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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 satisfying, economical working hours are
built into each machine.

Whether or not the owner derives the maximum
service from his machine depends large Iy 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 adjustments 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 sea, are caused by someone's failure to follow
simple and fundamental safety rules or precau
tions. For this reason most accidents can be pre
yented 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
trC[CClLa.ent.

The complete observance of one simple rule
would prevent many thousands of serious injuries
each year. That rule is: "Never allemptto clean.
oil or adjust a machine while it is in motion."

T24352

Railroad Loading Rules
For domestic customers within continental

limits of the United States.

The loading rules and specifications published in
Association of American Railroads Pamphlet No.
MD-6, must be complied with when shipping
Tractors, Road Grading, Road Making, and Farm
Equipment Machinery, on open top cars. Contact
the local railroad agent or inspector for these
specifications.

T24353
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D8 TRACTOR- RIGHTFRONTVIEW
I-Handle. 2-Diesel fuel tank filler cap. 3-Governor control lever. 4-Transmission
oil filter. S-Starting engine fuel tank filler cap. 6-Diesel engine crankcase oil
filters. 7-Precleaner. 8-Fuel filter housing, 9-Radiator guard. 100Sprocket. II-Track
rollers. 12-Track carrier rollers. 13-Hydraulic pump. 14-Diesel engine crankcase
filler cap. IS-Fuel injection pump housing. IS-Governor housing. 17-Track roller

frame. 18-Front idler.
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D8 TRACTOR- LEFTFRONTVIEW
l-Sealed pressure overflow unit. 2-Starting engine exhaust pipe. 3-Diesel engine
inlet manifold. 4-Diesel engine exhaust manifold. 5-Clutch and starter pinion een
trol lever. 6-Parking brake. 7-Steering clutch control levers. 8-Flywheel clutch
control lever. 9-Diesel fuel tank. 100Charging generator. ll-Diesel engine air
cleaner. 12-Starting engine magneto. 13-Starting engine crankcase filler cap.
14-Starting engine air cleaner. IS-Starting engine transmission oil gauge.

IS-Brake pedals. 17-Tool box.
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Lubrication Instructions
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 crankshaft turns as many revolutions as are made in an hour at
normal operating speed, the dial advances one number. There are many
applications that will result in a lower than normal average engine speed.
Under this condition, the advance in the Service Meter reading will be
less than the number of clock hours of operation.

The purpose of the Service Meter is to indicate when to perform the
recommended maintenance and lubrication operations. The established
intervals in the lubrication chart and maintenance 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.

COVER ON SERVICE METER RAISED
TO OBSERVE DIAL READING

•

GENERAL LUBRICATING INFORMATION

Careful attention to the following information on lubricants and their
proper selection will add much to performance, economy and long life
of your troctor. The lubrication chart specifies the lubricants to be used,
the points to be serviced and the intervals of servicing according to
service hours. Lubricate all miscellaneous points, not equipped with fit
tings, with crankcase lubricating oil every 50 service hours.



LUBRICATION INSTRUCTIONS 7

CRANKCASELUBmCATINGOIL
(Abbreviated CO)

Type of Oils

(CO) Superior Lubricants (Series 3): Only those lubricating oils known
as Superior Lubricants (Series 3) for Caterpillar Diesel Engines should be
used in the diesel engine crankcase and the starting engine crankcase
on machines equipped with interconnected lubricating oil systems. For
recommended oil change periods, see the topic, CRANKCASELUBRI
CATING OIL CHANGEPERIODS.

NOTE

Detergent type oils that are recommended for use in
Caterpillar Diesel Engines will, within a short period of
operation, become much darker in color. This should not be
any cause for concern. The darkening of the oil is due to
minute particles of carbon, resulting from the combustion
process, being held in suspension in the oil. This ability to
hold carbon particles in suspension is one of the primary
functions of a detergent type lubricant. Otherwise, these
particles would settle out, eventually leading to objection
able deposits in the engine. When the oil darkens, there
fore, it is an indication that it is keeping the engine clean
and insuring satisfactory lubrication performance.

(CO) Straight Mineral, MIL-L-2104AOils Or Superior Lubricants (Series
3): In compartments other than the diesel engine crankcase where crank
case lubricating oil is recommended (such as starting engine transmis
sion, fuel injection pump housing, diesel and starting engine air cleanerst,
steering clutch and brake compartment and the flywheel clutch compart
ment on tractors with direct drive, 14Al-up, use either straight mineral
crankcase lubricating oil, an oil conforming to the requirements of MIL
L-2104Aspecification or Superior Lubricants (Series 3) whichever is most
convenient and economical.

S.A.E. Grade of Oil

At temperatures above freezing, S.A.E. No. 30 oil should be used in
all compartments except the oil steering clutch compartments on tractor
effective with 14A3740and 15A1600which require S.A.E. No. lOW oil
for all temperature ranges.

At temperatures below freezing S.A.E.No. lOWoil should be used to
provide better lubrication at low temperatures and also to make cranking
easier.

t For air cleaners it is permissible to use clean undiluted reclaimed oil or the most
inexpensive straight mineral oil. Be sure to change oil in the air cleaners regularly.
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S.A.E. No. lOW oil should be fluid enough for easy cranking at tem
peratures down to at least -IO°F. In lower temperatures it may be
necessary to dilute S.A.E. No. lOW oil with kerosene (except in air
cleaners) so it will be fluid enough to insure free circulation. Evaporation
in the engine crankcase, the oil steering clutch compartments effective
with 14A3740and l5A1600 and possibly in the oil clutch compartment
on tractors with direct drive, l4Al-up, under steady operation may make
it necessary to again add kerosene to maintain proper fluidity. This
should be done before stopping for the day. After kerosene has been
added the engine should be operated for a few minutes to mix the kero
sene and oil.

For an approximate check to determine if the oil will flow, remove the
oil level gauge and if the oil on it will flow off, the oil is fluid enough to
properly circulate in the engine or clutch compartment on tractors with
direct drive, 14AI-up.

Crankcase Lubricating Oil Change Periods

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

Change the oil and filter elements after the first 10 service hours of
operation of a reconditioned engine. Experience shows that dirt and
foreign material is present in reconditioned engines even though best
service practices have been followed.
DIESEL ENGINE CRANKCASE LUBRICATING OIL CHANGE PERIOD CHART

USE ONLY SUPERIOR LUBRICANTS (Series 3)

mEL SULPHUR CONTENT OIL CHANGE PERIOD' FILTER CHANGE PERIOD

0.4% or less 300 Service Hrs. 300 Service Hrs.

0.4% to 1.0%-- ISO Service Hrs. 150 Service Hrs.

-Regardless of time operated, the crankcase oil should be changed at least every
six months.

-'Reduce change period one half when sulphur content is greater than 1%.
T26986

BALL AND ROUER BEARING LUBRICANT
(Abbreviated BR)

(BR)This lubricant is a mixture of mineral oil and metallic soaps. Use
No.2 grade for most temperatures. For extremely low temperatures use
No. 0 or No. 1grade.

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.
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Use only a high grade Ball and Roller Bearing Grease of short fiber.
This grease must be satisfactory in cnti-Iriction bearings at speeds up to
3000RPMat a maximum temperature of 3000 F. It is a grease with suf
ficient adhesive qualities to cling to the bearings in all extremes of high
and low operating temperatures.

TRACK ROUER LUBRICANT
(Abbreviated RL)

(RL) This is a stringy, tacky lubricant of a semi-fluid consistency at the
prevailing atmospheric temperature. This lubricant developed for track
'!'oHersis recommended for use at points provided with button head fit
tings. It can be handled readily in the standard volume compressor.

In sub-zero weather, crankcase lubricating oils may be used when
track roller lubricant is too heavy to be handled in the compressor.

Seasonal changes must be anticipated to be sure the proper grade of
lubricant is introduced prior to temperature changes. A light grade lubri
cant used in the winter may leak excessively in warmer weather and a
heavy grade lubricant, normally used during warm weather will not
provide adequate lubrication during colder temperatures. Thus roller
bushings and shafts can be damaged, unless the correct grades of lubri
cant are used.

TRANSMISSION OIL
(Abbreviated TO)

(TO) MIL-L-210S Oil: Use an oil conforming to the requirements of
MIL-L-2105specification. Be sure your oil supplier furnishes a MIL-L-2105
oil that is filterable. If the transmission oil filter becomes plugged, dam
age to the transmissionmay result.

At temperatures above freezing use S.A.E.No. 90 oil, but when operat
ing continuously in extremely hot temperatures, use S.A.E.No. 140 oil.

Below freezing S.A.E.No. 80 oil will be required, however, in extremely
cold weather S.A.E.No. 80 oil should be diluted with sufficient kerosene
to provide fluidity.

CAUTION

Under no circumstances should the track be lubricated.
The stiffness noted between the links of a new track is not
caused by a lack of clearance between the track pins and
bushings and it will disappear as the track wears in.
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D8 TRACTOR

LUBRICATION CHART
CATERPILLAR

The folded page is arranged to serve two purposes:

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

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



Key ToLubricants
co Crankcase lubricating Oil TO TransmissionOil

RL TrackRollerlubricant BR Balland RollerBearing lubricant

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

Lubri- SERVICE HOURS
Point and Identification cant 10 50 125 150 250 300 500 1000 2000

Steering Clutch and Brake
CO X X XCompartment X X

2 Track Roller Frame Inner Bearings BB X
3 Transmission TO X X X
4 Brake Control Shalt Bearings BB X
5 Steering Clutch Control Lever

Bearings BB X
6 Torque Converter Clutch Release

Bearing and Shalt Bearings
(Tractors with torque converter

BBdrive. l5AI-up) X
7 Flywheel Clutch Compartment

(Tractors with Direct Drive.
CO14AI-up) X X

8 Starting Engine Transmission CO X X
9 Starting Engine Air Cleaner CO X
10 Front Idlers BL "X X
11 Starting Engine Crankcase CO X 'X X
12 Diesel Engine Air Cleaner CO 'X X
13 Fan Bearings BB X
14 Fuel Injection Pump Housing CO X X
15 Diesel Engine Crankcase

Lubricating Oil System CO X fX fX
16 Track Rollers BL ··X X
17 Fllwheel Clutch Brake Bellcrank

(I AI-Up) BB X
18 Universal Joint BB X
19 Track Carrier Rollers BL ··X X
20 Track Roller Frame Outer Bearings BB X
21 Steerin;t Clutch and Brake

Hydrau ic Control CO X X
22 Final Drives TO X ··X X

Location Of Points Of Lubrication

·Only when operating in extremelydusty conditions.
··Only when operating in extremelydusty conditions or deep mud and water.
tSee the Diesel EngineCrankcase lubricating Oil Change PericdChart.
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co Crankcase Lubricating Oil

T2 5 1 9 5

1
STEERING CLUTCH AND
BRAKE COMPARTMENT

Check oil level in each compartment every
10 service hours. Oil should be up to full
mark on gauge (1).

Remove the seat cushion to check the oil
level in the left compartment and remove the
floor plate to check the right compartment.

1
STEERING CLUTCH AND BRAKE
COMPARTMENT FILTER ELEMENT

Replace the filter element (2) one in each
steering clutch compartment after the first 50
service hours of operation and every 500
service hours thereafter. To change the
filter elements. see the topic. STEERING
CLUTCHESAND BRAKES.

1
STEERING CLUTCH AND
BRAKE COMPARTMENT

Every 1000 service hours drain compartment
at (5) by removing two drain plugs one for
each compartment. Wash. clean magnetic
drain plugs and ref¥l-~ompartments by re
moving inspection cover at (3). For the. right
steering clutch compartment. remove the floor
plate and inspection cover to fill the com
partment.
Extreme care should be taken to prevent dirt
getting in the compartments.
When extreme usage of the steering clutches
and brakes and high temperatures are en
countered it may be necessary to change the
oil more often. This can be determined by
examining the oil on the oil level gauge and
if it appears to be extremely thick and black.
the oil should be changed.
Every 250 service hours remove breather (4).
wash. oil and replace (one breather on each
cover).
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co Crankcase Lubricating Oil

7
FLYWHEEL CLUTCH

COMPARTMENT
(Tractors with direct drive. 14Al-up)

Remove clutch inspection floor plate and
check oil level in the clutch compartment
every 10 service hours with the engine
stopped. Oil should be kept up to the full
mark on gauge (3). If the oil level is above
the full mark on the gauge. remove the plug
on the left side of the flywheel housing and
allow excess oil to drain. See the topic.
"Daily Care".
Every 250 service hours remove clutch in
spection floor plate. then remove. wash and
oil the breather (2).
Extreme care should be taken to prevent dirt
getting into the clutch compartment when re
moving the filler plug (I) for filling.
Remove clutch inspection floor plate. Remove
filler plug (I) and fill compartment to full
mark on gauge. Approximately 4 gallons of
oil is required to fill the compartment. Install
filler plug tightly.

7
FLYWHEEL CLUTCH

COMPARTMENT
(Tractors with direct drive. 14AI-up)

Every 1000 service hours. drain the clutch
compartment by removing drain plug (4). En
gaging and disengaging clutch will force oil
out of hydraulic booster cylinder.
When extreme usage of the flywheel clutch
and high temperatures are encountered it
may be necessary to change the oil more
often. This can be determined by examining
the oil on the oil level gauge and if it ap
pears to be extremely thick and black. the
oil should be changed.
If sludge is noticed in the oil when draining.
remove. disassemble and wash oil pump suc
tion screen assembly (5). Clean the magnetic
drain plug. When removing the suction screen
assembly be careful not to damage the
gasket. Reassemble and install the suction
screen assembly and drain plug. See the
topic. "Flywheel Clutch".

8
STARTING ENGINE TRANSMISSION
Every 250hours check oil level. Oil should be
up to "full" mark on gauge (I). Remove.
wash and oil the breather.
Every 1000service hours drain at (3). Wash
and refill at (2) to "full" mark on gauge. See
the topic. "Washing Gear Compartments".
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co Crankcase Lubricating Oil

9
STARTING ENGINE AIR CLEANER

Inspect the oil in the air cleaner cup every 50
service hours. Wash and refill cup to oil level
bead when oil will not flow freely or if the
sediment in the cup is lJ4 inch deep. See the
topic. "Air Cleaners".
Refill the cup with the same S.A.E. grade of
oil as is used in the diesel engine crankcase
and the same type of oil may also be used.
However. it is permissible to use clean. un
diluted reclaimed oil or the most inexpensive
straight mineral oil.
See the topic. "Crankcase Lubricating Oil".

11
STARTING ENGINE CRANKCASE

Check the oil level every 10 service hours
before starting the engine. Oil should be up
to full mark on gauge (2).
(Effectivewith Tractors 14A4355and 15A1852)
Drain the starting engine crankcase each
time the diesel engine crankcase is drained
by loosening the drain plug (3). When drain
ing be sure the engine is level so the start
ing engine clutch compartment will drain.
Tighten the drain plug and refill the crank
case at (1) with 4112quarts of oil of the same
type and grade as is used in the diesel en
gine crankcase. Check the oil level. which
should be up to the "full" mark on the gauge.
See the topic. "Crankcase Lubricating Oil".

(Tractors Before 14A4355and 15A1852)
Every 125to 250 service hours. depending on
dust conditions. drain at (4) and wash the
crankcase. When draining be sure the engine
is level so the oil in the starting engine clutch
compartment will drain. Disassemble breather
(1) and wash at each oil change period.

Refill the crankcase at (1). Refillwith 4% qts.
of oil which will bring the level 1112inches
above the full mark on gauge. Start and run
the engine at least one minute to pump oil
into the clutch compartment. Check the oil
again with engine stopped. Oil should be up
to full mark on gauge.
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co Crankcase Lubricating Oil

12
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 fill both the inner and
outer cups to the flat face of the inner cup
either when the oil will not flow freely. the
sediment in the cup is 1/2 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 as is used in the diesel engine crankcase
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 Oil."

12
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 cleaner inlet pipe
every 50 service hours. See the topic. "Air
Cleaners".

14
FUEL INJECTION PUMP HOUSING

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

Tt112S
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co Crankcase Lubricating Oil
15

DIESEL ENGINE CRANKCASE
LUBRICATING on. SYSTEM

Check oil level with engine running every 10
service hours. Oil level should be between
the "full" and "low" marks on gauge (1). The
oil level maintained at the "full" mark is
more desirable. however. any level above
the "low" mark is permissible.
The oil level may be considerably higher than
the "full" mark on the gauge if the full ca
pacity of crankcase oil is checked after the
engine has been stopped for several minutes.
See the topic. "Crankcase Lubricating Oil"'
Also see Notes A and B.

15
DIESEL ENGINE CRANKCASE
LUBRICATING On. SYSTEM

Drain crankcase at (2) while the engine is
hot. For recommended oil change periods see
the "Diesel Engine Crankcase Lubricating Oil
Change Period Chart". Also see the topics.
"Crankcase Lubricating Oil" and "Crankcase
Lubricating Oil System".
When equipped with gasoline starting engine
having an interconnected lubricating oil sys
tem. also drain the starting engine crankcase.
See the topic. "Starting Engine Crankcase".

15
DIESEL ENGINE CRANKCASE
LUBRICATING On. SYSTEM

Remove the plug (3) from the filter base to
drain the unfiltered oil from the base and re
place the filter elements (4) with new ele
ments at each oil change period. See the top
ic. "Crankcase Lubricating Oil System".

NOTEA: Caterpillar Diesel Engines are built in a clean modern diesel engine factory
and each crankcase is filled with a good quality of new crankcase oil. For these
reasons the initial crankcase oil change period for this engine should be at the usual
crankcase oil change period. See the "Crankcase Lubricating Oil Change Period
Chart."
NOTEB: The diesel engine has a guard to protect the gauge from spray so the oil
level should be checked with the engine running. Always check the oil level with
the engine in a level position.
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co Crankcase Lubricating Oil
15

DIESEL ENGINE CRANKCASE
LUBRICATING on. SYSTEM

After draining crankcase refill at (S) 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.
Disassemble breather (6) and wash elements
each time crankcase oil is drained.

21
STEERINGCLUTCH AND BRAKE

HYDRAULIC CONTROL
COMPARTMENT

Check oil level every 250 service hours. Oil
should be up to full mark on gauge (l). Add
lubricant at (2) to bring oil to proper level.
Prevent dirt from entering the compartment.
Remove. wash and oil the breather. The
breather may be reached by removing the
floor plate (3).

21
STEERINGCLUTCH AND BRAKE

HYDRAULIC CONTROL
COMPARTMENT

Every 1000 service hours. drain the steering
clutch hydraulic control compartment by re
moving the cover on the back of the steering
clutch case and the plug (4) from the rear
face of the hydraulic control compartment and
drain the brake hydraulic control compart
ment by removing plug (S) from under the
tractor. Replace the drain plugs and fill both
compartments at filler opening (2). Remove
and clean filler strainer at each oil change
period. Floor plate removed for illustration
purpose only.
If rear mounted equipment interferes with
removing the drain plug. suck out the oil
through the filler opening. Use care to pre
vent dirt from entering the housing. Fill the
housing to the proper level.
The hydraulic system filter element in the
supply line between the hydraulic pump and
booster should be replaced only when some
part of the hydraulic system has been disas
sembled for reconditioning.

BREATHERS
Remove. wash and oil all breathers of the type shown every 250 service hours. These
breathers are on the starting engine clutch and transmission housings. the steering
clutch housing covers. the transmission and the steering clutch hydraulic control com
partment. On tractors with direct drive. 14Al-up. there is also a breather on the fly
wheel clutch housing inspection cover.
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BR Ball And Roller Bearing Lubricant

2
TRACK ROLLER FRAME

INNER BEARINGS
Lubricate two bearings every 10 service
hours.

4
BRAKE CONTROL SHAFT

BEARINGS
Every 2000 service hours remove the ten
plugs (seven on the left side and three on
the right side). install l/S inch fittings and
lubricate. Remove fittings and reinstall plugs.

5
STEERINGCLUTCH CONTROL

LEVER BEARINGS
Lubricate each bearing every 2000 service
hours.

..
6

TORQUE CONVERTERCLUTCH
RELEASEBEARING AND

SHAFT BEARINGS
(Tractors with torque converter drive.

15AI-up)
Remove Roor plate (I) and lubricate shaft
bearings and clutch release bearing through
three fittings with five strokes from the grease
gun every 10 service hours.

NOTE
On machines with hydraulic track adjusters. a pressure fitting located on the recoil

spring piston flange is to be used for adjusting the track. Apply lubricant only when
track adjustment is required. See the topic. TRACKADJUSTMENT.
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BR Ball And Roller Bearing Lubricant

13
FAN AND ADJUSTING PULLEY

BEARINGS
Every 250 service hours lubricate through two
fittings with 5 strokes from the grease g,un.
Earlier tractors were not equipped with an
adjusting pulley.

17
FLYWHEEL CLUTCH BRAKE

BELLCRANK
(Tractors with direct drive. l4Al-up)

Remove clutch inspection floor plate cover
and lubricate the clutch brake bellcrank every
10 service hours through fitting (1).

18
UNIVERSAL JOINTS

Every 1000 service hours remove the clutch
inspection floor plate (1) and lubricate uni
versal joints through two fittings. Care must
be taken when lubricating the universal joint
bearings so that the internal seals are not
damaged by excessive pressure.

20
TRACK ROLLER FRAME

OUTER BEARINGS
Lubricate two bearings every 10 service
hours. one fitting on each side of the tractor.



18 LUBRICATIONINSTRUCTIONS

IR Ball And Roller Bearing Lubricant

STEERINGCLUTCH RELEASE
BEARINGS

Tractors before 14A374o and 15Al6oo not
equipped with oil type steering clutches and
brakes. lubricate each steering clutch release
bearing sparingly through fittings on top
rear of steering clutch case every 10 service
hours.

TRACK ADJUSTING SCREWS
Tractors before 14A350o and 15Al503 not
equipped with hydraulic track adjusters lubri
cate the track adjusting screw on each side
of the tractor every 250 service hours.

STARTER PINION AND CLUTCH
CONTROL BEARINGS

Every 125 service hours lubricate two points.
one at the top and one at the bottom.

RL Track Roller Lubricant

10
FRONT IDLERS

Every 500 service hours. remove plugs from
idler shaft and install button head fitting.
Lubricate idlers on both sides of machine and
reinstall the plugs. If operating in deep mud
or water. lubricate every 250 service hours.
See Note C.
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RL Track Roller Lubricant

16
TRACK ROLLERS

Every 500 service hours. remove plugs from
track roller shafts and install the short button
head fitting. Lubricate each roller on both
sides of machine and reinstall the plugs. If
operating in deep mud or water. lubricate
every 250 service hours. See Note C.

19
TRACK CARRIER ROLLERS

Lubricate rollers on both sides of machine
every 50 service hours. If operating in deep
mud or water. lubricate every 10 service
hours. Lubricant should be applied until a
slight amount of lubricant is forced past the
seals.

TO Transmission Oil

3
TRANSMISSION

Remove seat cushion and check transmission
oil level every 125 service hours. Oil should
be up to full mark on gauge (2).
Remove. wash and oil the breather (1).

Note C: With the hand operated volume compressor. apply lubricant only until a
slight additional resistance is felt on the handle of the volume compressor. Further
pumping may damage the seals. Lack of this slight resistance when filling may in
dicate damaged seals. which should be replaced.
Power operated pressure lubrication dispensers can deliver lubricant in such volume
and at pressures sufficiently high to damage the seals. Therefore. a pressure relief
valve should be used in the lubricant line that will automatically unload when the
pressure reaches approximately 450-500PSI.
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TO Transmission Oil
3

TRANSMISSION
Drain bevel gear compartment at (3) and
speed change compartment at (4) every 1000
service hours. wash and refill to full mark on
gauge.
When extreme loads and high temperatures
are encountered it may be necessary to
change oil every 500 service hours. This can
be determined by examining the oil on the
oil level gauge and if it appears to be ex
tremely thick and black the oil should be
changed.
Clean the collected particles from the mag
netic drain plugs before replacing the plugs.
See the topic. "Washing Gear Compart
ments".

3
TRANSMISSION

Check the transmission oil filter element (6)
every 125 service hours. It is advisable to
replace the element with a new Caterpillar
element when excessive sludging of the ele
ment is observed or every 250 service hours
whichever occurs first.
Service the transmission oil filter completely
as described in the topic. "Transmission Lu
bricating Oil System".
Drain the filter housing by removing the plug
at (7). The drain plug may be reached by
removing the flywheel clutch inspection floor
plate (8).
Fill housing at (5) to full mark on gauge. start
the diesel engine and run it at half engine
speed for two minutes with the flywheel clutch
engaged. This will fill the filter. oil passages
and bearings with lubricant before driving
the tractor.

22
FINAL DRIVES

Check oil level at (1) by removing two filler
plugs. one for each side. every 125 service
hours. Keep lubricant to level of filler open
ing.
Drain compartment at (2). wash and refill it
every 1000 service hours (500 service hours
when operating in either extremely dusty
conditions or deep mud and water). See the
topic. "Washing Gear Compartments".
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Lubrication of Attachments
(For further attachment information see page 97)

The following list of identifying letters, names of attachments requir
ing lubrication, and type of lubricant required will help in lubrication of
attachments.

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

Lubri- SERVICE HOURS
Point And Identification cant 50 125 250 1000
A Belt Pulley Drive Housing Breather CO X
B Rear Power Take-offControl Shaft

(Direct Drive) BR X
C Rear Power Take-offHousing TO X X
D Belt Pulley Drive Housing TO X X

co Crankcase Lubricating Oil

A
BREATHER FOR BELT PULLEY

DRIVE HOUSING
Remove the breather every 250 service hours
and wash it with kerosene. Saturate element
with oil and reinstall breather.

IR Ball And Roller Bearing Lubricant

B
REAR POWER TAKE-OFF CONTROL

SHAFT
(Direct Drive)

Lubricate bearing every 50 service hours.
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TO Transmission Oil

c
REAR POWER TAKE-OFF HOUSING

(Direct Drive)
Check oil level at plug (1) every 125 service
hours and bring level to plug opening. Over
filling will cause excessive heat.
Drain housing by removing plug (2) every
1000 service hours. Wash housing and refill
to level plug opening. See the topics, "Wash
ing Gear Compartments" and "Continuous
Operation on Stationary Work".

D
BELT PULLEY DRIVE HOUSING

Check oil level at level plug (2) every 125
service hours. Keep lubricant to level of plug
opening. Over filling will cause excessive
heat.
Remove plug (1) to drain housing every 1000
service hours, wash housing and refill. See
the topics, "Washing Gear Compartments"
and "Continuous Operation on Stationary
Work".
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Operation Instructions
(For further attachment information see page 97)

PREPARING THE TRACTOR FOR USE

New Tractor Initial Service: The first duty of anyone charged with the
care and operation of a tractor is to give it a detailed inspection, and to
lubricate all parts as directed in the LUBRICATIONINSTRUCTIONSsec
tion of this book.

Fill the diesel fuel tank, taking care no dirt, water, or other foreign sub
stances are admitted with the fuel. Give particular attention to the de
tails of fuel handling as outlined under the topic, CAREOF THEFUEL
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, COOLINGSYSTEM.

During the initial operation of the tractor, the bolts of the track roller
end collars, the track shoe bolts, the inlet manifold stud nuts and the
equalizer spring clips should be checked and tightened if necessary.
Since these parts are subjected to continued stress, daily checks should
be made to prevent forced stops. See the topic, DAILYCARE.

New Tractor Recheck: After the first 100to 125service hours of opera
tion, tighten the diesel engine cylinder head stud nuts, the starting engine
stud nuts, the diesel engine exhaust and inlet manifold clamp nuts (1),
the starting engine exhaust connections (2) and the carburetor elbow,
(3). When the diesel engine cylinder head stud nuts are tightened, the
cylinder head gasket is compressed and the valve clearances are
changed. Adjust the valve clearance as described in the topic, VALVE
CLEARANCEADJUSTMENT.

•

POINTS TO BE SERVICED AT
RECHECK PERIOD

I-Diesel engine exhaust and inlet manifold
clamp nuts. 2-Starting engine exhaust COD

nections. 3-Carburetor elbow.
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During the initial operation of the tractor the sprocket hub bearings
are likely to require some adjustment. See the topic, FINAL DRIVE
SPROCKETHUBBEARINGS.

New Operator's Responsibility: The operator who is given the responsi
bility of care and operation of a tractor already in service, should first,
check it for necessary lubrication, fuel supply and coolant in the radiator.

Second, the tractor should have any necessary adjustments made to'
obtain satisfactory performance.

STARTING THE ENGINES
Before attempting to start the stortinq engine check the diesel engine

and tractor controls as well as the starting engine controls to see that
they are in the correct position for starting.

Before Starting: Check the diesel engine crankcase oil level to be sure
it is considerably above the "low" mark on the gauge. Check the oil level
in the starting engine crankcase to be sure it is to the "full" mark on the
gauge. Make certain the oil is to the proper level in the flywheel clutch
compartment for tractors with direct drive. 14AI-up.

Position Controls for Starting

1. Disengage the flywheel clutch (lever (2) pushed forward).

2. Shift the speed selector lever (1) to the neutral position.

POSITION CONTROLS FOR STARTING
I-Speed selector lever. 2-Flywheel clutch control lever. 3-Forward and reverse
lever. 4-Governor control lever. 5-Parking brake control lever. 6-Steering clutch
brake pedals. 1-Throttle control. 8-Choke control. 9-Magneto switch. 100Electric

starter switch. ll-Starting engine clutch and starter pinion control lever.
12-Fuel valve control. 13-Compression release control lever.
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3. Move the forward and reverse lever (3) to the neutral position.

4. Push the governor control lever (4) down as far as possible.

S. Push down the left steering clutch brake pedal (G)and pull back the
parking brake control lever (5).

STARTING ENGINE TRANSMISSION
CONTROL LEVER IN HIGH

SPEED POSITION

•

On earlier tractors not equipped with a parking brake, either brake
pedal or both may be locked in the applied position by applying the
brake and turning the brake lock control clockwise.

6. See that the starting engine transmission control lever is in HIGH
speed position.

7. Move the compression release control lever (13) to the STARTposi
tion.

8. Disengage the starting engine clutch by pushing down the clutch
and starter pinion control lever (ll).

9. Open the starting engine fuel valve by unscrewing the fuel valve
control (l2).

10. Pull out the starting engine choke control (8).

11. Push in the starting engine throttle control (7).

12. Turn ON the magneto switch (9).

Starting Engine

Press the starting engine electric starter switch (lO).

Do not run the starter more than thirty seconds at a time. Then, allow
two minutes intermission for cooling before using it again.

As soon as the engine starts, the starter button should be released.
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If the electric starter pinion disengages forany reason before the engine
starts, release the starter switch, wait until the starter stops rotating, and
again press the starter switch.

If it is necessary for any reason to start the starting engine manually,
insert the crank in position and crank until the engine starts.

Pull the crank through a compression stroke. Do not attempt in any
manner to spin or push the crank through a cranking arc.

Temperature and altitude will vary the length of time it is necessary to
have the choke on. Actual experience in starting will determine this
interval. Push in the choke control as soon as the engine will run with the
choke off.

When the engine starts keep the speed low until the crankcase lubri
cating oil has a chance to warm up and better lubricate the engine.

Helpful suggestions for starting the starting engine in cold weather
are in the topic, OPERATINGINCOLDWEATHER.

DieselEngine

The following steps should be carefully followed to prevent damage
to the starter pinion or flywheel ring gear.

I. Check to see that the flywheel clutch is disengaged.

2. Check to see that the starting engine is running at high idle speed.

3. Apply sufficient pressure to the starting engine clutch brake to stop
the starter pinion from rotating by pushing the clutch and starter
pinion control lever all the way down, then hold it in the brake
applied position for 5 seconds.

4. Engage the starter pinion with the flywheel ring gear and engage
the clutch by quickly pulling up on the clutch and starter pinion con
trol lever until the clutch snaps over center.

5. 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, OPERATING IN COLD
WEATHER.

During cold weather, or whenever the normal cranking speed cannot
be reached with the transmission control lever in HIGH position, the
starting engine transmission will be found quite beneficial.

To use the starting engine transmission for starting a cold engine
proceed as follows:

1. Disengage the starting engine clutch.
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STARTING ENGINE TRANSMISSION
CONTROL LEVER IN LOW

SPEED POSITION

•

2. Shift the starting engine transmission into LOW.

3. Engage the starting engine clutch and after the cranking effort
required is reduced, move the compression release lever to the RUN
position.

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

5. Move the compression release lever to the STARTposition, disen
gage the starting engine clutch, shift the starting engine transmission
to HIGHand engage the clutch.

Move the compression release lever to the RUNposition as soon as the
starting engine is cranking the diesel engine at normal cranking speed.
The heat generated when the starting engine is cranking the diesel en
gine against compression, and the circulation of the starting engine ex
haust through the tube in the diesel engine inlet manifoldwarms the cyl
inders, pistons, and combustion chambers to the starting temperature.
Actual experience will determine the length of time necessary to crank
the diesel engine to warm it sufficiently to assure easy starting.

After the starting engine has cranked the diesel engine against com
ression until the diesel engine is sufficiently warm, move the governor
control lever to approximately half engine speed position. If the diesel
engine does not start after it has turned several revolutions, move the
governor control lever to the shut-off position and let the starting engine
turn the diesel engine a little longer to raise its temperature.

If the diesel engine is thoroughly heated but does not start, make an
inspection to see that everything is correctly set for starting. If smoke has
been coming from the diesel engine exhaust. fuel has been reaching the
cylinders. If no smoke has been evident when the governor control lever
was in approximate half engine speed position, check the fuel supply.
If the diesel fuel tank is empty or the fuel tank valve is closed, it will be
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GOVERNOR CONTROL LEVER IN
APPROXIMATE HALF ENGINE

SPEED FOR STARTING

•

necessary to prime the system as outlined under the topic, PRIMINGTHE
FUELSYSTEM.In case there may be water or dirt in the fuel system,
or if the fuel injection equipment is suspected, see the topic, FUELINJEC
TIONEQUIPMENT.

When the diesel engine begins to run the starting engine clutch and
starter pinion automatically disengage.

Stop the starting engine by closing the starting engine fuel valve, allow
ing the engine to burn all the fuel in the carburetor. Then turn OFF the
magneto switch.

Notice the charging rate as indicated by the ammeter (3). When the
lights or other electrical equipment are switched off, placing no load on

(Tractors I4AI-up) (Tractors ISAI-up)
GAUGES

I-Water temperature gauge. 2-Crankcase lubricating oil pressure gauge.
3-Ammeter. 4-Torque converter temperature gauge. S-Torque

converter oil pressure gauge.
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the battery, the pointer should be in the charge range when the engine
is running. See the topic, VOLTAGEREGULATOR.

When the engine is warm and running at rated engine speed the lubri
cating oil pressure gauge (2) should register in the "Operating Range". A
lower pressure reading is normal at low idling speeds. If no pressure is
indicated, investigate at once.

The temperature regulators within the diesel engine cooling system
are designed to give an approximate minimum coolant temperature of
160°F. (71° C.). Themaximumoperating temperature will vary according
to the air temperature and load factor, but should never exceed boiling
temperature at the prevailing altitude. The indicator on the water tem
perature gauge (1) should register in the "Operating Range".

Tractors With Torque Converter Drive, 15AI-Up: When the engine is
running at high idle speed the indicator on the torque converter pressure
gauge (5) should be in the NORMAL(white) range. If the indicator does
not register in this range, see the topic, TORQUECONVERTERFLUID
SYSTEM.

When the torque converter is operating, the indicator on the torque
converter temperature gauge (4) should normally register between 160°F.
and 220°F.However, it is permissable for the temperature to rise to 250°F.
for short periods of operation. Never operate the tractor with the torque
converter temperature exceeding 250°F. When operating with a heavy
load and overheating occurs, shift into a lower gear, or reduce the load.
If overheating occurs when operating with a light load, shift to a higher
gear, or reduce engine speed.

Air in the torque converter may also cause overheating. A check for
air in the system can be made by stopping the diesel engine and ob
serving the torque converter pressure gauge. If air is present in the torque
converter, the indicator will move slowly to the left. If air is not present
the indicator willmove rapidly to the left.

Loss of power accompanied with high torque converter temperature
may be an indication that the fuel supply is exhausted.

DRIVING THE TRACTOR

Allow the diesel engine to idle 5 minutes with the governor control
lever in half engine speed position before applying the load. This warm
ing up should be done on tractors with direct drive, 14Al-up, with the
flywheel clutch engaged. On tractors with torque converter drive, 15Al
up, the flywheel clutch should be disengaged when the engine is allowed
to idle for more than two minutes at half engine speed to prevent ex
cessive heating of fluid in the converter fluid system.

The constant mesh transmission is pressure lubricated. Tractors with
direct drive, 14Al-up have five forward and three reverse speeds. Tree-
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tors with torque converter drive, 15Al-up, have three forward and three
reverse speeds. The forward and reverse lever controls the direction of
travel of either tractor.

The clutch lever controls a locking mechanism which holds the sliding
collars in position so the collars cannot be shifted into or out of mesh.
Always shift the collars completely into mesh when the clutch is engaged.

On tractors with direct drive, 14AI-up, shifting from forward to reverse
or reverse to forward in first, second and third speed is accomplished

(Tractors 14Al-up) (Tractors 15Al-up)
SPEED SELECTOR AND FORWARD AND REVERSE LEVER POSITION DIAGRAM

without moving the speed selector lever. On tractors with torque con
verter drive, 15AI-up, shifting from forward to reverse or reverse to for
ward in first, second or third gear is accomplished without moving the
speed selector lever. Simply disengage the flywheel clutch and move the
forward and reverse lever to either forward or reverse position.

Speed selector and forward and reverse lever positions are illustrated
here and on the instruction plate located on the dash plate.

WARNING

On tractors with direct drive, 14Al-up, the tractor will
move forward in fourth and fifthspeed with the forward and
reverse lever in either forward or neutral positions.

When the diesel engine has been running long enough to warm up,
move the governor control lever to the idling position. Unlock the steer
ing clutch brake lock.

On tractors with direct drive, 14Al-up, disengage the flywheel clutch
and press the clutch control lever forward as far as it will go. This applies
the clutch brake. Continue to press forward on the lever until the clutch
stops turning. Move the speed selector lever into position for the speed
desired and the forward and reverse lever in the desired direction.
Move the governor control lever to the high speed position and care-
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fully engage the flywheel clutch until the slack is taken up between the
tractor and the load. Then, as soon as the tractor begins to move the load,
pull the clutch lever all the way back so that it will snap over center and
remain fully engaged. Never move a load with the flywheel clutch only
partially engaged as this causes heating and rapid unnecessary wear on
the clutch plates.

On tractors with torque converter drive, 15Al-up, move the speed se
lector lever into position for the speed desired and the forward and re
verse lever in the desired direction. The clutch should be engaged with
a rapid movement of the control lever until it snaps over center. This can
be done because the torque converter acts as a cushion to absorb some
of the shock load from the engine when the clutch is engaged. Then in
crease the engine speed to move the load.

During operation when the machine stalls, the output shaft of the torque
converter is stationary. Operation at or near the stall point should be
avoided except for short periods to prevent overheating of the torque
converter fluid. Heating of the torque converter can also occur when
traveling without load at high speeds.

CAUTION

Before driving the tractor after transmission oil drain and
fill periods, the transmission oil pressure system should be
completely filled. To do this, start the diesel engine and run
it at half engine speed for 2 minutes with the flywheel clutch
engaged.

STEERINGTHE TRACTOR

The tractor is steered by hand levers that actuate control valves in the
hydraulic control, which in turn operates the steering clutches. Pedals
control the steering clutch brakes to aid in steering. The hydraulic control
reduces the effort required to release the clutches during operation of
the tractor. Release the steering clutch on the side toward which the
turn is to be made by pulling back on that steering clutch control lever.
Apply the brake on the same side by pressing down on the pedal just
hard enough to turn at the desired angle. Bothcontrols should be handled
smoothly so the turn will be made evenly and not as a series of jerks.
Just before the turn is completed, release the brake. Then engage the
steering clutch by releasing the control lever quickly but gently.

When the tractor is pulling a load it is seldom necessary to use the
brakes in steering, except for sharp turns, since the load acts as a brake.
The brakes may also be used to hold the tractor back when g.oingdown
grade. The pedals may be locked in brake applied position to hold the
tractor on slopes or when doing stationary work.
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The pedals must be in the fully released position during normal opera
tion of the tractor. Keep the feet off the pedals except when it is neces
sary to apply the brakes.

Steering DownGrade: When going down grade with the tractor pulling
the load, steer in the usual manner. If the load is pushing the tractor,
the operation of the steering clutches is reversed. For example, to turn
to the right under these conditions, release the steering clutch on the
left, but do not apply the brake. This allows the left track to travel faster
while the right track is held back by the engine which acts as a brake.

Do not disengage the flywheel clutch when operating downgrade ex
cept to change gears. When the tractor speed increases due to down hill
operations excessively high engine speeds can be encountered regard
less of the transmission gear selection. To avoid over speeding the engine,
both steering clutch brakes should be applied at the same time.

OPERATING OVER AN OBSTRUCTION
The fact that the steering clutches are controlled by separate levers

may be used to advantage in running over an obstruction, such as a log
or a ditch bank. Both of the clutches may be released slightly until the
tractor balances on top of the obstruction. Then one clutch may be en
gaged gradually so that the tractor moves forward at an angle, over
and down. If the tractor is being operated without a load it may be
necessary to use the brakes.

OPERATING IN DEEP MUD OR WATER
If the tractor must be operated for any length of time in deep mud or

water, certain precautions are necessary. See that the plugs are in place
under the steering clutch compartments. On tractors with torque converter
drive, l5Al-up, remove the drilled plug from the bottom of the flywheel
clutch compartment and install a plug that is not drilled to prevent any
mud or water from entering the clutch compartment. See the topic,
DRAININGTHE FLYWHEELCLUTCHCOMPARTMENT.Lubricate the
track rollers and the front idlers every 250 service hours and the track
carrier rollers every 10 service hours. Inspect the oil in the final drives
frequently for mud or water and drain, wash and refill if the oil shows the
presence of any mud or water. The presence of mud in the final drives or
the excessive leakage of oil indicates the seals should be repaired or
replaced. See the topic, LUBRICATIONCHART.

STOPPING THE TRACTOR
To stop the tractor when it is desired to allow the engine to run, disen

gage the flywheel clutch, move the governor control lever to reduce the
engine speed, and place the speed selector lever and the forward and
reverse lever in neutral position. Engage the flywheel clutch on
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tractors with direct drive, l4Al-up. On tractors with torque converter
drive, l5Al-up, do not engage the flywheel clutch if the tractor is to
stand with the engine running forover two minutes.

Tractors effective with l4A4598 and l5Al9l3 are equipped with a
parking brake control lever (1). Machines before these serial numbers
were equipped with a brake pedal lock which locks either brake pedal
or both in the applied position. This brake lock may be converted to the
parking brake control lever arrangement by the installation of the
changeover group, providing the machine is equipped with oil type
steering clutches and brakes.
The parking brake control lever arrangement is provided to apply and

positively lock the left steering clutch brake in the applied position to
hold the machine on slopes or when doing stationary work. With the
steering clutches engaged this will apply braking effort to both tracks.
Apply the parking brake by first depressing the left steering clutch brake
pedal (2) and then pulling back the parking brake control lever. The
brake pedal will then return to the normal released position.
Release the parking brake by depressing the steering clutch brake

pedal as far as possible, pushing the parking brake control lever all the
way forward, and then release the steering clutch brake pedal.

•

PARKING BRAKE
I-Parking brake control lever.

2-Left steering clutch brake pedal .

CONTINUOUS OPERATION ON STATIONARY WORK
(Tractors With Direct Drive, 14Al-up)

The transmission gears and bearings in the tractor are adequately lubri
cated when the engine is running with the flywheel clutch engaged, but
the forward and reverse lever and the speed selector lever should always
be placed in the neutral position.
When these instructions are followed, the transmission upper shaft,

bearings and gears are lubricated.

STOPPING THE DIESEL ENGINE
After the normal load is removed from the engine allow it to idle five

minutes with the governor control lever at half engine speed position and
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the flywheel clutch engaged on tractors with direct drive, 14Al-up, be
fore stopping. On tractors with torque converter drive, 15Al-up the fly
wheel clutch should be disengaged.

RAIN TRAP FOR
EXHAUST PIPES

•

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

If the tractor must stand without shelter, cover the exhaust pipes to
exclude rain or snow. Rain traps for this purpose may be obtained from
your Caterpillar dealer. If the temperature is below freezing, or if
freezing weather is expected before the engine will be started again,
drain the cooling system or protect it with an anti-freeze solution. See the
topic, COOLINGSYSTEM.

DAILY CARE

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

A daily check of the tractor should be made to see if there are any loose
nuts, bolts, or parts worn to such an extent that they are no longer serv
iceable. Points to be checked daily for tightness or leaks are listed as
follows:

1. Gasketed joints of final drive cases, inspect for tightness.

2. Exhaust and inlet manifold and air cleaner connections, inspect for
tightness.

3. Track shoe bolts, inspect for tightness.

4. Track roller end collar bolts, inspect for tightness.

5. Equalizer spring clip nuts, inspect for tightness.

6. Cooling system, clean trash from radiator core and add coolant or
anti-freeze if necessary.
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7. Fuel pressure gauge, inspect with engine running to see that indi
cator is not in red range.

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

9. Hydraulic system, inspect for leaks.

10. Sprocket hub seals, inspect for leakage.

11. Oil type flywheel clutch and torque converter.

a. Flywheel clutch, on tractors with direct drive, 14Al-up, check for
excessively high oil level when continually working on uphill op
erations. If an excessively high oil level is found remove the oil
level plug on the lower left side of the flywheel compartment to
drain any excess oil from the clutch compartment.

b. Torque converter, on tractors equipped with torque converter
drive, 15Al-up, check for excessive leakage of fuel from the seal
drain tube when the engine is running, the clutch is engaged
and the torque converter is at normal operating temperature.
See the information on seal drains in the topic, TORQUECON
VERTERFLUIDSYSTEM.

12. Flywheel clutch housing drain plug, on tractors with torque converter
drive, 15Al-up, check to see that cotter pin is free to turn in the hole
in the drain plug. If the tractor is to be operated in deep mud or
water, see the topic, OPERATINGINDEEPMUDORWATER.

Fill the fuel tank at the end of the day's run. See the topic, CAREOF
THEDIESELFUELTANKfor other periodic care.

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

SEAT CUSHION TIPPED TO
PROTECT PADDING

•
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If the tractor must stand without shelter the operators seat cushion
should be tipped as shown. When this is done the water proof covering
prevents moisture entering the padding under the covering. If the cush
ion is turned bottom side up in rainy weather the padding under the
water proof covering may become damp. Thismoisture with accumulated
dirt and heat will shorten the life of the cushion.

OPERATING IN COLD WEATHER

If the starting engine and the diesel engine are both in good mechani
cal condition, and precautions necessary for cold weather operation are
taken, ordinary cold weather will not cause difficulty in starting or loss
of efficiency.

Lubricants: As the atmospheric temperatures become lower, where
warm housing facilities are not available, lubricants of lower viscosity
should be used. See the LUBRICATIONINSTRUCTIONSsection of this
book.

Coolant: When the temperature is below freezing, sufficient anti-freeze
solution should be used in the cooling system to prevent freezing. See
the topic, COOLINGSYSTEM.

The liquid in the cooling system may be warmed to make starting eas
ier and quicker. When warming anti-freeze solutions, keep away from
flames, as some of these solutions may be inflammable. Avoid getting the
solution hot, and even a warm solution should be poured very slowly into
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 tractor will be started
and operated. For additional information, see the topics, FUELS and
CAREOF THE DIESELFUELTANK.

Electrical Equipment: During cold weather, more attention should be
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, BATTERYCARE.

Starting the Starting Engine: If the tractor has been standing without
shelter in extremely cold weather, the following suggestions will mate
rially 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 crankcase, starting
engine crankcase and flywheel clutch compartment to provide proper
lubrication when starting. Refer to the topic, CRANKCASELUBRICATING
OIL.
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Crank the starting engine several revolutions with the ignition switch
OFF, and the starting engine clutch disengaged. Thiswillbetter distribute
oil to 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
and pouring gasoline over the electrodes. Ignite the gasoline 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 is more effective in promoting combustion than
priming the cylinders with gasoline. A small amount of gasoline in the
cylinders will remove the filmof oil from the cylinder walls and interfere
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 starts push in the throttle control
to keep the engine speed low until the crankcase lubricating oil has a
chance to warm up and better lubricate the engine.

STORAGE

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

Starting Engine and Diesel Engine: If the tractor is to be stored or left
standing 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 to rust. It also permits unnecessary wear caused by
metal-to-metal contact between the pistons, rings and liners when the
engine is started before fresh oil has reached these surfaces. The lack of
lubricant may not cause any noticeable change in engine operation after
it has been started but it does contribute to shorter engine life.

The oil film should be renewed once a week by running the starting
engine and diesel engine until they are thoroughly warm. This will
circulate the oil and prevent rusting from condensation.

Transmission and Final Drive Compartments: Drive the tractor every
30 days a short distance to renew the oil filmon shafts, gears, and bear
ings and to prevent the final drive seal gaskets from sticking to the wear
washer. A convenient time to do this would be when starting the engine
to renew the oil filmon the cylinder walls and piston rings.

Cooling System: If the temperature will be below freezing, the cooling
system should be drained if it has not been serviced as instructed in the
topic,COOLINGSYSTEM.
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Battery: Periods of two weeks or more when the engine is not operated
necessitates provisionsbeing made to keep the battery charged. Thismay
be done by running the engine once a week or taking the battery to
your Caterpillar dealer for charging.

•
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Maintenance Instructions
The foregoing paragraphs have been devoted to instructionswhich are

necessary for day-to-day operation of the tractor. The following topics
give detailed instructions regarding the care and adjustment of the
various parts.

AIR CLEANERS

The air cleaners do their work efficientlyonly as long as the oil in the
cups is thin enough to flow freely, so it will spray into the filter section
and wash back the dirt collecting there. For this reason, air cleaners
should be inspected frequently and serviced according to the following
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 diesel engine air cleaner cup. The air cleaner cup
should be washed and refilled every 50 service hours or when the oil in
the cup will not flow freely at operating temperature, or if the sediment
in the cup is liz inch deep (1/4 inch in a starting engine air cleaner), which
ever occurs first. It may be necessary to inspect the oil in the starting
engine air cleaner cup only every 50 service hours.
1. Loosen the wing nuts and take off the diesel engine air cleaner cup

and separable tray.
a. On starting engine air cleaners the oil cup is removed by loosen

ing the screw clamp.
Some thickening of the oil in the cup should be no cause for alarm,

actually it can be considerably thicker than the S.A.E.grade that was
last put in the cup, as long as the oil at operating temperatures will flow
freely. For a check to determine if the oil will flow freely, dip into the oil
with a 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 oil cup is removed, as

indicated in the followingtopics.
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 freezing S.A.E.No. 30 oil should be used. In tem
peratures below freezing use S.A.E.No. lOWoil. Do not dilute S.A.E.
No. lOWoil.

4. Seals between the cup, separable tray and body prevent oil running
out of the cup during hillside operations. Air leakage at this point can
possibly upset proper air cleaner action. When replacing the oil cup
and separable tray on air cleaners, check to see that the seal (2)
between the air cleaner cup and separable tray and the seal (l)
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between the separable tray and body are in place and in good con
dition.

Never attempt to change the oil in the air cleaner cup when the engine
is running. This will cause dirty oil to be held in the filter section by in
take action. 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.

AIR CLEANER SEALS
I-Seal in the groove on the body.

2-Seal in the groove on the
separable tray .

•

Wash Air Cleaner Lower Filter Section: At every air cleaner cup service
period, between 10 to 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.

REMOVING Am CLEANER CUP
AND SEPARABLE TRAY
I-Cup. 2-Separable tray.

T28895

AIR CLEANER SEPARABLE TRAY
DISASSEMBLED

3-Screen. 4-Snap ring. 5-Thumb
screws. 6-Screens.
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2. Removethe tray and cup fromthe air cleaner body.

3. Remove the screen (3) by first taking out the snap ring (4). This
screen and snap ring are not used on earlier model tractors.

4. Disassemble the separable tray by loosening the thumb screws (5)
and liftout the screens.

5. Wash the separable tray screens with a brush in kerosene or some
non-inflammablecleaning fluid.

6. Assemble the separable tray by placing the screens (6) in the tray,
and tightening the thumb screws. Install the screen (3) and snap ring
(4). The screen and snap ring are not used on earlier models.

7. Assemble the separable tray and cup to the air cleaner body.

8. 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 reaching 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 bottom screen
of the air cleaner upper filter section whenever chaff, lint, leaves or other
such material shows up in the oil or in the separable tray. This material
must be cleaned out tomaintain proper air cleaner performance.

Wash the Entire Air Cleaner: Every 2000service hours-more often in
dusty conditions-wash the entire air cleaner.

1. The entire air cleaner should be removed fromits support in order to
thoroughly clean the upper filter section in the cleaner body.

2. Removethe oil cup and separable tray.

3. Immerse the entire upper filter section of the air cleaner in kerosene
or some non-inflammable cleaning fluid. Steam cleaning is not
recommended because some forms of dust rolls into small balls
when steam is applied, and these balls cannot be washed out of the
screens.

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

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

Wash Starting Engine Air Cleaner: Every 1000service hours wash the
starting engine air cleaner.

1. Loosenthe screw clamp and remove the oil cup.

-_ .. _-----
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2. Remove the cleaner body by taking out the capscrews at the top of
the cleaner.

3. Wash the filter by shaking the air cleaner body in a pan of kerosene
or some non-inflammablecleaning fluid.

4. Wash and refillthe oil cup.

S. Assemble and install the air cleaner, but be sure the mating faces of
the air cleaner and the cleaner pipe are clean, the gasket between
them is in place and all connectionsare air tight.

REMOVING STARTING ENGINE
Am CLEANER

•

Precleaner Care: (Earliermodels) Removeand empty the jar (2) before
it becomes three-fourths full by loosening the clamp bolt (1) that holds
it in place. Inspect the fins in the precleaner regularly and when they are
dirty remove the entire precleaner and wash it in water. Make sure the
jar is installed correctly and replace either a broken jar or gasket im
mediately, because the precleaner will not work properly without them.

PRECLEANER
1-8crew clamp. 2-Jar .

•
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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, which is available
from your Caterpillar dealer, will put the precleaner up where the air
is cleaner, reducing engine wear and the frequency of air cleaner service.

Am INLET PIPE
EXTENSION

•

CRANKCASE LUBRICATING OIL SYSTEM

The crankcase lubricating oil flows from the oil pump, located in the
crankcase, to the oil cooler where it is cooled; then flows to the oil filter
base, through the filters and then is distributed to the bearings and all
points of lubrication in the engine.

The oil is cleaned by a full-flowfiltering system incorporating three
filter elements. These filters, located on the right side of the engine, are
installed in the main pressure line so that the entire pump capacity is put
through these units.

Servicing the crankcase lubricating oil filter as described, should be
performed each time the crankcase lubricating oil is changed, or after
10service hours of operation of a reconditioned engine. Experience shows
that a certain amount of dirt and foreign material is present in a recon
ditioned engine even though best service practices are followed.

Crankcase Lubricating Oil Filter: The filter elements should be replaced
with new Caterpillar elements at each filter service period as follows:

Toservice the filtersproceed as follows:

1. Remove the drain plug (6) from the oil filter base (5). Then loosen
the clamp screw (1) and remove the cover (3) and screw as a unit.

2. Liftout the elements (2) and discard them.
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CRANKCASE LUBRICATING
OIL FILTER

I-Clamp screw. 2-Filter element.
3-Cover. 4-Housing. 5-Filter

base. 6-Drain plug•

•

3. Install new Caterpillar elements in the housings (4).

4. Reinstall the cover, tighten the clamp screws and replace the drain
plug.

Crankcase Lubricating Oil Filter Element: The filter element is of the
plastic impregnated paper type. The impregnated paper (I) is pleated
around a center core and encased within a perforated cover (2).

The filter housing, cover and element are designed to seal unfiltered
oil from the filtered oil side of the element. Sealing is accomplished by
a spring loaded flat plate in the cover which holds the element against
the flat plate at the bottomof the housing.

FILTER ELEMENT

I-Impregnated paper.
2-Periorated cover•

•

Washing the Crankcase: Whenever the diesel or starting engine oil
pan is removed for any reason it should be thoroughly cleaned before it
is re-installed. The oil pump screen should also be cleaned while the oil
pan is offthe engine.
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FUELS
As a source of power the diesel engine has two outstanding advan

tages over the gasoline engine. The first is its lower rate of fuel consump
tion - and second its ability to use cheaper fuels. Always buy the
lowest priced fuel giving satisfactory operation.

Your Caterpillar dealer is familiar with fuels that are giving good
results in Caterpillar Diesel Engines in his territory. If necessary, consult
him for his recommendations. He will be glad to advise you.

Because of the lack of world-wide standardization of diesel fuel classi
fications, it is not possible to make specific recommendations for export
territories. For best results see your Caterpillar dealer for brand names
of satisfactory fuels in your particular area.

In the United States and Canada, diesel fuels are available under two
general classifications. One is "premium" fuel and the other is "domestic
furnace oil", No.2 grade. Caterpillar Diesel Engines are designed to op
erate on the less expensive domestic furnace oils, known as No.2 grade.
Fuels falling within this general class are widely available, giving satis
factory results and cost considerably less than "premium" fuels.

There is appreciable variation in the composition of fuels furnished
under the domestic furnace oil classification. For desirable engine service,
it is most important to give special attention to two properties of the fuel
which are; pour point and sulphur content.

Pour Point

In subzero (-lS°C.) weather, where warm storage is not provided,
fuels with unusually low pour points may be required. It is necessary
that it be fluid enough to flow from the diesel fuel tank to the engine
transfer pump at the lowest temperature at which the engine must start
and operate.

Sulphur Content

As the sulphur content of the fuel increases, the oil change periods
should be reduced as indicated in the topic, CRANKCASELUBRICATING
OIL.

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 distillates are especially desirable because, in refin
ing, they are heated to a vaporous state and condensed in another con
tainer; thus, all the sediment and residue remain in the still.

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

Effort should be constantly expended to prevent contamination of the
fuel. Important steps are to use clean containers and funnels and to re
duce the number of times the fuel must be handled. When the fuel can be
delivered by the distributor to storage tanks and then pumped from the
storage tank to the diesel fuel tank, the handling is reduced to a minimum.

The illustration of a fuel storage tank is a typical, satisfactory installa
tion. Since natural settling is an effective method of cleaning diesel fuel.
the fuel should be allowed to stand at least 24 hours in the storage tank
after it has been filled before fuel is transferred to the diesel fuel tank. Be
sure to drain all water and sediment that has settled to the bottom of
the tank before the tank is refilled. Occasionally, drain all of the fuel and
clean the tank thoroughly.

CLEAN OUT

CLEAN FUEL

_j_
T-=-t:-=--=--~--~--=--=-=--=-_:==::__ ::::_:::::=:i~~~~~
4"

TI617
LEVEL
GAUGE

WATER SEDIMENT

RECOMMENDED FUEL STORAGE TAN][

CARE OF THE DIESEL FUEL TANK

DRAIN
COCK

The fuel level in the diesel fuel tank may be checked with the plunger
gauge in the filler opening. The strainer in the diesel fuel tank filler open
ing should be removed and cleaned regularly. Remove the snap ring and
lift out the strainer.

Fill the diesel fuel tank at the end of the day, because the incoming
fuel will drive out the moisture-laden air and help prevent condensation.
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•
DIESEL FUEL TANK: DRAIN

I-Drain cock .

Drain Diesel Fuel Tank Sediment Accumulation: Open the drain cock
(I) and drain off any sediment or water which may accumulate in the
fuel tank every 125 service hours (drain every 50 service hours when
operating in temperatures below freezing or in climates where a great
amount of condensation occurs). In temperatures above freezing drain
the water and sediment before starting the engine. In temperatures below
freezing, drain shortly after the machine has stopped to prevent water
freezing in the bottom of the tank and other low points in the system.

Diesel Fuel Tank Filler Cap: The diesel fuel tank filler cap elements
should be washed every 50 to 250 service hours depending upon the
amount of dust in the air. To do this, remove the bolt and take out
the baffle plate and gaskets. Wash the cap and elements in kerosene or
some non-inflammable cleaning fluid. After the cap is washed pour a
small amount of crankcase lubricating oil on the filter elements.

FUEL SYSTEM

The fuel flows from the diesel fuel tank through the fuel line to the
fuel transfer pump. The fuel transfer pump supplies the fuel under pres
sure to the fuel filter housing, the filter removes the dirt and other foreign
particles. From here the fuel is supplied to the fuel pump manifold for
the individual 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 pre-combustion chamber where it is ignited
and passed into the main combustion chamber or cylinder.

In addition to the diesel engine fuel supply system, diesel fuel is also
used as fluid for the torque converter on tractors with torque converter
drive, 15Al-up. See the topic, TORQUECONVERTERFLUIDSYSTEM.
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CARE OF THE FUEL FILTER

Draining Fuel Filter Housing: Every 50 service hours, drain the filter
housing of sediment and water which settles to the bottom of the compart
ment. Close the diesel fuel line valve located under the fuel tank, remove
the filter housing drain plug (2) and open the vent (1) in the housing. Re
place the drain plug and prime the system. See the topic, PRIMINGTHE
FUELSYSTEM.

FUEL LINE VALVE DRAINING FUEL FU.TER
HOUSING

I-Vent. 2-Drain plug.

Fuel Filter Elements: The fuel filter elements are of the plastic impreg
nated paper type. When the pleated elements have collected enough
contamination to interfere with engine performance, they must be re
placed with new elements. These elements will continue to collect par
ticles until fuel will no longer flow through them at a rate to maintain
maximum engine performance. They will not discharge their burden into
the clean fuel; this is prevented by the fine grade filter paper around the
perforated metal core.

The plastic impregnated paper type filter elements collect and hold con
taminants and cannot be washed or otherwise restored.

As the filters gradually become clogged with foreign material, the
position of the fuel gauge indicator will work back from the original
position in the NORMAL(white) range, to the CAUTION(green) range
and later into the OUT (red) range. When the indicator shows in the OUT
(red) range the filter elements should be changed and new Caterpillar
elements installed.

Removing Used Filter Elements: To remove the used filter elements, pro
ceed as follows:
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1. Close the diesel fuel line valve.

2. Remove the filter housing drain plug.

3. Open the vent in the filter housing.

4. Thoroughly clean the top of the cover and around the edges of the
gasket joint between the filter housing and cover to prevent dirt
dropping into the filter housing when it is removed.

5. Remove the cover from the filter housing.

6. Lift the filter elements out of the housing.

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

Installing Filter Elements In Housing: To install the elements in the
housing proceed as follows:

1. If the rods and rod springs have been removed from the housing, re
place the springs and then the rods (2) in the housing. Make certain
the rod ends enter the drilled holes in the bottom of the housing and
that the springs are piloted on the bosses of the housing and rods.

2. Place the filter elements (3) over the rods.

3. Place a new gasket on the filter housing.

•
INSTALLING FUEL FILTER ELEMENTS
I-Cover. 2-Rods. 3-Elements. 4-Housinq .

4. Install the cover {l} to the housing (4), making certain that the rods
enter the center of the overlapping drilled holes in the cover.

Keep New Filter Elements On Hand: An extra set of filter elements
should be kept on hand for replacement. Always keep the elements
wrapped in their original cartons to insure against dust and dirt accumu
lation which will shorten the life of the elements if it gets on the outside or
may cause damage to the fuel injection equipment if it gets on the inside.
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PRIMING THE FUEL SYSTEM

Any time the fuel flow is broken and air is allowed to get into the fuel
system, the fuel system must be primed. If 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 one or more cylinders.

Priming The Fuel System: Priming the fuel system will allow the fuel
transfer pump to force air and fuel through the fuel filters and the fuel
injection pump vents if the engine is level. Prime the system as follows:

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

2. Move the governor control lever to the stop position, so the fuel injec
tion pumps are closed.

3. Move the compression release lever to the STARTposition.

FUEL FILTER VENT VALVE FUEL INJECTION PUMP VENTS

4. 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.

5. Open the fuel filter vent valve and fuel injection pump vents. When
the flow of fuel from the vents is continuous and contains no air bub
bles, close the vent valves.

6. Open and close the vent valves several times in succession to be
sure all air is bled fromthe system.

When tractors with torque converter drive lSA1-up, have the fuel
supply exhausted, air will enter the torque converter. After priming the
fuel system, as instructed in the previous steps, it may require approx
imately three minutes of running the engine at high idle speed before nor
mal pressure is indicated by the torque converter pressure gauge.
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FUEL INJECTION EQUIPMENT
When improper fuel injection is affecting the diesel engine operation,

a systematic check should 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 fuel filter housing. Check the fuel pressure
ga1,lgeas mentioned in the topic, CAREOF THEFUELFILTER.Replace
the filter element if necessary. Then prime the fuel system until clean
fuel passes through the vents on the fuel injection pumps. If the fuel sys
tem is air bound, priming the system will overcome the difficulty.

When the engine is running irregularly, and smoking, a fuel injection
valve may not be spraying the fuel properly.

As the clearance between the plunger and the barrel of a fuel injection
pump increases, due to wear, fuel leakage occurs. When the leakage
increases to the point where insufficient fuel is injected into the cylinder,
a 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 a 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, one at 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 your Caterpillar
dealer.

•
LOOSENING FUEL INJECTION
LINE NUT TO TEST VALVE

Removing Fuel Injection Valves: Before removing a valve clean the
dirt fromaround the valve and connections.



52 MAINTENANCE INSTRUCTIONS

Disconnect the fuel injection line from the injection valve and pump.
Install the plug (4) and cover (2). Remove the valve retainer nut (1) and
lift out the nozzle assembly (3) and body as a unit.

REMOVING FUEL INJECTION
VALVE

I-Retainer nut. 2-Cover. 3-Fuel
injection valve nozzle assembly.

4-Plug.

INSTALLING FUEL INJECTION
VALVE

S-Larqe seal. 6-Small seal.
7-Injection valve body.

Installing Fuel Injection Valves: Before installation of a fuel injection
valve, be sure the wrench is clean. Put the dust cover on the valve body
as soon as possible to prevent dirt entering the fuel passage. Install the
fuel injection valve in the followingmanner:
1. Screw the valve body (7) into the fuel injection valve nozzle assembly

only finger tight. The threads of the body and nozzle assembly are
made to fit loosely. The clearance between the threads provides a
passage for fuel to enter the nozzle assembly from the body.

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

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

4. Tighten the retainer nut good and tight to prevent leaks between the
nozzle assembly and the nozzle assembly seats. For proper installa
tion of the valve use one of the followingmethods.
a. Tighten with a torque wrench from 100to 110pounds feet.
b. Tighten good and tight with a steady pull.

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.
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Fuel Injection Pumps

Testing Fuel Injection Pumps: It is not usual for one pump on an en
gine to require replacement unless all the pumps are worn. Worn fuel in
jection pumps will result in loss of power and hard starting. When loss
of power and hard starting is accompanied with a clear exhaust, good
compression and no blow-by gases from the crankcase breather it indi
cates worn injection pumps. These pumps can be checked by your Cat
erpillar dealer.

Removing Fuel Injection Pumps: Every precaution should be taken to
prevent dirt from getting into the fuel injection pumps or housing. Clean
the top of the housing and around the inspection plate before .removing
the plate. When fuel injection pumps are removed the pump plungers
must not be taken from the barrels as any dust or dirt will scratch these
finely finished parts.

After cleaning the top of the housing, and around the inspection plate,
remove the fuel injection lines from the pumps and immediately cap and
plug the openings with covers (2) and plugs (1) provided in the tool
equipment. Remove the inspection plate. Remove the fork (3) that fastens
the rack to the slide bar. Remove the two bolts and plates that hold the
rack in place and pull the rack out of the housing.

Remove the bolts and clamps that hold the fuel injection pump to the
housing and lift the pump straight up only enough to clear the dowel (5).

REMOVING RACE FORE
I-Fuel line plug. 2-Pump cover.

3-Fork.

REMOVING FUEL INJECTION PUMP
4-Stopper. 5-Dowel. 6-Ferrule

cap seal. 7-Lifter.

Insert a finger through the inspection hole to hold the plunger fromdrop
ping out and shift the pump to one side so the end of the pump plunger
will free itself from the slot in the lifter (7); then remove the pump. Place
the ferrule cap seal (6) and stopper (4), furnished in the tool equipment,
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over the fuel outlet of the fuel housing and in the inlet of the pump to
keep out dirt.

Should the plunger accidentally be removed from the pump barrel,
take every precaution to avoid nicking or scratching it since the slightest
rough spot will cause undue wear in the barrel and shorten the life of
the pump. The plunger should be rinsed in clean fuel before putting it
back in the barrel. Be sure the plunger is replaced in the barrel from
which it was withdrawn. Each fuel injection pump assembly (plunger
and barrel) is machined as a unit and finished to such exact limits that
it must be used, removed, and replaced as a unit.
Installing Fuel Injection Pumps: Lower the pump and plunger into the

housing, taking care that the pump plunger does not slide out of the
pump. Slide the end of the plunger into the slot in the lifter. Lower the
pump onto the dowel and fasten in place.

Turn the gears on the pump plungers until the marked tooth of each
gear faces outward toward the pump rack. Replace the pump rack, en
gaging the marked teeth (9) of the pump plunger gears with the marks
(10) on the rack. The end and two center pump gears can be aligned with
the marks (8) on the fuel pump housing. The other two pump gears can
be aligned quite easily as the rack is slid into position. It is advisable to
pull the rack out part way to see that the marks are correctly aligned.

INSTALLING PUMP RACK
8-Marks on housing. 9-Marked teeth

on gears. 100Marks on rack .

•

Install the bolts and plates which hold the rack in place. Move the gov
ernor control lever to the full engine speed position and fasten the fork
in place. Replace the inspection cover and connect the fuel lines.

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 tank sediment bowl. Check the carburetor for
proper adjustment every 500 service hours.
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The fuel transfer pump returns fuel under pressure to another passage
in the charging valve assembly then, to the torque converter. All of the
fuel used in the torque converter must go through the fluid filter.
When the normal fluid pressure within the charging system has been

reached, the charging valve is moved off its seat to permit the passage
of fuel to the diesel engine fuel filterwhere it is filtered and consumed by
the engine.
The fluid pressure gauge indicates the fluid pressure of the charging

system and the indicator on the gauge should register in the NORMAL
(white) range when the engine is running at high idle speed.

TEMPERATURE
GAUGE

TORQUE CONVERTER
FLUID COOLER --__,..:_

TORQUE
CONVERTER

BLEED LINE TO
FI LTER HOUSING

TO FUEL

INJECTI~'~U~M~P~S=;__-;~==~~~~~~

FUEL
TANK

CHARGI NG VALVE

TRANSFER PUMP

TI9146

TORQUE CONVERTER FLUID SYSTEM

The orifice assembly located on the fluid cooler is provided to con
tinuously bleed off any entrapped air or excess fuel in the charging sys
tem due to heat and expansion during operation. The excess fuel or air
expelled by the orifice assembly is delivered to the engine fuel filter
where the fuel and air is forced through the by-pass valve in the filter
housing and returned to the fuel tank. A portion of the excess fuel is
consumed by the engine during low idle speed operation.
The fluid temperature gauge registers operating temperatures which

should be from 1600 to 2200 F., however, it is permissible to operate at
2500F. for limitedperiods.
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Extra precaution should be taken when operating in temperatures
below freezing to minimize condensation entering the torque converter.
See the topic, CAREOF THE DIESELFUELTANK.

Filling: When the torque converter has been drained for any reason,
the system should be filled before starting the diesel engine. To fill the
system proceed as follows:

l. Remove the clutch inspection floorplate (1).

2. Open the vent valve (2) on top of the torque converter housing.

3. Loosen the diesel fuel tank filler cap to allow air to enter the tank
rapidly.

I-Clutch inspection floor plate.
FD.LING TORQUE CONVERTER FLUID SYSTEM

2-Torque converter vent valve.

4. Turn the crossover valve control (3) until the line on the valve control
is parallel with the valve body.

CROSSOVER VALVE
3-Valve control .

•
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5. When fuel, with no air bubbles, flows from the vent on top of the
torque converter, close the vent valve and crossover valve.

If the fuel system requires priming, see the topic, PRIMINGTHEFUEL
SYSTEM.

When the system is properly filled and vented, the indicator on the
torque converter pressure gauge moves instantly to the NORMAL(white)
range upon starting the diesel engine, and to the left when the engine is
stopped. Any sluggishness noted in the indicator movement indicates air
in the system. However, normal pressure should be indicated on the
pressure gauge after approximately three minutes of engine operation
at high idle speed with the flywheel clutch disengaged.

Orifice and Orifice Strainer: A small internal orifice and orfice strainer
is located within the top of the fluid cooler. Due to heat and expansion
of the fuel in the fluid system the orifice continuously bleeds a small
amount of fuel and any air from the highest point in the converter fluid
system to the diesel engine fuel filter housing through the charging valve.
The fuel flow through the orifice supplies the diesel engine with fuel when
operating at low idle speed.

The orifice and orifice strainer should be cleaned after the first 50
service hour operating interval, thereafter they should be cleaned every
250 service hours. To do this proceed as follows:

1. Remove the screw and strainer (1) from the top of the fluid cooler (2).

2. Unscrew the strainer fromthe screw body.

3. Wash the strainer in kerosene or clean diesel fuel.

4. Clean the orifice by inserting a wire, not exceeding .052 inch in
diameter, into the opening fromwhich the strainer was removed. The

CLEANING ORIFICE AND
ORIFICE STRAINER

l-Screw and strainer. 2-Fluid cooler .

•
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orifice is located near the top of this opening. This should be done
each time the strainer is removed for cleaning.

Fluid Filter: The fluid filter housing contains one filter element. The
filter element should be replaced with a new Caterpillar element when
ever the torque converter pressure gauge indicator registers in the LOW
range with the engine running at high idle speed.

Toservice the filterproceed as follows:

1. Loosen the clamp screw and remove the cover and screw as a unit.

2. Liftout the filterelement (I) and discard it.

3. Install a new Caterpillar element in the housing (2).

4. Reinstall the cover and tighten the clamp screw. Vent the system, if
necessary, as described in the topic, FILLING.

If the filter has been serviced as instructed in the preceding paragraph,
and the indicator on the torque converter pressure gauge still does not
register in the NORMAL(white) range, see your Caterpillar dealer.

FLUID FaTER
I-Fluid filter element.
2-Fluid filter housing.

TORQUE CONVERTER STRAINER
l-Strainer

Strainer: A fine mesh metal strainer is located at the fluid inlet to the
torque converter, on the right side. This strainer should be cleaned every
1000 service hours.
1. Close the diesel fuel supply valve, located under the fuel tank.

2. Remove the plug and the strainer (I). Wash the strainer in clean
diesel fuel and reinstall it.

3. Open the diesel fuel supply valve and fill the torque converter as
described in the topic, FILLING.
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Seal Drains: The seal drain tubes should be inspected for leakage every
ten hours with the engine running and the clutch engaged. Seal leakage
may exceed 10 drops a minute when first starting the engine and the
torque converter is cold. Leakage should not exceed 10 drops a minute
after normal operating temperature of the converter has been reached. If
sealleakage is in excess of 10drops per minute during normal operation,
the seals should be replaced. Do not plug the seal drain tube.
If excessive leakage of one seal is suspected, it can be determined by

disconnecting the tubes at the junction or at the torque converter. The
tube is visible through the brake pedal openings.

SEAL DRAIN TUBE

•

On tractors before ISA1379,the drain tube extends through the main
frame and can be observed from the left side of the tractor.

COOLING 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 cooling system will prevent
the formation of rust. It will also retard, and in some cases completely
eliminate mineral deposits within the engine. Most commercial anti-freeze
solutions contain rust inhibitors, therefore, it is not necessary to use rust
inhibitor with those anti-freeze solutions which do contain rust inhibitor.
Your Caterpillar dealer stocks Caterpillar Rust Inhibitor in convenient
one quart cans. Directions for its use are printed on each can.
When the temperature is below freezing sufficientanti-freeze should be

used in the cooling system to prevent freezing. Various anti-freeze mix
tures such as ethylene glycol (Prestone, G. M., Permaguard, Zerex, etc.)
denatured ethyl alcohol, methanol (synthetic wood or methyl alcohol)
and glycerine are all suitable for use. Alcohol can be used successfully
but, because it readily evaporates at the normal operating temperature
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of the diesel engine, the solution should be tested frequently - even
daily - and kept up to correct strength. This loss by evaporation is ob
jectionable hut the temperature regulators should not be removed. Doing
so might make the solution run cooler and save the alcohol, but is not
desirable for good performance. It is essential, therefore, that the coolant
be tested frequently to assure adequate protection.
Filling: Fill the starting and diesel engine cooling system by pouring

the coolant into the radiator filleropening.
Draining: The cooling system is drained by opening the valve on the

radiator water outlet on the left side and by removing the diesel cylinder

RADIATOR DRAIN VALVE CYLINDER BLOCK DRAIN PLUG

block drain plug at the rear of the diesel engine cylinder block. Tractors
with torque converter drive, 15Al-up, remove the drain plug from the
fluid cooler. This should be done at the end of the day's run when all
the material is in suspension and will drain with the liquid.

TORQUE CONVERTER FLUID
COOLER DRAIN PLUG

•
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Cleaning The Radiator: Every 10 service hours clean dirt and trash
from in between the tubes of the radiator which may cause excessively
high operating temperature. This dirt may be easily removed by re
moving the bolts which hold the perforated guards in place. Then wash,
brush or blow the dirt out with whichever method is available and most
effective.
Cleaning The Cooling System: The cooling system should be drained

every 1000service hours to remove dirt and sediment which accumulates.
The draining should be done at the end of the day's run, when the foreign
material is 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 cooling system is at operating tempera
ture, and the loose foreign material is stirred up. Then stop the engine
and drain as quickly as possible before the sediment has time to settle.
Close the drain and pour in kerosene equal to about one-tenth the capa
city of the cooling system and fill the remainder with a solution of one
half pound (226.8grams) of washing soda to each gallon (3.8 liters or .8
Imp. Gal.) of water. Run the engine for about one-half hour, and again
drain and flush the system with clean water.

RADIATOR SEALED PRESSURE OVERFLOW UNIT
The sealed pressure overflowunit should be cleaned every 1000service

hours to remove lime deposits and other accumulations which might hold
the valve in the "open" position. Such deposits are not so noticeable
where inhibitors are used in the cooling 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 thoroughly until all of the foreign matter has been re
moved. Caution: Do not wash the unit in any kind of cleaning solution
because so doing may damage the seal.

FAN BELT ADJUSTMENT
The fan 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 unnecessary wear to the belts and possibly slipping
to the extent that the engine will overheat. If the belts are too tight, un
necessary stresses are placed upon the fan bearings and belts, which
might shorten the life of both. Correct adjustment exists when the belts
can be pushed inward approximately Piz inches (3.81 cm.) as shown
at (1).

When a belt (or belts) need replacing, a matched set which is avail
able from your Caterpillar dealer should be used. Always install a
matched set - never only one.
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CHECKING FAN BELT TENSION
I-Correct adjustment allows approxi

mately 1112inch (3.81 cm.) slack
at this point.

FAN BELT ADJUSTMENT
I-Adjusting screw. 2-Locknuts.

3-Retaining nuts.

Adjusting Belts:Loosen the three retaining nuts (3) which hold the fan
hub bracket to the timing gear cover. Loosen the locknut (2) on the ad
justing screw (1) and tum the screw until the belts can be pushed inward
approximately 1112 inches (3.81cm.). Recheck the adjustment after tight
ening the locknut and bracket retaining nuts.

VALVE CLEARANCE ADJUSTMENT
The initial valve clearance adjustment should be made after the first

100to 125service hours of operation. Thereafter, the clearance should be
checked and adjusted if necessary after every 500service hour operating
interval.
The valve clearance adjustment should be made while the engine is

hot, either while the engine is running or before it has been stopped
twenty minutes after having run long enough to thoroughly warm up.
If the adjustment is made with the engine stopped and is not completed
during this twenty minute interval, start the engine and allow it to warm
up. The valve clearance adjustment and the compression release clear
ance adjustment must be made, or the clearances checked, with the
compression release lever in the RUNposition.

If adjustment is made with the engine stopped, tum the engine until
the valve closes and the push rod is at its lowest point.
To Adjust: Loosen the valve adjusting screw locknut (2), tum the ad

justing screw (3) to allow the thickness gauge (1) to pass between the
top of the valve sleeve and the end of the valve rocker at the correct
clearance. Set the clearance for the inlet and exhaust valves at .016inch
(.41mm.). Tighten the adjusting screw locknut and check the adjustment.
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VALVE CLEARANCE ADJUSTMENT
I-Thickness gauge. 2-Locknut.

3-Adjusting screw.

COMPRESSION RELEASE PUSH
ROD ADJUSTMENT

4-Adjusting nut. 5-Locknut.

After adjusting the clearance on the valves, and while the compression
release lever is still in the RUNposition, with the engine stopped, check
the clearance between the upper end of the compression release push rod
and the end of the valve rocker. This clearance should be .025to .030inch
(0.64 to 0.76 mm.). To adjust, loosen the adjusting screw locknut (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 tight
ened. Check this clearance every time the valve clearance is changed
or checked.

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
rotation of the valves, observe the lines on the spring retainer through
one of the three holes in the valve sleeve. If the valves do not turn the
valve rotators should be replaced. See your Caterpillar dealer.

STARTINGENGINEVALVECLEARANCEADJUSTMENT

The valve clearance adjustment should be checked every 2000service
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.
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To Adjust: Turn the adjusting screw until there is .008 inch (0.2mm.)
clearance at (2) between the adjusting screw and the end of the valve
stem.Check this clearance with a thickness gauge (1).

STARTING ENGINE VALVE
CLEARANCE ADJUSTMENT

I-Thickness gauge. 2-There should be
.008 inch (0.2 mm.) clearance

at this point .

•

SPARK PJ,UG ADJUSTMENT

The spark plugs should be examined every 1000service hours. The gap
should be kept at approximately .040inch (1.016mm.). Measure this gap
with a thickness gauge. To adjust the gap, bend the outer electrode.

STARTING ENGINE 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 dealer
for checking or reconditioning.

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

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 inside the plate by using a soft
cloth dampened with a non-inflammable cleaning fluid. Remove the dis
tributor rotor, then turn the engine until the contact point bumper block
(1) is on one of the highest elevations of the cam. Check the clearance
with a thickness gauge between the contact points as illustrated. This
clearance should be .014to .018inch (.36to .46mm.).

Adjusting Contact Point Opening: Loosen the screws (2) which hold
the adjustable contact point bracket and move the bracket by inserting
a screwdriver in the eccentric slotted head screw (3) and turn either
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CHECKING CONTACT POINT
OPENING

I-Contact point bumper block on one
of the highest elevations

of the cam.

ADJUSTING CONTACT POINT
OPENING

2-Bracket fastening screws.
3-Eccentric slotted screw.

clockwise or counterclockwise until the correct point opening is obtained.
Then tighten the fastening screws and recheck the adjustment.

Testing: A magneto may be tested when coupled to the engine by
turning the switch, ON, removing the cable from a spark plug, and hold
ing the terminal 1/8 inch (3.17mm.) 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 spark passes from the terminal to the base with the switch
wire removed, the wire running from the magneto to the switch has be
come grounded or the switch requires replacement. If, with the switch
wire off,the magneto still does not fire, remove the magneto as instructed
in the next paragraph and take it to your Caterpillar dealer for testing.

To Remove the Magneto for Testing: Disconnect the cables from the
magneto. 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 capscrews that hold the magneto to the timing gear
cover and lift off the magneto. Do not remove the magneto mounting
trunnion when liftingthe magneto fromthe engine.

To Time the Magneto to the Engine: Check the adjustment of the con
tact points. Locate the firing point of No. 1 cylinder by removing the
cover from the top of the starting engine clutch housing and the spark



MAINTENANCE INSTRUCTIONS 67

LOCATING CORRECT POSITION OF
FLYWHEEL FOR TIMING MAGNETO

TO ENGINE

I-Bolt.

•

plug fromNo. I cylinder. Crank the engine slowly until air is forced from
the spark plug opening. This indicates the piston is coming up on the
compression stroke. Place a 3/8 inch x 2 inch bolt (1) in the hole in the
flywheel housing. Continue to turn the crank slowly until the bolt drops
in the hole in the flywheel. Remove the bolt and replace the cover.

TIMING MARKS ON MAGNETO
2-Mark "AU on the distributor gear.

3-Maqneto rotor shaft gear.

ROTOR POSITION TO TIME
MAGNETO TO ENGINE

4-Rotor-contact.

Remove the plate at the end of the magneto by taking out the four
small fastening screws. Turn the magneto shaft backwards (to prevent
the impulse from catching) until the mark "AUon the distributor gear (2)
lines up with the red line on the magnet rotor shaft gear (3). At this
point if the distributor rotor is installed the distributor rotor contact (4)
should be in the position shown. When the distributor plate is installed
the No. I cylinder spark plug wire conductor in the plate will contact the
rotor contact (4).
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TIMING MARKS ON MAGNETO
MOUNTING TRUNNION

5-Mark "TC" in magneto
mounting 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 trunnion,
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.

STARTING ENGINE CLUTCH

To Test The Adjustment: Pull the clutch lever to the engaged position.
The lever should go into this position with a distinct snap, and should
require a reasonably hard pull. The clutch 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 (I) is accessible.
Pull the lock pin out and turn the collar to the right until the lock pin
drops into the next hole.

STARTING ENGINE CLUTCH
ADJUSTMENT

I-Lock pin. 2-Adjusting collar .

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

FLYWHEEL CLUTCH
(Tractors With Direct Drive 14AI-Up)

The proper initial clutch adjustment will give a clutch lever pull be
tween 120 and 130 pounds. This measurement is made with a spring
scale placed at the bottom of the handle on the clutch control lever with
the engine stopped, and when the engine is cold. Slightly higher pounds
pull may be required when the clutch is warm.
The clutch is equipped with a hydraulic actuating mechanism so lever

pull cannot readily be used to determine when the clutch should be
adjusted. The clutch adjustment should be checked every 500 service
hours and adjusted if necessary. The clutch should be adjusted im
mediately when it begins to slip, however when the clutch is properly
adjusted the lever should go into engaged position with a distinct snap.
To Adjust: When clutch adjustment becomes necessary proceed as

follows:
1. Remove the floor plate inspection cover. Care should be exercised

to clean any dust or dirt from the top and around the edges of the
clutch compartment cover (1). Be sure all tools used to make the
adjustment are clean. Remove the cover being careful not to damage
the gasket under the cover.

2. Turn flywheel until the adjustment locknut (2) is accessible. Loosen
locknut about two turns. Tap lock plate (3) slightly to be sure it is
free on stud. Rotate flywheel 1800 and loosen the other locknut in
same manner.

TI7739

CLUTCH ADJUSTMENT
l-Clutch compartment cover.

ADJUSTING CLUTCH
2-Locknuts. 3-Lock plate.

4-Adjusting ring.
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3. Turn the adjusting ring (4) clockwise approximately three inches to
tighten.

4. Tighten the locknuts to a torque of approximately 80 pounds feet.
This can be accomplished with a steady pull on the end of the %
inch box wrench supplied in the tool equipment.

5. Check to see that the clutch compartment cover is clean and the
gasket is in good condition, then install the cover.

Flywheel Clutch Brake: The tractor is equipped with a clutch brake,
which stops the clutch from turning, and permits shifting gears without
clashing. To apply the brake, press the flywheel clutch control lever for
ward as far as it will go. Check the clutch brake adjustment every 250

*t service hours and adjust if necessary. If the clutch is slow in stopping, the
'tlutch brake should be adjusted.

There are two adjustments for the clutch brake. One adjustment is pro
vided to maintain proper clearance between the brake lining and brake
drum when the clutch is engaged.

The other adjustment is provided to adjust the brake applied position of
the flywheel clutch control lever.

To Adjust: If the brake lining has become worn and adjustment be
comes necessary proceed in the followingmanner:
1. Engage the clutch.
2. Loosen the locknut on adjusting screw (4) and turn the adjusting

screw in (clockwise)all the way.
3. Loosen the locknut on adjusting screw (2) and turn the adjusting

screw in (clockwise) until there is clearance between the brake re
lease lever (I) and the brake actuating lever (3). This clearance
should exist when pushing the brake actuating lever (3) toward the
brake release lever (I) as far as possible to place the brake lining
against the brake drum.

FLYWHEEL CLUTCH BRAKE
ADJUSTMENT

I-Brake release lever. 2-Adjusting screw.
3-Brake actuating lever. 4-Adjusting

screw .

•
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2. Turn the flywheeluntil the lockingplate (2) is accessible.

3. Loosen the nut (I) only enough so that the locking plate (2) will
clear the notches in the adjusting ring (3).

4. Turn adjusting ring (3) clockwise to tighten the clutch.

5. After proper adjustment has been obtained see that the locking plate
is in place and tighten the nut.

6. Replace the inspection cover.

Draining The Flywheel Clutch Housing: The clutch plates are designed
to operate dry. The plug on the bottom of the flywheel housing, directly
under the flywheel, has a hole drilled in it and a cotter installed in the
hole to keep the hole open. This allows any lubricant that may have
seeped into the compartment to escape. If the tractor is to be operated in
deep mud or water, the plug should be removed and a solid plug having
no hole should be installed in its place. If operating continuously in deep
mud or water, the solid plug should be removed every 10 service hours
to drain any lubricant that may have seeped into the compartment from
the engine, or clutch bearings. If lubricant from these points is allowed to
accumulate the clutch plates may become sticky and cause difficult
operation of the clutch.

STEERING CLUTCHES AND BRAKES

Two types of steering clutches and brakes are covered in this topic.
Tractors effective with l4A3740and l5Al600 operate in oil which affords
longer service life due to the cooling effect of the oil on the steering
clutches and brakes. Tractors before these serial numbers were equipped
at the factory with steering clutches and brakes designed to operate in
a dry compartment.

The steering clutches should be kept in proper adjustment to insure
full engagement of the clutches when the control levers are in the forward
position. Obstructions on and under the floor plate, such as rocks, sticks
and the like which hinder the control levers traveling to the forward posi
tion should be removed. If the tractor is operated with improper steering
clutch adjustment or with obstructions to the control levers the release
bearings may become damaged.

Oil Type Clutch

Steering Clutches:

Particular attention should be given to each step of checking and ad
justment of the steering clutches to obtain maximum service life of the
clutches.
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When a tractor is new, or when a set of lined disc assemblies are in
stalled, steering clutch adjustments should be checked after the first 10
service hours of operation and once again after the second 10 service
hours of operation. Then, check the adjustment after every 125 service
hours of operation.

I. Loosen the clamp knob (2) and remove the inspection cover (1).

INSPECTION COVER REMOVAL
I-Inspection cover. 2-CIamp knob.

CHECKING CLEARANCE BETWEEN
ADJUSTING ROD NUT AND

RELEASE YOKE
3-Adjusting rod nut. 4-Release yoke.

2. Check to see that there is clearance between the adjusting rod nut
(3) and the release yoke (4) by moving the yoke from side to side
by hand or by moving the adjusting rod back and forth. If there is
no clearance between the yoke and adjusting rod nut, adjust as
given in the following topic.

3. Install the inspection cover if no adjustment is needed.

Steering Clutch Adjustment: To adjust the steering clutches proceed as
follows:

I. Turn the steering clutch yoke adjusting rods (5) counterclockwise
until clearance is noted between the yoke and adjusting rod nut.

2. Turn the steering clutch adjusting rods (5) clockwise only until all the
clearance is removed between the yoke and adjusting rod nut.

3. For clearance between the steering clutch yoke and the adjusting rod
nut, turn the rods counterclockwise 2ljz turns. Spring pressure on the
inner end of the adjusting rod, will cause a click when turning the
adjusting rod each sixth ofa turn.

-------- - --
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STEERING CLUTCH ADJUSTMENT
5-Yoke adjusting rod.

•

Steering Clutch Linkage Adjustment: Every 2000 service hours adjust
the linkage between the control levers and the hydraulic control com
partment as follows:

1. Remove the pin from the linkage lever and rod end (6) at the rear
of the adjustable control rod.

2. Move the steering clutch control lever to the full forward position.

3. Move the linkage lever, from which the pin was removed in Step 1,
forward to take up clearance in the linkage. After clearance is re
moved from the linkage, spring resistance will be felt. Do not move
the linkage lever forward to the extent that the spring on the hydrau
lic booster mechanism valve is compressed.

4. Adjust the rod end on the control rod so the pin can be easily in
stalled in the rod end and linkage lever.

5. Adjust the linkage on the other side, using the same procedure.

STEERING CLUTCH LINKAGE
6-Rod end .

•



MAINTENANCE INSTRUCTIONS 75

Steering Clutch Brakes:

After the first 10 service hours of operation of a new tractor adjust the
brake control linkage as outlined in the following step 4.

The operation of the tractor serves as a constant check on the adjust
ment of the steering clutch brakes. If excessive steering clutch brake
pedal movement is noted the brakes should be adjusted.

Adjustment: If adjustment becomes necessary proceed as follows:

1. Remove the steering clutch compartment inspection covers.
2. Turn the front adjusting screw (1) in (clockwise) until the brake band

is tight on the drum.

STEERING CLUTCH BRAKE ADJUSTMENT
I-Front adjusting screw. 2-Levers on brake booster.

When the front adjusting screw (1) has been turned all the way in
(clockwise), turn it all the way out (counterclockwise). Turn the rear ad-

STEERING CLUTCH BRAKE
ADJUSTMENT

3-Rear adjusting screw .

•
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justing screw (3) all the way in (clockwise) and adjust with the front
adjusting screw.

3. For proper clearance between the brake lining and brake drum, turn
the adjusting screw out (counterclockwise) 111z turns.

4. Adjust the length of the control rods by turning the rod ends at the
top of the levers (2) until the pin holes are in alignment when the
levers are held to the rear and the rods are pulled forward.

Parking Brake: Effectivewith l4A4598and l5Al913 a lever type park
ing brake was provided to operate on the left steering clutch.

Adjustment: Adjustment should only be required after the steering
clutch brake control rods have been adjusted.

1. Remove the pin (2) which assembles the forward end of the parking
brake control rod (1) to the parking brake hand lever (3).

2. Move the parking brake control rod and the spring-loaded lever as
sembly (4) to the rear until the tang (5) on the spring-loaded lever
assembly is against the flywheel clutch lever cross shaft bracket.

3. Move the parking brake hand lever all the way forward.

4. Adjust the length of the parking brake control rod (1) to provide 1/16
inch to 3/32 inch clearance (6) between the pawl and the ratchet.

5. Assemble the pin connecting the forward end of the parking brake
control rod to the lower end of the parking brake hand lever, making
sure that the levers are positioned and the clearance is maintained
as detailed in Steps 2, 3 and 4.

PARKING BRAKE ADJUSTMENT

I-Control rod. 2-Pin. 3-Hand lever.
4-Lever assembly. 5-Tanq.

6-Clearance .

•

T28194

Steering Clutch and Brake Oil Filter: A gravity flowoil filter is provided
in each compartment. During operation the steering clutch brake drum
picks up the oil and deposits it in a trough assembly above each filter.
The oil is then filtered by gravity through the filter elements.
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Filter Element Replacement: Replace the filter elements after the first
50 service hours of operation on a new machine or on a machine which
has had some part of the system disassembled for reconditioning and
every 500service hours thereafter. The filters are located inside the steer-

•

FILTER ELEMENT REPLACEMENT
(Fuel tank and covers removed for

illustration purpose only)

I-Stud nuts. 2-Filter assembly .

ing clutch compartments where they are fastened on the rear of the bevel
gear case. Replace the filter elements as follows:

1. Remove the inspection covers. Care should be exercised to clean any
dust or dirt from around the inspection covers.

Be sure all tools used to remove the filters are clean.

2. Remove the stud nuts (I) that hold the filter assembly (2) in place.

3. Remove the filter assembly.

4. To remove the filter assembly on the left side of tractors 14A3740
to 14A6076and lSA1600to lSA2246,it is necessary to raise the fuel
tank approximately two inches. See step 6.

T3111t

FILTER ELEMENT REPLACEMENT
3-Trough assembly. 4-Filter element. 5-Plate assembly. 6-Spring. 7-Washer.

8-Nul. 9-Cotter pin.
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5. Disassemble the filter by removing cotter pin (9), nut (8), washer
(7), spring (6), plate assembly (5) and filter element (4) from the
trough assembly (3).

6. Assemble a new Caterpillar 9F6700element on the trough assembly
and install the filter in the steering clutch compartment on tractors
effective with 14A6067and 15A2246. Tractors 14A3740to 14A6076
and 15A1600to 15A2246,the Caterpillar 8H847 element with the
7H93l4 adapter should be used to eliminate the need for raising
the fuel tank mentioned in step 4.

Dry Type

Steering Clutches:

Particular attention should be given to each step of checking and ad
justment of the steering clutches to obtain maximum service life of the
clutches.

Checking Adjustment: The steering clutch adjustment should be
checked every 125 service hours as follows:

1. Remove the seat cushion and the floor plate located to the right of
the seat.

2. Loosen the clamp nut (2) and remove the inspection cover (1).

INSPECTION COVER REMOVAL
I-Inspection cover. 2-CIamp nut.

CHECKING CLEARANCE BETWEEN
ADJUSTING ROD NUT AND

RELEASE YOKE
3-Adjustinq rod nut. 4-Release

yoke.

3. Check to see that there is clearance between the adjusting rod nut (3)
and the release yoke (4) by moving the yoke by hand toward one
side and the other side of the tractor.
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4. Install the inspection cover, the floor plate and seat cushion if no
adjustment is needed.

Steering Clutch Adjustment: To adjust the steering clutches proceed as
follows:

1. Turn the steering clutch yoke adjusting rods (5) in the clockwise di
rection until all slack is removed.

2. Loosen the steering clutch yoke adjusting rods by turning in the
counterclockwise direction 211z turns.

STEERING CLUTCH ADJUSTMENT
5-Yoke adjusting rod.

STEERING CLUTCH LINKAGE
6-Rod end.

Steering Clutch Linkage Adjustment: Every 2000 service hours adjust
the linkage between the control levers and the hydraulic control com
partment as follows:

1. Remove the pin from the linkage lever and rod end (6) at the rear
of the adjustable control rod.

2. Move the steering clutch control lever to the full forward position.

3. Move the linkage lever, from which the pin was removed, in Step 1,
forward to take up clearance in the linkage. After clearance is re
moved from the linkage, spring resistance will be felt. Do not move
the linkage lever forward to the extent that the spring on the hydrau
lic booster mechanism valve is compressed.

4. Adjust the rod end on the control rod so the pin can be easily in
stalled in the rod end and linkage lever.

5. Adjust the linkage on the other side in the same manner.
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Steering Clutch Brakes: Check the adjustment every 250service hours.
Keep the brakes adjusted just tight enough so the tractor will turn cor
rectly when the steering clutch is released and the brake pedal is de
pressed approximately 511z inches 04.08 cm.).

STEERING CLUTCH BRAKE
ADJUSTING SCREW

BRAKE SUPPORT SCREW

Adjustment: If adjustment becomes necessary proceed as follows:
1. Remove the covers on top of the steering clutch case covers.
2. Turn the head of the adjusting screw in a clockwise direction to

tighten the brakes. Tighten the brakes until the band is tight on the
drum, then turn the adjusting screw 2llz turns in the counterclockwise
direction. This adjustment provides approximately 5lj2 inches 04.08
cm.) movement when the brake pedal is depressed fromthe released
position to the applied position.Replace the covers.

3. Loosen the lock nut on the support screw on the under side of the
steering clutch compartment below the brake drum.

4. Turn the support screw up tight against the band and then back off
1liz turns and tighten the locknut.
This screw supports the brake band and maintains the correct clear
ance between the lining and the drum. The band should be entirely
free from the drum when the pedal is in the released position. In
order to maintain a smooth brake action, care should be exercised
to keep them properly adjusted at all times. Excessive looseness
developing in the brake mechanism may cause kick back of the
pedals during operation.

Draining Dry Type Steering Clutch Compartment: Excess release bear
ing lubricant, and any seepage from the adjoining compartments should
be drained every 50 service hours of operation by removing the plugs in
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DRY TYPE STEERING CLUTCH
COMPARTMENT DRAIN PLUGS

•

the bottom of the case. Failure to observe proper draining periods may
result in the clutches slipping or difficulty in steering the tractor. The
drain plugs should be replaced to keep out dirt and moisture during
operation.

Washing The Steering Clutch Brakes: If the steering clutch compart
ments have not been drained at the proper interval or lubricant has ac
cumulated on the steering clutch brakes sufficiently to cause slippage
or difficult steering, some improvement in operation will result by wash
ing the brakes. To do this, proceed as follows:

1. Drpin the compartments and replace the drain plugs.

2. Remove the brake adjustment covers and pour enough non-inflam
mable cleaning fluid into each compartment so that each steering
clutch brake drum will dip into the fluid.

WARNING

Washing should be done when the compartments are
cool and well ventilated to avoid the possibility of an ex
plosion.

3. Operate the tractor back and forth for five minutes without releasing
the steering clutches. This will prevent the oil and dirt on the outside
of the clutches and the inside of the cases from being washed in
between the clutch discs.

4. Drain the compartments.

5. Repeat the washing procedure, this time applying the brakes occa
sionally.

6. Drain the compartments and replace the drain plugs.

7. Lubricate the steering clutch release bearings.
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TRACK ADJUSTMENT

Two methods of adjusting the track are covered in this topic. Tractors
effective with 14A3500and 15AI503are equipped with hydraulic track
adjusters. Tractors before these serial numbers were equipped at the

CHECKING TRACK ADJUSTMENT
I-There should be I to llh inches (2.5 to 3.8 cm.) sag at this point.

factory with the adjusting screw type, which may be converted to the
hydraulic type by the installation of the changeover group.

In either type, the track adjustment is correct when the track has I to
ll/z inches (2.5em, to 3.8 cm.) sag measured at a point half way between
the carrier rollers as shown at (1).

Hydraulic Type

To Adjust:

1. Loosen the bolt, turn the lock and raise the inspection plate in back
of the equalizer spring support bracket (7).

2. Apply ball and roller bearing lubricant, with a grease gun through
the fitting (4) until the track is at the correct adjustment.

3. Operate the tractor backward and forward to equalize the adjust
ment.

4. Recheck the adjustment.



MAINTENANCE INSTRUCTIONS 83

As continued track adjustment becomes necessary through service, the
followingprecaution should be observed to prevent damage to the equal
izer spring support bracket (7) on earlier direct drive tractors, and dam
age to the track adjusting cylinder on later direct drive and all torque
converter tractors.

The maximum measurement (2) between the adjacent faces of the
spring pilot assembly (S) and the cylinder (6) must not exceed 5% inches
(13.6 cm.).

•

ADJUSTING TRACK
(Guards removed for illustration

purpose only)

2-Maximum measurement. 3-Relief valve.
4-Fitting. 5-Spring pilot assembly.
6-Cylinder. 7-Equalizer spring

support bracket .

To Loosen Track Adjustment: If the track is too tight, release some of
the pressure in the hydraulic track adjuster cylinder with caution as given
in the following steps:

1. Loosen the screw in the track adjuster relief valve (3) no more than
one half tum and allow grease to escape from the passages on the
side of the valve.

WARNING

To avoid the possibility of personnal injury, do not loosen
the screw in the release valve more than one half turn as
the pressure in the cylinder could blow the screw out of the
valve with considerable force. As an added precaution,
place a heavy cloth or piece of canvas over the valve to stop
either the screw or grease frombeing blown from the valve.

2. Tighten the screw in the release valve.
3. Check the track adjustment.
4. Repeat the above steps until the adjustment is correct.

Adjusting Screw Type
Adjustment: To adjust the track, remove the cover back of the front

idler and loosen the clamp nuts (3) on the front idler arms. Turn the ad-
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justing screw (2) until the track is at the correct adjustment. When the
adjustment has been made, drive the tractor backward and forward to
equalize the adjustment. Then, recheck the adjustment. Tighten the clamp
nuts and replace the cover.

As continued track adjustment becomes necessary through service,
the following precaution should be observed to prevent the adjusting

ADJUSTING TRACK
I-Maximum measurement. 2-Adjusting

screw. 3-CIamp nuts .

•

screw being screwed out of the nut at the front of the recoil spring, with
subsequent damage to the threads: On tractors with direct drive, 14Al-up,
the measurement (1) between the adjacent faces of the guide assembly
and the front idler arms should not exceed 177fsinches (45.4cm.); On
tractors with torque converter drive, 15Al-up, the measurement (1) be
tween the adjacent faces of the guide assembly and the front idler arms
should not exceed 87fsinches (22.5cm.).

The tractor is equipped with a two position idler. The high position can
be used successfully for practically all types of work. The low position
is used when the tractor is performing fine grading or finishing work.
The idler will be set in the low position when leaving the factory unless
otherwise specified. For further information, see your Caterpillar dealer.

FINAL DRIVE SPROCKETHUB BEARINGS

During the initial operation of the tractor the sprocket hub bearings
are likely to require some adjustment. Bymaintaining the proper adjust
ment bearing life can be increased. They should be checked on a new
tractor and adjusted if necessary after the first 125service hours of opera
tion, another check or two at 125service hour intervals is suggested but
thereafter every 1000 service hours should be sufficient. If leakage of
lubricant is noticed around the sprocket hub on a new tractor before 125
service hours of operation an adjustment of the bearing may stop the
leak.
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To check the bearing adjustment, place a four or five foot bar between
the track roller frame and the sprocket. If any looseness in the sprocket
hub bearings is noticed when prying with the bar, adjustment is neces
sary. This check should be made when there are no objects under the
track which might put the tractor weight on the sprocket.

To Adjust:
1. Remove the guard plates (l) and (2) from the track roller frame outer

bearing and remove nut and lock from the clamp bolt (4) at the bot
tom of the holder assembly.

CROSS SECTION OF FINAL DRIVE

I-Large guard plate. 2-Small guard
plate. 3-Adjusting nut. 4-Clamp bolt.

•

2. The bearing cage retainer nut (7) should also be checked for tight
ness before making the bearing adjustments. Remove the cap (5) and
lock (6). Loosen the adjusting nut (3) one or two turns by turning it
clockwise then tighten the retaining nut by using a five foot extension
on the wrench.

REMOVING RETAINER NUT CAP
5-Cap. 6-Lock. 7-Retainer nut.

TIGHTENING SPROCKET HUB
BEARINGS
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3. Tighten the adjusting nut by turning it counterclockwise. Use a five
foot extension on the wrench to be sure the nut is tight.

4. Install the lock and clamp bolt nut then tighten the clamp bolt and
replace the guard plates.

Wrenches to make these adjustments are available from your Cater
pillar dealer.

WASHING GEAR COMPARTMENTS

Washing the Transmission: Remove the drain plugs from the speed
change and bevel gear compartments after a run, when the oil is warm.
This drains the speed change compartment and the bevel gear compart
ment. Replace the plugs and fill to the proper level with kerosene or clean
diesel fuel. Drive the tractor back and forth for 5 minutes, if it is con
venient. If not, start the engine and put the gears in the highest speed.
Tie back the steering clutch control levers and engage the flywheel clutch.
Allow the gears to run 5 minutes, disengage the flywheel clutch, release
the steering clutch control levers, and shift into neutral. Drain the cleaning
fluid, replace drain plugs and refillwith fresh lubricant to the correct level
as instructed in the LUBRICATIONINSTRUCTIONSsection of this book.
Service the transmission oil filter.

Washing the Final Drives: Remove the drain plugs from both cases
after a run, when the oil is warm, and allow the old oil to drain. Replace
the plugs and fill the compartments to the proper level with kerosene or
clean diesel fuel. Drive the tractor back and forth for five minutes. Drain
the cleaning fluid, replace the drain plugs and refill the final drives with
fresh lubricant as instructed in the LUBRICATIONINSTRUCTIONSsection
of this book.

Washing the Starting Engine Transmission: The starting engine trans
mission should be washed every 1000service hours. Open the drain valve
after the starting engine has been turning the transmission gears and has
warmed the oil. After the oil has drained, close the drain valve and fill
the compartment to the proper level with kerosene or clean diesel fuel.
Set the starting and diesel engine controls in the positions as outlined in
the topic, STARTINGTHE ENGINES,then start the starting engine and
engage the starting engine clutch and pinion. Allow the starting engine
to turn the transmission gears and the diesel engine for several minutes.
Disengage the starting engine clutch, stop the starting engine and open
the transmission drain valve. After all the cleaning fluid has drained,
close the drain valve and fill the transmission with fresh oil to the correct
level as instructed in the LUBRICATIONINSTRUCTIONSsection of this
book.

Washing Belt Pulley Drive and Rear Power Take-OH Housings: Remove
the drain plug from the housing when the oil is warm, and allow the oil
to drain. Replace the drain plug and fill the housing to the correct level
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with kerosene or clean diesel fuel. Operate the gears for five minutes to
wash the housing. Drain the cleaning fluid, replace the drain plug and
refill the housing to the proper level as instructed in the LUBRICATION
INSTRUCTIONSsection of this book.

TRANSMISSION LUBRICATING OIL SYSTEM
The transmission lubricating oil system includes a double pump, lo

cated on the transmission front cover, and two suction bells.
Oil picked up by the rear suction bell (located in the bevel gear com

partment) flows to the oil pump where it is pumped into the oil spray
manifold. The oil sprays from the manifold to lubricate the gears on the
upper shaft and the countershaft.
Oil picked up by the front suction bell (located in the transmission com

partment) flows to the oil pump where it is pumped into the filter base,
through the full-flowfilter and is distributed to the upper shaft bearings,
the countershaft bearings, the bevel gear and bearings and to the bush
ings of the transmission gears.

Transmission Lubricating Oil Filter
The filter element should be checked every 125service hours for exces

sive sludging. If excessive sludging of the filter element is observed, or
every 250 service hours, whichever occurs first the element should be
replaced with a new Caterpillar element.
When the transmission has been disassembled and reconditioned, the

filter element should be replaced with a new element after the first 10
service hour operating interval.
To service the filter:
1. Remove the drain plug (4) from the oil filter base (3). Then loosen

the clamp screw and remove the cover and screw as a unit.

TRANSMISSION LUBRICATING
OIL FILTER

I-Filter element. 2-Housing.
3-Filter base. 4-Drain plug .

•
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2. Liftout the filterelement (1) and discard it.

3. Install a new Caterpillar element in the housing (2).

4. Reinstall the cover, tighten the clamp screw and replace the drain
plug.

GENERATOR
Never operate a generator with an open circuit between it and the

battery.

General Reconditioning: Every 2000service hours, the generator should
be removed, the bearings repacked and the commutator and brushes
checked for glaze or darkening. At the same time the generator should
be completely disassembled, washed and have all parts replaced that
show evidence of being unsatisfactory for reason ofwear. It is suggested
that this cleaning and reconditioning be entrusted to your Caterpillar
dealer.

Generator Removal:

1. Disconnect the wires from the generator and tag them so that they
may be installed correctly.

2. Remove the bolts and nuts that hold the generator in position and
remove the generator.

Generator Installation: Whenever a generator is installed, or recon
nected to the voltage regulator, it must be polarized before starting the
engine. Follow the instructions carefully to prevent damage to the gen
erator, voltage regulator, or both, due to incorrect polarizing.

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

2. Connect all wires to the generator, regulator and battery.

Polarizing American-Bosch Generator:

1. Remove the wire from the voltage regulator terminal marked FIELD.

2. Touch this wire momentarily to the voltage regulator terminal
marked BAT.

3. Reconnect the wire to the voltage regulator terminal marked FIELD.

CAUTION

Never polarize a generator unless the field wire is discon
nected from the voltage regulator FIELDterminal.

Make sure all connections are tight. A poor connection in the charging
circuit will cause the generator to build up excessive voltage which may
result in burned field or armature windings. A poor connection in the gen
erator circuit will cause a lowvoltage.
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STARTING ENGINE ELECTRIC STARTER

Cleaning Electric Starter: Approximately every 2000service hours, the
inspection covers should be removed from the starter and a check made
of the commutator. If it is glazed or darkened, polish it with "00" sand
paper. To polish, hold the sandpaper on the commutator with a stick
while the commutator is turning. The polishing should be done on the
starter by pressing the starter switch with the magneto switch turned
OFF. Turn the sandpaper over to clean the contact surfaces of the
brushes. The commutator should not be turning when the brushes are
being cleaned. Make sure all trace of sand particles are removed from
the commutator, brushes, and brush holders by blowing out with air or
an equally effective method.

SANDING STARTER BRUSH

•

Brush Replacement: Brushes should be inspected and replaced if badly
worn. When a new brush is installed, seat it properly with the contour of
the commutator by using "00" sandpaper. See the preceding paragraph.
Remove all sand particles and make certain the connections are all tight.

General Reconditioning: Approximately every 4,000service hours, the
starter should be removed so that it may be completely disassembled,
washed and have all parts replaced that show evidence of being un
satisfactory for reason of wear. It is suggested that this cleaning and
reconditioning be entrusted to your Caterpillar dealer.

BATTERY CARE

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

The battery should be tested with a hydrometer and kept within a
margin of safety to a specific gravity above 1.275.Always test a battery
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for degree of charge before adding water. A dangerously low point of
charge is indicated by a hydrometer reading of 1.150which will permit
the battery to freeze. A specific gravity of 1.250will permit the battery
to withstand temperatures as low as -600 F. without freezing.

Water that escapes by evaporation should be replaced with distilled
water or "approved water" (water free from impurities by analysis). The
level should be maintained 3fa inch (9.5mm.) above the top of the sepa
rators or insulators. Do not overfill or underfill the cells of the battery as
either has a detrimental effect on battery life.

If it is necessary to add water too frequently to the battery, it is prob
ably being overcharged and checks should be made to find and correct
the trouble. Loose ground connections or a poorly functioning voltage
regulator will cause overcharging of the battery.

TESTING SPECIFIC GRAVITY
OF ELECTROLYTE

•

Keep the top of the battery clean and dry to prevent current losses
and keep the terminals clean and tight. To clean corrosion from the
battery terminals, scrub them with a weak solution of bicarbonate of
soda (baking soda) and water. Dry the battery thoroughly, then coat
the terminals with lubricant to prevent corrosion. Keep the battery se
curely fastened in its compartment at all times.

When replacing a battery that has been removed, make certain the
negative post marked with a dash (-) or "N" is connected to the ground
cable. Failure to connect the battery terminal to the correct post will
damage the voltage regulator.

VOLTAGE REGULATOR
The voltage regulator is properly adjusted at the factory and should

not be changed except in case of failure. Then both the regulator and
generator should be taken to your Caterpillar dealer, where the output
of the generator can be checked and the regulator adjusted accordingly.
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WIRING DIAGRAM

This diagram, covering the wiring arrangement, is furnished so that
when it becomes necessary to disturb the electrical equipment forpurpose
of reconditioning or parts replacement, reassembling may be accom
plished without difficulty.

rr:..- L. REAR LIGHT
u.> -I MAG NET IC -__"'L...:;~==~__,

, SWITCH

I
I
I +

TAIL' BATTERY
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WIRING DIAGRAM
The dotted lines indicate the connections for lighting groups

that are available as attachments.

SEAT BACK CUSHION ADJUSTMENT

The seat back cushion may be adjusted to two different heights for
the operator's comfort. To do this, remove the seat cushion; then remove
the bolts from the seat frame (4) that hold the lower end of fastener
strips (3) in place. Then lift the seat back cushion offbuttons (2) located
near the top of the seat frame. Relocate the seat back cushion in the

•

ADJUSTING SEAT BACK CUSHION

I-Adjusting holes. 2-Button. 3-Fastener
strips. 4-Lugs.
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position desired by placing the cushion over the buttons. Make certain
that the button heads are fastened securely in the adjusting holes (1),
then install the bolts that hold the lower end of the fastener strips in
place.

•
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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 tractor.

REAR MOUNTED EQUIPMENT
(Tractor With Direct Drive, 14Al-up)

Most rear mounted equipment is driven with power from the transmis
sion upper shaft whenever the flywheel clutch is engaged. The transmis
sion bearings and gears are lubricated by oil from the pump located on
the front transmission cover. Whenever the transmission top shaft is turn
ing it will drive the pump to lubricate the transmission. When operating
on stationary work, see the topic, CONTINUOUSOPERATIONON STA
TIONARYWORK.

Direct Drive Rear Power Take-Off Operations: Disengage the flywheel
clutch, shift the speed selector lever into neutral position. Move the power
take-off control lever (1) to the rear to engage the sliding gear with the
drive gear. Engage the flywheel clutch to deliver power through the
transmission to the power take-off.

POWER TAKE-OFF CONTROL
LEVER

I-Control lever.

BELT PULLEY DRIVE CONTROL
LEVER

I-Belt pulley drive control lever (disen
qaqed position). 2-Enqaqed position.

Belt Pulley Drive Operation: Disengage the flywheel clutch and shift
the speed selector lever into neutral position. Pull the belt pulley drive
control lever (1) back as shown at (2) to engage the belt pulley shaft
gear with the drive gear. Engage the flywheel clutch to deliver engine
power through the transmission to the belt pulley drive.
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SWINGING DBAWBAB

It will be found that the greatest amount of service will be obtained
from the swinging drawbar if it is pinned, in the non-swinging position
when doing scraper, heavy grading and similar work that imposes severe
stress. The drawbar pin may be removed and the drawbar allowed to
swing if it proves advantageous to do so on jobs less severe in nature.

The drawbar can be moved to anyone of five positions after removing
the drawbar pin (1) to free the drawbar (3). The latch (2) locks the draw
bar pin in position so it cannot work out of place. The wear shoe (4)
should be inspected periodically and replaced when necessary.

DRAWBAR
I-Drawbar pin. 2-Latch.
3-Drawbar. 4-Wear shoe .

•

JJGHTING SYSTEMS

Either two or four lamp lighting systems for use with or without cab are
available as attachments. The tail lamp is provided with lighting systems
for use with cab only. These systems are shown with dotted lines in the
wiring diagram. See the topic,WIRINGDIAGRAM.

The starting engine electric starter, 6 volt - 40 ampere generator, volt
age regulator, two dash lights, light switch, circuit breaker and battery
are standard equipment. Two wires for use with front and rear lights
are connected to the light switch and brought out to the front and rear
of the engine where they are insulated and taped.

Installation of the lighting system is simple, as it is necessary only to
install the lights and connect the lights to the light switch wires.

The lights of the lighting system will light whether the engine is in
operation or stopped. The switch (2) to turn the lights on or offis mounted
on the dash.

The circuit breaker located on the dash, is to break the circuit of the
lighting system whenever there is an excessive load or a grounded wire
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•

CONTROLS
I-Circuit breaker reset button.

2-Light switch .

in the lighting system circuit. In either case the circuit breaker which
acts as an automatic switch will shut-off the flow of current to the lights.
If the flow of current to the lights has been shut-off the lighting system
wiring should be checked and if necessary the load reduced. To reset
the circuit breaker push in the reset button (1) on the dash .

•
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Capacities
ApproximateQuantities

Crankcase Lubricating Oil System,
Diesel Engine
Starting Engine

Tractors 14A4355,
15A1852-up

Tractors before 14A4355,
15A1852

Flywheel Clutch (Tractors 14Al-up).
Fuel Injection Pump Housing
Air Cleaner, Diesel Engine .
Air Cleaner, Starting Engine
Fuel Tank, Diesel
Fuel Tank, Starting Engine
Cooling System
Final Drive (each)
Steering Clutch and Brake Compart

ment (each) Tractors 14A3740,
15A1600-up

Steering Clutch and Brake
Hydraulic Control

Tractors 14A3740,
I5AI600-up

Tractors before I4A3740,
I5AI600

Steering Clutch and Brake
Hydraulic Control .

Transmission (Tractors I4AI-up)
Transmission (Tractors I5AI-up)
Transmission, Starting Engine

Metric
U.S. Measure Imperial

Measure Liters Measure

35 33 29.0qt.qt.

2112 qt. 2,2 1.9qt.

3.7 qt.
3.3 gal.
1.1qt.
4.2 qt.
0.7qt.
98.5 gal.
3.7qt.
21 gal.
16.5qt.

4112 qt. 4,3
4 gal. 15
Ilf4qt. 1,2
5 qt. 4,7
% qt. 0,8

. 118 gal. 447
4112 qt. 4,3
25 gal. 95
20 qt. 19

7 gal. 26,S 5.8 gal.

15 qt. 14 12.5qt.

12 qt. 11,5 10 qt.

12 qt. 11,5 10 qt.
35 qt. 33,3 29 qt.
31 qt. 29,5 26 qt.
11/4qt. 1,2 1.1qt.

•
Location of Serial Number
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