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INTERNATIONAL UD-6 POWER UNIT
with IHC Fuel Injection Pump and All Basic Attachments

Ao

lllust. 2 — Closed Type — Right Side View




INTERNATIONAL UD-6 POWER UNIT
with Bosch Fuel Injection Pump and All Basic Attachments

lllust. 4 — Open Type — Left Side View




SPECIFICATIONS

ENGINE

Engine speed (governed).
Magnet
Spark jap.

Valve tlcnranv.t (en

ine hot).
Carburetor (surungg)
Fucl injection pump. ...
Air cleaner

Cluch. ...

sereveeieinsenienss Diesel, d-cycle, valve-in-head

CAPACITIES (U. S. Measure) (Approxlmnh)

Cooling system...........
Gasoline tank (starting)
Crankcase oil pan.

Air cleaner oil cup
Injection pump (IHC)
Injection pump (Bosch)
Air and water erap (with THC
Diesel fuel tank (with Bosch

DIMENSIONS (Approximate)

th (over-all, less starting crank). .
il

h (over-all).
Height (over- n]l)

jection pump)
jection pump

-50!4 in.

DIESEL FUEL SPECIFICATIONS

IHC Diesel engines do not require special Diesel
fuels for satisfactory performance. In the Unit
States of America and Canada, No. 3 domestic burner
fuels are considered Slindud for high 5 eed Diesel
engine operation and in most cases will give satis-
factory performance. Outside of the United States
and Canada the total lack of standardization of fuel
ecifications does not permit a definite recommen-
iion.
he importance of using clean, water-free fuel cannot
be overemphasized. Most Diesel fuels are free from
water and residuc when they leave the refinery.
“Cracked fuels,” unless properly processed ac the
refinery, may contain contaminants which will
shorten'flter life and cause excessive wear if allowed
10 pass into the injec . most of
the contamination n Dicsel fucls is due vo carcless
handling.
The physical properties of Dissel fuels which bave
greatest influcnce on cngine performance are
ravity (weight per gallon), vis (freedom of
fcw). volatility (u porizing ability) and_ cewne
on quality). The fiest three properties
are fnrly S iforra in the No. 3 batner onls sold ia
this country and Canada but there is considerable
variation in the ignition quality.

The ignition quality of the fucl is identified by a
cetane nnmh:r, i her (ht. cetane number the
beccer the ignition quafny and in general the better
the engine performance. No. 3 burner oils average
43 to 50 cetane. Fuels below 45 cetane are not very
savisfactory for variable load operation with long
standby idle performance, or for cold engine oper-
ating conditions. Fuels below 40 cetane should not
be used.

Fuels with pour points atleast 10° below atmospheric
temperature are required for winter operation in
sub-zero temperatures.

Consult your International Power Unit dealer when
in doubt as to the quality of fuel to use; he has full
information.

DO NOT USE DIRTY FUELS. Water, sediment
or gum in the Diesel fuel may cause difficultics in
engine operation such as clogging of filters; deposits
on valve stems, piston rings and nozeles; varnish
formation on fuel pump plungers, nozzles, valves and
pistons; and may result in costly shutdowns. The
iup lier should be informed that the fuel is to be
for_high speed Diesel engines and should
atsume the responsibility of supplying a fuel with
satisfactory ignition qualities and cleanliness.




PRINCIPAL COMPONENTS
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FUEL SYSTEM CONNECTIONS AND PIPING
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Illust. 7 — Left Side View — Diesel Fuel System
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Ulust, 8 — Right Side View — Gasoline Starting System




GENERAL OPERATING INSTRUCTIONS g7

INSTRUMENTS AND CONTROLS

The operator of this power unit should thoroughly familiarize himself with the instruments and
controls provided for operation. There are important differences between various engines; therefore,

with other

s

of previous

the operator should fully understand what

each control is for, and how to use it, before starting to operate this power unit.

Compression release

Engine speed cw:}ml

starting position

position

Clutch lever—
Engaged

Fullload
position

lllust.  — Principal Engine Controls

ENGINE SPEED CONTROL LEVER

This lever controls the speed of the engine and,
position, maintains a uniform
engine specd under variable loads. Move the lever

when st in a given

orward to increase the speed.

Yoke _ Control rod
o 1A

i Control lever  Engine speed control lever

Mlust. 10
Engine Speed Control Lever and Linkage

COMPRESSION RELEASE LEVER

Pulling back (toward the flywheel) on the com-
pression release lever converts the Diesel engine
lnw a gasolinc engine for starting. Reduce

compression, spark plug ignition, and carbureted
gasoline fucl provide for swrting as a gasoline
cogine.  After operating on gasoline a minute (two
or three minutes in cold weather), switch the engine
10 Diesel operation by pushing the compression
release lever all the way forward. See page 13 for
changing back to gasoline operation before stopping.
After the eng opped place the compression
release lever in Dicsel position to allow the starting
valves to cool on their seats.

CLUTCH LEVER

This lever is used to engage or disengage the engine
from the load. Push grwl.rd 1o enFige the clutch
until a definite over-center action is felt, if using the
over-center type clutch.  (Pushing {nrwﬂd will dis-
Ongase the 1o g saki type elatch:
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INSTRUMENTS AND CONTROLS — Continued

Ol pressure uuiu-.um
Sardng switch  Ammetee

Heat indicator

Ilust. 11

Instrument Panel

HEAT INDICATOR

The heat indicator registers the temperature of the
liquid in the cooling system. The indicator should
be near the high side of the “RUN" range for
normal operation

OIL PRESSURE INDICATOR

‘The oil pressure indicator shows whether lubricating
oil is circulating through the engine. The indicator
should be in the white area when the engine is
operating. 1f the indicator is not in the white area,
stop the engine i and igate the

Cable = Starting motor

1o starting switch

o
Ammeter  Cable — Batt
scarting switch

Cable — Ammeter to relay

Cable — Starting switch
to ammeter

At

Mlust. 12

Rear of Instrument Panel

STARTING SWITCH BUTTON (If Used)
Pressing this button completes the electrical circuit
between the bautery and the starting motor, causing
the starting motor to crank the engine. Release the
pressure on this button as soon as the engine starts.
Never operate the starting motor more than 30
seconds at a time; allow the surting motor 10 cool
a few seconds and repeat the starting operation.

AMMETER (IF Used)
instrument indicates the charging rate of the
gu!crnknr or the rate at which the battery is being

cause of the il pressure failure.

CHOKE LEVER (On Carburetor)

The choke aids in starting the engine when it is cold.
Closing the choke (turning the choke lever clock-
wise) shuts off the air to the carburetor, giving a
rich mixture. After the first few revolutions of the
engine, open the choke (turn the choke lever
counterclockwise) to a point where the engine
operates steadily. After the engine has operated a
short time, open the choke (mrn the choke lever
counterclockwise) all the way.

The ammeter should show charge
whenever the engine is operating at a speed faster
than low idle speed. If it shows discharge con-
tinuously while the engine is operating at this speed
the cause should be investigated to avoid com-
pletely discharging the battery and possible damage
to the generator.

RADIATOR SHUTTER CONTROL CRANK
(If Used)

This control crank is used to open and close the

radiator shutter, to control the engine temperature.

Turn the crank counterclockwise to close the shutter.




GENERAL OPERATING INSTRUCTIONS

INSTRUMENTS AND CONTROLS—Continued

Choke lever
\
\

/ N
Choked o
position. pocnl!nm

Mlust, 13
Showing location and adjustment of the choke lever.

Illust. 14

Showing instruments and controls, and the fuel system,
on power units equipped with Bosch fuel injection pump.




10 GENERAL OPERATING INSTRUCTIONS

BEFORE STARTING YOUR NEW POWER UNIT

Make a complete inspection of the power unit for any shortage
or damage which may have occurred while being shipped.

LUBRICATION

Lubricate the entire power unit. Refer o "LUBRI-
CATION GUIDE" on pages 40 and 4.

(1) Check the oil levels at the engine crankcase and
air cleaner oil cup to see that they are filled to the
correct levels with the proper grades of oil for the
prevailing temperature.  Refer ta specifications of
Inbricants on page 40.

(2) Remove the spark plugs and put about one
teaspoonful of crankcase oil into each cylinder.
Replace the spark plugs and crank the engine ©
distribute the oil over the cylinder walls. This
assures positive lubrication of the cylinders and
pistons immediately after starting, and reduces the
possibility of scoring.

(3) Engines shipped to destinations in the United
States of America, Canada, and Mexico are filled
with a light engine oil when leaving the factory.
Engines packed for export shipment have all oil
drained from the crankcase, air cleaner, filters, and
gear cases.

(4) For further information refer fo lubrication
instructions on pages 39 to 41.

COOLING SYSTEM

(1) Fill the cooling system with clean water 10 a
level slightly below the bottom of the filler opening
in the radiator. Use soft or rain water and rusc
preventive if possible. Water capacity is 42 U.S.
quarts.

(2) Be sure the drain cock on the right side of
the crankcase and the plug in the lower center of
the radiator are tight. Open the vent plug in the
right side of the thermostat housing, and tighten
the plug when water appears.

(3) If the power unit is to be used in freezing
tempetatures, refer to "COLD WEATHER OPERA-
TION" on page 14

(4) For further information, refer s “"COOLING
SYSTEM" on page 19,

FUEL SYSTEM

Check to see that you have an adequate supply of
fuel in both the gasoline and Diesel fuel tanks. Be
sure all fuel used is of dependable quality, clean and
free from water.

On a power unit equipped with the IHC fuel injection
pump:

(1) Be sure a fuel return pipe is installed from the
air and water trap to the fuel supply tank.

(2) Be sure the air and water trap and the auxiliary
fuel filter are filled with clean Diesel fuel. To do
this, remove the square pipe plug on the top of the
aic and water trap and open the vent on the 10p of
the auxiliary fuel flter. Pour fuel oil into the
trap until oil appears at the vent on the flter.
Close the vent and completely fill the trap. Replace
the plug

On a power unit equipped with the Bosch fuel injection
pump:

(1) Be sure the small fuel tank near the injection
pump is filled with clean Diescl fuel.

ELECTRICAL SYSTEM

If the power unit s equipped with a generator and
bareery: .

(1) Connect the braided ground strap to the bat-
ry terminal. Connect the generator wire at the
“F" terminal on the generator.

(2) Service the battery as instructed on the tag
attached to the battery.
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OPERATING PRECAUTIONS

UNDERSIDE OF
FILLER CAP ﬁ

VENT HOLES

Nlust. 15
Methed of Filling Gasoline Tank

(1) SAEETY FIRST! Never fill the gasoline tank
when near an open flame or when the engine is
operating. When pouring in the gasoline, keep
the funnel and container in contact with the meral
of the gasoline tank 0 avoid the possibility of an
electric spark igniting the Never light matches
near gasoline, as the a several feet is perme-
ated with a highly explosive vapor.

Pl

(2) CAUTION! When hand-cranking the engine
the operator should stand in a position that will
climinate any possibility of being struck by the start-
ing crank if there is a reversal of the direetion of the
engine. Crank the engine by using quick up-strokes:
do not spin

(3) Never operate the engine under load until it is
thoroughly warmed up.

(4) The engine speed control lever should be ad-
justed to suit the load to be handled.

(5) Never operate the engine at more than the
regular governed speed. Excessive speeds are
harmful.

(6) Gasoline and Diesel fuel supply tanks have
filler caps provided with air vents. These vents
should be kept open at all times to assure the proper
flow of the fuels.

(7) 1f wrouble is experienced in starting the engine
in cold or damp weather, the spark plugs should be

A-4337
Must. 16
Filler Cap Vent Holes

removed and wiped off, removing any condensation.
At the same time check the spark plug gap, which
should be .020 10 .025 inch.

(8) Immediately after the engine starts, check the
oil pressure indicator to see if it is registering the
proper pressure (see page 8). If it is not, stop the
engine and inspect the oil system to find the cause
of failure. If unable to find the cause, be sure to
consult your International Power Unit dealer before
operating the engine.

(9) For the most efficient operation the heat indicator
needle should point in the high side of the "RUN"
range.

(10) Be sure 10 clean the air cleaner and 1o replace
the lubricating oil filter element at regular intervals
as specified on pages 24 and 25, and in the "LUBRICA-
TION GUIDE" on pages 40 and 41.

(11) Never operate the starting motor (if your
power unit is so equipped) more than 30 seconds
at a time, because it may overheat and burn out.
Allow the starting motor to cool a few seconds and
repeat the swrting operations.

(12) Never pour cold warer into the radiacor if the
engine is very hot unless conditions make it abso-
lutely necessary. Under such conditions, start the
engine and lec it idle while slowly pouring the
water into the radiator.
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OPERATING THE DIESEL ENGINE

Compression release
lever = Gasoline

i crol
= T
‘position

Clutch lever—
Engaged

lust. 17 — Principal Engine Controls

STARTING THE ENGINE ON GASOLINE

(1) Place the clutch lever in the disengaged posi-
tion.

(2) Open the gasoline shut-off valve.

(3) Place the compression release lever in the
gasoline starting position.

(4) Place the engine speed control lever in the
starting (shut-off) position. (This lever Should

Choke lever

llust. 18 — Choke Lever

remain in the shut-off position until the engine is
switched to Diesel operation, to prevent flooding
with fuel oil.)

(5) Choke and crank the engine as follows:

2 During warm weather; or,
{Dur]ﬁ’ cold weather when the engine is warm:

Set the choke in the fully choked position (turn
the choke lever clockwise) and make one or two
up-strokes of the crank. Then set the choke
15 1© 15 open and crank the engine until it
starts. (Crank the engine with quick up-strokes
making only half a turn—do not attempt to make
a full wrn or 1o spin the engine.)

(b) During cold weather when the engine is cold:

Set the choke in the fully choked position and
make thee or four up-strokes of the crank.
Then set the choke }{ to 15 open and crank the
engine until it starts.

(6) If your power unit is equipped with an electric
starter, sew the choke way open and press the
starter button. NOTE: Never operate the starting
motor more than 30 seconds at a time, because it may
overbeat and burn out. Allnw the starting motw
cool @ few seconds and repeat the starting opevation.
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OPERATING THE DIESEL ENGINE — Continued

STARTING THE ENGINE
ON GASOLINE—Continued

(7) As s00n as the engine starts, the choke should
be adjusted 0 where the engine operates steadily,
and, as the engine warms up, set the choke all the
way open.

(8) Check the il pressure indicator to see if il is
circulating througl not, stop_the
engine immediately and derermine the cause of the
il preasire filare,

(9) The engine should be operated on the gasoline
cycle about one minute (two or three minutes in
cold weather) before switching to the Diesel cycle.

CHANGING TO DIESEL OPERATION

(1) Afer starting the engine, before switching to
she Diescl cycle. operate it on gusoline with the

oke wide open until the exhaust becomes clear.
"This will cleas the spark plugs for the ncet starting.

(2) For severe cold conditions, the engine should
be run two or three minutes on gasoline before
switching to Diesel fuel.

(3) Turn the compression release lever to the Diesel
position, then immediately advance the engine speed
control lever part way and the engine will operate
on Diesel fuel as a Diesel engine.

(4) The carburetor is automarically cut out when
on Diesel operation, and is ready for use again when
strting on gasoline.

(5) The magneto is timed with the engine and is
permanendy connected. The ground (cut-out)
switch is operated automatically by the starting
mechanism.

(6) The engine may star when Diesel
operation begins, but the noise il e eliminated
as the engine warms up.

OPERATING THE POWER UNIT

(1) Advance the engine speed control lever 1o the
desired speed.

€2) Engage the clutch gradully by pushing the Lever

using the over-center type clutch, until

ve over-center action is felt. (If using the

5 rJng -loaded type clutch, pull backward to engage
e clutch.)

REGULATING THE ENGINE SPEED

(1) The engine speed control lever regulates the
speed of the engine. After you have selected the
Forired cagint speed, the ‘governor will suto.

matically maintain this speed under variable loads.

(2) The eagine speed control lever should not be
fully advanced until the engine has been operatin
a few minutes; this will assure thorough distribution
of the lubricating oil.

(3) Operate a new power unit with a light load
for the first 30 t0 36 hours at a governed speed from
1500 to 1550 r.p.m.

(4) The rated or maximum full load governed speed
is 1500 r.p.m.; fast idle governed (no load) speed
is 1635 to 1695 r.p.m.; low idle speed is 450 r.p.m.

STOPPING THE ENGINE

(1) Make sure that the gasoline shut-off valve is
open.

(2) Place the engine speed control lever in the
surting (shut-off) position and at the same time
wra the compression release lever to the gasoline
starting position.

(3) Close the gasoline shut-off valve.

{4) Allow the eagine 1o wse up the gasoline in the
carburetor, and come to a stop.

(5) After the engine stops, turn the compression
release lever to the Diesel position to permit the
starting valves to cool on their seats.

(2) Changing over to the Diesel cycle.

Four Principal Steps of Diesel Engine Operation
The instructions on operating the Diesel engine can be summarized in four steps:
(1) Starting the engine on the gasoline cyele.

(3) Changing back to gasoline before stopping the engine, to facilitate the next starting.

(4) Putting the compression release lever in the
engine on gasoline, to permit the starting valves to cool on their seats.

Diesel position after stopping the
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COLD WEATHER OPERATION

IF your power unit is to be operated in temperatures of 32° F. or lower,

observe the following precautions:

FUEL SYSTEM

Use only a high-test winter-grade gasoline for
swrting. Always keep your supply in a tightly
closed container so that the more volatile portion
does not evaporate,

Fill the fuel tank at the end of the day’s operation to
prevent moisture from collecting in the tank,

LUBRICATION

Be sure 0 use the correct grade of lubricant in the
engine crankcase, air cleaner, and magneto impulse
coupling. Refer o specifications of lubricants on
page 40.

MAGNETO IMPULSE COUPLING

Keep the magaeto impulse coupling free from dire
and gummy formation. When hand cranked, the
impulse coupling should trip (click) twice for each
revolution of the engine. Failure to do so may
indicate need for flushing. Remove the magneto
as described on page 23, Flush with kerosene, and
replace.

COOLING SYSTEM

(1) When the temperature is likely to be 32° F. or
lower, there is danger of the water freezing in the
cooling system. To prevent freezing use one of the
recommended anti-freeze solutions shown in the
table on this page.

(2) Before filling the cooling system with anti-
frecze, drain and clean the system, as described on
page 19, Refill and check the radiator, water pump,
all gaskets and hose connections. If any leaks are
found, make repairs before filling with anti-freeze.

(3) Drain the cooling system by removing the
radiator drain plug and opening the drain cock in

the side of the crankcase (see illust. 24). Remove
the radiator filler cap. See that the drains are not
plugged and that the water drains out completely.

(4) ANTI-FREEZE SOLUTIONS
(a) Never mix anti-freeze solutions, as it will be
difficult to determine how much protection against
freezing the solution has.

(b) Never use honey, salt, kerosene, fuel oil,
glucose or sugar, caleium chloride, or any alkaline
solution as an anti-frecze.

(c) Do not use denatured alcohol as an anti-frecze
if other materials are available, because it boils at
173° F. If it is necessary 10 use alcohol, check
the solution frequeny with the hydrometer to be
sure you have adequate prosection for the prevail-
ing temperature.

(d) The table below shows the quantity of anti-
freeze w be used for various temperatures.

Quarts of Anti-Freeze Required
Freezing Point e e
(Fahrenheit) Ethylene lied | Denatured
Iycol ne | Alcohol
10° | 10k 134 |13
o° 1417 16
=10° 17 | 20 19
-20° 19 23 22
-30° 21 26 25
—40° 23 | = 28
-50° 235 | — | 30
-60° 26 | — 32
-70° 27 — .

(5) IF NO ANTI-FREEZE IS AVAILABLE—Drain
the cooling system completely after operation. Be-
fore refilling, cover the radiator completely, start
the engine, and fll the system immediately with
water. This will prevent the radiator from freczing
during the warm-up period.
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PERIODIC INSPECTIONS

Every powet unit operator should practice preventive maintenance for continued good operation of his unit.
Periodical preventive inspection and maintenance are the only sure means of keeping the unit in proper working
order. Prompt detection and correction of minor irregularities will prevent engine Bilure and expensive repairs
Be systematic; inspect at the intervals outlined below.

AFTER EVERY 10 HOURS OF OPERATION
Point of Inspection Remarks

Air and water trap (nud with IHC injection pump). . . Drain off water and sediment. (Refer 1o page 32)
Auxl]mry fuel tank osch injection

Drain off water and sediment. (Refer o page 33)

mp). -
Libricadion points " (Refer to "LUBRICATION GUIDE" on pages 40 and 41)

AFTER EVERY 60 HOURS OF OPERATION

Air cleaner. ......

" ...Remove and clean. (Refer to page 24)
Flexible rubber connection berween air cleaner

and air cleaner pipe. s (Refer to fse 2

Fan belt. otek teasion; teplace when nu.esury Refer 2 page 20)
Radiator ﬁns

Diesel fuel supply pump strainer .. (R.j., 1 page 52)

Lubrication points

AFTER EVERY 100 HOURS OF QOPERATION

Replace filter element. (Refer to page 25)

Drain and change oil. (Refer o “LUBRICATION GUIDE"
on pages 40 and 41)

Clean and wash elements. (Refer 1o page 35)

(Refer o "LUBRICATION GUIDE” on pages 40 and 41)

Lubricating oil filter
Engine crankcase. ..

Dicsel fuel et (used wich Bosch injecion pump)
Lubrication points

AFTER EVERY 250 HOURS OF OPERATION

.Take apart and clean. (Refer fo page 38)

Remove and clean. (kg{" 10 page 35)

‘Remove and clean; check gap. (Refer to page 21)

_Clean chamber and check gap. (Refer fo page 22)

.Check and clean if necessary. (Refer 1o "COLD WEATHER
OPERATION" on page 14)

Gasoline strainer and sediment bowl
Governor breather (on Bosch injection pump).
Spark plugs

agncto breaker points and
Magneto drive chamber and impulse coupling

AFTER EVERY 400 HOURS OF OPERATION
.Remove and clean. (Refer ta page 38)
‘Clean. (Refer 1o page 19)

_Check for clearance. (Refer to page 26)

Gasoline strainer screen....
Cooling system .
Engine valves. .

AFTER EVERY 500 HOURS OF OPERATION
. (Refer to "LUBRICATION GUIDE" on pages 40 and 41)

Lubrication points

PERIODICALLY
Pri.uun)pum ke screen (used in 1HC njection
Lacis ers (used with THC

.eiees...Replace elements if necessary. (Re/rrm pages 33 and 34)
Remove and clean. (Refer s page 23)

Remove and clean. (Refer fa page 34)
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- SUGGESTED FUEL SUPPLY TANK INSTALLATION

The diagram and instructions below may be followed when you desire to
maintain an adequate fuel supply. Be sure to keep within the minimum and
maximum limits when purchasing pipes and other

Filler, rioes 1 besther
Approvimataly 144 square inches
ey

—— 20 fee 30 et masimam ; 1
G e J . i |
3 50 =ttt i i
L s pipe overton El
3
TR
s
lllust. 19 — Suggested Power Unit and Fuel Tank Amangement
The suggested minimum size for the main fuel pipe with a suitable brass check valve installed in
supply tank or reservoir is approximately 50 U.S. the line at the tank.
gallons.
The overflow line returning the unused fuel to the
All piping should slope down from the engine o main supply tank should be J-inch pipe.
avoid any high pockets in the line which might ) .
interfere with the steady flow of fuel. On power units equipped with Bosch fuel injection
pump the overflow line should be vented to the
The suction pipe should preferably be 34-inch iron atmosphere at the auxiliary fuel tnk on the engine.

Use only clean (strained) fuel in the supply tank.
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VENTILATION FOR UNITS INSTALLED INSIDE BUILDINGS

Power units which are instlled inside buildings,
sheds, or cabs should be the open type, that is, with
the engine hood and back panel removed to permit
free circulation of fresh air around the engine,
radiator, ctc. Steps must be taken to carry the wastc
heat 1o the outside, or to change the air in the
engine room rapidly.

The exhaust pipes should be arranged to provide
the shortest possible length within the engine room.
The parts of these exhaust pipes inside the buildin,

should be surrounded with a light steel tube, suffi-
ciently large to permit a 2-inch (o 4-inch air space
all around. This space should be ventilated (o the
outside. Another method of insulation is to cover
the exhaust pipe completcly with at least two inches
of air-cell asbestos.

Ventilate the engine room thoroughly, and install
e power unit so that air can flow freely through
the radiator. An opening to the outside, in front

of the radiator, is extremely desirable, Ducts should
be provided between the radiator and the wall
openings. On some installations it may be neces-
sary to provide a reverse-flow fan o blow the
heated air out of the building.

Where the door or window area is restricted, gal-
vanized ducts, extending from the ceiling above the
engine to the top of the building. are recommendsd
1o carry off the hot air. Not less than two ducts,
24 x 24 inches in cross section, should be installed.
At the same time, as many openings in the sides of
the engine room as possible should be provided to
let in cool outside air. Openings to the north, or to
a shaded side of the building, are preferred.

The exhaust manifold is provided with one or more
drain holes. Plugs are furnished for closing the
holes to prevent the escape of the exhaust gas.
Be sure to use these plugs when the power unit is to be
operated inside ol Iding.

CAUTION — SAFETY FIRST
Because of the fite hazard, do not use gasoline for
cleaning parts, at least when scrvice is performed
indours. Observe the insurance regulations and
use a less inflammable fluid, such as Stoddard solvent
or kerosene.

STORING AND HOUSING PRECAUTIONS
When your power unit is not t be used for a period
of time it should be stored in a dry and protected
place, as exposure (o the elements will natorally
shorten its life. Contact your International Power
Unit dealer for precautions he will recommend.,

|2

Hlust. 20 — Dimensional View of the UD-6 Power Unit
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CLUTCH

OPERATION

The function of this clutch is to transmit the power
of the engine to the atached machinery without
undue strain on the mechanical parts of cither the
machinery or the engine. The clutch permits the
engine power to be connected or disconnected at
the will of the operator.

The clutch is engaged by pushing forward the clutch
Tever located on the side of the clutch housing (see
illust. 3). This places the cams in an over-center
position, thereby exerting pressure on the frictional
facings.

MAINTENANCE

This 11-inch over-center clurch is designed so that
it requires a minimum of attention, It is imporiant,
however, 10 follow lubrication instructions as given
in the "LUBRICATION GUIDE” on pages 40 and 41.

Too much emphasis cannot be put on the fact that
overlubrication is as dewimental 1o the cluich as
underlubricacion. Best results can be obtained by

slippage is taking place while the engine is under
heavy load.

Adjustment should be made as follows:

(1) Remove the clucch housing top handhole cover
(in some cases where power units are elevated from
the ground, the lower cluich handhole cover can be
removed for adjustment).

(2) Loosen the nut on the adjusting ring lock
(see illust. 21) and disengage the lock from the
gotch in the back plate.

(3) With the cluich lever in disengaged position,
wrn the adjusting ring in a clockwise direction,
moving it one notch, or possibly two notches at the
most at any one time.

(4) Engage the clutch by pushing the cluich lever

. forward to check the progress of the adjustment.

(5) Continue to turn the adjusting ring until the
over-center cam engagement becomes very difficult
or impossible; then back off the adjusting ring
) one notch at a time until correct

close adherence to the i for
given in the “"Lubrication Guide.”

ADJUSTMENT

Adjustment is required when the definite over-center
cam engagement is no longer felt, and a diminished
effort is required to push the clutch lever forward,

Rapid wear of the cluch facings will result if

engagement is obtained.

(6) For satisfactory operation, do not have the
clutch adjusted so tight that full over-center engage-
menc s difficult 10 obtain.

(7) When the correct clutch adjustment is reached,
be sure (0 engage the adjusting ring lock in the
norch on the back plate.

Back plate Mmu I.ncknw:dd:

ring lock Anees

Mhust. 21
Adjustment of the Over-Center Clutch
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COOLING SYSTEM

OPERATION

[ump circulates the coolant through the engine
, cylinder head, and radiator. When the engine
is started cold, a thermostat of the by-pass type pre-
vents circulation to the radiator and allows the
coolant 1o circulate only through the cylinder head
and around the cylinders of the engine, as indicat
by the white arrows in illust. 22, until the en;
hed an effici perating ‘When this
temperature has been reached, the thermostat is
open and the by-pass is closed, allowing the coolant
to circulate through the engine block, cylinder head,
diator, as indicated gy the black arrows.

Sovmn ot L1

e

o ™
Must. 22 — Cireulation of the Coolant
M, T Bellom

Water outlet clbow  Ansa1
INust. 23 — Thermostat in the Cooling System

RUST PREVENTION

Suitable treatment of the water for corrosion pre-
vention will reduce rusting of iron at least 95
percent. Rust inhibitors for water are inexpensive
and simple to use and should be used in the propor-
tions as by their

Starting with the system clean, fill it nearly full
with fresh water and add the recommended dosage;
then operate the engine until it reaches operatin,
temperature when the thermostat will open an:
establish circulation through the radiator and engine
block for complete mixing.

Where anti-freeze has been used, drain the solution
after freezing weather is past.
thoroughly and clean if necessary. Then install a
fresh blling of summer rast Inblbaos xad waer,

In a system that was clean originally, the appearance
of rust in the radiator or in solution is an indication
that the inhibitor is weakened, in which case the
solution should be drained, the system flushed, and a
fresh filling installed.

CLEANING OUT DIRT AND SLUDGE

(1) Drain the cooling system by opening the crank-
case drain cock on the injection pump side of the
engine and removing the radiator drain plug. Allow
the system to drain. Close the drain cock and
replace the plug.

(2) Fill the cooling system with a_solution of
3 pounds of ordinary washing soda mixed with 42
U.'S. quarts of water.

(3) Leave off the radiator filler cap and operate
the engine until the water is hot, then drain and
flush with clean water.

Thermostat housing

Drain cock  daisoz

Radiator drain

Illust. 24 — Drains for the Cooling System
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COOLING SYSTEM— Continued

FILLING THE COOLING SYSTEM

(1) The water capacity is approximately 42 U. S.
quarts.

(2) See that the drain plug in the bottom of the
radiator is tight and that the crankcase drain cock,
on the injection pump side of the engine,
(3) Fill the radiator with water to a level
below the bottom of the filler neck. Filling
radiator to this level will allow for expansion of the
coolant under normal operating conditions.

(4) Use clean water. Soft or rain water is recom-
mended as it does not contain alkali which forms
scale and eventually clogs the passages.

(5) When filling the radiator, open the vent plug on
the side of the thermostat housing and close it when
the water appears.

(6) If the power unit is 10 be operated in freczing
temperatures, refer to "COLD WEATHER OPERA-
TION” on page 14.

(7) If the engine becomes overheated, refer to
"OPERATING PRECAUTIONS" on page 11.

RADIATOR CORE

Overheating is often caused by bent or clogged
radiator fins. If the spaces between the fins become
clogged, clean them with an air or water hose.
When straightening bent fins be careful not to injure
the tubes or break the bond between the fins and
tubes.

FAN BELT TENSION

The slack of the fan belt should be checked fre-
uently to assure correct tension. Tension can be
etermined by depressing the belt with your thumb.

If the slack is more than 1 inch, or less than 3 inch,

adjust as described below.

ADJUSTING THE FAN BELT

The tension of the fan belt is adjusted by changing
the width of the groove in the fan pulley. Loosen

Illust. 25 — Water Pump Packing Replacement

the st screw in the pulley flange, then screw the
pulley flange in toward the belt to tighten the belt,
and out to loosen it. Retighten the set screw after
the correct tension is obtained. After a new belt
has been in use approximately 50 hours, check the
tension and readjust if necessary.

The belt should at no time contact the bottom of the
pulley groove because this will wear it out rapidly.
Adjust the pulley for a narrower groove, if this is
possible without increasing the tension more than
allowable, Having “V" belts tighter than the
tension specificd will result in rapid wear.

REMOVING THE FAN BELT

(1) Pull out the coil-to-distributor cable from the
magneto coil cover end (10 eliminate any possibility
of accidental starting of the engine).

(2) Loosen the mounting bolts of the fuel supply
pump. Slide the pump on the bracker suficicatly
10 allow the drive belt of the fuel supply pump to be
removed.

(3) Loosen the lock nut and sct screw in the flange
on’the fan pulley.

(4) Unscrew the flange as far as possible.

(5) Start the belt over the outer flange of the lower
pulley by prying out with a light bar.

(6) Crank the engine slowly and the belt will work
off the pulley.

(7) Remove the starting crank.
(8) Work the belt over the top of the fan dlades.

REPLACING THE FAN BELT

The fan belt should be replaced when it becomes
soaked with grease, or when it is so badly worn
tha it does not drive the fan at the proper speed.
Reverse the procedure for removing the belt. * The
belt can be started on the lower pulley by hand, and
slow cranking will run it into position.

WATER PUMP PACKING

If the pump packing leaks, ighten the packing
gland just enough (o stop the leaking.

If tightening the packing gland does not stop the
leaking, instll new packing, as follows:

(1) Remove the driver pin.

(2) Remove the driver.

(3) Unscrew and remove the packing gland.

(4) Remove the old packing and place the new
packing around the shaft.

(5) Reassemble the packing gland, the driver, and
the driver pin. Tighten the packing gland just
enough to prevent leaking.
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SPARK PLUGS AND CABLES

Grounding
switch cable No.1

b L
No.z No.3 No.l

)
No.4 | Magneio

Magneto
bracket

oi G Minr
distributor cable  switch cable  a.11308

llust. 26

Showing wiring from magneto to spark plugs — engine firing order is 1, 3, 4, 2.

SPARK PLUGS

The spark plugs selected after careful tests as best
suited for this engine are Champion No. 49 or
AC-18A and should be used ordinarily. Use only
& cocapless 3¢t of either 7pe of spack plig.

CLEANING SPARK PLUGS

(1) Sand blasting is the recommended method of
cleaning spark plugs. Never scrape or clean the
insulator with anything which will scrarch the
porcelain. Scratched porcelain allows carbon and
dirt 10 accumulate much faster.
(2) Spark plugs should be removed after every
200 1o 300 hours of operation, or oftener if neces-
sary. B liing nisll shasiicy the: gaps betwean
the electrodes. A gap of .020 to .025 inch should
be mainuined (1 gauge of this thickness is fur-
nished en making this adjusiment, always
bend the outer electrode. Never bend the center
electrode as it may damage the insulator. If the
gap berween the electrodes is 100 great, due w
improper setting or burning off the ends, the engine
will misfire and be hard to start.
(3) Always use a spark plug wrench when removing
o replacing plugs, to prevent cracking the porcelain.
(4) Be sure the spark plug gaskets are in good
coodition. i RagE b

(5) Replace defective plugs.

SPARK PLUG CABLES

If spark plug cables are ﬂmnvad for any reason,
note the position of each cable on the magneto
(oce illust: 26 for correct wmng)

There should be !4 inch minimum clearance between
the spark plug cables and the cylinder head. B

maintining this clearance, shorting out the spar

plugs will be prevented and the cables will be away
from the extreme heat of the cylinder head. If a
cable touches the head, heat soon causes the rubber
to become soft and ruins the cable.

Never allow cables 10 become oil-soaked.

IMust. 27
Checking gap between spark plug points—gap :Imuld be
1020 to .025 inch.

A,,u_.,\,, AeYy —-
5/ - 06y =
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MAGNETO

reasscmbling be ure this
naﬁ enters “D” shaped hol
or pinion

lllust. 28 — Magneto Distributor Cap and Body Disassembled

our power unit is equipped with 4 bigh-teasion
magneto designed and built in accordance wil
latest ignition practices. 1t is used by International
Harvester because our engincers have proved it is
superior from the standpoint of performance, long
life, and trouble-free operation.

LUBRICATION

Every week, or after_every 60 hours of operation,
oil the impulse coupling liberally with light clecric
motor o -10. Use kerosene when tempera-
Tore s below 10°F.

After every 250 hours of operation, check the mag-
neto drive chamber and clean if necessary. Remove
the magneto as descrilwd on page 23. Flush with
kerosene, and repla

After every 500 hours of operation, fll the dis-
wibutor bearing oil cup with light electric motor oil
or SAE-10. Do not oil oftener as excessive oil
might work inio the breaker point chamber and
cause rapid point wear

GREASING THE BREAKER MECHANISM
AND CHECKING THE POINTS
This magneto requires linle atcention other than
lubricating the oil cups as simﬁgd It is important,
owever, to keep the breaker arm chamber clean,
as oil on the breaker points will cause rapid point
wear. Overlubrication of the distributor bearing oil
cup might cause a dirty breaker point chamber.
A(xer :ury 250 hours of operation the breaker point
mber should be inspected to be sure it is clean.
Sac ther 1hE. points are in good condition and have
proper clearance. I the chamber is clean, no
auention is necessary other than checking the
clearance of the points; but if the chamber is dirty,
all parts must be thofoughly cleaned, the points
dressed, int clearance checked, and breaker arm
regreased as outlined below.

To reach the breaker mechanism, remove the di
tributor cap and crank the engine slowly until the
meal strip on the distributor rotor points woward
the No. 1 !ermmnl on lht distributor cap and the
impulse couplin, s. Remove the distributor
rotor. Take of lhe dxs(r:bumr body by removing
the three screws 28). Do not cran
(e cagine while thi distibutos Body is rempred O
it msgﬁu be necessary to retime the magneto 1o the
engine.

Pry the breaker arm and anchor from the chamber
and clean all parss. Inspect che breaker points and,
if necessary, dress them with a sharp fine file, I
the points are worn excessively, replace both points.
Fillthe recess in the breaker post with grease and pack
a small quantity of grease in back of 5 breaker o
rubbing block (seeillust. 28). Sce your International
Pamee U seier for dhe proper grease 1o use.
Assemble the breaker arm, leaving the spring anchor
projecting 1 to 3 inch above the top of the slot so
it is pusl o place by the distributor body.
Be sure the points line up after the breaker arm is
pushed into place.

Distributor bearing
oil cup

Impulse coupling
. oil cup

leiI::or holes Adin
Hllust. 29 — Ventilator Holes in Distributor Cap.
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Cleacance should

lllust. 30 — Checking Breaker Points

Check the gap between the breaker points, using
the gauge furnished. The point opening should be
.013 inch when the rubbing block is on the high

¢ of the cam. If the gap is not correct, adjust it
By Toosening the screw holding the adjustable point
and by moving the point up or down until the
gauge slips sugly into the opening.  After the
‘Pproper adjustment has been made, tighten the screw.

Lioe up the distributor rotor key with the keyway
in the spindle (see illust. 28) and press the rotor
loosely on the spindle. With the engine on top
dead center of the No. 1 firing stroke, turn the dis-
wibutor rotor until the metal strip on the rotor
poins to the No. 1 terminal on the distributor cap.
Lace the distributor body on the magneto an
sure the rotor shaft enters the D-shaped hole in the
rotor pinion. Remove the distributor rotor to
tighten the three screws "A”  Replace the dis:
tributor rotor and distibutor cap.

GREASING THE ROTOR BEARINGS AND
THE DISTRIBUTOR GEAR CASE

After every 2,000 hours of operation, or at least
every two years, the rotor bearings, distributor
gear case, and distributor gear bearing should be
cleaned and repacked with 1HC magneto grease.
We recommend this be done by your International
Power Unit dealer.

DISTRIBUTOR CAP

Both inside and outside of the distributor cap should
be kept free from dust, moisture and oil deposits.
Every three or four months remove the cap, thor-
oughly clean the inside and outside, and wipe dry.
To assure long life 1o the distributor, care must be

en to keep the two small ventilator holes (see
illust. 20) open at all times. The distributor rotor
should also be kept clean.

REMOVING THE MAGNETO

(1) Take off the grounding switch cable by remov-
ing the fillister-head screw and lock washer which
attach the cable to the magneto terminal.

(2) Pull the spark plug cables from the sockets in
the distributor end of the magneto.

(3) Remove the cap screws and washers which
hold the magneto to the bracket, and take off the
magneto assembly.

INSTALLING AND TIMING THE
MAGNETO TO THE ENGINE

(1) Pull the “coil-to-distributer” cable from the
coil cover end. This will prevent accidental starting.
(2) Set the compression release lever in the gasoline
starting position.
(3) Crank the engine until the No. 1 piston (next
10 the radiator) is on the top dead center of the com-
pression stroke, The compression stroke can be
determined by removing the No. 1 spark plug,
placing your thumb over the opening and cranking
the engine until an outward pressure is fel.. Con-
tinue cranking slowly until the mark "M” on the
fan drive pulley is in line with the pointer on the
front crankcase cover.
(4) Remove the distributor o and turn the mag-
neto coupling in a clockwise direction (as viewed
from the coupling end) until the metal strip on the
distributor rotor points toward the No. 1 terminal
on the distributor cap.
(5) Assemble the magneto on the engine. Make
sure the lugs on the impulse coupling engage in
the slots on the magneto drive coupling. Assemble
the magneto so the top is as far away from the
crankcase as possible.
(6) Insert the magneto mounting bolts loosely in
the magneto flange, just enough to hold the magneto
in place. Then crank the cngine one complete
revilation until the "M mark oo the fan drive
pulley is in line with the pointer. Now, push the
upper part of the magneto toward the engine unil
the impulse coupling just trips.
(7) Tighten the mounting bolts securely. Awach
the spark plug cables to the engine and magneto.
First connect the No. 1 cylinder 3 lug to the
socket marked “1" on the distributor block; then the
o. 3 cylinder with No. 3 sockes; then No. 4; then
No. 2 (see illust. 26).
(8) Connect the grounding switch cable to the
magneto terminal.
(9) To check the timing, crank the engine slowly
until the impulse coupling just trips. At this point
the pointer on the front crankcase cover should be
between the mark "M” on the fan drive pulley and
up to a point % inch beyond the mark “M.”
(10) The magneto is now correctly wired and
tmed. Push the “coil-to-distributor” cable back
into the socket in the coil cover.
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AIR CLEANER

IMlust. 31
Air Cleaner

Clean air for combustion is assured by an oil-type
air cleaner. A heavy screen in the air inake cap

revents large particles from entering the air cleaner.

he air then passes to the oi where it goes
through a bath of oil. As the air rises to the intake
manifold it passes through a scries of oil-bathed
screens and the fine dust is removed. As the oil from
the screens works back down, it carries the dirt
with it and setdles in the oil cup.

Retaining clamp

Ol cup ansor

Illust. 32
Air Cleaner Oil Cup

REFILL OIL CUP EVERY DAY

Clean and refill the oil cup every day, or after every
10 hours of operation (more frequently when
operating under dusty conditions). Refill the oil
cup to the oil level'bead (capacity 2%; U. S. pints)
with the grade of oil specified on page 40.

Before replacing the oil cup, clean or wipe any oil
or grit from the top bead of the oil cup, oil cup
retaining clamp, and the surface under che clamp,
10 prevent dust or dirt from entering the air cleaner
at this point.

WASHING THE CLEANER

(1) After every 60 hours of operation, particularly
if operating the power unit in an amosphere heavily
laden with dust, chaff, or lint, remove the entire air
cleaner from the power unit, completely disassemble
it, and wash the parts thoroughly in kerosene.

(2) Be sure to clean out the air intake pipe.

(3) After all the parts have been thoroughly cleaned,
replace the air cleaner body on the power unit.
Make sure that all joints are airtight.

(4) Replace the air intake cap.

(5) Fill the oil cup to the proper level with the
specified grade of oil and replace it on the air cleaner.
Be sure it is held securely in place by the cup clamp.

AIR INTAKE CAP AND SCREEN

The screen in the air intke cap prevents chaff and
other coarse dirt from getting into the air cleaner.
This screen should be kept clean and free from all
chaff, oil, dust, or paint, as clogged holes in the
screen will reduce the power of the engine by restrict-
ing the flow of air

GENERAL PRECAUTIONS

As an added precaution against dire getting into the
engine, frequendy inspect the flexible rubber hose
connection between the air cleaner an e air
cleaner pipe. If it shows any sign of deterioration,
replace it. Inspect the air cleaner hose clamps
periodiclly, kecping them in place and drawn up
tight.

To eliminate strain on the rubber hose connections,
be sure the pipes line up.

All joints between the air cleaner and the carburetor
and between the manifold and the cylinders of the
engine should be tight. All gaskets must be in good
condition and the bolts should be drawn up Hght.
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LUBRICATING OIL FILTER

The life of your engine depends upon clean oil being
circulated to all bearings. Minute particles of abra:
sive matter eventually accumulate in the crankcase
of the engine, and lubricating oil undergoes changes
which produce sludge, acids, gums, varnish, and
other harmiul byproducts. The purpose of the oil
filter is to separate and remove the dirt and other
foreign substances from the oil to prevent these

urious materials from being circulated to the
engine. Simple, common-sense procedure for keep-
ing dirt and oil impurities away from precision-made
engine parts will safeguard your engine against undue
wear, and the operating troubles and upkeep expense
which are a nawral result of that condition.

1] s

lllust. 33 — Cutaway View of Filter

(1) Oil inlet; (2) replaceable filtering element;
(3) mesh screen separator to provide passage for
filtered oil between inner and outer layers of
element; (4) filtered oil outlet; (5) filtered oil
rewurn; (6) band holding folds of element to-
gether; (7) element-to-renining-bar oil seal.

This filter is so eficient it will keep the circulating
oil free from harmful conmination for 100 hours of
operation, at which time the oil should be changed
and the inexpensive filter element replaced. Refer to
“LUBRICATION GUIDE” on pages 40 and 41 for

recommended oil to use for the prevailing
temperature.

A®

>
ammm, ®
©
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Illust. 34 — Filter Disassembled

CHANGING THE FILTER ELEMENT
(1) Stop the engine.
(2) Remove the oil filter base drain plug and allow
the oil filter to drain completely.
(3) Clean off the filter case to prevent dirt dropping
into the base.
(4) Unscrew and remove the retaining bar “A"
(see illust. 34).
(5) Lifc up and remove the case "B.”
(6) Remove the old element "C.” NOTE: If some
special equipment on the power unit prevents liting
case “B” over element "C,” remove the case and the
element together.
7) Wipe out the base and case with a cloth damp-
ened with kerosene,
(8) See that the case gasket "D" is in position.
Replace the drain plug in the filter base and install
the new filter element (use element 63884 D of
with the band "F” around the element (the pilot
must be down). Replace the case and carefully insert
the retaining bar “A” and draw up tight. CAI 2
Do not drive or force the retaining bar through the
oil seal, but carefully screw the bar through the seal
and into the base threads.
(9) Check the oil level in the crankcase to see that
the oil is up to the proper level (refer to “LUBRI-
CATION GUIDE" on pages 40 and 41). Start
the engine and see that the oil pressure indicator is _
egistering pressure, and inspect the filter for oil
s

NOTE: To avoid delays, you should carry extra
elements on hand for replacement at the proper time.
Cleaning the old element is not satisfactory.
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VALVE CLEARANCE ADJUSTMENT

Adjusting screw

L*’ A ﬂg
Feeler gauge,  Valve lever

017 inch

“y.
Valve stem
Ansos

Mlust. 35
Adjusting Valve Clearance with Feeler Gauge

Check valve clearance after every 400 hours of
operation, and adjust the clearance if necessary.
K clearance of 0,017 inch is necessary berween the
valve levers and the valve stems when the valves are
closed and the engine is hot

(1) Before checking the valve clearance, “cut out”
<hé magaeto by pulling_the “coil-to-distributor”
cable from the magneto coil cover. This will prevent
accidental starting.

(2) Sexthe compression release leverin the gasoline
stirting position (see illust

(3) Remove the valve h\w:mg

(4) Remove the spark plug fmm No. 1 cylinder
b il aes o e it Picy Vi
thumb over the spark plug opening, and slowly
crank the engine until an outward pressure can
felt. Pressure indicates the No. 1 piston is moving
toward top dead center of the compression stroke.
Continue cranking slowly until the notch marked
“DC” on the fan drive pulley is in line with the
timing pointer on the front crankcase cover.
valves are now closed on the compression stroke of
No. 1 cylinder.

(5) Loosen the adjusting screw lock nut on both
the No. 1 intake and exhaust valve levers. Insert
the 0.017-inch feeler gauge between the valve lever
and valve stem. Turn the adjusting screw in or out,
as necessary, to hold the feeler gauge snugly. When
the correct clearance s secured, hold the sdjusting
screw in place with a screwdriver and tighten the
lock nut.

(6) Crank the engine 14 revolution at a time and
check the clearance of the valves for each qlmdtr,
and adjust if necessary. is on each s
cylinder valves in succession according to the Boing
order of the engine, which is 1, 3, 4,

(7) Replace the valve housing. Check to see that
the valve housing gasket makes an oiltight seal with
the cylinder head. Use a new gasket if necessary.
(8) Replace the “coil-to-distributor” cable in the
magneto coil cover socket from which it was re-
moved.

IMPORTANT

Be accurate—use a feeler gauge for checking the valve
clearance.
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CHECKING MECHANICAL PROBLEMS
TROUBLE PROBABLE CAUSE PROBABLE REMEDY
A—Swrting motor inoperative I used ). A
(1) Bateries faulty, (1) Recharge or replm batteries if necessary.
(2) Cables and terminals faulty. (2) Taspect_ground cable and "battery-to-starter-
switch” r:l:'l,e'  for Any faukts which may cuuse

ENGINE WILL
NOT TURN

(3) Starting switch defective.
(4) Searting motor ive.

B—Compression release lever in Diesel
position.

C—Internal seizure.

(3) Replace starting lwil‘h
@

B—Pull compression release lever back into gasoline
arting position.

C—Hand crank engine with spark plugs removed,
enguped, sad comprassion release et
e iss does not curn casily,

S indicated.

ENGINE TURNS
BUT WILL NOT
START

A—Gasoline fuel system faulty.
1) No gasoline in tank.
(2) Gasoline shut-off valve closed.
(3) Gasoline strainer screen clogged.
() Water in gasoline.

B—Ignition system faulty.
(1) Moisture on spark plugs.

agneto grounding switch inoper-
ative,

(3) No spark from magnero.

C—Carburetor choked t00 much.

(3) Clean gasoline scrainer (see page 38).
(4) Drain gasoline tank, strainer, and carburetor.
B—
(1) Remore spack plugs, wipe off moisure sod
ugs. " Ched

k gap, which must be .020 to

(2) Disconnect, roundiog, swicch cable
magneto. Auempt (0 surt en i,
Py wwicch 1a manifold of fabis is Inoper
ative and should be imspected,
(3) Remove distributor blnxk from magneto and
crank engine (o see if distributor rotor wens.
@) I diseibatos rotor doss not tarn, remore
magneto as described on page 2
®)1f rotor W"’khi" engin e{dou Di“n""
move a spark plug cable from s &
Hold uhlr:trmmll ¥4 inch mlr;h;:ldﬂ(

. check breaker points
in magoeto (see FlAe 23).

C—Open the choke.

ENGINE WILL NOT
OPERATE AS A
DIESEL ENGINE

A—Injection pump does not deliver fuel.
) Fost ok empo, or ok shutoff
2) Fuel wpvlv system air-bound.

(3) Water in Diesel fuel.

(4) Fugl filters or strainers clogged.
B—Sarting mechanism not functioning.
(1) Sarting valves warped.
(2) Suaning_control linksge 0wt of
adjus

(3) Air valves in manifold not func-
tioning.

C—Faulty timing of injection pump.

(1) Fill fuel tank, or open shut-off valve.

(2) Vent the fuel sysiem (see page 37).
(3) Druin entice Diesel fuel system including water

and filiers. Refill with Diesel fu
Vet system.
(4) Disassemble and clean (see pages 32 t0 33).
B—
a*

(2) Check linkage for broken parts, missing
cotters and pins.
(3) Remove end covers and operate startin

ol mechanism o se¢ if air valves are function-
ing.

C—Retime pump to engine (sce page 37).

*Consult Your International Power Unit Dealer
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CHECKING MECHANICAL PROBLEMS— Continued

TROUBLE PROBABLE CAUSE PROBABLE REMEDY
A—Water in the gasoline. A—Drain gasoline tank, strainer and carbureior.
B—Air leaks around intake manifold. | B—Tighten manifold stud nuts.
MISSING AND
C—Improper firing order. C—Check spark plug cables for correct tal
BACKFIRING Eeoos Spark plugs snd magaeto distributor cap.

ed 10 engine. | D—Check and adjust timing (se¢ page 23).

(Gasoline Cyele)  D—Magneto not correctly

E—Starting valves not properly seated. —

A—Injection pump control lever shaft sticky,
sluggs

ENGINE DOES NOT B—lm;&l::::'nlmuf plunger spring broken, | B—
IDLE PROPERLY

Remove injection pump (sce page 36)."

C—lnjection pump plunger and bushing | C—|
(Diesel Cycle) worn. |
| D—Surging at any idle speed. D—)
E—Injection nozzles faulty. E—Remaove, and repair or replace.
|
| A—Low oil level. | A—Add sufficient oil to bring up to specified mark on
|

level gauge.

B—Oil pressure indicator or line defeccive, B—Replace.”

LOSS OF C—Main or connecting rod bearings worn, = C—Replace.”
OIL PRESSURE D—Dirt in regulating valve, or regulating | D—Clean, or replace spring.*
valve spring broken.

E—0il pump worn. E—Remove, and repair or replace."

—Camshafc bearings worn excessively. F— Install new bearings.

A—Improper valve clearance. | A—Adjust valve clearance (see page 26).
B—Valves sticking. | B—Clean valve guides and siems. Grind
LACK OF ‘ necessary.*

COMPRESSION | ¢ worn pistons, siceves, piston rings, and  C—Replace.”
sticking piston rings.

D—Starting valves warped. D—Replace.”
frcon — .
| A—lnjection nozzles dirty or sticking. A—Open vent screw on each nozzle mde:ermlne which
is defective. Remove, and clean or replac
ENGINE DOES NOT | 1y uficient air to engine. B—Service the air cleaner (see page 24)
DEVELOP FULL | _jqicciion pump not operating properly, | e
POWER, or not properly timed.
AND UNEVEN | D—Poor fuel. | D—Use good grade Diesel fucl.
OPERATION | E—Faulty valve action. | E-Adiustwaive uﬂf;.-"d“; (ses page 26). Wvalves ace

F—Worn pision rings and pins, or sleeves. |
|

“Consult Your International Power Unic Dealer
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TROUBLE PROBABLE CAUSE

PROBABLE REMEDY

A—Paor fuel,
B—Injection pump not properly timed

SMOKY EXHAUST

Injection nozzle not funcrioning properly.

| A—tnsufficient water in the cooling sysiem.

|
| B—Fan bel slipping.

A—Use good grade Diesel fuel.
B—Retime pump to engine (see page 37).

C—Opening pressure nox correct, or nole leaks.*

A—Check level of water in radiator and add wacer if
necessary.  CAUTIO! not d water
g st f ooyt ez
ylinder head may resuli.

B—Check belt tension and adjust, see page 20.

ENGINE C—Cooling system clogged. C—Flush out radiatar and engine, see page 19,
OVERHEATS D—Dircand irash on owtside of radiator core. D—Clean all diet and teash from between the radiacor
b fins with air or water pressure.
| E—Thermostat inoperative. E—Remove and replace if necessary.
| E—Lack of lubricating oil. F—Add sufficient oil 1o bring up to specified mark on
Tevel g
A—Qil leaks. A—Check and service where necessary—at valve lever
housing, valve cover, side plates, dust seal at rear
of oil pan, crankease front cover, oil seals at front
and rear of crankshaft, oil pan, oil filter, and oil
EXCESSIVE pressure indicator tul

B—Worn valve guides, worn pision rings,

LUBRICATING OIL a
sleeves, pistons, and clogged oil control
CONSUMPTION | rins.
‘ C—Improper lubricant.

‘ D—Overheated engine,

— ¢ smoke coming from the breather pipe on
the side of the crankease indicates an excessive
amount of ing use

~Use aaly lubricant specified in “LUBRICATION
UIDE" on pages 40 and 4

D—Refer 1o "ENGINE OVERHEATS" above.

ENGINE NOISES

NOISE

PROBABLE CAUSE

PROBABLE REMEDY

A—Sharp rap at idling speed. iston pin.

B—Flac slap when advancing engine B—Piston slap.
speed under load.

(==

ock whia dilag dnd ¢ o loose

urdm engine speed, but disappears o
i uf pee = d by shore-chrean

uaiil the noise siops.

D—Constane rapid clicking.
E—Combustion knock
cylinders.

one or

om e Banne b shortciecEung spark
plugs until the noise stops.

- C—Worn ot logse connccting rod bear:
l...h can be

D—Incorrect valve clearance.

two| E—Leaky injection nozle valve.

in ac fault  A—Replace pin.*

B—Replace piston and sleeve.

C—Replace bearings.”
spark plugs

D—Adjust valve clearance (see page 26).

E—Replace nozle valve.*

“Consult Your International Power Unit Dealer
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FUEL SYSTEM

DIESEL FUEL SYSTEM

Foel mpctan pavp ssemby

s z2z> Chan s from cagioe s clenner

Mlust. 36

Schematic Drawing of Diesel Fuel Injection System
(For Power Units equipped with IHC Single Plunger Injection Pumps)

Vo
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DIESEL FUEL SYSTEM— Continued

(See schematic drawing on opposite page)

The Diesel fuel system of the UD-6 Power Unit consists of suitable tanks for
storage and supply of the specified Diesel fuel, of filtering units, and of
pumping and injection units. This power unit is regularly equipped with an
IHC single plunger injection pump, or with a Bosch pump. The component
parts of these two fuel systems are given below.

IHC INJECTION PUMP AND FUEL SYSTEM

This fuel system includes: the fuel supply pump
strainer; fuel supply pump; auxiliary fuel filter; final
fuel filter; THC single plunger injection pump with
combination primary and scavenging pumps and
built-in gevernor; injection nozzles; and necessary
piping and connections.

Fuel passes through the system as follows:

(1) Fuel is drawn from the supply tank by the fuel
supply pump, passing through the supply pump
strainer, and is forced up into the air and water trap.
Excess fuel pumped o the air and water trap is
returned to the supply tank through the overflow line

(2) The fuel flows from the air and water trap by
gravity to the auxiliary filter where it passes through
a replaceable cloth type filter element.

(3) From the auxiliary filter the fuel enters the
primary pump through a replaceable close-mesh
strainer and is forced under pressure through the
final filter, Excess fuel from the primary pump is
released by a by-pass valve for recirculation through
the primary pump.

(4) From the radial fin type final filter the fuel passes
through a fine mesh strainer into a reservoir above
the plunger in the injection pump. The fuel is then
forced by the plunger through the distributor valves
and fuel lines 1o the injection nozzles and into the
<combustion chambers of the engine.

BOSCH INJECTION PUMP AND FUEL
SYSTEM

This fuel system includes: the fuel supply pump
strainer; fuel supply pump; auxiliary fuel tank; fuel
ilter; Bosch fuel injection pump with primary pump
and governor unit; injection nozzles; and necessary
piping and connections.

Fuel passes through the system as follows:

(1) Fuel is drawn from the supply tank by the fuel
supply pump, passing through the supply pump
serainer, and is forced into the auxiliary fuel wnk.

(2) The primary pump on the fuel injection pump
draws the fucl from the auxiliary fuel ank and forces
it through the combination cloth and metal element
of the fuel filter.

(3) From the fuel filter the fuel passes into the fuel
injcction pump, where it is metered and forced
through the fuel lines to the injection nozzles and
into the combustion chambers of the engine.

DIESEL FUEL STORAGE AND CARE

For the type of Diesel fuel recommended, refer to

_ specifications on page 4. Diesel fuel should be free

from dirc and water. Dirt and water in the fuel
affect the life of the filters. If dirt is allowed to reach
the injection pump it will act as an abrasive on the
closely fited moving . causing rapid wear,
and shortening the normal life of the pump. Water
that is allowed to pass through the pump may cause
corrosion and subsequent scoring of parts.

A storage tank provides the best method of storiag
Diesel fuel on the job. By the use of  storage tank
the sediment and water can easily be drained off
through a trap, and the fucl can be pumped into the
unit with a minimum of handling. (Refer o page 16
for suggested fuel supply tank installation.)

When conditions require the use of drums for fuel
storage, it is advisable o use a pump o draw the
fuel from the drum, rather than a faucet, as the water
and foreign materials settle to the bottom of the
drum. The suction pipe of the pump should be at
least three inches from the bottom of the storage
tank or drum.

Whenever drums are used for storage of Diesel fuel,
they should be placed under cover, o in 2 horizonal
(laid down) position if left exposed to rain. It is
advisable not to disturb the drums after the fuel
settles.

The last three inches in each drum or tank should
not be used but should be collected into one con-
tiner and allowed 1o sewle. In this manner the
sediment and foreign materials can be separated
from the fuel and disposed of with no loss of fuel.
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FUEL SUPPLY PUMP

Dt Fedsmvoly
Bele_pulley

Fuel
pump ansor
Mlust. 37

Fuel Supply Pump and Strainer

Your power unit is equipped with an internal-gear
type fuel supply pump which is precision built and
should not be ampered with. In case any trouble is
experienced, the pump should be removed and taken
to your International Power Unit dealer.

Removing Pump

Disconnect the fuel pipes. Remove two cap screws
which secure the support bracket to the front engine
support. Lift off the pump complete with the support
bracket and pulley.

Adjusting Belt

Loosen two mounting screws which hold the pump
body to slots in the support bracket and slide the
pump toward or away from the engine to give 7§
to linch slack in the belt midway berween the
pulleys. Retighten screws securely.

FUEL SUPPLY PUMP STRAINER
(See illust. 38)

Inside the fuel supply pump strainer is a fine mesh
screen which must be removed and cleaned after
every 60 hours of operation. Unscrew thé strainer
plug. Disconnect the screen by unscrewing its hex
nut from the plug. Wash the screen in kerosenc or
in clean Diesel fuel. Also clean the plug and the
strainer body.

.s.,-,., plog

Gasleet
~Screen hex nut
Screen

i

Must. 38
Fuel Supply Pump Strainer Disassembled

AIR AND WATER TRAP

Air and Water Trap

The air and water wap (on power units equipped
with THC fuel injection pumps) should be drained
of water after every 10 hours of operation or when-
ever there is reason to believe there is water in the
bottom of the trap. Open the drain cock and drain
until fuel, free from all water and sediment, runs
from the cock, and then close.

Regular draining is necessary to obuin the re-
quired service from the auxiliary fuel filter, because
this filter, if it becomes water logged, will not pass
fuel freely.
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AUXILIARY FUEL TANK

The auxiliary fuel tank (on power units equipped
with Bosch fuel injection pumps) also acts as a
water and sediment trap, and should be drained of
water after every 10 hours of operation.

AUXILIARY AND FINAL FUEL
FILTERS

Final  Auxiliary
fier  fler

Drso socks  Alr and waee wop
ansz

lllust. 40
Aauxiliary and Final Fuel Filters

The ausiliney and fnal flters (on power units
equipped wich IHC fuel injection pumps) are pro-
with replaceable filter elements. The |

the filter clements depends upon the amount of dire,
water and sedimeat that they must remove. These
elements cannot be cleaned and should not be
disturbed except when it becomes necessary 1o re-
place them. Itis important that precautions be taken
to keep the fuel clean and free from water during
storage and in handling. This will lengthen the life
of the flter elements.

The normal life of the auxiliary filter element is
approximately 1,000 hours of operation if the air
and water trap has been properly serviced to prevent
water from entering the fucl system.

The final filter element will last indefinitely if proper
service is given to the auxiliary filter and to the air
and water trap.

‘When to Replace Filter Elements

(1) Loss of power, or engine “missing," is an
indication of the fuel fiers being clngged Tl
needing replacement.

(2) Before replacing filter clements, service the air
and water trap (see page 32).

(3) 1f engine difficulty continues after servicing the
air and water trap, replace the ausiliary fucl fiter
element (as prescribed below).

(4) Clean the primary pump filer screen (see
page 34).

(5) 1f engine difficulty continues after replacing the
auxiliary fuel filter element, and after cleaning the
rimary pum| creen, replace the final fuel
ler clement (as prescribed below).

Precautions When Replacing Filter Elements

) clm\lmeu cannot be overemphasized. In
handling the new element, care should be exercised
1o prevent dict, watet, etc., getting on the element.
Keep the new element in the original package until
ready to install.

(2) Before loosening the filter case stud, clean the
outside of the case and base thoroughly with kerosene
or Diesel fuel, to preveat dir or foreign materia
from entering the base when the case is remove

To Remove and Replace Auxiliary Fuel Filter Element

(1) Open the bleeder and the drain cock, and allow
the fuel to drain.

(2) Unscrew the case stud "A™ and lift both the case
and stud from the filter base.

(3) Remove the old element with the top and
bottom plates.

(4) Rinse the inside of the case “B" thoroughly with
Diesel fuel to remove all dirt or forcign substances.

(5) Inspect the filter base carefully. If dirt is found
in the base on the clean side of the filter element,
remove and wash thoroughly with two changes of
Kerosene or Diesel fucl. Inspect the filter base
gasker and replace if necessary.

(6) Insuall the plates 'C" and "E” on the new filter
elemen ‘ Be eike dhae e plates slide into the

of the element and that the top
pl:ue s the face stamped “TOP" on the top.

(7) Place the gasket “F" on the bottm plate
and install the element on the base.

(8) Inspect the case gasket "G™ and replace if neces-
sary. Replace the case and case stud and draw the
case down tight.

) Operate the engine on the gusoline cycle fong
to replenish the fuel in the air and water trap
which was losc when the filier was drained. Then
stop the engine and vent the auxiliary filter of all
air before starting the engine again. It is advisable
to check the auxiliary fuel filter at the drain cock
for traces of water svery day, or more frequently
under severe conditions. If water is foun
dicates that more frequent servicing of the air it
water trap is necessary to obtain full service from the
auxiliary fuel filter element.
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-~~~ Bleeder
Gasket ———— e ki
1AlCu:|md—----4 |l--Case seud (4)
\ ‘ ;
A Auxiliary flter
(B) Final filter case case (B)
Element spring._
.
(T) Top plate
ool ong
N Element top
O) Blemene S 7 Piae (C)
top plate ™~ 0, gt
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(H) Final filter Auxiliary filter
element - element (D)

(Radial fin type)

K) Eleme
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(L) Bottom phlz/p
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(G) Case gasket”

< ansa

Illust. 41
Auxiliary and Final Fuel Filters Disassembled

To Remove and Replace Final Fuel Filter Element

(1) Open the bleeder and the drain cock and allow
the fuel to drain.

(2) Unscrew the case stud “A” and lift the case "B”
and stud from the filter base. The top plate "J”
should remain on the swd. Check the plate for
tightness on the stud and roate until it moves frecly.
If the top plate is removed from the stud, inspect the
seal ring "I” and replace with a new ring if necessary.
When removiog or installing the top platc on the
sud, rn the threaded portion of the stud thru the
seal ring to_prevent damage. Be ceruain the top
plate moves freely on the stud.

(3) Remove the old element "H'" and bottom plate
K" Te will be necessary to give a_slight wisting
action 1o the plate 10 remove it casily.

(4) Inspect the bottom plate seal ring "L and
replace with » new ring if nocessery.

(5) Using a slight wisting action place the bottom
plate with seal ring into the filter base.

(6) Place the new filter element (radial fin type) on
the bowom plate.

(7) Replace the case with top plate on the case stud.
Then insert the stud through the filter element,
bottom plate, and into the filter base. Be sure that
the boss on the top plate properly ‘enters the filter
element and the spring holds the plate securely to the
clement. Draw the case down tight by tightening
the case stud.

(8) IMPORTANT: Whenever the filter base “"B”
has been removed, it must be replaced in the proper
location. In some installations, because of insufficien
clearance, it will be necessary to remove the filter
element and case together. In this instance the
same care must be exercised in replacing the assem-
bly: namely, be sure that the seal rings in both top
and bowom plates are satisfactory, that the top plate
moves freely on the swd, that both plates enter
properly into the element, and the spring holds the

top plate securely against the top face of the element.

PRIMARY PUMP FILTER SCREEN assis

Illust. 42— Removing Primary Pump Filter Screen

The primary pump filter screen (used in IHC injec-
tion pumps) should be cleaned wheaever the auxil-
iary hlter element is changed. Remove the nut and
filter screen assembly from the primary pump filter
body and wash in kerosene or in clean Diesel fuel.
Precautions should be taken that no dirt or forcign
material enters the filter body upon removal or
replacement of the filter screen.
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DIESEL FUEL FILTER

Cimseud o mm

a

Metal slement = = = = am

aa
Must. 43
Diesel Fuel Filter Disassembled

The Diesel fuel filter (on power units equipped with
Bosch fuel injection pumps) should be cleaned after
every 100 hours of operation. Open the drain cock
in the filter base and drain the fuel. Clean the
exterior of the case, especially at the connection to
the base, and remove the case std. Lift off the case,
the cloth element and the metal element.  Wash
the elements in kerosene or in clean Diesel fuel.
After reassembling the filter, vent the air from the
injection system before operating on the Diesel
cycle, as described on page 37.

DIESEL FUEL INJECTION PUMP AND
GOVERNOR

o pomp and governor aze combined
m of very fine precision construction
and adjustment, and will function for long periods
of time under hard operating conditions if properly
cared for in the matter of lubrication and servicing.

DO NOT ATTEMPT TO ADJUST THE FUEL
INJECTION PUMP OR THE GOVERNOR. In
case of unsatisfactory operation of the power unit,
o 10 possible srouble in the njection pamp Brst
check over the instructions on pages 32 o 34 for
servicing the various units of the whole fuel system.
After servicing the other parts of the fuel system,
without overcoming the trouble, it may be necessary
to replace the fucl injection pump, or refer to your
Iaternational Power Unit dealer.

o,

lllust. 44 — Breather Cap on Governor

ON THE BOSCH FUEL INJECTION PUMP, the
breather cap on the top of the governor should be
removed and cleaned after every 250 hours of opera-

onditions requi

0 el
fuck dip it in engine < lbricating oil md replace it
after the excess oil has been wiped o

REMOVING THE FUEL INJECTION PUMP
To remove the fuel injection pump, proceed as
follows:

(1) KEEP ALL PARTS CLEAN. Before discon-
nccting any fuel pipes from the pump, first thoroughly
clean the pump and connections with kerosene or
Diesel fuel. When the pipes have been disconnected,
the discharge fittings and all open connections
should be covered to prevent dirt from entering the
system.

(2) Drain the fuel oil from the Diesel fuel filters.
Drain the lubricating oil from the injection pump
housing,

(3) Setthe compression release lever in the gasoline
starting position.

(4) Pull the “coil-to- dmnhnmr cable from the coil
cover terminal on the magnet
(5) Di onncu:llhnlplptsau
pump. Install caps on

ched o the injection
charge fictings and

lllust. 45
sconnecting Fuel Pipes from the Injection Pump
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cover all open umnuuuns with tape to prevent dust
and dirt from entering the fucl system.

(6) Disconnect the engine speed control rod.

(7) Remove five cap screws which secure the pumj
gear cover to the crankcase front cover, then Lift o
the pump gear cover.

(8) Remove three cap screws which secure the tim-
ing indicator and pump gear to the gear hub, then
lift off the timing indicator.

(9) Through holes in the pump gear remove three
cap screws which secure the pump mounting flange
to the crankcase fronc plate.

(10) Remove two cap screws which secure the pump
mounting flange to the crankcase front cover and
lift off the complete pump assembly.

lllust. 46

Removing Cap Screws Which Secure Pump Mounting
Flange to Crankcase Front Plate

REPLACING THE FUEL INJECTION PUMP

To replace the fuel injection pump, proceed as
follows:

(1) Support the pump gear so it will not bind in the
crankcase front cover, and crank the engine until the
No. 1 cylinder is at top dead center of the compres-
sion stroke. This position can be determined by
removing the No. 1 spark plug and placing your
thumb over the opening and cranking the engine
slowly until an outward pressure is felt. Continue
cranking slowly undl the notch marked “DC” on
the front flange of the fan drive pulley is in line with
the timing pointer on the crankcase front cover.

(2) Assemble a new gasket to the pump mounting
flange. Lift the pump into place against the crank-
case front cover, inserting the pump gear hub into
the pump gear and lining up the notch in the gear
hub with the notch on the front face of the gea

(3) Secure the top of the pump mounting flange 1o
the crankcase front cover with two cap screws.

Must. 47
Removing the Injection Pump

(4) Asscmble the timing indicator © the gear hub,
setting the in sert and tighten
three cap screws which secure the fndicator and the
gear 1o the gear hub.

(5) Use hand crank to wrn the engine and align
three large holes in the pump gear with the cap
screw holes behind the gear. Insert and tighten
three cap screws which secure the pump to the
crankcase front plate (on THC injection pumps, it is
important to insert the short cap screw in the lower
hole).

(6) Assemble the gear cover with a new gasket and
secure it to the crankcase front cover with five cap
screws,

(7) Connect the engine speed control rod.

(8) Connect the fuel pipes. Be sure all connections
are clean and cight

(9) Add lubricant as specified on pages 40 and 41.

(10) Insert the “coil-to-distributor cable into the
terminal in the coil cover of the magnero. Set the
compression release lever in the gasoline starting
position.

(11) Start the e-\Finu on gasoline and vent the air
from the entire fuel system (refer to "VENTING
AIR FROM THE FUEL SYSTEM” on page 37).

(12) Convert to Diesel cycle and note engine opera-
tion. If engine operates rough, check and adjust
Giming (cefer o “TIMING THE FUEL INJECTION
PUMP" on page 37).
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TIMING THE FUEL INJECTION PUMP
Timing Injection  Gear
indicator pump gear  hub

Cap screw  Timing graduations
ansy

lllust. 48
Injection Pump Timing Adjustment

The timing of the fuel injection pump can be adjusted
by slots in the pump driving gear where it is bolted
ta the gear hub, the hub being keyed to the pump
shaf. [P
The adjustment is normally set with the timing
indicator on the center mark of the graduations on the
pump gear. To be sure of the best operating condi-
tions, the indicator can be tried on cither side of the
center mark and set at the best operating position.
To change the location of the indicator, loosen the
cap screws which hold the indicator and gear hub to
the gear. Turn the gear hub until the indicator is at
the desired position; then tighten the cap screws.
To advance the time of fuel injection, trn the gear
hub clockwise. To retard the injection, turn the
hub counterclockwise.

The correct adjustment is obtained when the engine
speed is maximum for a fixed load, and engine
operation is smooth, with & clean exhaust

VENTING AIR FROM THE FUEL SYSTEM
If the fuel filters have been drained, if the fuel pipes
B et dhscoRnecisd, o IF i bas cmbted the
system for any reason, it will be necessary to vent the
system before the engine will operate properly on
the Diesel cycle. To remove the air it is necessary
10 vent the system by successively opening the vent
cocks on the fuel filters and injection nozzles.

Engines With IHC Injection Pumps.
re the air and water trap and auxiliary

( e sur raf
fuel filter are full of fuel (refer to "BEFORE START-
ING YOUR NEW POWER UNIT" on page 10).

(2) Start the engine on gasoline. With the engine
operating on gasoline, open the auxiliary fuel filter

Illust. 49
Vents on Engines with IHC Injection Pumps

vent. When fuel starts 1o flow, close the vent. Then
open the final fuel filter vent. When fuel flows free
from air, close the vent.

(3) With the engine still operating on the gasoline
cycle, advance the engine speed control lever slightly
(do not move the compression release lever).
Open the nozzle vents individually; then close the
vents as the fuel flows from them free from air.

(4) Turn the engine speed control lever 1o the
shut-off position.

Engines With Bosch Injection Pumps
(1) Be sure the auxiliary fuel tank is filled with fuel
E

(refer 10 "BEFORE STARTING YOUR NEW
POWER UNIT" on page 10).

Illust, 50
Vents on Engines with Bosch Injection Pumps

(2) Start the engine on gasoline. With the engine
operating on gasoline, open the fuel filter vent.
When fuel flows free from air, close the vent.

(3) With the engine still operating on the gasoline
cycle, advance the engine speed control lever slightly
(do not move the compression release lever). Open
the nozzle vents individually; then close the vents as
fuel flows from them free from air.

(4) Turn the engine speed control lever to the shut-
off position...
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STARTING CARBURETOR
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Illust. 51
Starting Carburetor

The carburetor is used only in the gasoline suarting
cycle. The gasoline level is controlled by a float
valve mechanism, when swrting and operating on
gasoline. The float valve is locked into its seat,
shutting off the flow of gasoline to the fuel bowl,
when the engine is changed over 1o operate on
Diesel.

The float valve is protected against dirt and foreign
material by a strainer. The strainer screen should be
removed occasionally and cleaned.

(1) Close the gasoline shut-off valve at the gasoline
tank.

(2) Disconnect the gasoline supply pipe at the
carburetor.

(3) Unscrew the strainer firting from the carburetor
and wash it in kerosene.

The carburetor has only one external adjustment, the
choke control lever, which regulates the air and
gasoline mixwre when swrting. In case of possible
internal trouble, the carburetor should be cemoved
and taken 1o your International Power Unit dealer
for servicing.

(1) Close the gasoline shut-off valve at the gasoline
tank.

(2) Open the drain cock and drain all gasoline from
the carburetor. After draining, remove the drain
cock, which frees the rear end of the drain wough.
(3) Disconnect the gasoline supply pipe at the
carburetor.

(4) With the compression release lever in the
starting position, disconnect the carburetor control
link from the carburetor locking lever and shaft.

(5) Remove four stud nuts which secure the carbure-
tor to the intake manifold and remove the carburetor.

Periodically, check the screws which secure the fuel
bowl 0 the carburetor body and see that the screws
are kept tight 1o prevent leakage of air past the
gasket.

Present-day grades of gasoline have a tendency to
form gum. Therefore, it is necessary that the gaso-
line tank and fuel bowl be completely drained of
fuel when the engine is to be out of service for more
than two weeks. These gum deposits can be dis-
solved with a mixture of one part alcohol and one
part benzol, or with acetone.

GASOLINE STRAINER

Shutoff

—_Jam nut

e

anme

Mlust. 52
Gasoline Strainer Disassembled

The gasoline strainer under the gasoline tank acts as
a combination water trap and sediment bowl. It
should be cleaned after every 250 hours of opera-
tion. Close the shut-off valve. Loosen the jam nut
below the glass bowl and swing the bail aside. The
re screen should come away with the bowl, but if
ticks (0 the cork gasket it can be removed with the
fingers. Clean and wash the bowl and screen.
When reassembling the strainer be sure that the cork
gasket between the bowl and the main body is in
good condition and does not leak.
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LUBRICATION

The life of any engine depends on the care it is given.
Proper lubrication is an essential part of preventive
maintenance. It is important that lubricants, the
pressure-gun, and containers be kept clean and free
rom foreign matter; also that each lubrication point
be well cleaned before the pressure-gun is applied.
Use only high-quality lubricating oils and grease.
Engine lubricating oil should be of well-refined
petroleum oils, free from water and sediment, and
without admixtures of fauy oils, acids, soaps, resins,
or any other substance not derived from petroleum.
Oil should not corrode any metal used in engine
construction.  Also, engine lubricating oil contain-
ing additive products not necessarily derived from
petroleum, but being of non-corrosive type, is
satisfactory for use in engines.

This engine has a pressurc-feed lubrication system.
A gear-type il pump circulates the lubricating oil
under pressure to the crankshaft bearings, conne:
ing-rod bearings, camshaft bearings, valve mech-
anism and timing gears, thereby assuring positive
lubrication of all parts.

Do not operate the engine for any length of time with
the crankcase oil level below the low mark on the
bayonet gauge.

Change oil after every 100 hours of operation. Drain
the crankcase while the vil is warm so it will drain
freely and completely.

OIL FILTER

This engine is equipped with an oil filter which
continually cleans the oil while the engine is operat-
ing. To obrain the full benefit from the filter, the
element should be replaced with a new one every
time the oil is changed in the crankcase, after every
100 hours of operation. Cleaning the old clement is
mot satisfactory.

OIL PRESSURE INDICATOR

The oil pressure indicator shows whether the lubri-
aating oil is circulating through the engine. Under
all operating conditions, the oil pressure of the
engine should hold the indicator in the white section.
Should the indicator not register, stwop the engine
= once and inspect the oil system o find the cause
of failure. 1f unable to find the cause, consult your
Iatecnational Power Unit dealer before operating
she engine.

Mlways ook at the oil pressure indicator immediately

after starting the engine.

OIL PUMP

The gear-type oil pump in the crankcase has a screen
B o3 1o the oil intaks 10 stop large dirt particles
fom entering the oiling system. This screen should
= eancd whenever the ofl pan is removed.  The oil

foats on the top of the oil in the crankcase and

always draws the oil from the surface, thus preventing
water or scdiment from mixing with the oil.

LUBRICATION WHEN SHIPPED

Engines shipped to destinations in the United States
of America, Canada, anc exico are filled with
thinned SAE-10 oil in the lubricant compartment
before leaving the factory. However, all lubricant
compartments should be checked for proper level
before starting the engine. This oil, as shipped
from the factory, can be left in the cngine up 1o 100
hours of operation if the weather is 107 to 32° F. For
ight loads it can be used up to 100 hours of opera-
tion if the temperature is below 50° F. At other
temperatures lubricants should be as specified in the
“LUBRICATION GUIDE" on the following pages.
When engines are packed for exportall oil is drained
from the lubricant compartments. Before starting,
ive complete lubrication service. Refer to “LU-
RICATION GUIDE" on the following pages.

SELECTING THE PROPER OIL

During cold_weather the selection of crankcase
lubricating oils should be based on the lowest antic-
ipated temperature for the day, to make starting
casier. For hot-weather operation the selection
should be based on the highest anticipated tempera-
wre. Refer to "LUBRICATION GUIDE" on the
following pages.

After changing 1o a lighter grade of oil, the engine
should be operated at least 5 to 10 minutes, so that
the lighter oil is worked into the bearings and onto
the cylinder walls.

THINNING THE CRANKCASE OIL
When using the lighter grades of lubricating oils
there may be a tendency for the oil in the crankcase
to gradually become thicker; in this case it is de-
sirable in cold weather to add one quart of kerosene
or Diesel fuel o the crankcase, between the specified
oil changes, (o maintain ¢asy cranking. Kerosene is
referable for thinning the engine oil because some
iesel fuels do not have a low pour point.

CHANGES IN TEMPERATURE

It is not necessary to change crankcase oil during
operation when the atmospheric temperature rises

of falls into another temperature range (1 specificd
in the “LUBRICATION GUIDE" on the following
ages). For example: SAE-30 can be usgd instead of

AE-20, except for starting conditions in the lower
temperature ranges where SAE-20 is specified; or the
thinned SAE-10 oil that is specified for use in tem-
peratures 32° to 10° F. can be used in temperatures
as high as 40° or 45° F.; or, the thinned 10-W oil
that is recommended for use in temperatures below
10° . can be used in temperatures as high as 32° F.

except when operating on continuously heavy loads.
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42 EQUIPMENT COMBINATIONS

The basic parts of the UD-6 Power Unit can be attached or derached wuhnu( mlerfenng wn.h lh:
other parts. This makes possible a wide variety of o meet
requirements.

lllust. 54—Lek Side View of Closed Type Power Unit
Equipped with IHC Fuel Injection Pump

Hllust. 55—Right Side View of Open Type Power Unit
Equipped with Basic Attachments
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Illustrations show location of basic awachments.

B e Gl e M R
Punel, which includes Oil Pressure Indicator and Heat = iz Powec: T OF ot e
Indicator. Ammeter and Starter Button, for electric

R e e

Illust. 59 — Engine Hood and Rear Hoed Sheet Are &
Center of Gravity Separate Unit

58 — Base Provides Firm Foundation and Low
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SPECIAL ATTACHMENTS

INDEX

ATTACHMENT
INUMBER PAGE
Automatic Qil Pressure and Water Temperature Safety Cut-Out

For use with IHC injection pump...............coevien. 48

For use with Bosch injection pump... 48

Belt Tightener. 46
Electric Starting Attachment

For use with IHC injection pump—less batteries. .. . 49

For use with IHC injection pump—with batteries 65229 D 49

For use with Bosch injection pump—Iess batteries. 60867 D 49

For use with Bosch injection pump—with batteries. 60868 D 49

Exhaust Muffler ..45804 DA 41

Extended Shaft and Outboard Bearing ..60612 D 46

Fan (Reverse Flow)..................... 66927 D 47

Five-Speed Transmission (with Spring- Lnadzd Clulcll) ..59222 D 45

Hood Side Door. .. ..57903 D 47

Hourmeter. . 51740 D 46

Low-Boiling- Pumt Thcrmm\al and Heat Indicator. . ..64073 D 47

Radiator Shutter.... ..60827 D 41

Slide Rail 46

Spring-Loaded Clutch 45

Stub Shakt (direct to Aywheel) .. 46

Sub-Base i ieviuaviavaiien 46

Twin-Disk Power Take.OF.... 45
Twin-Disk Gear Reduction

3 to 1 engine rotation.... 45

4 to 1 engine rotation. 45

1.9 to 1 anti-engine rotation 63168 D 45

3 to 1 anti-engine rotation.. ..63169 D 45

4 to 1 anti-engine rotation..........oouvviiuerneiiiins 63170 D 45
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SPRING-LOADED CLUTCH (11 Inch)
ATTACHMENT (60623 D)

Operation
Pull the clutch lever backward to engage the spring-
loaded clutch.

Adjustment

It is very necessary that a clearance of 3 inch be
maintined berween the cluich release bearing and
the clutch release levers when the clurch is engaged.
In order to maintain this clearance the shifter hand
lever should have a free movement of 114 to 2 inches
measured at the top of the lever.  As the cluch wears,
this free movement decreases. When free movement
becomes less than 114 inches, remove the lever from
the shaft and replace on the shaft in a position that
will give the required free movement.

Lubrication
Lubrication is the same as for the over-center clutch,
outlined under "MAINTENAN| on page 18.
Also refer ©o "LUBRICATION GUIDE" on pages
40 and 41.

FIVE-SPEED TRANSMISSION (WITH
SPRING-LOADED CLUTCH) ATTACH-
MENT (59292 D)

FIRST SECOND FOURTH
SPEED SPEED SPEED
NEUTRAL
THIRD FIFTH
REVERSE SPEED SPEEn
A3183
lust. 60

Shifter Diagram for Five-Speed Transmission

Speeds Gear Ratios
1st...
2nd

100w 1

Reverse. . 7371

TWIN-DISK POWER TAKE-OFF AND
GEAR-REDUCTION ATTACHMENTS
63165 D—Twin-Disk Power Take-Of.
63166 D-«(! to 1) Twin-Disk Engine Rotation
Gear Reduction.
63167 D—(4 to 1) Twin-Disk Engine Rotation
Gear Reduction.
63168 D—(1.9 to 1) Twin-Disk Anti-Engine
Rotation Gear-Reduction.
63169 D—(! to 1) Twin-Disk Anti-Engine Rota-
tion Gear-Reduction.
63170 D—(4 to 1) Tm..;DuL Anti-Engine Rota-

tion Gear-Re:

As a power unit engine will develop maximum power
most efficiently at the rated full-load speed. it is
desirable on certain applications to gear down the
engine for lower speed at the power take-off, while
mainining the rated engine full-load speed.

LUBRICATION FOR TRANSMISSION AND
GEAR-REDUCTION ATTACHMENTS
Keep the lubricant up o the level ul .J..- level plug.
Capacity of the transmission case is 6 U. S. quarts,

For all temperatures above 0° F., use SAE-90 trans-
mission lubricant

For temperatures below 0° F., use SAE-90 trans-
mission lubricant but also pour one part of kerosene
10 seven parts of oil into the lubricant compartment.
After the kerosene is added, operate the power unit
until the mixwre is thoroughly warm; then drai
the lubricant compartment to the level of the level
plug.
The oil should be changed ar least once a year.
owever, never operate the power unit more than
1,000 hours without changing the oil. If the oil has
been thinned with kerosene for operation in tem-
peratures below 0° F., the oil should be changed
before the weather becomes hot

Lubrication When Shipped

Power units shipped to destinations in the United
States of America, Canada, and Mexico are filled with
oil'in the lubricant compartments before leaving the
factory. However, the lubricant comparement should
be checked for the proper level before surting the
engine.

When power units are packed for export all oil is
drained from the lubricant compartments.
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HOURMETER ATTACHMENT (51740 D)
For Engines Operating at 1,500 r.p.m.

With an hourmeter, an accurate check can be kept on
the hours the power unit has been operating. It
indicates each time the power unit has been in
operation. It makes possible an accurate computa-
tion of the fuel consumption or other operating cost
per hour, or per jol is especially useful in
recording the hours of service performed by each
power unit where several are used.

BELT TIGHTENER ATTACHMENT
(65200 D)

For Power Units Equipped with Slide Rail Attachment
Belt slippage berween the power unit and the driven
wching Sue %o imptoper beh tension: s
ewisting duc to pulleys being out of parallel or out of
line, cause a waste of power and excessive belt wear.
These conditions can be guarded against through the
use of slide rails and belt tighteners, keeping the
proper tension on the belt and the pulleys parallel
with cach other. NOTE: When using a belt tightener
it is necessary that connections to indepeadent fuel
tanks and 1 exhaust piping be of flexible whing.

SLIDE RAIL ATTACHMENT
(61554 D)

This attachment consists of two cast rails haviny
“T" slots upon which the power unit is bolted.
Loosening the bolts will permit the power unit o be
moved 1o adjust the belt.

STUB SHAFT (DIRECT TO FLYWHEEL)
ATTACHMENT (57919 D)

This aachment is used to drive equipment direct
from the flywh eliminating the clutch. It is
suitable for generators and other cquipment used
with this power unit

SUB-BASE ATTACHMENT
(60636 D)

This is an awachment developed for use with the
extended shaft and outboard bearing awachment,
and consists of a recangular structure welded
together ino one unit.

EXTENDED SHAFT AND OUTBOARD BEARING ATTACHMENT (60612 D)
For Power Units Equipped With Sub-base Attachment

-4

SECTION XX
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Illust. 61

Dimensional Drawing for Extended Shaft and Outboard Bearing Attachment with Sub-base Attachment

This atachment is used extensively where a small drive pulley is used with high belt tension to

drive such equipment as compressors, sawmills, etc

Lubricate the outboard bearings wit

pressure-gun grease after every 10 hours of operation.
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RADIATOR SHUTTER ATTACHMENT
(60827 D)

Hlust. 62
Radiator Shutter Attachment

The radiator shutter is of value particularly to assist
in warming up a cold engine quickly and to main-
tain the engine at the most cfficient operating tem-
perature.

Before starting the engine, close the radiator shutter
completely by wrning the radiator shuter control
crank all the way 10 the left (counterclockwise).
When the engine becomes warm the adjustment of
the shutter will vary, depending on the load the unit
is handling, length of idling periods, and air tem-
peratures.

LOW-BOILING-POINT THERMOSTAT AND
HEAT INDICATOR ATTACHMENT
(64073 D)

This atachment consists of a thermostat with an
opening range of 135° w 155° F. and a properly
calibrated heat indicator (w0 replace original heat
fadicator) for use with  low-boiling.peint snd:

freeze solutions.

FAN (REVERSE FLOW) ATTACHMENT
(66927 D)

To prevent chaff or foreign particles from clogging
the radiator and grille it is often advantageous to
reverse the air flow through the radiator. When the
power unit is installed inside of a building the heat
of the engine and radiator can be blown out of the
g by the use of a duct. Refer to page 17 for
denails on ventilation for power units installed inside
of buildings.

HOOD SIDE DOOR ATTACHMENT
(57903 D)

Must. 63
Showing Right Side Door

This anachment will help protect the engine parts.
When operating outdoors in cold or stormy weather
it is desirable protection to keep your engine warm
and dry. Can be padlocked to prevent ampering.

EXHAUST MUFFLER ATTACHMENT
(45804 DA)

S Muffler

Slotced end

i)
Clamp

3 igd=s

lust. 64
Exhaust Muffler Attachment

Often a mufller is required where the roar of an open
exhaust would be objectionable.
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AUTOMATIC OIL PRESSURE AND WATER TEMPERATURE
SAFETY CUT-OUT ATTACHMENT

67810 DA — For Power Units with IHC Fuel Injection Pumps
60834 DA — For Power Units with Bosch Fuel Injection Pumps

Mlust. 65 — Safety Cut-Out on Power Unit with IHC Pump

es are operated for long periods un-
s desitable to have protection against
excessive water temperature and failure of the
lubrication system. This automaric safety shut-off
attachment provides for shutting down the engine
when there is either too low oil pressure or too high
water (emperature.

When starting the engine, lower the reset lever on
attachment 67810 DA, or raise the reset lever on
attachment 60834 DA, which opens the fuel valve,
and hold this lever until the lubricating oil reaches
normal pressure.

If it is desired to operate the reset lever from a
remote location, install a suitable pull-wire in the
hole provided in the lever.

When the oil pressure builds up to normal after the
engine has sarted, the lever will remain in raised
position until tripped by the control.

NOTE: If the engine has been automatirally shut
off because of low oil pressure or hig? ater tem-
perature, the air must be vented from the uel system lllust. 66 — Safety Cut'out on Power Unit
before starting the engine, as described on page 37. with Bosch Pump
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ELECTRIC STARTING ATTACHMENTS

For Pawer Units with IHC Fuel Injection Pumps
65228 D (Less Batteries)
65229 D (With Batteries)

For Power Units with Bosch Fuel Injection Pumps
60867 D (Less Batteries)
60868 D (With Batteries)

INSTALLATION

We recommend hat you have

DANGER! The ginrmior wil burn, aut i operated
with batiery cables, or battery charging circuit

you
Power Unit dealer install this muchmem

PRECAUTIONS

Before working on any part of the clectrical system,
first disconnect the batiery ground cable. Do not
reconnect the cable until all other equipment has
been connected; this will avoid shorting and causing
damage to any of the electrical units.

Be sure all terminals are clean and securely fastened,
and that there are no broken wires anywhere in the
electrical system.

FUEL ALTER  STARFING MOTOR
BASE SHE

STARTING MOTOR  BATTERY GROUND CABLE
ey

lllust. 67
Starting Motor

MMust.
Starting Motor, with Shield Removed

cable: or broken. To operate the
generator without the battery, remove the gencrator
ficld cable from the “F" terminal on the generator
rame

CLEANING COMMUTATORS

If the commutator of the starting motor or of the
generator is greasy, dirty or slightly burred it can be
polished qu No. 00 sandpaper.  Never use emery
clath.  After the polishing operation all dust must be
blown from the commutator. 1fa commutator is very
rough or out of round refer to your International
Power Unit dealer.

When polishing the starting motor commutator, first
pull the “coil-to-distributor” cable from the  coil
cover end. Then remove the spark plugs and the
commutator cover band. the strting switch
depressed and the strting motor operating, place
the piece of sandpaper over the commutator.

When polishin mg generstor commutor, cemore
the cover band and place the picce of sindpsper
between a brush and the commutator while d
armature is revolving

GENERATOR BELT

CUT-OUT RELAY AND
VOLTAGE REGULATOR

st
Generator and Voltage Control
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ELECTRIC STARTING ATTACHMENTS — Continued

LUBRICATION

After every 60 hours of operation put 8 to 10 drops
of SAE-20 oil in each of the two cups on the genera-
tor. Do not lubricate excessively since exce
lubrication may cause oil and grease 1 gum on the
commutator .md cause a reduction of the generator
output.  NEVER OIL THE COMMU ,
Occasionally put a few drops of SAE-20 oil in the
oil cup on the starting motor.

VOLTAGE REGULATOR
A two-step automatic volage regulator is located
the gencrator relay unit.

ADJUSTING THE GENERATOR
(1) The generator output (charging rate) may have
to be adjusted to meet various conditions, in order to
d battery. To obtain the best
performance and life of the battery, do not under-
charge or overcharge. Unless you are familiar with
this equipment and know how to adjust generators,
it is advisable to have the charging rate adjuste
when necessary by your International Power Unit
ealer.
(2) The maximum output should be 6 to 8 amperes
with the generator hot, and 8 0 10 amperes when
cold. DO NOT SET T
BEYOND THESE LIM m,
actual maximum charging rste of the oy
any time, check at the o thi
charged battery should be used. With the engine
operating, and with no electrical load, remove the
voltage regulator cover and slip a matc
armacure and the core of the regulator in order to
hold the contact pvmn closed, thus grounding the
generator fie maintaining the  maximum
charging rate. |h(. ammeter needle should show
6 to 8 amperes with the generator hot or 8 10 10
amperes with the generator cold

COMMUTATOR  THIRD BRUSH  COMMUTATOR COVER  aners
lllust. 70
Generator Cover Band Removed Showing Brushes

(3) To adjust the charging rate by the third brush

(a) Remove the cover band.

(b) Loosen the round head screw on the commu-
i the lock wash

er
TRY TO REMOVE

(c) The margmg rate is changed by moving the
third brush. This brush is the one mounted on
the movable carrier.

(d) The charging rate is increased by moving the
third brush in the direction of rotation of the
armaare. To decrease the rate of charge, move the
third brush in the direction apposite to the arma-
tre rotation

(e) mpt)x'mvr' The third brush should
never be set closer than three commutator bars
from the main brush.

) Whu\ the above adjustment is completed be
sure to tighten the round head serew which locks
the third brush cacrier In place.

(g) Reassemble the cover band int on
the bottom of the generator so that the joint is not
over any opening,

STORAGE BATTERY

(1) REGISTRATION CARD. (Not for export.)
A regisiration card is furnished with the bateery.
This card should be filled in and given to your
International Power Unit dealer for registration.
(2) BATTERY FOR EXPORT. Complete instruc-
tions are included with battery.

(3) CLEAN TERMINALS. Battery cable terminals
must be clean and tight. Use hot water for removing
terminal corrosion and for cleaning top of batery.
Brighten terminal contact surface with wire wool,
apply a light coat of vascline, and reasscmble. Be
lamped tightly and that battery
is fastened securely in the battery bos

HOLES. Keep vent holes in batery
fller caps open.

(5) ELECTROLYTE LEVEL. The electrolyte in
THIRD BRUSH 1S SHOWN SET 3 CDMMLWAIDR
BARS FROM MAIN BRUSH — NEVER S|
e mmo biUSH

MAIN BRUSH
GROUNDED

b’
MAIN BRUSH Ty
COMMUTATOR BAR
aners
lllust. 71
Generator Third Brush Setting
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ELECTRIC STARTING ATTACHMENTS— Continued

each cell should be 3§ inch above the separators. OF ELECTROLYTE SPECIFIC GRAVITY WITH
Keep the electrolyte up to this level ac all times to THE TEMPERATUR!
revent battery failure. When the electrolyte falls (c) If the specifi  eh

pecific gravity of the electrolyte is less
Bllon" i feve, pure distilled water should be than the required figure in the chart, the generator

added. Never use hydrant water or any water which charging rate should be increased (see “ADJUST-
has been in a metal receptable. Keep pure distilled NG THE GENERATOR™ on page $0) or the
water in a glass jar on hand for battery use only. battery should be recharged with standard auxiliary
To put water in a cell, use a clean syringe. When battery recharger.

adding water to the battery in temperature near the

freezing point (32° F.), always operate the engine .

long enough to mix the water and the electrolyte, battery hydrometer and o emove

amage to the battery from the water freezing will the filler caps. With the “"""“"“: vest che

e B ATION: Acid ot slecitolyte  thould temperature of the electrolyte. Then insert the

nevr e added except by u skiled baseey man. hydrometer in each cell and determine the specific
gravity reading.

(d) When testing for s ge(lﬁ( gu-uy, use both a
er.

Under no circumstances add any special battery
“dopes sodisioe OF powliss) () Specific gravity readings should not be made
immediately after water has been put into the
(6) SPECIFIC GRAVELY, OF ELEGTROLYTE bamery—take readings either hefam the water is
(2) The battery must be maintained at full charge added or after the battery has been on charge for
for satisfactory performance, and for safety of the dome tie,

battery. The specific gravity of the electrolyte
indicates the relative condition of the battery
charge and warns when it may be necessary
increase the generator charging rate, or to recharge

) Al cells should show approzimarely the same
specific gravity reading. Wide variation indicates
Toraethiog winog, Seb your Tnteraational Pawer

the battery. Unit dealer.

(b) lnspen the battery once a week or more often (7) BATTERY VOLTAGE. With the batery fully

to maintain the correct specific gravity. Specific charged and on charge at the normal rate
ravity reading of at least 1.250 corrected to 80° average cell voltage at 80° F. ranges between 2.5

F hould be maincained (see chart "VARIATION and 2.7 volis; at 100° F., between 2.4 and 2.6 volts.

VARIATION OF ELECTROLYTE SPECIFIC GRAVITY WITH THE TEMPERATURE
CONSULT THIS CHART

Read the thermometer in the elecurolye, Read the hydrometer. Then at the top of the table find the column headed by the rem,
perature which is nearest to the clectrolyte temperawre; find, in that column, the figure nearest the observed specific gr
geading, and wace horizonially across 1o the 80° F. cotum. "The BO® E. pures are the true electralyte $pecific Kravny and thould
rm the basis for any a
The specific gy of he =|mm\m in 8 fuly charied bauery should noc exceed the value specificd by the munufaciucer (base
semperacure 80° F.). 1f hydrometer s are taken at electrolye temperatures other than 80° F., allowance must be made for

lines represen the same wate of charge but a1 the aarious temperaures shown in the ¢ n hea
e semmparatrs) Bacomes 1-265 when cleairolyte tmpériture 18 110° F and 1312

c gra
busbl gl ol o S

10°F. | 20°F. | 30°F. 40°E. 50" F. 60°E. 70°F, - |110° F. lzg“ R
L163 | L160  L157 L1354 1150 1147 131 127
L174 L1170 L167 L164 1160 1157 1140 | 1137
L184 1181 1177 L174 1170 1167 1150 | 1.146
1.195 1. 1 1.177 1159 | 1156
1.205 1 L 1187 1.169 | 1.165
1215 1. 1. 1.197 L179 | 1175
1. 1. 1 1.207 1189 1185
1 1. 13 1217 1198 | 1.195
1 1. 1 1228 1.209 | 1.205
: 1. 1 1.238 | 1219 | 1215
1.267 1. 1. 1.248 1229 | 1.225
1.277 1. 1. 1.258 1.239 | 1.235
1.287 1. 1.268 1248 | 1.245
| 1208 | | 1. 1.278 1.258 | 1.255
1.308 1 1.288 1.268 ‘ 1.265
1318 1.298 | 1278 | 1.274
l 328 1.308 1300 | 1.296 | 1.292 | 1.288 | 1.284
338" | 3, ‘ . 1.318 b 314 | 1310 | 1306 | 1.302 | 1.298 ‘ 1.294
135 | b 346 1342 | 1337 | 1333 1,320 | 1.325 | 1320 | 1.316 | 1.312 | 1.308 | 1.303
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INDEX

Adjustment
Carburetor. .........
Clutch, over-center type
Clurch, spring-loaded .
Fan belt tension. .
Fuel injection pump (do not attempt

adjustment—see page 35)

Generator (starting attachment). ............. 50

Air and water trap
Air cleaner
Ammeter
Anti-freeze solutions.
Auachments, special
Automatic safery cut-out atachment
Auxiliary and final fuel filter
Auxiliary fuel aok.......

Backfiring.

Battery (starting attachment)
“Before-sta inspection.

Belt tightener attachment .

Bleeding air from fuel system .

Breaker poins, etc..

Breather cap (Bosch fuel

Carburetor, strting. .. S—"
Charging storage battery (starting attachment) $0-51
Checking battery (starting attachment)
Checking breaker points

Checking fan belt tension. .. ..
Checking mechanical problems
Checking spark plug gap.
Choke lever. ...

Choke lever, setsing the. .
Clutch lever......
Clutch, over-center type. .
Clurch, spring-loaded
Cold weather operation. .
Commutator brushes (starting attachment)
Compression release lever
Controls and instruments.
Cooling system.
Cranking the engine...
Cut-our, safety, attachment. ........v...e

D

Diesel fuel specifications
Diesel fuel system.

Distributor.
Door, hood side, attachment. .
Draining the cooling system

E

Electric starting attachment. . . 4951
Engine noises. ........
Engine speed control lever. i
Equipment combinations. ... ....... 42043
Exhaust muffler attachment.
Extended shafc and outboard bearing arachment. 46

F

Fan and belt
Fan, reverse flow, attachment.
Filters

Fuel (Bosch).

Fuel (IHC).

Lubricating oil
Filter screen, pri
Five-speed transmission attachment
Fuel filter (Bosch). ... ..
Fuel filters (IHC
Fuel injection pump.
Fuel storage and carc
Fuel strainer (gasolinc)
Fuel supply pump and strainer.
Fuel supply tank installation .
Fuel system, Diesel.
Fuel tank, auxiliary.

G

Gasoline SUAINEr. . ... o.ovviiiiiiniiiinisess 38
Gauges (indicators). ........ooiviiiiiinianiiien 8

Gear-reduction attachments.. . .
Generator (starting attachment). ..

H
Heat indicator, and low-boiling-point thermostat
attachment. crerend?
Heat indicator, regular equipment.
Hood side door attachment
Hourmeter atachment. . .

e 21
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Injection pump, fuel.
Inspection before starting
Inspections, periodic.
Instrument panel.
Instruments and controls.

L

Low-boiling-point thermostat and heat indicator
attachment. . R ¢}




Power wake-off arrachment. ...
Precautions, operating. .
Precautions, when replacing fuel filter elements.

Stopping the cagine
Storage batcery (starting .mhmm), i
Storiag and housiag the power ual

Water pump. -

‘Water tempers:
cut-out awchment
Witer trap (air and water trap).







