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REG. U.S. PAT. OFF.

INDUSTRIAL ENGINE

SERIAL

1001 (S15KA)

TYPE OPTIONS

'C3PV-6002-GO | 13 & 18B

Fig. 1 — Engine Identification Plate













Miscellaneous: Check and tighten, if needed, the following:



heated, the valves may warp or stick in the guides. An abnormal
overheated engine may continue to run after the ignition switch has
been turned off. If this situation is encountered, turn on the ignition
switch immediately, and allow the engine to idle until it has cooled
enough to stop. In an emergency, shut off the fuel supply to stop the
engine. Check the coolant and oil levels immediately, add engine oil
if necessary, then start the engine and add coolant slowly until the
radiator is full. Allow the engine to idle until the engine temperature
has dropped to normal.

Never turn off the ignition, then suddenly pull the choke out, with
the thought in mind that this will "prime" the system for the next start.
This is poor practice, as large quantities of raw gasoline entering the
combustion chambers will wash the oil off the cylinder walls. When
started again, the engine will operate for a few moments without suffi-
cient lubrication on the cylinder walls, with resulting scuffing of
the pistons, rings, and cylinder walls.

The following instructions are applicable to the storage of a new
or used engine or power unit.

1. Run the engine at 1500 RPM and treat the upper cylinders by
spraying an engine preservative oil M-2C39 SAE #50 into the car-
buretor air intake for about two minutes. Open the throttle for a short
burst of speed, then shut off the ignition and allow the engine to come
to a stop while continuing to spray the oil into the carburetor air
intake.

2. Leave the spark plugs installed and cover all engine openings
with dustproof caps or shields.

3. Drain the oil, water and gasoline.

4. If the engine is less transmission, spray the flywheel and ring
gear with an anti- rust bodied oil.

1. Drain the crankcase completely and refill with an engine pre-
servative oil (SAE 10).

2. Run the engine until it is completely out of gasoline, then re-
start and run it on an unleaded, undyed gasoline for at least 10
minutes. Run the engine at 1500 RPM and treat the upper cylinders
by spraying an engine preservative oil (M-2C39 SAE #50) into the

CAUTION: Do not completely depress the clutch lever.



Your Industrial Heavy Duty Engine or Power Unit was carefully
inspected before leaving the factory. In order to keep your unit at
peak operating efficiency, certain preventive maintenance operations
are necessary. On a Day-To-Day basis 10 hours, 50 hours, 100
hours, 500 hours, 1000 hours, and seasonally, certain adjustments,
lubrications, inspections, and routine services must be performed.
The preventive maintenance operations are given on the following
pages. In addition, a quick reference Preventive Maintenance Sched-
ule is listed on page #26.

Maintenance Schedule . . . . ... ... ... 26
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DAY-TO-DAY CARE

The following items should be checked or serviced each day or

when the engine has been operated for 10 hours, whichever comes
first.

Oil Level

The oil level indicator is located on the left-hand side of the en-
gine. It is preferable to check the oil level after the engine has been
stopped for a period of time, such as overnight. This allows the oil
in the overhead valve system to drain back into the oil pan permit-
ting a more accurate measurement of the quantity. Add heavy - duty
MS Type engine oil of the viscosity recommended for the lowest ex -
pected ambient temperature (Table 2, page 19).

Coolant Level

Maintain the coolant level at one inch below the top of the radia-
tor upper tank.

CAUTION: When the engine is hot, remouve the radiator cap care-
fully. Turn the cap to the safety stop, then allow the pressure to
escape before removing the cap.

In freezing weather, test the anti-freeze solution before adding
coolant to the system, to determine how much additional anti-freeze
will be necessary to maintain proper protection (page 19).

NOTE: Do not add coolant to an engine that has become overheated
due to low coolant supply until the engine cools, or a cracked cylinder
block or head may result,

INITIAL 15 HOURS: See page #10 —
PREPARATION AFTER BREAK-IN

EACH 50 HOURS

After each 50 hours of operation, service the following items as
indicated.

Carburetor Air Cleaner

A heavy-duty hat type oil bath air cleaner is used for the engine
unit. Another type of heavy-duty air cleaner is supplied with the en-
closed power unit. The use of a heavy-duty air cleaner is extremely
important. Operation of this engine in any application without an
adequate air cleaner will jeopardize the warranty.



The battery supplies current to the starter and electrical system
while starting the engine. After the engine starts, the generator sup-
plies all of the current needed to keep the engine running, and also
replenishes the current supply drained from the battery during
starting.

Each 50 hours fill the battery to the ring with distilled water or
clean rain water. The battery terminals should be kept tight and free
of corrosion. A solution of two tablespoons of baking soda to a pint
of water makes an excellent cleaning agent for corroded battery ter-
minals and a dirty battery case. Apply the solution with a paint
brush or whisk broom, and thoroughly flush the outside of the bat-
tery with clean water when finished. Coat the battery terminals with
light grease or petroleum jelly to inhibit corrosion.

The state of charge of the battery is indicated by the specific grav -
ity of the battery solution. Check the specific gravity with a hydro-
meter, then refer to table 1 to determine the condition of the battery.
A Dbattery which is used in tropical climates, where freezing rarely oc-
curs, is supplied with a weaker acid solution, therefore the different
specific gravity values. A high specific gravity affords the best pro-
tection against freezing. A difference in specific gravity between cells
of 20% indicates battery trouble and the possibility of early failure
especially in cold weather.

Rapid loss of battery solution is an indication that the battery is
being overcharged. The generator and voltage regulator should be
checked and adjusted to provide the specified output.
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Specific Gravity Specific Gravity
Temperate Climates State of Charge Tropical Climates
Above 1.280 Fully Charged Above 1.225

1.250 75% 1.200
1.220 50% 1.175
1.190 25% 1.150
1.160 Limited Useful Capacity 1.120
1.130 or less Discharged 1.090 or less

On units without optional tachometer installation, lubricate dis-
tributor oiler with engine oil. On units with tachometer, lubricate
distributor zerk fitting. Use Ford lubricant #C1AZ-19590-B or any
other good grade of chassis grease. Use a low pressure grease gun
only.

After each 100 hours of operation, your unit will require the fol-
lowing services if long life and efficient operation are to be expected.

Perform all 50 hour maintenance procedures as listed on pages
16-19.

Crankcase

Drain the engine oil with the engine at normal operating tem -
perature. Fill the crankcase with the proper quantity and viscosity
of MS-type oil (Table 2). The crankcase capacity is 3 quarts (91
and 104 V-4 engines) or 4 quarts (122 V-6 engine), plus an addi-
tional 1/2 quart when changing the filter.

TABLE 2 — ENGINE OIL RECOMMENDATIONS

At Atmospheric
Viscosity to Use Temperature
SAE 40 Only Above +100°F.
SAE30 or20W-40 +32°F. to +100°F.
SAE20 or10W-30 - 10°F. to + 32°F,
SAE 10W or 5W-20 -10°F. &Below




To replace this filter proceed as follows: Place a small drain pan
under the filter and loosen approximately one turn (counterclockwise)
and drain. When excess is drained off, remove filter and dispose.
Completely clean off all old oil and dirt from around mating surface
at block. Take a new filter and coat the rubber seal with oil. Then
screw on the new filter until the oiled rubber seal is in contact with the
cylinder block, then tighten it one half (1/2) turn more.

Bring oil to full mark if necessary, then operate the engine at
a fast idle and check for oil leaks. If an oil leak is evident, stop the
engine and remedy cause.
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Valve Lash

Check and adjust the valve lash to .016" (intake & exhaust) hot.
See page 30 for this adjustment. If needed, remove old gasket from
rocker arm covers and clean gasket surface. Install new rocker arm
cover gaskets.

Belts

Adjust belts to approximately 1/2 inch deflection, at longest belt
span.
Generator

Sealed, self-lubricating generator.

Distributor and Distributor Points

Remove distributor cap and clean if needed. Clean rotor if needed.
Check condition of distributor points. If badly pitted, replace. See
pages 33, 35 and 36 for distributor point replacement. Check and set
dwell and initial spark advance. Lubricate distributor as per page
19. (See specifications, page 42).
Compression Pressure

Check compression pressures with engine hot and carburetor at
W.O.T. Pressures will run anywhere from 128-142 psi. See Page 31
and 32 for further details.

Spark Plugs

Remove spark plugs. Clean and regap to .024-.028". Reinstall
spark plugs with new gaskets and torque to 20-25 ft. Ibs.

Governor

Check oil level, fill to proper level if needed. Use MS, H.D. SAE
10W- 30 oil only.

Idle Speed

With engine at operating temperature, adjust for best idle mixture,
then set idle speed to 700-850 RPM.

EACH 500 HOURS

In addition to maintenance performed at each 50 and 100 hours,
the following maintenance will be performed:

Fuel Filter

Remove and replace with a new filter.

Remove distributor points and dispose. Install new points (lube-
cam) and set dwell and initial spark advance to specifications. Refer
to page # 33 and 35.

In addition to maintenance performed at the previous intervals the
following maintenance will be performed:

The cooling system is designed to provide adequate cooling under all
normal operating conditions. Proper care of the cooling system is
highly essential in any engine, however, in a stationary engine strict
attention to cooling system maintenance cannot be overemphasized.
A stationary engine depends entirely on the rate of coolant flow and
the ability of the fan to draw air through the radiator for efficient heat
dissipation. Its cooling is not assisted by forward motion.

If the cooling system becomes restricted, or the thermostat, fan,
or water pump become inoperative, the engine will overheat. Loss of
coolant through a cylinder head gasket or external leaks, or loss of
pressure through the radiator cap will also cause overheating.

Drain all coolant by opening the drain cock near the bottom of
radiator and by removing the engine block drain plugs as shown on
Figs. 9 and 10. Allow all coolant to drain. If coolant drained ap-
pears contaminated, flush system with fresh water until water flow
from radiator and block is clear. Reinstall drain plugs into block
and close drain cock on radiator. Check all hoses and connec-
tions for leaks. If any of the hoses feel spongy or look expanded, they
should be replaced. Replenish coolant with equal parts of Autolite
Long Life Coolant Concentrate #8A-19549- A and tap water. (50/50
mixture, 3-1/4 quarts of concentrate #8A-19549-A and 3-1/4
quarts of water for a total fill of 6-1/2 quarts.) Also add one can of
Radiator Rust Inhibitor. Fill system to approximately one-half (1/2)
inch below the bottom of the filler neck. After the initial fill, the coolant
level may drop approximately one pint, after the engine has been



Engine Oil: Change to the viscosity of oil for the highest antici-
pated ambient temperature for the next 100 hours of operation.
NOTE: If lower than anticipated ambient temperatures are encoun-
tered (sub cold snap), the next lower viscosity of oil will be needed in
the engine or difficulty will be encountered in cold starting the engine.
This is particularly true of - 10°F and lower.

Coolant: Check the degree of anti-freeze protection. A - 35°F
protection is desired.

Baitery: Check the condition of battery and all electrical connec-
tors. Remedy any condition that is below par.
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After the initial 15 hours of operation and before the valves are
lashed, torque the rocker arm stand bolts to 35 ft-1bs.

Fig. 15 — Valve Lash

To lash the valves, the engine should be at operating temperature,
midway on the green band so that the valves can be lashed to the

The first step in any engine tune-up should be a careful check of
the compression pressure of each cylinder. An engine with uneven
compression cannot be properly tuned and will not provide the per-
formance desired until the cause of the uneven compression is cor-
rected. Use the following procedure to perform a thorough compres-
sion test:

Operate the engine at fast idle speed for a minimum of 20 minutes
to assure that it is thoroughly warmed.

Turn off the ignition, then pull the throttle control to the full open
position and lock it. Remove all the spark plugs from the engine.

Install a compression gauge in a spark plug hole, and crank the
engine, about ten revolutions, with the starter. Write down the gauge
reading.

Repeat the check on all cylinders, then compare the gauge read -
ings. The compression pressures should be 128-142 pounds. The
reading on all cylinders should be the same within 20 pounds. If any
one cylinder has a pressure of 118 psi or lower this is an indication
of possible trouble.

If the compression pressure is low on two adjacent cylinders, the
possibility of a leak between the two cylinders is indicated. Such a
leak is usually caused by a head gasket which is not sealing proper-
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Fig. 16 — Dressing Plug Electrodes
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Performance, fuel economy and life expectancy of the engine,
largely depend on the correct distributor adjustment.

The distributor point dwell and the initial spark advance will be
checked and reset if needed, after the initial 15 hours and at the com -
pletion of each 100 hours.

If excessive fuel consumption, poor performance or overheating
of the engine is encountered, the distributor adjustments should be
checked.

If the gap of used breaker points are being checked, use a dwell
meter to check and set the points. It is not advisable to use a feeler
gauge to adjust or check the gap of used breaker points. The normal
roughness of the contact surfaces, make an accurate gap check or
setting impossible. If needed, clean the contact surfaces. Check the
dwell angle and reset if needed. (See Engine Tune Specifications,
page42.)

Remove old distributor points. Install a new point set and apply
a light film of distributor cam lubricant to the cam. Use a grease that



Fig. 17 ~ Spark Plug Inspection
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meets Ford Motor Company specification #M-1C-66-A or C4AZ-
19D530- A, or a good high temperature No. 2 grade sodium soap
grease. Do not use engine oil. Align new points as follows:

The vented-type breaker points must be accurately aligned and
strike squarely in order to realize the full advantage provided by this
design, and assure normal breaker point life. Any misalignment of
the breaker point surfaces will cause premature wear, overheating
and pitting.

1. Turn the cam so that the breaker points are closed and check
the alignment of the points (Fig. #18).

2. Align the breaker points to make full face contact by bending
the stationary breaker point bracket. Do not bend the breaker arm.

3. After the breaker points have been properly aligned, adjust the
breaker point gap or dwell.

New breaker points can be adjusted with a feeler gauge, or a
dwell meter.

To adjust the breaker points with a feeler gauge:

1. Rotate the distributor cam until the rubbing block rests on the
peak of a cam lobe.



See the ignition timing after the above adjustments.

The timing marks are located at the front of the engine. The
timing marks are on a tab, on the front cover near the balance shaft
pulley. The alignment pointer or mark, is notched into the balance
shaft pulley.

The tab has five (5) timing marks ranging from 3° retard
(ATDC), to 10° advance (BTDC).

To adjust ignition timing, align the notch on the balance shaft
pulley with the proper mark on the tab. The normal initial spark ad-
vance setting for this engine with Standard Ford Vacuum Advance
Distributor is 10° BTDC at 700 RPM with vacuum line disconnected.

See Engine .Tune Specifications for settings with other than standard
distributor.

For special Industrial Engine Applications, optimum spark ad-
vance settings may be used which will give better performance char-

With clutch disengaged and engine at operating temperature,
procede as follows:

1. Adjust idle speed to 700 RPM.

2. Adjust for best idle mixture.

3. Reset the idle speed to the smoothest point within the range of
700-850 RPM.

4. Recheck idle mixture adjustment and reset if needed.



In general, suspected governor malfunctions can usually be
traced to improperly adjusted throttle linkage, binding in the linkage,
incorrect governor adjustments, slipping drive belt, or low oil level
in the governor. Always investigate all suspected causes as described

in the Diagnosis Guide before replacing the governor.

There are two designs of governors in service, identified as a late
design and early design. The early design governor is shown in Fig.

#20 and the late design governor is shown in Fig. #21.

SYMPTOM

PROBABLE CAUSE

INCONSISTENT
IDLE SPEED

Governor-to-carburetor linkage binding.
Carburetor throttle plate or shaft binding.
Carburetor idle mixture needle(s) not adjusted
properly or carburetor idle system not function -
ing properly.

Governor no-load surge adjustment screw not
adjusted correctly. [Late design governor only.)

Governor oil level too low.

Drive belt slipping.

Governor defective.

INCONSISTENT
HIGH SPEED
OPERATION

Governor sensitivity adjustment not set properly.
Governor-to-carburetor linkage binding.
Carburetor dirty or not functioning properly.
Governor drive belt slipping.

Governor oil level too low.

Governor no-load surge adjusiment screw not
adjusted properly.

ENGINE WILL
NOT DEVELOP
FULL POWER
OR SPEED

Governor high-speed stop screw not adjusted
correctly.

Governor-to-carburetor throttle rod not adjusted
properly to permit carburetor to move to wide
open throttle position.

Engine requires overhaul or ignition and fuel
systems require adjustment or repair.

Engine overloaded.

VARIABLE
SPEED LEVER

]

DECREASE \ INCREASE
CLOSED THROTTLE OPEN THROTILE
POSITION _\%\ POSITION
RPM SPREAD »/
ADJUSTMENT ™\ A GOVERNOR THROTILE
HIGH SPEED | LEVER

STOP SCREW—\

A

MAX SPEED POSITION

VARIABLE
SPEED LEVER

— A & IDLE POSITION
LOW OR CONSTANT

SPEED STOP SCREW

OIL FILLER

Fig. 21 — Governor Adjustment Points (Late Design)
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The mechanical governors used with these engines have several

adjustments. Both the early and late design governors have a high-
speed adjustment and a sensitivity adjustment between full-load and
no-load. The late design governor also has a low-speed adjustment
and a no-load surge adjustment. In addition, on all installations, the
length of the control rod between the governor and carburetor is ad-
justable.
NOTE: The control rod length must be checked, and adjusted, if nec-
essary, before making any governor adjustments. In addition, all
governor and carburetor linkage must be free of binds and without
play or the governor cannot be adjusted properly. Also, always check
oil level in governor before making adjustments. If low, fill to level
with MS-type 10W- 30 engine oil.

Control Rod Adjustment

With the control rod connected, manually move the governor
throttle lever to the maximum open throttle position. (Figs. #20 and
#21) Check the carburetor throttle shaft lever. It should be positioned
1/32 inch from its maximum open position. If necessary, adjust
length of control rod to obtain this setting.

Temporarily attach an accurate tachometer to the engine. Start
the engine and run at a fast idle speed until normal operation tem-
perature is reached. Loosen locknut on governor high-speed stop
screw (Figs. #20 and #21). With the hand throttle in the maximum
speed position and the load engaged, adjust stop screw in or out as
necessary until the desired speed is attained. Tighten locknut on stop
SCrew.

For proper governor operation there must always be a difference
between the full-load and no-load governed speed. Too small an
rpm spread between full-load and no-load will cause governor hunt-
ing and surging, while too large an rpm spread will cause slow re-
sponse. The normal rpm spread for this governor is 5 to 10 percent.

To stabilize governor operation and prevent hunting and surging
under load, it is necessary to increase the rpm spread. Start the en-
gine and operate at a fast idle until normal operating temperature is
reached. With the load disconnected, adjust hand throttle or governor
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To decrease the rpm spread and obtain faster governor regula-
tion the above procedure must be reversed, running the engine under
no-load at the maximum governed speed and tightening the rpm
spread adjusting nut until engine speed increases 150 rpm. If hunting
occurs under load, decrease the sensitivity by loosening the rpm
spread adjusting nut until the hunting stops. Do not use the no-load
surge screw to correct hunting under load.

Low-Speed Adjustment
(Late Design Governors)

Start the engine and operate at a fast idle speed until normal
operating temperature is reached. Move hand throttle to the closed
position. Loosen locknut on governor low-speed screw (Fig#21)and
turn stop screw in or out as necessary to maintain desired speed.

NOTE: If the absolute minimum idle speed is desired, adjust the
governor stop screw in until no further decrease in engine speed is
apparent. Then adjust the idle speed adjustment screw on the car-
buretor to maintain an engine speed of 700-750 rpm.

No-Load Surge Adjustment

(Late Design Governors)

The no-load surge adjustment is set at the factory and rarely, if
ever, requires adjustment. If necessary, the adjustment can be used
to prevent hunting and surging at no-load speeds, providing the rpm
spread adjustment is set properly. If hunting or surging at no-load
is encountered, loosen the surge adjustment screw locknut and turn
the screw inward until speed stabilizes. Do not turn screw in any
further than necessary.

CAUTION: Turning the no-load surge adjustment screw in all the

way will interfere with proper governor operation and prevent the
governor from returning the engine to idle speed.



GENERAL
Engine Models and Displacement (Cubic Inches)

Ol V-4 e e e 91.5

T04A V-4 e 103.7

122 V-6 . . e e e 121.9
Bore and Stroke (Inches)

Ol V-4 e e 3.54x2.32

104 V-4 . 3.54x 2.63

122V-6 . 3.31x2.37
CompressionRatio —91 V-4 . ... ... ............ 8.0 to 1 Nominal

—104V-4and122V-6 ... ... ... ... 9.0 to 1 Nominal
Compression Pressure — PSI

At Cranking Speed. . .. ... ... .. . ... e e 128-142

Allowable Tolerance Between Cylinders . . ... .............. 20 psi
Firing Order

9 and 104 V-4 .. . e e 1-3-4-2

122V-6 . . e 1-4-2-5-3-6
IdleSpeed . . ... ... ... 700-850 rpm
Initial Spark Advance

With Ford Vacuum Advance Distributor. . ... .. ........... 10° BTDC

With Ford Tach Drive Distributor . . . ... ... ... ......... 14° BTDC

With Bosch Distributor. . . . . .. ... .. .. ... .. L 6° BTDC

With Propane or Natural Gas . . . . .. ... ... . ... ...... 12° BIDC
Manifold Vacuum at Idle {Inches of Mercury) . . .. .. ... ... .. ... 17
Qil Capacity *

MNand 104 V-4 .. .. e 3 gts.

122Vo6 oo oot 4 qis.
Gasket Surface Flatness . . . ... ... .. .. .. .. ... 003" in any 6 inches
VALVE MECHANISM

Valvelash . .. ... ... ... ... . . . 018" cold; .016" hot
IGNITION TIMING {at 750 rpm with vacuum disconnected)

V-4 Engines with Vacuum - Advance Distributors .. .. ... .. 10° BTDC
V -4 Engines with Ford Centrifugal Advance Tach-Drive

Distributors . . . . ... . . e ... 14°BIDC
All Engines with Bosch Distributors . . . .. .. ... . ... ... ... 6° BIDC

BREAKER POINT GAP SPACING
V -4 Engines with Ford Vacuum - Advance Distributors . . . . 0.024-0.026 inch
V-4 Engines with Ford Centrifugal - Advance Tach-Drive

Distributors . . .. .. ... . 0.024-0.026 inch

MaindetNo. ... ... . 115
VenturiSize. . .. ... ... .. ... .. .. ... ... .. 21.8 mm (.859")
Airdet No. .. ... . 115
Idledet No. ... oo 42.5
EngineldleSpeed . .. ... ... ... . ... ... ... ... 750 rpm

Solex 32 PDSIT-4 (Automatic Choke)
C3PV, C6PV 91 V-4 C5PJ 104 V-4

MainlJetNo. . ... ..... .. X125 X135
VenturiSize. . ... ....... 26 mm (1.023") 27 mm {1.062")
AirJetNo. ............ 110 130
IdleJetNo. .. .......... 45 45
Engine Idle Speed . . . ... .. 750 rpm 750 rpm
Fast Idle Speed . . .. . ... .. 2000-2200 rpm 2000-2200 rpm
Solex 32 DDIST (Automatic Choke)
MainJetNo. .. ... .. . .. X125
VenturiSize . . .. .. ... ... ... ... ... 25.5 mm (1.030")
AirdetNo. ... .. L 100
IdleJet No. ..o g40
EngineldleSpeed . . . ... ... ... ... . 750 rpm
Fastidle Speed. ... .. ... ... .. ... ... ... ..... 2000-2200 rpm
FUEL PUMP
Pressure —psi .. ... . e 3.5-4.25
SPARK PLUGS
Type Autolite AE 22
Gap . . 024-.028 inch
Torque . . ... . 20-25 ft.-1bs.



1/32 0.03125 0.7937
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