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TRACTOR MODELS

Several distinct models of the HD9 Tractor are available and this Repair Parts Catalog
has been prepared to show the parts for each. All parts listed herein, which have
no specific usage indicated, are applicable to all models, Those parts which are used
only on specific models are so indicated.

The currently available models and their identifying symbols are indicated below.
This symbol is stamped in front of the tractor serial number on each model.

MODEL SYMBOL

Short Track (38 links), Oscillating Truck Frames, 74" Tread*. . . . . . HD9
Long Track (41 links), Rigid Truck Frames, 74" Tread*. . . . . . . . . HD9F
Long Track (41 links), Rigid Truck Frames, 74" Tread*, equipped

with ** TRACTOMOTIVE FrontShovel . . . . . . ...+« . .. ... HDY9G

* Measurement from center to center of tracks,

#% QOrder all parts for TRACTOMOTIVE SHOVEL and Hydraulic System from Tracto-
motive Corporation, Deerfield, Illinois or from nearest authorized Dealer,

SERIAL NUMBERS

The tractor serial number is stamped on the rear face of the steering clutch hous-
ing at the upper right hand corner and on a small plate attached to the cowl, facing
the operator.

The engine serial number is stamped on the right hand side of the cylinder block

PR S -

!



AVOID ACGCIDENTS

MOST ACCIDENTS, WHETHER THEY OCCUR IN INDUSTRY, ON THE
FARM, AT HOME OR ON THE HIGHWAY, ARE CAUSED BY THE FAILURE
OF SOME INDIVIDUAL TO FOLLOW SIMPLE AND FUNDAMENTAL SAFETY
RULES OR PRECAUTIONS. FOR THIS REASON MOST ACCIDENTS CAN BE
PREVENTED BY RECOGNIZING THE REAL CAUSE AND DOING SOME-
THING ABOUT IT BEFORE THE ACCIDENT OCCURS.

REGARDLESS OF THE CARE USED IN THE DESIGN AND CONSTRUC-
TION OF ANY TYPE OF EQUIPMENT, THERE ARE MANY CONDITIONS THAT
CANNOT BE COMPLETELY SAFEGUARDED AGAINST WITHOUT INTERFER-
ING WITH REASONABLE ACCESSIBILITY AND EFFICIENT OPERATION.

A careful operator is the hest insurance against
an accident. The complete observance of one
simple rule would prevent many thousand seri-
ous injuries each year. That rule is:

Never attempt to clean, oil or adjust a machine

while it is in motion.

NATIONAL SAFETY COUNCIL




FOREWORD

This book is written for the purpose of giving the operator essen-
tial information regarding the day-to-day care, lubrication, and
adjustment of the tractor. Economical operation will be assured if
these instructions are followed.

The instructions given in this book cover the operation of the “ Allis-
Chalmers” HD-9B Tractor. A close adherence to these instructions
will result in many hours of trouble-free operation and a longer
operating life for the unit.

Many owners of “Allis-Chalmers” equipment employ the Dealer’s
Service Department for all work other than routine care and ad-
justments. This practice is encouraged as our dealers are kept well
informed by the factory regarding advanced methods of servicing
“Allis-Chalmers’” products and are equipped to render satisfactory
service.
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GENERAL DESCRIPTION

The Model “HD-9B” Tractor is an 18,800 pound track-type tractor powered
with a 4 cylinder, 2 cycle "DIESEL" engine.

Power from the engine is transmitted through o single plate, over-center
type engine clutch to the transmission through a universal joint drive shaft
assembly. From the transmission the power is transmitted to the bevel gear
and from the bevel gear through the steering clutches to the final drives
and the track drive sprockets.

The transmission provides 6 forward speeds ranging from 1.4 M.P.H. in low
gear to 5.7 M.P.H. in high gear and 3 reverse speeds ranging from 1.6
M.P.H. in low reverse to 4.4 M.P.H. in high reverse, under full governed
engine speed of 1600 R.P.M.

Mechanical “Booster Type” steering clutch controls, mechanical self energiz-
ing brakes, wide operator’s seat, and unobstructed vision of the front of
both tracks assure easy, positive control of the tractor at all times.

The tractor is equipped with electrical starting and lighting equipment,
muffler, full width crankcase guard, front pull hook, bumper, and hinged
radiator guard. The truck wheels, track idlers, and support rollers have
positive type seals and are protected by guards.
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GENERAL SPECIFICATIONS
(STANDARD TRACTOR)

General Dimensions and Weight Capacities (Approximate)

Overall Length ... ...t 12 ft. 6in. (U. S. Standard Measure)
Overall Height (without stacks) ........... 6 ft. 1% in.
Overall Width (standard shoes) ....... 7 ft. 11-1/16in. Cooling S 7% qal
Ground Clearance .......oevivnineinnn. 13-5/16 in. Coonl‘?g ySTiE Fillar Zgals.
Drawbar Height (center line of jaw)....... 16-17/32 in. T rankcase a B cvver e . '3/ gals.
Lateral Drawbar Movement . ................ 26% in. Fn:unlsrrss.suon ( . h """""""""""" 3,/4 ga|s.
Shipping Weight ... .ovveonereneeennnn 18,800 Ibs. Final Drives (sac S SARREEEEEEEEREE 5 o
Track Release Housing (each) ..... ... ... .. ... 2 gals.
Tracks Air Cledner ..ot 1 gal.
Support Roller (each) (grease) ................. 1 lb.
Width of Standard Track Shoes . .............. 16 in. Truck Wheel (each) (grease) .........oonvennn 11b.
Maximum Width Track Shoes Available. . ....... 22 in. Track Idler (each) (grease) ............ovvnne 2 lbs.
Tread Width (center-to-center)......... e 74 in.
Speeds (at Rated Engine Speed
. P 9 P
Engine Speed
Tot GOOT ettt ittt ieanea e 1.4 M.P.H
High Idle . .vvovneieeenennes 1725 RP.M. + or — 15 2nd GEOr .ottt 2.1 M.P.H.
Governed at Full Load ................. 1600 R.P.M. irs gear ----------------------------- g-g mm
t T=To1 . P.H.
St . Sth Gear .o e 4.4 M.P.H.
eering 6th GEAT v e et 5.7 M.P.H
Tst ReVErse . .viiiiniee it 1.6 M.P.H.
Turning Radius . .....oiveiiiianii i 103% in. 2nd Reverse . ....viiiiiiiiiii 3.5 M.P.H.
Controls ... ...t Mechanica! “Booster Type” Brd ReVErse . .vvviiervneneninnnnens 4.4 M.PH.

The Allis-Chalmers Manufacturing Company reserves the right to make changes in the
above specifications or to add improvements at any time without notice or obligation.



TRACTOR AND ENGINE SERIAL NUMBERS

On all parts orders and in all correspondence
relative to the tractor, it is necessary that both the
tractor and engine serial numbers be given. This
will properly identify the particular machine and
will assure obtaining the correct replacement parts
for it.

The tractor serial number is stamped in the rear

Tractor Serial Nuhiber

FiG. 3

face of the steering clutch housing near the upper
right corner and is also stamped on a serial num-
ber plate attached to the cowl.

The engine serial number is stamped on the upper
right side of the cylinder block below the governor
control housing.

t}MzgﬁMﬁ
47 1RC16

Engine Serial Number
FIG. 4




SPECIFICATIONS OF LUBRICANTS

A. Engine Crankcase Lubricant

USE NON-CORROSIVE “DIESEL” ENGINE LUBRI-
CATING OIL CONTAINING ADDITIVES WHICH
WILL PREVENT SLUDGE OR GUM DEPOSITS.
UNDER NO CIRCUMSTANCES SHOULD A COR-
ROSIVE ENGINE LUBRICATING OIL EVER BE
USED.

Use oils of the following viscosities:

Atmospheric

Temperature Viscosity
Above 32° F. Use SAE 30
0° F.to 32° F. Use SAE 20W
0° F. and below Use SAE 10W

Manufacturers of lubricants recognize the impor-
‘tance of the qualities required for use in our equip-
ment and they are cooperating fully to assure the
use of only those oils which fulfill these require-
ments. The oil distributor and oil manufacturer are
to be held responsible for the results obtained
from their products.

The outstanding lubricating requirements for effi-
cient operation of the engine are: The maintaining
of pisten rings in a clean, free condition; absence
of hard carbon and “varnish” deposits on or with-
in engine parts; the prevention of bearing corro-
sion; and the promotion of general cleanliness
within the engine.

Proper operation und maintenance of the engine
are necessary to obtain the desired results from
the lubricating oil.

B. Transmission and Final Drive
Lubricant

Lubricate these assemblies with any good grade of

engine lubricating oil purchased from a reputable
oil company.

Use oils of the following viscosities:

Atmospheric

Temperature Viscosity
Above 32° F. Use SAE 50
32° F. and below Use SAE 30

C. Track Release Housing Lubricant
Lubricate with SAE 50 engine oil in all seasons.

D. Truck Wheel, Track idler, and Track
Support Roller Lubricant

Lubricate these assemblies with a grease that has
been tested and found satisfactory for use by the
Allis-Chalmers Manufacturing Company.

A revised list of approved greases is issued every
six months. Ask your nearest “Allis-Chalmers” au-
thorized Dealer for the latest list.

E. Pressure Gun Lubricant

Use a ball and roller bearing lubricant with a mini-
mum melting point of 300° F. This lubricant should
have a viscosity range so as to assure easy han-
dling in the pressure gun at prevailing air tem-
perature. This lubricant must be waterproof.

F. Air Cleaner

Use the same viscosity oil that is used in the en-
gine at prevailing air temperatures. CAUTION: Do
not use an oil that foams.



SPECIFICATIONS OF FUEL

Use a No. 1 “DIESEL” Fuel purchased from a repu-
table oil company. In warm weather a No. 2 “DIE-
SEL” Fuel may be used. This fuel must be within
the classification limits as estoblished by the
American Society for Testing Material, Tentative
"DIESEL” Fuel Oil Specifications (ASTM-D975).

For longer engine life and performance, fuel re-
quirements must comply with four basic qualifica-
fions:

1. Physical cleanliness

2. Absence of chemical contamination

3. Proper burning characteristics

4. Cold starting ability
Physical cleanliness means freedom from water,
dirt, and other incombustible ingredients. Since all
present day high speed “DIESEL” engine fuels are

completely distilled, they leave the refinery in a
clean condition.

The most objectionable chemical contaminants are
free sulphur and gum, which, even in relatively
small quantities are largely responsible for harm-

ful internal engine deposits. The fuel must also be
free from alkali and mineral acids.

Proper burning characteristics are dependent upon
ignition quality and volatility.

All fuels meeting the requirements of the No. 1-D
and also the lighter types of fuel in the No. 2-D
grade of the ASTM-D975 “DIESEL” Fuel Oil speci-
fications are satisfactory. The more volatile grade
(ASTM No. 1-D) is recommended for all types of
service where frequent speed and load changes
occur, while fuels in the heavier grade (ASTM No.
2-D) may be used with sustained high loads.

Prolonged use of fuels combining low ignition qual-
ity (less than 45 Cetane Number) with high boiling
temperatures (more than 675° F. end point) should
be avoided, particularly in cold weather.

CAUTION: The sulphur content of “DIESEL” fuel
should be as low as possible. For warm weather
conditions, the fuel should contain not more than
0.5% sulphur. For cold weather operation, fuel
with not more than 0.3% sulphur is preferable.



FUEL STORAGE

The importance of proper storage of fuel cannot
be too strongly stressed. Storage tanks, drun;s, or
service tanks must be free from rust, scale, sedi-
ment, or any other foreign matter which will con-
taminate the fuel. Dirty fuel will clog the fuel filters
and eventually damage the fuel pump and
injectors.

A portable storage tank provides the best method
for storing fuel on the job. In such a tank, the sedi-
ment and water can be drained easily and the fuel
can be pumped into the tractor fuel tank with o
minimum of handling. Consult your nearest “Allis-
Chalmers” Dealer for details about this type of
storage tank.

Since condensation will occur in the storage tank,
it is very important that a sediment sump be pro-
vided so that water and settlings can be drained
daily.

Fuel should be allowed to settle at least 48 hours
in the storage container before it is put into the

fuel tank of the tractor. It is advisable fo use a
pump and draw the fuel from the container rather
than to drain it from the bottom of the container.

Where conditions are such that drums must be used
to supply fuel, it is advisable to have enough drums
to allow sufficient time for the fuel to settle. The fuel
should be withdrawn only to within about three
inches from the bottom of the drums. The fuel thus
left in a number of drums can be collected into one
drum and used after the usual time allowed for
settling. In this manner, the sediment and foreign
matter will be disposed of and no fuel will be
wasted. Whenever drums are used for fuel storage,
they should be covered or placed under shelter to
avoid contamination of the fuel by water which
will enter through the filler plugs, even though the
plugs are tight.

The fuel tank of the tractor should be filled at the
end of the day’s run rather than in the morning.
This will reduce the water content, as o full tank is

Fuel Oil Storage Tank

FIG. 5




less subject to condensation. The tractor fuel tank for draining accumulated water and sediment.
is provided with a drain elbow and drain cock

11



PERIODIC LUBRICATION AND PREVENTIVE MAINTENANCE

Lubrication is an essential part of preventive main-
tenance, controlling to a great extent the useful
life of the tractor. Different lubricants are needed
and some units in the tractor require more frequent
lubrication than others. Therefore, it is important
that the instructions regarding types of lubricants
and the frequency of their application, as given in
this manual and on the “LUBRICATION CHART,”
be explicitly followed. Periodic lubrication of the
moving parts reduces to a minimum the possibility
of mechanical failures.

To prevent minor irregularities from developing

12

into serious conditions that might involve shut-down
and major repair, several other services are recom-
mended for the same intervals os the periodic
lubrication. The purpose of these services or in-
spections, which require only o few minutes, is to
assure the uninterrupted operation of the tractor
by revealing the need for adjustment caused by
normal wear. The need for some minor adijust-
ment, if neglected, could result in failure and
shut-down. Refer fo the “LUBRICATION CHART”
for relative location of the various units to be
serviced.



LUBRICATION CHART

13



SPECIFICATIONS OF LUBRICANTS

Engine Crankcase

USE NON-CORROSIVE "“DIESEL” ENGINE LUBRICATING
OIL CONTAINING ADDITIVES WHICH WILL PREVENT
SLUDGE OR GUM DEPOSITS. UNDER NO CIRCUM-
STANCES SHOULD A CORROSIVE ENGINE LUBRICATING
OIL BE USED.

Use oil of the following viscosity:

Use oil of the following viscosity:

Atmospheric

Temperature Viscosity
Above 32° F. Use SAE 50
32° F. and below Use SAE 30

Atmospheric

Temperature Viscosity
Above 32° F. Use SAE 30
0° F. to 32° F. Use SAE 20w
0° F. and below Use SAE 10W

Engine Air Cleaner

Use the same viscosity oil as used in the engine crankcase
for the prevailing air temperature.

NOTE: SOME “DIESEL” ENGINE LUBRICATING OILS MAY
FOAM WHEN USED IN THE AIR CLEANER. DO NOT USE
AN OIL THAT FOAMS AS IT REDUCES AIR CLEANER EFFI-
CIENCY AND IN SOME CASES ALLOWS THE OIL TO BE
PULLED OVER INTO THE ENGINE, CAUSING SERIOUS
DAMAGE.

Transmission and Final Drive

Lubricate these assemblies with a good grade of engine
oil purchased from a reputable oil company.

Track Release Housing

Lubricate with SAE 50 engine oil in all seasons.

Truck Wheels, Track Idlers, and Track
Support Rollers

Lubricate these assemblies with a grease that has been
tested and found satisfactory for use by the Allis-Chalmers
Manutacturing Company.

A revised list of approved greases is issued every six
months. Ask your nearest “Allis-Chalmers” authorized
Dealer for the latest list.

Pressure Gun Lubricant

Use a ball bearing and roller bearing lubricant with a
minimum melting point of 300° F. This lubricant should have
a viscosity range to assure easy handling in the pressure
gun at the prevailing air temperature. This lubricant must
be water proof.

IMPORTANT: THOROUGHLY CLEAN ALL LUBRICATION
FITTINGS, CAPS, FILLER AND LEVEL PLUGS AND THEIR
SURROUNDING SURFACES BEFORE SERVICING. PRE-
VENT DIRT FROM ENTERING WITH THE LUBRICANT.
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FIG. A

CRANKCASE OIL LEVEL GAGE ROD — 10 Hour Service.
Check oil level and add oil if necessary to raise level to
“FULL” mark on gage rod.

CRANKCASE OIL FILLER TUBE AND DRAIN PLUG —75
Hour Service. Change oil. Operating conditions may neces-
sitate this service at shorter intervals. Remove the smaill
plate in the bottom of the crankcase guard to reach the
drain plug. Remove the drain plug and allow the oil to
drain; reinstall and tighten the drain plug. Reinstali the
plate in the crankcase guard. Fill the crankcase with new
oil to the “FULL” mark on the gage rod. Refer to “Speci-
fications of Lubricants” on this chart. Cap. 4 Gal.

SECOND STAGE FUEL FILTER — 10 Hour Service. Loosen
the vent screw at top of the filter, then open the drain
cock at bottom of the filter, before the engine is started
at the beginning of an operating period in warm weather,
or shortly after stopping at the end of an operating period
in freezing weather, and allow the water and sediment
to drain. Tighten the vent screw and drain cock when clean
fuel runs out.

FAN — 200 Hour Service.
pressure gun lubricant.

1 lube point. Lubricate with

FAN IDLER — 200 Hour Service. 1 Lube point. Lubricate
with pressure gun lubricant.
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FIG. B

FIRST STAGE FUEL FILTER — 10 Hour Service. Open the
filter drain cock before the engine is started at the
beginning of an operating period and allow the water
and sediment to drain. Close the drain cock when clean
fuel runs out. In freezing weather, drain at the end of
an operating period.

LUBRICATING OIL FILTER — 75 Hour Service. Drain filter
shell, remove old .element, clean filter shell, and install
new element kit. Refer to “ENGINE LUBRICATION SYSTEM”
in OPERATORS MANUAL for detailed instructions.

GENERATOR OlL CUPS — 200 Hour Service. (2 oil cups

on early models — 1 oil cup on later models.) Lubricate
with 10 drops of light engine oil in each oil cup.

RADIATOR FILLER CAP — 10 Hour Service. Check level
of coolant and add if necessary. Keep the system filled
with clean coolant or anti-freeze solution. Refer to
“COOLING SYSTEM' in OPERATORS MANUAL for detailed
information.
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PRE-CLEANER BODY

SHELL ASSEMBLY

FIG. C

O AIR PRE-CLEANER — 10 Hour Service. Empty the dirt
from the pre-cleaner shell when the dirt level reaches
half-way up on the inspection glass. Remove the cap, lift
the shell from the body, and clean the shell thoroughly.
Reinstall the shell, gasket, cap, and tighten the wing nut.
Make certain that the gasket is in good condition and
properly installed.

FiG. D

O AIR CLEANER — 10 Hour Service. Remove oil cup from
bottom of the air cleaner and inspect condition and quan-
tity of oil. Keep oil level to top of cone in center of baffle.
DO NOT OVERFILL. Oil MUST be changed if it is discolored
or there is a layer of dirt in the cup or on the baffle. Use
the same viscosity oil in the cleaner as is used in the
engine crankcase at prevailing air temperatures. DO NOT
USE OIL THAT FOAMS. Refer to "“AIR CLEANER” in
OPERATORS MANUAL for detailed information.

FUEL TANK DRAIN ELBOW

FUEL TANK DRAIN COCK

©

FIG. E

O FUEL TANK DRAIN COCK — 10 Hour Service. Open the
drain cock before the engine is started in warm weather
or shortly after the end of the day’s operation in freezing
weather and allow water and sediment to drain. Close
drain cock.

b
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FUEL TANK FILLER CAP:

FIG. F

O FUEL TANK FILLER CAP — 10 Hour Service. Fill the tank
at the end of each operating period to keep condensation
in the tank to a minimum. Refer to “SPECIFICATIONS OF
FUEL” in OPERATORS MANUAL.

[J BATTERIES — 75 Hour Service. 3 Points each battery. In-
spect electrolyte level and test with hydrometer.Add clean
distilled water to keep level 3% inch above plates. Keep
tops of batteries clean and terminals free from corrosion.
Refer to "ELECTRICAL SYSTEM” in OPERATORS MANUAL
for detailed information.
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: 'CLUTCH SHIFQTING SLEEVE
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FIG. G

ENGINE CLUTCH:

CLUTCH SHIFTING BEARING — 75 Hour Service. 1 Lube
point. Lubricate with pressure gun lubricant. CAUTION: FIG. H
DO NOT LUBRICATE EXCESSIVELY.

@ ciLutcH SHAFT BEARING — 200 Hour Service. 1 Lube
CLUTCH SHIFTING SLEEVE — 200 Hour Service. 1 Lube poinf_ Lubricate with pressure gun lubricant.

point. Remove the cluich inspection plate to reach fifting.

Lubricate with pressure gun lubricant. NOTE: For acces- @ pRIVE SHAFT UNIVERSAL JOINTS — 1000 Hour Service.
sibility, the shifting sleeve ‘has 4 lube fittings (equally 2 Lube points. Remove the floor plate to reach the lube
spaced around sleeve). Lubricate the sleeve through any fittings. Lubricate with pressure gun lubricant.

1 of these fittings.



LUBRICATOR

FIG. L

TRUCK WHEELS — 1000 Hour Service. & Truck wheels on
each side on HD 9B model. The HD 9F and HD 9G models
have 7 truck wheels on each side. Lubricate with the
specified truck wheel grease. A lubricator and special
nozzle are included in the tool equipment shipped with
each tractor. This lubricator and special nozzle MUST be
used to inject grease into the truck wheels, track idlers,
and track support rollers as the use of “high pressure”
lubricating equipment will domage the seal boots which
are a part of the positive seal assemblies. Pump the
hand lubricator slowly when servicing.

Service each wheel as follows:

1. Wash the outer end of the wheel shaft and the special
nozzle of the lubricator so that no dirt will enter with
the grease.

2. Remove the plug and copper gasket from end of shaft.

3. Inseri the special nozzle of the lubricator into the shaft
as far as it will go and hold it in that position.

4. Pump grease into the wheel until clean grease is forced
out the end of the shaft around the special nozzle. This
will indicate that the wheel is full of clean grease.

5. Remove the special nozzle and install the shaft piug
and gasket. Tighten the shaft plug securely.

. "@ : 3&
OIL LEVEL PLUG

FIG. M

B8 TRACK SUPPORT ROLLERS — 1000 Hour Service. 2 Rollers

each side. Lubricate with the specified truck wheel grease.
Use the same lubricator and special nozzle as used for
lubricating the truck wheels. Refer to Fig. L. Follow steps
1 through 5 under “Truck Wheels” and lubricate the track
support rollers in the same manner.

TRACK RELEASE HOUSINGS — 200 Hour Service. Remove
oil level plug from each housing and add oil if necessary.
Change oil if it becomes contaminated with dirt or water.

Cap. 2 Gal. each.

FIG. N

& TrRACK IDLERS — 1000 Hour Service. 1 Idler each side.

Lubricate with the specified truck wheel grease. Use the
same lubricator and special nozzle as used for lubricating
the truck wheels. Refer to Fig. L. Follow steps 1 through 5
under “Truck Wheels” and lubricate the track idlers in the
same manner.



PERIODIC SERVICES

A ENGINE CLUTCH ADJUSTMENT — Check the pounds pull
required on the clutch operating lever to engage the engine
clutch. Keep the clutch adjusted so that a maximum pull
of 50 pounds is required on the operating lever for its
engagement (engine stopped). As the clutch wears, the pull
on the clutch operating lever diminishes. When the pull on
the lever diminishes to 30 pounds, the clutch MUST be
adjusted. Refer to “ENGINE CLUTCH” in the OPERATORS
MANUAL for detailed information.

ENGINE CLUTCH BRAKE ADJUSTMENT — After each
adjustment of the “ROCKFORD" engine clutch, the setting
of the clutch brake should be checked and adjusted if
necessary. The clutch brake is properly adjusted when
there is a clearance of 138" between the brake facing and
the clutch shaft brake disc. Refer to “ENGINE CLUTCH
AND CLUTCH BRAKE"” in OPERATORS MANUAL for de-
tailed information.

A FAN BELTS — The fan belts are correctly adjusted when
the straight left side of the belts can be pressed inward
approximately 1% at a point half-way between the fan
and the crankshaft pulleys. Adjust belts when slippage is
evident, Refer to “COOLING SYSTEM” in OPERATORS
MANUAL for detailed information.

AGENERATOR BELT ADJUSTMENT — The generator belt
is properly adjusted when the top side of the belt can be
pressed inward approximately 1%” ot a point half-way
between the crankshaft and the generator pulleys. Adjust
the belt when slippage is evident. Refer to “ELECTRICAL
SYSTEM” in OPERATORS MANUAL for detailed information.

A STEERING CLUTCH LINKAGE ADJUSTMENT — Check the
adjustment of each cluich. Keep the clutches adjusted so
that each steering lever has 3" free travel when measured
at the top of the lever. Readjustiment MUST be made when
the free travel has decreased to 1”. Refer to “STEERING
CLUTCHES” in OPERATORS MANUAL for detailed in-
formation.

A BRAKE ADJUSTMENT — Check the adjustment of each
brake. Keep the brakes adjusted so that each brake pedal
has 2 free travel before brake application begins. Refer
to "“STEERING BRAKES” in OPERATORS MANUAL for
detailed information.

A TRACK ADJUSTMENT — Check the adjustment of each
track. Keep the tracks adjusted so that the upper part of
each track can be lifted 1% to 2” above the support
rollers with the use of a pry bar. Refer to “TRACK AND
TRACK IDLER ADJUSTMENT” in OPERATORS MANUAL for

detailed information.

A FIRST STAGE AND SECOND STAGE FUEL FILTERS —Install
a new element in each filter when fuel pressure drops
below normal range (20 to 55 P.S.l.) due to filters clog-
ging. Do not attempt to clean clogged filter elements. Refer
to “FUEL SYSTEM” in OPERATORS MANUAL for detailed
information.

A ENGINE COOLING SYSTEM — Drain and flush periodi-
cally. Keep the cooling system filled with clean soft water
or rain water. In freezing weather use a standard ethylene
glycol antifreeze solution.

7o drain system, open radiator drain cock located at lower
right front corner of engine. Open the water pump drain
cock and the thermostat drain and vent cocks (shown in
Figs. A & B).

To fill system, close the drain cocks, and, with the thermo-
stat vent cock open, fill the system through the radiator.
When coolant flows from the vent cock, close the vent cock,
and complete the filling of the system. Refer to “COOLING
SYSTEM” in OPERATORS MANUAL for detailed information.



PREPARATION OF TRACTOR FOR USE

Make a complete inspection of the tractor to make
sure that no parts have been lost or damaged
while in fransit or storage.

Fill the fuel tank with the correct grade of fuel
(refer to “SPECIFICATIONS OF FUEL"). Use care
to prevent entrance of dirt or foreign matter while
filling the tank.

Check the oil levels in the engine crankcase, trans-
mission, and final drive compartments. Lubricate
all points where fittings are provided for use of a
pressure grease gun (refer to “LUBRICATION
CHART”). Be sure the truck wheels, track idlers,
and track support rollers are completely filled with
grease (refer to “TRUCK WHEEL, TRACK IDLER,
AND TRACK SUPPORT ROLLER LUBRICANT").

NOTE: To minimize movement of the tractor on its
blocking while in transit, the tracks were purposely
adjusted “tight” at the factory. Before unloading
the tractor from its carrier, the tracks must be prop-
erly adjusted (refer to “TRACK AND TRACK IDLER
ADJUSTMENT").

Remove the oil cup from the air cleaner fo be sure
that the oil in the cup is at the prescribed level.
Make certain the air pre-cleaner is properly in-
stalled (refer to “AIR PRE-CLEANER AND AIR
CLEANER").

Fill the cooling system with clean water which is
free from lime or alkali. IMPORTANT: Open the
vent cock located in the top of the thermostat hous-
ing, then fill the system through the radiator until
coolant flows from the thermostat vent cock. This
allows the air trapped in the cylinder block to
escape. Close the vent cock and complete the fill-
ing of the system. Screw the radiator cap on tight-
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ly by hand.

Operate the tractor with a light load for the first
60 hours. The most efficient engine operation is ob-
tained with the coolant temperature held within a
range of 160° to 185° F. Operating the engine
with the coolant temperature below this range will
result in incomplete combustion of the fuel and
higher fuel consumption with less power, and will
also cause harmful gummy deposits within the
engine. Maintaining the correct engine coolant
temperature depends mostly on the proper func-
tioning of the thermostat. If the engine coolant
temperature remains consistently below normal,
the thermostat should be removed and inspected.
If the thermostat is corroded or stuck, or if the bel-
lows of the unit leaks, install a new unit.

When operating in cold weather, provide a cover
for the radiator and for the sides of the engine
compartment if the thermostat proves inadequate
to maintain the normal operating coolant tem-
perature of 160° to 185" F.

Inspect the entire tractor after the first 10 hours
of operation. Tighten all loose bolts and check the
adjustment of the engine cluich, steering clutch
linkage, brakes, and tracks. Tighten all the track
shoe bolts. By tightening these bolts at this time
and again at the end of 60 hours, the possibility
of their becoming loose and enlarging the bolt
holes will be minimized.

Check the engine for proper adjustment of the
exhaust valves, timing and equalizing of injectors,
and make any other adjustments that may be nec-

essary as explained in corresponding sections of
this book.



OPERATING CONTROLS AND INSTRUMENTS

The operator of the tractor must familiarize him-
self with the various controls and instruments pro-
vided for its operation. Although many of these
controls are similar to those of other tractors, there
are important differences, and it is not wise, re-
gardless of previous experience, to operate the
tractor before fully understanding the purpose
of each control and instrument.

A. Operating Controls

1. Engine Shut-Off Knob. The engine shut-off
knob actuates the governor fuel shut-off lever and
the air valve in the blower air inlet elbow. Push
the shut-off knob all the way in when the engine is
to be started; pull it all the way back to stop the
engine. CAUTION: Move the throttle lever to the
low idle position before stopping the engine.

2. Starter Pedal. Push on the starter pedal to
engage the starter pinion with the flywheel ring
gear and to operate the starter switch. Each time
the starter pedal is depressed it must be allowed

to return tfo its original position (all the way out)
ond the starter given time to cease spinning before
it can again be used; otherwise, the starter will run
but will not turn the engine. NOTE: If the engine
does not start within a half minute allow the starter
to cool for 2 minutes before it is used again (refer

to “STARTING ENGINE").

As o safety precaution, a hole is provided in the
starter pedal rod so that a lock may be used to
prevent the starter pedal from being depressed
when the tractor is parked or stored.

3. Throttle Lever. The throttle lever is con-
nected to the variable speed control lever of the
governor. The engine will run at idling speed with
the lever all the way forward; pull the lever back
to increase the engine speed as desired.

4. Engine Clutch Operating Lever. The en-
gine clutch operating lever controls the engine
clutch which transmits the power from the engine
to the transmission. Push the lever forward to dis-

ENGINE TEMPERATURE GAGE
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engage the clutch; pull it back to engage the
clutch.

The engine clutch operating lever also operates
two shifting shaft locking devices in the transmis-
sion. When the lever is pulled back to engage the
engine clutch it locks the shifting shafts in the po-
sition to which they have been moved by the gear
shift levers. The clutch must be disengaged before
the gear shift levers can be moved tfo shift the gears
into neutral or into another position.

5. Gear Shift Levers. The gear shift levers are
used fo select the proper transmission gear ratio
for the desired power or speed. The position to
which the levers must be moved for each of the 6
forward and 3 reverse speeds is indicated on the
gear shift instruction plate located on the cowl.

6. Steering Levers. The steering levers control
the two steering cluiches which connect the trans-
mission with the final drive gears and track drive
sprockets. These levers are used to steer the trac-
tor by disengaging the left or right steering clutch.
Pull the right hand lever back to make a right
turn; pull the left hand lever back to make a left
turn (refer to “DRIVING INSTRUCTIONS").

7. Brake Pedals. The brakes are used to re-
tard the speed or to facilitate turning the trac-
tor. To turn the tractor to the right, pull the right
steering lever all the way back and press on the
right brake pedal. After the desired turn has been
made, release the broke pedal and return the
steering lever to its forward position. A left turn
may be made in the same manner by the use of
the left steering lever and the left brake pedal.

CAUTION: Never attempt to use the brakes to turn
the tractor without first pulling the steering clutch
lever back as far as possible on the side toward
which the turn is to be made.

8. Parking Brake Lock Levers. The parking
brake lock levers provide a means of holding the
brake pedals in the applied position. To engage
the parking brake lock levers, depress the brake
pedals and move the lock levers forward. To dis-
engage the parking brake lock levers, further
depress the brake pedals and move the lock lev-
ers toward the rear.
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9. Cold Weather Engine Primer Dispenser.
The dispenser, located on the cowl (to the right
of the instrument panel), is used to hold and to
puncture a capsule containing starting fluid used
as an aid in starting the engine in cold weather.

KING BRAKE LOCK LEVERS

Brake Locks _
FIG. 7

10. Cold Weather Engine Primer Pump.
The primer pump, mounted in the left side of the
instrument panel, is used to force the starting fluid
through a small nozzle and into the air inlet elbow
of the engine blower. Refer to “STARTING EN-
GINE” for full instructions on the use of the Cold
Weather Engine Primer Pump and Primer Dis-
penser.

11. Light Switch Lever. Turn the switch lever
to right to turn on the lights.

B. Operating Instruments

1. Engine Temperature Gage. This gage in-
dicates the engine coolant operating temperature,
which should be maintained between 160° and
185° F. ot all fimes.

2. Engine Oil Pressure Gage. This gage indi-
cates the pressure at which the engine oil is cir-
culated through the engine. At full throttle, the oil



pressure should be between 25 and 45 pounds at
normal engine operating temperature (160°-185°
F.). CAUTION: If no oil pressure is indicated by the

gage, the engine must be stopped immediately and
the cause determined.

3. Fuel Pressure Gage. This gage indicates
the pressure at which the fuel is circulated through
the fuel system. Under normal conditions, with the
engine operating at full governed speed, the fuel
pressure should be from 20 to 55 pounds. CAU-
TION: Do not operate the engine when the fuel
pressure is above or below this range. Investigate
for clogged fuel filters, clogged or leaking fuel
lines or connections, or improper fuel pump and

pump pressure relief valve operation. Refer to
“FUEL SYSTEM.”

4. Ammeter. The ammeter indicates the charg-
ing rate of the generator. When the baiteries are
in a discharged condition, the ammeter should in-
dicate from 4 to 8 amperes until the batteries
opproach o fully charged condition. When the
batteries are fully charged the ammeter will in-
dicate nearly zero except for a short time after
the starter has been used.

5. Engine Hour Meter. The hour meter is in-
stalled as special equipment.
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All hands move clockwise. The small indicator
(upper left) visibly turns when the meter is re-
cording.

The meter records up to 10,000 hours and repeats.
The four figures of the hours of operation are read
from the three hands as follows:

Use number passed on 1,000 hour 1
(inner) track here 4
Use number passed on 100 hour

(middle) frack here
Use number passed on 10 hour
(outer) frack here
Use number of marks passed beyond
last figure on 10 hour track here

Engine Hour Meter

(Reading — 1955 Hours)

FIG. 8



STARTING AND STOPPING ENGINE

A. Starting Engine

1.

Before starting the engine, check the fuel
level, crankcase oil level, and the level of
the water or anti-freeze solution in the cool-
ing system. If repairs have been made since
the last operating period, be sure all nuts
and bolts affected by the repairs have been
tightened and the parts have been properly
adjusted.

Push the engine clutch operating lever for-
ward ond move the speed selection shift
lever to its neutral position.

Push the engine shut-off knob all the way
forward.

Pull the throttle lever all the way back (wide
open position).

Press forward on the starter pedal. If the
starter spins but does not crank the engine,
pull the starter pedal back to its original po-
sition (all the way back), and wait until the
starter stops spinning before pressing on the
pedal again. CAUTION: If the engine does
not start within 30 seconds, allow the starter
to cool for 2 minutes before using it again.

As soon as the engine begins to run, push the
throttle lever forward encugh to slow en-
gine down to about % of full speed and al-
low the engine to warm up.

Observe the engine oil pressure indicated
on the gage. At full governed speed and
with the engine coolant at normal operating
temperature (160° to 185° F.), the oil pres-
sure should be between 25 and 45 pounds.
If the oil is cold, no pressure may be indi-
cated on the gage for about 15 seconds
after the engine starts, but if the pressure
does not then rise to normal or above, the
engine must be stopped immediately and the
cause determined.

Observe the fuel pressure indicated on the
gage. With the engine operating at full gov-
erned speed, the fuel pressure should be

18

10.

between 20 and 55 pounds. CAUTION: Do
not operate the engine with fuel pressure
above or below this range.

Move the throttle lever to obtain the desired
engine speed.

In cold weather, when it is necessary to use
a starting aid in starting the engine, proceed
as stated above in the first four (4) opera-
tions, then proceed as follows:

a. Unscrew the upper chamber of the en-
gine primer dispenser.

b. Place a capsule of fluid, small or large,
depending upon the air temperature
and the requirements established by
trial, in the lower chamber or body of
the dispenser. In extremely low tempera-
tures, one large and one small capsule
may be necessary.

c. Pull the plunger to the top of the upper
chamber and screw the chamber tightly
onto the body.

d. Push the plunger to the bottom, thereby
puncturing the capsule and releasing
the fluid so that it can be picked up by
the engine primer pump.

e. Push the engine shut-off knob all the
way forward (operoting position) and
pull the throtile lever all the way back
(wide open position).

f. Depress the starter pedal to crank the
engine, and at the same time operate
the primer pump to force the starting
fluid into the engine air system. Continue
pumping, ofter the engine starts and
runs on regular fuel, until all of the fluid
in the dispenser has been injected into
the engine.

g. While the engine is warming up, un-

screw the upper chamber of the engine
primer dispenser and remove the empty
capsule. Reinstall the upper chamber.



CAUTION: The starting fluid contained in the cap-
sule is essentially ethyl ether, highly inflammable
and should be treated with the same caution as
high octane gasoline. Gelatine capsules dissolve
in water and soften at high temperatures. There-
fore the following precautions must be taken:

1. Avoid breathing large quantities of the
fumes from the fluid.

2. Avoid cutting of hand by barbs on the punc-
turing plunger.

3. Avoid proximity of fluid and capsules to
open flames,sparks, or hot surfaces.

Avoid contact of capsules with water.

5. Avoid subjection of capsules to high tem-
peratures (above approximately 120° F.).

B. Stopping Engine

Push the throttle lever all the way forward (idle po-
sition) ond allow the engine to idle for a few min-
utes so that the engine temperature will level off,
then pull the engine shut-off knob all the way back
to stop the engine. Cover the exhaust pipe at the
end of each day’s operation to prevent rain from
entering while the tractor is idle. IMPORTANT:
ALWAYS SLOW THE ENGINE TO IDLING SPEED
BEFORE PULLING THE ENGINE SHUT-OFF KNOB
TO STOP THE ENGINE.

AVOID UNNECESSARY ENGINE IDLING

Prolonged engine idling causes the engine coolant
temperature to fall below the specified operating
range of 160° to 185° F. Operating with a coolant
temperature below this range is detrimental to the
engine, causing incomplete combustion of fuel,
which in turn causes crankcase dilution and lac-
quer or gummy deposits to form on valves, pistons,
rings, etc. It also causes rapid accumulation of
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sludge within the engine.

Since starting the engine is accomplished with no
more effort than starting the average avfomobile
engine, there should be no reason for prolonged
engine idling. Stop the engine, as you would your
automobile engine, when prolonged idling periods
would otherwise occur.



DRIVING INSTRUCTIONS

A. Starting Tractor

Start the engine and allow it to warm up then slow
the engine to idling speed. If the engine clutch has
been engaged, disengage it and push forward
on the clutch operating lever to force the clutch
brake facing against the brake disc thus stopping
the rotation of the transmission gears. Move the
gear shift levers into the required position for the
desired speed or power. Pull the throttle lever
about half-way back and pull back steadily on the
engine clutch operating lever until all slack is
taken up between the tractor and the load, then
pull the lever back quickly to fully engage the
clutch. After the engine clutch is engaged move the
throttle lever to meet the operating requirements.
Engagement of the engine clutch with the engine
running at half throttle and starting the load in
the above manner will prevent excessive slippage
of the clutch, thus prolonging the clutch life. It will
also prevent “shock loading” of the tractor.

To shift gears, push the engine clutch operating
lever forward and shift gears for the desired speed
or power. When the engine clutch operating lever
is pushed forward it forces the clutch brake facing
against the brake disc, thus stopping the rotation
of the transmission input shaft. Stopping the input
shaft rotation enables the operator to shift without
clashing the gears.

To shift to a higher gear after the tractor is in mo-
tion, push the throttle lever forward to the idle
position and disengage the engine clutch. At the
same time, shift to the higher gear then engage
the engine clutch and pull the throttle lever back
to obtain the desired speed. Refer to the gear
shift instruction plate, located on the cowl of the
tractor, for the gear shift lever positions.

The engine clutch operating lever controls the en-
gine clutch which transmits the power from the
engine-to the transmission. Push the lever forward
to disengage the clutch; pull it back to engage the
clutch.

The engine clutch operating lever also operates
two shifting shaft locking devices in the transmis-
sion. When the lever is pulled back to engage the
engine clutch it locks the shifting shafts in the po-

20

sition to which they have been moved by the gear
shift levers. The clutch must be disengaged before
the gear shift levers can be moved to shift the
gears into neutral or into another position.

Satisfactory and efficient operation depends large-
ly on the operator’s judgment in selecting the prop-
er gear ratio and speed for the various loads or
operation. Always operate the tractor in the gear
that will permit the engine to operate at full speed.
This will not only assure the most power from the
engine but will also allow the engine to operate
at its highest efficiency. CAUTION: DO NOT SLIP
THE ENGINE CLUTCH IN AN EFFORT TO PULL AN
OVERLOAD; SHIFT TO A LOWER GEAR.

The engine clutch should engage with a definite
overcenter “snap” and should require an appre-
ciable pull on the operating lever for its engage-
ment. If this “snap” is not evident, or if the clutch
slips when under a load, adjustment must be made
immediately (refer to “"ENGINE CLUTCH ADJUST-
MENT").

B. Steering Tractor

The tractor is steered by disengaging the steering
clutch on the side of the tractor towards which
the turn is to be made. This is done by using the
steering levers located directly in front of the op-
erator. To make a right turn, pull back the right
hand steering lever; to make a left turn, pull back
the left hand steering lever. With the left steering
clutch disengaged, the power is not delivered to
the left track and the track will slow down or stop.
Since the power is still being delivered to the right
track, the right track will keep turning and cause
the tractor to turn to the left. When the right steer-
ing clutch is disengaged the tractor will turn to
the right in o similar manner.

If o short turn is to be made, pull the steering lever
back on the side towards which the turn is to be
made and press down on the corresponding brake
pedal; this will stop the track completely.

Always pull the steering lever all the way back
when turning. When the tractor has turned as de-
sired, return the lever immediately to its forward

position. Disengage and engage the steering



clutches smoothly and completely to avoid exces-
sive wear on the clutch friction discs.

When steering the tractor down steep grades with
the load pushing the tractor, the use of the steer-
ing levers is opposite to that when pulling o load.
In this case, the left hand steering lever is used
to make a right turn and the right hand lever to
make a left turn. Disengaging either steering clutch
will allow the track on that side to travel faster,
since the braking power of the engine is released
from it, while the steering clutch remaining en-
gaged will act as a brake for the opposite track.

During operation, observe the amount of free
travel of the steering levers (the distance the levers
move before pressure is felt and disengagement of
clutch begins). This free travel, which assures com-
plete engagement of the steering clutches, should
be from 1 to 3 inches, measured at the tops of the
levers. When the free travel of either lever be-
comes less than 1 inch, the steering clutch linkage
requires adjustment (refer to “STEERING CLUTCH
ADJUSTMENT").

C. Stopping Tractor

To stop the tractor, push the throttle lever forward
and disengage the engine clutch by pushing the
clutch operating lever forward, then press down on
the brake pedals to apply the brakes. If the tractor
is parked on o grade where there is & possibility of
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its rolling, lock the brake pedals in their applied
position by the use of the parking brake lock
levers.

IMPORTANT: ALWAYS SHUT OFF THE ENGINE
WHEN STOPPING THE TRACTOR EVEN IF THE
TRACTOR IS TO REMAIN IDLE ONLY A FEW
MINUTES.

This will not only save fuel and unnecessary wear’

on the engine but will also avoid operating the en-
gine below normal temperature. If it is necessary to
keep the engine running, it should be run at a
speed fast enough to maintain normal engine oil
and fuel pressure and with the engine clutch
engaged.

While operating the tractor, observe the action of
the brakes. The brakes are correctly adjusted when
the brake pedals each have approximately 1% to
2 inches of free travel (refer to “STEERING
BRAKES").

The brakes require adjustment before they become
loose enough to allow the brake pedals to strike
the floor plate when the brakes are fully applied.
If the brakes are properly adjusted, and still do
not hold, it may be due to grease on the brake lin-
ings and the brakes will require washing. Refer to
“"WASHING STEERING CLUTCHES” for instructions

on washing the brakes and steering clutches.



OPERATING IN MUD OR WATER

The engine clutch and steering clutch compart-
ments dre dry compartments. These compartments
are provided with drain holes to allow drainage
of any oil that might leak into them. These drain
holes should be left open (plugs removed) during
normal operation. When operating in mud or
water, or extremely dusty or sandy conditions, the
plugs (furnished with the tractor) should be in-
stalled to prevent the entrance of dirt or water.
The steering clutch drain holes are located in the
bottom of the steering ciutch compartments. The
engine clutch compartment drain hole is located at
the bottom of the front side of the flywheel
housing.

When operating with the drain plugs installed, re-
move the drain plugs daily to drain any water, oil,
or grease that might have accumulated in the
compartments, thus preventing it from getting on
the brake linings or clutch facings. If the tractor
remains idle at night, it is good practice to remove
the drain plugs ot the end of the day and install
them again before starting the tractor the next
day.

Inspect the oil in the final drive housings frequently
when operating in mud or water. Drain, flush, and
refill the housings if the oil shows presence of any
mud or water.

COLD WEATHER OPERATION

When atmospheric temperature drops to the freez-
ing point or below, the engine crankcase and other
oil compartments must be drained and refilled with
oil of lighter viscosity (refer to “SPECIFICATIONS
of LUBRICANTS"). The air cleaner will also re-
quire the use of lighter oil (refer to “AIR CLEANER
SERVICE”). The cooling system must be checked
for leaks and filled with an anti-freeze solution to
protect it from freezing (refer to “COOLING SYS-
TEM”). All leaking hoses and gaskets must be re-
placed.

Test and prepare the “COLD WEATHER ENGINE
PRIMER” for use as soon as lowering atmospheric
temperatures indicate that aid in engine starting
will be required. Provide a cover for the radiator
and for the sides of the engine compartment if the
thermostat proves inadequate to maintain the en-
gine coolant operating temperature within the
range of 160° to 185° F. If the engine is operated
with the coolant below this temperature range,
sludge will build up in the engine, engine efficiency
will drop, and conditions may develop which will
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cause damage to engine parts.

Dependable starting of a “DIESEL” engine by any
means can be obtained only with adequate crank-
ing speed. For this reason, it is necessary that the
batteries, starter, electrical cables, generator, and
generator regulator be inspected and put in first-
class condition af the onset of cold weather (refer
to “ELECTRICAL SYSTEM").

If the tractor is fo be operated in arctic tempera-
ture, consult your nearest authorized dealer or
write the factory for information regarding avail-
ability of special cold weather equipment.

CAUTION: If mud or snow collects on the tracks
during the operating period and is allowed to
freeze solid while the tractor is idle, or if the tracks
freeze solidly to the ground, apply heat to loosen
the frozen material or tracks. Serious damage will
be caused by an attempt to break the tracks loose
under engine power or by moving the tractor with
large frozen lumps of material in the tracks.



COOLING SYSTEM

*

A. Description of System

The cooling system includes the water pump, ra-
diator, engine oil cooler, thermostat, cooling fan,
and water passages in the cylinder block and
head. The water pump draws the coolant from the
bottom of the radiator and circulates it through
the engine oil cooler housing and the water pas-
sages in the engine. The coolant is discharged from
the cylinder head into the water manifold and
passes through the thermostat housing and upper
radiator hose to the upper part of the radiator.
The coolant is cooled as it passes from the top to
the bottom of the radiator by air drawn through
the radiator core by the cooling fan.

The thermostat, located in the housing on the front
of the water manifold of the engine, operates au-
tomatically to maintain o normal engine coolant
operating temperature of 160° to 185° F.

B. General Maintenance

In warm weather, keep the cooling system filled
with clean soft water or rain water whenever pos-
sible. If soft water is not available and hard water
must be used, the hard water should first be treat-
ed with a water softener. A commercially reliable
rust inhibitor should be added to the cooling sys-
tem for warm weather operation. A rust inhibitor
(soluble oil), available in half pint or quart con-
tainers, can be obtained from “‘Allis-Chalmers”
Dealers and should be added to the cooling sys-
tem in proportions of one pint of soluble oil to
every fifteen (15) quarts of water. CAUTION:
NEVER ADD AN ANTI-FREEZE SOLUTION TO A
COOLING SYSTEM THAT CONTAINS A RUST IN-
HIBITOR. Drain, flush, and refill the cooling system
with clean water before adding an anti-freeze so-
lution for cold weather operation.

In winter weather, use an ethylene glycol anti-
freeze solution in the system fo protect against
damage from freezing. This type of anti-freeze has
a much higher boiling point than water. After any
addition of water or anti-freeze compound, test
the solution after the added quantity has become
thoroughly mixed to make sure it will withstand
prevailing or anticipated temperature. A mixture
of 60% ethylene glycol and 40% water will pro-
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vide maximum protection; the use of more than
60% ethylene glycol in the solution will raise the
freezing point and provide less protection against
freezing.

Keep the radiator air passages free from leaves,
trash, and other material which will restrict the
flow of air through the radiator. All leaks in the
cooling system must be corrected as soon as they
are evident and the fan belts must be kept prop-
erly adjusted. The most efficient engine operation
is obtained with the coolant temperature held with-
in a range of 160° to 185° F. Operating the en-
gine with coolant temperature below this range
will result in incomplete combustion of fuel, higher
fuel consumption with less power, and will cause
harmful deposits within the engine.

Maintaining the normal engine coolant tempera-
ture (160° to 185° F.), depends mostly on proper
functioning of the thermostat. If the engine coolant
temperature remains consistently below normal,
the thermostat should be removed and inspected.
If the thermostat is corroded or stuck, or if the bel-
lows of the unit leaks, install a new unit.

C. Filling Cooling System

Close the three (3) cooling system drain cocks, one
located in the bottom of the water pump, one in
the bottom of the engine oil cooler housing, and
one in the bottom of the thermostat housing. Re-
move the radiator cap from the top of the radiator
and fill the cooling system through the radiator
cap opening. IMPORTANT: Open the vent cock
located in the top of the thermostat housing then
fill the system through the radiator until coolant
flows from the vent cock. This allows air trapped in
the engine block and cylinder head to escape.
Close the vent cock and complete the filling of the
system.

D. Draining Cooling System

Open the drain cocks in the bottom of the water
pump and in the bottom of the engine oil cooler
housing. Open the drain cock in the bottom of the
thermostat housing, then open the vent cock in
the top of the thermostat housing.



CAUTION: When draining the cooling system in
freezing weather, make certain that the coolant
flows freely from all the drain cocks and that the
system drains completely.

e, THERMOSTAT VENT cock

THERMOSTAT DRAIN COCK

Pw

Thermostat Housing )
FIG. 9

FIG. 10
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E. Fan Belt Adjustment

The fan belts are correctly adjusted when the
straight (left) side of the belts can be pressed in-
ward approximately 1% inches at a point half-
way between the crankshaft and fan pulleys.

To adjust the fan belts, loosen the capscrew in the
adjusting arm at the idler pulley, and loosen the
two (2) fan idler hinge bolts. Move the fan idler
in or out until the correct tension on the belts is
obtained, then tighten the capscrew in the adjust-
ing arm and the fan idler hinge bolts.

ADJUSTING ARM

FAN IDLER PULLEY |
NaDLER PULLEY f

Fan Belt Adjustment
FIG. 11
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A. Description of System

The engine fuel system consists of the fuel tank,
first stage and second stage fuel filters, fuel pump,
injectors, and fuel lines. The fuel is drawn from
the bottom of the fuel tank and through the first
stage fuel filter by the fuel pump. The pump then
circulates the fuel under pressure through the sec-
ond stage fuel filter, into the inlet fuel manifold,
and through the injectors. As the fuel enters each
injector it passes through a small porous metal
filter in the injector body. The amount of fuel re-
quired by the engine is injected into the cylinders
by the injectors; surplus fuel, not required for com-
bustion, leaves each injector through another por-
ous metal filter, enters the return fuel manifold,
and is returned to the fuel tank.

A pressure of 20 to 55 pounds is maintained within
the fuel system by a restricted fitting located in the
rear of the return fuel manifold. The continuous
circulation of fuel helps to cool the injectors and
eliminates the possibility of air pockets in the fuel
system.

B. Fuel Tank and Drain Elbow

The drain elbow at the bottom of the fuel tank
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provides a means for draining the tank when flush-
ing and also acts as a sediment sump. Open the
drain cock in this elbow before the engine is start-
ed at the beginning of the day’s operation in warm
weather or shortly after the end of the day’s op-
eration in freezing weather. Close the drain cock
when clean fuel runs out. Drain and flush the fuel
tank if a large accumulation of rust and scale is
evident. To drain the fuel tank, remove the plug in
the end of the drain elbow.

FUEL TANK DRAIN ELBOW

Fuel Tank Drain Elbow
FIG. 13

C. First Stage Fuel Filter

This filter, mounted at the left rear side of the en-



gine, confains a replaceable element. Dirt and
sediment in the fuel is collected by this filter and is
prevented from passing to the fuel pump. A drain
cock in the bottom of the fiter shell allows drain-
age of the sediment collected.

First Stage Fuel Filter Location *
FIG. 14

D. Service

Open the filter drain cock daily, before the engine
is starteéd at the beginning of the day’s operation
in warm weather or shortly after the end of the
day’s operation in freezing weather, and allow
the water and sediment to drain. Close the drain

cock when clean fuel runs out. Remove and dis-
card the oil filter element and install a new ele-

ment after every 300 to 500 hours of operation
(more often if conditions warrant) or when the filter
becomes clogged and o pressure of less than 20
pounds is indicated by the engine fuel pressure
gage. A clogged filter is usually indicated by ir-
regular engine performance.

E. To Change Filter Element
1. Close the fuel tank shut-off valve.

2. Thoroughly clean the filter cover and the
surrounding area. Loosen the drain cock, lo-
cated in the bottom of the filter shell, and
allow the filter to drain.

3. Loosen the cover screw and remove the
cover screw, cover screw gasket, cover,
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cover gasket, and spring as o unit. Remove
the cover gasket from the cover and discard
the gasket.

Remove and discard the element washer,
element gasket, and the filter element.

Reaching inside the filter shell, remove the
element gasket and element washer from
the shell centerbolt and discard.

ot
COVER SCREW /?é

et
COVER GASKET ©

.. ELEMENT WASHER

ELEMENT GASKET

=
. COVER SCREW
€y~—— GASKET

FILTER ELEMENT

ELEMENT GASKET—

@F~——ELEMENT WASHER

MOUNTING
BRACKET

DRAIN COCK

FILTER SHELL/{M H
First Stage Fuel Filter Details
FIG. 15

Thoroughly wash and dry the interior of
the filter shell. Close and tighten the drain
cock located in the bottom of the filter shell.

Install a new element washer in position on
the shell centerbolt, then install a new filter
gasket and press the gasket down firmly
onto the element washer.

Install a new element in position in the filter
shell. Place o new element gasket and an
element washer in position on the shell cen-




terbolt and press the gasket down firmly
onto the top of the filter element.

9. Install o new cover gasket in position in the
cover.

10. Open the fuel tank shut-off valve and allow
the filter to fill with fuel, then install the
cover in position on the filter shell and tight-
en the cover screw securely. Start the engine
and check for leaks around the cover and
filter shell.

F. Second Stage Fuel Filter

This filter, mounted on the right side of the engine,
contains a replaceable element. Any small par-
ticles of dirt, which may have passed through the
first stage fuel filter, are filtered from the fuel by
this filter and prevented from entering the fuel
injectors. A drain cock in the bottom of the filter
shell allows drainage of the sediment collected.

Second Stage Fuel Filter Location
FIG. 16

G. Service

Open the filter drain cock daily, before the engine
is started at the beginning of the day’s operation
in warm weather or shortly after the end of the
day’s operation in freezing weather, and allow
the water and sediment to drain. Close the drain
cock when clean fuel runs out. Remove and dis-
card the old filter element and install a new ele-
ment after every 300 to 500 hours of operation
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(more often if conditions warrant) or when the filter
becomes clogged. A clogged filter is usually indi-
cated by irregular engine performance.
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Second Stage Fuel Filter Details
FIG. 17

H. To Change Filter Element

1. Thoroughly clean the fuel filter head and
the surrounding area. Loosen the drain cock,
located in the bottom of the filter shell, and
allow the filter to drain.

2. Remove the filter shell (with its components)
from the fuel filter head by loosening the
shell retaining nut.

3. Remove and discard the filter element. Re-
move the centering guide, element seating
plate, seating plate gasket, metal washer,
and element spring from the shell center-
bolt. Discard the seating plate gasket, metal
washer, and shell gasket.

4. Thoroughly wash and dry the interior of



the filter shell. Close and tighten the drain
cock located in the bottom of the filter shell.

5. Place the element spring (large end down-
ward) in position on the shell centerbolt and
install a new metal washer over the shell
centerbolt and down against the element

spring.

6. Install a new seating plate gasket in posi-
tion in the element seating plate, then in-
stall the gasket and element seating plate in
position on the shell centerbolt.

7. Install the centering guide in position on the
shell centerbolt and install a new filter ele-
ment in position in the filter shell. Install a
new shell gasket in position in the filter shell.

8. Hold the filter shell in position under the fuel
filter head and tighten the shell retaining
nut. Remove the vent screw and screw gasket
from the shell retaining nut.

9. With the engine shut-off knob pulled back
(stop position), crank the engine momentari-
ly with the starter until fuel emerges from
the vent screw opening in the shell retaining
nut. Install the vent screw and screw gasket
and tighten the vent screw securely.

10. Start the engine and observe for fuel leaks;

correct any leaks found.

I. Heavy Duty Fuel Filter (Special
Equipment)

On tractors equipped with a Heavy-Duty Fuel Fil-
ter, service as follows:

Remove the drain plug located in the bottom of the
fuel filter housing, before the engine is started at
the beginning of the day’s operation in warm
weather or shortly after the end of the day’s op-
eration in freezing weather and allow the water
or sediment to drain. Install the drain plug when
clean fuel runs out. Remove and discard the old
filter element and install o new one after every
300 to 500 hours of operation or when the fuel
pressure drops below 20 pounds per square inch.
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““HEAVY-DUTY FUEL FILTER
__(SPECIAL EQUIPMENT)

5

" Heavy-Duty Fuel Filter Location ——5=

FIG. 18

J. To Change the Heavy-Duty Fuel
Filter Element

1. Close the fuel tank shut-off valve.

2. Remove drain plug from bottom of fuel filter
housing and allow fue! to drain from filter.
Remove the cover capscrews and lift the
cover from the housing.

3. Unscrew the T-handle hold-down assembly
from the center-tube and remove the T-han-
dle hold-down assembly and the element
centering plate. Remove the filter element
from the housing by lifting with the pull-out
bail. Discard the filter element and the cover
gasket.

4. Clean the interior of the fuel filter housing
thoroughly and install the drain plug.

5. To assure leak-proofing sealing, examine
the center-tube seal at each end of the new
filter element to see that the seals are in
good condition and clean. Insert the new
filter element into position in the filter hous-
ing and press the filter element down firmly.

6. Place the element centering plate in position
on the top of the filter element and install the
T-handle hold-down assembly and tighten se-
curely.



7. Install a new cover gasket in position in the
cover and place the cover in position on the
filter housing. Install the cover capscrews and
tighten evenly and securely.

8. Fill the fuel tank so that there will be sufficient
fuel in the tank to fill the fuel filter by gravity.
Open the fuel tank shut-off valve.

9. Remove the vent plug from the filter cover
and allow the filter to fill with fuel by gravity.
Install and tighten the vent plug when fuel
emerges from the vent plug opening.

10. Start the engine and observe for fuel leaks
at the filter cover, vent plug, and drain plug.

CAUTION: Use only a “"DIESELPAK" filter element in
the Heavy Duty Filter.
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K. Checking Fuel Supply System

Fuel pressure below normal, uneven running of the
engine, excessive vibration, stalling when idling,

and a loss of power are indications of insufficient
fuel supply to the injectors. To determine cause for
the above conditions, check for the following:

1. Air being drawn into the fuel system on the
suction side of the fuel pump.

2. Clogged fuel filter elements.
3. Partially clogged fuel lines.
4, Clogged injector fuel filters.
5. Inoperative fuel pump.

To check the flow of fuel through the system, discon-
nect the fuel return line at the fuel tank. With the
engine operating at high idle, the system will be
functioning properly when a full stream of fuel with
considerable pressure can be observed returning
to the fuel tank through the return fuel line. If only
a small stream is observed returning to the tank, all
causes listed above must be checked and eliminated
in turn.

1. Check for Admission of Air Into
System and Clogged Fuel Filter
Elements

To check for air being admitted into the system, fol-
low the same procedure used in checking for flow of
fuel. If air is entering into fuel system, foam or bub-
bles will be observed in the fuel that emerges from
the loosened connection. Correct this condition by
tightening any loose fuel lines and filter connections
between the fuel tank and the fuel pump. Start the
engine and test for smooth operation and full flow
of fuel.

If the fuel lines or filters are clogged, clean the first
stage or second stage fuel filter, or both, install
new elements, and blow out the lines while they
are disconnected. This should eliminate the diffi-
culty. Check for full flow of fuel after engine is
again started.

2. Check for Clogged Fuel Injector
Filters

If the engine still runs “ragged” with suitable fuel
return, the injector filters for one or more of the
cylinders may be partially clogged. Locate the



faulty injector as follows: Run the engine at low
idle speed and cut out each injector in turn by
holding the injector follower down with a screw-
driver or small block of wood. CAUTION: Do not
allow the screwdriver to slip off the follower as
damage to valve assemblies can easily result. A
decrease in engine speed with the follower held
down will indicate that the injector for that cylinder
is functioning properly.

If the engine speed does not decrease, the injector
is inoperative and should be removed for further
inspection. To determine whether or not the faulty
injector is obtaining sufficient fuel, stop the engine
and remove the fuel feed line that connects the
injector to the return fuel manifold. Hold a finger
over the injector fuel outlet and crank the engine
with the starter. If fuel gushes from the injector
while the starter is cranking the engine, an ample
fuel supply is indicated.

SCREW DRIVER
INJECTOR ROCKER ARM

VALVE ROCKER ARMS

LUNGER FOLLOWER
Locating Faulty Injector

FIG. 20
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3. Check for Inoperative Fuel Pump

If all the possible causes for insufficient supply of
fuel, as explained in the above paragraphs, have
been eliminated and the fuel pressure is still below
normal, the fuel pump will be considered inopera-
tive and must be removed and repaired or re-
placed.

4. Excessively High Fuel Pressure

A relief valve is installed in the fuel pump to pre-
vent high fuel pressure. If the relief valve sticks,
high pressure will develop and will be indicated on
the fuel pressure gage.

When this occurs, the valve in the fuel pump should
be inspected and the reason for its sticking elim-
inated. The second stage fuel filter, the restricted
fitting installed in the rear of the return fuel mani-
fold, and all fuel lines should be inspected for
clogged passages.

Continued operation with excessively high pres-
sure (over 55 pounds) may result in damage to the
fuel system.



ENGINE LUBRICATION SYSTEM

‘ OIL COOLER BY-PASS VALVE
OIL PUMP PRESSURE RELIEF VALVE

OIL PRESSURE
REGULATOR VALVE

A. Description of System

The engine lubrication system shown schematically,
includes the gear driven oil pump, oil pump pres-
sure relief valve, oil cooler, oil cooler by-pass
valve, oil pressure regulator valve, oil filter, and

the oil passages in the engine block and the cylin-
der head.

The oil pump draws the oil from the engine crank-
case and circulates it under pressure through the
oil cooler, engine, and the oil filter. An oil pump
pressure relief valve, located in the oil pump body,
limits the oil pump discharge pressure. An oil cooler
by-pass valve, located in the engine oil cooler
adapter, by-passes the oil directly from the oil
pump to the lubrication system in the engine if the
oil passages in the oil cooler core become clogged,
or if in cold weather the oil is too thick to circulate
freely through the oil cooler core. Stabilized oil
pressure is maintained within the engine by an oil
pressure regulator valve, located in the oil gallery
at the front end of the engine block.

B. Lubricating Oil Filter

The lubricating oil filter, mounted on the left side

OIL PAN DRAIN PLUG

Schematic Diagram Showing Oil Flow
FIG. 21

i L .
Lubricating Oil Filter Location " -
FIG. 22

of the engine, contains a replaceable element. A
drain plug in the bottom of the filter shell permits
draining of the filter for replacement of the ele-
ment. A new element must be installed each time
that the oil in the crankcase is changed, or more
often if conditions warrant.
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C. To Change Filter Element

1.

Thoroughly clean the filter cover and the
surrounding area. Remove the drain plug
from the bottom of the filter shell and allow
the filter to drain.

Loosen the cover screw and remove the cover
screw, cover screw gasket, cover, cover gas-
ket, and spring as a unit. Remove the cover
gasket from the cover and discard the
gasket.

Remove ond discard the element washer,
element gasket, and the filter element.

Reaching inside the filter shell, remove the
element gasket and element washer from the
shell center-tube and discard.

Thoroughly wash and dry the interior of the
filter shell. Install and tighten the filter drain

plug.

Install a new element washer in position on
the shell center-tube, then install o new ele-
ment gasket and press the gasket down firm-
ly onto the element washer.

Install a new filter element in position in the
filter shell. Place a new element gasket and

\ ELEMENT GASKET COVER GASKET

FILTER ELEMENT

Lubricating Oil Filter Details
FIG. 23
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element washer in position on the shell cen-
ter-tube ond press the gasket down firmly
onto the top of the filter element.

8. Install a new cover gasket in position in the
cover, install the cover in position on the
filter shell and tighten the cover screw se-
curely.

9. Start the engine and observe for oil leakage
at the filter cover.

D. Heavy-Duty Lubricating Oil Filter
(Special Equipment)

On tractors equipped with o Heavy-Duty Lubricat-
ing Qil Filter, the filter element must be changed
at each engine oil change.

E. To Change the Heavy-Duty
Lubricating Oil Filter Element

1. Remove the drain plug, located in the bottom
of the filter housing, and allow the filter to
drain. Remove the cover capscrews and lift
the cover from the housing.

2. Unscrew the T-handle hold-down assembly
from the center-tube and remove the T-han-
dle hold-down assembly and the element
centering plate. Remove the filter element



6. Install o new cover gasket in position in the

VENT PLUG cover and place the cover in position on the
filter housing. Install the cover capscrews

and tighten evenly and securely.

7. Fill the engine crankcase to the proper level
with the specified lubricating oil.

8. Remove the vent plug from the filter cover.

9. Start the engine and operate it at low idle
B speed until oil emerges from the vent plug

opening in the filter cover, then stop the en-
gine. Install and tighten the vent plug.

10. Check the oil level of the engine crankcase

“DRAIN PLUG and add oil as necessary to raise the oil level

to the “FULL” mark on the oil level gage rod.

Heavy-Duty Lubricating Qil Filter Location [

FIG. 24 CAUTION: Use only a “DIESELPAK” filter
from the housing by lifting with the pull-out element in the Heavy-Duty Filter.

bail. Discard the filter element and the cover
goasket.

3. Clean the interior of the filter housing thor-
oughly and install the drain plug.

4. To assure leak-proof sealing, examine the
cenfer-tube seal at each end of the new
filter element to see that the seals are in
good condition and clean. Insert the new
filter element into position in the filter hous-
ing and press the filter element down firmly.

HOLD-DOWN
ASSEMBLY
FILTER ELEMENT

ELEMENT
CENTERING PLATE

5. Place the element centering plate in position CENTER-TUBE

on the top of the filter element. Make cer-

tain that the hole in the orifice plug, located .
in the T-handle hold-down assembly, is open. EINEB&%‘NG “~o—_, FILTER HOUSING
Install the T-handle hold-down assembly and —

tighten securely. w,,_%

CAUTION: When servicing the Heavy Duty

Filters, make certain that the T-handle hold- Wg- M»

down assemblies are reinstalled in their re- :

INLET CHECK -
spective filter as the T-handle hold-down VALVE ASSEMBLY‘*[%@@/DRNN PLUG
assembly for the engine lubricating oil filter OUTLET CHECK VALVE ASSEMBLY

contains an orifice plug. The T-handle hold-
down assembly for the fuel filter does not

Heavy-Duty Lubricating Oil Filter Details
FIG. 25

contain an orifice plug.
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F. Engine Oil Cooler

The engine oil cooler, located on the right side of
the engine, consists of a corrosion resistant cooling
core contained in a cast iron housing. The engine
lubricating oil pump circulates oil through the core
and the water pump circulates water through the
cooler housing, around the outside of the plates
of the core, thereby controlling the oil tempera-
ture.

The oil cooler is lined with small fins which dissipate
heat from the oil to the cooling water. If proper
lubricating oil maintenance procedure is followed,
the cooler will function efficiently. However, if the
oil in the engine is not changed at the recom-
mended intervals, impurities will be deposited in
the cooler core; consequently causing restriction
or clogging of the oil passages in the cooler core.
Clogging of the oil cooler core is usually indicated
by a drop in oil pressure. If this occurs, the core
must be cleaned or a new one installed.

IMPORTANT: IT IS ABSOLUTELY NECESSARY
THAT THE OIL COOLER UNIT BE KEPT CLEAN FOR
PROPER OIL COOLING.

G. Cleaning of Engine Oil Cooler

Cleaning the engine oil cooler requires the use of

34

special solvents. The following solvents have been
found effective when used according to the manu-
facturer’s direction:

Excello Floor Cleaning Compound
Turco Cleaning Compound
No. 70 Stripper

Mixture of 3 parts Oakite No. 7 and 5 parts fuel
oil

Bendix Cleaning Compound

To use the last named solvent, merely submerge the
cooler core into the solution for a sufficient length
of time to allow the chemical action of the solvent
to dissolve or loosen the sludge or other foreign
matter from the cooler core.

Flush the cooler core thoroughly with live steam or
spirits after cleaning, regardless of type of cleaner
used. NOTE: If the core of the oil cooler is badly
clogged, a new core must be installed.

Cement a gasket to each side of the flange of the
cooler core and coat the other side of the gaskets
with gasket cement when the core and housing are
again installed after cleaning.



ELECTRICAL SYSTEM
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A. Description

The electrical system, which includes the starter,
generator, generator regulator, batteries, head-
lights, and wiring is a 12 volt system throughout.
Current is supplied by two 6-volt wet cell storage
batteries carried in compartments at the ends of
the seat.

Electrical energy drained from the batteries
through the operation of the above named units
is replaced by the generator. The output of the
generator is controlled by the generator regulator

to prevent overcharging of the batteries.
B. Batteries

Check the level of the electrolyte in the baiteries
every 75 hours of operation, or as often as operat-
ing conditions prove it necessary. Maintain the
level of the solution 3" above the plates by the
addition of clean distilled water. Keep the battery
and cable terminals tight and clean. If corrosion
occurs, clean the battery posts and terminals with
a strong soda solution and coat the terminals light-
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ly with vaseline before connecting them again. The
vaseline will prevent further corrosion.

When air temperature is below the freezing point,
special attention should be given to hydrometer
readings of the baiteries. The elecirolyfe in fully
charged batteries will have a hydrometer reading
of 1.280 to 1.300 specific gravity when the elec-
trolyte temperature is 77° F. Specific gravity read-
ings without correction for temperature are prac-
tically meaningless. For each 30 degrees that the
temperature of the electrolyte is above 77° F., add
10 points to the hydrometer reading and for each
30 degrees below 77° F., subtract 10 points to get
the true specific gravity. For example, if the hy-
drometer reading is 1.250 and the electrolyte tem-
perature is 17° F. (60 degrees below 77° F.), 1.250
minus 20 points equals 1.230 — the true specific
gravity.,

If the corrected readings are below 1.240, the bat-
teries are not receiving sufficient charge. This might
indicate that the generator or the generator regu-
lator requires attention. If these units prove satis-
factory, inspect the system for short circuits and



for loose or corroded connections. In zero weather
there is danger of batteries freezing if the specific
gravity is below 1.175. Batteries with a specific
gravity of 1.225 will freeze at 35° below zero F.
During freezing weather, any addition of water to
the cells should be made after the engine is started
at the beginning of an operating period to make
certain that the water and electrolyte solution will
be thoroughly mixed; otherwise it may freeze. The
filler caps must be kept tight at all times and the
tops of the batteries kept clean and dry.

C. Generator, Generator Regulator
and Starter

The generator and regulator are set to charge the
batteries at the rate of 4 to 8 amperes. Under nor-
mal conditions the ammeter should indicate this
rate of charge for o short time after starting the
engine or until the generator replaces the energy
drained from the batteries during cranking; then it
will show little or no charge. This is sufficient to
keep the batteries fully charged under normal
conditions.

It is important that the generator be maintained
in good condition so that the batteries will be kept
charged and provide the necessary cranking speed
for starting the engine. This is especially important
in cold weather when battery efficiency drops in
proportion to the drop in temperature.

Any dependable electrical repair shop is equipped
to test or rebuild the generator, generator regula-
tor, or starter when these units require service.

D. Electrical Cables

Heavy cables connect the batteries and the starter,
10 gage cables connect the ammeter and genera-
tor, and 14 gage cables connect the remaining
units. A 20-ampere fuse, connected into the cable
extending from the ammeter to the light switch,
prevents burning out of the lights in the event of

short circuit. An additional fuse is provided in the
electrical cable, near the rear of the tractor, for
protection of special lighting equipment.

Inspect the electrical cables frequently to detect
any loose connections or frayed insulation. Tighten
the connections and wrap any frayed spots with
friction tape to prevent short circuits.

E. Generator Belt Adjustment

The generator belt is correctly adjusted when one
side of the belt can be pressed inward approxi-
mately 1% inches at a point half-way between the

crankshaft and generator pulleys.

__ Generator Drive Belt Adius;tmen‘t i
FIG. 27

To Adjust Generator Beit

Loosen the adjusting arm capscrew at the front
end of the generator and loosen the generator
hinge bolts, then move the generator in or out
until the correct tension of the belt is obtained.
Tighten the adjusting arm capscrew and the gen-
erator hinge bolts.
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AIR PRE-CLEANER AND AIR CLEANER

A. Description and Purpose

The purpose of the air pre-cleaner and air cleaner
is to remove dust and other foreign material from
the air used by the engine.

The life of the engine depends largely upon the
efficiency of the air pre-cleaner and air cleaner.
Fast wear on cylinder liners, pistons, and rings will
result if these cleaners are not kept in good condi-
tion and properly serviced.

The air for the engine enters through the air pre-
cleaner mounted on top of the air cleaner pipe.
The pre-cleaner is designed to impart o rotary mo-
tion to the air. This causes the heavy particles of
dirt to be thrown to the outside of the pre-cleaner
shell and deposited therein. Approximately 85%
of the dirt in the air drawn through the pre-cleaner
is thus removed.

After passing through the air pre-cleaner the air
enters the air cleaner through the pipe that extends
down through the center of the air cleaner body.
An oil cup filled to a specified level with engine oil
is suspended on the lower end of the air cleaner
body. As the air is drawn through the air cleaner,
a portion of this oil is whipped up into screen mats
in the main body of the cleaner. Dust still remain-
ing in the air collects by these oily mats as the air
passes through them. The oil, dripping back into
the cup, carries this dust with it and deposits it in
the cup. Thus, only clean air enters the blower for
delivery to the cylinders.

A damaged hose, loose hose clomp, damaged
blower gasket, or leak of any kind that allows air
to enter the cylinders without first passing through
the cleaners will defeat the purpose of the clean-
ers. Therefore, extreme care should be taken to
prevent leaks.

Periodic inspection of the above parts and of the
air cleaner body for dents, cracks, loosened solder
connections, etc., should be made frequently. If
any of the above mentioned conditions are found
they must be corrected immediately.
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FIG. 28

B. Air Pre-Cleaner Service

Empty the air pre-cleaner whenever the dirt level
redaches half-way up on the inspection glass. Re-
move and clean as follows:

1. Unscrew the wing nut and remove the cap
from the shell. Lift the shell from the pre-
cleaner body.

2. Clean the dirt out of the shell and wipe the
inside of the shell with a dry cloth. Make
sure the fins in the pre-cleaner body are not
bent, damaged, or clogged.

3. Wipe the dust off the cap gasket and reas-
semble the pre-cleaner. Replace the gasket
if it is not in good condition. Tighten wing
nut with fingers. DO NOT USE A WRENCH.

C. Air Cleaner Service

The filtering oil in the cup must be inspected daily
or more often when operating under exiremely
dusty conditions. Keep the cup filled with clean
oil to a level even with the top of the cone in the
center of the air baffle. Empty and wash the cup
and the air baffle whenever the oil becomes dis-
colored; then refill the cup with clean oil.

Use the same viscosity of oil as is used in the engine
at prevailing femperatures. NOTE: SOME “DIESEL”
LUBRICATING OILS MAY FOAM WHEN USED IN
AN AIR CLEANER. DO NOT USE AN OIL THAT




FOAMS AS IT REDUCES AIR CLEANER EFFICIENCY
AND IN SOME CASES ALLOWS THE OIL TO BE
PULLED OVER INTO THE ENGINE, CAUSING SERI-
OUS DAMAGE.

Service the Air Cleaner as Follows:

1. Remove the oil cup from the bottom of the
cleaner body. Remove the air baffle and
empty the oil from the cup.

2. Wash the oil cup and the air baffle thor-
oughly with clean solvent or fuel. Remove
the air pre-cleaner assembly from the top
of the air cleaner and swab out the inside

of the air cleaner pipe that extends from the
pre-cleaner to the oil cup. Install the air pre

cleaner assembly.

Install the air baffle in the cup and fill the
cup to the proper level with clean oil.

Install the cup on the bottom of the air clean-
er body. Check the clamps on the hose be-
tween the air inlet elbow and the air cleaner
body and moake certain that they are tight
and that the hose is not crimped, allowing
air to enter the engine without passing
through the air cleaner. Make certain that
the gasket above the cup makes a tight seal.

OIL cup

' Ajr Cleaner Service

AIR BAFFLE




! AIR CLEANER PIPE

Swabbing Air Cleaner Pipe

FIG. 30
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COLD WEATHER ENGINE PRIMER

A. Purpose

In warm weather, sufficient heat is generated by
the compression of the air in the cylinders to ig-
nite the fuel and start the engine within a very
short cranking period. However, in cold weather
the “drag” caused by cold oil between the pistons
and cylinder walls and in the bearings, reduces
the cranking speed of the engine. A large part of
the heat generated by compression of the air is
absorbed by the pistons and cylinder walls. This
heat loss and the reduced cranking speed may re-
duce the temperature of the air in the cylinders to
a point too low to ignite the fuel. A starting aid
must then be used in starting the engine.

B. Description

The cold weather engine primer consists of a dis-
penser assembly, which holds and punctures a cap-
sule containing ethyl ether fluid, a primer pump
to force the fluid through a small nozzle and into
the air inlet elbow of the engine blower, o primer
elbow assembly, and the necessary lines to com-
plete the system. The dispenser is located on the
cowl! (to the right of the instrument panel) and the
primer pump is mounted in the left side of the in-
strument panel. The vaporized starting fluid is
forced through the primer elbow assembly and into
the engine air inlet elbow, where it is picked up
by the engine blower and is blown into the cylin-
ders. Since the fluid is highly combustible, it is
easily ignited by compression in the cylinders. The
engine will start quickly at low ambient tempera-
tures with the aid of the primer, even at a very
low cranking speed. The starting fluid capsules,
available in 7 c.c. and 17 c.c. sizes, can be ob-
tained from “Allis-Chalmers” Dealers. Refer to
“STARTING AND STOPPING ENGINE” for full in-
structions on the use of the Cold Weather Engine
Primer.

C. Cold Weather Engine Primer
Trouble Shooting

If the engine is cranked, with the throttle lever pull-
ed all the way back, and does not start after two
or three strokes of the primer pump, it is advisable
to stop cranking and inspect the primer pump
for the following possible causes of failure:
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1. Primer Elbow Assembly Clogged

This condition will usually be indicated by ex-
cessive resistance on the primer pump. A partially
clogged primer elbow assembly will prevent the
delivery of sufficient starting fluid to the engine air
inlet system. To clean the primer elbow assembly,
remove the elbow assembly from the engine air
inlet elbow and remove the small nozzle from the
primer elbow assembly. Remove and clean the
nozzle swirl pin and open the hole in the end of
the nozzle, if clogged.

CAUTION: Do not enlarge the hole in the end of
the nozzle.

After cleaning, reassemble the primer elbow as-
sembly and install the assembly in the engine air
inlet elbow.

PRIMER DISPENSER ASSEMBLY

. PRIMER PUMP. .
)

Cold Weather Engine Primer Pump and
Dispenser Location

FIG. 31

2. Inoperative Primer Pump

Failure of the primer pump to function properly
may be due to worn or damaged pump piston
rings, a clogged dispenser filter screen, clogged
fluid lines, or “frozen” or worn check valve balls.
The piston rings on the piston are made of a spe-
cial rubber composition and must be replaced by
duplicate parts if worn or damaged.

To replace the pump piston rings, remove the
knurled nut (under knob) from the pump barrel
and withdraw the piston assembly from the barrel.
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Remove the piston rings from the grooves in the
piston assembly and install new rings. Lubricate
the rings and piston with light engine oil and in-
stall the piston assembly in the pump barrel.

3. Ball Check Valves

The two spring loaded ball check valves, located in
the inlet and outlet ports of the pump, are pro-
vided to close the pump ports at the proper time.
When the pump piston is pulled out (suction
stroke, drawing fluid from dispenser) the ball check
valve at the inlet port opens, allowing the fluid to
be drawn from the dispenser. When the pump pis-
ton is pushed in (delivery stroke, supplying fluid
to the primer elbow assembly), the ball check valve
at the outlet port opens, allowing the pump to force
the fluid to the primer elbow assembly.

Worn or “frozen” ball check valves, or broken
springs, will prevent the pump from operating
properly. When this occurs, remove the spring re-
tainers, springs, and balls from the inlet and out-
let ports of the pump. Inspect the balls, ball seats,
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and springs for wear or damage. Cleon the pump
barrel and all components thoroughly and reas-
semble, using new parts where necessary.

4, Clogged Dispenser Strainer

A strainer is attached to a plug which is screwed
into the bottom of the dispenser body. If the gela-
tine capsules are not removed soon after punctur-
ing, the gelatine will melt and clog the strainer
screen.

To clean the strainer, unscrew the plug from the
dispenser body and wash the strainer and plug in
hot water.

The strainer may be removed for replacement if
necessary by removing the screw attaching the
strainer to the plug.

The dispenser body may be washed without re-
moving it from the cowl by removing the upper
chamber, the line connector, and the plug.

Reassemble the dispenser assembly by o direct re-
versal of the disassembly procedure.

BALL
SPRING [ «— PLUNGER KNOB
PLUG ~* ~——CHAMBER

{§ le——STRAINER
C+—GASKET
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Primer Dispenser Details
FIG. 33




VALVE ADJUSTMENT

A. General

The correct clearance between the ends of the ex-
haust valve stems and the valve rocker arms is
very important in a “DIESEL” engine due to the
high compression developed within the cylinders.
Insufficient valve clearance will cause loss of com-
pression, misfiring, and will eventually burn the
vaives and the valve seats. Excessive clearance will
result in faulty engine operation and cause rapid
wear on the valve operating mechanism. The prop-
er valve clearance (lash) is .009” with the engine
at normal operating temperature (160° to 185° F.).

After any mechanical work has been done which
would disturb the valve setting, the valves may be
set “cold” at .012” clearance so that the engine
may be run and allowed to warm up to normal
operating temperature in preparation to the final
correct valve adjustment,

B. To Adjust Exhaust Valve
Clearance

1. With the engine stopped, remove the air pre-
cleaner, engine hood, and the rocker cover.

2. Crank the engine with the storter until the
injector rocker arm of the cylinder o be ad-
justed is down and the injector plunger for
that cylinder is at the bottom of its stroke.
The exhaust valves for that cylinder will then
be closed and the valve rocker arms will be
raised off the valve stems.

3. Check the clearance between the vaive
stems and the rocker arms. When adjusted
properly, a .009" thickness gage will pass
between them with a slight drag when the
engine is at normal operating temperature.
With the engine at ambient temperature, «
012" feeler ribbon may be used and the
valves adjusted to .012” clearance — cold.
Adjust each valve by loosening the lock nut

and turning the push rod into the push rod
clevis as necessary to increase the clearance
or out of the push rod clevis as necessary to
decrease the clearance.

When proper clearance (lash) is obtained,
tighten the lock nut. Recheck the clearance
to be sure it was not changed by tightening
the lock nut.

4. Crank the engine with the starter and repeat
the above operation on the valves for the
other cylinders. Install the rocker cover, en-
gine hood, and air pre-cleaner.

CAUTION: If for any reason a push rod was
disconnected from a rocker arm, be sure
when it is reinstalled, that the upper end of
the push rod is flush with the inside of the
clevis yoke before cranking the engine. If it
is not, it is possible that the exhaust valve
will be opened too far and the piston will
sirike the valve and damage the valve or

piston.
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INJECTOR TIMING

A. General

Timing of each fuel injector consists of properly
locating the top of the injector follower in relation
to the injector body so that the fuel will be injected
into the cylinders at the proper time. This is done
with the injector installed in the engine.

The model HD-9B and HD-9F tractors are equipped
with 55 cu. mm. fuel injectors which require that
the top of the injector follower be set 1.484 inches
akove the injector body so that the fuel will be in-
jected into the cylinders at the proper time.

The model HD-9G tractors prior to Serial No. 2698
are also equipped with 55 cu. mm. fuel injectors
which require the same setting as given above for
the HD-9B and HD-9F tractors. However, effective
with HD-9G Serial No. 2698, all HD-9G iractors
are equipped with 70 cu. mm. fuel injectors which
require that the top of the injector follower be set
1.460 inches above the injector body so that the
fuel will be injected into the cylinders at the prop-
er time.

B. To Time Fuel Injectors

1. With the engine stopped, remove the air
pre-cleaner, engine hood, and rocker cover.

2. Rotate the engine with the starter until the
two exhaust valve rocker arms for the same
cylinder are down and the valves are fully
opened.

3. Use the correct timing gage (gage stamped
1.484 for 55 cu. mm. injectors and stamped
1.460 for 70 cu. mm. injectors) and place
the timing gage in the hole in the injector
body. Make certain that the shoulder at the
bottom end of the gage rests on the injector
body and that the gage is not held up by dirt
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in the hole. Turn the gage so that the ex-
tended head (flat portion) of the gage is to-
ward the injector follower.

Loosen the injector push rod lock nut and
turn the push rod into the push rod clevis as
necessary to raise the follower or out of the
push rod clevis as necessary to lower the fol-
lower until the proper timing is obtained.
When the injector is properly timed, the bot-
tom (flat part of the gage head) will just
pass over the top of the injector follower.
The timing gage must be held perpendicular
to the top surface of the injector body while
performing this adjustment.

Tighten the injector push rod lock nut and
recheck to be sure the timing was not
changed by tightening the lock nut. Install
the rocker cover, engine hood, and air pre-
cleaner.

INJECTOR ROC
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INJECTOR EQUALIZING

A. General , 8. Still holding the control tube lever firmly, as
in paragraph 5, check each injector control
rack to see that none have been missed in
making the adjustments and that each rack
is gently held in the full open position.

Equalizing of the fuel injectors consists of adjust-
ing the injector rack control levers so that an equall
amount of fuel is delivered to each cylinder. The
greatest amount of fuel is injected into the cylinders

when the injector racks are moved all the way in; 9. Now tighten each outer adjusting screw to
no fuel is injected when the racks are moved all lock the rack control levers in place on the
the way out. The engine will run unevenly or det- control tube. This will also move the injector
onate (knock) if the injectors are not equalized. control racks outward a few thousandths of

an inch to prevent “bottoming” of the injec-

B. To Equalize Fuel Injectors tor control racks in the injectors during full

load operation of the engine.
1. With the engine stopped, remove the air

pre-cleaner, engine hood, and rocker cover. 10. Install the rocker cover, engine hood, and air

) ) pre-cleaner.
2. Moake certain that the injectors are properly

timed and that the linkage for the governor
and the engine controls are properly ad-
justed (refer to “GOVERNOR ADJUSTMENT”
and “ENGINE CONTROL ADJUSTMENTS").

3. Loosen both adjusting screws on all of the
rack confrol levers. Be sure the screws do
no bind, that the levers are free on the rack
contro! tube, and the tube rotates freely in
its bearings.

4. Push the engine shut-off knob all the way in
(run position) and pull the throttle lever all
the way back (wide open).

5. Push the control tube lever toward the water
manifold as far as possible and hold it firmly
in that position.

Injector Euahzr

FIG. 36

6. Use a medium sized screwdriver and turn
down the inner adjusting screw on the No. 1
rack control lever until the No. 1 injector

OUTER ADJUSTING SCREW

CONTROL TUBE
control rack moves in as far as it will go. At INNER ADJUSTING SCREW o
this point a slight pressure will be felt on
the control tube lever. Roll the screwdriver
back and forth with the finger tips to set the
screw ai the exact point where pressure starts - o | TEveR

e
17 !
! CONTROL RACK~,

IR e
NN

INJECTOR

(control rack just “bottoming” in injector —

i~

|
olilk

g e

full open position).

7. Repeat this process on the remaining injector

control racks. — - Injector Control Rack
FIG. 37
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ENGINE CONTROL ADJUSTMENTS

i
OVERNOR
{UT-OFF ROD

GOVERNOR VARIABLE &
SPEED CONTROL LEVER §
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= Engine Controls — Closed Position

GOVERNOR FUEL SHUT-OFF LEVER

TOWARD REAI'g)
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L SHUT-OFF ROD

~,

[GOVERNOR VARIABLE |
SPEED CONTROL LEVER
. (TOWARD REAR)

L\

FIG. 38
A. General

The engine shut-off control rod opens and closes
an air valve in the engine air inlet elbow and also
moves the governor fuel shut-off lever to its open
and closed positions. When the engine shut-off
control knob is pushed in (forward) as far as it
will go (running position), the air valve and the gov-
ernor fuel shut-off lever are moved to their full open
position. When the engine shut-off control knob is
pulled out (back) as far as it will go, the air valve
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Engine Contirols — Run Position A A
FIG. 39

and the governor fuel shut-off lever are moved to
their closed position. Improper adjustment may re-
sult in a loss of engine speed or power, failure of
the engine to start with the shut-off knob pushed
in, or failure of the engine to stop when the shut-
off knob is pulled out. If the shut-off controls fail
to operate properly, first be sure the linkage and
levers are properly lubricated and the condition is
not due to binding in the linkage or to broken

springs.
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B. Adjustment shut-off valve from bottoming in the engine
air inlet elbow when the shut-off control
1. Push the engine shut-off control knob into knob is pulled back to stop the engine.
running position (all the way in) and check
the air shut-off valve swivel lever to see if 2. To adjust the governor fuel shut-off control,
it is moved back and contacts its stop (boss) push the engine shut-off control knob for-
on the engine air inlet elbow. If not, check ward infto the running position (all the way
and make certain the shut-off control knob is in) and remove the pin connecting the gov-
not striking the cowl. If the knob is striking, ernor fuel shut-off rod to the governor fuel
adjust the rear shut-off rod by turning it out shut-off lever. Hold the governor fuel shut-
of the yoke as necessary. If the air shut-off off lever all the way back (tfowards the cowl)
valve swivel lever still does not contact its as far as it will go and check to see if the
stop, shorten or lengthen the front shut-off hole in the fuel shut-off rod lines up with the
rod by turning it in or out of the yoke as hole in the governor fuel shut-off lever. If not,
necessary. Loosen the bolt in the stop clamp loosen the capscrew clamping the governor
on the rear shut-off rod and pull the rod back fuel shut-off lever to the shaft, and move the
as far as it will go. Push the shut-off rod for- position of the lever on the shaft so that the
ward 1/16", move the stop clamp back on holes line up when the lever is all the way
the rear rod so that it contacts the cowl, and back. Tighten the capscrew used to clamp
tighten the stop clamp bolt. With the stop the lever to the shaft; then install the con-
clamp in this position, it will prevent the air trol rod pin and the cotter pin.
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Loosen the bolt in the stop clamp on the throt-
tle control rear rod. Pull the throttle lever all
the way back (wide open) and make certain
that the throttle linkage pulls the governor
variable speed control lever back as far as it
will go (high idle position); shorten or
lengthen the throttle control front and rear
rods by turning the control rod yokes, if nec-
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essary. Push the throttle lever forward 1/16”,
move the stop clamp back on the throttle con-
trol rear rod so that it contacts the cowl, and
tighten the stop clamp bolt. With the stop
clamp in this position, the clamp will serve
as a stop when the throttle lever is puiled
back to the high speed position.



GOVERNOR ADJUSTMENT

A. General

The governor was adjusted at the factory to pro-
vide the full governed engine speed (under load)
of 1600 R.P.M. and an idling speed of 500 R.P.M.
The governor very seldom gets out of working
order. If the engine speed is irregular, check the
fuel system and all other engine adjustments before
changing the governor setting.

B. Checking Engine Speed

Operate the engine until normal operating tem-
perature (160° to 185° F.) is indicated on the en-
gine temperature gage. Hold a tachometer against
the front end of the engine crankshaft. With the
throttle lever all the way forward (idling position)
and with the engine cluich disengaged, the engine
speed should be 500 R.P.M. With the throttle lever
all the way back (wide open position) the engine
speed should be 1725 R.P.M.

NOTE: If equipment on the tractor prevents the use
of a tachometer at the front end of the engine
crankshaft, remove the capscrews attaching the
flywheel housing cover to the flywheel housing (at
rear of the camshaft) and remove the cover and
gasket. The tachometer may now be used at the
rear of the camshaft to record the R.P.M. of the en-
gine. The camshaft runs the same speed as the
crankshaft.

C. Governor Spring Plunger Gap
Adjustment

A clearance of .006” must be maintained between
the spring plunger and the spring plunger guide.
To adjust, stop the engine, remove the governor
control housing cover, and pull the throttle lever
half-way back. Loosen the lock nut on the gap ad-
justing screw and turn the screw in or out until a
.006" gap is obtained between the spring plunger
ond the guide. Use a .006” feeler gage to measure
this gap. Tighten the lock nut after the proper ad-
justment has been made and install the cover.

D. High Idie Engine Speed Adjustment

In most cases, the cause for the engine not reaching
the proper high idle speed (1725 R.P.M.) will be
found due to loose or incorrectly adjusted throttle
linkage and not due to the governor being out of
adjustment. For this reason, before changing the
adjustment of the governor, check the following:

1. Be sure that the governor fuel shut-off lever
on the governor control housing moves to its
rear position (as far back as it will go) when
the engine shut-off control knob is pushed to
the running position.

2. If the injectors have been properly timed
and equalized and all the adjustments and
inspections listed above have been made,
and the engine still fails to attain its proper
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high idle speed of 1725 R.P.M., addition of
adjusting washers between the governor
spring and the spring retainer will be re-
quired.

The adjusting washers are installed by re-
moving the variable speed spring housing
from the governor control housing, lifting the
spring from the spring retainer, and inserting
additional adjusting washers in the spring re-
tainer. Each adjusting washer of .010” thick-
ness will increase the high idle engine speed
approximately 20 R.P.M. To decrease the
high

amount of adjusting washers.

idle speed, remove the necessary

E. Low ldie Engine Speed Adjusiment

After adjusting the governor for the correct high

49

idle engine speed, the low idle engine speed should
be checked and adjusted if necessary. Loosen the
lock nut on the buffer spring adjusting screw and
back the screw out (away from the differential
lever) so that there is approximately 15” clearance
between the spring and the differential lever. With
the throttle control lever in “low idle” position,
loosen the lock nut on the idle adjusting screw and
turn the screw in as necessary to raise the low idle
speed or out as necessary to lower the low idle
speed. Tighten the lock nut when the correct low
idle engine speed of 500 R.P.M. is obtained.

With the engine running at low idle speed, turn the
buffer spring adjusting screw in until a very slight
increase (not to exceed an increase of 20 R.P.M.)
is noted in the low idle engine speed, then tighten
the adjusting screw lock nut.



ENGINE CLUTCH AND CLUTCH BRAKE
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A. Description

The engine clutch is a single plate, dry clutch with
an over-center engaging action. A shifting sleeve
and bearing mechanism, carried on the clutch shaft
and connected by linkage to the clutch actuating
levers, is operated by the engine clutch operating
lever to engage or disengage the cluich. An ad-
justing ring provides a means of maintaining the
necessary adjustment to compensate for normal
wear on the clutch facing.

A clutch brake assembly, consisting of a lined disc
attached to the clutch shifting bearing housing and
a plain brake disc bolted to the clutch shaft, is pro-
vided for stopping the rotation of the transmission
gears for shifting. The clutch brake is applied by
pressing forward on the engine clutch operating
lever after disengaging the clutch.

NOTE: The tractor may be equipped with an " AU-
BURN" or a "ROCKFORD" engine clutch.
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B. Engine Clutch Adjustment

Attach a spring scale to the engine clutch operat-
ing lever (attach scale just below the lever hand
grip) and weigh the pull required to engage the
clutch. When the clutch is properly adjusted, a max-
imum pull of 50 pounds is required on the engine
clutch operating lever for its engagement (engine
stopped). The clutch should engage with o distinct
over-center snap.

As the clutch wears, the pull on the engine clutch
operating lever diminishes. When the pull on the
lever diminishes to 30 pounds, an adjustment is
necessary. CAUTION: Do not operate the tractor
when the pull on this lever is less than 30 pounds.

IMPORTANT: Since most clutch failures are the re-
sult of improper maintenance, it is very important
that the clutch be kept properly adjusted at all
times and that the clutch shifting bearing and the
shifting sleeve are lubricated as recommended. Do
not slip the clutch excessively when engaging.



C. To Adjust the "ROCKFORD’’ Clutch

1.

Remove the clutch inspection plate from the
upper right side of the clutch housing.

Disengage the clutch and crank the engine
with the starter until the clutch adjusting
lock may be reached through the inspection
hole. Disengage the adjusting lock from the
slot in the clutch adjusting ring.

ENGINE CLUTCH
OPERATING LEVER

SPRING SCALE

Chec i Egme Clutch Lever Pull
FIG. 43

Using o hammer and punch, or a short pry
bar, turn the clutch adjusting ring to tighten
or loosen the clutch as necessary. Turn the
clutch adjusting ring clockwise to tighten or
counter-clockwise to loosen. Moving the
clutch adjusting ring 2 or 3 notches is gener-

ally sufficient.

Lock the clutch adjusting ring in place by
engaging the adjusting lock into the nearest
slot in the adjusting ring. Attach a spring
scale to the engine clutch operating lever
(just below lever hand grip) and weigh the
pull required to engage the clutch. When
the clutch is properly adjusted, a pull of 48
to 50 pounds is required on the operating
lever for its engagement.

After each adjustment of the “"ROCKFORD”
clutch, the adjustment of the clutch braoke
should be checked. The proper adjustment
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of the clutch broke must be maintained to
avoid gear clashing when shifting. The
clutch brake is properly adjusted when there
is a clearance of 13" between the clutch
brake facing and the clutch shaft brake disc
with the engine clutch engaged. Inspect the
clutch brake disc facing periodically and re-
place the facing when badly worn. Check
and adijust the clutch brake as follows:

a. Engage the engine clutch and disengage
the clutch brake adjusting lock.

b. Turn the “notched” clutch brake disc ad-
justing ring in or out to obtain 135" clear-
ance between the brake facing and the
clutch shaft brake disc.

c. Lock the clutch brake disc adjusting ring
in place by engaging the clutch brake
adjusting lock into the nearest slot in the
adjusting ring.

6. Clean and install the clutch inspection plate

in position on the clutch housing.

D. To Adjust “AUBURN" Cluich

1.

Remove the clutch inspection plate from the
upper right side of the clutch housing.

Disengage the clutch and crank the engine
with the starter until the clutch adjusting ring
locking screw can be reached through the in-
spection hole.

Loosen the clutch adjusting ring locking
screw just enough so that the clutch adjust-
ing ring can be turned. CAUTION: DO NOT
REMOVE THE CLUTCH ADJUSTING RING
LOCKING SCREW.

Tighten the clutch by turning the “notched”
clutch adjusting ring with a screw driver or
a short pry bar until the proper adjustment
is obtained. Moving the adjusting ring 1 or
2 notches is generally sufficient.

Tighten the clutch adjusting ring locking
screw securely. Attach a spring scale to the
engine clutch operating lever (just below
lever hand grip) and weigh the pull re-



quired to engage the clutch. When the clutch
is properly adjusted, a pull of 48 to 50
pounds is required on the operating lever for
its engagement.

6. Inspect the clutch brake disc facing and re-
place the facing when badly worn.

7. Clean and install the clutch inspection plate
in position on the clutch housing.

E. Washing Engine Clutch

QOil leaks or over-lubrication of the clutch shifting
bearing and the shifting sleeve may cause the
clutch facings to become coated with grease. This
will cause the clutch to slip even though it is prop-
erly adjusted. In this event, the clutch must be
washed.

Install the drain plug in the front of the flywheel
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housing and remove the engine clutch inspection
plate. Pour cleaning solvent into the housing until
the level is approximately 1% inches below the
clutch shaft. Install the clutch inspection plate and
operate the engine at low idle for approximately 5
minutes with the cluich disengaged. Stop the en-
gine, remove the drain plug to drain the solvent,
and if the solvent is excessively “oily,” repeat the
washing process.

CAUTION: LUBRICATE THE CLUTCH SHIFTING
BEARING, CLUTCH SHIFTING SLEEVE, AND THE
CLUTCH SHAFT BEARING THOROUGHLY AFTER
THE CLUTCH HAS BEEN WASHED AS THE LUBRI-
CANT MAY HAVE BEEN WASHED FROM THESE
PARTS DURING THE WASHING PROCESS.

Operate the tractor with a light load in low gear
for a short period until the clutch dries to prevent
slippage due to the presence of solvent on the
clutch parts.



STEERING CLUTCHES
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A. Description

The two steering clutches are multiple disc clutches.
Each clutch contains 17 friction discs and 17 steel
discs, assembled alternately, with springs holding
the steel and friction discs tightly together. Pulling
back on a steering lever disengages the corre-
sponding steering clutch by forcing a throwout
sleeve against o throwout plate in the steering
clutch assembly and compresses the steering clutch
springs. Compressing the steering clutch springs al-
lows the steel discs and friction discs to separate,
therefore no power is delivered to the correspond-
ing track sprocket.

B. Steering Clutch Linkage
Adjustment

The steering clutch linkage is properly adjusted
when the steering levers each have 3” of free trav-
el, measured at the tops of the levers. As the clutch
discs wear, this free travel becomes less and an
adjustment is required when the free travel has de-
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creased to less than 1”. Free travel of the steering
levers is necessary to assure clearance between the
clutch throwout sleeve and the cluich throwout plate
and to assure full engagement of each clutch.

€. To Measure the Free Travel of
Either Steering Lever

1. Place one end of a ruler or scale against the
cowl so that it projects horizontally past the
top of the steering lever.

2. With the lever forward against its stop,
measure the distance from the cowl to the
top of the lever.

3. Pull the lever back until pressure is felt, which
is the point where disengagement of the
clutch begins. NOTE: The distance between
the cowl and the top of the lever. The dif-
ference between the two measurements is
the free travel of the lever. If this distance
is less than 1" or more than 3”, an adjust-
ment must be made.



D. To Adjust the Steering Lever
Linkage for Each Clutch

1. Remove the seat cushion.

2. Loosen the jom nut of the adjustable yoke
on the front end of the steering clutch control
rod, extending from the steering lever to the
control rod lever on the steering clutch throw-
out shaft.

3. Remove the yoke pin connecting the steer-
ing clutch control rod to the steering lever,
then turn the yoke fo lengthen or shorten the
rod as necessary to obtain 3" of free travel
at the top of the steering lever. When the
correct adjustment is obtained, connect the
control rod to the steering lever, then tighten
the jom nut.

'STEERING LEVERS ;
Pid YOKE PINS

Steering Clutch Linkage Adjustment
FIG. 45

E. Washing Steering Clutches

If the steering clutches slip due to oil getting on the
clutch discs as a result of oil leaking into the steer-
ing clutch compartments, wash the clutches with
cleaning soivent in the following manner:
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Install a drain plug in the drain hole in the
bottom of each steering clutch compartment.

Remove the brake adjusting hole covers from
the top of the housing and pour about three
gallons of solvent into each clutch compart-
ment. A suitable funnel or trough is needed
to do this. Drive the tractor back and forth
in o straight line for five minutes, leaving the
steering clutches engaged. The oil on the ex-
terior of the clutches and brakes will be
washed off in this operation.

Drain the compartments and refill with the
same amount of solvent, then drive the trac-
tor back and forth for another five minutes,
disengaging one clutch and then the other
continually during this period. Disengaging
the clutches allows the clutch discs to sep-
arate so that the solvent can get between
them to wash the oil from their friction sur-
faces.

Drain the compartments and allow the
clutches to dry for a short time. Operate the
tractor with a light load in low gear until
the clutches become thoroughly dry, other-
wise they may slip due to the presence of sol-
vent on the discs.

STEERING CLUTCH COMPAR

‘Steering Clutch Compartment Drains
FIG. 46




STEERING BRAKES

A. General

The steering brakes are properly adjusted when
each brake pedal has 13%” to 2" of free travel. As
the brake linings wear, the brake pedals will move
farther forward and eventually will strike the floor
plate before the brakes are fully applied; the
brakes then require adjustment. Brakes being ad-
justed too tightly will cause heating, unnecessary
brake wear, and loss of power. When the brokes
are too loose they will not hold properly and will
wear more rapidly because of excessive slipping.

If the brakes are properly adjusted, yet fail to
hold, this condition may be due to oil on the brake
linings. Remove the steering clutch compartment
covers, located over each steering clutch, and ob-
serve if oil is present on the brakes. If oil is present
on the brakes, this condition can be corrected by
washing the brakes in the same manner as washing
the steering clutches. Refer to “WASHING STEER-
ING CLUTCHES” and follow steps 1 and 2, then
drain the compartments,
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Where frequent brake adjustments have been nec-
essary, periodically remove the steering clutch com-
partment cover, located over each steering clutch,
and inspect the brake linings for wear. The brake
linings must be replaced before the linings are
worn to o point where the lining retaining rivets
will contact and score the brake drums.
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B. To Adjust Each of the Steering

Brakes

Steering Brake Adjustment

Remove the brake adjusting hole cover from
the steering clutch compartment cover.

Turn the brake adjuster clockwise until the
brake pedal has 13" to 2" of free travel.
NOTE: When adjusting the brakes it is nec-
essary to turn the adjuster in V2 turn incre-
ments so that the lobes on the adjuster will
center in the grooves of the spring loaded
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locking block.

With the brake pedal free (pedal all the way
back), loosen the jam nut on the brake band
support, then back off the brake band sup-
port nut from its seat in the cover. Turn the
support nut down until it contacts the seat in
the cover and give the nut an additional 72
turn, then lock the support nut in this position
with the jom nut; this centers the brake band
on the brake drum. Install the broke adijust-
ing hole cover.




TRACK AND TRACK IDLER ADJUSTMENT

The tracks are correctly adjusted when the upper
part of the tracks can be pried up 112" to 2" above
the support rollers with the use of a pry bar. Proper
adjustment is important because rapid wear will
occur on the tracks and other affected parts if the
tracks are too tight or too loose.

To adjust each track, loosen the lock capscrews in
the adjusting screw lock, then turn the adjusting
screw out of the idler yoke as necessary to force the
track idler ohead and tighten the track, or turn
the screw into the yoke as necessary to loosen the
track. Drive the tractor forward and backward a
few times, then check the adjustment of the track.
When the correct adjustment of the track is ob-

tained, tighten the capscrews in the adjusting
screw lock.

Inspect the upper and lower track idler slide bars.
If they are worn excessively they must be replaced
or turned to renew the wearing surfaces. Add or
remove the shims between the lower slide bars and
the truck frames to provide a sliding fit between
the track idler brackets and the slide bars.

If the track idler flange is wearing unevenly or
cutting on one side, because it is not centered in the
track rail assembly, adjust. Remove the track idler
guide plates and move sufficient shims from the side
which shows no wear to the side which shows ex-
cessive wear. Reinstall the guide plates.

GUIDE PLATE

-

Trdék

and Track Idler Adjustment whaw

ADJUSTING SCREW
ADJUSTING SCREW LOCK

TRACK IDLER SLIDE BAR

FIG. 49
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PREPARATION OF TRACTOR FOR STORAGE

When the tractor is to be stored during the winter
or slack season, make a complete inspection of the
machine for loose, worn, or damaged parts and
make the necessary repairs before it is stored.

Drain the engine crankcase and all other oil com-
partments, flush, and refill them with new oil. To
protect the fuel injection system, drain the fuel tank,
then pour about 10 gallons of a mixture of 40%
mineral oil and 60% Perfection Kerosene in the
fuel tank and run the engine for 15 minutes to cir-
culate this mixture through the fuel system. This
will leave the fuel system filled with the mixture
and will prevent corrosion or gumming of the
working parts. Major oil companies can supply this
storage fuel mixture,

After the tractor has been stored, fill the fuel tank
with regular “DIESEL” fuel to minimize condensa-
tion in the tank. NOTE: This fuel need not be
drained when the tractor is again placed in service.

Remove the batteries, clean and store them in a
cool, dry place. Test them once a month and re-
charge them if the specific gravity of the electrolyte
falls below 1.250. Keep the specific gravity of the
electrolyte above 1.250 to prevent the batteries
from freezing.

Drain the cooling system or fill it with an anti-freeze
solution that will withstand the lowest anticipated
temperature. Cover the exhaust pipe.
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