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 SPECIFICATIONS

CHRYSLER V-8 INDUSTRIAL ENGINES o

53 54 56 564

Y-8 QHV. V-8QHY. -~ T VS OMV. V-8§0.HV.
No..of Cylinders 8 g . 8 g
Bore...... P 3.63in. 3.63in. 3.63in. 3.81 in. 3.94 in.
Strake e 3.256 in. 380in."  380in. 362 in. 3.62 in.
Piston Displacement 270 cu. in, 315 cu, in. 315 cu.in. 331 cu. in. 354 cu. in.
Horsepower Rating 1516,4000 rpm 160624000 rpm 173654000 rpm  1834,4000 rpm 1886, 4000 rpm
Compression Ratin............ 15t01 70t l 75101 75101 1.6 to 1 Gasoline

) 85to0]1 LPG . 85t | LPG

120t0 140 psi  120to 140 psi 12010 140 psi 120 to i40 psi
Minimum allowable A 50 lbs. 90 Ibs. 90 Ibs. 90 ths,

Maximum variations
between cylinders . ~151bs, Bls:  151bs. 15 Ibs.

¢
o

}

Compression Pressure at

Cylinder numbering as viewed
from {an end of engine

(Right Bank) ..., . , 1-3-5.7
(Left Bank).. i L 7.4.6.8
(Firing Orden, .., ....... 1-8-4-3-6-5:72
Oit Pressure. . . 45 to 55 Ibs. @, 2000 rpm

Cocling System Capacity . .. o Approximately 8% gallons ’
* (With Chrysler Radiator) .

Crankcase Capacity . *5 quarts

*Add ane additional quart of
eagine oil when filter element
i changed.

D719 . ) 5D & TD—5M—8.58




Foreword

This operators book is published as a guide and reference to assist
in obtaining from the CHRYSLER V-8 INDUSTRIAL ENGINE the
many hours of low-cost, trouble-free service built into it.

In order to obtain the advantages of these qualities over a long
period of time, it is necessary only that the engine be treated with

reasonable care.

If followed, these instructions will ensure dependable operation, long
service and satisfaction. For extensive repairs or overhaul, it is sug-
gested that an authorized Dealer be consulted, as he has special equip-
ment and tools needed for overhaul and repair, and will provide the
particular attention of an crganization devoted to the interest of service,

Modifications

Slight modifications in design as dictated by field experience or desire
to improve the unit, or changes of material due to inability to procure
those originally specified may become necessary. Such changes in design
will be obvious and, wherever possible, parts or assemblies will be
interchangeable with the original design.

llustrations

The illustrations ere intended to show typical construction of the
various parts. In some instances the shapes or details of the parts illus-
trated may not exactly represent their actual appearance; however, they
will serve to show the servicing methods explained or help to identify
parts performing the same function.
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Ordering of Parts

The exploded views shown are intended to enable the operator to
better understand the general construction of CHRYSLER V-8 INDUS-
TRIAL -ENGINES, and to asist in ardering parts.

The views are helpful in determining the sequence of assembly and
function of the various i)arts; therefore, they will be of considerable

assistance when making adjustments or repairs.

Important

Orders for parts should be placed with the nearest Author-
ized Dealer. Authorized Dealers are in possession of complete
parts information and can, in most instances, promptly supply
your parts requirements from their inventory. If you do not
know the location of your nearest Chrysler Industrial Engine
Deasler, & card addressed to the Chrysler Industrial Engine
Division, 7700 Russell, Detroit 11, Michigan, will bring you his

name and address promptly.

Most important in ordering parts is the proper identifica-
tion of the engine. Always mention the Model, T'ype and Serial
Number. (Sample: Model Ind. 56, type 373, Serial Number
1273.) This information is stamped on the identification plate
{Fig. 1) and should be mentioned in all parts order or coﬁi—
munications. The number stamped on the front end of the
cylinder block just back of the water pump is 8 manufacturing

code and should not be used for the purpose of identification.




|dentification

A brass name plate is attached to the rear of the cylinder block
immediately above the housing attaching face, showing the model
symbol, type and serial number of the engine. See Figure 1.

CHRYSLER
INDUSTRIAL ENGINE

MODEL TYPE SERIAL

PART NUMBER

CHRYSLER CORPORATION INDUSTRIAL DIVISION
TRENTON, MICHIGAN U.S.A.

‘54x970

Fig. 1—Engine dentification Name Plate

Important

For your convenience, fill in the information requested below on
your own engine. It will then be readily available when needed for
identification purposes, should the replacement of parts ever become

necessary.




Description

THE CHRYSLER V-8 INDUSTRIAL ENGINE MODELS IND.
52, 53, 54, 56, 56A as shown in Figures 2 and 3 are custom made with
various types of engine accessories,

The V-8 Industrial Engines are used as power units for Mechanical
Shovels, Power Winches, Road Building Equipment, Welding Gener-
ators, Farm Tractors, Irrigation Deep Well Pumps, Truck Tractors, Air
Conditioning Mobile Units and many other heavy duty industrial
applications. .

The accessories supplied with the basic engine depends on the type
of installation for which the unit is to be used. Some units will include
the Power Take-Off and Heavy Duty Clutch, while other units may
include a truck type flywheel with the 5-speed transmission. Torque
Converters are also available as optional equipment.

54x975

Fig. 2—Chrysler V-8 Industrial Engine (Model Ind. 52)
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ENGINE

The basic engine is a V-type eight cylinder, four cycle, gasoline burning
unit, with liquid cooling and full pressure lubrication. The valves are
of the overhead type. Hydraulically operated valve tappets provide quiet
and efficient operation and require no special attention.

CYLINDER HEADS

One of the most outstanding features of the Chrysler V-8 Industrial
Engine is the Polyspherical combustion chamber together with a single
rocker shaft valve mechanism on Models Ind. 52, 53 located in the
cylinder heads. On Models Ind. 54, 56, 56A the engine uses the double
rocker valve shaft design with multiple head valve locks on the valve
stem. Valve locks of this design wedges only against the valve spring
retainer leaving the valve stem free to rotate. This type of combustion
chamber plus the lateral valve arrangement provides the maximum
amount of space for extra large valves and permits direct and unre-
stricted exhaust and intake valve porting.

LUBRICATION

The engine lubricating system supplies a constant flow of filtered oil
to all internal engine parts. The oil pump in the oil pan is driven by
the distributor and oil pump drive shaft. It draws oil through a floating
strainer and forces it through the oil filter to the crankshaft, camshaft,
timing gears and valve tappets. Pistons and cylinders are lubricated
by splash feed. Crankcase ventilation is provided through a ventilator
pipe with an air cleaner, removing fumes and moisture from the crank-
case. An air filter on the oil filler pipe cleans air before it enters the
crankcase,

In order for an engine to give long trouble free service, the working
parts should be kept clean, the pressure sealed into the combustion
chamber, excess heat eliminated, and the working surfaces lubricated to
reduce wear. The oil, to perform these functions properly, should be kept
as clean as possible, and should be renewed when excessively contami-
nated. To help the owner obtain the proper lubrication for good engine
service, Chrysler Corporation recommends that the owner select an oil
of good quality and the proper SAE number of oil according to the
anticipated temperature range.

ELECTRICAL SYSTEM

The six-volt electrical wiring diagram includes the storage battery,
generator, generator regulator, starting motor, ignition coil, distributor’
and spark plugs, todether with the necessary cables, connecting wires
and switches. (See Figs. 4 and 4A.)
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IMMEDIATELY AFTER {m
SPARK OCCUAS AT .

CYLINDER . FRIMARY CON

CIRCUIT MAKIR POINTS - CLOMD CIRCUIT RREAKER POINTS

CIRCYIT FROM PRIMARY COR STARTING TD CLOSE
CLOSED THROUGH POINTS TQ
GROUND

JUST BEFORE SPARK
OCCURS AT CYLUINDER
FRIMARY COIL

CIRCUHT EREAKER POINTS . QLOSED

CRCAT FROM PAIMANT COIL
ORCUIT MAKIR POINTS - OPEN QLOSED THROUGH POIHTE TO

GAoUND

A5 SPARK OCCURS
AT CYLINDER
PRIMARY &OHL

CTIRCUIT BRIAKER POINTS - OPEM

CIRCLHT MANER POINT: PATMARY CIICAT OFEN

STAPTING TO QUOSE FRIMARY €Ol COLLAPSES

31 X152

Fig. 5—Distributor {Operational Schematic)
{(Modeis Ind. 56 and 56A only)
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DISTRIBUTOR

The distributor used in the ignition system is driven by the oil pump
drive shaft which engages the camshaft. This device times and distributes
the ignition current to each spark plug at the exact instant necessary to
fire the mixture in that combustion chamber. On any distributor when
the points open, the primary current through the cotl is interrupted
causing the magnetic field to collapse suddenly, thus inducing a high
voltage in the secondary winding. This high voltage fires the spark plug.
The value of this voltage depends on the strength of the primary current
at the instant the points open. Primary current starts to build up the
instant the points close. The longer the points remain closed, the greater
will be the primary current build-up (to the point of saturation), and
the higher the voltage induced when the points again open to fire the
next spark plug. Figure 5 shows the positions of the points at various
stages of the operation for Models Ind. 56 and 56A only. Automatic spark
advance is accomplished through the centrifugal governor in the dis-
tributor. Models Ind. 52, 53, and 54 have single point distributors.

FUEL SYSTEM

The fuel system includes the fuel lines, fuel pump and filter, carburetor,
intake manifold and throttle control. Fuel from the tank passes through
the filter into the fuel pump, which is driven by an eccentric on the front
end of the camshaft. The fuel pump forces fuel into the carburetor where
it is atomized and mixed with air and drawn through the manifold and

valves into the combustion chamber.

CARBURETORS

The Stromberg Carburetors, as shown in Figure 6 are double-barrel,
downdraft types with each barrel having its own idle system (with
adjustable needle), main metering system and throttle valve, as shown
in Figure 7. The idle system and main metering systems are supple-
mented by the float system, the accelerating system and the power
system. The function of each system is described as follows:

10




CHOKE VALVE

CHOKE BRACKET

NEEDLE VALVE AND SEAT

THROTTLE SHAFT
AND EEVER

IDLE X TURE -
ADJUSTING SCREW

Fig. 6—Stromberg Carburetor (Assembled View)
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THE FLOAT SYSTEM (Refer To Fig. 8)

The function of the float system is to maintain a constant level of fuel
in the float chambers at all times and under all conditions of operation.
Fuel enters the carburetor at the fuel inlet, flows through the float needle
valve and seat and into the float chambers,

When the fuel reaches a given level, the floats shut-off the fuel supply
at the needle valve. The float chambers are vented internally by a vent
tube which connects the float chambers with the air horn.

THE IDLE SYSTEM

With the throttle valves closed, as shown in Figure 9, and the engine
running at slow idle speed, fuel from the float chambers is metered into
the idle tubes through an orifice at the base of each idle tube. The air
taken in through the idle air bleed holes mixes with the fuel at the top
of the idle tubes.

AIR HORN CHOKE VALVE

ASSEMBLY

MAIN DISCHARGE

MAIN BODY
ASSEMBLY
THROTTLE BODY
ASSEMBLY

THROTTLE
VALVES

Fig. 7—Stromberg Carburetor (Sectional View)
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_VENT TUBE

NEEDLE VALVE
FLOAT

Fig. B—Float System

The mixture of air and fuel flows down the channels where it is mixed
with additional air entering through the secondary idle air bleeds. The
mixture is discharged at the lower idle discharge holes. The quantity of
fuel discharged is controlled by adjustable idle needle valves. As the
throttle valves are opened slightly, the air-fuel mixture is also discharged
from the upper idle discharge holes to supply the additional fuel required
for increased engine speed.

MAIN METERING SYSTEM

The main metering system controls the flow of fuel during the inter-
mediate or part throttle range of operation. With the throttle valves in
a partially open position, as shown in Figure 10, fuel lows from the float
chambers through the main metering jets and enters the main discharge
jets where it is mixed with air taken in through the high speed air bleeders.

This mixture of air and fuel is then discharged into the air stream
through the auxiliary venturi tubes. The main body and main discharge

13




IDLE AIR BLEED
IDLE TUBE

IDLE AIR BLEED
(Secondary) i A {idle Tube)

IDLE DISCHARGE HOLES ' ' IDLE NEEDLE VALVE

Fig. 9—Idle System

jets are so designed that should vapor bubbles form in the fuel in the
main discharge system, due to high temperatures, the vapor bubbles will
collect in the outside channels surrounding the main discharge jets, rise
and vaporize in the domes of the high speed bleeders, thus preventing
“percolation.”

POWER SYSTEM

The power system is incorporated into the carburetor to provide a
richer mixture for maximum power and high speed operation. The extra
fuel for power is supplied by a vacuum controlled power piston which
automatically operates the power by-pass jet in accordance with throttle
opening.

Intake manifold vacuum is maintained above the vacuum piston
through a vacuum channel which leads to the manifold flange of the
carburetor, as shown in Figure 11. During partial throttle operation, the

14




MAIN DISCHARGE JET
HIGH SPEED BLEEDER

B e

Fig. 10—Main Metering System

vacuum above the vacuum piston is sufficient to overrule the compression
spring and hold the piston in the “UP” position.

When the throttle valves are opened to the point where the manifold
vacuum drops to approximately four to five inches of mercury, the com-
pression spring then moves the piston “DOWN” to open the power
by-pass jet and meter additional fuel into the main metering system.

ACCELERATING SYSTEM

To insure a smooth uninterrupted flow of power for acceleration, addi-
tional fuel must be metered into the engine. This is accomplished through
the use of an accelerating pump which is operated by vacuum.

As the throttle valves are opened, the accelerating pump piston is
moved “DOWN" either by a pump lever or by a drop in vacuum above
the piston to close the inlet ball check valve and force & metered quantity

15




VACUUM CHANNEL

VACUUM PISTON

il ——

1
— -

.
borm— =

POWER BY-PASS JET

THeie s M

Fig. 11—Power System

of extra fuel through the outlet ball check valve and pump discharge
nozzle into the air stream, as shown in Figure 12.

With the return of the accelerating pump lever to the released position
or the return to normal engine vacuum, the outlet ball check valve
“CLOSES” while the inlet ball check valve “REOPENS,” thus permitting
fuel from the float chamber to enter and refill the accelerating pump
cylinder, as shown in Figure 13,

NOTE

The carburetor is supplied by the Manufacturer with a hollow screw
in the mouth of the vacuum channel, When the carburetor is used with
a governor this screw must be in the passage to block off the connection
between the throat and the vacuum passage. When not used with a
governor this screw must be removed,

16




QUTLET BALL CHECK VALVE
{Open)

PUMP DISCHARGE NOZZLE

INLET BALL CHECK VALVE
(Closed)

Fig. 12—Accelerating System (Pump Piston “Dawn™)

OUTLET BALL CHECK VAL
' (Closed)

PUMP PISTON

INLET BALL CHECK VALVE
(Open)

Fig. 13—Accelerating System (Pump Piston “Up")
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GOVERNORS

‘There are three types of governors used on the V-8 Industrial Engines
and they are as follows:

Hoof Governor, Mechanical Type.
Pierce Governor, Mechanical Type.

King Seeley Governor, Velocity Type.

DESCRIPTION

Some engines are equipped with the mechanical type Hoof Governor,
the mechanical type Pierce Governor, or the velocity type King Seeley
Governor.

The mechanical governor unit is mounted on the fuel pump side of
the engine, just above the fuel pump, and is driven by a belt from the
double pulley at the fan. Governor weights revolving with the governor
main shaft inside the housing actuate the operating lever, which is con-
nected to the carburetor throttle lever. A calibrated spring controls
movement of the operating lever to oppose the force exerted by the
governor weights. Balance hetween these two forces governs the
engine speed.

HOOF GOVERNOR (Mechanical Type)

In the Hoof Governor, speed and sensitivity are set at the factory to
provide accurate control. However provision is made for some adjustment
to vary sharpness of control, and to correct surge.

PIERCE GOVERNOR (Mechanical Type)

The Pierce Governor may be adjusted for governed engine speed, as
well as for control and to eliminate surge.

KING SEELEY GOVERNOR (Velocity Type)

The velocity type King Seeley governor, used on some engines, is
an integral part of the carburetor. Engine speed is governed by the
throttle valve which is closed by the velocity of the air-fuel mixture as
it passes through the governor. An accurately calibrated spring system
attached to the throttle shaft opposes the velocity and controls the
position of the throttle valve and the maximum speed of the engine.
When in proper operating condition, the governor does not affect engine
performance below the speed at which it begins to control, and does not
affect fuel consumption.

-18




VALVE TAPPETS

The hydraulic tappets which operate the push rods are designed for
quiet and efficient operation. Service adjustments are eliminated. These
units automatically compensate for variations in the valve train resulting
from temperature changes. They use oil as the compensating factor.

EXHAUST VALVE SPRING RETAINERS (Fig. 14)

All Models have as standard equipment exhaust valve spring retainers.
The retainers (or rotocaps) provide positive rotation of the exhaust valve
each time the valve moves. This rotation with each stroke prolongs the
life of the exhaust valves.

With the retainers (or rotocaps} that are used on the exhaust valves,
special valve springs are used, which are not interchangeable with the
intake valve springs,

I ! - u H i
BALL f @"—TA_PFE =
- RETAINER ’

LOCK . VALVE OPEN .

ME’E—D INCREASE OF VALVE SPRING PRESSURE DEFLECTS

LG40 AT 111 ANB (2] SPRING WASHER TRANSFERRING LOAD FROM (Z)

TO (3] CAUSING BALL TO ROLL DOWN INCLINE
SHOWN IN SEGTION 4-&

$SPRING
WASHER

ROTATION ———

SECTION A-A
DEVELOPED THRQUGH BALL PITCH DIAMETER

TOP VIEW OF RETAINER CAP
BaLLS AND SPRINGS IN VALVE CLOSED POSITION

50x209

Fig. 14—Exhaust Valve Sf)ring Retainer Assembly (Rotocaps)
{Cutaway Sectional View) :
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STANDARD EXHAUST VALVE

STANDARD EXHAUST
VALVE GUIDE

Z SODIUM-COOLED
EXHAUST VALVE

4—— SODIUM-COOLED
EXHAUST VALVE GUIDE

\ &, 47x299

Fig. 15—Valves and Guides

SODIUM-FILLED EXHAUST VALVES -
(Extra Equipment)

The sodium-cooled wvalve stem (Fig. 15) is made hollow and then
partially filled with pure metallic sodium, which liquefies at 207 degrees
F. In liquid form, the sodium moves up and down with the motion of the
valve in operation and facilitates the transfer of heat from the valve head
to the engine cooling system. Engines equipped with sodium-cooled valves
can be identified by a plate attached to the right side of the engine just
back of the engine serial number plate.

CARBURETOR AIR CLEANER

A heavy duty ocil bath type air cleaner protects the carburetor against
dirt and other foreign matter which might otherwise enter the engine
through the carburetor. (See Fig.22.)

EXHAUST SYSTEM

Exhaust from the combustion chambers passes through the exhaust
valve ports into the exhaust manifold and out through the exhaust pipe.
Some of the V-8 Industrial Engines were equipped with a manifold heat
control valve, which permits faster warm-up of the engine by diverting
the exhaust from the right engine bank through a by-pass port and hot
spot chamber in the intake manifold and out through the left exhaust
manifold. ‘
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NOTE:

None of the Industrial Engines presently being shipped are equipped
with the manifold heat control valve,

The manifold heat control valve is located between the right exhaust
manifold and the exhaust pipe. It consists essentially of a butterfly type
valve operating on a shaft in a housing. Movement of the valve is con-
trolled by a flat coil spring and a counterweight. The inner end of the
spring fits in a slot in the valve shaft; the outer end contacts one of two
stop pins; which also serve to limit travel of the valve. The counterweight
fits over the outer end of the valve shaft, and is held with a key and clamp
bolt. Bumpers and an anti-rattle spring keep the mechanism quiet.

When the engine is cold, the tension of the coil spring holds the valve
in the closed position, restricting the exhaust passage. As the engine warms
up, the spring loses enough tension to permit the counterweight to rotate
the shaft and open the valve. The outer end of the spring must contact
the correct stop pin to provide proper spring tension. Otherwise, the
counterweight cannot overcome the spring tension to open the valve.

The heat tube from the carburetor automatic choke is located in the
hot spot chamber of the intake manifold. Therefore, efficient operation
of the automatic choke depends upon proper functioning of the manifold
heat control valve.

COOLING SYSTEM

The belt driven, centrifugal type water pump circulates water from
the heat exchanger, or radiator, to the cylinder heads, completely around
each cylinder bore, through the cylinder block, around the exhaust valve
ports, into special passages in the intake manifold, and to the thermostat
housing, for recirculation or return to the radiator, or heat exchanger.

THERMOSTAT

The thermostat as shown in Figure 16 restricts flow of water to the
radiator until the water has reached a predetermined temperature,
thereby permitting faster warm-up of the engine.

A by-pass passage and tubes from the intake manifold provide circula-
tion through the carburetor throttle body. On units equipped with torque
converter unit, an oil cooler is also connected to the cooling system.

Three drain cocks are provided for draining the cooling system, one
in the radiator and one at each side of the cylinder block near the exhaust
manifold outlet. All three must be open to drain the system completely.

CLUTCH

The type of clutch used is determined by the type of drive adaptation.
On Models equipped with a Torque Converter, the turbine shaft is
attached to a flywheel which has the clutch assembly mounted on it
When the clutch is engaged, the clutch disc, which is splined to the trans-

21




T TRSAMBINGE . TR :
YLINDER WATER OUTLET ELBOW

Fig. 16—Typical By-Pass Type Thermostat

mission drive pinion, is clamped between the flywheel and the clutch
pressure plate to transmit power to the transmission. The unit is controlled
by the clutch release through the clutch release fork and linkage to the
clutch pedal or lever.

TORQUE CONVERTER (Fig. 17)
(Optional Equipment)

The Chrysier Industrial Torque Converter (Fig. 17 ) consists of The
Torque Converter Unit or “Donut”, oil cgoling and lubrication system,
and governor, which is optional equipment.

When the torque converter assembly is installed on an Industrial engine
it multiplies the torque output to a value of 2.6 times the torque of the
engine. The multiplication decreases to a 1:1 ratio as the speed of the
turbine increases to the speed of the impeller. When this occurs, the stator
begins to rotate freely on the overrunning clutch. An oil cooler which is
connected to the cooling system prevents overheating and thinning of
the oil.
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NOTE:

When external oil cooler is used,
the inner by-pass hole plug “A”
must be added, as shown in Figure
18. The cooler capacity is owner re-
sponsibility. The cooler must be
capable of maintaining oil tempera-
tures under 250° F for continuous
operation.

5-SPEED TRANSMISSION
(Optional Equipment)

One of two 5-speed transmissions
may be used in the unit. These
transmissions are $imilar in design
and operation, but the heavy duty
transmission is more widely used.
In either unit, there are five forward
speeds and one reverse, Direct drive

Fig. 18—Inner By-Pass Hole is in fifth speed.

POWER TAKE-OFF (Optional Equipment)

The power take-off and clutch assembly (Fig. 19) used with some
industrial engines is a heavy duty unit consisting of a three section dry
disc clutch and a drive shaft enclosed in a special housing which is bolted
to the engine, The clutch drive ring is attached to the engine flywhee]
and drives the pressure piate by means of internal gear teeth. When the
clutch is engaged, the pressure plate is clamped between the discs,
engaging the clutch body which is keyed to the drive shaft. The drive
shaft is supported by a double row ball bearing at the front and by two
tapered roller bearings at the rear of the housing. The clutch release lever
controls the clutch release bearing through a clutch yoke which engages
the clutch release bearing trunnion. Positive disengagement of the clutch
mechanism is accomplished through a toggle arrangement acting in con-

junction with the return springs. A threaded adjusting nut in the clutch

provides a means of compensating for wear,
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SHIFT LEVER —=| |
PRESSURE PLATE
CLUTGH BODY

ADJUSTING NUT LOCK PLATE
 RELEASE BEARING
4 ROLLER BEARING

DRIVE SHAFT

/ YOKE SHAFT

ADJUSTING NUT

S BALL BEARING
//

P~ “RETURN SPRING

RN

"U\ FACING SECTIONS

Fig. 19—Power Take-Off, With Heavy Duty Clukch {Sectional View)
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Operating Instructions

PREPARATION OF A NEW ENGINE

Before placing a new or rebuilt engine in service, make a thorough
visual inspection for evidence of damage or loose parts.

ENGINE OIllL. See tha‘t the crankcase contains the correct amount of
clean new SAE 10W Engine Qil.

COOLING SYSTEM. Fill the cooling system with water, using anti-freeze
solution, if temperature requires it. In warm weather, the use of MOPAR
Rust Resistor is recommended.

CAUTION

Before any type of permanent anti-freeze is added to the
engine coolunt, the cylinder head bolts must be tightened to
85 foot-pounds torque, Failure to do so may result in extensive
damage to the engine.

ENGINE ACCESSORIES. See that all points requiring lubrication are.

properly supplied. Check storage battery terminals to see that they are
tight and clean. Check the electrolyte in the battery.

ELECTRICAL COMNNECTIONS, See that all electrical connections are tight
and clean. Check each spark plug for tightness.

ATTACHING PARTS. See that all nuts, bolts and screws that attach parts

are secure.

PRESTARTING INSTRUCTIONS

When the engine is in daily use, inspect it daily, always before starting.

ENGINE OIL LEVEL. Inspect the oil level and add oil of proper viscosity
if required,

FUEL. Check the fuel supply.

COOLING SYSTEM. Inspect the cooling system and add water or anti-
freeze, as required.
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TIPS ON ENGINE CARE

NEW OR REBUILT ENGINMES. It is good practice not to operate s new
or rebuilt engine at more than ¥, throttle for the first 8 to 10 houss.
This low speed will permit the bearings to seat properly, and will allow
the operator to familiarize himself with the controls and performance
of the engine.

No. 10W Engine Qil should be used in the engine during the break-in
period because the clearance between moving parts is very small and
the light oil provides assured lubrication. Keep the oil at the proper
level. After 25 hours of operation, the crankcase should be drained and
refilled with oil as recommended in the Lubrication Section.

COLD ENGINES. When starting a cold engine (whether new or not),
avoid unnecessary acceleration during the warm-up period. Keep the
throttle at little more than idling speed until normal operating tem-
perature is indicated on the temperature gauge. This simple precaution
will assure long life of the engine and maximum efficiency of operation.

STARTING AND STOPPING THE ENGINE

STARTING. Open the throttle to !4 apening. See that the clutch, gear
shift lever or power take-off lever is in neutral position. Turn on the
ignition switch and press the starting motor switch until the engine starts.
Do not hold the starting motor switch in for periods longer than 15
seconds if the engine does not start promptly. After the engine starts,
watch the oil pressure gauge. If oil pressure does not register after about

10 seconds, stop the engine and investigate.

STOPPING. To stop the engine, close the throttle and disengage the
clutch. Allow the engine to run at idle speed for a few minutes. Close
the throttle and turn off the ignition.

PRECAUTIONS

WARM-UP PERIOQD, After starting a cold engine, operate it at a speed
only slightly faster than idle {approximately 700 rpm) for a few minutes
to allow the engine to reach normal operating temperature before placing
it under full load. ‘This warm-up period will permit oil to reach all
bearing surfaces, thus reducing the possibility of scoring and premature
wear of internal engine parts.
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OIL PRESSURE. With engine turning at approximately 2000 rpm and the
water temperature at 160 degrees F, the 0il pressure should be from 45
to 55 pounds. As bearings wear and the increased clearances permit more
than the normal escape of oil, there will be a drop in pressure shown
on the gauge, particularly at idling speed. A drop in oil pressure may
also be the result of a plugged oil filter element.

WATER TEMPERATURE. A thermostat (Fig. 16} in the cylinder block
restricts the circulation of liquid in the cooling system until the liquid
has reached a pre-determined temperature, thereby permitting faster
warm-up of the engine. Do not operate the engine with the thermostat
removed as this unit is essential to proper circulation and efficient engine
performance. Without the thermostat, sludge will form in the crankcase,
because the low temperature of the engine permits condensation of fumes
in the crankcase. When operating in hot climates, the mazimum reading
of the temperature gauge should not exceed 100 degrees F. above the
prevailing atmospheric temperature.

AIR CLEANERS. Remove and service the carburetor and oil filler cap
and crankcase ventilator outlet air cleaners every 50 hours or less, de-
pending on the severity of working conditions. Operating in dusty areas
will require daily service of air cleaners.

{GNITION SYSTEM. Keep the units of the ignition system clean and
properly adjusted.

FUEL SYSTEM. Keep the fuel tank, lines and filters clean. Always use a
good grade of fuel. -

COOLING S5YSTEM. Do not fill the cooling system when the engine is
overheated. Allow the engine to cool before adding liquid, in order to
prevent cracking the cylinder blocks. Use a good grade of MOPAR
anti-freeze during cold weather, and MOPAR Rust Resistor during
warm weather.

POWER TAKE-OFF AND CLUTCH ASSEMBLY. On units equipped with
the Power Take-Off and Clutch Assemnbly, avoid unnecessary use of
the shifting lever. Frequent engagement and disengagement of the clutch
causes rapid wear of ciutch facings, necessitating frequent adjustment
and replacement of parts. Do not attempt to engage or disengage the

clutch while the engine is accelerated. Do not operate the unit when the’

clutch is slipping. See Adjustment Section,
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Trouble Shooting

A good rule to follow when trouble shooting is to make only one
adjustment at a time. Locate the cause of failure or irregular operation
by the process of elimination.

STARTER WILL NOT TURN ENGINE

Loose or corroded battery terminals. Remove cable connections at
battery and ground, clean and tighten securely.

BATTERY NOT FULLY CHARGED

Test the electrolyte in the battery. The specific gravity of a fully
charged battery is 1.275. 1I the hydrometer reading is below 1.225,
teplace the hattery with one fully charged.

INOPERATIVE STARTER

If the starter fails to run when the starter switch is closed, inspect
all wiring connections to see that they are clean and tight. If there
are no loose or corroded connections, inspect the starting motor for
loose, worn, or corroded brushes or corrosion on the commutator. To
test the starting motor, disconnect the cable from the battery terminal
of the solenoid and touch it firmly to the solencid starter terminal. 1f
the starting motor operates, the trouble is not in the starting motor.
If the motor fails to operate and a heavy arc occurs when the cable
touches the soclencid starter terminal, a mechanical lock-up of the
motor or pinion, or a grounded condition in the motor may be the cause.
Failure of the motor to operate and no arc in the preceding test indicates
poor brush contact or an open circuit in the motor windings. Remove
the starting motor and test off the engine to determine if the trouble is
electrical or mechanical. Repair or replace the starting motor as required.

SOLENOID OR STARTER SWITCH

To test the switches, remove the relay cover from the solenoid and
observe whether the relay points close when the starter switch is closed.
If the points close and the starting motor fails to operate, clean the
relay points with Q0 sandpaper and retest. If the points do not close,
connect a jumper across the terminals of the starter switch. If the points
do close, a faulty starter switch is indicated. Replace the starter switch.
If the points do not close, replace the relay or the complete solenoid,
as required.
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STARTER PINION JAMS OR BINDS

Check to see that the nuts that hold the starter on the housing studs
are tight. Loose attaching parts will cause misalignment of the starter
pinion with the flywheel. Another cause may be incorrect pinion clear-
ance. Too little clearance will permit the pinion to trave! too far into
the flywheel teeth, causing binding. Too much clearance will prevent
full engagement of the pinion, causing the pinion to jam and chip the
flywheel teeth, '

ENGINE WILL NOT START

WEAK BATTERY

| :
Battery run down because of low charging rate, resulting from a loose

generator belt or a faulty generator or generator regulator.
R

1

LOOSE, DAMP, OR CORRODED CONNECTIONS

Corrosion at battery terminals or loose or damp cénnection at dis-
tributor, coil or spark plugs.

FOULED OR DAMP SPARK PLUGS OR INCORRECT GAP

Fouling of spark plugs caused by incorrect carburetor adjustment.
Clean and dry plugs and set gap at .035 inch. Adjust carburetor,

DIRTY, WORN, OR INCORRECTLY ADJUSTED DISTRIBUTOR CONTACT
POINTS '
Ciean both sets of points and examine for pitted and worn surfaces.

The gap should be .015 to .018 inch. Replace worn points. When replacing
the points, apply a small amount of MOPAR Cam Lubricant (Part No.

1473595) to the rubbing blocks.

COIL OR CONDENSER .

Check spark at spark plugs to see if sufficient secondary voitage is
reaching spark plugs.

. DIRT OR MOISTURE IN FUEL SYSTEM

Check fue] lines to see that fuel.reaches carburetor. Remove fuel
level sight plug from carburetor to inspect fuel level. Level should be at
the lower edge of the sight plug opening.

POOR PERFORMANCE

" Poor performance, such as lack of power, stalling, and missing at various
speeds may be caused by an inferior grade of fuel; overheating, resulting
from low oil level, insufficient liquid in cooling system, a loose fan belt
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or inoperative manifold heat control valve; ignition system difficulties;
fuel system difficulties; worn or broken piston rings or lack of compres-
sion resulting from burned or pitted valves or valve seats.

FUEL SYSTEM DIFFICULTIES
FUEL DOES NOT REACH CARBURETOR

Clogged vent in fuel tank, dirty strainer element in fuel pump re-
strictions in fuel line, or worn fuel pump valve or ruptured diaphragm.
Frozen water in gas line or fuel pump.

FUEL REACHES CARBURETOR, BUT DOES NOT REACH CYLINDERS

Dirt in carburetor channels, float needle valve sticking in valve seat,
incorrect float level, or lack of sufficient vacuum in intake manifold.

CARBURETOR FLOODED

Inoperative automatic choke or carburetor float system.

FUEL PUMP NOT OPERATING

Loose fuel line fittings between filter and pump, leaking fuel pump
valves or diaphragm assembly, or a weak or broken rocker arm spring.
Fuel leaks at the fuel pump are an indication of loose fittings, worn or
‘ruptured diaphragm or loose diaphragm mounting screws.

IGNITION DIFFICULTIES
PRIMARY CIRCUIT

Primary circuit difficulties usually are caused by loose, broken, dirty
or corroded connections, a grounded condenser, burned distributor con-
tact points, incorrectly set points or sticking of the contact breaker arm.

SECONDARY CirCUIT

Secondary circuit difficulties are usually caused by fouled or broken
spark plugs, incorrect spark plug gap, wrong type of spark plug, a cracked
or wet distributor cap, a faulty coil or a broken distributor rotor contact
spring. Repair or replace parts as required.

BURNED OR PITTED DISTRIBUTOR CONTACT POINTS

Dirt or oil on points, incorrect setting of points, a faulty coil or
condenser, or high voltage in the system. Replace contact points and
candenser,




COIL FAILURE
Excessively high voltage, moisture formation, engine overheating, or
an open circuit at soldered connection on primary studs. Replace coil.

CONDENSER FAILURE
Normal fatigue, excessive heat or moisture formation, Replace
condenser,

FOULED OR BURNED SPARK PLUGS

Incorrect type of spark plug, spark plug not sufficiently tight, too
much oil in carburetor air cleaner, incorrect carburetor adjustment, or
inoperative automatic choke, incorrect ignition timing, water in combus-
tion chamber, or oil leaking past piston rings. Clean spark plugs if dirty,
replace if damaged. Adjust gap to ,035 inch.

ENGINE NOISES
PISTON NOISES

Broken piston ring or ring land, too tight or too leose piston pins,
excessive clearance between pistons and bore, broken pistons or carbon
deposits in cylinder head.

VALVE NOISES

The hydraulic valve tappets are designed for quiet and efficient opera-
tion over an indefinite period of time and usually require no special
attention. Qil pressure and oil level affect the operation of the tappets,
since oil in the valve oil galleries acts as a compensating factor to main-
tain-a zero clearance throughout the valve train. Low oil pressure or
low oil level restricts flow of oil into the valve galleries, causing tappet
noise. If the oil level in the crankcase is too high, the oil has a tendency
to foam, thereby permitting air to enter the galleries and cause noise.
Actual valve noises may be caused by wear of the rocker arms, worn valve
guides, stems or broken valve springs.

CONNECTING ROD NOISES

Connecting rod noises are caused from low oil pressure, low oil level,
thin or diluted oil, excessive bearing clearance, incorrectly fitted bearings
ot bearing caps. Inspect and correct oil level and pressure,

MAIN BEARING NOIJSES

Low oil pressure, low oil level, thin or diluted oil, excessive bearing
clearance or end play, eccentric or out-of-round journals or a sprung
crankshaft. A loose flywheel or fluid drive may be mistaken for main
bearing difficulty.
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Lubrication

CHANGING OlL

Frequency of oil change is determined by the type of operation and
by operating conditions. Under normal operating conditions, oil should
be changed after each 50 hours of operation. High speed, heavy load and
extremely dusty conditions necessitate more frequent changes. A com-
parison of the oil on the indicator with fresh oil will usually serve as a
guide. Lack of body, the presence of dirt or grit and excessive darkening
of the oil indicate that fresh oil is needed. The oil capacity is § quarts,
Add one additional quart when the filter element is replaced. Drain the
oil while the engine is hot, as the oil will flow freely and carry more dirt
and other foreign matter with it. :

ENGINE OIlL RECOMMENDATIONS

For temperature not lower than 32° F., Use SAE 30

For temperature as low as 10° F, Use SAE 20W
For temperature as low as —10° F, Use SAE 10W
For temperature below —10° F. Use SAE 5W

DILUTION OF ENGINE OIL

If SAE 5W Engine Oil is not available, dilute SAE 10W engine oil
with kerosene. Fill the crankcase with SAE 10W engine oil so that the
otl level indicator shows “FULL.” Add one pint of kerosene and run the
engine for a few minutes to mix the kerosene and oil thoroughly. Stop
the engine and check the oil leve! indicator reading. During operation,
check the oil level frequently as oil consumption may increase due to
the use of light engine oil. Replenish the crankcase with SAE 10W Engine
0il when necessary.

ADDING OIL

Between oil changes, check the oil level daily. The 2il level indicator
(Fig. 20) is of the bayonet type, with two markings, “FULL” and “ADD
OIL.” After the engine has been standing, the oil level should be at the
“FULL” mark. After the engine has started, this level will drop somewhat,
due to the filling of oil passages and the gil filter. A quart of ¢il should be
added when the level is at or slightly below the “ADD OIL” mark. Do
not run the engine with the oil leve! below the “ADD OIL” mark.
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Fig. 20—0il level Indicator

COLD WEATHER OPERATION

During cold weather, examine the oil daily for evidence of sludge
or water resulting from condensation of moisture in the crankcase. Under
extreme conditions, the engine may not reach normal operating tem-
perature during a short run, with the result that fumes are not dissipated
in the crankcase and sludge forms. This sludge may freeze or clog the
oil inlet strainer, retarding lubrication of internal parts. If there is evi-
dence of sludge, change the oil. If excessive sludge accumulation is
evident, remove the oil pan and clean all accessible parts, including the
oil inlet strainer, as thoroughly as possible. Use a new oil pan gasket
when installing the oil pan.

OiL FILTER

The “Full Flow” oil filter as shown in Figure 21 means that all the
oil delivered under full pressure to the working parts of the engine goes
through the filter before entering the oil passages.

This type of filter assures a constant flow of clean oil to the engine
and is so constructed and installed that it is imnpossible for the supply of
oil to be cut off even though the filter becomes clogged.

The filter element is of the economicai replaceable type and should
be replaced every 100 hours or prior to this time, or in extremely dusty
conditions and if the oil appears to be excessively dirty.
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REMOVING AND INSTALLING “FULL-FLOW”
FILTER ELEMENT

While the engine is warm, remove the filter drain plug and drain the
oil. Remove the clamp screw from the clamp ring, open the ring and
remove the filter cover, the cover gasket and the filler element. Wipe
the housing clean and install the new filter element. Install a new cover
gasket and the cover, Close the clamp ring and install the retaining screw. .
Be sure the drain plug is in place before starting the engine.

CARBURETOR AIR CLEANER

The carburetor air cleaner (Fig. 22) should be inspected after each
50 hours of operation or oftener, depending on operating conditions. Dirt
level above the lower off-set in the reservoir calls for cleaning of the unit.

FILTER ELEMENT

RESERVOIR

A9x 879

Fig. 22—Typical Carburetor Air Cleaner (Exploded View)

REMOVAL AND INSTALLATION OF THE
CARBURETOR AIR FILTER

Remove the cover filter element and clean in kercsene. Allow to drain.
Unscrew the clamp screw and remove the reservoir and the gasket be-
tween the reservoir and the carburetor. Clean the reservoir thoroughly
and install the reservoir with the gasket on the carburetor. Be sure the
gasket is in good condition. Use a new gasket, if possible, and be sure the
reservoir fits securely on the carburetor. Tighten the clamp screw. Refill
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the reservoir to the indicated level with one pint of SAE 50 Engine Qil
for temperatures above 32 degrees F., or SAE 20W for temperatures
consistently below 32 degrees F. Do not overfill reservoir, as excess oil
in the air cleaner may be sucked into the engine through the carburetor.
Install the filter element and cover.

CRANKCASE VENTILATING AIR CLEANERS

After each 50 hours of operation, or with each oil change, remove the
air cleaner from the oil filler pipe and one from the ventilator outlet pipe,
wash in kerosene, dry and reoil with SAE 50 Engine Oil,

WATER PUMP

The water purmnp has one fitting. Lubricate with water pump grease
after each 25 hours of operation.

GENERATOR

The generator has two oil cups, one at either end, Lubricate with five
to ten drops of SAE 10 engine oil after each 50 hours of operation.

DISTRIBUTOR

The distributor has an oil cup at the side. Lubricate with five or ten
drops of SAE 10 engine oil after each 50 hours of operation. After 250
hours of operation, remove the distributor cap and rotor and apply two
of three drops of SAE 10 Engine Oil to the cam wick,

CAUTION

Keep oil away from the contact points.

GOVERNOR

Lubrication is the same for both the Pierce and the Hoof Governor.
Check the oil level in the governor housing daily hy removing the inspec-
tion hole plug at the rear of the housing. The level should be even with
the lower edge of the inspection hole. To replenish the oil, remove the
filler hole plug at the top of the housing and fill with engine oil until
oil reaches the correct level. Use oil of the same viscosity as that in the
engine crankcase.

TORQUE CONVERTER

Remove the oil dip stick at the side of the torque converter housing
and inspect the level of the oil in the converter after each engine start,
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or after 8 hours if the converter is in continuous operation. If necessary,
replenish with Automatic Transmission Fluid Type “A”

After 500 hours of operation drain and refill the assembly.

To drain the oil pan reservoir, remove the drain plug at the bottom
of the oil pan.

To drain the torque comverter unit, remove the drain plug from the
converter unit and allow the oil to drain. Rotate the unit one-half revolu-
tion and remove the opposite drain plug. Allow the remainder of the oil
to drain.

To refill the converter unit, re-install the two drain plugs and the oil
pan plug. Fill the oil reservoir with Automatic Transmission Fluid Type
“A”, Start the engine, and run at 500 rpm’s with transmission in neutral,
This will allow the fluid to fill the torque converter. With the engine run-
ning, continue adding fluid to the reservoir until the fluid level remains
constant at the full mark on the dip stick.

INSPECTION 4, 5-SPEED REGULAR AND 5-SPEED
HEAVY DUTY TRANSMISSION

Remove the filler plug and inspect the level of the lubricant after
each 50 hours of operation. Level should be at bottom of the filler plug
opening, Replenish, if necessary, with Multi-purpose gear lubricant of .
the proper grade. For temperatures above — 10 degrees F., use SAE 90
and for temperatures below —10 degrees F.,, use SAE 80. If SAE 80 is
not available, use a blend of four parts SAE 90 to one part SAE 10W
Engine Qil. Do not use a lubricant heavier than SAE 90. Drain and refill
the transmission prior to anticipated temperature change or after each
500 hours of operation. The capacity of the regular 4-speed transmission
is 514 pints, the 5-speed regular transmission is 934 pints and the 5-speed
heavy duty transmission is 15 pints. If the engine is equipped with a
power take-off add 1Y pints.

POWER TAKE-OFF

Two lubrication fittings are provided for this assembly, one on the side
of the housing and one at the end of the shaft. On some units, the fitting
‘for the clutch release bearing is inside the housing. It is made accessible
by removing a small plate at the left side of the housing, (See Fig. 19.)
For some. types of instailation, the drive shaft must be lubricated from
the side, rather than the end. In such case, remove the small plug from
the shaft and install a fitting in its place. Remove the fitting from the end
of the shaft and replace with the plug. Lubricate the clutch release daily
with general purpose grease, and [ubricate the drive shaft after each 50
hours of operation.
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Maintenance

DAILY MAINTENANCE SCHEDULES

1. Check level of oil in crankcase and add oil if necessary to bring
level to “FULL" mark on indicator. See Lubrication Section for oil
recommendations,

2. Check cooling system and add clean water or anti-freeze as
required.

3. If the engine is operated under extremely dusty conditions, check
the carburetor air cleaner and the two crankcase ventilation air cleaners
for accumulation of oil and dirt. See Lubrication Section.

4. If the unit is equipped with a power take-off, lubricate the clutch
release bearing,

S. Check the oil level in the Hoof or Pierce Governor housing, and

replenish, if necessary.

EVERY 25 HOURS OF OPERATION

Lubricate and service as specified for “Daily” and perform the fol-
lowing additional operations:

1. Lubricate the water pump.

2. Check the level of the fluid in the torque converter wnit, if so
equipped.

3. Adjust fan and generator belts,

EVERY 50 HOURS OF OPERATION

In addition to the operations listed under “Daily” and “Every 25 Hours
of Operation,” perform the following operations:
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1. Drain the engine crankcase and refill with recommended grade of
oil. See Lubrication Section. :

2. Clean and service the carburetor air cleaner and the crankcase
ventilation air cleaners as described in the Lubrication Section.

. Lubricate the generator, See Lubrication Section.
. Lubricate the distributor (oil cup).

. Check the lubricant in the transmission.

. Lubricate the power take-off drive shaft bearings.

. Check the electrolyte in battery.

EVERY 100 HOURS OF OPERATION

1. Replace filter element in oil filter.

EVERY 250 HOURS OF OPERATION

1., Clean and adjust contact points in distributor (0.15 to .018 inch).

. Lubricate distributor cam wick.

. Check ignition timing. See Adjustment Section,

2
3. Check spark plugs for fouling and for proper gap (.035 inch:'j.
4
5

. Check carburetor adjustment. See Adjustment Section.

6. Inspect all wiring for loose connections and worn or broken insu-
lation, Clean the battery terminals and coat with vaseline.

7. Clean the engine thoroughly.

8. Inspect fluid level in Torque Converter.

EVERY 500 HOURS OF OPERATION

1. Drain and refill transmission (4 and 5 speed).
2. Drain and refill Torque Converter Unit.
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Adjustments

ELECTRICAL SYSTEM

DISTRIBUTOR CONTACT POINTS (FIG. 23). In order to maintain effi-
cient operation, the contact points in the distributor must be adjusted
properly. There are two sets of points, the maker points and the breaker
points, on Models Ind. 56 and 56A only. Models Ind. 52, 53, and 54 have
one set of points. (Fig. 23A.)

To adjust either set of points, remove the distributor cap, rotate the
distributor shaft until a high spot of the cam contacts the rubbing block
for the points. Loosen the lock screw just enough to permit the stationary
plate to be moved. Insert a screwdriver blade in the triangular space and
rotate the blade against the stationary plate to open or close the point
gap. Clearance between the points should be from 015 to .018 inch, as
measured with a clean feeler gauge for all V-8 Models. Tighten the lock
screw.

Rotate the distributor shaft until the high spot of the cam contacts
the rubbing block of the oppoesite points and adjust in the same manner,

If the cam appears dry, apply a small amount of MOPAR Carmn Lubri-
cant (Part No. 1473595) to the rubbing blocks.

015-018 IN= i

51x348

Fig. 23—Distributor Contact Fig. 23A—Distributor Breaker
Peint Adjustment Points

1 — Adjustable breaker point lock screw
(MOde;s Ind. 56 and 56A ﬂl‘lly) 2 — Adjustable breaker point adjusting screw

A — Breaker point gap

41




DISTRIBUTOR TIMING (Fig. 24)

Before adjusting the ignition timing, make certain that the distributor
is properly installed and that the points have been set to open at .015
to .018 inch.

To determine the timing position for normal operation, the ignition
should occur at 4 degrees before top dead center for Ind. 52 engine, 6
degrees before top dead center for Ind. 53 engine, 5 degrees before top
dead center for Ind. 54 engine, 6 degrees before top dead center for Ind.
56 and 8 degrees before top dead center for Ind. 56A engine.

"”NOT
/SPARK
PLUG!

51x166 CHALK MARK _ TO BATTERY

Fig. 24~Timing Distributor With Timing Light
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ADJUSTING IGNITION TIMING (WITH TIMING LIGHT TQOL C-493)

Place a chalk mark as shown in Figure 24 on the vibration damper
at the register mark indicating the desired timing point (TDC, or the
correct number of degrees BTDC). Remove the No. 1 spark plug wire
from the distributor and insert it in the female end of the adaptor Tool
C-3066. Insert the male end of the adsaptor in the No. 1 distributor tower.
Connect the blue wire of the timing lamp to the female end of the adaptor
Tool, the wire with the black insulator to the negative battery terminal
and the wire with the red insulator to the positive battery terminal. Start
the engine and run at idle speed until normal operating temperature is
reached. Observe the flash of the timing light. It should occur when the
chalk mark vn the vibration damper is exactly opposite the pointer on
the engine block. If it does not, loosen the distributor clamp bolt and
rotate the distributor clockwise or counter-clockwise until the specified
timing is obtained; then tighten the clamp bolt. Accelerate the engine
and observe the timing light. As engine speed increases, the timing light
should indicate a gradual spark advance.

ADJUSTING IGNITION TIMING (WITH TEST LAMP)

Rotate the engine in operation direction until the correct register mark
on the vibration damper is opposite the pointer on the engine block.
Connect a test lamp (6-volt) in series betwéen the distributor primary
{ead and the negative terminal of the battery. Turn on the ignition. Loosen
the distributor clamp bolt and turn the distributor clockwise until the
test lamp lights. Turn it counterclockwise until the instant the light
goes out. Tighten the distributor clamp bolt.

SPARK PLUGS

Spark plugs used in the industrial engine are the Resistor type, size
14 mm. The gap should be 035 inch, =.001 inch. Be sure to use the
correct type of spark plug, as-the V-8 Industrial Engine is a high com-
pression engine.

CARBURETOR ADJUSTMENT

Before attempting any adjustment of the carburetor, check the fol-
lowing items:

{1) Spark plugs. See that plugs are correct type, 'élean, and have
correct gap (.035 inch).

(2) Distributor Points. See that both sets of points are clean, in
good condition and properly set {.015 to .018 inch).
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(3) All high tension terminals. See that terminals are making good
contact at plugs and at distributor cap.

(4) Compression should be approximately even in all cylinders.

(5) Carburetor should be clean and in good condition and firmly
attached to the manifold with no air leaks.

{6) The manifold heat control valve should be free and functioning
correctly, ‘

Make initial adjustment of the idle needle valve on the Stromberg
Carburetor by turning clockwise carefully until seated. Do.not force
the valve against the seat. Back the valve out ONE full turn. Start the
engine and run until normal operating temperature is reached. The choke
valve should now be fully in the open position. Turn the needle valve
Y% turn clockwise (leaner).

Observe the performance of the engine for slightly increased speed,
smoother running and absence of fluffs at the exhaust.

If these improvements are noticed, try turning the valve another V4
turn clockwise and observe as before. If further improvement is noted, the
adjustment is correct, but if the engine stalls or misses, turn the valve
counter-clockwise until the engine runs smoothly and at the best idling
speed.

Try to adjust the needle valve within Y turn. The best performance is
usually obtained with the valve between 34 and 1% turns open.

Other carburetor adjustments are made during assembly of the car:
buretor and require the use of special tools. They should be made only
by an experienced carburetor mechanic.

GOVERNOR ADJUSTMENT (PIERCE, HOOF AND
KING SEELEY) (Figure 25)

DRIVE BELT (Pierce or Hoof). Totighten the governor drive belt, loosen
the governor mounting bolts and move the governor away from the engine
enough to establish tension on the belt. Tighten the mounting bolts.

THROTTLE TO GOVERNOR ROD (Pierce}. Install the lower ball joint
of the rod in the upper hole of the governor operating lever. Turn the
low speed stop screw in to hold the governor lever in the open position,
and hold the carburetor throttle lever open against the stop. Adjust the
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Fig. 25—Governor Adjustiments—Pierce Type

length of the rod so that the upper ball joint fits into the tapped hole
in the throttle lever. Test the operation of the rod for friction or excessive

free play, and adjust, if necessary, at the ball joint.

THROTTLE TO GOVERNOR ROD (Hoof). Adjust the length of the rod
so that the throttle lever on the carburetor contacts the stop just as
the governor lever is at the wide open position. Test the operation of
the rod for friction or excessive free play and adjust, if necessary, at
the ball joint.

ADJUST TO ELIMINATE SURGE (Pierce). Select an engine speed at
the Iow point of the range at which the governor is to operate and set the
. speed change lever to obtain this speed. If a no-load surge is encountered
at this point, turn the surge adjusting screw in slowly until the surge
disappears. Under no circumstances should the surge screw be turned in
far enough to increase the no-load speed of the engine more than 25 rpm.

To correct surge under load, loosen the spring eye-bolt lock nut and
turn the eye-bolt to decrease spring tension. Tighten the lock nut.
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ADJUST TO ELIMINATE SURGE (Hoof). To correct no-load surge, loosen
the adjusting screw lock nut and turn the adjusting screw in until the
surge disappears, but not far enough to increase no-load engine speed
more that a few rpm’s,

To correct surge under engine load, loosen the spring lever clamp
screw and move the spring lever forward until the eye of the lever is
clear of the front of the governor lever. Tighten the spring lever clamp

© SCTEW.

ADJUST GOVERNED SPEED OF ENGINE (Pierce). Move the speed
change lever in clockwise direction until an engine speed midway in the
desired range is obtained. Load and unload the engine and observe the
variation in rpm’s between no-load and full-load speeds. If variation is
excessive, adjust the spring eye-bolt to increase spring tension and move
the speed change lever counter-clockwise until the previously selected
speed is obtained. Check the results again and repeat the process until
the desired regulation is obtained. Move the speed change lever clock-
wise until the top load is reached and set the maximum speed adjusting
screw to limit lever travel at this point. Move the speed change lever
counter-clockwise until the lowest speed in the range is reached and set
the minimum speed adjusting screw to limit lever travel at this point.
Tighten all lock nuts after making the adjustments.

ADJUST VARIABLE SPEED LEVER TRAVEL (Some Hoof Models), Test
the engine rpm’s at high and low speeds in the desired range and set
the adjusting screws to limit travel of the variable speed lever in that
range. The maximum speed adjusting screw is located at the right of the
lever and the minimum speed adjusting screw ig at the left. Both screws
are provided with lock nuts to hold the adjustment.

ADJUST CONTROL (Hoof). Sharpness of governor control may be in-
creased by varying the tension of the governor spring. In general, in-
creasing the spring tension sharpens the control. However, for very low
speeds, it may be advisable to reduce spring tension. To increase spring
tension, loosen the spring lever clamp nut and move the spring lever
counter-clockwise. To decrease tension, move the lever clockwise. The
position of the lever will be determined by the speed range ‘at which
greatest accuracy is desired. For middle speed ranges, the spring lever
should be approximately vertical when the throttle valve is wide open.
Tighten the spring lever clamp screw after adjusting the lever. Check
the spring deflection; normal deflection for wide range of speed is 33 inch
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Fig. 26—King Seeley (Handy) Governor
(Sectional View)

1 — Mon-cheating stabilizer piston

2 — Throttle valve

3 — l'assage 1o transfer valie chumber

4 — Carburetor vacuum connection {not used)
5 — lgnition distributor vacuuin connection (not used)
6 — Vacuuin transfer valve plunger

7 — Vacuum passage

8 — Vacuum by-pass passage

G — Cam and valve shafi assembly
184 — Control spring and ribbon assembly
11 — Calibrating nut
12 — Adjusting screw
13 — Adjusting screw cap assembly

with the throttle wide open and the eye of the spring lever in alignment
with the front edge of the operating lever. If spring deflection exceeds
% inch when the spring lever is vertical, or nearly so, hook the spring
in the end hole in the spring clip, or move the spring clip to the next
anchor pin hole on the right. (The spring clip is secured to the anchor
pin with a cotter pin.)

ADJUSTING THE KING SEELEY
(HANDY) GOVERNOR

It may be apparent after a long period of operation that the governor
has become sluggish and is not as responsive as when it was originally
installed. Such sluggishness is most generally caused by deposits of carbon
and gum on the valve shaft and bearings, stabilizer piston rod or cylinder.
The remedy for this condition, is to remove the governor and sosk it in
a cleaning solvent that will remove the carbon and gum deposits.

It is always recommended that a governor that is not functioning prop-
erly be soaked in cleaning solvent before any adjustments or repairs are
attempted, because in many cases, satisfactory performance can be re-
stored in this manner,

47




Before attempting any adjustment or recalibration of the governor,
run the engine until normal operating temperature is reached. Manifold
vacuum at sea level, should be at least 16 inches with engine running at
full throttle {governor operating), and at least 17 inches at idling speed,
with an allowable reduction for altitude.

To adjust governor, refer to Figure 26. For a HIGHER speed, turn
adjusting cap (13) counter-clockwise or to the left; for LOWER speeds,
turn adjusting cap clockwise or to the right. One turn of the adjusting
screw will change the engine speed approximately 300 rpm.

When a more sensitive regulation is desired, or if the governor is too
sensitive and inclined to surge at full throttle, correct as follows by
means of the calibrating nut (11).

SENSITIVITY ADJUSTMENT

(1) If the governor is too sensitive or has a tendency to surge, place .
the hollow wrench (1) in position on the calibrating nut (11) and

34x165

Fig. 27_Governar Adjusting Wrenches

1 — Hollow wrench — A-24283 2 — Hex wrench — A-25264
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insert the special adjusting wrench (2) through the hollow wrench
into the adjusting screw and turn the screw clockwise one turn
(Figure 27),

With the hollow wrench in the slot of the calibi"ating nut, turn the
nut clockwise about. V2 of a turn. When this adjustment is made the
adjusting screw must be held from turning,

Continue this adjustment until the surge is eliminated. However, en-
gines operate most efficiently when the governor is adjusted to the point
which just barely eliminates the surge at full throttle.

REACTION ADJUSTMENT

(1) If the governor is slow acting and does not open promptly when a
load is applied at the governed speed or cut off promptly at maxi-
mum speed, turn the adjusting screw counter-clockwise one turn
and while holding the screw in the new position, turn the calibrating
nut counter-clockwise %4 of a turn. Repeat this procedure until the
desired regulation is obtained. When making this adjustment, how-
ever it is best to continue until an actual surge is produced, and
then, just eliminate the surge.

When the adjustment is completed, tap lightly on the end of the
hollow wrench so that the calibrating nut will be properly seated
and re-check speed.

These wrenches can be obtained from the King-Seeley Corporation,
Ann Arbor, Michigan,

The stock numbers of the special wrenches (Figure 27) are as follows:

A-24283 (Item 1 Fig, 27).
A-25264 (Item 2 Fig. 27).

CALIBRATION

If the control spring should for any reason be disengaged from the
adjusting screw, or the relationship of the adjusting screw and calibrating

49




DRIVE SCREW
COVER, SCREW
50x204'

Fig. 28—Removing Governor Housing Cover
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Fig. 29—Controf Spring Calibration " .
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I

nut changed by someone not familiar with the governor, it will be neces-
sary to go over the complete calibration for the particular governor to
i

insure efficient contr(l')l.
i

Remove seal and adjusting screw cap (13). Remove cover screw and

force out the drive screw as indicated on Figure 28, Do not use a screw
driver or similar tool, as it will result in damage to the housing or cover.
When the drive screw is out fal;' enough so that side cutting pliers can
be applied under the screw head, turn the screw out counter-clockwise.

f

(1} Position the adjusting screw in the spring until the open coils cor-
respond to the number indicated on the “Calibration Specification”
(Fig. 29) sheets for the ﬁarticular governor, and it may in some
cases be necessary to movs\} the calibrating nut several turns to pro-
vide sufficient space between the end of the spring and governor
housing to ¢btain the correct number of open coils.

Referring to Figure 29, the active coils of the control spring end
where the spring contacts the thread of the adjusting screw at
point “A” Each turn of the adjusting screw adds or subtracts one
coil. As an example: To obtain 10%4 coils turn the adjusting screw
until there are 10 active coils between zero point and peoint “A
and then add 14 coil by turning adjusting screw counter-clockwise

14 turn,

When the adjusting screw is positioned to provide the correct number
of active coils, hold the adjusting screw and turn the calibrating nut in
the direction required with the A-24283 wrench until dimension “B”
(Figure 29) indicated on the “Calibration Specification” sheets for the
particular governor is provided. This measurement is from the center
of the last spring coil to the inside of the governor housing, as indicated
on Figure 29.

This will usually provide a setting within a few hundred revolutions
of the maximum governed engine speed recommended for a particular
model. However, further adjustment may be required after the governor
is installed on_the engine to obtain correct control and governed maxi-
mumi speed. Perform any changes necessary, according to the instruc-
tions outlined under the subject of “Adjustments.”
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(3) Lead type seals are recommended for the governor adjustment,
inasmuch as it is possible to lock the lead type seals with a par-
ticular symbo! which prevents tampering, as any change in the seal
would be readily noticeable. While the patented type seals are
easier to use, they offer but little protection, inasmuch as they can
be easily purchased, enabling the -operator or mechanic to change
the adjustment and reseal the governor to avoid detection.

Generally, it is not economical to attempt major governor repairs in
the average shop, as mechanics are seldom familiar with this type of
work, Moreover, it will usually prove less expensive to replace the gov-
ernor if necessary, or have it reconditioned in an Authorized Handy
Governor Service Station.

STARTER PINION ADJUSTMENT

When the starter solenoid is energized to engage the starter pinion,
there should be .015 to .030 inch clearance hetween the pinion and the
pinion thrust washer, in order to prevent binding or jamming of the
pinion. An accurate measurement of clearance can be made only when
the solenoid is holding the pinion in the engaged position. For this reason,
do not rely on a measurement made when holding the solenoid plunger
in by hand.

ADJUSTING PINION CLEARANCE

Remove the starter from the engine. Detach the strap connecting the
solenoid to the starting motor terminal. Connect a 6-volt battery to the
frame of the starting motor (ground) and to the starter solenoid battery
terminal. Connect a jumper wire from the solenoid relay ground terminal
to the starter frame. Connect another jumper wire from the starter switch
terminal of the relay to the solenoid battery terminal. {(This wire ener-
gizes the solenoid.) Push the solenocid plunger into the engaged position;
the .energized solenoid will hold the plunger in position. Measure the
clearance between the pinion and the pinion thrust washer. If the clear-
ance is not within the specified limits (.015 to .030 inch), remove the cot-
ter pin and link pin that attaches the pinion yoke to the solenoid plunger
and turn the plunger stud in or out the required distance to provide
proper clearance.
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FAN BELT ADJUSTMENT

Fan belt adjustment is made by moving the idler pulley to loosen or
tighten the belt. To make the adjustment, loosen the idler pulley bracket
bolt and position the idler pulley so that there is Y5 inch of slack when
pressure is applied between the pulleys. Tighten the idler pulley bracket
bolt after making the adjustment.

GENERATOR BELT ADJUSTMENT

Generator belt adjustment is made by means of the generator adjust-
ing strap. To make the adjustment, loosen the generator mounting bolts
and the adjusting strap screw. Position the generator so there is 34 inch
slack when pressure is applied to the beit. Tighten the adjusting strap
screw and the generator mounting bolts after making the adjustment.

POWER TAKE-OFF

The clutch must be properly adjusted to prevent slippage. Slipping
causes rapid wear of the clutch facings and distortion of the plates, Fre-
quency of adjustment is determined by the amount and nature of the
load. Heavy or shock loads necessitate frequent clutch adjustment to
compensate for wear,

ADJUSTING THE CLUTCH RELEASE LEVER

Place the shifting lever in released position and remove the adjust-
ment cover from the housing. See Fig. 19. Release the adjustment nut
lock and with a long screwdriver or rod inserted in a notch in the nut,
turn the nut in a clockwise direction until firm pressure is required to
engage the clutch. To keep the clutch from turning with the adjusting
nut, apply pressure on the shifting lever while turning the nut. Make
sure the lock engages to hold the adjustment.

ALIGNMENT OF CLUTCH HOUSING (IF SO EQUIPPED). Replacement
of clutch housing or reinstalling the original clutch housing (if removed
for any reason), must be correctly aligned when installed. Out-of-round
of the bore must not exceed .005 inch total indicator reading. To correctly
align clutch housing with or without fluid drive, proceed as follows:

1. Inspect the housing face where it contacts the rear of the engine
block for particles of dirt and burrs; remove burrs with a file, then clean

both surfaces.
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Figure 30—Method of Attaching Fixture C-870
{Flywheel Type Housing lllustrated)

Figure 31—Checking Clutch Housing Bore
(Fluid Coupling Type Housing Illustrafed)
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2. Start the two dowel pins in the block from the front end so they
protrude beyond the machined face of the engine block and install the

clutch housing. Install elutch housing to bleck cap screws, making them

just sﬁug enough so the housing can be shifted if necessary by tapping

with a mallet.

3. Install the fixture C-870 to the flywheel attaching bolts (Figure
30) or, if fluid drive unit is to be installed, attach the fixture to the
crankshaft flange bolts and install the indicator (C435 or C-430), as .
‘shown in Figure 31. Rotate the crankshaft and check the inside diameter
of the housing bore; it should not vary more than .005 inch to one com-
plete revolution of the crankshaft. If alignment is necessary, remove the
dowel pins and tap the housing until it comes within the specified toler-
ance. After obtaining correct alignment, tighten the housing cap screws

to 30 to 35 foot-pounds torque.

Figure 32—Checking Rear Face of Housing
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4. Change the position of the dial indicator and check the rear face
of the housing as shown in Figure 32. This tolerance must be within
.002 inch. Assuming that all burrs and dirt has been removed as de-
scribed in step 1, this tolerance will no doubt be within the specified

limits.

If alignment of the housing was necessary as described in step 3,

, the dowel pin holes will have to be reamed. Ream with Tool C-860 as
shown in Figure 33 and install .512 inch oversize dowel pins. Continue

to assermnble the clutch assembly. Failure to align clutch housing may

result in hard shifting of transmission and the possibility of gear

disengagement.

ROCKFORD. A hand-hole of ample size is provided to permit convenient

adjustment of the clutch. Instructions for adjustments and lubrication

are shown on the hand-hole cover plate.

Figure 33—Reaming Dowel Pin Holes
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Liquid Propane Gas

LIQUID PROPANE GAS OPERATION

Liquid Propane Gas is a high quality petroleum product which can
be stored in liguid form under pressure, but will boil or become vapor
at normal atmospheric temperatures. Although Liquid Propane gas is
a liquid in the tank it can readily be converted to a vapor when entering
the carburetor, The Liquid Propane gas system (Figure 34), is com-
posed of three main units, carburetor, converter and filter.

a. The carburetor is of the venturi principle and so designed to mix
Liquid Propane gas vapor fuel and air in the correct proportions for best
engine operating efficiency at all engine speeds.

b. The eonverter is a combination heat exchanger and pressure reduc-
ing unit. The converter receives the liquid fuel under tank pressure,
converts it to vapor form, reduces pressure to slightly below atmospheric,
and regulates the flow of vapor in volume to meet the engine’s demand.

c. The filter’s function is to catch foreign particles of dirt that may be
in the tank and fuel_ line.

d. To start engine, open throttle all the way. Depress plunger on the
propane vaporizer for a short period of time and close the throttle to
one-fourth open position. Depress magnetic safety switch and start the
engine. Continue to depress safety switch button until oil pressure
reaches 40 pounds. When weather is extremely cold, it may be neces-
sary to “choke” the engine occasionally by depressing button on the
vaporizer. Warm up the engine at approximately 1400 rpm before put-
ting on the load.

OPERATING AND SERVICE INSTRUCTIONS

When removing or servicing converter or filter, be sure to shut off
fuel at the tank and run engine until all fuel is out of the lines.
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Figure 35—The Liquid Propane Gas Carburetor

CARBURETOR (Figure 35)

The Liquid Propane gas carburetor (Figure 35) replaces and serves
the same function as the gasoline carburetor in that it mixes the fuel
and air in proper ratio for economical operation under all load con-
ditions. The idle, or no load, adjustment consists of a needle valve at the
base of the throttle box, the setting being held by a locknut, as shown
in Figure 35. The power adjustment is made by rotating the meter tube
dial and is firmly set by a lockscrew. This provides the fuel setting for
maximum power and rpm. The economizer varies the fuel input in pro-
portion to engine requirements during part threttle or irregular operation
at the engine, such as during cruising or deceleration periods. Adjustment
is made by the economizer screw on the opposite side of the meter tube
dial.
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Figure 36—The Liquid Propane Gas Converter

CONVERTER (Figure 36)

The converter is composed of three parts, as follows:

a. The heat exchanger portion is connected to the cooling system of
the engine. The converter furnishes the heat for vaporizing the fuel in
the transformation from liquid to vapor.

b. The primary regulator reduces the liquid fuel from existing tank
pressure to a lower controllable pressure approximately 5% to 7 pounds.

c. The secondary regulator is a lockoff device as well as a fuel regu-
lation unit and controls the flow of fuel to the carburetor. It operates

by engine suction when the engine is running, and locks off the fuel

flow when the engine is stopped. The converter is equipped with a
priming device for starting. ‘The primer when depressed causes the sec-
ondary regulator to leak thus filling the carburetor lines and manifold
with fuel sufficient to start the engine, and suction takes over and oper-
ates the secondary regulator to continue the flow of fuel. Both primary
and secondary regulators are controlled by spring pressure and do not

require adjustment.
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Figure 37—The Liquid Prapane Gas Filter

FILTER (Figure 37)

Remove the drain plug from bottom of the Filter and drain any par-
ticles trapped in filter bowl. By removing the six screws in the cover,
the bowl and filtering element may be removed for cleaning or replacing.

ADJUSTING PROCEDURES

The following adjustments are essential to obtain the best perform-
ance of the engine operating system. Run engine to reach operating
temperature before adjusting. In making adjustments, it is best to use
a Tachometer and Fuel Analyzer.

APPROXIMATE IDLE

Screw idler adjustment (Figure 35) in (for lean) or out (for rich)
until a good smooth idle is obtained. This may be checked by means of
manifold vacuum; the best idle is at the highest vacuum.

POWER ADJUSTMENT

Screw economizer adjustment all the way in. Set engine at 1400 rpm
with throttle stop screw. After engine has stabilized at this speed, set
power adjustment to read 12.5 on fuel analyzer. Tighten screw on meter
tube after adjustment. If a fuel analyzer is not available proceed as fol-
lows: Set engine at 1400 rpm with throttle stop screw.
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After engine has stabilized at this speed, rotate meter tube dial to
the lean side until engine rpm starts to fall off, mark this point. Rotate
the dial to the rich side unti! engine rpm again falls off and mark this
point. Go halfway between marks and get 2 to 3 serations to the rich side.

ECONOMIZER ADJUSTMENT

With engine running at 1400 rpm after making power adjustment,
turn out economizer screw gradually until engine has reached peak rpm
at this throttle setting and begins to lose speed. Turn screw back in
until peak rpm is reached, and tighten locknut. Fuel analyzer will read
between 13.8 and 14.4 with this adjustment.

FINAL IDLE ADJUSTMENT

With main jet and economizer set as above, adjust idle screw for
smoothest idle. The throttle stop screw is set for desired idle rpm. Mak-
ing this final adjustment will not affect the correct power or sconomizer

settings.

PRIMER ADJUSTMENT

Run engine at 700 rpm. Loosen locknut and turn primer out (coun-
ter-clockwise) a couple of turns. Press primer button and turn primer
in (clockwise) until mixture richens to drop engine 350 to 400 rpms.

CAUTION

Under no circumstances should power settings be made too lean
as this will result in poor economy and pessible engine damage.

Most analyzers may reverse their reading if they have been subjected
to an overly lean or rich condition. If satisfactory reading cennot be

attained, check analyzer.




Preparation for Storage

When the engine is to be stored or removed from operation for an
extended period of time, precautions should be taken to prevent rust
accumulation, corrosion of bearing and mating surfaces within the en-

gine, and gum formation in the fuel system. Prepare the engine for

storage as follows:

1. Drain the lubricating oil from the engine and add 2% quarts of
Rust Preventive Oil which may be obtained from a reliable oil company.

2. Drain the cooling system, add MOPAR Rust Resistor and fill
with clean water.

3. Run the engine at idle speed for three or four minutes (avoid
overheating) to: ’

(a} Circulate the Rust Resistor to form a protective film in the
water jackets and in the radiator or heat exchanger.

(b) Distribute the Rust Preventive Oil throughout the internal
parts of the engine.

4. Remove the top of the carburetor air cleaner and with the engine
runaing at approximately 1000 rpm, pour %: pint of Rust Preventive
Oil through the carburetor air intake., Turn off the ignition as soon as
the Y% pint of oil has been drawr into the combustion chamber.

NOTE

If the engine will not run under its own power, turn it over several
times with the starting motor to distribute the oil,

5. Drain the Rust Preventive Oil from the crankcase.

6. Remove the spark plugs and pour one ounce of Rust Preventive
Oil into each spark plug opening. Turn the engine over four or five
revolutions with the starting motor and install the plugs.

7. Drain the cooling system (one drain cock in radiator, one at
each side of engine block).




8. Drain the fuel system tank, fuel pump and filter and carburetor.
Operate the carburetor throttle lever several times to empty the ac-
celerator pump system.

9. Remove the carburetor air cleaner, the oil filler cap air cleaner

and the outlet ventilator pipe air cleaner. Seal the openings with masking
or adhesive tape. Also, seal the exhaust outlet opening in the exhaust
manifold or exhaust pipe.

10. Replace the element in the oil filter after cleaning the filter
housing.

11. Remove the storage hattery and store in a cool, dry place. Re-
plenish the water in the battery cells to cover the plates 3% inch. See
that the battery is fully charged and keep it fully charged during the
idle period. |

12, Protect the engine with a waterproof cover if it is exposed to
the weather.

13. Make periodic inspections to see that the engine is properly
stored and that all seals are intact.
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