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Foreword

Caterpillar products are a result of advanced
engineering, skilled manufacturing, and the finest
materials metallurgical science can select. Thou-
sands of satistying, economical working hours are
built into each machine.

Whether or not the owner derives the maximum
service from his machine depends largely on the
care exercised in its operation and maintenance.
This book is written to give the operator essential
information regarding the day-to-day operation,
lubrication and adjustment of the machine. Care-
ful adherence to these instructions will result in
assured economy.

More and more Caterpillar owners are depend-
ing upon their dealer for service other than the
care and adjusiments described in this book.
This practice is recommended because Caterpillar
dealers have stocks of genuine Caterpillar parts
and are equipped with tools designed and built
by Caterpillar. Their servicemen are factory-
trained and are kept closely informed by the fac-
tory regarding advanced methods of servicing
Caterpillar products — thus, in all ways they are
equipped to render the best of service.

T20841




Avoid Accidents

Most accidents, whether they occur in the air, in
industry, on the farm, at home, on the highways, or
at seq, are caused by someone's failure 1o follow
simple and fundamental safety rules or precau-
tions. For this reason most accidents can be pre-
vented by recognizing the real cause and doing
something about it before the accident occurs.

Regardless of the care used in the design and
construction of any type of equipment, there are
many conditions that cannot be completely safe-
guarded against without interfering with reason-
able accessibility and efficient operation.

A careful operator is the best insurance against
an accident.

The complete observance of one simple rule
would prevent many thousands of serious injuries

each year. That rule is: “Never attempt to clean,
oil or ad'ust a machine while it is in motion.”
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D342 ENGINE — WITH GASOLINE START — LEFT FRONT VIEW
1-Radiater. 2-Starting engine exhaust pipe. 3-Diesel engine air inlet manifold.
4-Starting engine fuel tank. 5-Diesel engine exhaust manifold. 6-Gauge panel.
7-Starting engine dir cleaner. B-Water pump, 9-5tarting engine fuel tank shut-off
valve. 10-5tarting engine crankcase drain plug. 11-Diesel engine crankecase

drain plug. 12-Starting engine transmission drain valve.




D342 ENGINE — WITH GASOLINE START — RIGHT REAR VIEW
1-Diesel engine dry type air cledaner. 2-Crankcase lubricating oil filter housings.
3-Crankcase breather. 4-Crankcase cil filler cover. 5-Fuel filter housing. 6-En-
closed flywheel clutch. 7-Diesel engine erankcase drain plug. 8-Crankcase oil

level gauge. 9-Fuel trunsler pump. 10-Service meter.




Installation Instructions

There are a number of factors that warrant careful consideration when
installing an engine. Careful thought and planning on installation details
can pay dividends in increased engine life and successful operation.
Attention should be given to installation details that will make operation
and maintenance easy, such as ample clearcnce around walls and sur-
rounding machinery, accessibility for adjustment and maintenance, and
proper provigsion for draining crankcase oil, The following comments
will touch briefly on some of the more important facters, but for more
specific recommendations, it is suggested that your Caterpillar dealer
be consulted.

COOLING

Probably the most important consideration is that of making sure the
engine will cool properly. Various types of cooling may be used success-
fully, the choice being governed by the type of engine application and
local conditions. Cooling, however, is a complete subject within itself
and is not covered in this book. Contact your Caterpillar dealer to
obtain complete installation details. Foliowing are certain fundamentals
which can be menticned.

In the initial planning of the installation, it is assumed that the most
satisfactory cooling system was selected. If it is to be a permanent in-
stallation, a heat exchanger or cocling tower was probably chosen. With
any type of installation o water cooled il cocler is recommended.
Normally, a permanent installation in o building would be cooled by
means other than a radiator. If it is a portable unit, o radiator system may
be used.

On heat exchanger and coocling tower installations, it is impoertant to be
sure that there is « sufficient How of raw water at low enough tempera-
tures to properly cool the engine. The piping should be carefully checked
to be sure there are no air pockets that will restrict the flow of water emd,
if necessary, vents should be installed. It should be kept in mind, however,
that very few vents will be needed if the piping is properly installed.
Whore necessary, flexible connections should be used to keep engine
vibrations from being transmitted to the cooling water piping.

Cn radiater-cocled installations, the engine should always be placed
so that the flow of air through the radiator is in the same direction as
the prevailing wind. Strong cross winds materially reduce the coocling
capacity by cutting down the amount of air the fan can force through
the radiator. On installations where the engine powers a machine that
stirs up quomntities of dust, such as rock crushers, it is advisable to iocate
the engine so that air passing through the radiator will be as free of dust
as possible. Any accumulation of dust, dirt or line on the radiator reduces
cooling capacity.




INSTALLATION INSTRUCTIONS 7

Two or more radiator-cocled engines operated together should be so

arranged that the discharged hot air from one engine does not pass

3 through the radictor of the other. Each engine should be able to pass
unheated air through its radiator.

CAUTION

Various pockaging materials must be removed belore
operating the engine. Inspect the engine for shipping straps,
brackels, bolts, skids and coverings to be sure they have all
been removed before operation of the engine.

CRANEKCASE BREATHER FUMES DISPOSAL

The crankcase breather fumes disposal tube should be directed or ex-
tended to a location that will prevent an oily film from being deposited
in the engine room. If oily fumes were cllowed to be drawn into the en-
gine dry type air cleaner, frequent dir cleaner filter element servicing
will rtesult. A | inch (2.54 cm.) tube not to exceed 25 feet (7.6 meters} in
length connected to the crankcase breather fumes disposal tube and
piped to the atmosphere is recommended. Greater lengths will cause
excessive crankcase back pressure. Also in order to keep crankcase pres-
sure low, the number of bends should be kept to @ minimum. Loops and
low spots in the tube should be aveided or improper crankcase breathing
will result from trapped condensate in-the loops ond low spots.

AIR SUPPLY

It is advisable to use o special precleaner or air inlet pipe extension on
engines operating in extremely dusty conditions to keep the air pre-
cleaner up out of the dust and to prevent dust and lint entering the ir
cleaner.

EXHAUST LINES

Flexible connections should be used to prevent transmission of engine
vibrations to exhaust piping. Flexible metal tubing is generally recom-
mended for the exhaust connections at the engine. The exhaust outlet
should be protected from the weather so that rain ond snow cannot enter
the line ond get into the engine. The exhaust lines should be as short as
possible. Long exhoust lines or lines with several bends should be of
increased diameter so as not to crecle excessive back pressure. The hack
pressure should never exceed 15 inches (38.1 cm.) of water on a new in-
stallation when measured with @ manometer at the exhaust connection of
the engine. Exhaust from the starting engine should be carried in «
separate line and not connected into the diesel exhaust line.




INSTALLATION INSTRUCTIONS

FUEL LINES

On power units, where the fuel tank is not installed at the factory,
remove the corks from the fuel transter pump and the fuel filter housing.
Connect a fuel supply line from the fuel transfer pump to the fuel tomk,
and a fuel return line from the fuel filter housing to the fuel tank. The
fuel transfer pump will lift fuel the height of 12 feet (3.7 meters) through

FLEXIBLE FUEL LINES

1-Flexible fuel supply line. 2-Flexible
fuel return line.

*

L :

Eq 2812
no more than 50 feet (15.24 meters) of pipe. It is essential that there be
no air leaks in the suction system. Even o small leak will destroy the
suction lift of the transfer pump. To prevent leaks caused by engine
vibrations, ilexible fuel lines (1) and (2) are recommended for use be-
tween the engine and the diesel fuel tank lines. The flexible lines are
available from your Caterpillar Dealer.

CAUTION

Do not connect line (2) to the fuel inlet line (1) as this
may cause the system to become air bound. If a pipe plug
is installed in place of the return line or if the return tube is
too small, fuel pressure can burst the filter housing.

BASE

A chart is available that gives the necessary dimensions for making an
engine installation. A concrete base may be constructed which will be
satisfactory for all average conditions. Where the scil is sandy or ex-
tremely wet, the concrete bose should be proportionately increased in
size both in length and width, to secure a firm and solid foundation.
Reinforcing bars should be used to strengthen the walls especially at
the corners.

Provisions should be made for draining the crankcase, either by pro-
viding a small pit fer a container near the drain plug, or by extending
the pipe and installing a shut-off valve close to the engine.




INSTALLATION INSTRUCTIONS

ENGINE AND CLUTCH ALIGNMENT

_ After an engine equipped with an open type clutch has been secured

“ to the foundation, the engine should be aligned with the clutch and
clutch shatt by removing or adding shims under the engine rear support
brackets and clutch shatft front bearing pillow block. Additional shims for
this purpcse are furnished with the open type clutch.

T R

SHIMS FOR ALIGNING OPEN TYPE CLUTCH

The standard engine, with a flywheel cluich, has the flywheel clutch
contral lever located on the left side of the unit. II the installation of the
unit makes it desirable, this control may be shifted to the right side.

GENERATOR REGULATCR INSTALLATION

When the unit is equipped with a charging generator it is advisable
to mount the generator regulater ai some other location than on the en-
gine. This will reduce to a minimum, damage or irregular operation of
the generator requlater which might be coused by vibration or oil and
water from the engine.

CORRECT AIR CLEANING IS NECESSARY

Caterpiilar cir cleaners are designed to remove all harmiul elements
from the air entering the engine. Dusty atmespheric conditions will cause
frequent servicing and short element life. Precelaners are available ta
provide reascnable service periods and element life. Air inlet extension
can be utilized to provide cleaner and cooler «ir to the qir cleaner. Your
Caterpillar dealer has additional information. '




Lubrication Instructions

Electric set generator information is covered in the Operation
and Maintenance Instruction Book for the generator,

SERVICE METER

The Service Meter is located on the right side of the engine near the
bottom of the governor housing. It is geared to the engine, and when the
crankshalt turns as many revolutions as are made in an hour at average
speed, or an average job application the dicl advances one number.
There are some applications that will result in either a lower or higher
then normal average engine speed. Under this condition, the advence in
the Service Meter recding will differ from the number of clock hours of
opercation.

COVER ON SERVICE METER RAISED
TO OBSERVE DIAL READING

*

The purpose of the Service Meter is to indicate when to perform the
recommended maintenance and lubrication operations. The established
intervalg in the lubrication chart and maintencnce instructions are given
in service hours, so daily readings will tell when to service the engine.
Rely on the Service Meter and not on the clock to measure service inter-
vals,

GENERAL LUBRICATION INFORMATION

Careful attention to the following information on lubricants and their
proper selection will add much to performance, economy and leng life
of your engine. The lubrication chart specifies the lubricants to be used,
the points to be serviced and the hourly intervals of servicing according
to service hours.
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Drain ¢il, check oil levels and refill compartments with the engine level.
N is best 10 drain cil when it is warm, after the engine has run for some

' time. Then, most of the sediment will be in suspension, and therefore will

readily drain.

Lubricete all miscelleneous peints, not equipped with fittings, with
crankcase lubricating oil every 50 service hours.

Naturally, any precautions taken during cold weather to house the
engine, cover it with a tarpaulin, or warm it before starting, will cause
more rapid il distribution and contribute to quicker starting.

It is extremely important in handling the cil to keep it clean. Every
precaution should be taken to use only clean filler cans and to be sure
that all dirt is remoeved from the filler cap before it is taken off for filling.
The eperator should take every precaution to prevent dirt from getting
into any system to extend the life of the engine.

DESCRIPTION OF LUBRICANTS

The lubricants recommended for use in this engine can be identified
by the sub-headings preceding their descriptions that {follow. The proper
selection of one of these types of crankcase lubricating oils, cnd SAE
grade of oils can be made from the information in the topic, TYPE OF
LUBRICANTS AND SAE GRADES TO USE.

Crankcase Lubricating Oils

Superior Lubricants (Series 3): These are additive-type oils that have
been identified as meeting a rigid, high qudlity stomdard and certified
for use in all Caterpillar Diesel Engines. See your Caterpillar dealer for
brand ncames of products conforming to this specification.

MIL-L-2104A Specification Oils: These oils are additive-type but are
milder than Superior Lubricants (Series 3) Qils. They can be used as
specified for various compartments satisfactorily. Your oil supplier is
familiar with those ocils meeting the MIL-L-2104A Specification,

Lubricating Grease

Ball and Roller Bearing Lubricent: This lubricant is a mixture of miner-
al oil and metallic soaps. Use No. 2 grade for most tempercatures. For ex-
tremely low temperatures use No. 0 or No. 1 grade.

This grease can be applied to all bearing points — plain bushings,
ball bearings and roller bearings — where equipped with hydraulic pres-
sure fittings or when bearings are hand packed.




12 LUBRICATION INSTRUCTIONS

Use only a high grade Ball and Roller Bearing Grease of short fiber.
This grease must be satisfactory in anti-friction bearings at speeds up to
3000 RPM ot ¢ maximum temperature of 300° F. 1t is o grease with suffi-
cient adhesive qualities to cling to the bearings in all extremes of high
and low operating temperatures.

Type of Lubricants and SAE Grades to Use

The grade of oil is classified in terms of viscosity (fluidity or flow abil-
ity) and is identified with numkers called SAE numbers. Oils assigned
lower SAE numbers are more fluid and flow more readily than do those
with the higher numbers within the same series.

To determine if the il in the compartments will flow in cald weather,
remove the oil level gauge or dip a finger into the oil before starting and
if the oil will flow off, the oil is fluid encugh to circulate properly.

The oil that has been diluted for cold weather starting should be
drained and replaced with undiluted oil ot the end of the cold season
when dilution is no longer required.

The oil spacification chart will aid in the proper cil grade selection for
the various compartments. The proper SAE grade of il to select is deter-
mined by the atmospheric temperature at which the machine is started.

However, during operation SAE 10W o¢il can be used successfully in the
diesel engine crankcase when atmospheric temperatures are as high as
70° F.

OIL SPECIFICATION CHART

SRE GRADE OF QIL TO USE AT START-
ING ATMOSPHERIC TEMPERATURE
+32 F. +1t|°r .
Compartment _}{l-ggv}_e. d
+10°F

Diegel Engine Crankcase

Superior Lubricants {Series 3) or

fStarting Engine Crankease MIL-L-2104A Qils

*In seasons or locations where slarting aimospheric temperatures are kelow 32°F.,
SAE 10W roil should be used to insure free circulalion. even though daytime atmeoes-
pheric temperatures may rise as high as 70°F.

**In lower temperatures it may be necessary to dilute oil with kerosene so it will he
fluid enough to insure free circulation. This should be done before stopping. then
operate the engine for a few minutes to mix the kerosene and cil. Evaporation in
the angine crankcase under steady operation may make it necessary to again add
kerosene to maintain proper fluidity.

{Disreqard the starting engine SAE grade of oil recommendations if the starting
engine lubricating cil aystem is interconnected with the diesel engine lubricating
oil system,




LUBRICATION INSTRUCTIONS

Diesel Engine Crankcase Lubricating Qil Change Periods

The crankcase lubricating oil change periods for the engine have been
© carefully established for the purpose of protecting the service life of the
engine as economically as possible.

Change oil and filter elements after the first 10 service hours of opera-
tion of the reconditicned engine.

DIESEL ENGINE CRANKCASE LUBRICATING OIL CHANGE PERIOD CHART
USE ONLY SUPERIOR LUBRICANTS (Series 3).

FUEL SULPHUR CONTENT | OIL CHANGE PERIOD* | FILTER CHANGE PERIOD
0 .4%, or leas 300 Service Hrs. 300 Service Hrs.

0.4%, 10 1.0%,** 150 Service Hrs. 150 Service Hrs.

*Regardiess of time operated, the crankcase ofl should be changed at least every
six months.

**Reduce change period one half when sulphur content is greater than 1%,.
T26986




LUBRICATION CHART
CATERPILLAR

DIESEL D342 ENGINE
o

The folded page is arranged to serve two purposes:

First, it is a complete outline of all the information re-
quired to lubricate the engine.

Second, the illustration and identification of peints of
lubrication can be used with the detailed illustrations
and information on the pages folloswing the chart as a
reference for lubricating and service information.




LUBRICATION INSTRUCTIONS

CO Crankcase Lubricating Oil

DIESEL ENGINE CRANEKCASE

After draining crounkcuse refill at (5) and
start the diesel engine. Run engine for two
minutes then add oil to bring level to “full”
mark on gauge. while engine is running.

Wash breather element (6} each time crank-
case oil is drained. Pour 1 pint (0,17 liter) oil
through element and install.

FUEL INJECTION PUMP HOUSING
(Engines before 31B2478)

Check level every 125 service hours. Keep
filled to top of filler elbow (1). Drain at (2)
and refill every 250 service hours.

DIESEL ENGINE AIR CLEANER CUP

Inspect the oil in the air cleaner cup every
10 to 50 service hours depending upon dust
conditions. Wash and {ill bath the inner and
cuter cups to the flat face of the inner cup
either when the oil will not flow freely, the
sediment in the cup is 1, inch deep. or every
50 service hours. whichever occurs first. See
the topic. “Air Cleaners”.

Refill the cup with the same S.A.E, grade of
oil a3 is used in the diesel engine trankcase
and the same type of oil may also be used.
However, it is permissible to use clean, undi-
luted reclaimed oil or the most inexpensive
straight mineral oil. See the topic. "Crankcase
Lubricating Ojl". :

DIESEL ENGINE AIR CLEANER
TRAY ASSEMBLY

When the oil cup is removed for inspection,
remove the air cleaner separable tray screens
from the cup. inspect and wash them if dirty.
Inspect the inside of the air cleaner inlet pipe
and clean if necessary.

Clean the inside of the air ¢leaner inlet pipe e A
every 50 service hours. See the topic, “Air T~
Cleaners". 117204




LUBRICATION INSTRUCTIONS

Lubrication of Attachments

The following list of identitying letters, names of attachments requir-
ing lubrication, and types of lubricant required will help in lubrication of
attachments.

Identification Of Points Of Lubrication, Lubricant To Apply And
Interval Of Service

cant ————— SERVICE HOURS ———

Point und Identification Lubri- 10 50 125 250 500 1000
A Starting Engine Crankcase [+ [+

Starting Engine Air Cleaner

Starting Engine Transmizsion X

Enclosed Clutch Shift Collar Shaft

Enclosed Clutch Shift Collar and
Shatt Bearings

Enclesed Cluich Pilo! Bearing
Open Clutch Driving Plate Beoring
QOpen Clutch Pillow Block Rearinga
QOpen Cluich Sliding Collar

Air Slarting Motor Qiler

Alr Siarting Motor Gear Drive and
Plain End¥f

Tachometer Drive and Cable
Fan Bearings

Charging Genseratoz”
Electric Starting Motors**
Woodward Goevernor

LI

L el L PP

wlo|m |

*See detailed information on page 20.
**See detailed information on page 18,
1See detailed information on poage 20,

Koy to Symbolsy

X — Check, add oil if necessary
CW — Change and wash

CO Crankcase Lubricating Qil
A

STARTING ENGINE CRANEKCASE
Use Superior Lubricants (Series 3) Only

Check the oil level every 10 service hours.
Qil should be up to the “full” mark on the
gauge (2).

Every 125 to 250 service hours, depending on
dust conditions, drain the crankcase at {3).
When draining, the engine must be level so
the cil in the starting engine clutch compart-
ment will drain. Wash the crankecase breather
at each oil change period. On earlier engines
the breather is located on the flywheel clutch
inspection cover. Refill the crankcase at (1).
Fill slightly «bove the “full” mark on the
gauge. Start and run the starling engine at
least one minuie o equalize the oil level in
the crankcase and clutch compartment. Stop
the engine and check the oil level. the oil
level should be up io the "full” mark on the
gauge.

If the starting engine has an il system interconnected with the diesel engine lubri-
cating oil systom, the crankcuse should be drained at each diesel engine oil change
period. The starting engine crankcuse must be filled to the “iull” mark on the gauge
with the same type and SAE grade oil used in the diesel engine crankcase before
starting the starling sngine. See the topic "SAE Grode of Oil.”
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CO Crankcase Lubricating OQil

B

STARTING ENGINE ATR CLEANER

Inspect the oil in the air cleaner cup every 50
service hours, Wash and refill cup to cil level
bead when oil will not flow freely or if the
sediment in the cup is 1 inch deep. Ses the
topic, “Air Cleaners”.

Refill the cup with the same S.A.E. grade of
oil a8 is used in the diesel engine crankcase
und the same type of oil may also be used.
However, it ia permissible to use c¢lean. undi-
luted reclaimed cil or the most inexpensive
straight mineral oil.

See the topic, “Crankcase Lubricating Oil".

C

STARTING ENGINE TRANSMISSION

Every 250 service hours check oil level at (1).
©Qil should be up to “full” mark on gauge.
Every 250 service hours remove, wash and oil
the breather. Drain at (3). wash, and refill at
(2), every 1000 service hours. See topic,
“Wuashing Gear Compariments”.

D

ENCLOSED CLUTCH SHIFT
COLLAR SHAFT

Lubricate shift collar shaft bearings every 50
gervice hours.

I

OPEN CLUTCH SLIDING
COLLAR

Fill sliding collar oil cup every 10 service
hours.

i
I] Ti19292
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CO Crankcase Lubricating Oil
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AIR STARTING MOTOR OILER

Every 10 service hours check il level in ciler
by removing plug (1), Eeep oiler filled at ail
timee.

O

ELECTRIC STARTING MOTOCRS

Electric starting motors for the slarting engine
and digsel engine are equipped with bush-
ings of a type that moake lubrication neces-
sary only when the sturter is disassembled
for cleaning or servicing. Twao or three drops
of cil for each bushing is sufficient.

P

WOODWARD UG8 GOVERNCOR

Check oil level every 10 service heours. Qil
level should be visible in gauge and up to
full mark (3). Replenish with STRAIGHT
MINERAL lubricating cil at (2) te bring the
oil level to full mark, Use the same viscosity
oil as is recommended in the topic. “Crank-
case Lubricating Oil.” except in extremely
hot weather use S.A.E. 50 oil

Every 500 service hours drain, wash and re-
fill governor housing. To do this. remove
drain plug (4) and needle valve plug (5). Un-
screw the needle valve three turns and fill
the governor housing with clean kerosene or
diesel fuel. Run engine thirty seconds then
drain and refill with STRAIGHT MINERAL
lubriculing oil. Start the engine then screw
the needle valve in three turns and install
the needle valve plug (5).

Every six months, regardless of service houra
operated, romove top cover (1) from governor
and governor from engine then drain by turn-
ing the governor upside down. Fill and flush
the governor with clean kercsene or diesel
fuel. The friction cover may fall out, if loocse,
but no other governor parts will be disle-
cated by turning the govertior upside down.
Reinstull the governor and fill with STRAIGHT
MINERAL lubricating oil. Heplace the friction
cover and top cover.
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BR Ball And Roller Bearing Lubricant
E

ENCLOSED CLUTCH SHIFT
COLLAR AND SHAFT
BEARINGS
Lubricate the shift collar through fitting (1}
every 10 service hours. Lubricate the shaft

bearing through fitting (2) every 50 service
hours,

F

ENCLOSED CLUTCH
PILOT BEARING

Lubticate the clutch pilot bearing every 125
service hours.

When the fitting cunnot be lubricated as
shown agbove. remove plate on the top right
side of the flywheel housing and turn the
flywheel until fitting appears. Lubricate epar-
ingly every 125 service hours.

G

OPEN CLUTCH DRIVING
PLATE BEARING

Lubricate the bewring sparingly every 10
service hours.

H

OPEN CLUTCH PILLOW
BLOCK BEARING

Lubricate the pillow block bearings sparingly
through fittings every 250 service hours.
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BR Ball And Roller Bearing Lubricant
| ommgy . K

AIR STARTING MOTOR GEAR
DEIVE AND PLAIN END

Air starting moetor gear drive and plain end
bearing compeartments are packed at the time
of assembly and require no pericdic lubrica-
tion. If the motor is disassembled for any rea-
son, No. 1 BALL AND ROLLER BEARING LUB-
RICANT should be used to fill the compart-
ments,

L

TACHOMETER DRIVE
AND CABLE

Remove the pipe plug, insert 3 inch hydrau-
lic fitting and lubricate drive sparingly every
1000 service hours.

Remove the tachomster core, wipe old grease
from the core, and lubricate with one tea-
spoon of No. 00 Grade of Ball and Roller
Bearing Lubricant every 1000 service hours.
Lubricate only the lower three guarters of
the core to eliminale grease from entering
the tachometer.

M

FAN BEARING

Every 250 service hours, lubricate the fan
bearing until grease appears at the relief
valve fitting.

CHARGING GENERATOR

Generctors have bearings packed with BALL
AND ROLLER BEARING LUBRICANT making
lubrication necessary only when the gener-
ator is disassembled for cleaning or servicing.

I
1
|
|
i
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Operation Instructions

Electric set generator information is covered in the Operation
and Maintenance Instruction Book for the generator.

PREPARING THE ENGINE FOR USE

New Engine Initial Service: The first duty of anyone charged with the
care and operation of an engine is to give it a detailed inspection, includ-
ing o check 1o see that all shipping straps, brackets, bolis and skids are
removed, and to lubricate all parts as directed in the LUBRICATION
INSTRUCTIONS section of this book.

Fill the diesel fuel tank, tcking care no dirt, water, or other foreign
substances are admitted with the fuel. Give particular attention to the
details of fuel handling as cutlined under the topic, CARE OF THE FUEL
SUPPLY. Fill the starting engine fuel tank with gasoline.

Fill the cooling system with clean soft water, or with the correct anti-
freeze solution if temperatures below freezing are likely to be encoun-
tered. See the topic, COOLING.-SYSTEM.

New Engine Recheck: After the lirst 100 to 125 service hours of opera-
tion, tighten the diesel engine cylinder head stud nuts, inlet mcmifold
stud nuts, and the exhaust manifold stud nuts. If the diesel engine is
equipped with a starting engine, tighten the starting engine cylinder
head belts and the carburetor elbow nuts.

When the diesel engine cylinder head nuts are tighiened and the valve
mechanism cover is removed, check the diesel engine valve clearance
and adjust it necessary as described in the topic, DIESEL ENGINE VALVE
CLEARANCE ADJUSTMENT.

New Operator’s Responsibility: The operator who is given the responsi-
bility of care and eperation of an engine clready in service, should first,
check it for necessary lubrication, fuel supply and ceolant in the cocling
system. ’

Second, the engine should have any necessary adjustments made to
cbtain satisfactory performance.

STARTING THE ENGINE

There are three methods available for starting the diesel engine; gaso-
line starting engine, electric starting motor and air starting motor. The
three methods are covered in these instructions. The following topic covers
the starting information required, regardless of the starting method in-
volved.

Before Starting: Be sure to check the crankcase oil level in the diesel
engine to make sure the ¢il is above the “add eil” mark on the gauge.
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When the engine is equipped with an oil pressure shut-cff, a Wood-
ward governoer, and oil pressure alarm switch or other attachments, see
one of the topics, SAFETY SHUT-OFF CONTROLS, WOODWARD GOV-
ERNOR, VERNIER GOVERNOR CONTRCL or QIL PRESSURE ALARM
SWITCH for turther starting instructions.

Disengage the flywheel clutch or remove any load possible Irom the
engine, then start the engine as described in one of the following topics,
whichever applies, GASOLINE STARTING ENGINE, ELECTRIC START-
ING MOTOR OR AIR STARTING MOTOR.

Gasoline Starting Engine

The gascline engine may be used to start the diesel engine without
the use of starting aids. However, starting cids may be used in lower
temperatures to obtain quicker starts it desired.

Position Controls For Starting: Befcre attempting to start the storting
engine, positicn the controls of both the diesel and starting engine:

1. Check the crankcase oil level in the starling engine to make certain
the oil is up to the "full” mark on the gauge.

2. Move the compression release lever (2) to the START position.

Move the governor control lever (1) to the shut-off position so the
fuel injection pumps are closed.

See that the starting engine clutch is disengaged by moving the
clutch control lever (3) toward the rear of the diesel engine.

CONTROLS POSITIONED FOR
STARTING

1-Governor control lever in shut-off

position. 2-Compression release lever

in START pesition. 3-Starting engine

clutch aund starler pinien contral lever
in disengaged position.

*

Open the starting engine fuel valve which is lecated near the start-
ing engine gascline tank, by turning the fuel valve control in the
counterclockwise direction.

Turn the starting engine choke control knob (6) clockwise to the on
position.
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T

STARTING ENGINE CONTROLS

4-Magneto switch. 5-Throtile contrel
lever, 6-Choke control.
7-1dling latch.

wexssy ]

7. Move the idle latch (7) to hold the throttle conirel lever (5) in the
/4 to 1 engine speed position.

8. Turn ON the magneto switch (4).

Starting The Starting Engine: The starting engine may be started man-
ually or by means of the starting engine electric starter if so equipped.

Helplul suggestions for starting the siarting engine in cold weather are
in the topic, STARTING IN COLD WEATHER.

Manual Starting

1. Insert the crank into position and crank until the engine starts. Pull
the crank threcugh a compression stroke. DO NOT attempt in any
manner to spin or push the ¢rank through a cranking arc.

Move the choke control counterclockwise when the engine will run
without choking. Temperature and cliitude will vary the length of

CORRECT POSITION FOR
CRANKING STARTING ENGINE

*
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time it is necessary to have the choke on. Actual experience in start-
ing will determine this interval.

Sometimes the starting engine can be started more quickly by leav-
ing the idling latch ifree of the throttle control lever. When the engine \
starts, lock the throttle control lever with the idling latch to keep the
engine speed low until the crankease lubricating oil has a chance to
warm up and better lubricate the engine.

Electric Starting

1. Press the electric starter switch 1o crank the engine. Do not run the
starter for more than thirty seconds at a time. Then, allow two min-
utes for cooling before using it again. If the electric starter pinion
disengages for any reason befcre the engine starts, relecse the starter
switch and wait until the starting motor stops turning and the start-
ing engine stops “'rocking” before again pressing the starter switch.

See the instructions given in paragraphs 2 and 3 in the preceding
topic, MANUAL STARTING.

STARTING ENGINE ELECTRIC
STARTER SWITCH

L

Starting The Diesel Engine: When using the gasocline starting engine,
the steps to start the diesel engine should be carefully followed to prevent
damage to the starter pinion or the flywheel ring gear.

l. Move the idling latch (2) up to allow the starting engine to run at
high idle speed.

Apply sufficient pressure to the starting engine clutch brake to stop
the starter pinion from rotating by pushing the clutch ond starter
pinion contrel lever (1) all the way toward the rear of the diesel
engine and hold it in the brake applied positicn for at least 5 seconds.

Engage the.starter pinion with the flywheel ring gear and engage
the clutch by quickly pulling the clutch and starter pinion control
lever toward the front of the diesel erngine until the clutch snaps cver
center.
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APPLYING CLUTCH BRAKE STARTING ENGINE THROTTLE

1-Clutch and starter pinion control CONTROL
lever, 2-1dling latch.

4. If the engine slows to the stalling point when the clutch is engaged,
as it might in cold weather, disengage the clutch and let the engine
pick up speed again. See the topic, STARTING IN COLD WEATHER.

During cold weather, or whenever the normal cranking speed connot
be reached with the transmission control lever in HIGH position, the start-
ing engine transmission will be found quite beneficial.

To use the starting engine transmission for starting a cold engine pro-
ceed as follows;

Digsengoge the starting engine clutch.
Shift the stariing engine transmission into LOW.

Engage the starting engine clutch and after the cranking effort re-
quired is reduced, move the compression release lever to the RUN

position.
ERl

-

STARTING ENGINE TRANSMISEION
CONTROL LEVER IN LOW
SPEED POSITION

*

TiI4E8
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4. Allow the starting engine to turn the diesel engine for several min-
utes as the heat of compression will assure easy starting.

Move the compression release lever to the START position, disen-
gage the starting engine clutch, shift the starting engine transmis-
sion to HIGH.

If the engine is equipped with glow plug starting aid attachment for
quicker starting in lower temperatures, press the glow plug switch at this
point in the starting operaticn. See the topic, OPERATING STARTING

COMPRESSION RELEASE LEVER
IN RUN POSITION

*

6. Engage the clutch and move the compression release lever to the
RUN positicn when the slarting engine is cranking the diesel engine
at normal cranking speed.

The heat generated when the starting engine is cranking the diesel
engine against compression, and the circulation of the starting engine
exhaust through the tube in the diesel engine air inlet pipe warms the
cylinders, pistons and combustion chambers to the starting temperatures.

Allow the starling engine to crank the diesel engine against compres-
sicn for a few minutes to add heat to the diesel engine belore starting it.
Actual experience will determine the length of fime necessary to crank
the diesel engine to warm it sulficiently to assure easy starting. Ceold tem-
peratures will require longer periods of cranking against compression be-
fore injecting fuel.

7. Move the governor control lever toc approximately half engine speed
position. When the diesel engine begins to run, the starting engine
clutech and starter pinion automatically disengage. See the topic,
GAUGES.

It the engine is equipped with ether starting aid attachment for quicker
starting in lower temperatures, discharge ether into the manifold of the
diesel engine at this peint in the starting operations. See the topic,
OPERATING STARTING AIDS.
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GOVERNOR CONTHOL LEVER IN
APPROXIMATE HALF ENGINE SPEED
POSITION FOR STARTING

»

If the diesel engine is thoroughly heated but does not start, see that
everything is correctly set {or starting. U smoke has been coming from the
diesel engine exhaust pipe, fuel has been reaching the cylinders. If no
smoke is evident when the governor control lever is in the half engine
speed position, check the luel supply. 1f the diesel fuel tank is empty,
or if the valve was closed, it will be necessary to prime the fuel system
as outlined under the topic, PRIMING THE TUEL SYSTEM. In case there
may be water or dirt in the fuel system, or if the fuel injection equipment
is suspected, see the topic, FUEL INJECTION EQUIPMENT.

8. Move the idling latch to held the starting engine throttle control lever
in the idling positicn. Stop the starting engine by closing the fuel
valve control, allowing the engine to burn all the fuel in the carbu-
retor, then turn OFF the magneto switch.

Direct Electric Starting

The diesel engine electric starter can be used successfully in atmos-
pheric or engine room temperatures of 50°F. (10°C.) or above without
the use of a starting aid, It is not advisable to use the diesel engine elec-
iric starter in tempercatures below S0°F. (10°C.) without the use of «
starting aid. See the topic, OPERATING STARTING AIDS. Even when a
starting aid is used in temperatures below 32°F. (0°C.), it is edvisable to
use crankcase lubricating oil of a lower viscosity in the engine crankcase
to reduce the cranking effort required. See the topic, CRANKCASE
LUBRICATING QIL.

The engine must be kept in the best mechanical condition possible,
the batteries kept fully charged and all terminals kept clean and tight
for satisfactory performance of the starting system in lower atmespheric or
room temperatures, In extremely cold temperatures the use of an engine
room heater or cocling system auxiliary heater will make starting easier.
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Position Controls for Starting: Before attempting to siart the diesel en-
gine the controls should be correctly positioned as follows:

1. Normally the compression release lever (1) remains in the RUN posi-
tion unless it is desired to crank the engine for some purpese other
them starting.

Disengage the flywheel clutch or remove any lead pessible from the
engine.

Move the governor control lever (2) to approximately hall engine
sheed position.

CONTROLS POSITIONED FOR
STARTING

1-Compression reledse lever in RUN
posilion. 2-Governor contrel lever in
approximately half engine speed
position.

*

Starting The Diesel Engine: After positioning the controls correctly, the
diesel engine may be started as follows.

1. Press the starter switch to crank the engine against compression.

2. H the engine does not start in a few seconds, continue to crank the
diesel engine but shut off the [uel supply by moving the governor

DIESEL ENGINE ELECTRIC
STAHRTER BUTTON

*
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control lever to the shut-off position for about ten seconds to clear
the cylinders of raw luel.

I the diesel engine imils to start within thirty seconds, release the
starter switch and wait two minutes to allow the electric starter to
cool before using it again.

It the electric starter pinion disengages for any reason before the
engine starts, releuse the starter switch and wait until the electric
starter stops rotating and the diesel engine stops "rocking’ belore
again pressing the starter switch.

When the engine staris, see the fopic, GAUGES,

Air Starting

The diesel engine air starter can be used successfully in gtmespheric or
engine room temperatures of 32°F, (G°C.) or above without the use of o
starting aid. It is not advisable to use the diesel engine air starter in tem-
peratures below 32°F. {0°C.) without the use of a starting aid. See the
topic, OPERATING STARTING AIDS. Even when o starting aid is used
in temperatures below 32°F. (0°C)), it is advisable to use crankcase lubri-
cating oil of a lower viscosity in the engine crankease ta reduce the crank-
ing effort required. See the topic, CRANKCASE LUBRICATING CIL.

An installgtion having a 25 cubic feet air receiver with 250 pounds air
pressure should provide an adeguate volume of air for starting the diesel
engine. The air pressure should be regulated to 100 pounds belore the
air enters the control valve.

Position Controls For Starting: Before attempting to start the diesel en-
gine the controls should be correcily positioned os follows.

1. Normally the compression release lever (1) remcins in the RUN
position unless it is desired te crank the engine for some purpose
other than starting.

CONTROLS POSITIONED FOR
STARTING
1-Compression release lever in RUN
pogition. 2-Governor control lever in
approximately half engine speed
position.

»
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Disengage the {lywheel clutch or remove any load possible from the
engine.

. Move the governor contrel lever (2) to approximately hall engine
speed position.

Starting The Diesel Engine: After positioning the controls correctly, the
diesel engine may be started as follows.

1. Pull up on the air valve control to crank the engine against com-
pression.

ARIR VALVE CONTROL
L

2. I the engine does not start in a few seconds, continue to crank the
diesel engine but shut off the fuel supply by moving the governer
control lever to the shut-off position for about ten seconds to clear the
cylinders of raw fuel.

3. Ui the dir starting motor pinion disengoges for any reason before the
engine starts, release the air valve control and wait until the engine
stops “rocking” before agoin pulling up on the air valve conirol.

When the engine starts, see the topic, GAUGES.

OPERATING STARTING AIDS

Starting the diese] engine at temperatures above S0°T. (10°C.) using
the eleciric starter, or 32°F. (0°C.) using the air starter, may be accom-
pliched without the use of starting aids as instructed in the preceding
topics.

When using the eleciric or qir starting motor in lower temperatures, the
glow plug starting aid, the ether starting cid, or both should be used.
Starting aids may also be used with the gasoline starting engine method
of starting, however, only experience can determine the temperatures at
which the starting aid should be used. The controls should be positioned
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as instructed in the topic covering the method of starting to be used, and
the following additional instructions should be carefully followed. This
will permit the quickest possible start and conserve the battery or air
supply. See the STARTING AID CHART.

When using glow plugs with either air or electric siarting, and the
engine loils to start after 10 seconds of cranking, the air valve control
should be released, but turn and hold the HEAT-START switch in the
HEAT position for about 30 seconds before cranking the engine again.
When the starting motor is cranking, the battery voltage is reduced and
the glow plugs cool. Reheating them after 10 seconds of cranking makes
the glow plugs more effective and conserves the battery or air supply.
When the engine starts, turn and hold the HEAT-START switch in the
HEAT position until the engine is running smoothly.

Do not move the HEAT-START swiich to the HEAT position while the
engine is warm and running.

When using ether for starting, continue cranking until the engine starts.
However, do not run the electric starter for more than 30 seconds at o
time, then allow 2 minutes intermission before using it again.

STARTING AID CHART

STARTING STARTING STARTING HEATING TIME OR
TEMPERATURE METHOD AID CAPSULES TO USE

Electric None None

Ab 50°F. — . o
ove Air or Gasoline None None

Glow Plugs 1 Minute

o Electric e —
Beé\:se;lzfg F. Ether 1 Capsule

Air or Gasoline None None

Ether 1 or 2 Cupsules

Electric m 1 to 2 Minutes

Between 32°F. and Ether and 1 Capsule

and 15°F. Ether 1 Capsule

Air or Gasoline Glow Plugs 1 to 2 Minutes

and Ether and 1 Capsule

Eth 2 Capsul
Between 15°F. Electric, —er-—- —-iﬁ—-_
and -10°F. Air or Gasoline Glow Plugs J to 5 Minutes
and Ether and 2 Capsules

. . Glow Plugs or Heal cooling system
Below -10°F. Air or Gasoline Ether. or Both and crankease oil

Starting Between 50°F. And 32°F,
The use of starting aids between these temperatures is needed only
when electric starting is used to start the diesel engine.

. Move the HEAT-START switch to the HEAT position for the length of
time necessary or discharge cne ether capsule, See the STARTING
AID CHART. On earlier engines, move the HEAT switch (1) to the
ON position.
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NOTE
Each glow plug uses approximately 7 amperes while the
HEAT-START switch is in the HEAT position. This is cctually
a small amount in comparison to the starter load that is im-
posed on the batlery when the HEAT-START switch is in
the START position with the diesel engine cranking.
2 Mave the HEAT-START switch to the START position or press the
starter switch. On earlier engines move the START switch (2) to the

ON position.

IR

HEAT-START SWITCH CONTROL SWITCHES
{Later Engines) {Earlier Engines)
1-HEAT ewitch. 2-START switch,

Starting Between 32°F. and — 10°F.
Starting between 32°F. and 15°F., using either the electric or air start-
ing motor, may be accomplished with the use of starting cids in the fol-
lowing manner.

1. Move the HEAT-START switch to the HEAT position or discharge
ether, or both, as indicated in the STARTING AlID CHART.

NOTE

Each glow plug uses approximately 7 amperes while the
HEAT-START switch is in the HEAT position. This is actually
a small amount in comparison to the starter load that is im-
posed on the battery when the HEAT-START switch is in
the START position with the diesel engine cranking.

2 ‘Move the HEAT-START switch to the START position, press the start-
er switch or pull up on the dir valve control to crank the engine.

Starting Below —10°F.

When starting in temperatures below - 10°F., the coolant in the cooling
system and the cromkcase lubricating il should be warmed. When heat-
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ing the cooling system in these lower temperatures, the coolomt should
be maintained between +15°F. and +30°F. for easy cranking, quicker
starting and rapid oil distribution.

When electric starting is used, an oversize or paralleled battery may
be required to maintain cromking speeds.

GAUGES
After the engine starts, and at frequent intervals while the engine is
operating, the engine gauges should be observed for proper readings as
explained in the following paragraphs:

GAUGES

I-Water temperature gauge. 2-Ammaeter.
3~-Crankcase lubricating oil
pressilre gauge.

L 4

Oil Pressure Gauge: Immediately after the engine has started, check
the crankcase lubricating oil pressure gauge (3) to see that it is register-
ing. When the engine is running at rated engine speed the gauge should
register in the NORMAL ronge. A lower pressure reading is normal at
low idling speeds. If no pressure is indicated, investigate at once.

Water Temperature Gauge: The indicator on the water temperature
gauge (1) should register in the NORMAL remge. The water tempera-
ture regulators within the diesel engine cooling system are designed to
give an approximate minimum coclant temperature of 180°F. (71°C.).
The maximum cperating temperature will very according to the cir tem-
perature and load lactor, but should never exceed boiling temperature at
the prevdailing altitude.

Ammeter: On engines equipped with a charging generator the ammeter
(2) should be checked to see that the indicater is registering in the charging
range {green area or + side of zero). If the indicator registers in the
discharging range (red area or -— side of zero) investigate at once.
If the ammeter shows no charge it may be that the circuit breaker in the
junction box is open. To close the circuit breaker press the reset bution
on the junction box and again check the ammeter to see if it is registering
in the charging remge. When ii is necessary to close the circuit breaker
after each start, it indicates the voltuge regulator is not functioning
properly. See the topic, GENERATOR REGULATOR.
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GAUGES
4-Fuel pressure gauge.
+

Fuel Pressure Gauge: The indicator on the fuel pressure gauge (4}
should register in the NORMAL (green) range. See the topic, CARE OF
THE FUEL FILTER.

STARTING THE LOAD

When the engine has run long encugh to warm up, move the governor
control lever to the full governed speed position to bring the engine to
aperating speed. Move the flywheel clutch lever forward slowly, and after
the load has started, push the clutch lever firmly until it snaps over center.

" STOPPING THE LOAD

For a temperary stop—that is, when it becomes necessary to stop trans-
mitting power—either disengage the flywhee! clutch or open the circuit
brecker and move the governor control to reduce engine speed.

STOPPING THE DIESEL ENGINE

After the normal load is removed from the engine cllow it to idle five
minutes with the governeor control lever at half engine speed position
helore stopping.

Move the governor control lever to the shut-off position. Leave the diesel
fuel tank valve open.

It the engine must stamd without shelter, cover the exhoust pipe to
exclude rain or snow. A rain trap for this purpose may be obtained from
your Caterpillar dealer. If the temperature is below freezing, or if freezing
weather is expected belore the engine will be started again, drain the
cooling system or protect it with an anti-freeze solution. See the topic,
COQLING SYSTEM.
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RAIN TRAP EXHAUST PIPES
*

DAILY CARE

Attention should be given to the operations menticned in this topic,
every 10 service hours or daily, whichever occurs first.

A daily check of the engine should be made to see it there are any loocse
nuts, bolts, capscrews, or parts worn to such an extent that they are no
longer serviceable. If corrective steps are taken immediately on discovery
of loose or worn parts, fewer forced stops and more economical operation
will result. Points to be checked daily, or every 10 service hours, are as
follows:

1. Exhqust and inlet manifold and dir cleaner connections, inspect for
tightness.
Coaling system, clean trash from radiator core and add coolant or
anti-freeze if necessary. Be sure the filler cap seal is in good condi-
tion and that the cap is installed tightly.

Fuel pressure gauge, inspect with engine running to see that indica-
tor is not in red range.

Diesel engine air clecner cup, inspect for dirt in cleaner cup when
operating in extremely dusty conditions.

Fill the fuel tank at the end of the day's run. See the topic, CARE OF
THE DIESEL FUEL TANK for other periodic care.

Dirt should not be allowed to accumulate on the engine. A few minutes
spent daily in keeping it clean are well repaid in improved appecrance,
and greater ease and safety in operation, lubrication and maintenance.

The Service Meter which is located on the left side of the engine near
the bottom of the gevernor and fuel injection pump drive housing, should
be read daily. From the daily readings, the lubricating time of all parts
as directed under the topic, LUBRICATION CHART, can be determined.
The Service Meater readings should also be used in determining mein-
tenance service pericds.
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STARTING IN COLD WEATHER

If the starting engine and the diesel engine are beth in goed mechani-
cal cendition, and preccutions necessary for cold weather operations are
taken, ordinary cold weather will not cause difficulty in starting or loss
ol efficiency.

Lubricants: As the sigrting atmospheric tempercatures become lower,
where warm housing facilities are not avaiiable, lubricants of lower vis-
cosity should be used. See the LUBRICATION INSTRUCTIONS section
of this book.

Coolant: When the temperature is below freezing, sufficient anti-freeze
solution should he used in the ccooling system to prevent freezing. See
the topic, COOLING SYSTEM.

The liquid in the cooling system may be warmed to make starting
easier and quicker. When warming onti-freeze solutions, keep away from
flames, as some of these solutions may be inflammable. Avoid getting the
solution hot, and even o warm sclution should be poured very slowly inte
a cold cooling system to prevent damage by sudden expansion.

Fuel: Fuel must be “free flowing” enough to flow readily through the
fuel lines at the lowest temperature at which the engine will be started
and cperated. For additional information, see the topic, FUELS.

Electrical Equipment: During cold weather, more attention should ke
given the condition of the battery. It should be tested frequently and
charged as often as necessary to insure sufficient power for starting. All
switches and connections in the electrical system should be inspected
and kept in good condition to prevent losses through improper contacts.
See the topic, BATTERY.

Starting the Starting Engine: If the engine has been standing without
shelter in extremely cold weather, the following suggestions will ma-
terially assist starting.

It is very" important to keep low viscosity crankcase lubricating oil up
to the full mark on the gauges, in the diesel engine crankcose and sterting
engine crankcase to provide proper lubrication when siarting. Refer to
the topic, CRANKCASE LUBRICATING OIL.

Crank the starting engine several revolutions with the magneto switch
OFF, the choke off, the throttle closed and the starting engine chatch dis-
engaged. This will better distribute cil 1o the bearings and cylinder walls.

Sometimes moisture, or fuel which has not vaporized, collects on the
starting engine spark plugs. They may be dried out by removing them
end pouring gasoline over the electrodes. Ignite the gascline and allow
it to burn. Use care to prevent fire.

Pouring a small amount of gasoline on the electrodes before they are
replaced in the engine iz more ellective in promoting combustion than
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priming the cylinders with gasoline. A small amount of gascline in the
cylinders will remove the film of oil from the cylinder walls end interlere
with compression.

Avoid over-choking and over-priming the starting engine when at-
tempting to start it.

Sometimes the starting engine can be started more quickly by pulling
out the throttle control. When the engine sturis push in the throtle control
to keep the engine speed low until the crankcase lubricating oil has «a
chance to warm up and betier lubricate the engine.

STORAGE

Lubricate all points mentioned in the lubrication chart if the engine
is to be stored or left standing for any length of time. This will protect
against rusting. .

Diesel Engine: If the engine is to be stored or lelt stonding for a long
period of time, the lubricating oil may drain away from the cylinder
walls and piston rings. This lack of lubricant permits the rings and liners
fo rust. It also permits unnecessary wear coused by metal-to-metal con-
tact between the pistons, rings and liners when the engine is started be-
fore fresh cil has reached these surfaces. The lack of lubricant may not

cause dny noticeable change in engine operation after it has been
started but it does contribute to shorter engine life,

On the diesel engine the oil film should be renewed by running the
engine once o week until it is thoroughly warm. This will circulate the
oil and prevent rusting from condensation.

Starting Engine: The oil filin should be renewed in the starting engine
by running the engine once a week until it is thoroughly warm.

Cooling System: If the temperature will be below {reezing the cooling
system should be drained if it has net been serviced as instructed in the
topic, COOLING SYSTEM.

Battery: Periods of two weeks or more when the engine is not ocperated
necessitates provisions being made to keep the battery charged. This
may be done by running the engine once a week or toaking the baitery
to your Caterpillar dealer for charging.

When replacing o battery that has been removed, make certain the
correct battery post is connected to the ground cable. Failure to connect
the baltery ferminal to the correct post will damage the voltage regulater.
See the topic, WIRING DIAGRAMS.




Maintenance Instructions

Electric set generator information is covered in the Operation
and Muaintenance Instruction Book for the generator.

The foregeing paragraphs have been devoted to instructions which are
necessary for day-to-day operation of the engine. The following topics
give detailed instructions regarding the care and adjustment of the
various parts.

AIR CLEANER

Later machines are equipped with dry type air cleomers and ecarlier
mdchines with oil bath air cleaners. Maintenance of both types is de-
scribed in the following pages.

Diesel Engine Dry Type Air Cleaner
This dry type air cledaner is to be used without oil.

Regular service intervals, along with close visual inspection of the
dry type air cleaner, are necessary for proper cleaning of the engine inlet
air. The service intervals will vary with the weather and working condi-
tions. During dry, dusty menths where dust conditions are severe, it will
ke necessary to service the cir cleaner frequently. In damp weather and
other conditions of little or no dust, the service interval can be extended.

To extend the service life of the element, the exhaust and cir cleaner
inlet pipes should be arranged so that exhaust and/or il fumes do not
enter the engine air cleaner.

An extra lilter element should be kept on hand for replacement or for
use in the air cleaner while the element that was removed is being
cleaned.

AIR CLEANER
SERVICE INDICATOR

*
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The Air Cleaner Service Indicator is located on the air inlet pipe. It
contains a red merked piston, which gradually rises with restriction to
the air flow. When the entire piston is visible it will lock in this position,
This indicates a need for air cleamer service. This piston will remain in
this position whether or not the engine is running. Alier servicing the air
cleaner, reset the piston by depressing the plunger in the bottom of the
indicator.

Excessive engine exhaust smoke and/or loss of power may indicate the
need for servicing the air cleaner. Never service the air cleaner while
the engine is running,

Filter Element: Every 50 tc 250 service hours in averuge operating
conditions, remove the filter element for inspection and cleaning. This
period may be extended in clean atmosphere and can only be determined
by experience.

Loosen wing screw {1} and remove the end of the lilter case.

Remaove the wing nut (2} and the sealing plate assembly (3), which
hold the element in posiiion.

Bemove the filter element (4).

DRY TYPE
RIR CLEANER

1-Wing screw. 2-Wing nut. 3-Plale
assembly, 4-Element.

*

(331 10)

Cleaning Filter Elements:

The ends of a filter element can be damaged by bumping or tapping.
Bent and/or dented ends cannet seal properly and will ullow unfiltered
air to enter the engine cylinders, thus cousing premature engine wedr.

1. Clean the filter element using cne of the following methods.

a. Using clean, dry qir, at a pressure not to exceed 100 PSI, proceed
as follows:

Direct air against the inside of the element to loosen any imbed-
ded dirt. Best resulits can be obtained by moving the air hose so
that air is directed along the complete length of each pleat.
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Blow off loose dirt by directing air against the outside of the ele-
ment. ’

Repeat this procedure until the element is clecn. Make certain that
no dirt is inside the element.

. Using clean water, at a pressure not to exceed 40 PSI, proceed
as follows:

Direct water against the inside of the element to loosen any im-
bedded dirt. Best results can be obtained by using a water hose
without a nezzle and moving it so that water is directed along the
complete length of each pleat, ‘

Wash off loose dirt by directing water against the outside of the
element,

Repeat this procedure until the element is clean. Make certain that
no dirt is inside the element and that the element is thoroughly
dry before installing it.

Some oily and/cr sooty deposits can be removed by washing the
element in o solution of warm water and a good househeld non-
sudsing detergent. Rinse with clean water as in "b’" above.

2. Thoroughly clean all parts of the air cleaner. Visual inspection of
the gaskets is important in keeping dust from by-passing the air
clecner filter element. Air leckage can upset proper air cleaner
action. If the condition of the gaskets is gquestionable, replace them.
If the sealing ends of the filter element or the element pleats are
damaged, replace the element.

3. Assemble the air clecmer. This air cleaner requires no oil.

If aiter cleaning, the engine exhaust smoking and/or loss of power has
not been corrected, or the restriction has not been reduced, replace with o
new element.

Replace the filter element at least once a year.

Diesel Engine Qil Bath Type Air Cleaner

The dir cleaners do their work efficiently enly as long as the oil in the
cups is thin enough to flow freely, so it will spray inte the filter section
and wash back the dirt collecting there. For this reason, «ir cleaners
should be inspected frequenily and serviced according to the lollowing
instructions.

Inspect the Oil in the Diesel and Starting Engine Air Cleaner Cups:
Every 10 to 50 service hours, depending upon operating conditions, in-
spect the oil in the diezel engine air cleamer cup. The air clecner cup
should be washed and refilled every 50 service hours or when the il in
the cup will not flow freely at operating temperature, or if the sediment in
the cup is ¥4 inch deep (V4 inch in o starting engine air clecmer), which-
ever occurs first, It may be necessary to inspect the oil in the starting
ehgine air cleaner cup every 50 service hours.
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1. Loosen the wing nuts and take off the diesel engine air cleaner cup
and separable tray.

a. Cn slarting engine air cleaners the oil cup is removed by loosen-
ing the screw clamp.

Some thickening of the oil in the cup should ke no cause for alarm,
actually it can be considerably thicker than the SAE grade that was
last put in the cup; as long as the oil ot operating tempergtures will flow
freely. For a check to determine if the oil will flow freely, dip into the il
with o finger and if the oil on it will flow off, the oil is fluid enough to
flow freely.

2. Service other parts of the air cleaner while the il cup is removed, as
indicated in the Iollowing topics.

3. When refilling the oil cup, care should be taken to see that both the
inner and outer cups are filled to the flat face of the inner cup and
to the oil level bead on the starting engine air cleaner cup. In tem-
peratures above Ireezing SAE 30 oil should be used. In temperatures
below treezing use SAE 10W oil. Do not dilute SAE 10W oil.

Seals between the cup, separable tray ond body prevent oil running
out of the cup during angulcr operaticns. Air leakage ot this point
can possibly upset proper air cleaner action. When replacing the oil

cup and separable tfray on air cleaners, check io see that the seal (2}
betweaen the air cleaner cup and separable tray and the seal (1)
between the separable tray and body are in ploce and in good corn-
dition.

AIR CLEANER SEALS
1-Seal. 2-Seal.
*

Never attempt to change the oil in the air cleaner cup when the engine
is running. This will cause dirty cil to be held in the filter section by in-
take cction, The dirty oil held in the filter section will contaminate the
fresh oil and also cause an abnormally high oil level which may allow
oil in the screens to be carried into the engine resulting in overspeeding.
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Wash Air Cleaner Lower Filter Section: At every air clecner cup service
period, between 10 and 50 service hours depending on operating condi-
tions, wash the separable tray screens.

1. Remove the separable tray (2) and cup (1) by loosening the wing
nuts that hold them in place.

—

CTIETET

Ll
1T18788

REMOCVING AIR CLEANER CUP AIR CLEANER SEPARABLE TRAY
AND SEPARABLE TRAY DISASSEMEBLED

1-Cup. 2-Separable iray. 3-Thumb screws. 4-Screens.

Turn the cup slightly and remove it with the tray from the air clecner
body.

Disassemble the separable tray by locsening the thumb screws (3)
and lift cut the screens.

Wash the separable tray screens with o brush in kerosene or non-
flammakble cleaning fluid,

Assemble the separable tray by placing the screens (4) in the tray,
and tightening the thiumb screws.

Assemble the separable tray and cup to the air clecner body.
Make sure all connections are tight.

Inspect the Inside of the Air Cleaner Inlet Pipe: Every 10 to 50 service
hours, depending on operating conditions, when the air cleaner cup is
removed to clean the separable tray screens, inspect the inside of the air
cleaner inlet pipe by recaching up from the bottom of the pipe. If a heavy
accumulation of dirt is noticed, clean the pipe.

Inspect the Air Cleaner Upper Filter Section: Inspect the botiom screen
of the air cleaner upper filter section whenever chaff, lint, leaves or other
such muaterial shows up in the oil or in the separable tray. This material
must be cleaned out to maintain proper air cleaner performomee.

Wash the Entire Air Cleaner: Every 2000 service hours — more coften in
dusty conditions — wash the entire air cleaner.
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The entire air cleaner should be removed from its support in order to
thoroughly clean the upper filter section in the cleaner bedy.

Remove the oil cup and separable tray.

Immerse the entire clegner in kerosene or some non-inflammable
cleaning fluid. Steam cleaning is not recoemmended because some
forms of dust rolls into small balls when steam is applied, and these
balls cannot be washed cut of the screens.

Wash the oil cup and separable tray as outlined in the preceding
topics.

Dry the cir cleaner parts thoroughly and recgsemble them, making
certain all connections are air tight.

Starting Engine Dry Type Air Cleaner
Every 250 service hours clean the filter element. The element may have
to be cleaned oftener under dusty conditions or whenever hard starting
and/or loss of speed and power is observed. To service the element pro-
cead as ollows:

l. Unscrew the wing nuts which retain the assembly.

2. Remove the qir cleaner retaining plate and the filter element.

REMOVING STARTING ENGINE
DRY TYPE AIR CLEANER

*

Clean the element by directing clean dry air under pressure (not to
exceed 100 PSI) against the inside of the element forcing air through
the element to the outside. Do not let dust collect on the inside of the
element.

While the filter is removed inspect and clean all parts of the cleaner
before assembty. '

If the element is damaged or if alter cleaning, the engine is hard to
start and/or loss of power has not been corrected, install a new Cater-
pillar element.

Replace the filter element at least once a year.
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Starting Engine Oil Type Air Cleaner
Wash Starling Engine Air Cleaner: Every 1000 service hours wash the
starting engine aqir cleaner.
Loosen the screw clamp and remove the oil cup.
Remove the cleaner body by taking out the capscrews at the top of
the cleaner.
Wash the filter by shaking the air ¢leaner bedy in a pom of kerosene
or some non-inflammable cleaning fluid.

. Wash and refill the oil cup.

REMOVING STARTING ENGINE
OIL BATH TYPE AIR CLEANER

*

TI7755% -
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5. Assemble and install the air cleaner, but be sure the mating faces of
the aqir cleaner and the clecner pipe are clean, the gasket between
them is in place and all connections cre air tight,

Air Cleaner Attachments
Precleaner Care: The precleomer is recommended to lengthen air
cleaner service periods because it removes some of the dirt from the
inlet qir. For this recson, always install the jar (2) correctly and replace

PRECLEANER
1-Clamp beolt. 2-Jar.
*
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either o broken jar or gasket immediately, because the precleanser will
not work properly without them. Remove and empty the jar befare it
becomes three-fourths full by loosening the clamp bolt (1) that holds
it in place. Inspect the fins in the preclecner regularly and when they
are dirty remove the entire precleaner and wash it in water.

Prescreener Care: Where the air containg objectionable foreign mate-
rial, such as, cotton lint, small leaves or other particles the special pre-
screener should be used to prevent these materials entering the dair
cleaner. When the prescreener is used, inspect the screen (2) regularly
and when it is dirty remove by loosening the clamp bolt (1) which holds
it in place. Clean the screen with «a dry brush or wash it in water.

PRESCREENER
1-Clamp bolt. 2-Screon.
L

Air Inlet Pipe Extension: Where dust conditions are severe, dust and
abrasives may be carried in a heavy cloud rising to the height of the
air inlet. In these conditions an air inlet pipe extension will put the pre-
cleaner up where the air is cleaner, reducing engine wear and the
frequency of cir clecner service.

WASHING THE CRANKCSAE

Whenever the diesel or starting engine cil pan is removed for any rea-
son it should be thoroughly cleaned belore it is reinstalled. The oil pump
screen should also be clecned while the oil pan is off the engine.

FUELS

As a source of power the diesel engine has two ouistanding advan-
tages over the gasoline engine. The first is its lower rate of fuel consump-
tion and second, its ability to use less expensive fuels. In seleciing a fuel,
it should be pointed out that distillates are especially desirable because,
in refining, they are heated to o vaperous state and condensed in another
container; thus, all the sediment and residue remain in the still. Always
buy the lowest priced distillate fuel giving satisfactory operation.
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In the United States and Canada, there are two general classes of fuel
available for diesel engines. The American Society for Testing Materials
{ASTM) has established these classes in their specifications. One class is
that group of fuels marketed as fuel cil (domestic turnace oil); the other
is thet marketed as diesel fuel cil. No. Z fue! il and No. 2D diesel fuel
oil are recommended for use in Caterpillar Diegel Engines. More expen-
sive "'premium” fuels such as No. | fuel oil and No. 1D diesel fuel cil are
not necessary cor recommended for normal operating conditions.

There is considerable variation in the composition of fuels distributed
under the No. 2 grade classifications. For desirable engine service, it is
most important to give special attention to pour point, cloud point, filter-
ability, sulphur content and cetane number of the fuel

Pour Point: The pour point of the fuel has ne effect on engine perform-
ance, as long as the fuel is fluid encugh to flow from the diesel fuel tank
to the engine luel transfer pump. The pour point of the fuel should be at
least 10° F. (6° C.) below the lowest atmospheric temperature at which
the engine must start and operate. This will generally provide a fuel
that wil! flow readily from the fuel tank to the engine fuel transfer pump.
In subzero (—18° C.} weather it may be necessary to use No. 1 fuel oil
or No. 1D diesel tuel cil to obtain unusually low pour point fuels.

Cloud Point: Cloud point is a low tempercture property frequently not
reported in fuel characteristics. It is the temperature at which wax crystals
‘become visible, and it is generally above the pour point of the fuel. The
cloud point should be below the lowest atmospheric temperature at which
the engine will be operated so the filter will not be plugged with the
wax formation.

Filterability: A good clean fuel should contain no more than 1% sedi-
ment and water. Dirty luels lead to early filter plugging and in addition,
with some fuels, fuel stability and fuel compatibility can result in the
formaticn of gums and resins which will also reduce filter life.

Sulphur Content: As the sulphur content of the fuel increases, the cil
change periods should be reduced as indicated in the topic, DIESEL EN-
GINE CRANKCASE LUBRICATING OIL CHANGE FERIODS.

Cetane Number: This is an indication of a fuel's ignition quality and
should never be less than 35 for Caterpillor Engines. A higher cetone
number is required af higher altitudes and for easier starting at low tem-
peratures.

There is no world-wide stondardization of diesel uels and the ASTM
classifications are not used in many export territories. Therefore, for
best results, consult your Caterpillar dealer because he is foamiliar with
fuels that are marketed in his particular arec. He will be glad to advise
you.
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CARE OF THE FUEL SUPPLY
Keep The Fuel Clean: Too much emphasis cannot be placed on the
importance of using only clean diesel fuel. In selecting a fuel, it should
be pointed out that distillotes are especially desirable because, in re-
fining, they are heated to a vaporous state and condensed in another
container; thus, all the sediment and residue remains in the still.

It is impertant to buy cleon fuel, and keep it clean. The best fuel can
be rendered unsatisfactory by inadequate storage focilities or careless
hardling. The clearance between the fuel injection pump plunger and
the barrel is very small, actually less than .0001 inch (0.00254 mm.}, which
makes it evident thot the invisible particles of dirt which might pass
through the filters can damage these finely finished parts.

Eifort should be constantly expended io prevent contamination of the
fuel. Importent steps are to use clean containers and funnels and ic re-
duce the number of times the fuel must be hondled. When the fuel con be
delivered by the distributor to storage tonks and then pumped Irom the
storage tank to the diesel fuel tank, the handling is reduced to ¢ minimum.

Since natural settling is on effective method of cleaning diesel iuel
the fuel should be dllowed to stand ot least 20 hours in the storage tank
after it has been filled before fuel is transferred to the diesel fuel tonk.
Be sure to drain all water and sediment that has settled to the botiom of
the storage tank before the tank is refilled. Occasionaily, drain all of the
fue] and clean the tank thoroughly.

CARE OF THE DIESEL FUEL TANK

The fuel level in the diesel fuel tank may be checked with the plunger
gauge in the filler opening.

Fill the diesel fuel tank at the end of the day, because the incoming fuel
will drive out the maisture-laden air and prevent condensation, Every
125 gervice hours before starting the engine, open the drain cock under
the diesel luel temk and drain off any sediment or water which may have
accumulaied. The strainer in the diesel fuel iomk filler opening should
be removed and cleaned regularly. Remove the retainer ring and lift out
the strainer.

Diesel Fuel Tank Filler Cap: The diesel fuel tank filler cap elements
should be waghed every 50 to 250 service hours depending upon the
amount of dust in the air. Te do this, remove the capscrew and take
out the baffle plate and gaskets. Wash the cap and elements in o
pan of kerosene or nonflammable cleaning fluid. After the cap is washed
pour o small amount of crankcase lukricating oil on the filter elements.

FUEL SYSTEM

The fuel flows from the diesel fuel tank through the fuel line io the
fuel transfer pump. The fuel transfer pump supplies the fuel under
pressure to the tuel filter housing, the filter removes the dirt and other
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foreign particles. From here the fuel is supplied to the fuel pump manifeld
for the individucl fuel injection pumps. The fuel injection pumps meter
and force the fuel through the fuel injection lines and the fuel injection
valves in the cylinder head, into the precombustion chamber where it
is ignited and passed into the main combustion chamber or cylinder..

CARE OF THE FUEL FILTER

Draining Fuel Filter Housing: Every 50 service hours or even as olten as
daily in extremely low temperatures, drain the filter housing of sediment
and water which settles to the bottom of the compartment. Close the
diesel fuel line valve, remove the filter housing drain plug (3) and open
the lower venl (2) and then the upper vent (1) in the housing. Replace
the drain plug and prime the system. See the topic, PRIMING THE FUEL
SYSTEM.

DRAINING FILTER HOUSING

1-Upper vent. 2-Lower vent.
3-Drain plug.

*

sT24211
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Fuel Filier Element: The fuel filter element is of the plastic impregnated
paper type. When the pleated, plastic impregnated paper (3) or the fine
grade filter paper {2) has collected enough contamination to interfere
with engine performance, it must be replaced with a new element. This
element will continue to collect particles until fuel will no longer tflow
through it at a rate to maintain moximum engine performance. It will not
discharge its burden into the clean fuel; this is prevented by the fine
grade filter paper arcund the perforated metatl core (1).

The plastic impregnated paper type filter element collects and holds
contaminants, and cannot be washed or otherwise restored.

As the filter gradually becomes clogged with foreign material, the post-
tion of the fuel gauge indicator will work back from the original posiiion
in the NORMAL {green)} range, to the CAUTION (white) range, and later
inlc the OUT (red) range. When the indicator shows in the QUT (red)
range the filter should be changed and g new lilter element installed.
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FUEL FILTER ELEMENT

I-Perforated metal core. 2-Fine grade
filter paper. 3-Impregnated paper.

*

Removing Used Filter Element: To remove the used filter element, pro-
ceed as follows:

. Close the diesel fuel line valve.
Remove the filter housing drain plug.

Open the lower vent in the filter housing and then the filter housing
cover vent

Thoroughly clean the top of the cover and arcund the edges of the
gasket jcint between the filter housing, retainer plate and cover to
prevent dirt dropping into the filter housing when the cover is re-
moved.

. Remove the filter housing cover ond retainer plate from the filter
housing.
6. Lift the filter element out of the housing.

The rod and rod spring may be lifted out of the housing to permit the
inside of the housing to be thoroughly cleaned if so desired.

Installing Filter Element In Housing: To install the element in the hous-
ing proeceed as fcllows:

1. Replace the rod ond spring in the housing if they have been re-
moved. While inserting the red in the drilled hole in the bottom of
the filter housing, hold the red and spring with one hand to be sure
the spring is held in position on the lower end of the rod.

Place a new Caterpillar element (3) over the rod (4).
Place a new gasket on the filter housing.

Flace the retainer plate (1) on the housing making certain that the
rod enters the center hole (2) in the plate.

Install ¢ new gasket on the retainer plate.
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JNSTALLING FUEL
FILTER ELEMENT

1-Betainer plaie, 2-Center hole. 3-Filter
element. 4-Rod.

*

6. Replace the filter cover and drain plug.

7. Prime the system as outlined in the topic, PRIMING THE FUEL
SYSTEM. :

Keep a New Filter Element On Hand: An extra filter element should be
kept on hand for replacement. Always keep the element wrapped in its
original carton to insure against dust and dirt cccumulations which will
shorten the life of the element if it gets on the outside or may cause dam-
age to the fuel injection equipment if it gets on the inside.

PRIMING THE FUEL SYSTEM

Any time the fuel flow is broken and «ir is allowed to get into the tuel
system, the fuel system must be primed. I air is left in the lines, the fuel
system may become air bound, resulting in inability to start the diesel
engine or the mis-firing of cne or more cylinders.

When Equipped With Gasoline Starting Engine
1. Check to see that the diesel fuel tank valve is open,

Move the governor conirel lever to the shut-off position, so the fuel
injection pumps are closed.

Move the compression release lever to the START position.

Start the starting engine, engage the starter pinion and clutch. Allow
the starting engine to crank the diesel engine at starting engine low
idle speed.

Open the fuel filker vent valve (1) and luel injection pump vents (2).
When the flow of fuel from the vent is continuous and contains no air
kubbles, close the vent valves.

Open and close the vent valves geveral times in succession o be
sure all ir is bled from the system.
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PRIMING THE FUEL SYSTEM

1-Fuel filier vent valve. 2-Fuel
injeclion pump vents.

*

When Equipped With Electric Or Air Starting Motor

1.
2,

Check to see that the diesel fuel tank valve is open.

Move the governer control to the shut-off position so the fuel injection
pumps cre closed.

Cpen the fuel filter vent valves.

Loosen the knurled top (1) of the fuel priming pump ond cperate the
pump plunger up and down until fuel flows from the top vent of the
fuel filter.

]

}

f

i

;

i FUEL PRIMING PUMP
! 1-Enurled top.

’ *

!

H
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Close the filter vents and open the fuel injection pump vents.

Continue o operate the fuel priming pump until the flow of fuel
through the tuel injection pump vents becomes continuous and con-
tains no air bubbles, close the vents.

Open and close the vents several times in succession to be sure all
of the air iz bled from the system.
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8. Tighten the knurled top of the fuel priming pump to its eriginal
position.
FUEL INJECTION EQUIPMENT

When improper fuel injection is affecting the diesel engine operation,
a systematic check sheould be made to determine the cause. The most
likely cause is dirt or water in the fuel. Drain the sediment from the diesel
fuel tank and drain the tuel filter housing. Check the fuel pressure gauge
as mentioned in the topic, CARE OF THE FUEL FILTER. Replace the filter
element if necessary. Then prime the fuel system until clean fuel passes
through the events on the fuel injection pumps. If the fuel system is air
bound, priming the system will overcome the difficulty.

When the engine is running irregularly, and smoking, o fuel injection
valve may not be spraying the fuel property. _

As the clearance between the plunger and the barrel of a fuel injection
pump increases, due to wear, fuel leckage cccurs. When the leakage
increases to the point where insufficient fuel is injected into the cylinder,
< loss of power is noticeable. With the loss of power, hard starting is
also encountered.

Fuel Injection Valves

Testing Fuel Injection Valves: Whenever an engine performs in such
a manner that o fuel injection valve is suspected of causing trouble, test

all fuel injection valves. To test the injection valves, loosen the fuel in-
jection line nuts at the fuel injection pumps, cne ot a time, while the
engine is running. When a nut is loosened and the exhaust smoking is
completely or partially eliminated and the irregularity in running is not
affected, this identifies the defective valve and a new one should be in-
stalled in that cylinder. These valves can be checked by vour Caterpillar
dealer.

Removing Fuel Injection Valves: Before removing a valve, clean the
dirt from around the valve and connections and remove the glow plugs
if so equippred. See the topic, GLOW PLUGS.

REMOVING FUEL
INJECTION VALVE

1-Retaginer nut. 2-Cover. 3-Fuel injection
valve nozzle assembly, 4-Plug.

L
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Disconnect the fuel injection line from the injection valve. Install plug
{4} in the fuel injection line. Remove the valve retainer nut {1} and install
the cover (2) on the valve body. Lift out the nozzle assembly (3) and body
as d unit.

Installing Fuel Injection Valves: Before installation of o fuel injection
valve, be sure the wrench is clean, Put the dust cover on the valve body
os soon as possible te prevent dirt entering the fuel passage. Install the
fuel injection valve in the following manner;

1. Screw the valve body (7) into the fuel injection valve nozzle assembly
only finger tight. The threads of the body and nozzle assemble are
made to lit loosely. The clearance between the threads provides a
passage for fuel to enter the nozzle assembly from the body.

Insert the nozzle assembly and valve body as a unit into the pre-
combustion chamber opening, Turning the body in a clockwise
direction and at the same time pressing down will assure alignment
of the serrations.

Install a new large seal (5) on the retainer nut. A light coating of
lubricant on the seal will permit it to seat properly.

Tighten the retainer nut to prevent leaks between the neczzle assem-
bly end the neczzle assembly seats. A torque of 100 to 110 pounds
feet is adequate to tighten the retainer nut.

INSTALLING FUEL
INJECTION VALVE

5-Large seal. 6-Small seal.
7-Injection valve bady.

*

5. Place a new small seal (6} over the threads on the top of the valve
body and on the retainer nut,

6. Connect the fuel injection line and tighten the nuts.

Fuel Injection Pumps

Testing Fuel Injection Pumps: It is not usual for one pump on an engine
to require replacement unless all the pumps are worn. Worn fuel injec-
tion pumps will result in loss of power and hard starting. When loss of
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power and hard starting is accompanied with a clear exhaust, good
compressicn and no blow-by gases from the crankcase breather it indi-
cates worn injection pumps. The tools and information required to service
and check fuel injection pumps are available at your Caterpillar Dealer.

COQLING SYSTEM

Coolants: Water used in the cooling system should be soft, or as free
as possible from scale forming minerals. If it is impossible to obtain soft
water it is advisable to treat the available water with Caterpillar Rust
Inhibitor. The use of this rust inhibitor in the cocling system will prevent
the formation of rust. It will also retard, and in some cases completely
elimincate mineral deposits within the engine. Most commercial anti-freeze
solutions contain rust inhibitors, therefore, it is not necessary to use rust
inhibitors with thcse anti-freeze solutions which do contain inhibitors.
Your Caterpillar dealer stocks Caterpillar Rust Inhibitor in convenient
one quart cans. Directions for its use cre printed on each can.

When the temperature is below freezing sufficient cnti-freeze should
be used in the ccoling system to prevent freezing, Variocus anti-freeze
mixtures such as ethylene glycol (Prestone, G.M., Permaguard, Zerex,
etc) denatured ethyl aleohol, methemol (svnthetic wood or methyl
alcohol) and glycerine are all suitable for use. Alcohol con be used
successiully but, because it readily evaporates at the normal operating
temperature of the diesel engine, the solution should be tested frequently
—even daily—eand kept up to correct strength. This loss by evaporation
is objectienable but the temperature regulators should not be removed,
Deing so might make the solution run cooler and save the alechol, but
is not desirable for good performamce. It is essential, therelore, that the
coclant be tested frequently to assure adequate protection.

Filling: Fill the starting and diesel engine cooling system by pouring
the coolant into the radiator filler opening.

Draining: Every 1000 service hours drain and refill the cooling system.
The cocling system is drained by removing the radiator cap, opening the

CYLINDER BLOCK DRAIN FLUG
*
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valve on the radiator water outlet on the left side and by removing the
diesel cylinder block drain plug at the left rear of the diesel engine block,
This should be done at the end of the day’s run when dll the material is
in suspension and will drain with the liquid.

Cleaning The Radiator: Every 1000 service hours clean dirt and trash
from in between the tubes of the radiater which may cause excessively
high operating temperature. This dirt may be easily remaved by remov-
ing the copscrews which hold the perforated guard in place. Then wash,
brush or blow the dirt out with whichever method is available ond most
ettective,

Cleaning The Cooling System: The cooling system should be drained
occasionally to remove dirt and sediment which accumulates. The drain-
ing should be done at the end of the day's run, when the foreign moterial
iz in suspension and will easily drain with the liquid.

The cooling system should be washed out occasionally. To do this,
run the engine until the liquid in the cocling system is at operating tem-
perature, cnd the loose foreign material is stirred up. Then stop the en-
gine, and drain as quickly as possible betore the sediment has time to
settle. Close the drain and pour in kerosene equal to about one-tenth the
capacity of the cooling system and fill the remainder with a solution of

one-half pound (226.8 grams) of washing soda to each gallon (3.8 liters
or B Imp. Gal) of water. Run the engine for about one-hall hour, and
again drain and flush the system with clean water.

I the gbove treatment does not prove elfective, an acid solution may
be used. Acid must be used with extreme care ond only after other means
have proved ineffective, Immediately aiter the system has been washed
with the soda solution described, fill the coeling system with a solution
of five parts hydrochloric {commercial muriatic) acid, one part formalde-
hyde and forty-eight parts water and allow it to remain in the system for
a few hours ot operating temperature. The formaldehyde should first ke
mixed with the water, then the acid added to the solution. Drain imme-
diately after stopping the engine and thoroughly flush the system with
clean weter to which has been added a handful of washing soda which
acts as a neutralizing agent.

Atter using the acid treatment, the cooling system should be drained
and flushed with clean weter the second time at the end of the doy’s run.

CAUTION

The acid sclution is also a solvent of the metals of which
radiators are made, therefore, great care must be exercised
to avoid continuing the operation beyond the point where
the scale is dissclved. 1t is highly important that no trace of
the acid be left in the cocling system.
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SEALED PRESSURE OVERFLOW UNIT

The sedled pressure overflow unit should be cleaned every 1000 service
hours to remove lime deposits and other cccumulations which might hold
the valve in the cpen position. Such deposits are not so noticeable where
inhibitors are used in the cocling system but, even so, regular cleaning
of the unit should be encouraged.

To clean the unit, disassemble by removing the screws which hold the
cover in position. Lift off the cover, then remove the seal assembly and
brush the parts theroughly until all of the foreign matter has been re-
moved.

CAUTION

Do not wash the unit in any kind of cleaning solutien be-
cause so doing may damage the seal.

FAN BELT ADJUSTMENT

The fon belts should be checked every 250 service hours for proper
adjustment.

If the fan belts are operated too loose, they will slap against the pulleys,
causing unhecessary wear to the belts and possibly slipping to the ex-
tent that the engine will overheat. 1f the belts are too tight, unnecessary
stresses are placed upen the fom bearings and belts, which might shorten
the life of both. Correct adjustment exists when the belts can be pushed
inward 3 to 1 inch (1.9]1 to 2.54 cm.) with approximately 25 pounds pres-
sure exerted midway between the pulleys as shown ot (1).

When a kelt {or belts) need replacing, a matched set which is avail-
able from vour Caterpillar dealer should be used. Always install a
matiched set—never only one.

CHECEING FAN BELT TENSION

1-Correct adjustment allows 3/ to 1 inch
(1.91 to 2.54 cm.} slack at this point.

*

Adjusting Belts: Loosen the three retaoining nuts (3) which hold the
fon hub bracket to the timing gear cover. Loosen the locknut {2) on the
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rod and the end of the valve rocker. This clearance should be .025 to
030 inch {0.64 to 0.76 mm.). To adjust, loosen the adjusting screw lock-
nut (5) on the compression release push rod and turn the adjusting nut
{4) until the correct clearance is obtained. If the compression release push
rod turns when adjusting, hold the push rod with a wrench on the two
flat surfaces below the locknut, Recheck the adjustment after the locknut
is tightened. Check this clearance every time the valve clearances are
changed or checked.

g

VALVE CLEARANCE ADJUSTMENT COMPRESSION RELEASE PUSH
1-Thickness gauge. 2-Locknul ROD ADJUSTMENT
3-Adjusting screw. 4-Adjusting nut. 5-Locknut.

Check Valve Rotators: Check the valve rotators with the engine run-
ning, after the valve clearance adjustment check has been made, to see
if the valves rotate. The rotating of valves decreases carbon build up and
uneven wear, thereby increasing the life of the valves. To check the rota-
tion of the valves, cbserve the lines on the spring retainer through one of
the three holes in the valve sleeve. If the valves do not tumn the valve
rotators should be replaced. See your Caterpillar dealer.




Attachment Instructions

Attachments are available from your Caterpillar dealer. Many of these
attachments will add to operator comfort and convenience as well as
increase the usefulness of your engine.

STARTING ENGINE VALVE CLEARANCE ADJUSTMENT

The valve clearance adjustment should be checked every 2000 service
hours. To check the adjustment remove the carburetor and valve cover.
The valve clearance check or adjustment should be made when the
engine is hot. To check, crank the engine until the valve closes and the
valve lifter is at its lowest position.

To Adjust: Turn the adjusting screw until there is .008 inch (0.2 mm.}
clearance at {2) between the adjusting screw and .the end of the valve
stem. Check this clearcmee with a thickness gauge (1)

STARTING ENGINE VALVE
CLEARANCE ADJUSTMENT

1-Thickness gauge. 2-There should
be 008 inch (0.2 mm.) clear-
ance at this point.

*

SPARK PLUG ADJUSTMENT

The spark plugs should be examined every 1000 service hours. The
gap should be kept at approximately 030 inch (.076 mm.). Measure this
gap with a thickness gauge. To adjust the gap, bend the outer electrode.

STARTING ENGINE MAGNETO
American Bosch Magneto

Do Not Lubricate The Magneto At Any Point: The bearings are packed
with a Ball and Roller Bearing Grease when assembled, and this should
be replaced only when the magneto is taken to your Caterpillar dedler for
checking or reconditioning.

Checking Contact Point Opening: Every 1000 service hours check the
contact peint opening.
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g
. E

CHECKING CONTACT POINT
QPENING

1-Contact point bumper block on one
of the highest slovations on the cam.

+

To check, first remove the distributor plate which is held in place by
four screws. Care should be taken in removing the plate not to damage
the gasket. Clean any carbon dust from the inside of the plate using a
goft cloth, dampened with o non-inflammable cleaning fluid. Remove
the distributor rotor, then turn the engine until the contact point bumper
block (1} is on one of the highest elevations of the cam. Check the clear-
ance with « thickness gauge between the contact points as illustrated.
This clearance should ke .014 to .018 inch {.35 to 46 mm.).

Adjusting Contact Point Opening: Loosen the screws (2} which hold
the adjustable contact point bracket and meve the bracket by inserting
a screw driver in the eccentric slotied-head screw (3) and turn either
clockwise or counterclockwise until the correct point opening is obtained.
Then tighten the fastening screws and recheck the adjustment.

ADJUSTING CONTACT POINT
OPENING

2-Bracket fustening serews. 3-Eccentric
slotted-head screw.

+

Testing: A magneto may be tested when coupled to the engine by
turning the switch, ON, removing the cable from a spark plug, and held-

§
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ing the terminal 1 inch (3.17 mm.) away from the metal base of the plug
while cranking the engine. If no spark passes from the terminal to the
metal base, disconnect the magneto switch wire from the magneto where
it is connected to the terminal on the top of the magneto housing and test
again. If a spork passes from the terminal to the base with the switch wire
removed, the wire running from the magneto to the switch has become
grounded or the switch requires replacement. If, with the switch wire off,
the magneto still dees not fire, remove the magneto as instructed in the
next poragraph and take it to your Ceaterpillar dealer for testing.

To Remove Magneto For Testing: Disconnect the cables from the mag-
neto. One of the cables should be tagged or marked in socme convenient
manner which will designate the proper position of these cables, Remove
the two capscrews that hold the magneto to the timing gear cover and
litt off the magneto. Do not remove the magneto mounting trunnion when
liting the magneto from the engine.

To Time The Magneto To The Engine: Check the adjustment of the
contact points. Locate the firing peint of No. 1 cylinder by removing the

LOCATING CORRECT POSITION OF
" FLYWHEEL FOR TIMING MAGNETO
TO ENGINE

1-Bolt.
+

cover from the top of the starting engine clutch housing emd the spark
plug from Na. 1 cylinder. Crank the engine slowly until the air is forced
from the spark plug opening. This indicates the piston is coming up on the
compression stroke. Place @ 3% inch by 2 inch bolt (1) in the hole in the
flywheel housing, Continue to turn the crank slowly until the bolt drops
inte the hole in the flywheel Remove the bolt and replace the cover.

Remove the plate at the end of the magneto by taking out the four
small fostening screws. Turn the magneto shaft backwards (to prevent
the impulse from catching) until the mark “"A" on the distributor gear (2)
lines up with the red line on the mognet rotor shait gear (3). At this
point if the distributor rotor is installed the distributor rotor contact (4)
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TIMING MARKS ON MAGNETO

2-Muark “A" on distributor gear.
3-Magneto rotor shait gear.

+*

should be in the position shown. When the distributor plate is installed
the No. | cylinder spark plug wire conductor in the plote will contact the
rotor contact (4).

!

. T18760

ROTOR POSITION TQO TIME TIMING MARES ON MAGNETO
MAGNETQ TO ENGINE MOUNTING TRUNNION

4-Rotor contact. 5-Mark “TC” in magneto
mounling trunnion.

Place the magneto into position, making sure the mark on the impulse
lug lines up with the mark "TC" (5) in the magneto mounting frunnion,
and bolt the magneto into place. Check the location of the rotor before
replacing the plate to be sure it has not changed its position and then
replace the plate on the magneto.

Wice Magneto

Do Not Lubricate the Magneto at Any Point: The bearings are packed
with a ball and roller bearing grease when assembled, and this should
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be replaced only when the magneto is taken to your Caterpillar decler
far checking or reconditioning.

Checking Contact Point Opening: Every 1000 service hours check the
contact point opening.

To check, first remove the distributor cap. Care should be taken in re-
moving the cap not to damage the gasket Clean any carbon dust from
inside the cap and any carbon track from the rotor by using a soft cloth
dampened with a non-inflammable cleaning fluid. Remove the distributor
rotor, then turn the engine until the contact point bumper block (1) is on
one ol the highest elevations of the cam. Check the dearance with a
thickness gauge between the contact peints as illustrated. This clearance
should be .015 inch (.38 mm.).

Jaseg?t o Tse€s72 .

CHECKING CONTACT POINT ADMISTING CONTACT POINT
OPENING CPENING
1-Contact point bumper biock on one 2-Bracket lastening screws.
of the highest elevations 3-8lot.
of the cam,

Adjusting Contoct Point Opening: Locosen the screws (2) which held
the adjustable contact point bracket and move the bracket by inserting
a serewdriver in the slot {3) and turn either clockwise or counterclockwise
until the correct point opening is obtained. Then tighten the fastening
screws and recheck the adjustment.

To Remove the Contact Points: To remove the contact points on later
magnetos remove spring clamp screw (4). Remove the two screws (2)
used in adjusting coniact point opening.
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REMOVING CONTACT POINTS
(Later Magneto) {Earlier Magneto)

4-Spring clamp screw. 4-Lock and washer. 5~Spring clamp
screw.

To remove the contact points on ecrlier magnetos, remove spring clamp
screw (9), lock and washer (4) and the two screws (2) used in adjusting
contact point opening.

Testing: A magneto can be tested when coupled to the engine. Remove
the cable from a spark plug (rotate the terminal to facilitate removal),
insert a Y inch (6 mm.) bolt or similar metal object into the terminal to
contact the wire, and hold the terminal so the end of the belt is 1 inch
(3.17 mm.) away from the metal bage of the spark plug. Turn the mag-
neto switch ON and crank the engine. If no spark cccurs between the
bolt and the spark plug kase, disconnect the switch wire from the ter-
minal on the magneto and test again. If a spark now occurs with the
switch wire removed, the wire frecm the magneto o the switch has be-
come grounded or the swiich requires replacement. If, with the switch
wire off, the magneto still does not lire, remove the magneto as instruct-
ed in the next poragraph and toke it to your Caterpillar dedler for
testing.

To Remove the Magneto for Testing: Disconnect the cables from the
magneio. One of the cables should be tagged or marked in some con-
venient manner which will designate the proper position of these cables.
Remove the two bolts that hold the magneto to the timing gear cover
and lift off the magneto.

To Time the Magneto to the Engine: To time the magneto to the engine,
proceed as follows:

1. Locate the X' mark (1) on the starting engine magneto drive.

2. Turn the magneto impulse coupling until the "X mark (2) on the
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TIMING MARES

1-Mark “X" on magnete drive. 2-Mark
X" on the impulae coupling tang.

*

[ tanls

SLTUYPSY
tang is in such a position as to line up with the mark on the mag-
neto drive.

Install the magneto with the "X marks together and tighten the
bolts.

STARTING ENGINE CLUTCH

To Test The Adjustment; Pull the clutch lever to the engaged position.
The lever should go into this positicn with a distinct snap, and should
require o reasonably hard putl, The chutch should be checked every 500
service hours for proper adjustment.

To Adjust: Remove the plate from the top of the clutch compartment.
Turn the clutch adjusting collar {2) until the lock pin (1) is accessible.
Pull the lock pin out and turn the collar to the right until the lock pin
' drops into the next hole.

Test the adjustment by engaging the clutch. If one hole gives a slightly
loocse adjustment and the next gives too tight an adjustment, use the
looser adjustment.

STARTING ENGINE CLUTCH
ADJUSTMENT

1-Lock pin. 2-Adjusting collar.
*
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STARTING ENGINE CLUTCH AND STARTER PINION CONTROL
LEVER ADJUSTMENT

The clutch and starter pinion control lever should be checked every 500
service hours for proper engagement of the starting engine clutch and
starter pinion. Failure to check this adjustment may result in the cluich
being engaged before the starter pinion is engaged with the flywheel ring
gear or excessive clutch slippage. After the starting engine clutch hos
been tested for proper cdjustment the control lever adjustment may
be checked by grasping the control lever (1) and engaging the cluich
cnd starter pinion. With contro! lever and lever (2) held as far toward
the front of the engine as it will go, measure the gap between the flat on
the block (3) end the finished flat, nearest the front of the engine, on the
lever (2). The, clearance should be 1/64 to 1/32 inch (40 - .80 mm.) for
correct adjustment.

If the clecrance is greater or less than 1/64 to 1/32 inch (40 - 80 mm.)
the correct clearance should be obtained as follows:

Move the clutch lever (2) toward the front of the engine until the
clutch snaps inte engogement.

. RHemove the nut and block (3) from the starter pinion control lever (1)

. Engage the starter pinion by moving the lever (1) toward the front
of the engine until the laiches hold the siarter pinion in engagement.

Assemble the nut cnd block to the lever and rotate the block until
a flat on the block has 1/64 to 1/32 inch (40 - .80 mm.) gap between
it and the finished flat nearest the front of the engine on the clutch
lever, when both the cluftch and storter pinion control levers are as
for toward the front of the engine as they will go.

STARTING ENGINE CLUTCH
AND STARTER PINION
CONTROL LEVER

1-Starling engine pinion control lever,
2-Clutch control lever.
3-Block and nut.

*
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STARTING ENGINE FUEL SYSTEM

Keeping the starting engine fuel tank filled will prevent condensation
in the tank. Periodically drain any water which may have accumulated
in the starting engine fuel teank sediment bowl. Cccasionally remove the
drain filter on the bottom of the starting engine air inlet tube and inspect
the filter element. If it is deteriorated, replace it. Check the carburetor for
proper adjustment every 300 service hours.

Carburetor Adjustment: To obtain «n approximate carburetor adjust-
ment, turn the adjusting screws gently against their seats. Then back oft
the high speed screw (8) one turn from the closed position and the idling
speed adjusting screw (1) one-hall turn from the closed position.

A more accurate adjustment con be made with the engine running at
full governed speed by turning the high speed adjusting screw out to
make the mixture richer ¢r in to make it leaner. Adjust this screw tc a
point that will give the greatest amount of power with a clear exhaust.

Turn the idling speed adjusting screw until the engine will idle regularly
" at slow speed without emitting black smoke from the exhaust. Turn this
screw out to make the mixture richer or in to make it leaner. Turn the
idling speed control screw (2) to the left (out) to decrease idling speed or
to the right {in) to increase the speed.

STI7EA

CARBURETOR ADJUSTMENT STARTING ENGINE SEDIMENT

1-ldling speed adjusting acrew, 2-Idling BOWL FILTER
speed conlrol screw. 3-High 1-Sediment bowl, 2-Valve. 3-Gaslket.
speed mixture adjusting screw. 4-Nut. 5-Edge-type lilter slement.

Sedimeni Bowl Filter: The sediment bowl (1) collects water and sedi-
ment that may be in the fuel To remove the collected water and sedi-
ment, close valve (2) and remove the bowl by unscrewing nut (4) that
clamps it to the body of the valve, Unscrew the edge-type filter element
{5) and shake it in kerosene or nonflammable cleaning fluid. When the
bowl is replaced see that the gasket (3) is clean, is in the correct position
and is not broken.
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FLYWHEEL CLUTCH

To Test The Flywheel Clutch Adjustment: Pull the clutch lever to the
engaged position, For « desirable adjustment the lever sheould go into

the enguged position with o distinct snap, and should require o reasen-
ably hard pull

Open Type Cluich

To Adjust Open Type Clutch: Disengage the clutch and loosen the nut
(1) on the adjusting collar clamp bolt. Turn the collar (2) a few degrees
in a clockwise direction; then tighten the clamp bolt before testing for
correct adjustment. Repeat this adjustment until the desired clutch snap
is obtained.

OPEN TYPE CLUTCH
I-Clamp belt. 2-Rdjusting 1-Adjusting lock pin. 2-Adjusting
collar, collar.

Enclosed Type Cluich

Twin Disc Cluich Adjustment: Remove the inspection cover and turn
the adjusting collar (2) until the lock pin (1) con be reached. Pull out the
lock pin and tighten the clutch by turning the collar to the right or clock-
wise until the lock pin drops into the next hole. Test the adjustment by
engaging the clutch, If one hole gives too tight an adjusiment, and the
cther gives a slightly loocse adjusiment, use the looser adjustment. Re-
place the inspection cover.

Draining The Flywheel Clutch Housing: The clutch plates are designed
to operate dry. The drain plug in the bottom of the flywheel housing,
should be removed every 50 service hours to drain any lubricant that may
have seeped into the compartment from the engine, or clutch bearings.
Lubricants for these points should not be allowed to accumulate in the
housing.

E
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ELECTRICAL SYSTEM
The basic electrical system is composed of the following:
1. Battery. 3. Generator regulator.

2. Generator. 4, Wiring.

These components functioning tegether produce the electricity neces-
sary for operating the electrical equipment on the machine and each is
dependent upon the others for satislactory operation. In the event of
failure or improper operation it is essential to check the entire electrical
system, as a defect in one component can cause damage to another,

The topics which follow describe the proper maintenance of the com-
ponents to assure satistactory operation of the electrical system.

Battery

Every 50 service hours, or more often when continuous operation with-
out the use of the battery is encountered, the following attention should
be given to the battery to insure high efficiency end maximum operating
life.

Testing: The battery should be tested with a hydrometer and kept to a
specific gravity of 1.250 or above. Always test a battery for degree of
charge before adding water. The specific gravity between the cells
should be within .025. A dangerously low peint of charge is indicated
by « hydrometer reading of 1.150 which will permit the battery to freeze.
A specific gravity of 1.250 will permit the battery to withstand tempera-
tures as low og —60°F. without freezing.

Water Addition: The water level should be maintained 34 inch (9.5
mm.) above the separators or insulators by addition of distilled water or
“approved water’” (water free from impurities by analysis). Do not over-
fill or underfill the cells of the battery as either has a detrimental effect
on battery life.

Charging: The charging rate is correct when the battery maintains a
minimum specific gravity of 1.250 and does not require the additioen of
more than 1 ounce of water per cell per week or 50 service hours.

When there is evidence of either overcharging or undercharging, the
cause should be found ond corrected as soon as possible to protect the
service life of the battery. See the topics, GENERATOR, GENERATOR
REGULATOR and WIRING.

Cleanliness: Keep the top of the battery clean and dry to prevent cur-
rent losses and keep the terminals clean and tight. To clean corresion
from the battery terminals, scrub them with o weak solution of bicar-
bonate of soda (baking soda) and water. Dry the battery thoroughly,
then coat the terminals with lubricant to prevent corrosion, Keep the bat-
tery securely ifostened in its compartment at all times.
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Installation: When installing o battery in its compartment, iasten it se-
curely and be sure to attach the cables to the correct battery terminals.
Incorrect grounding of the battery will reverse the polarity of the elec-
trical system and cause damage to the generator regulator. See the
topic, GENERATOR REGULATOR.

Generator

Never operate o generator with an open circuit between it and the
battery.

General Reconditioning: Every 2000 service hours, the generator should
be removed and the commutator cmd brushes checked for glaze or dark-
ening. At the same time the generator should be completely disassem-
bled, washed and have all worn parts replaced. It is suggested that this
cleaning and recenditioning be entrusted to your Caterpillar dealer,

Generator Removal: Remove all wires from the generator and tag them
so that they may be connected correctly when the generctor is rein-
stalled. Remove the bolts or stud nuts that hold the generater in position
and lift off the generator.

Generator Installation: Whenever o generator is installed, or recon-
nected to the generator regulator, it must ke polarized before starting the
engine. Follow the instructions carefully to prevent damage o the gen-
erater, generator regulator, or both, due to incorrect polarizing.

. Place the generator in position and install the bolts or stud nuts.

. Connect all wires to the generator, regulator and battery. See the
topic, WIRING.

Polerize the generator.

Polarizing Delco-Remy Generators: With the disconnect switch ON, if
so0 equipped, connect o jumper wire momentarily between the regulator
terminals marked BAT and GEN. Make sure all connections are clean and
tight. See the topics, BATTERY, GENERATCR REGULATOR and WIRING.

Polarizing American-Bosch Generators:

Disconnect the wire from the generator regulater terminal marked
FIELD.

Touch this wire momentarily to the generater regulator terminal
marked BAT.
. Reconnect the wire to the generator regulator terminal marked
FIELD.
CAUTION-
Always disconnect the wire from the generator regulator
terminal marked FIELD. Never use a jumper wire between

the terminals on the generator regulator or generator
marked FIELD, ARM or BAT,
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Generator Heculator

The generator regulator is adjusted at the factory for avercge operat-
ing conditions. The regulator may have to be readjusted to provide the
proper charging rate for the particular operating conditions of the ma-
chine. In case of {ailure of either the regulator or generctor, both uniis
should ke taken to your Caterpillar dealer, where the cutput of the gen-
erator can be checked and the regulator adjusted accordingly.

Charging Rate: The normal function of the generator regulator is to
adjust the generator charging rate by sensing the degree of charge in
the battery. As the battery becomes fully charged, the charging rate
should drop until the ammeter indicates a rate only perceptibly above
ZETO.

When improper charging of the battery is encountered, the entire
electrical system should be carefully checked. l.cose or dirty connec-
tions, worn or broken wires, or a faulty generator can prevent a good
regulator from functioning properly. See the topics, BATTERY, GEN-
ERATOR, and WIRING.

Polarity: Electrical systems may have either the positive or negative
battery terminal grounded. When connecting the battery, be sure to

ground the same battery terminal that was originally grounded. On new
installations or where the battery grounding is questioned, check the
generator regulator to determine the polarity of the system. The battery
must be grounded as indicated on the regulator or damage will result.

The voltage and polarity of the electrical system are marked either on
the cover or on the base of the regulator near a mounting hole. These
marks may appear in any of the following forms: 12 VOLTS - NEGATIVE
GROUND,” "12V -NEG.,” or "12V N." Similar marks are used for other
voltages and for POSITIVE ground systems.

Wiring
The wiring forms an important part of the electrical system and care
should be used to protect it from damage. When the electrical system is
being serviced, check the wiring for loose or dirty connections, worn
insulation or broken wires. Inspect the baitery terminals and cables. Poor
connections or wiring can cause trouble or damage in other parts of the

electrical system. See the topics, BATTERY, GENERATOR ond GEN-
ERATOR REGULATOR.

Wiring Diagrams: The diagrams are furnished so that when it becomes
necessary to disturb the electrical equipment for purpcse of recondition-
ing or parts replacement, reassembling may be accomplished without
difficulty. The battery terminal te be grounded is determined by the
generator regulator. See the topic, GENERATOR REGULATCR.
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Tz23708 BATTERY REGUL ATOR

WIRING DIAGRAM FOR 24 VOLT ELECTRICAL SYSTEM
WHEN EQUIFPED WITH GLOW PLUGS
(Positive ground)
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BREAKER LOAD
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T23650C REGULATOR BATTERY

WIRING DIAGRAM FOR ENGINES EQUIPPED WITH 6 OR 12 VOLT
GENERATOR AND STARTER FOR STARTING ENGINE
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WIRING DIAGRAM FOR 24 VOLT ELECTRICAL SYSTEM WHEN
EQUIPPED WITH GLOW PLUGS
(Negative ground)
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GLOW PLUG BUS BAR

T sLow PLUGS

GLOW PLUG SWITCH

TI672% 110 YOLT A.C, SUPPLY

WIRING DIAGRAM FOR ENGINES EQUIPPED WITH
GLOW PLUGS FCOR USE WITH 120 VOLT A.C.

GLOW PLUG BUS BAR WIAE USED

e
““*\c‘ww PLUGS BENETE

GLOW PLUG SWITCH

\.L

[

~a——TRANSFORMER

|

A

TIET4] 240 VOLT A. C. SUPPLY

WIRING DIAGRAM FOR ENGINES EQUIPPED WITH
GLOW PLUGS FOR USE WITH 240 VOLT A.C.

ELECTRIC STARTER
(12 aond 24 volt systems)

No pericdic service is indicated for the electric starter brushes between
general reconditioning periods. The brushes should only be inspected
alter removal of the starter from the engine and removal of the commu-
tator end bearing frame. The 24 volt electric starter commutator end and
drive end bearings are equipped with wicks for lubrication purposes.
The wicks should be saturated with oil whenever the electric storter is
removed or disassembled.

General Reconditioning: Approximately every 4,000 service hours, the
starter should be removed so that it may be completely disassembled,
washed and have ali parts replaced that show evidence of being unsat-
istactory for recson of wear. Do not use a degreaser or high temperature
cleaning method when cleaning parts of the starter or overrunning clutch.
If the overrunning clutch turns roughly when rotated in the overrunning
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direction or slips in the cranking direction, after the clutch has been
washed, it must be replaced with a new clutch, It is suggested that clean-
ing and reconditioning be entrusted to your Caterpillar dedcler.

AIR STARTING MOTOR OILER

The «ir starting motor ciler automatically meters il into the air stream
in the form of a fine fog to lubricate the air moter vemes when the air
control valve is opened. An dair director tube (venturi tube) located in the
air passage of the oiler body (3) delivers air pressure above the oil in
bowt (4). Oil flows from the bowl through a tube and drilled passage in
oiler body (8) into the air strecon cmd then to the motor.

The ciler is designed to cperate sgtisfactorily in a perpendicular posi-
tion as long as the bow! is kept lilled with lubricant. The oiler should be
regulated to meter about four drops of oil per minute to the air strecm.

Qil drips into the «ir stream only when dir passes through the cil to
the air motor.

To regulate the drops of il from the oiler.

1. Crank the engine with the compression release lever in the start
position and the governor control in the shut-off position.

Turn valve needle (1) countercloeckwise to increase or clockwise to
decrease the amount of &il.

While cremking the engine watch the sight feed glass (5) to see the
oil dripping.

If the oiler becomes clogged or comnot be cdjusted to deliver the
proper quontity of oil, remove top plug (2) and valve needle (1) from
the plug. Lift the oil drip gland out of the body and wash it in kerosene
or nonflammable clecning fluid. Be sure the oil passage is open in
both the body and drip glend belore reinstalling the top plug. If it is sus-

AIR STARTING MOTOCR OILER

1-Valve needle. 2-Top plug. 3-Qiler
body. 4-Bowl. 5-Sight feed glass.

*
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pected that dirt or sludge has gecumulated in bow! {4) remove the bowl
end clean it thoroughly in kerosene or nonflammable clecming fluid
- and blow out the passages in the body with compressed air.

WOODWARD UG8 GOVERNOR OPERATION
Starting The Engine

Mcke the usual checks o lubricant, coolant, fuel supply, cranking
capacity {if air starting is used) and disengage the flywheel clutch or re-
move cny load from the engine then perform the following steps:

1. Turn the load limit knobk (3) indicator between "5 and "7 an the
dial. '

Turn the synchronizer knob {2) clockwise or in “fast” direction until
the synchronizer indicator (4) registers "8" on the dial. (This setting
is for an initial start, and experience will determine the correct setting
for individual engines). The synchronizer knob controls engine speed
the some as a governor control lever or throttle.

. Crarnk the engine and allow it 1o run at gbout half normal engine
speed for five minutes. To adjust the engine speed, turn the syn-
chronizer knok.

. Turn the load limit knob indicator to V'10" which will allow the engine
to carry the load as it is applied in step 7. This can be done without
overloading of the engine as the load is applied in step 7 because all
Caterpillar engines have a separate rack stop to prevent engine
overloading.

. Turn the synchronizer knob clockwise until the engine runs at full
rated speed.

Three general groups of applications have different speed droop
knob settings preliminary to applying the load in step 7 as follows:

A—=Single Unit Application:

If the engine is to operate as a single unit, that is, not com-
pounded with other line shaflts, the speed droop knob (1) indi-
cator should be left at "0 then proceed with step 7.

B—Solid Line Shait Compounding:

If the engine is to be compounded on solid line shafting, set the
speed droop knob indicator between “30" and V70", then pro-
ceed with step 7.
C—Fluid Coupling And Other Compound Applications:

If the engine is operating an application which is to be com-
pounded with units with similar drives, the speed droop knob
indicator should be set at the lowest value which will give a sat-
islactory load division when the load is applied in step 7. Ex-
perience will determine this setting.
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Apply the load. Re-adjust synchronizer knob and/or speed droop
knob if necessary to secure load division if the unit is paralleled or
compounded. The load indicator pointer {5) behind the load limit
knob indicates the relative position of the fuel rack and indicates
relatively the load on the engine.

WOODWARD UGS GOVERNOR

1-Speed droocp knob. 2-Synchronizer
kneb, 3-Load limit knob. 4-Synchron-
izer indicator, 5-Lowud indicalor pointer.

L J

The above steps are basically what should be done tc start and run
the engine when equipped with Woodward UG8 Governcr. There are
differences in installaton ond applications, particularly compounded
applications, which require adjustments so varied that specific instruc-
tions cannot be given in this bock. However, the adjustments io the
governor alter the load is on the engine have the effects as follows:

The engine with the lowest speed droop setting will be the engine
which will respond to and carry load increases. The speed droop may
have to be adjusted on one or both engines to give speed drcops
which will result in stable operation and yet provide for load division
as the amount of lead increases.

Ta cquse an engine to assure more of the continuous load, turn the
synchronizer knob clockwise. When the engines are paralleled on
solid line shafting, etc., individual engine outputs are odjusted by
turning the synchronizer knobs.

The synchronizer indicator (4) merely indicates how many turns of the
synchronizer have been made.

To Stop The Engine

1. Remove the load and turn the synchronizer knob to allow the engine
to idle at about half engine speed for five minutes before stopping.
(If the knob is left in this position, step 2 of starting need not be ob-
served at the next start.)

Stop the engine by turning the load limit knob 1o "0", If the tempera-
ture is below freezing, or if freezing weather is expected before the
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engine will be started again, drain the cocling system to protect it
with an anti-freeze solution, See the topic, COOLING SYSTEM.

Synchrenizing Motor: A synchronizing motor may be mounted on a
special cover for the UG8 governor to provide remote speed control. Its
use enables the switchboard operator to maich the speed of an engine
driven unit with that of other units, or o system, before synchrenizing and
to change load distribution after synchronizing.

The motor used is of the split field, series wound, reversible type, It
can be used on either direct current or alternating current at its specified
voltage. It should be wired as shown,

LOWER

TO LINE TWO WaY
SWITCH

REVERSIBLE
MOTOR

TI3152

GOVERNOR SYNCHRONIZING MOTOR WIRING DIAGRAM

VEBNIER GOVERNOR CONTROL

The vernier type governor control provides a means of adjusting engine
speed to the exact speed desired. This is particularly desirable when
paralleling electric sets and when loading engines that are operating in
parallel. The control also can be used to quickly raise or lower engine

VEBNIER GOVERNOR CONTROL

1-Plunger lever. 2-Conirol levor knob.
3-Ndapter quadrant. 4-Plunger, 5-Con-
trol mechanism lever.

*
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speed between low idle and full load settings. The control may be located
on either the left or right side of the engine.

Pressing the plunger lever (1) maves the spring Joaded plunger (4} out®
of either hole in the adapter quadrant (3), thus permitting free movement
of the control mechanism lever (5) to any position between low idle and
full engine speed positions.

The spring loaded plunger (4) will lock the control in high speed
tange when the plunger is engaged in one of the holes in the adapter
cuadrant (3).

The control lever knob (2) is provided to allow minute speed changes.
This is done by turning the control knob in either direction.

LEFT HAND CONTROL

1-Full speed position. 2-Starting posi-
tion, 3-Shut-off position.

*

Position Control For Starting: If necessary, press the plunger lever and
rotate the control mechanism lever to a pesition approximately haif way
between the shut-off and full speed positicns as shown at (2).

IR

RIGHT HAND CONTROL

1-Full speed position. 2-Siarting
position. 3-Shut-off position.

»

et e o
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Position Control For Full Speed: Rotate the control mechanism in such
¢ manner that the top of the control mechanism moves toward the front
, ol the engine until the plunger drops into the hole in the adapter quadrant
and the controi lever is in the position shown at (1). Adjust for desired
speed by turning the control lever knob.

Position Control For Shut-off: [f necessary, press the plunger lever and
rotate the control mechanism lever toward the rear of the engine as far
as possible as shown at {3) and hold in this position until the engine
stops. The control may be locked in the shut-off position if so desired.
This is done by rotating the control mechanism toward the rear of the
engine until the plunger drops into the hcle in the adapter quadrant and
the control lever is in the pesition shewn at (2), and then turning the
control lever knob until the engine stops.

STARTING AIDS
Glow Plugs

Maintenance: If it is suspected that the glow plugs are not correctly
assisting in starting, the system should be checked for defective glow
plugs with the engine stopped. An ammeter should be used when making
this check to show that each glow plug uses approximately 7 amperes.

An ammeter of sufficient capacity should be connected to the glow
plug side of the magnetic switch and the HEAT-START switch moved to
the HEAT position. A reading on the ammeter should be approximately
equal to the number of glow plugs in the system multiplied by 7. Any

‘ reading that varies appreciably from this may indicate one or more de-
> fective glow plugs.

To locate the defective glow plug or plugs, check each glow plug sepa-
rately by removing the leads from the glow plugs, one at a time, with the
HEAT-START switch in the HEAT position. Reconnect the lead to the
glow plug before removing the lead from the next glow plug to be
checked. When a lead is removed from a glow plug with no variation
shown on the ammeter, it can be assumed that the glow plug is defec-
tive and should be replaced. Remove the ammeter from the magnetic
switch.

To 1emove a defective glow plug, disconnect the lead from the glow
plug and unscrew the glow plug from the precombustion chamber.

Apply anti-seizure compound io the thread of new glow plug and in-
stall the glow plug into the precombustion chomber tightening it to
torque of 10 to 12 pounds feet.

The glow plug should lirst be removed before removing and replacing
a fuel injection valve to eliminate the possibility of damaging the glow
plug.
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Replacing Fuel Injection Valves: The glow plug should first he removed
before removing and replacing a fuel injection wvalve to eliminate the
possibility of damaging the glow plug.

Ether Starting Aid

Maintenance: [f it is suspected that the ether starting aid is not function-
ing properly to assist in starting, disassemble the ether discharger ().

1. Disconnect the tubing from the bottom of the discharger.

2. Remove the screen assembly (7) and wash the screen.

ETHER DISCHARGER

1-Scrow. 2-Free length measurement of
34 inch. 3~Rubber washer. 4-Pin. 5-Nut
and washer, 6-Ether discharger.
7-Screen assembly.

*
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Remove the nut and washer (5) to remove the discharger.
. Remove the screw (1), rubber washer (3} and pin (4).

. Inspect the pin {4) to see that it is sharp. If the pin is not sharp, re-
place it.

6. Check the small hole through the pin to see that it is clean,

Inspect the rubber washer (3). The rubber washer should have o
free length measurement of approximately 34 inch as shown at (2)
and should not be distorted, otherwise replace it.

Assemble the discharger and replace it

SAFETY SHUT-OFF CONTROLS

The purpose of the safety shut-off controls are to provide means of cuito-
matically stopping the engine to prevent damage when the lubricating
oil pressure becomes dangerously low or excessively high cooling system
temperatures occur. ]

The cil pressure shut-off is mounted on the side of the fuel injection
pump housing. Qil pressure lines between the oil pressure shut-off and
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water temperature shut-off and oil return lines from the oil pressure and
water temperature shut-offs to the diesel engine crankcase constitute the
. ail pressure arrangement of the safety shut-off controls,

Qil Pressure Shut-Off: When the engine is running cnd the lubricating
oil pressure is normal, oil is lorced by the crankcase lubricating oil pump
through a passage in the oil pressure shut-off mounting housing and
enters the shut-off mechomism at opening (G}, causing the pilot piston
valve (B) to move thus opening passage (H) to allow oil to move the shut-
oft piston (E) against pressure of spring {(F). When pilot piston valve (B)
is forced against spring (A) the passage (C) is closed 1o prevent oil re-
turning to the crankcase. When the shut-off piston is compressing spring
(F) the shut-off lever (L) is held against stop (M} by spring (E) permitting
the fuel pump rack to be moved by governor action.

Should the oil pressure become dangerously low the oil pressure
exerted on the pilot piston valve (B) will diminish, allowing spring (A) to
force the pilot valve toward oil inlet opening (G), opening passage (C)

Tisgva

OIL PRESSURE SHUT-OFF

A-Pilot valve spring, B-Pilot piston valve. C-Qil exhdust passage from shut-off
pisten chamber. D~Rezet bution. E-Shut-off piston, F-Shut-uff pisten apring. G-0il
inlet opening. H-Qil supply passage to shut-off piston chamber. 1-0il supply
paseage to the water temperature shut-off if so equipped. J-Lever arrangement.
E-Skut-off lever return spring. L-Shut-off lover. M~Shut-off laver stop.

and releasing the il pressure in the chamber thus allowing spring (F) to
force the shut-off piston (E) toward the pilot piston valve (B). This causes
the shut-off lever (L) to be forced against lever arrangement (J) which
in turn causes the fuel pump rack to move to the shut-off pesition.

Water Temperature Shut-O#f: The water temperature shut-off in itself
is a control valve for the oil pressure shut-off, as it is actuaily the oil
pressure shut-off that functions to stop the engine. The water temperature
shut-off is used only with the oil pressure shut-off.
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When the water temperature is normal, spring (P) holds valve (R)
on its seat which prevents oil flowing from the cil pressure shut-off
through opening (0} of the water temperature shut-off and on into the

WATER TEMPERATURE SHUT-OFF CONTROL

N-Bellows, O-Inlet opening. P-Spting. Q-Temperature bulb. R-Valve. 5-Outlet
opening. T-Adjusting screw.

engine crankcase through cutlet epsning (8). This allows ail pressure to
build up in the safety shut-off system with the result that the ¢il pressure
shut-off functions to permit the governor to contrel the engine speed in
the mannsr already described.

Occurrence of abnormally high engine water temperature, heats tem-
perature bulb (Q) which is immersed in the engine water at the water
temperature regulater housing. As heat on the temperature bulb in-
creases, bellows assembly (N) expands, unseating valve (R) allowing oil
held under pressure in the safety shut-off control system to return to the
engine cremkease through passage (I) and outlet opening (8). A drop in
the oil pressure, on the pilot piston valve side of inlet opening (G) then
causes the oil pressure shut-off to stop the engine.

The temperature at which the water temperature shut-ofl operates is
adjusted by use of screw (T).

Reset Button: The reset button (D) is provided to disengage the shut-off
lever sc the engine can be started after the engine has stopped for any
reason. Pushing the reset bution releases shut-cif lever (L} from shut-oft
position, allowing the rack to be moved by governcr action. When sul-
ficient oil pressure is developed tc move shut-oif piston (E) the shut-off
lever is re-engaged so that the shut-off mechanism can function properly.
This re-engagement is evident when the reset buiton snaps out tc its
original position,

CAUTION

After starting, if sufficient oil pressure is net developed, it
is possible for the engine to run but the safety shut-off mech-
anism will be inoperative. Therefore, check the oil pressure
immediately after starting either by observing that the oil
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pressure gauge indicator is in the operating range or by
watching the reset button snap cut to the engaged position.

Water Temperature Shut-Off Adjustment: The water temperature ad-
justment should be made when the engine is cperating without load.
The shut-off has an adjustable range from 188°F. io 208°F. (87°C. to
98°C.) when there is no louad on the engine. However, an engine operat-
ing under load may cause a variation of approximately 5°F, (3°C.) in
the point at which the water temperature shut-off will open. This should
be censidered when adjusting the water temperature shut-off.

To Adjust: To raise the temperature at which the shut-off valve oper-
ates, remove the cofter pin (1), loosen the locknut (2) and turn the ad-
justing screw (3) counterclockwise. This applies more tension on the
pressure control spring, making a higher water temperature necessary
* to create sulficient pressure in the bellows to unseat the control valve.
To lower the temperature, turn the adjusting screw clockwise. Always
tighten the locknut and replace the cotter pin alter making an adjustment,

WATER TEMPERATURE
SHUT-OFF ADJUSTMENT

1-Cotlter pin. 2-Lecknui.
3-Adjusting screw.

F
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The most practical methed of moking the adjustment is as follows:
Turn the adjusting screw counterclockwise abeut three turng; then cover
the radiator and operate the diesel engine at no load until the water tem-
perature reaches that selected for shutdown under the particular operat-
ing temperature. Then, slowly turn the adjusting screw clockwise until
the engine stops alter which the locknut should be tightened. Check the
correctness of adjusiment by operating the diesel engine without the
radiator covered; then again cover the radiator to determine whether
shut-dawn occurs at the desired temperature. If not, repeat this procedure
until proper results are obtained.

SAFETY ALARM SWITCHES

The engine may be equippsd with a water temperature alarm switch
and an oil pressure alarm switch. A signal light, horn or bell or o combi-
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ELECTRICAL SUPPLY

ALARM
SIGNAL LIGHT FILOT LIGHT

TYPICAL SAFETY ALARM CIRCUIT WATER TEMPERATURE
ALARM SWITCH
&

QOiL PRESSURE
ALARM SWITCH

TI7569

natien can be placed in the circuit so that the operator will be warned in
case the water temperature or oil pressure reach dangerous levels. The
operator can then shut-down the engine and correct the difficulty. For
further in formation see your Caterpillar dealer.

Water Temperature Alarm Switch
{Loter Type)

The single pele double throw switch cem be wired so that it is either
normally open or normally clesed. The switch operates due to expansion
and contraction of the liguid in the element which is submerged in the
engine coolant. The switch operating temperature is stamped on the
copper element.

WATER TEMPERATURE ALARM
SWITCH

(Later Type Switch)
*

i
)
|
!
|
|
|
{

TSLAE
The switch is designed to be installed in series with an alarm switch
or relay switch having o rating not to exceed the maximum as follows:

1. In circuits of single phase, 115 volts alternating current, connected
directly to the alarm, 5 amperes.
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. In circuits of single phase, 230 volts alternating current, connected
directly to the relay, 2.5 amperes.

In circuits up to 600 volts alternating current, where cnother switch
{relay} is operated, 1 ampere.

. In circuits of 125 volts, where a direct current relay is employed,
.5 ampere.

. In circuits of 250 volts, where a direct current relay is employed,
25 ampere.

(Earlier Type)

The water temperature alarm switch is located either in the cover
above the water temperature regulator housing or in the regulator hous-
ing i not equipped with safety shut-olf arremgement. The rise in engine
water temperature cquses the metallic coil to expand, operating a single
throw, snap-acting, magnetic switch, This switch is open during cold and
normal water temperature ranges. When excessive temperatures are
reached the switch is closed thus sounding the alarm.

The switch (4) con be adjusted to operate the alarm at any tempera-
ture, #7°, between 50° end 350°F, For practical use on Caterpillar Diegel
Engines a stop screw (1) limits the highest temperature adjustment to the
beiling point area.

Adjustment: Remove the cover, locsen the knurled nut (8) and move
the pointer {2) to the desired calibrated temperature. Hold the pointer in
position and tighten the knurled nut securely.

EARLIER WATER TEMPERATURE
ALARM SWITCH

1-Stop screw. 2-Pointer. 3-Knurled
nut. 4-Switch.

*

Ti4408
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Qil Pressure Blarm Switch

The oil pressure alarm switch may be mounted on the right side of the
engine on a bracket fastened to the water memifold mounting studs. When
the engine oil pressure drops to the danger point a diaphragm actuates
the contact points thus closing the circuit to sound the alarm.




88 ATTACHMENT INSTRUCTIONS

The switch is designed to be installed in series with alarm or relay
switch having a rating not to exceed the maximum as follows:

1—Circuits of 115 vols, alternating current, 15 amperes.

2—Circuits of 230 volts, aliernating current, 14 amperes,

3—Circuits of § to 32 volte, direct current, 14 amperes.

4—Circuits of 115 volts, direct current, 6.5 amperes,

5—Circuits of 230 volts, direct current, 3.3 amperes.

Oil Pressure Alarm Switch Operation: When the engine is stopped the
oil pressure drops closing the switch and causing the alarm to sound. A
conirol knob (2) is provided to stop the alarm when the arrow on the knob
is turned to the START or OFF position. When the pressure builds up, the
Inob automatically flips to RUN position. Watch to be sure it doeg change
after each start, as this indicates that alarm contactor is ready to func-
tion in coase of ne oil pressure.

OIL PRESSURE
ALARM SWITCH

1-Adjusting screw. 2-Control knob.
L 2

Takast
Adjustments: This control was originally set at factory, but if it is neces-
sary to change factory setting, proceed as follows:

1—Set manual control knob with arrow pointing to RUN., This places
the contrel in the running position.

2—Decrease all tension on main spring by turning adjusting screw {1}
to left (counterclockwise).

3—Connect pressure bellows to air pressure line and apply pressure
at which contacts are to close, sounding alarm.

4 Hold pressure on bellows constant and turn adjusting screw to right
(clockwise) just to point where contacts open.
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