care should be taken 1o replenish the supply before
the oil level indicator, which is combined with the
oil filler cap located in the oil filler pipe, shows the
oil below the half full mark, No. 6, Fig. 1. Fresh
oil should be poured into the reservoir through the
filler pipe sufficiently to bring level to full mark.

GENERAL LUBRICATION

WHEN TO CHANGE CRANKCASE OIL

When the vchicle leaves the factory the crank-
case is filled to the correct level with oil of the proper
viscosity for the “break-in" period. (Decked
vehicles in freight cars have engine oil drained and
five quarts of oil in cans in ireight car for each
vehicle.)

At 500 miles and 1500 miles, then every 2500
miles thereafter completely drain the oil by remov-
ing the drain plug, indicated by No. 15, Fig. 2, in
the lower lzft side of the oil pan and refill with fresh
lubricant, in accordance with specifications.

To insure continuation of best performance and
long engine life, it is necessary to change the
crankcase oil whenever it becomes diluted or
contaminated with harmful foreign  materals.
Under the adverse driving conditions described in
the following paragraphs, it may become neces-
sary to drain the crankcase oil more frequently.

Vehicles operated in extremely dusty country,
should have the oil drained bothwinter and summer,
at 1,000 mile intervals or oftener, and extra pre-
caution should also be taken to keep the carburetor
airfilter clean and supplied with oil. The frequency
of cleaning the Carburetor Qil Bath Air Cleaner
cdepends upon severity of dus: conditions and no
definite draining periods can be recommended.

Thinning of the oil by unburned fuel leaking by
the piston rings and mixing with the oil, is known
as crankcase diluton.

Leakage of fuel into the oil pan mostly occurs
during the ""Warming-Up"' period, when the fuel is
not thoroughly vaporized and burned. Short runs
in cold weather do not permit thorough warming
up of the engine and witer may accuwmulate in the
crankcase irom condensation of moisture produced
by the burning of the fuel.

Practically all present-day engine fucls contain
a small amount of sulphur which, in the state in
which it is found, is harmless; but this sulphur
on burning, forms certain gases, a small portion
of which is likely to leak past the pistons and rings
and reacting with water when present in Lhe crank-
case lorms sulphurous acid. As long as the gases
and the internal walls of the crankcase are hot
enough to keep water vapor from condensing no
harm will result, but when an engine is run in low
temperatures moisture will collect and unite with
the gases formed by combustion, thus acid will be
formed and is likely Lo cause serious etching or
pitting. This etching, pitting or corrosion mani-
fests itsell in excessively rapid wear on piston pins,
crankshaft bearings and other parts of the engine.

In view of these conditions it is necﬁsar}r o
drain the crankcase oil at regular intervals. It is
always advisable to drain the oil when the engine
is warm. [he benefit of draining is, to a large
extent, lost if the crankcase is drained when the
engine is cold because some of the foreign material
will remain in the bottom of the oil pan and will
not drain out readily with the oil.

At least once a year, preferably in the Spring,
the oil pan and fleating oil intake should be re-
moved [rom the engine and thoroughly washed
with cleaning solution.



