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FOREWORD

This manual is prepared to provide the customer and the maintenance
personnel with complete information and instructions on the mainte-
nance of the Model HD-15A Tractor (standard model). Extreme care
has been exercised in the designing, selection of materials, and the
building of the tractor. By proper maintenance and skillful operation

of the tractor, the utmost safisfaction in performance and service will
be obtained.

In order to become familiar with the various parts of the tractor, it is
urged that the mechanic study the instructions in the manual and use it
as a reference when performing repair or mainfenance operations.

All information and photographs shown throughout this manual are
of the “Standard” Model HD-15A Tractor, unless otherwise stated.

Sections | through XIX of this manual contain o detailed description
of the various assemblies of the tractor and instructions for the proper
adjustment and repair or rebuilding of these assemblies.

Section XX describes the Special Equipment available for the tractor
and ouflines the service on these paris.

General Maintenance Instructions are given in Section XXI, and Fits
and Tolerances in Section XXII.

Trouble Shooting Information given in Section XXl will aid in deter-
mining the cause of operating irregularities and tells what may be
done fo correct them.

To assure the best results and to maintain the original quality built
into the tractor, it is important that Genvine “Allis-Chalmers” Parts be
used when new parts are required.

IMPORTANT: ALWAYS FURNISH THE DEALER WITH BOTH THE
TRACTOR AND ENGINE SERIAL NUMBERS WHEN ORDERING PARTS.

Many owners of “Allis-Chalmers” equipment employ the Dealer’s
Service Department for all work other than roufine care and adjust-
menf.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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1. GENERAL DESCRIPTION
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The description given herein and the information
contained in this manual pertains to the Model
HD-15A Tractor (Standard Model), unless other-
wise stated.

The model HD-15A Tractor is a 27,850 pound
track-type tractor powered with a 6-cylinder, 2
cycle Diesel Engine. Power from the engine is trans-
mitted through a single plate, over-center type en-
gine clutch to the transmission through o universal
joint drive shaft assembly.

From the transmission, the power is transmitted to
the bevel gear and from the bevel gear to two mul-
tiple disc steering cluiches (one on each side of
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Fig. 1 — Model HD-15A Tractor
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the bevel gear cross shaft), thence through the
steering clutches to the final drives and to the
track sprockets.

The fransmission provides é forward speeds, rang-
ing from 1.39 M.P.H. in low gear to 5.80 M.P.H. in
high gear, and 3 reverse speeds, ranging from 1.54
M.P.H. in low reverse to 4.51 M.P.H. in high re-
verse, under full governed engine speed of 1600
R.P.M.

Hydraulic steering clutch controls, mechanical self
energizing brakes, adjustable and wide operator’s
seat, and unobstructed vision of the front of both
tracks assure easy operation of the tractor.




The standard tractor is equipped with electrical
starting and lighting equipment; muffler; full width
crankcase guard; positive seal truck wheels, track
idlers, and support rollers; guards for the truck
wheels, track idlers, and sprockets; front pull hook;

front bumper; hinged radiator guard; hydraulic
steering controls; suction type fan; and 20 inch
infegral grouser shoes. NOTE: The front bumper
is not included when front mounted Allied Equip-
ment is installed on ihe tractor at the factory.



Fig. 2 — Cut-Away View of HD-15 Tractor
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2. GENERAL SPECIFICATIONS

GENERAL SPECIFICATIONS:

Overall Length ... . . 14 f1. 4-13/16 in.
Overall Height (without stacks) .. ... e e R 6 ft. 11-‘]5/16 in.
Overall Width ... 8 ft. % in,
Turning Radius .. ... 8 . 10 in.
Ground Clearance .. ... ... ... e e e e e 14% in.
Drawbar Height (center line of Jaw). . oottt e e e 7% in.
Lateral Drawbar Movement ... ... 35 in.
Shipping Weight (Gpproximote) ... ... ..ottt e e e e 27,850 lbs,
Length of Track on Ground . ... ... . . 8 #. 5/16 in.
Width of Standard Track SHoes .. ...ttt 20 in.
Maximum Width Track Shoes .. .. .. e 28 in.
Maximum Width Track Shoes Available ... ... . 24 in.
Ground Contact Area (Standard SROES) ... ... 3853 sq. in.
Number of Track Shoes per Track ... .. ... i e e 38
Ground Pressure per $q. In. (Standard Shoes) . ... .. i 7.23 1b.
Tread Width (center-to-center of tracks) ... ..ottt e e e e e e e 74 in.
TRACTOR SPEEDS (at Rated Engine Speed):
GEAR RANGE SPEED
L S T T U 1.39 M.P.H.
2N BEOr Lot e e e 2.09 M.P.H.
K T T 2.97 M.P.H,
T T T 3.87 MPH.
B GO & e 4.46 M.P.H.
T T 5.80 M.P.H.
L T 1.54 M.P.H.
T Y 3.47 M.PH.
Brd REVEISE L .t ittt it e e e e e e e e 4.51 M.P.H.
ENGINE:
MaKe o e e General Motors Diesel
LI N Two Cycle
Number of Cylinders ... L e e e e e e, 6
T 4% in,
HPOKE o it e e e e e e e 5 in
Piston Displacement ... i e e e e e e 426 cu. in.
Engine Speed (governed at full Joad) ... . e e e e e 1600 R.P.M.
Maximum Net Torque ..o i ettt e e e e e 472 4t. lbs. @ 900 R.P.M.
Lubrication . ....oviiiiiiianen.... e e Forced Feed
Fuel Used . .o e e e No. T or No, 2 Diesel Fuel Oil
Fuel Supplied by . ... e e e 55 cu. mm. Unit Injectors
CAPACITIES (U S. Standard Measure:)
Approximate
Cooling SyYstem . oo e e e e e 11% Gallons
Crankcase and Filters . ... . o i i i e e e e et 5 Gallons
Transmission COSE .ot it i it e e e ettt e et e 8% Gallons
Final Drives (Each) Lot o e i i e e e e e e e e e 514 Gaollons
Fuel Tank ..o e e e e e e e e 20 Gallens
Track Release Housing (EQch) .. ... v it i i ittt it et et et et et aaa e 4% Gallons
Alr Cleaner (Each) .o e e e et e e e e e e 1 Gallon
Hydraulic Steering System ... . e e 2% Gallons

The Allis-Chalmers Manufacturing Company reserves the right to make changes in the
above specifications or fo add improvements ot any time without notice or obligation.
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3. 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 DIESEL ENGINE LUBRICATING OIL EVER
BE USED.

Use oils of the following viscosity:

Atmospheric

Temperature Viscosity
Above 32° F. Use SAE 30
0° F.10 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 insure the
use of only those oils which fulfill these require-
ments. The oil distributor and oil manufacturer
are to be held responsible for the resulis obtained
from their products.

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

Proper operation and maintenance of the engine
is necessary fo obtain the desired results from the
lubricating oil. Operating and maintenance factors
can be effectively conirolled by the engine user.

B. Transmission and Final Drive
Lubricant

Lubricate these assemblies with a good grade of
engine oil purchased from o reputable oil com-

pany.

Use oils of the following viscosity:

Atmospheric

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

1

C. Track Release Housing Lubricant

Lubricate these housings 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 by the Allis-
Chalmers Manufacturing Company.

The type of greose used for lubricating these as-
semblies was selected because of its good pumpa-
bility and cold temperature characteristics and be-
cause of its having a minimum effect on the syn-
thetic rubber seal boots. It is also an extremely
stable grease and will not deteriorate excessively
with long use.

A revised list of tested greases is issued every six
months and new greases which have been tested
and found satisfactory during each period are
added to the list. Ask your nearest"Allis-Chalmers”
authorized Dealer for the latest list.

E. Hydraulic Steering System

Use a non-foaming engine lubricating oil having
the same viscosity as the oil used in the engine. If
the hydraulic steering control system does not op-
erate properly during sub-zero weather due o
S.A.E. 10W engine oil being too heavy, the oil
may be thinned with kerosene or fuel oil. Contact.
your local “Allis-Chalmers” Dealer for further in-
formation.

F. Pressure Gun Lubricant

Use a water proof ball and roller bearing lubricant
with a minimum melting point of 300° F. This lu-
bricant should be in a viscosity range so as fo in-
sure easy handling in the pressure gun at prevail-
ing gir tfemperature.

IMPORTANT: CLEAN ALL LUBRICATION FITTINGS,
CAPS, FILLER, AND LEVEL PLUGS AND THEIR
SURROUNDING SURFACES THOROUGHLY BE-
FORE SERVICING. DO NOT ADD “DIRT” WITH
LUBRICANT.



4. SPECIFICATIONS OF FUEL OIL

Use No. 1 Diesel Fuel Oil purchased from a rep-
utable oil company. In warm weather, No, 2 Die-
sel Fuel Oil may be used. This fuel must be within
the classification limits as established by the Amer-
ican Society for Testing Material. Tentative Diesel
Fuel Qil Specifications (ASTM — D975).

For longer engine life and better performance,
fuel oil requirements must comply with four basic
qualifications:

Physical cleanliness.

Absence of chemical contamination.
Proper burning characteristics.

Cold starting ability.

e

Physical cleanliness means freedom from water,
dirt, and other incombustible ingredients. Since all
present day high speed engine fuels are com-
pletely distilled, they leave the refinery in clean
condition. Transportation and subsequent storage
account for the addition of most foreign matter
found in the fuel.

The most objectionable chemical contaminations
are free sulphur and gum, which, even in small
quantities are largely responsible for harmful in-

ternal 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 the lighter types of fuel in the No. 2-D grade
of the ASTM D-975 Diesel Fuel Oil Specifications
are safisfactory. The volatile grade (ASTM No. 1-D)
is recommended for all types of service where fre-
quent speed and load changes occur, while fuels in
the heavier grade (ASTM No. 2-D) may be used
with sustained high loads. However, prolonged
use of fuel oils combining low ignition quality
(less than 45 Cetane Number) with high boiling
temperature {(more than 675° F. end point) should
be avoided, particularly in cold weather.

CAUTION: The sulphur content of Diesel fuel oil
should be as fow as possible. For normal tempera-
ture conditions, the fuel oil should contain less
than 0.5% sulphur. For cold weather operation,
fuel oils with less than 0.3% sulphur are pref-
erable.

3. FUEL STORAGE

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

A portable storage tank provides the best method
for storing fuel on the job. In o tank, the sediment
and water can easily be drained and the fuel can
be pumped into the fractor fuel tank with a mini-
mum of handling. Consult your local “Allis-Chal-
mers” Dealer for details about this type of storage
tank. Since condensation will occur in the tank, it
is very important that a sediment sump be provided
in the bottom of the storage tank where the water
and settlings can be drained duaily.

Fuel should be allowed to settle at least 48 hours
in the storage container before it is put in the fuel
tank of the tractor. It is advisable to use a pump
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and draw the fuel from the tank or barrel rather
than from the bottom of the container by means of
a faucet or through the bung hole.

Where conditions are such that drums must be
used to supply fuel, it is advisable to have enough
drums fo allow sufficient time for the fuel to settle.
The fuel should be used only to within about three
inches from the bottom. The fue! thus left in @ num-
ber 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. When-

ever drums are used for storage, they should be
covered or placed under shelter to avoid the fuel
becoming contaminated by water which will enter
through the filler plugs when it rains, 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 a full tank



is less subject to condensation. The fuel tank is ment will settle into this elbow and can be drained
provided with a drain elbow and drain cock. Sedi-

Fig. 3 —Fuel Oil Storage Tank
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6. TRACTOR AND ENGINE SERIAL NUMBERS

On all parts orders and in all correspondence rela-
tive to the tractor, it is necessary that both tractor
and engine serial numbers be given. This will prop-
erly identify the particular machine and will in-
sure obtaining the correct replacement paris for it.

The Tractor Serial Number is stamped in the rear
face of the steering clutch housing near the upper

right corner and is also stamped on a small serial
number plate attached to the lower center of cowl
in front of the operator.

The Engine Serial Number is stamped in the upper
right side of the cylinder block near the governor
control housing.

I E

MESEL
ENGINE

: i-'ig. 4 —Tractor Serial Number
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Fig. 5—Engine Serial Number .




SECTION Ii—ENGINE FUEL SYSTEM
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1. DESCRIPTION OF SYSTEM

The engine fuel system consists of the fuel tank,
first stage fuel filter, fuel pump, second stage fuel
filter, injectors, fuel lines, and fuel pressuge gage.
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 second stage fuel filter, iniet
fuel manifold on the right side of the cylinder head,
and then through the injectors. As the fuel enters
each injector, it passes through a small porous

cylinders by the injectors; surplus fuel not re-
quired for combustion leaves each injector
through another porous metal filter and en-
ters the return fuel manifold and is returned
to the fuel tank. A pressure of 25 to 55
pounds is maintained within the fuel system
by a restricted fitting located ot the rear of the
fuel return manifold. The continuous circulation of
fuel through the injectors helps to cool them and
also eliminates the possibility of air pockeis in the

metal filter in the injector body. The amount of
fuel required by the engine is injected into the

fuel system.
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Fig. 1 —Schematic Fuel Flow Diagram
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2, CHECKING FUEL SUPPLY SYSTEM

A. General

Under normal conditions, with the engine running
at full throttle, 25 to 55 pounds pressure will be in-
dicated on the fuel pressure gage. Fuel pressure
below normal, uneven running of the engine, ex-
cessive vibration, stalling when idling, and o loss
of power are indications of insufficient fuel supply
to the injectors. To determine the cause for the
above conditions check for the following:

a. Air being drawn into system on suction side
of pump.

b. Clogged fuel filter elements and fuel lines.

c. Clogged injector fuel filters.

d. Inoperative fuel pump.

To check the flow of fuel through the system, dis-
connect the fuel return line at the fuel tank. With
the engine operating at full throttle (engine clutch
disengaged), the system will be functioning properly
when a full stream of fuel with considerable force
can be observed returning to the fuel tank through
the fuel return line. If only a small stream is ob-
served returning to the tank, all causes listed above
must be checked and eliminated in turn.

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

To check for air being admitted into system, follow
the same procedure as used in checking the flow
of fuel through the system. If air is entering the fuel
system, foam or bubbles will be observed in the
fuel that emerges from the fuel return line. Correct
this condition by tightening any loose fuel lines and
filter connections between the fuel pump and the
fuel tank. Test for smaoth operation and full flow
of fuel.

If the fuel lines or filters are clogged, remove the
fuel lines, clean both filter shells and install new
elements. Blow out the lines while they are discon-
nected. This should eliminate the difficulty. Check
for full flow of fuel aofter the engine is again
started.
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C. Check for Clogged Iniectof Filters

if engine still funs “ragged” with suitable fuel re-
turn, the injector filters for one or more of the cylin-
ders-may be partially clogged. Locate the faulty in-
jector as follows:

Run the engine af idling speed and cut out each
injector in turn by holding the' injector follower
down with a screwdriver or small block of wood
as illustrated in Fig. 2. A decrease in engine speed
with follower held down will indicate that the in-
jector for that cylinder is functioning properly.
Caution. Do not allow screwdriver to slip off fol-
fower os damage to the valve assemblies can easily
resulf.

SCREW DRIVER
INJECTOR ROCKER ARM

VALVE ROCKER ARMS

INJECTOR PLUNGER FOLLOWER

Fig. 2 —Locating Faulty lnjecfdi‘ -

It 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 finger
over injector fuel outlet and crank engine with
starter. If fuel gushes from the injector while the
starter is cranking the engine, an ample fuel sup-
ply is indicated,

-



D. Check for Inoperative Pump

Assuming that there is a sufficient supply of fuel
in the fuel tank, and that fuel is reaching the fuel
pump, open the air vent in the top of the second
stage fuel filter. The fuel should gush from the
opening in the filter with the engine running. if
it does not, the fuel pump will be considered inop-
erative and must be repaired or replaced.

E. 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 cause determined for its
sticking. The second stage fuel fiiter, and fuel re-
turn line restrictor assembly (located at the rear of
the fuel return manifold), and all the fuel lines
should be inspected for clogged passages.

Continued operation with excessively high pressure
(over 60 pounds) may result in damage to the fuel
system,

3. FUEL TANK AND DRAIN ELBOW

A. Description

The fuel tank, located at the rear of the tractor,
has o capacity of approximately 90 gallons. The
drain elbow at the bottom of the fuel tank pro-
vides a means of flushing the tank and also acts as
a sediment sump. Open the drain cock on this
elbow before the engine is started at the beginning
of the day’s operation in warm weather or shorily
after the end of the day’s operation in freezing
weather. Close the drain cock when clean fuel
runs out, Drain the tank, when an accumvulation
of rust and scale is evident, by removing the plug in
the end of the drain elbow, then flush the tank
thoroughly.

B. Maintenance

If o large accumulation of rust or scale in the tank
becomes apparent, remove the drain elbow and
the fuel lines from the bottom of the tank and
flush the tank with clean fuel or clean the tank
with live steam. This will prevent frequent clogging
of the fuel filters and will eliminate possible trouble
in the fuel system.

C. Removual

1. Remove the seat cushions and the arm cush-
jons from the top of each battery box. Re-
move the bolts used in fastening each bat-
tery box to the fuel tank (one bolt on each
side).

17

i Fig. 3—Fuel Tank and Drain Elbow

2. Remove the capscrews attaching the battery
cable supporting clips to the fuel tank.

3. Close the fuel shut-off valve at the bottom of
the tank and disconnect the fuel supply line
and the fuel return line from the tank.

4. Remove the bolts attaching the tank fo the
rear fenders.

5. Place a suvitable chain or rope around the
tank and remove the tank from the tractor.
Protect all openings of the fuel tank and the
disconnected lines against entrance of for-
eign material.



4. FUEL FILTERS

A. Description of First and Second
Stage Fuel Filters

The two fuel filters and the engine lubricating oil
filter are mounted on a common base on the left side
of the engine. The rear filter is the first stage fuel
filter; the center filter is the second stage fuel filter.
The first stage filter contains a 9 inch, and the sec-
ond stage filter contains an 8 inch length replace-
ment element. Dirt and sediment in the fuel is col-
lected by these elements before the fuel enters
the injectors. A drain cock is provided at the bottom
of each filter for draining of sediment.

B. Service of First and Second Stage
Fuel Filters

Open the air vent, then open the filter drain cock
of each fuel filter daily, before the start of the day’s
operation in warm weather or shortly after the end
of the day’s operation in freezing weather, and
allow water or sediment to drain. Close the drain
cock and the air vent when clean fuel runs out.
Discard the old element and install new ones when
fuel pressure is below 20-25 pounds with engine
running at full throttle; or when the filters become
clogged, (clogged filters are usually indicated by
irregular engine performance). Remove and dis-
card the old elements and install new ones after
ever 300 to 500 hours of operation or more often
if conditions warrant.

C. To Remove Elemenis

1. Close the fuel tank shut-off valve and open
the air vents on top of the filter shells. Open
the drain cocks and allow fuel to drain from
the filter base.

2. Clean all dirt from around the filter shells
and the filter base thoroughly.

3. Unscrew the studs and lift the filter shells
from the filter base.

4. Lift out and discard the filter elements, bot-
tom gaskets, and top and bottom seals, leav-
ing the compression springs and cups in posi-
tion,

5. Clean the filter shells, studs, and the filter
base.
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SECOND STAGE FUEL FILTER

Fig. 4 —Filier Assemblies

D. To Install Elements

1. Install new bottom gaskets in the filter base.
Then install new seals in the end plates. In-
stall these end plates, complete with seals,
in the top and bottom openings of the ele-
ments.

2. Place the washers on studs followed by the
filter shells. Turn the assemblies bottom up
and install the top cups and filter elements
complete with end plates and seals. Make
certain that the compression springs and
cups are in position on the filter base and
install the complete assembly of filter shell,
cups, end plates, and seals in its proper po-
sition on the filter base,

3. Tighten the studs securely, making certain
that the filter shells are in the counterbores of
the filter base. NOTE: Use precaution in pull-
ing the studs down tight, since a side pull
may break the studs.

4. Close the drain cocks in the filter base, open
the shut-off valve at the fuel tank, then open
the air vent in the fop of the first stage fuel
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filter. When fuel runs out of the air vent in
the first stage fuel filter, close the air vent,
then, open the air vent in the top of the
second stage fuel filter. Turn the filter base
by-pass valve to the on position (handle
away from filters) and allow the second
stage filier fo fill with fuel. Close the filter air
vent when fuel runs out, then, turn the filter
base by-pass valve o the off position (han-
dle positioned next to first stage filter sheli).
Start the engine and check for leaks around
the filter base, top copper washers, and fuel
lines.

IMPORTANT: Keeps parts clean when chang-
ing the fuel filter elements.



3. FUEL PUMP

A. Description

The tractor is equipped with a fuel pump, mounted
to the engine as shown in Fig. 6.

The fuel pump is a constant flow gear type pump,
having a delivery capacity of approximately 35
gallons per hour at 40 pounds pressure at 1000
R.P.M. The pump is bolted to the rear end of the
blower housing, and is driven from the lower blow-
er rotor shaft through a self alining U-shaped steel
coupling. Two steel gears revolve inside the pump
housing to create a vacuum in the intake chamber,
thus drawing fuel from the fuel tank. The fuel is
carried around the gears in the spaces between
the teeth, and is forced out of the pump under
pressure,

The driving gear is mounted on a free-floating type
drive shaft and is attached to the shaft by a shear
pin. The driven gear is supported in the bore of
the pump housing by its supporting journals which
are an integral part of the driven gear.

Two pump shaft oil seals are used inside the stator
at the inner end. The sealing edge of one seal faces
the pump housing and retains the fuel within the
pump, the other faces the mounting flange end of
the stator and prevenis engine lubricating oil from
entering the pump. The seals are located approxi-
mately 1/16” apart. Two (2) drain holes, located
between the two seals, vent to the atmosphere.

A spring loaded relief valve, located on the inlet
side of the pump (left side of pump viewed from
cover end) is provided fo by-pass fuel back to the
inlet side when the outlet pressure exceeds 47 to
60 P.S.l. This valve normally does not open since
its purpose is to relieve excessive pump pressure
in case clogging occurs in the fuel lines or filters.

B. Service

If the fuel pump is to be reconditioned, the
pump assembly must be removed from the blower
housing.

C. Removal of Fuel Pump
1. Disconnect the fuel lines from the pump.

2. Remove the three (3) capscrews attaching
the fuel pump to the blower housing. (Use
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Fig. 6 —Fvel Pump Locafion

the special fuel pump wrench to remove the
capscrew nearest the cylinder block), Re-
move the fuel pump and drive coupling as a
unit, withdrawing the pump straight out of
the blower.

3. Rotate the pump shaft by hand to see if the
pump rotates freely. If the pump is binding
or sticking, disassembly and inspection will
be necessary,

D. Disassembiy of Fuel Pump

When disassembling the pump, if a seal expanding
tool is not available there is considerable danger
in damaging the seals when the shaft is reinstalled
back through the seals. When installing the shaft, it
is very essential to install it without damage to the
seals,

The relief valve assembly may be removed from the
pump stator without disassembly of the other parts
of the pump, by removing the pressure relief spring
plug and jarring the valve parts from the body.

When removing the relief assembly, note the po-
sition of each part so that the parts may be reas-
sembled in their same relative position.

H the relief valve only is fo be inspected, no fur-
ther disassembly is necessary. If the pump is to be
dismantled proceed as follows:

1. Remove the screws attaching the pump hous-
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ing to the stator and install capscrews %" x
20 x 3" long, so that the heads of the cap-
screws extend out about 3" from the pump
housing.

2. Holding the pump assembly in the hand, tap
the heads of the capscrews with a soft ham-
mer, separating the stator and housing. DO
NOT PRY STATOR AND HOUSING APART.

3. Remove the pump driven gear.

4. Remove the pump shaft and driving gear
from the stator carefully, so as not to dam-
age the pump shaft seals.

5. Remove the dowels if necessary.

6. If it is necessary to remove the shaft seals,
a tool of the proper design may be used to
remove them so they will not be damaged.

E. Inspection of Pump Paris

1. Wash all the parts in clean fuel oil or solvent
and inspect them carefully. The shaft seals,
once removed from the pump, should be
replaced with new seals. If the sealing edges
of the seals are damaged in any way, so
that they do not form a perfect seal around
the shaft, either a fuel oil leak or lubricating
oil leak will result.

DRIVING_GEAR

N
N B
e
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Fig. 7 —Fuel Pump Detuails

2. Inspect the gears. If the gears are slightly

worn on the involute surfaces, they should
be replaced. If the pump is operated until
an appreciable amount of wear is notice-
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able, the delivery capacity of the pump will
be affected.

3. Inspect the driving gear on the pump shaft.
The shear pin holding the gear to the shaft
must be tight. Replace parts if necessary.

4. Check the fit of the gears in the bores of

- the stator and housing. If the stator and
housing are Worn or scored, causing loose-
ness, the entire pump must be replaced.

5. Inspect the surfaces inside the stator and
housing contacted by the gear faces. If the
surfaces show excessive wear or are scored,
the entire pump must be replaced.

6. When the pump is overhauled, it is recom-
mended that the relief valve and spring be
replaced. Replacement of these parts may
prevent difficulties in pump operation in the
future.

F. Assembly of Fuel Pump

1. Install the pump shaft inner seal in the stator
with the sealing edge toward the pump
housing.

2. Install the pump shaft outer seal in the stator
with the sealing edge toward the mounting
flange end of pump.

3. Lubricate the pump shaft and seals and in-
stall the pump shaft (with driving gear in
place) in the stator. Push the shaft through



the seals being exceptionally careful not
to dumage the seals. Use an oil seal pilot
tool on the drive end of the shaft if a fool is
available.

4, Install the driven gear in place in the hous-
ing. Lubricate the gears with light engine oil.

5. Coat the machined attaching surfaces of the
stator and the pump housing with a commer-
cial non-hardening sealing compound. CAU-
TION: Do not get any sealing compound in-
side the pump. Place the pump housing in
position on the stator, turn the pump shaft

to mesh the gear teeth, and push the parts
together, Install the attaching screws and
tighten securely.

6. Turn the pump shaft and fest it for bind,
The shaft should turn smoothly, with a slight
drag, but should not bind or have tight spots.

7. Install the relief valve parts, make certain
that the parts are installed properly in their
respective places.

8. Install the fuel pump on the engine by direct
reversal of the removal procedure.

6. FUEL INJECTORS
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A. Description

The unit fuel injecior (55 cu. mm.) used in the en-
gine of the HD15 Tractor, combines in a single unit
all of the parts necessary to meter, atomize, and
inject the required amount of fuel into the com-
bustion chamber of the cylinder. The fuel is in-
jected under high pressure at the end of each
compression stroke and mixes with the charge of
air that has been defivered to the cylinder by the

Fig. 8 —Fuvel Injector Mounting
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blower. Since there is an injector for each cylinder,
a complete and independent injection system for
each cylinder is thus provided.

The injectors are mounted in the cylinder head,
with their spray tips projecting slightly through the

- eylinder head into the combustion chambers. A
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clamp holds each injector in place in o water
cooled copper tube which passes through the cyl-
inder head. The tapered lower end of the injector



seats in the copper tube forming a tight seal to
withstand the high pressure inside the combustion
chamber.

B. Operation

The cross section of the unit injector (55 cu. mm.)
illustrated in Fig. 9, shows the various fuel injector
parts, Fuel is supplied to the injector under pressure
and enters the body of the injector at the top
through the filter cap. After passing through the
porous metal filter in the inlet passage, the fuel
fills the annular supply chamber between the bush-
ing and the spill deflector. The plunger operates up
and down in this bushing, the bore of which is con-
nected to the fuel supply in the annular chamber
by two funnel shaped ports.

The motion of the injector rocker arm is trans-
mitted to the plunger by the follower which bears
against the return spring. In addition to this recip-
rocating motion, the plunger can be rotated in
operation, around its axis, by the gear which is in
mesh with the conirol rack. An upper helix and
lower helix, or cut-off, are machined into the lower
end of the plunger for metering purposes. The re-

lation of this helix or cut-off to the two ports
changes with the rotation of the plunger.

As the plunger moves downward, the fuel in the
bushing is first displaced through the ports back
into the supply chamber until the lower edge of the
plunger closes the lower port. The remaining fuel
is then forced vpward through the center passage
in the plunger into the recess between the upper
helix and the lower cui-off from which it can still
flow back into the supply chamber until the upper
helix closes the upper port. At this point both the
upper and the lower ports are closed, and the fuel
remaining under the plunger is then forced through
the spray tip into the combustion chamber, until
the plunger has reached the end of its downward
stroke. The rotation of the plunger, by changing the
position of the helix, retards or advances the clos-
ing of the poris and the beginning and end of the
injection period, ot the same fime increasing or
decreasing the desired amount of fuel which re-
mains under the plunger for injection into the
cylinder.

When sufficient pressure is built up by the down-
ward travel of the plunger, the injector valves lift

FOLLOWER GUIDE%
g 2

S

FOLLOWER —

STQP PIN
—

GEAR \
RACK ——y
SEAL RING\

(GEAR RETAINER —fj

PLUNGER
NUT

UPPER PORT

N }

S’

itk
Jer)™
El

PLUNGER SPRING

FILTER CAP

INJECTOR BODY

BUSHING

T~ SPitL DEFLECTOR

LOWER PORT

Fig. 9 —Fuel Injector Detuails
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off their seats and fuel is injected through six (6)
small orifices of .006” diameter in the spray tip and
atomized in the combustion chamber, Two injector
valves are used in the 55 ¢u. mm. injectors to in-
crease their popping (breakaway) pressure.

On the upward movement of the plunger, the high
pressure cylinder in the injector is again filled
with fuel through the ports. The constant circulation
of fuel through the injectors renews the fuel sup-
ply in the chamber, helps to maintain even oper-
ating temperafures of the injectors, and effectively
removes all traces of air which might otherwise ac-
cumulate in the system and interfere with the
accurate metering of the fuel. The fuel injector out-
let opening, which returns the excess fuel supplied
by the fuel pump, is adjacent to the inlet opening,
and is protected against dirt or other foreign mat-
ter by a porous metal filter, exactly like the one
on the inlet side.

C. Injector Service

Because of the important part the injector plays in
the operation of the engine, the necessity for prop-
er care and cleanliness of these units cannot be
over-emphasized. The instructions below must be
carefully followed in connection with injector
service:

1. Whenever the fuel lines are removed from
an injector which is installed in the engine,
protect the fuel fittings with shipping caps
to prevent dirt from entering the injector
and fuel system,

2. After the injectors have operated in an en-
gine, the injector filter caps or filters should
not be removed from the injector while the
injector is in the engine. If the filter caps or
filters are to be removed, the injector must
be completely disassembled and cleaned.

3. Whenever an injector has been removed
and reinstalled, or a new injector has been
installed in the engine, the injectors must
be timed and equalized. Refer to “INJECTOR
TIMING” and “INJECTOR EQUALIZING” in

this section.

4. Any used or rebuilt injector should be tested
before it is installed in an engine. Refer to
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“TESTING INJECTOR” in this section.

D. Injector Removal

| Fig. lﬁ;eﬁfiiﬁg injector from E;;g

——

1. Remove the engine hood, clean off the rocker
arm cover, and remove the cover from the
cylinder head.

2. Disconnect and remove the two fuel lines
from the injector. Install shipping caps on the
fuel fittings to prevent dirt from entering the
injector and fuel system.

3. [f necessary, turn the engine with the starter
until the rocker arm clevis pins (af push rod
end of arms) are in line, then turn the rocker
arm bracket bolts out of the cylinder head
and fold the rocker arm assembly back out
of the way. CAUTION: Push rods may be
bent if the rocker arms are not aligned when
removing this assembly.

4, Remove the nut, special washer, and injector
clamp from the injector hold-down stud.

5. Insert the end of the injector removing tool
under the shoulder at the side of the injector
body and pry the injector from its seat. Dis-
engage the control rack from the control
lever as the injector is lifted up and out.

E. Injector Disassembly

Before starting to dismantle an injector, it is neces-
sary to have an exiremely clean work bench on
which to work and to store the parts. Cleanliness
for the injector and its parts is emphasized because



practically all injector service troubles are directly
due to dirt, or other foreign material, entering the
injectors. Use clean paper on the work bench, and,
after the injector has been disassembled, place the
foose parts in a pan of clean fuel oil as protection
against dirt and corrosion, Leave the parts in the
clean fuel oil until needed for reassembly.

When more than one injector is dismantled, it is
necessary to keep the parts of each injector sep-
arate. The plungers must always be fitted with the
same bushings from which they were removed.

NOTE: The spray tip, valves, and seats may be re-
moved, cleaned and replaced without disassem-
bling the entire injector by performing steps 4
through 6 in the following disassembly procedure:

Before removing the spray tip, test the injector for
free movement of the plunger by pressing down on
the plunger follower with the thumb and forefinger.

Also turn the injector from side to side fo see if the
control rack moves back and forth by its own
weight. If binding of the plunger or control rack is
evident by these tests, complete disassembly and
inspection of parts will be required. The repair of
an injector should not be attempted unless special
injector tools described in the following procedure
are available.

Disassemble as follows, placing all parts in a pan
of clean fuel oil as they are removed.

1 Clamp the injector in an injector holding fix-
ture in a vise, right side up, and loosen (do
not remove) the two filter caps. Make sure
the control rack is not bound or bent when
clamped in the fixture. '

2. Using a screwdriver as shown in Fig. 11,
raise the follower spring, at the same fime
holding down on top of the follower, and
withdraw the stop pin. Allow the spring to
raise fo its free length position after the pin
is removed.

3. Lift up on the plunger follower until the
plunger is withdrawn from the injector. Re-
move the follower spring and separate the
plunger from the plunger follower.

4. Clamp the injector in the holding fixture
with the spray tip of the injector up, as shown
in Fig. 12 and loosen the injector nut, using
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the injector nut wrench. Unscrew the nut from
the body, then raise the nut carefully off the
spray tip so that the tip and the other small
parts resting on the end of the plunger bush-
ing will not be dislodged. If the injector has
been in use for some time, the spray tip will
possibly be removed with the nut. In this
event, drive the spray tip from the nut using
a spray tip driving tool.

5. Carefully lift the spray tip, lower valve stop,
lower valve spring, lower valve, lower valve
seat, upper vaive stop, upper valve spring,
upper valve, and upper valve seat from the



plunger bushing.

6. "Jar” the spill deflector from the nut (if it re-
mained in the nut) or lift it from around the
bushing. Remove the bushing from the in-
jector body.

7. Remove the injector body from the fixture
and “jar” the plunger gear retainer and gear
from the body. Slide the control rack out of
the body.

8. Remove the two filter caps, filters, and
springs from the body.

F. Cleaning, Inspection, and
Reconditioning of Injector Parts

Woash the hands thoroughly and clean all the in-
jector parts in clean fuel oil or carbon tetrachloride.

Blow the parts dry with compressed air that is free
from dust or moisture. Blow through all the pas-
sages in the injector body and all the drilled holes,
slots, etc., in the other parts. Waste or rags should
never be used for cleaning the injector parts, since
this would leave lint, which could collect on and
clog parts of the injector when assembled. Toilet
tissue is a good and inexpensive material for wip-
ing injector parts after cleaning.

Many of the close-fitting parts in the injecfor are
carefully lapped. When any of the internal working
parts of the injector are scored or damaged, they
are unfit for further use and should be replaced.

After the injector has been disassembled and all the
parts carefully cleaned in carbon tetrachloride or
fuel oil, they should be protected from dirt by stor-
ing them in clean fuel oil until the injector is reas-
sembled.

i. Reaming Injector Spray Tip

Insert the reamer, included in the injector tool
kit, into the spray tip, press lightly, and turn
with the fingers to remove any carbon or for-
eign material from the tip. After thoroughly
reaming, blow out the tip with compressed
air,

Clean the six (6) spray tip orifices with the
.006" wire and holder furnished with the kit.
Before using, remove any sharp burrs from

26

the wire by honing it on the small stone in-
cluded in the injector tool kit.

After the tip has been reamed and the holes

~ in the tip cleaned, blow out loose particles

with compressed air. Then again ream the
tip, clean the holes, wash the tip with carbon
tetrachloride and blow out with compressed
air. Discard the spray tips if the diameter of
the holes exceeds .008".

. Valves and Seafs

Thoroughly wash and inspect the upper
valve seat, upper valve, upper valve stop,
lower valve seat, lower valve, lower valve
stop, and the flat sealing surface of the spray
tip for smoothness (refer to Fig. 15 for iden-
tification of parts). If these parts are chipped,
pitted, or otherwise damaged, they must be
replaced.

If the flat sealing surfaces of the spray tip,
lower valve seatf, upper valve seat, and the
lower end of the plunger bushing show dis-
coloration anly, they may be lapped on o
piece of plate glass or on a lapping block.
Use Carborundum H-40 medium lapping
cream or Norton Alundum 600 grain size or
equivalent.

Spread the lapping cream on the block, then
grasp the part to be lapped firmly with the
thumb and the forefinger and lap, using a
“figure eight” motion. Always exercise care
to keep the part flat on the lapping block.
After several strokes, thoroughly clean the
part with fuel oil, then dry and inspect the
surfaces by holding it to the light to observe
the differences of light reflection as an indi-
cation of the flatness. If the surface is per-
tectly flat, it will present a uniform appear-
ance when held to the light and rotated.

To obtain a flat mirror finish and thus high
popping pressure of the injector, “finish lap”
the parts on the lapping block after the block
has been cleaned with a bristle brush, rinsed
in fuel oil or kerosene, and dried with com-
pressed air,

As frequent refacing of lapping blocks will
produce fop quality work, it is advisable to



have two grooved blocks on hand and main-
tain their surfaces flat and free tfrom worn
or low spots. To remove these spots, hand
lap one block on another, using fine grain
lapping compound. Protect the blocks when
not in use against dust and damage by en-
closing them in a close fitfing wooden con-
tainer.

. Plunger and Bushing

Clean the injector plunger bushing by im-
mersing it in a container of carbon tetra-
chloride or fuel oil and working a brush
through the bushing. Blow it out with com-
pressed air and again wash it in clean car-
bon tetrachloride or fuel oil. For the final
cleaning, wrap toilet tissue around the in-
jector bushing cleaner tool or similar rod,
and rotate this rod in and out thréugh the
bushing. The plunger should work freely in
the bushing. Refer to "TESTING OF IN-
JECTOR.” Worn, scored, or scratched plun-
gers and bushings must be replaced. The
plunger and bushing are serviced in matched
sets and the two parts should always be used
together.

. Injector Valve Nut

Clean the seat and the bore for the spray tip
with a spray fip reaming tool. The tool dees
not cut but merely cleans the seat in the nut
and also removes carbon or other deposits
from the bore at the lower end for the spray
tip. Clean the inside of the nut thoroughly
with one of the brushes provided in the in-
jector tool kit.

. Injector Filter

Cleaning of the injector filters is not recom-
mended. If the injector has not been in use
over an extended period and the filters are

] Fig. 13 —Sealing Surfaces of Injector Which May Require Lapping
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removed, they can possibly be used again
if reinstalled in the sume cavity from which
they were removed.

CAUTION: Do not switch the inlet to the out-
let side or vice versa.

4. Control Rack and Gear

Inspect the teeth of both the rack and the
gear carefully. Remove any burrs or rough
spots from the rack or gear. Replace them
with new parts if they are worn or if they
bind in the injector.

G. Injector Assembly

NOTE: When assembling an injector, the room in
which the work is being done must be clean and
free from flying dust. The mechanic’s clothes and
hands, the work bench, and the tools used must all
be clean. The cleaned injector parts should remain



PLUNGER FOLLOWER BODY ASSEMBLY
PLUMGER

FOLLOWER STOP PIN

in a pan of clean fuel oil until reassembly; then
each part should be taken from the pan and as-
sembled in the injector. Care must be taken when
assembling, to place the various parts in their
proper relative positions. The various illustrations
accompanying the assembly of the injector should
be studied thoroughly.

1. Install injector Filters

d. Hold the injector body right side up and
place an injector filter in each of the two
fuel cavities. NOTE: When installing fil-
ters that have been used, i is important
that each be installed in the same cavity
from which it was removed. Even though
they may have been washed as thor-
oughly as possible and dried with com-
pressed air, particles of dirt may remain
in them that would we washed into the
injector and cause damage if the filter
removed from the outlet side was in-
stalled in the inlet side. If they have been
mixed, the outlet filfer can usually be
identified by its being darker in color on
the inner (bottom) side while the inlet fil-
ter will be discolored most of the outer
side,

IMPORTANT: The filters have a shallow
cavity or dimple in the center, install
these filters with the “dimpled” end
down.

b. Place the inlet filter in the fuel cavity that
has the timing gage hole located near its
edge and the outlet filter in the other
cavity. Place o spring above each filter,
and a copper gasket up against the

RACK AND GEAR

FOLLOWER SPRING GEAR RETAINER
VALVE SEAT
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shoulder of each filter cap. Then lubri-
cate the threads and tighten the filter
caps in place in the injector body, When-
ever a filter cap is removed, use a new
copper gasket when it is installed. Tight-
en the filter caps to a torque of 65 to 75
ft. lbs.

Install Control Rack and Gear

Refer to Fig. 9 and note that two of the
teeth of the injector rack have a punch spot
mark; also, one tooth of the gear is similarly
marked. When the rack and gear are as-
sembled, the marked tooth of the gear en-
gages between the two marked teeth on the
rack. This relation of the rack and gear
MUST be mainiained for proper timing of
the injector.

[+ N

Hold the injector body, bottom end up,
and insfall the rack through the hole in
the body so that the two marked teeth
can be seen when looking from the bot-
tom into the bore for the gear.

The injector rack can be placed in the
injector body in only one position and
have the marked teeth show in the open-
ing for the gear. Holding the rack in po-
sition so the marked teeth can be seen,
drop the gear into the body of the in-
jector so that the punch spot on the
gear is between the two punch spots on
the injector rack.

Slide the gear retainer down on top of
the gear and the plunger bushing down
on the retainer with the locating pin in




the bushing guided into the slot in the
injector body.

Clamp the injector body in the injector
holding fixture in a vise, with the bottom
end of the injector up, taking care not to
bind or bend the rack in the injector
body. Drop the spill deflector over the
bushing then slip a new rubber seal ring
over the bushing and against the shoul-
der of the injector body.

3. Assemble Spray Tip and Valves

Refer to Fig. 15 for assembly of the following
paris:

a.

Holding a valve spring with fingers,
place the upper valve in one end of the
spring, and place a valve stop in the op-
posite end of the spring. Insert these
three parts into position in the lower
valve seat, installing the end with the
valve stop first.

Place the upper valve seat in position
over the upper valve and place this
assembly in position on the plunger
bushing.

Holding the other valve spring with fin-
gers, place the lower valve in one end
of the spring, and place the other valve
stop in the opposite end of the spring.
Insert these three pieces into position in
the spray tip, installing the end with the
valve stop first. Place the spray tip (with
valve stop, spring, and lower valve) in
position on the lower valve seat.

With the injector body still in the injector
holding fixture, place the hollow end of

the spray tip driver tool, or a length of
small copper tubing, down through the
opening in the small end of the injector
nut. Holding the injector nut and the tool
in one hand, and holding the spray tip
assembly in place on the plunger bush-
ing with the other hand, lower the valve
nut down over the spray tip.

With the valves and the spray tip held
in position with the fool, screw the in-
jector nut on the injector body, making
certain that the valve assembly has not
shifted. Do not force the nut, even by
hand, while screwing it to the body. It

can be turned down within 1/16” of the
shoulder on the body with the thumb and

finger if the valve assembly is lined up
properly. If the shoulder inside the nut
strikes the edge of the valve and the nut
does not screw on easily, shift the valve
slightly by turning the spray tip. If the
nut and valve can not be brought into
line in this manner, the nut will have to
be removed and the valves again cen-
trally located on the end of the bushing.
Tighten the injector nut to a torque of 55
to 65 ft. Ibs. CAUTION: DO NOT OVER-
TIGHTEN,

4. Install Plunger and Follower
Assembly

Invert the injector in the holding fixture so
that the injector is right side up. Refer to Fig.
16 for assembly of the following parts:

Place the follower spring down over the
follower neck of the injector body, Insert
the top of the plunger into the slot in the
lower end of the plunger follower.
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Fig. 16 —Injector Plunger and Follower Details




b. Notice the position of the flat in the in-
jector gear in the injector body and turn
the plunger so that the flat of the plunger
will register with the flaf in the injector
gear when the plunger is inserted down
through the gear.

With the flat of the plunger in line with
the flat in the gear, lower the plunger
and the plunger follower into the in-
jector. Line up the slot in the plunger fol-
lower with the hole in the injector body
for the follower stop pin. Insert a screw-

driver or a spring lifter tool beneath the
lower end of the follower spring, push

down on the top of the plunger follower,
and, raising the spring at the same time
with one hand; insert the follower stop
pin with the other hand (refer to Fig. 11).
The stop pin will slip into place as soon
as the slot in the plunger follower and
the hole in the injector body are in align-
ment. When the spring is released, it will
lock the stop pin in place.

c.

Remove the injector from the holding fix-
ture. Hold the injector horizontal and
turn it from side to side. If it has been
properly assembled and the parts are
not binding, the control rack will slide
back and forth by ifs own weight.

H. Testing Injector

After an injector has been repaired or overhauled,
it should be tested before it is installed in an en-
gine or put aside for future use. Also, when in
doubt about an iniecio;' functioning properly, a
test will usually indicate the difficulties quickly.
Two tests are recommended on the injector: (1) A
“popping” test, (2) A pressure test. The “popping”
test consists of operating the plunger fo see that
all parts are functioning properly and to open the
check valve suddenly, which will usvally remove
any small foreign particles in the fuel or on the
injector parts that might prevent proper operation.
This test is made as follows:

1. Clamp the injector in the injector holding fix-
ture and vise and screw the bolt of the pop-
ping tool into the tapped hole in the fixture.
Tighten the lock nut. Introduce clean fuel oil
into one of the injector openings in the filter
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caps by means of an oil can until the injector
is completely full and fuel flows from the other
opening. Set a glass beaker under and sur-
rounding the injector spray tip so fuel in-
jected from the tip hits the inside of the
beaker. CAUTION: Always use a beaker and
keep the hands away from the spray tip
when popping an injector as the finely atom-
ized fuel from the spray tip is injected with
such force that it will penefrate the skin and
may cause blood poisoning.

Push the injector rack all the way in to full
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Fig. 18 —Pressure Testing Injector

open position, and work the injector plunger
up and down several fimes with the pop-
ping handle. Observe if the fuel is being dis-
charged from all six (6) holes in the spray
tip. Keeping the injector filled with fuel from
the oil con, press the handle down on the
plunger follower with quick motiens. It may
require a few minutes of operaiion before
the injector will “come in” and a “chirp”

will be heard.



2. The injector pressure test requires the use of

a test fixture similar fo that shown in Fig. 18.
The injector is installed in the stand and o
fuel line from the hydraulic pump is con-
nected to the injector. A hydraulic gage reg-
isters the pressure required to spray fuel
from the spray tip. Check this “popping”
pressure by working the pump handle up
and down with smooth even strokes, at the
same time watching the pressure gage and
noting at what pressure the spray tip valves
open. This pressure should be between 1000
and 1400 pounds per square inch,

Check for leaks around the injector nut seal
ring, control rack, spray tip, and fuel con-
nections by working the hydraulic pump han-
dle uniil the pressure is just below the
popping pressure. If a slight amount of fuel
dribbles from the spray tip, pop the injector
several times sharply with the popping han-
dle. This will usually clear the injector of
small foreign particles that may be pre-
venting the spray tip valves from seating
properly. If a dribble can not be stopped in
this manner, remove the nut and clean the
valve parts as outlined under “VALVES AND
SEATS.”

Fuel leaking through the hole for the con-
trol rack is usually an indication that fuel
is leaking past the plunger. In this case a
new plunger and bushing must be installed
in the injector.

Check the pressure drop in the injector by
pumping the hydraulic handle and popping
the injector sharply, then closing the valve
between the pump and pressure gage and
noting the pressure drop on the gage. A
drop not to exceed 600 pounds (from 1000
to 400) in 50 seconds on a new injector, or
the same drop in 35 seconds on o used in-
jector is permissible.

if the injector functions satisfactorily through-
out the above test, it has been properly re-
conditioned and may be used. If it does not
function properly, recheck the injector.

i. Injector Installation

With the hood removed, and the rocker
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arm cover removed from the cylinder head,
inspect the injector copper tube in the cylin-
der head fo be sure that no dirt, grit, or oil
is present {o prevent the injector from making
a tight seal in the copper tube. Insert the
injector in the copper tube in the cylinder
head, aligning the dowel on the bottom of
the injector body with the dowel hole in the
cylinder head. As the injector is lowered into
the copper tube, engage the control rack
with the control rack lever,

2. Place the injector clamp on the stud and cen-
ter the side arms of the clamp as well as
possible in the machined recesses of the
injector body. Drop the special washer over
the stud with the rounded side of the washer
down. Tighten the injecior clamp nut using
20 to 25 foot pounds tforque.

3. Swing the rocker arms over on the valves and
injector and install the bolts in the brackets.
if the brackets were removed, they must
be installed .on the shaft with the machined
sides facing the valve rocker arms. While
tightening the bracket bolts, hold the rocker
arms and brackets together, allowing o total
of about .006” clearance between these
parts. Tighten the rocker shaft bracket bolts
using 90 to 100 foot pounds torque.

4. The injector must now be timed and equal-
ized. Refer to “INJECTOR TIMING,” and
“INJECTOR EQUALIZING.” Remove the ship-
ping caps from the fuel fittings on the in-
jectors and in the cylinder head and connect
the two injector fuel lines. Check the valve
rocker arms (refer to “VALVE ADJUSTMENT"
in Section IX). Start the engine and inspect
the connections to be sure that there are no
fuel leaks from the injector fuel lines,

5. Install the rocker arm cover and the engine

hood.

J. Injector Timing

Timing of each injecfor consists of properly locat-
ing the top of the plunger follower in relation to
the injector body.

The engine is equipped with 55 cu. mm, injectors
which require that the top of the follower be set



1.484 inches above the injector body so that the
fuel will be injected into the cylinders at the prop-
er time, This is done with the injector installed in
the engine.

1. Remove the engine hood and the rocker arm
cover.

2. Make certain that the engine shut-off con-
trols are in the “OFF” position, Rotate the
engine with the starter until two valve rocker
arms for the same cylinder are down and the
valves are fully opened.

FLUNGER FOLLOWER

LOCK NUY

PUSH ROD

3. Place a timing gage in ‘the hole in the in-
jector body; be sure that the shoulder on the
bottom end of the gage rests on the injector
body and is not held up by the copper wash-
er under fuel connector or by dirt in the
hole. Turn the timing gage so that the ex-
tended head (flat portion) of the gage is to-
ward the injector plunger,

4. Lloosen the injector push rod lock nut and
turn the push rod into the push rod clevis
to raise the follower or out of the push rod
clevis to lower the follower until proper
timing is obtained (refer to Fig. 19). When
the injector is properly timed, the bottom
{(flat part) of the gage head will just pass
over fhe top of the injector follower. The
timing gage must be held perpendicular to
the top surface of the injector body while
performing this adjustment.

5. Tighten the lock nut and re-check to be sure
the timing was not changed by tightening
the lock nut. Replace the rocker arm cover

and the heod.

K. Injector Equalizing

Equalizing of the injectors consists of adjusting the
injector rack control levers so that an equal amount

Fig. ] cu'zg lor '
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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; no
fuel is injected when the racks are moved all the
way out, The engine will run unevenly or detonate
{(knock) if the injectors are not equalized.

1. Remove the engine hood and the rocker
arm cover. Check the valve lash which should
be .009” with the engine at normal operat-
ing temperature, also see that the injectors
are propetly timed (refer to “VALVE AD-
JUSTMENT” in Section IX and “INJECTOR
TIMING" in this section).

OUTER ADJUSTING SCREW
CONTROL, TUBE
INNER ADJUSTING SCREW LEVER

INJECTOR

Fig. 21 —Control Rack

2. Make certain that the governor linkage is
properly adjusted (refer to “GOVERNOR
AND ENGINE CONTROLS” in Section VI).

3. Make certain that all the control rack levers
are engaged with the injector control racks.

4. Loosen the adjusting screws on all the rack
control levers and make certain that the
levers are free on the conirol fube and that
the tube rotates freely on the bearings at
the ends of the tube.

5. Push the engine “shui-off” knob all the way
in (run position} and pull the throttle lever
all the way back (wide open).

6. Push the control tube lever toward the water
manifold as far as possible and hold it in
that position. This will take up any possible
slack in the control linkage.

7. Use a screw driver and turn down the inner
adjusting screw on No. 1 rack control lever
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10.

1.

12.

13.

{nearest to the engine fan) until the No. 1
control rack moves in as far as it will go. At
this point a slight pressure will be felt on the
control tube lever. Rotate the screwdriver
back and forth with the finger tips, to set the

screw at the exact point where the pressure
on the tube lever starts; this is the point
where the control rack just begins to “bot-
tom” in the injector when the injector is in
full open position.

Tighten the outer adjusting screw on the
No. 1 injector to lock the control lever in
place on the control tube. This will also move
the injector rack ouvtward a few thousandths
of an inch to prevent “bottoming” of the in-
jector racks during full load (maximum in-
jection) operation of the engine. The rack
should move freely when rocked lightly with
the finger tips. CAUTION: Use moderate
pressure on the screwdriver when tightening
the adjusting screws.

Repeat the above procedure on the remain-
ing injector control racks.

Still holding the control tube lever in posi-
tion as described in paragraph No. 6, in-
spect the conirol racks. The racks, when the
rack controls are adjusted properly will all
be tight. f any should be found loose, re-
adjust them by loosening the outer screw and
tightening the inner screw. DO NOT
CHANGE THE SETTING OF NO. 1 CON-
TROL LEVER AFTER THE INITIAL ADJUST-
MENT HAS BEEN MADE.

if all the injectors have been properly
equalized the racks will just “bottom” gently
in the full load position when the control
tube lever is held toward the water manifold
and will be free when the control tube is not
held.

Do not attempt to obtain a smooth running
engine, by changing the control rack adjust-
ment individually without regard to this
method of equalizing.

Install the rocker arm cover and the engine

hood.



7. INJECTOR COPPER TUBES

A. Description

As will be seen by referring to Fig. 8, the bore in
the cylinder head for each injector is directly
through the water jacket of the head. To prevent
the cooling water from contacting the injector, a
copper tube, shaped to receive the injector, is in-
stalled in the injector bore in the cylinder head.
This tube is sealed at the top with a neoprene
packing ring and is spun into a flare on the lower
side of the cylinder head to form water-tight joints
at fop and bottom. The coolant in the cylinder head
flows around this copper tube and helps to cool
the injector.

B. Copper Tube Removal

When it is necessary to remove an injector copper
tube, the operations may be carried out with the
special tools as shown, or their equivalent, and in
the following manner:

1. Remove the cylinder head from the engine
as described in “CYLINDER HEAD REMOV-
AL” in Section IX,

Remove the rocker arm shofts and brack-
ets, and unscrew the rocker arms from the

NUT

WASHER

SLEEVE

L. Fig. 22 — Injector Copper Tube Remover Tools_|
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L Fig. 23 —Tapping Injector Copper Tube

BOLT

WASHER
SLEEVE

| Fig. 24 — Removing Injector Copper Tube ___|

push rods. Also remove the exhaust valves.
(Refer to "EXHAUST VALVES AND OPER-
ATING MECHANISM” in Section IX).

Remove the injector from the cylinder in
question (refer to “INJECTOR REMOVAL” in
this section),

Support the cylinder head, top side up,
on blocks and screw the tap down into the
upper end of the copper tube as shown in
Fig. 23. Remove the tap.

Screw the special bolt down tight into the
threads produced by the tap, then place the
sleeve down over the threaded shank of
the bolt. Place the flat washer over the bolf
and on top of the sleeve, then start the nut on
the puller and tighten down to withdraw the
tube from the cylinder head.



C. Copper Tube Installation

1. Clean the hole in the lower side of the cyl-
inder head and scrape any remnants of the
old neoprene packing ring from the counter-
bore in the top of the-head.

With the cylinder head supported on blocks,
top side up, install the neoprene packing
ring in the counterbore of the head.

BEARING

NUT

FEELER GAGE

SPINNING DIE

| Fig. 25 —Injector Copper Tube Flaring Tool

3. Force the injector tube through the packing
ring and down into the bore in the cylinder
head. Insert the driver tool into the tube and
drive the tube firmly into position in the
head. When the tube is properly located, the
flange at the upper end will seat on the pack-
ing ring and into the counterbore in the cyl-

inder head.

After the tube is driven into place, the lower
end of the tube must be flared out to lock in
place with a driver, spinning die, and nut as
follows:

Suitably support the cylinder head on a
work bench and install the driver into the
copper tube, with the small threaded end
of the tool extending through the open-
ing at the lower end of the copper tube.
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Place the spinning die over the threaded
end of the driver as shown in Fig. 26.

Install the bearing next to the spinning
die and start the nut.

While maintaining a light fension on the
nut, gently tap on the large end of the
driver to firmly seat the copper tube and
upset the small end of the tube.

Place o .002” feeler gage between the
cylinder head and the spinning die, as
illustrated in Fig. 26, then, with a light
tension on the nut, rotate the spinning
die and flare the lower end of the cop-
per tube into the cylinder head recess
until a drag is felt on the feeler gage.

FEELER GAGE
COPPER TUBE

Fig. 26 —Flaring End of Copper Tube

5. The tube must now be reamed; first, to re-
ceive the injector body nut and the spray
tip; and second, for good seating of the
bevel on the lower end of the injector nut.
Reaming the upper end of the tube to its
proper size for the body nut and spray tip
is accomplished by use of the reamer illus-
trated in Fig. 27. Reaming the bevel seat in
the tube is accomplished as follows by use
of the bevel seat reamer shown in Fig. 28.

a. Insert the injector tube bevel seat ream-

er into the tube and place the reamer



feed clamp plate and block on the cyl-
inder head as illustrated in Fig. 28. Po-
sition the feed screw of the tool direcily
over the center of the reamer.

b. Bolt the plate and block securely on the
cylinder head and turn the feed screw
down FINGER TIGHT ONLY.

CYLINDER HEAD

REAMING PORTION
FOR iNJECTOR NUT

)

COPPER TUBE

€~ COPPER TUBE REAMER FOR
INJECTGR SPRAY TiP

L. Fig. 27 — Reaming Copper Tube for Injector _|
Body and Spray Tip

c. Using o cutting compound consisting of
equal parts of cutting oil and kerosene,
ream the bevel seat for the injector nut
so that the shoulder of the spray ‘tip will
be just flush with the under surface of
the cylinder head (Fig. 29). Check the
depth of the cut during the reaming op-
eration by installing an injector in the
tube and taking measurements,
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CLAMP BOLT
;= FEED PLATE

FEED SCREW —»

7

REAMING TOOL

. PILOT
{1 sHoULDER

i CYLINDER
“" " HEAD

COPPER TUBE  REAMER
| Fig. 28 — Reaming Bevel Seat in Copper Tube

CYLINDER
HEAD

HOLES

INJECTOR TIP

Fig. 29 — Checking Location of Spray Tip



8. FUEL MANIFOLDS

A. Description

Fuel is supplied to the injectors by the fuel pump
through the lower of the two fuei manifolds located
on the right side of the cylinder head and con-
nected to the injectors by short steel injector fuel
lines. The upper (return) manifold returns the ex-

cess fuel oil from the injectors through tubing and
back to the fuel tank. Pressure is maintained in the
fuel system by o restricting fitting located af the
rear of the fuel return manifold. Both manifolds
are locked in position by fuel connectors which set
in tapered seats in the manifold fittings.

INJECTOR CONTROL TUBE

UPPER (RETURN} MANIFOLD

B. Service

Since the fit of the lower ends of the fuel connectors
with the tapered seats in the manifold fittings is the
only connection between these parts, prevention of
fuel oil leaks at these points depends on good con-
tact surfaces, and on the connectors being held
tightly in the seats. Any leakage between the fuel
connectors and the tapered seats of the manifolds
will be observed at the holes on the outside of the
cylinder head. If a leak occurs, remove the injector
fuel lines in line with the leaking connector, then
loosen the lock nut on the connector inside the cyl-
inder head, and test it to see if the connector is
tight.

If the seating surfaces for the connector are o trifle
corroded or rough and do not make o good seal,
removal of the manifold and lapping of the two
surfaces, with o very fine lapping compound, may
correct the leak, Clean the manifold and connecior
thoroughly after this operation before they are
again installed to prevent any of the compound
from entering the injectors. Use new copper wash-

Fig. 30 —Cylinder Head and Fuel Manifolds
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LOWER (INLET} MANIFOLD

ers under the connector lock nuts when installing
the manifold.

C. Removal of Manifolds

Refer to Fig. 31 for relative location of parts.
Either manifold may be removed separately and
without removing the cylinder head from the en-
gine,

1. Remove the hood.

2. Clean off the rocker arm cover, the right
side of cylinder head, and the governor con-
trol housing.

3. Remove the rear line of each pair of injector
fuel lines if the outlet (upper) manifold is to
be removed, or the froni lines if the inlet
{lower) manifold is to be removed, and all
injector fuel lines if both manifolds are to be
removed. Cover the injector fittings with
shipping caps to prevent the entrance of
dirt while lines are removed.



ELBOW
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UPPER (RETURN) MANIFOLD
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4. Remove the governor control shaft housing
(refer to “"GOVERNOR REMOVAL” in Sec-
tion VI),

5. Disconnect the fuel line from the rear end of
the manifold to be removed.

6. Lloosen the lock nuts on the connectors in con-
tact with the manifold. Remove the con-
nectors.

7. Remove the manifold, being careful not to
bind the tee connectors in the head.

D. Installation of Manifolds

The fuel manifolds are replaced by reversing the
'sequence of operations for their removal. Refer to
Fig. 31 and note that the tee connectors on the
manifolds leading into the cylinder head are on
the top side of the lower (inlet) manifold and on
the bottom side of the upper (refurn) manifold.
These manifolds are not interchangeable, due to
the location of the tapered seais. To install:

1. Clean the holes in the cyliﬁder head for the
fuel connectors and manifold fittings.

2. Guide the manifold tee connectors attached
to the fuel manifold into the openings at
side of the cylinder head so that the ta-
pered seat is in approximate alignment with
the hole in the top of the head for the fuel
connector,

Fig. 31 —Fuel Manifold Detaiis
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LOWER {INLET) MANIFOLD
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PIPE PLUG

3. Centralize the tee connectors with fuel con-
nectors by alternately turning the connectors
and moving the manifold. This is an impor-
tant operation and is necessary to insure
leak-proof joints.

4. Tighten the fuel connectors equally and se-
cure the lock nuts against new copper wash-
ers. The lock nuts are special, containing
fiber inserts which seal the threads against
leakage. When a new lock nut is to be in-
stalled, first turn it on the fuel connector so
that the fiber end of the nut is down, Turn it
on until threads are cut through the fiber
and then remove the nut from the connector
and install it on the connector with the fiber
end up. Failure to do this may result in mis-
alignment of the threads in the fiber with
those cut in the metal part of the nut,

5. lInstall the injector fuel lines,

6. Connect the fuel lines to the rear ends of the

manifolds and install the governor control
housing.

7. Before replacing the valve rocker arm cover,
run the engine to check all fuel line connec-
tions for leaks. Correct any leaks that are
evident, and install the cover and the hood.
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1. DESCRIPTION OF SYSTEM

VALVE ROCKER ARM
PUSH ROD
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Fig. 1 — Air Flow Through Engine
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The engine air intake system includes two (2) air
pre-cleaners, two (2) air cleaners, air shut-off valve,
air box, and blower. The blower supplies the fresh
air needed for combustion of fuel in the cylinders
and for the scavenging or removal of burned gases
from the cylinders. The air, drawn from the atmos-
phere by the blower, passes through the air pre-
cleaners and the air cleaners before it enters the
blower. Dust, always present in the air, is thus fil-
tered from the air before it is delivered to the en-
gine. If the air were delivered to the engine un-
cleaned, the dust particles would cause rapid wear
on pistons, cylinder liners, and other parts.

The air is discharged from the blower into a hollow
section of the cylinder block surrounding the cylin-
ders, called the air box. The air passes into the cyl-
inders from the air box through holes (air ports)
in the cylinder liners as the ports are uncovered by
the pistons. While these ports are uncovered by the
pistons, fresh air rushes through the cylinders to
scavenge the exhaust gases and leave the cylin-
ders filled with clean fresh air needed for combus-
tion. This circulation of the air through the cylinders
also helps cool the internal engine parts, par-
ticularly the exhaust valves.

The fuel injected into the cylinders is ignited by

the heat of the air compressed within the com-
bustion chambers on the up-stroke of the pistons.
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 loss of heat and the reduced cranking
speed may result in the temperature of the air in
the cylinders being too low to ignite the fuel. A
Cold Weather Engine Primer is provided as an aid
for starting the engine in cold weather. The primer
is used to inject starting fluid (ethyl ether) into the
blower air intake elbow. The starting fluid is then
picked up by the engine blower and is blown into
the cylinders. Since the starting fluid is highly
combustible, it is easily ignited by the heat of com-
pression in the cylinders.

Three (3) air box drain tubes are provided for
drainage of fuel that might leck into the air box
and would otherwise be drawn into the cylinders
with the air. One drain tube is located approxi-
mately in the center on the left hand side of cylin-
der block; the other two tubes are located on the
right hand side at the front and rear of the cylinder
block.

2. AIR PRE-CLEANERS

A. Description and Purpose

Each pre-cleaner (Fig. 2) is of the centrifugal type
and consists of a body and shell {dirt bowl). Fins
in the body are set at the proper angle to give the
incoming air a swirling motion and cause the dirt
in the air to be thrown to the outside and deposited
in the shell. All large particles of dirt, as well as
leaves and other like material, are thus removed
from the air before it enters the air cleaners. The
level of the dirt collected in each shell is visible
through an inspection glass.

B. Air Pre-Cleaner Service

Each pre-cleaner shell must be emptied whenever
the dirt level reaches halfway up on the inspection
glass. Remove and clean as follows:

1. Unscrew the wing nut and remove the cap
from the shell.
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™. SHELL ASSEMBLY
e / PRECLEANER

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

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



3. AIR CLEANERS

A. Description

Each air cleaner consists of a cylindrical body
packed to a prescribed density with rustproof
metallic matting and has an oil cup suspended on
the lower end of the body.

This cup is filled to o specified level with engine lu-
bricating oil. A tube extends down through the cen-
ter of the cleaner body and into the oil. An air pre-
cleaner is mounted on the upper end of the tube.
After passing through the pre-cleaner, the air en-
ters the air cleaner, passes down through the tube
and into the oil in the cup., As the air is drawn
through the cleaner o portion of the oil in the cup
is whipped up into the matting and the air passes
on through the matiing to the blower. The oil with
which the matting is saturated, collects the dust
from the air, and, in dripping back into the cup,
carries the dirt with it and deposits it in the cup.
Thus, only clean air enfers the blower for delivery
to the cylinders.

B. Air Cleaner Service

At periodic intervals, depending on operating con-
ditions, each oil cup must be removed, cleaned, and
refilled with new oil and the air cleaner pipe in
each cleaner swabbed out. Dirt mixed with the oil
will collect inside the pipes and if not remaved,
will in time restrict the flow of air, resulting in an
insufficient supply of air to the engine., A broken
hose, loose hose clamp, damaged gasket, or leak
of any kind that allows air to enter the cylinders
without first passing through the air cleaners will
defeat the purpose of the air cleaners, and MUST
be corrected at once. Periodic inspection of the
above parts and of the air cleaner bodies for dents,
cracks, loosened solder connections, ete., should
be made frequently. If any of the above mentioned
conditions are found they MUST be corrected im-
mediately.

Remove the oil cups daily (more often if operating
in extremely dusty conditions) to check the oil level
in each cup and to determine the condition of the
oil. Empty and wash the cups whenever the oil
becomes discolored, indicating a quantity of dirt
has collected, then refill with clean oil. Keep the
cups filled o the top of the cone in the cenfer of
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the air baffle in each cup. DO NOT OVERFILL.
Use same viscosity oil in the cleaners as is used in
the engine crankcase for prevailing temperatures
(refer to “SPECIFICATIONS OF LUBRICANTS,”
SECTION 1). NOTE: SOME DIESEL LUBRICATING
OILS MAY FOAM WHEN USED IN THE AIR CLEAN-
ER. 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 SERIOUS
DAMAGE,

To Service Each Cleaner.

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

2. Wash the baffle and cup with clean fuel oil
or solvent. Swab out the air cleaner pipe in
the center of the cleaner body.

Flg..:3 — Air Cleaners ]

3. Install the air baffie in the cup and fill to
the top of the center cone with clean oil. In-
stall the cup on the bottom of the cleaner
body. See that the gasket above the cup
makes a tight seal.

4. Once or twice a year remove the cleaners
from the mounting brackets, Remove the oil
cup and immerse each cleaner in a tub of



clean fuel oil or non-combustible cleaning
solvent and rinse the dirt from the filter mat
in the body. Allow the air cleaners fo dry
thoroughly before installing.

C. Air Cleaner Removal

Either of the air cleaners may be removed from
the engine as follows:

1. Remove the air pre-cleaners from the top of
the air cleaner pipes and remove the engine

hood.

2. Loosen the hose clamps on the rubber tee,

e : ' (e 1 . @&
L Figg. 4 —Swabbing Air Cleaner Pipe
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L____ Fig. 5 Air Cleaner Mounting Details

connecting the cleaners to the air inlet elbow,
and remove the rubber tee.

3. Remove the capscrews, washers, and nuts at-
taching the air cleaner mounting band
brackets to the air inlet elbow and to the
front or rear air cleaner mounting brackets.

4. Raise the air cleaner and remove from the
engine.

D. Air Cleaner Installation

Install either air cleaner by a direct reversal of the
removal procedure, IMPORTANT: Make certain
that the hose clamps on the rubber connecting tee
are tightened securely and that the rubber tee
forms a tight seal and is not crimped allowing air
to enter without first passing through the cleaners.




4. AIR INLET ELBOW AND AIR SHUT-OFF VALVE

A. Description

The cir inlet elbow located above the blower air
inlet housing (Fig. 5) contains the engine air shut-
off valve assembly. This is a butterfly type valve,
manually controlled by the engine shut-off rod.
When the engine shut-off rod is pushed in, the
valve is opened and air can pass through the inlet
elbow to the blower. When the engine shut-off rod
is pulled back, the valve closes against the seating
surfaces in the air inlet elbow and the air supply
to the engine is shut-off. This valve also acts as an
emergency engine shut-off device. If for some
reason fuel collects in the air box, speeding up of
the engine will cause this fuel fo be drawn from
the air box into the cylinders, and the engine
speed will be increased beyond its maximum gov-
erned speed because of this added supply of fuel.
The governor has no control over the engine in such
instances. However, the engine can be stopped by
manually closing the air valve which shuts off the
supply of air necessary for combustion of fuel.

B. Removal, Disassembly, and
Inspection

1. Remove the cotter pin and plain washer
from the swivel pin in the front end of the
engine shut-off front rod, used to connect
the shut-off rod to the air shut-off valve
lever. Push the engine shut-off front rod to-
wards the engine rocker arm cover o uncou-
ple the swivel pin from the air shut-off valve
lever.

2. Loosen the hose clamps on the rubber tee,
connecting the air cleaners to the air inlet el-
bow, and remove the rubber tee. Disconnect
the front end of the engine primer tube from
the air inlet elbow.

3. Remove the two capscrews, washers, and
nuts attaching the air cleaner mounting band
brackets to the air inlet elbow.

4. Remove the capscrews attaching the air inlet
elbow .to the blower air inlet housing. Make
certain the air shut-off valve is in the closed
position,

5. Loosen the capscrews used to attach the air
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cleaners to the front and rear mounting
brackets, tip the cleaners as necessary to free
the air inlet elbow, and remove the elbow
from the erngine. IMPORTANT: Cover the
opening in the blower air inlet housing after
removing the air inlet elbow.

6. Remove the capscrew used to clamp the air
shut-off valve lever to the shaft and remove
the lever. Remove the locking wire from the
screws used to hold the air shut-off valve
in place in the slotted shaft, then remove the
screws and the shut-off valve. ‘

7. Remove the air shut-off valve shaft and the
shaft seal from the gir inlet elbow.

8. Clean and inspect the parts for wear. Th»
shaft must be siraight and not excessively
worn or the valve will not seat properly in
the elbow. The expansion plug in the outer
side of the elbow must fit tight in its bore fo
prevent air being drawn past it. Always in-
stall a new shaft seal in the elbow when as-
sembling. Make certain the shaft rotates
freely.

C. Assembly and Installation

1. Lubricate the ends of the air shut-off valve
shaft and install the shaft in the air inlef
elbow, with the notched end of the shaft to-
ward the engine.

2. Place the shut-off valve in the siot of the
shaft and attach it with the screws, then lock
the screws with lockwire.

3. Install @ new shaft sea! in the elbow, and in-
stall the air shut-off valve lever on the shaft.
Install the capscrew in the lever and tighten
securely.

4. Install the expansion plug in the outer side of
the elbow if it was removed. Make cerfain
that the plug fits tightly in the counterbore.

5. Examine the air inlet elbow gasket and
make certain that it is in good condition.
Coat each side of the gasket with gasket ce-



ment or sealing compound, then install it in
place on the blower air inlet housing.

6. Tip the air cleaners as necessary to insiall
the air inlet elbow in position on the blower
air inlet housing, place the inlet elbow in
position, and install the capscrews to attach
it fo the blower air inlet housing.

7. Install the two capscrews, washers, and nuts
used to attach the air cleaner mounting band
brackets to the air inlet elbow. Tighten all of
the air cleaner mounting capscrews securely,

8. Examine the rubber tee and if it shows signs
of cracking and is not in good condition, it
MUST be discarded and a new one installed.

ers and the air inlet elbow, with gasket ce-
ment or sealing compound and install the
tee in position. Tighten the hose clamps se-
curely, making certain that the rubber tee
torms a tight fit and is not crimped.

9. Connect the front end of the engine primer
tube to the air inlet elbow.

10. Insert the swivel pin, in the front end of the
engine shut-off front rod, into the hole in the
air shut-off valve lever and install the plain
washer and the cotter pin. Make certain that
the air shut-off lever spring is properly

hooked.

11, Adjust the controls as explained in “ENGINE
CAUTION: It is of the utmost importance that SHUT-OFF CONTROL ADJUSTMENT.” Sec-
the rubber forms a fight seal when installed, tion VL.
otherwise, air will be drawn into the system
without first passing through the air pre- 12. Install the engine hood and the air pre-
cleaners and air cleaners. Coat the inside of cleaners.
the rubber tee, where it seals with the clean-

5. BLOWER

A. Pescription

The blower supplies the air needed for combustion
and for sweeping the cylinders clear of exhaust
gases. lts operation is similar to that of a gear-type
oil pump. Two hollow rotors, each with three lobes,
revolve with very close clearance in o housing
bolted to the right side of the engine. To provide
continuous and uniform displacement of air, the
rotor lobes are made in a twisted or helical form.

Air entering the blower inlet from the air cleaners
is picked up by the lobes and carried to the dis-
charge side of the blower as indicated in Fig. 1.
The continuous discharge of fresh air from the blow-
er creates an air pressure of about seven pounds
per square inch in the air chamber of the cylinder
block when the engine is operating at its maximum
speed. As the piston uncovers the intake ports of
the cylinder, (which begins at 48 degrees of crank-
shaft rotation before bottom dead center), the air
sweeps through into the cylinder, The angle of the
ports in the cylinder liners imparts ¢ swirling motion
to the intake air as it enters the cylinder.

Two timing gears on the drive ends of the rotor
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shafts space the rotor lobes with a slight clearance.
Thus, because the rotors do not touch each other ot
any time, they require no lubrication. Lip type
seals prevent air leakage at the ends of the lobe:
and also keep the oil used for lubricating the tim-
ing gears and the rotor shaft bearings from enter-
ing the inside of the blower. The upper rotor is
driven at 1.95 times engine speed by the blower
drive gear and the drive shaft. The lower rotor is
driven from the upper rotor through the blower
timing gears.

A flexible coupling attached to the blower drive
gear dampens engine torque fluctuations to the
blower. The coupling is formed by a cam, driven
by two bundles of leaf springs contacting four semi-
cylindrical supports. Each rotor is supported on the
doweled end plates of the blower housing by «
roller bearing at the front end, and a two-row, pre-
loaded, radial and thrust ball bearing at the rear,
or gear end.

The blower gears and bearings are lubricated by
oil draining from the valve operating mechanism
in the cylinder head into the camshaft pockets in
the cylinder block. After this oil reaches a certain



level in the pockets, it overflows through a hole at
each end of the blower housing, providing fubri-
cation for the blower drive gears at the rear end
of the blower and for the governor and water
pump drives at the front end. A dam in the blower
end plate cover maintains an oil level which sub-
merges the teeth of the lower rotor timing gear.
A slinger, on the opposite end of the lower rotor,
throws oil into the governor weight assembly. Sur-
plus oil passes from o hole in the end of the blower
to the oil pan, through drilled holes in the cylinder
block.

B. Service and Inspection

The blower is not a delicate device. Nevertheless,
great care is taken when the unitf is assembled af
the factory. The same care must be taken when the
blower is serviced in the field.

As pointed out in the foregoing description, the
blower rotors revolve with a slight clearance be-
tween the two lobes and also between the lobes
and the blower housing. Bearings are used at each
end of the rotor shaffs to support the rotors. The
blower rotors are “timed” by the two gears at the
rear end of the rotor shafts. This timing or spacing
must be correct; otherwise the required clearance
between the rotor lobes will not be maintained.

Normal gear wear causes a decrease of rotor-to-
rofor clearance on one side of the rotor lobes.
When this occurs, clearance between the opposite
sides of the rotor lobes is increased correspond-
ingly. While rotor lobe clearance, dve to gear
wedr, may be corrected by adjustment, the gear
backiash cannot be corrected, Therefore, when the
gears have worn to the point where the backlash
exceeds .004”, the gears must be replaced. The
procedure for timing the blower rotors for proper
clearance is outlined under “BLOWER TIMING,”
in this section.

Because of the important part that the blower plays
in the efficient operation of the engine, an inspec-
tion of the unit should be made every 1,000 engine
hours, especially if the fractor has been operating
under extremely dusty conditions. If this practice is
followed, minor irregularities can usually be de-
tected and corrected before more sericus difficul-
ties develop.
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A blower may fail to function properly because of
any one, or a combination of, the following
reasons:

1. Dirt or foreign matter having been drawn
through the blower, thereby scoring the rotor
lobes and housing.

2. Worn oil seals, permitting lubricating oil fo
be drawn into the rotor compartment.

3. Worn blower drive coupling, causing o rat-
tling noise inside the blower.

4. Loose rotor shafts, worn gear teeth, or dom-
aged bearings, causing contact between the
rotor lobes, rotors and end plates, and be-
tween the rofors and housing.

5. Out of time—that is, due to timing gear wear,
the mating rofor lobes may not have suffi-
cient clearance at one side and too much
clearance on the opposite side.

A blower may be inspected for any of these con-
ditions without being removed from the engine.
However, if inspection reveals that the blower has
been damaged or worn sufficiently to impair its
efficiency, then it should be removed from the en-
gine and either overhauled or replaced.

Before inspecting the blower with the blower in
position on the engine, remove the blower air inlet
housing. CAUTION: When the blower rotors are
exposed and the engine is in operation, keep fin-
gers, clothing, and any loose parts away from the
blower air inlet. Severe bodily injury, or damage
to the blower may result, if anything is allowed to
come into contact with the blower rofors while they
are in operation.

Make the following inspection to determine if any
of the above conditions exist in a used blower:

1. SCORED ROTORS OR HOUSING. Dirt or
chips drawn through the blower will cause
deep scrotches in the rotors and the housing
ond raise vp burrs around such abrasions.
If such burrs cause interference between the
rotors, or between the rotors and the hous-
ing, the blower should be removed from the



engine and the parts dressed down to elim-
inate The rotors must be
changed if they are too badly scored.

interference.

LEAKY OIL SEALS. Leaky seals are vsually
indicated by the presence of cil on the blow-
er rotors or on the inside of the housing, Qil
on the rotors can also be a result of pull-over
from the air cleaners; therefore, the two
conditions should not be confused. For a sure
check for oil seal leaks proceed as follows:

a. Operate the engine at approximately
1000 R.P.M.

b. Direct a strong light into the rotor com-
partment and observe the end plates
for a thin film of oil which will radiate
away from a leaky oil seal. (See Fig. 10
for location of blower oil seals.) CAU-
TION: Do not affempt this inspect when
dust is blowing as there will be no air
cleaner profection when the air inlet
housing is removing from the blower.

3. WORN BLOWER DRIVE.

a. Operate the engine ot approximately
300 R.P.M. by manual control of the in-
jector control tube. A wdrn drive cou-
pling will cause o loose, rattling sound
within the blower.

b. Stop the engine. Grasp the fop rotor
firmly and attempt to rotate it. The rotors
should move from 3&” to 34", measured at
the lobe crown, and will have o spring-
ing action. When released, the rofors
should move back at least %4, The cou-
pling should be inspected if the rotors
cannot be moved as above, or if the ro-
tors move freely, without a springy feel,
or if they can be rattled. If the inspection
shows the drive coupling to be worn, it
may be removed for replacing by remov-
ing the blower, then removing the blower
drive assembly.

LOOSE ROTOR SHAFTS OR WORN BEAR-
INGS. This condition will cause rubbing and
scoring between the crowns of the rotor lobes
and the mating rotor roots, between the ro-
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" tors and the end plates, or between the

rotors and the housing. Usually o combina-
tion of these conditions exists.

A loose shaft usually causes contact between
the rotors and the end plates. Worn bear-
ings will cause contact between the mating
rotor lobes at some point or may allow the
rotor assemblies to contact the blower hous-
ing. This condition will usually show up on
the end of the rotors at which the bearing
has failed. Excessive backlash in the blower
timing gears usually results in the rotor
lobes contacting throughout their entire
length.

To correct any of the above conditions the
blower must be removed from the engine
and either repaired or replaced. The pro-
cedure for checking the retor-fo-rotor and
the rotor-fo-housing clearances is described
under “BLOWER TIMING.” Obviously, if the
rotor lobes or the blower housing are scored
enough to require o blower overhaul or
change, a check for clearance would be not
only misleading, but unnecessary.

€. Blower Removal

1.

Remove the right front fender. Drain the
engine cooling system. Remove the oil cups
from the air cleaners.

Loosen the capscrew in the adjusting arm of
the fan belt tightening idler and loosen the
two (2) fan belt idler hinge bolis. Release the
tension on the fan belts, then
the belts from the tightening idler pulley. Re-
move the three (3) capscrews attaching the
tightening idler assembly to the engine
front cover (balance weight cover) and re-
move the assembly from the engine.

remove

Remove the breathing tube from the gov-
ernor and remove the governor control shaft
housing assembly (refer to “GOVERNOR
REMOVAL” in Section VI),

Loosen the hose clamp connecting the en-
gine water by-pass tube fo the water pump
body cover.



10.

1.

Loosen the hose clamp on the seal used be-
tween the water pump body cover and the
fop of the oil cooler housing. Remove the
two (2) capscrews used fo attach the water
pump oullet packing flange to the cylinder
block.

Close the fuel tank shut-off vaive, then dis-
connect the fuel lines from the fuel pump.

Loosen the hose clamp used on the blower
drive shaft cover seal.

Remove the capscrews attaching the air inlet
elbow to the blower air inlet housing.

Remove the engine oil level gage rod and
gage rod tube. Remove the capscrews at-
taching the blower air inlet housing to the
blower and remove the housing and the
blower screen from the blower.

Remove the capscrews attaching the blower
to the cylinder block. Raise the front end of
the blower slightly to clear the water pump-
to-oil cooler connection and move the blower
assembly (including accessories) towards the
front, leaving the blower drive shaft in the
drive gear housing. Remove the blower from
the engine.

Remove the fuel pump, water pump, blower
drive shafi cover, and the governor weight
housing from the blower.

D. Disassembly of Blower

1.

3.

Remove the capscrews attaching each blow-
er end plate cover to the blower housing.
Tap the end plate covers lightly with a soft
hammer to loosen them, then pull them from
the dowels at the top and bottom of the bolt
flange. Do not pry between the covers and
the end plates as the gasket surfaces may
thus be damaged.

Remove the socket head capscrew in the
center of the water pump drive coupling at
the front end of the lower rotor shaft and
withdraw the coupling from the rotor shaft.

Remove the three (3) capscrews used fo at-
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tach the blower rotor driving hub plate as-
sembly to the upper rotor driving gear and
remove the rotor driving hub and plate as-
sembly.

Remove the capscrews and washers ot the
centers of the blower rotor timing gears. The
fuel pump coupling disc will be removed
with the lower capscrew.

B PULLER_STUDS

PULLER PLATES

A
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ANCHOR BOLTS

BEARING AND SEAL REMOVER

ROTOR SHAFT BEA
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ROTOR SHAFTS OlL SEAL
INSTALLING TOOLS

Fig. 6 —Special Blower Tools
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| ____ Fig. 7 —Pulling Rotor Timing Gears




5. Pull the rotor timing gears. NOTE: These
two gears must be pulled from the shafts
at the same time, using the special puller
studs and plates as shown in Fig. 6.

a. Back out the studs in the puller plates as
far as possible.

b. Insfall two anchor bolts in diametrically
opposite holes of the puller plates and
screw the anchor bolts in the gears as
far as possible so that the faces of the
plates are parallel with the face of the
blower.

c. Place a cloth between the two gears to
prevent them from turning, then turn the
two puller studs uniformly clockwise un-
til the gears are withdrawn from the
rotor shafts. In most cases, shims will be
found on each rotor shaft under the
gears. Wire these shims (removed from
each shaft), to the respective gears so
they may be installed properly when the
blower is reassembled.

6. Remove the three (3) capscrews from each
bearing retainer and remove the retainers
from the end plates.

7. Remove the end plates and rotors from the
blower housing.
plates and rotors are removed from the
housing by pushing the rotor shafts from the
bearings in the rear end plate, then with-
drawing the rotors, still assembled in the
front end plate, from the housing.

In most cases the end

a. Remove the two countersunk fillister head
screws from the front end plate, and
loosen the two screws in the rear end
plate about three turns.

b. Using the same puller studs and puller
plates used to pull the gears, install three
anchor bolts in the three equally spaced
holes of edach plate as shown in Fig. 8,
and screw the anchor bolts in the holes
from which the bearing retainer cap-
screws were removed, so that the faces
of the puller plates are parallel with the
face of the blower.
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PULLER STUD

i ___ Fig. 8 —Removing End Plates and Rofors __|

BEARING AND OIL SEAL
REMOVAL TOO:

BLOWER END PLATE

QIL SEALS

_____ Fig. 9 — Removing Rotor Shaft Bearings ___|

¢. Turn the two puller studs uniformly clock-
wise until the rotor shafts are free from
the bearings in the rear end plate.

d. Remove the puller plates from the rear
end plate, then remove the two fillister
head retaining screws, and pull the plate
from position by hand. Withdraw the
rotors and front end plate assembly from
the blower housing, then assemble the
puller plates on the front end plate and
press the rotor shafts out of this plate
in the same manner as the shafts were
pressed out of the bearings in the rear
end plate. If the rotors are scored, as-
semble the puller plates on the front end
plate and pull the front end plate from
the rotor shafts before withdrawing the
rotors from the housing.



8. Remove the bearings from the blower end
plates by using the bearing remover tool
as shown in Fig. 9. Insert the too! through
the oil seal from the inner face of the blower
end plate so that the pilot of the fool enters
the bore in the inner roce of the bearing
and the shoulder of the tool rests against
the bearing inner race. Support the end
plate on blocks about two inches high and
drive the bearing out of the end plate. Fol-
low the same procedure on all four bearings.

9. Remove the oil seals from the blower end
plates. The seals may be removed from the
end plates at the same time that the bear-
ings are removed by continuing to drive
down on the tool shown in Fig. 9; the collar
of the tool will contact the seal and drive it
out of the plate.

E. Inspection of Blower Parts

After the blower has been disassembled, wash ali
parts in clean solvent and dry them with com-
pressed air.

1. Wash the bearings by rotating them in a pan

of clean solvent or fuel oil until they are free
from grease and oil. Blow the dirt and fuel
oil from the bearings with compressed air,
while rotating the bearings by hand. Do
not spin the bearings with air pressure. Re-
peat the cleaning operation until all foreign
substance has been removed. After cleaning
thoroughly, lubricate the bearings with clean
light engine oil and rotate them by hand to
inspect for rough spots or roughness. The
double-row bearings used at the rear are
preloaded and have no end play; in fact, a
new double-row bearing will seem to have
considerable resistance to motion when re-
volved by hand. Due to blower rotor ex-
pansion and contraction in relation to tem-
perature during engine operation, the roller
bearings used at the front of the blower
rotors are designed for end movement within
the bearing proper. The inner races and the
rollers of the bearings are free o move end-
wise in relation to the outer races as the
outer races are greater in width than the
bearing rollers. If the balls, rollers, or races
of the blower rotor bearings are discolored
instead of having brightly polished surfaces,
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BEARING
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/
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COUPLING DISC RETAINER

49

Fig. 10— Blower Details in Relative Position

BEARING RETAINER GASKET
COUPLING (WATER PUMP)




they have probably run hot at some time and
are unfit for further service. Discard any
bearings that have fight or rough spots, or
that are worn or discolored from heat.

2. The inspection for the condition of oil seals
in the end plates, with the engine running,
was described previously in “Leaky Oil
Seals.” If the leather of the seal is scored
or damaged so that o tight seal on the rotor
shafts cannot be obtained, or if the leather
has become charred and hardened, new
seals must be installed.

3. The finished faces of the end plates and the
ends of the blower housing must be smooth,
flat, and free from burrs. The end plates
must fit flat against the ends of the housing.

4. Inspect the blower rotor lobes for smoothness
and the bearing surfaces for wear or burrs.
The serrations in the ends of the shafts must
be in good condition. If the rotors are badly
scored or damaged they must be replaced;
those having only slight burrs or nicks may
be smoothed up with a file and emery paper
and used, providing that the ends of the
rotors are not worn to the point where there
will be too much clearance between them
and the end plates when the blower is re-
assembled (see Blower Clearance Chart,
Fig. 16).

5. AGS stated in the preceding paragraph and
shown in Fig. 17, the rotors must revolve in-
side of the blower housing with o specified
clearance between the housing and the rotor
lobes.

6. Check the blower gears for wear and gen-
eral condition. The wear on the gears can
be checked only with the blower assembled
and the gears installed. Install new gears if
the backlash between the gears exceeds
004",

F. Assembly of Blower

After all of the blower parts have been inspected
and the worn or damaged parts replaced, as-
semble the blower by reversing the disassembly
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1.

procedure and using the special tools illustrated, as
follows:

INSTALL OIL SEALS IN END PLATES. Lubri-
cate the seals with light engine oil or light
grease and install them in the end plates with

" the flat face of the seals flush with the inner

face of the end plates and with the sealing
edges of the leathers pointing away from

" the inner faces of the plates. Install each of

the four seals as follows:

2.

BLOWER END PLATE

QUTER FACE\

PULLER PLATE\
PULLER STUD

PLATE

PRESSURE PLATE

VISE
PULLER $TUD

11 — Installing Oil Seal in
Blower End Plate

a. Clamp the end plate between soft jaws
in a vise. Use one of the puller plates,
the puller stud used in disassembling the
blower, and the slotted pressure plate
to push the seals into place. Back the
puller stud out of the puller plate as far
as possible and insert the stud through
the hole in the end plate from the inner
side so that the puller plate rests against
the finished side of the end plate.

Fig.

b. Place the oil seal in position to enter the
plate, and place the slotted pressure
plate over the puller stud against the
seal. Turn the stud clockwise to force the
seal into the end plate.

INSTALL BLOWER FRONT END PLATE. Both
end plates are alike and may be installed



on either end of the blower housing. The up-
per end of each end plate issemi-circular and
is marked “Top” on the outer ribbed side.
The top of the blower housing can be identi-
fied by the flange across the entire length of
the housing which provides a rest on top
of the cylinder block. IMPORTANT: In the
“following instructions, the left-hand end of
the blower housing, when viewed from the
cylinder block side, will be considered the
front end or, water pump drive end. With
the above identification in mind, attach the
end plate to the front end of the blower
housing as follows:

a. Start the dowels in the end plate into the
dowel holes of the blower housing. Tap
the dowels and the end plate lightly with
a soft hammer to fit the end plate to the
housing. As there are no gaskets used be-
tween the end plates and the housing,
the mating surfaces must be perfectly
flat, smooth and ¢clean,

b. Fasten the end plate securely to the hous-
ing with the two fillister head screws,
using no lockwashers. The dowels must
project 3" beyond the outer face of the
end plate offer it is installed.

INSTALL ROTORS IN HOUSING. Note that
the lobes on one of the blower rotors and
the teeth on one of the blower gears form
a right-hand helix; the lobes on the other
rotor and the teeth on the other gear form
a left-hand helix. The rotor having the right-
hand helix must be used with the gear having
right-hand helical teeth and these parts must
be installed in the upper part of the blower
housing. The left hand rotor and gear must
be installed in the bottom of the housing.
The rotors and gears are marked “UPPER”
and “LOWER” on the rear faces of the gears
and on one lobe of each rotor. Note also that
one serration is omitted from the drive
(splined) end of each rotor shaft and from
the hub of each gear. These serrations are
omitted for the purpose of fiming the rotors
and gears when they are installed during the
assembly of blower.
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UPPER ROTOR

OMITTED UPPER GEAR
SERATICNS

LOWER ROTOR

LOWER GEAR

L_ Fig. 12— Upper and Lower Rofors and Gears _;

a. Place the blower housing on a bench
with top (flanged) side up.

b. Place the rotors together with the right-
hand rotor on top and with the rotors in
mesh and turned so that the omitied ser-
ration on the drive end of each rotor
shaft is facing up as shown in Fig, 12,
then slide the rotors into the housing. Use
an oil seal pilot on the short end of each
rotor shaft to expand the oil seals in the
front end plate and to guide the ends of
the shafts into the end plate.

¢. Remove the oil seal pilots after the rotors
have been installed.

TOP OF BLOWER HOUSING

OIL SEAL INSTALLING TOOLS

END PLATE

|l _Fig. 13— installing Rotfors in Housing and
End Plate

4. INSTALL REAR END PLATE. Wiih the rotfors
installed in the housing and the omitted
splines in each shaft facing the top of the
blower housing as explained previously in
step 3, install an il seal pilot over the end
of each shaft, then install the rear end plate



in‘the same manner as the front end plate.
Fasten the end plate to the housing with two
fillister head screws, using no lockwashers.
The dowels in the end plate must project
%" beyond the outer face of the plate. Re-
move the oil seal pilots from the shafts,

5. INSTALL ROTOR SHAFT BEARINGS. The
roller bearings must be installed on the front
{non-splined) ends of the blower shafts and
the double-row ball bearings on the rear
(splined) ends of the shafts. The bearing
number is stamped on one end of the ball
race on each bearing. When assembled,
these numbers must face the outer face of
the end plates.

ROTOR SHAFT

BALL BEARING

BEARING INSTALLING TCOL

... Fig. 14 ~Installing Rotor Shaft Bearings _ |

a. Start each bearing into the end plate
and tap the bearings into place with the
bearing driver shown in Fig. 6. After the
bearings have been installed, check the
rotor-to-housing and the rotor-te-end
plate clearances as described under
"BLOWER TIMING.”

b. Place the bearing retainers in position
and install the attaching capscrews and
lockwashers. NOTE: The bearing refain-
ers used af the front and at the rear are
identical,

6. PRESS TIMING GEARS ONTC ROTOR
SHAFTS.

K o used blower is being reassembled with
the used paris, shims were probably used in
back of the one or both blower timing gears.
These shims, removed when the blower was
disassembled, must be placed on the re-
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spective shaft from which they were re-
moved. If new gears or shafts are being in-
stalled, install the new parts without shims,
and use shims later, if necessary, when tim-
ing the rotors. NOTE: The fiming gears are
matched, and when replacement is necessary
they musi be replaced as a sef.

a. Be sure that the omitted serrations on the
ends of the blower shafts both paint to-
ward the fop of the blower housing. The
gear that has six (6) tapped holes in its
hub (right hand helix) must be installed
on the upper shaft. Lubricate the ser-
rated ends of the shafts with light engine
oil, then install the gears as follows:

b. With the original shims instclled on the
shafts, start both gears on the shafts with
omitted serrations on the shafts and in
the hubs of the gears in line. An “O”
mark or punch mark is indented into the
ends of the shafts at the omitted serra-
tions to assist in locating the gears on the
shafts.

¢. Using the retaining washer on the upper
gear retaining capscrew and the fuel
pump coupling disc on the lower gear
retaining capscrew, draw the gears tight
against the shoulders of the shafts by
means of these capscrews. Place a cloth
between the two gears to prevent their

= turning. Both gears must be pressed on
evenly and at the same time. Do not pull
the gears up tight if the rofors come in
contact with one another before the

FUEL PUMP
COUPIENG DISC

GEAR ;
RETAINING |
WASHER

CLOTH

LFig. 15 —Pressing Blower Timing Gears Onto .
Rotor Shafts



gears are pressed all the way on. Dam-
- age to the rotors would result.

d. After timing the rotors as explained in
the following step 7, install the special
lockwashers under the heads of the two
capscrews. Bend two ears of each lock-
washer into the notches in the washer
and coupling disc, then bend two other
edrs agdinst the heads of the capscrews.
The lugs of the retaining washer on the
upper capscrew and the lugs of the fuel
pump coupling disc engage in the slots
in the gear hubs. Tighten the retaining

capscrews using a forque of 55 jo 65
ft. Ibs.

7. TIME BLOWER ROTORS. The rotors must be

timed at this stage of assembly (refer to Figs.
16 and 17). As stated before, the rotors,
when properly positioned in the housing,
run with a slight clearance between the
lobes. This clearance may be varied by mov-
ing one of the blower gears in or out on the
rotor shaft. This positioning of the rotors is
called “blower timing” and is accomplished
by adding or removing shims between the
gear hub and the bearing, back of the gear.
The shims used to make this adjustment, are
.002", .003”, 005" and .010” thick.

When the upper gear is moved out, the
upper rotor will rotate a slight distance in a
counter-clockwise direction when viewed
from the gear end. When the lower gear is

moved out, the lower rotor will rotate
clockwise when viewed from the gear end.
The clearance between the rotor lobes must
be taken between two of the lobes at both
ends and at the mid-section while revolving
the rotors with the upper rotor turning in a
counter-clockwise direction (viewed from
gear end). Always determine the point of
minimum clearance by using feeler ribbons
V2" wide, For measuring clearances of more
than .005”, use laminated feelers made up
of .002”, .063", or .005" thickness, These
feeler ribbons will bend around the lobes
more easily than o single thick one and a
more accurate measurement will be ob-
tained.

Turn the rotors by turning the upper gear
in a counfer-clockwise direction until the end
of a lobe of each rotor points straight down
at the gear end of the blower as shown in
Figs. 16 and 17. Insert a feeler ribbon
through the opening in the cylinder block
side {outlet side) of the housing and down
between the lobes at this point (“CC,” Fig.
16). Turn the rotors and take measurements
at the midsection and at the opposite end
of the lobe. Record the minimum clearance
obtained. Measure the clearance between
the secand and the third pairs of lobes in
the same manner. Let us assume that the
minimum clearance obtained from all these
measurements was .0107; referring to the
chart in Fig. 16, we find that the clearance

>
®
[g]

SER. CC | MNLET | QUTLET

81 MIN, 1.007 1.0141.016{.002]{ 016 | .004
MAX, 006

Fig. 16 — Diaugram of Blower Cleardances
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is specified as .002" to .006". Therefore, the
clearance must be decreased to within that
range. This can be accomplished by adding
shims back of the lower gear or removing
shims from behind the upper gear. A ,003"
adjusting shim in back of the blower gear
will revolve the rotor .001”. The clearance
must again be checked after the addition of
shims, fo make certain that the clearance
obtained is correct, and additional shims in-
stalled or removed until the proper clearance
is obtained, if the clearance between the
lobes is less than required, remove shims
from behind the lower gear or add shims be-
hind the upper gear. NOTE: Both gears must
be removed and installed together each
time for the addifion or removal of shims.

CYLINDER
8LOCK SIDE

MEASURE CLEARA

L Fig., 17 — Measuring Points for Clearance ...

BLOWER HOUSING

INLET SIDE

MEASURE CLEARANCE HERE

Beiween Rotor Lobes

UPPER ROTOR
LOWER ROTOR

L Fig. 18 — Measuring Clearance Beiween Rotor.

FEELER RIBBON

Lobes from Ouilet Side
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After the clearance between the lobes has
been measured through the cylinder block
side (outlet side) of the blower and found
to be between .002” and .006”, measure
the clearance (“C” Fig. 16) between the op-
posite sides of the lobes through the inlet
side of the housing in the same manner (Fig.
19). The specified minimum clearance is
016”7, When it is impossible to obtain a
minimum clearance of .016" between the
lobes when checked from the inlet side, and
the clearance at the outlet side has been ad-
justed to the minimum of .002", it must be
assumed that the rotors are damaged, mak-
ing it necessary to install a new set of rotors.

The clearance between the ends of the rotors
and the end plates (“A” and “B”, Fig. 16)
and between the rotor lobes and the hous-
ing must also be checked. Measure the rotor-
to-end plate clearance at the ends of each
lobe, taking twelve measurements in all. As
specified on the chart in Fig. 16, there must
be o minimum clearance of 007" at “A”
and .014” at “B”. Measure these clearances
by inserting feeler ribbons between the ends
of the rotors and the end plate as shown
in Fig. 20. Next, insert feeler ribbons be-
tween the rotor lobes and the sides of the
housing from both the inlet and outlet sides
of the blower. A minimum running clearance
of .004" is required between the rotor lobes
and the inside of the housing when measur-
ing from the outlet side and a minimum
clearance of .016” is required on the inlet
side. These clearances will be correct if the
work was done carefully when assembling
the blower. If the work was done carelessly,
the assembly operation may have to be re-
peated.

After the rotors have been properly timed
and the gears have been fightened securely
in place, install the rotor driving hub plate
assembly (flexible type) on the upper gear
as follows, (refer to Fig. 10):

a. Place the two driving hub plates in po-
sition on the blower driving hub and in-
stall the three (3) attaching capscrews
(5/16" NF x %") with plain washers and



UFPER ROTOR  LOWER ROTOR

FEELER RIBBON

5

| Fig., 19 — Measuring Clearance Beiween Rotor |
Lobes from Inlef Side

HOUSING

FEELER RIBBON

ROTOR

L. Fig. 20 — Measuring End Clearance Beiween
Rotor and Housing

lockwashers. Tighten the capscrews to a
torque of 25 to 30 ft. |bs.

b. Install the driving hub and plate assem-
bly on the upper rotor gear, installing the
three (3) plate spacers between the
plates and the gear, and install the at-
taching capscrews (5/16" NF x 1”) with
plain washers and lockwashers. Tighten

the capscrews fo a torque of 25 1o 30 ft.
Ibs.

9. Insert the splined end of the water pump
drive coupling into the front end of the lower
rotor shaft, insert the socket head capscrew
used to attach the drive coupling to the rotor

shaft, and tighten the capscrew to a torque
of 25 fi. lbs,
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10.

G'

1.

If the old gaskets on the end plate covers are
unsatisfactory in any way, cement o new
gasket to each cover and install the covers
on the blower end plates. Install the attach-
ing capscrews and lockwashers.

Blower Installation

Place the fuel pump to blower gasket in
place on the fuel pump, place the fuel pump
fork coupling in position on the pump driving
shaft, then install the fuel pump in position at
the rear of the lower blower rotor, inserting
the ends of fork coupling into the slots in the
disc coupling. Instal! the attaching capscrews
and lockwashers and tighten securely.

Install the blower drive shaft cover and gas-
ket on the rear cover of the blower, then
place the cover seal clamp on the drive shaft
cover. Install the blower drive shaft cover
seal (rubber) in place on the blower drive
support assembly.

Install the water pump and gasket on the
front cover of the blower. Place the water
pump outlet packing flange and packing in
position on the water pump. Place the water
pump to oil cooler seal and the seal clamp
in position on the oil cooler.

Install the governor weight housing assem-
bly and gasket on the blower front cover.

Insert the threaded end of the blower drive
shaft into the splines of the blower drive
gear, Cement o gasket to the cylinder block,
then place the blower assembly in position
on the cylinder block, entering the other end
of the blower drive shaft info the upper
blower gear. Rotate the blower lobes by
hand until the splines on the drive shaft can
be felt entering the splines in the blower
gear.

Properly locate the blower on the cylinder
block and install the attaching capscrews
and plain washers. Tighten the capscrews to
a torque of 55 to 60 ft. Ibs,

Position the blower drive shaft cover seal



and seal clamp, then tighten the clamp se-
curely.

8. Position the water pump outlet packing
flange and packing, then install the attach-
ing capscrews, Position the water pump to
oil cooler seal and seal clamp, then tighten
the clamp securely.

9. Install the water by-pass tube hose and hose
clamps in position on the by-pass tube and
the water pump body cover, then tighten
the hose clamps.

10. Using gasket cement or sealing compound,
cement the air inlet elbow gasket in position
on the blower air inlet housing. Position the
blower screen and the blower air inlet hous-
ing on the blower and start the attaching
capscrews, Start the air inlet elbow to blower

housing capscrews, then tighten them and

the air inlet housing to blower capscrews se-
curely. Install the engine oil level gage tube
and the oil level gage.

11. Connect the fuel lines to the fuel pump and

open the fuel tank shut-off valve.

12. iInstall the governor control shaft housing as-
sembly (refer to “GOVERNOR INSTALLA-
TION" in Section VI).

13. Attach the fan belt tightening idler assembly
to the engine front cover (balance weight
cover), then install the belts on the tightening
idler pulley. Adjust the belts (refer to “FAN

BELT ADJUSTMENT" in Section 1V).
14.

Install the oil cups on the air cleaners. In-
stall the right front fender. Fill the engine
cooling system (Refer to “FILLING COOLING

SYSTEM” in Section 1V).

6. BLOWER DRIVE ASSEMBLY

A. Description

The blower drive assembly consists of a splined
shaft and flexible coupling mounted in o hub in
the upper side of the flywheel housing and driven
by a gear in mesh with the engine timing gears.
This drive transmifs power to the blower, governor,
water pump, and fuel pump. The drive is cushioned
by two banks of springs which dampen engine
torque fluctuations to the blower and the other
driven assemblies. The splined drive shaft engages
in the driving hub attached to the upper blower
rotor gear. The drive gear turns in a bushing in the
driving hub support,

B. Removal of Blower Drive Assembly

The blower assembly must be removed from the

engine before removing the blower drive assembly.
Refer to “BLOWER REMOVAL.”

After the blower and its attached assemblies have
been removed, the end clearance between the
drive gear hub bushing and the thrust washer
should be checked before the blower drive is re-
moved from the engine (refer to Fig. 21.). A clear-
ance of .003” to .006" is specified at this point.
When this clearance exceeds .010”, the support
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and bushing assembly must be replaced. Remove
the blower drive as follows:

1. lLoosen the nuts at each end of the oil pipe
leading from the cylinder block to the blower
drive gear support. The oil pipe will be
freed from the connectors when the support
is withdrawn from the flywheel housing.

2. Remove the nuts and lockwashers from the
four bolts that extend through the flange
of the support and through the flywheel

SUPPORT
ASSEMBLY

THRUST WASHER
GEAR HUB

|__ Fig. 21 — Checking End Cleurance of Blower_l
Drive Gear Assembly



housing, also the two capscrews at the inner
front side of the support flange.

3. Tap the support loose from the end plate
and withdraw the drive assembly from the
flywheel housing and end plate,

C. Blower Drive Disassembly

1. Withdraw the drive shaft from the gear hub
and the coupling cam. Remove the shaft snap
ring from the coupling cam.

2. Remove the capscrews that attach the drive
coupling retainer, coupling support, and
blower drive gear to the gear hub and re-
move the drive coupling support and the re-
fainer.

3. Clomp the bearing support in a vise,
Straighten the lock and remove the nut, lock-
washer, thrust washer, and steel lock ball
from the front end of the blower drive hub.
Withdraw the hub from the bearing support.

4, Press the drive gear from the gear hub. If
the bearing support is to be changed, re-
move the oil pipe elbow.

5. If the coupling spring assemblies, the cou-
pling spring seats, or the coupling cam are
to be replaced, clamp the coupling support
in a vise, insert the blower drive shaft into
the cam, and work the cam out of the
springs. Remove the springs after the cam
has been removed. CAUTION: Use care

when removing the cam so that the springs
will not be lost,

D. Inspection of Blower Drive Parts

Inspect the bores and the thrust faces of the bush-
ings inside the blower drive gear hub support. If
the bushings show any score marks that would af-
fect the bearing efficiency, a new support and
bushing assembly must be installed. These bushings
are bored in line; therefore, in case of a bushing
failure the entire support and bushing assembly
must be replaced.

Check the inside diameter of the bushings for
wear and roundness, and the outside diameter of
the hub at the bearing surfaces (journals) for wear.
The proper clearance between the bushings and
the hub is from .001" to .002” and must not exceed
.005”. If measurements show that the bushings or
hub are worn to exceed .005” install a new sup-

port and bushing assembly or the drive hub, or
both.

Inspect the serrations on the blower drive shaft; if
they are worn so that excessive back lash is felt be-
tween the drive shaft and the coupling cam or be-
tween the drive shaft and the blower drive coupling
hub (in blower), a new drive shaft or its mating
parts must be installed.

Inspect the driving springs, the seats, and the cam
of the flexible coupling and replace any parts that
are worn or damaged.

Moake certain that all the oil holes are open and
that the oil cavities are free from dirt.
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COUPLING CAM
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Fig. 22 — Blower Drive Details
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E. Blower Drive Assembly

1. Clamp the bearing support assembly in a
vise, Coat the outer side of the drive gear
hub and the bushings in the support with a
light engine oil and insert the hub in the sup-
port from the rear.

2. Hold the gear hub in the support and place
the steel lock ball in the hole in the front end
of the hub. Place the thrust washer on the
hub over the ball, with the large diameter
of the washer facing the thrust face of the
bushing in the support.

COUPLING SPRING SEATS

~

COUPUING SUPPORT

CQUPLING SPRING SEATS
Fig. 23 — Flexible Coupling

3. Prevent the hub from turning by inserting
bolis in two holes in the hub and holding the
bolts with o bar. Install a new lockwasher
on the front end of the hub next to the thrust
washer, then instail and fighten the lock nut,
Check the end clearance between the bush-
ing and the thrust washer, this clearance
must be between .003" and .006”. Bend the
ears of the lockwasher over the flat sides of
the nut to lock the nut in place.

4. Remove the bolts from the hub and tap the
drive gear on the flange of the hub with the
flat side of the gear away from the bearing
support. Line up the holes in the gear with
the holes in the flange.

5. if the coupling springs and the cam were
removed from the coupling support, a small
“C" clamp may be used when assembling.
Lubricate the spring leaves with light engine
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oil and divide them into two (2) banks of 21
leaves each. Place two (2) of the half-round
spring seats in position in the coupling sup-
pori, then place one (1) bank of springs in
position in the coupling support and on the
seats, Hold the cam in position on the
springs, then, using a small “C” clamp in the
bore of the cam and over the outside of the
coupling support, compress the spring bank
enough so that the other bank of springs
may be installed. Install the other two (2)
half-round spring seats in position and in-
stall the other bank of spring leaves. Remove
the “C” clamp.

Place the flexible coupling assembly in po-
sition on the gear so that the lobes of the
coupling cam are located over the 5/32” il
groove slots in the face of the gear hub.
Mcke certain that the counterbore in one
end of the coupling cam is positioned away
from the gear when installing.

Place the coupling retainer against the cou-
pling support, with its center flange away
from the coupling hub. Install the attaching
capscrews and lockwashers.

Install the retaining ring (snap ring) in place
in the coupling cam.

Installation of Blower Drive
Assembly

Cement a gasket to the rear side of the sup-
port assembly. Place the oil pipe leading to
the blower drive in position against the con-
nections in the cylinder block and the sup-
port as the blower drive assembly is inserted
into the flywheel housing. The blower drive
gear must mesh with the camshaft gear as
the blower drive is pushed into the flywheel
housing. Attach the support, using four (4)
3" N.F. x 5" bolts and two (2) %" N.F. x
13/16" capscrews. CAUTION: Make certain
that the two (2) capscrews are of the proper
length (13/16") as longer capscrews will
strike the camshaff gear. Connect the oil
pipe fo the pipe fittings.

Insert the short splined end (tapped end) of
the blower drive shaft through the drive gear



hub and info the splines in the coupling cam.

3. Install the blower assembly (refer to “BLOW-

ER INSTALLATION" in this section),

7. AIR BOX AND CYLINDER LINER AIR PORTS

A. Air Box and Prain Tube

The upper part of the cylinder block is hollow and
is called the air box. The cylinder liners extend
through this hollow part and down into the lower
part of the block. Air poris in the cylinder liners
register with openings into the air box. Air sup-
plied by the blower passes through the air box
and into the cylinders through the air poris in the
liners as the ports are uncovered by the pistons.

In normal operation, water vapor from the air, as
well as a slight amount of fuel and lubricating oil
fumes, condense and settle in the bottom of the air
box. Three (3) air box drain tubes, one located
approximately in the center on the left hand side of
the cylinder block and two on the right hand side
at the front and rear of the cylinder block, are
provided for drainage. #f is important that these
drain tubes be kept open at all times,

If the tubes are open and functioning properly, a
stream of air can be felt emerging from the end
of the tubes when the engine is running. If the tubes
become clogged, run a wire through the tubes or
remove and clean the openings.

B. Cylinder Liner Air Ports

The engine is equipped with cylinder liners having
a single row of %" holes (15 holes) drilled in the
circumference of each liner. These holes, or ports,
must be kept open to allow free passage of air
intfo the cylinders for combustion of fuel. Inspec-
tion for the condition of the air poris should be
made at frequent infervals (at least every 500
hours), as hard carbon or sludge will build up in the
ports and restrict the passage of air. Remove the
inspection covers from the left side of the cylinder
block to inspect the ports.

If the inspection shows the port openings reduced
by 30% or more due to clogging, cleaning of the
ports is necessary. The cylinder head must be re-
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moved to clean the ports properly and to remove
the material scraped from the ports during the
cleaning operation. Proceed as follows to clean
the ports,

1. Remove the cylinder head assembly. Refer to
“CYLINDER HEAD REMOVAL,” Section IX.

ir Ports

—Cylinder Liner

ig.

2. Rotate the engine by hand until the piston
in the cylinder liner to be cleaned is at the
bottom of its stroke.

3. Using o bolt or a square stick of wood
sharpened to o tapered point, clean all ports
from the inside of the liner.

4. After all the holes in one cylinder liner have
been cleaned, use compressed air to blow all
carbon particles from the head of the piston
and out of the cylinder. Touch up the area
around the poris with fine emery paper fo
be sure no burrs or nicks are left on the in-
side of the liner. Again clean the cylinder
with compressed air, before rotating the
engine to work on another cylinder.

5. After the air ports in all cylinder liners have
been cleaned, clean all the carbén from the
air box. Remove the air box inspection cov-



ers and the air box drain tubes and fittings,
while cleaning the air box.

6. Be sure that the air box drain tubes and the
+ fiftings are open before replacing the tubes.

NOTE: With the liners removed from the engine,

8. COLD WEATHER ENGINE

A. Purpose

In warm weather, sufficient heat is generated by
the compression of the air in the cylinders to ignite
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 ab-
sorbed by the pistons and cylinder walls. This heat
loss and reduced cranking speed may result in the
temperature of the air in the cylinders being too
low to ignite the fuel. A engine primer 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 into the air
inlet elbow near the engine blower, a primer elbow
assembly, and the necessary lines to complete the
system. The primer pump is located in the upper

right corner of the instrument panel and the dis-

penser assembly is attached o the cowl directly
below the instrument panel.

The vaporized starting fluid is forced through the
primer elbow assembly info the air inlet elbow,
where it is picked up by the engine blower and is
blown into the cylinders. Since the fluid is highly
combustible, it is easily ignited by compression in
the cylinders. The engine will start quickly at low
ambient temperatures with the aid of the primer
even when the starter turns the engine at a low
cranking speed.

The starting_fluid capsules, available in 7 c.c. and
17 c.c. sizes, can be obtained from “Allis-Chal-
mers” Dealers.
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the ports may be cleaned by soaking the liners in
a hot caustic solution of soda or lye long enough
to loosen carbon deposifs. Final cleaning may then
be accomplished by brushing away the loosened
deposifs.

PRIMER

ispenser Location.]

Fig. 25~ Primer Pump and

C. Operation

1. Unscrew the upper chamber of the primer
dispenser.

2. Place a capsule of fluid, small or large size,
depending upon the air temperature and
the requirements established by trial, in the
lower chamber (body) of the dispenser. In
extremely low temperatures, one large and
one small capsule may be necessary,

3. Pull the plunger o the top of the upper
chamber and screw the chamber tighily into
the dispenser body.

4. Push the plunger to bottom, thus puncturing
the capsule and releasing fluid so it can be
picked up by the primer pump.

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



6. Press forward on the starter pedal to crank
the engine, and at the same time use the
primer pump fo pump the starting fluid info
the air intake system until the engine starts
and runs normally on regular fuel. Use a
capsule only of the size required to start the
engine and pump until all fluid has been
injected info the engine.

7. While the engine is warming up, unscrew
the upper chamber of the dispenser and re-
move the empty capsule, then screw the
upper chamber back into the dispenser
body.

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 cufting of hand by barbs on punc-
turing plunger.

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

4. Avoid contact of capsules with water.

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

D. Inspection and Service

If the engine is cranked with the engine shut-off
knob in run position (pushed all the way in} and
with the throttle wide open, and does not start after
two or three strokes of the primer pump, it is ad-
visable to stop cranking and inspect the system to
determine the reason for starting failure.

Check the primer system as follows:

1. Primer Elbow Assembly Clogged

This condition will usually be indicated by
excessive resistance on the primer pump. A
partially clogged primer assembly will pre-
vent the delivery of sufficient starting fluid to
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the air inlet system. To clean the primer
elbow assembly, remove the assembly from
the blower air inlet elbow and remove the
small nozzle. Remove and clean the nozzle
swirl pin and open the hole in the end of the
nozzle, if clogged. CAUTION: Do not en-
large the hole in the end of the riozzle. After
cleaning, re-assemble the primer elbow as-
sembly and install it in the blower air inlet
elbow.

2. Inoperative Primer Pump

Failure of the primer pump to function prop-
erly may be due to worn or damaged pack-
ing rings, a clogged dispenser filter screen,
clogged flvid lines, or “frozen” or worn
check valve balls,

The packing rings on the plunger are made
of a special rubber composition and must
be replaced by duplicate paris if worn or
damaged. :
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To replace the packing rings, loosen the
knurled nut (under knob) from the pump
barrel and withdraw the piston assembly
from the barrel. Remove the packing rings
from the grooves of the piston assembly and
install new rings. Lubricate the packing rings
and piston with light engine oil and install
the piston assembly in the barrel.

The two spring loaded ball check valves,
located on the inlet and outlet openings of
the pump, are provided to close the pump
openings at the proper time. When the pump
piston is pulled out (suction siroke, drawing
fluid from dispenser) the ball check valve at
the inlet port opens, allowing the fluid o be
drawn from the dispenser. When the pump
piston is pushed in (delivery stroke, supply-
ing fluid to the primer elbow assembly), the
ball check valve at the outlet port opens, al-
lowing the pump to force the fluid to the
primer elbow assembly. Worn or “frozen”
ball check valves or broken springs will pre-
vent the pump from operating properly.
When this occurs, remove the spring retain-
ers, springs, and balls from the inlet and
outlet ports of the pump. Inspect the balls,
ball seats, and springs for wear or damage.
Clean the pump body and all its components
thoroughly and reassemblé using new parts
where necessary.

. Clogged Dispenser Strainer Screen

The strainer screen is bolted fo the strainer
plug, screwed into the bottom of the dis-
penser body. If the gelatine capsules are not
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removed soon after puncturing, the gelatine
will melf and plug the strainer screen in the
bottom of the dispenser body. To clean the
dispenser strainer, unscrew the strainer plug
from the dispenser body and wash the
strainer and plug in hot water. The strainer
screen may be removed for replacement if
necessary by removing the strainer retaining
screw from the strainer plua. The dispenser
body moy be washed without removing it
from the cowl by removing the upper cham-
ber, the connector and the sirainer plug. Re-
assemble the dispenser assembly by o direct
reversal of the disassembly procedure.
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SECTION IV —ENGINE COOLING SYSTEM

Topic Title
Description of System
General Maintenance

Filling and Draining of System
Cleaning of Cooling System

Radiator
Radiator Shell
Water Pump

Water Manifold and Thermostat

.....................

..........

Topic Na.

0O NG W

Fan, Fan Belts, and Fan Belt Tightening

idler

1. DESCRIPTION OF SYSTEM

The engine cooling system consists of the water
pump, radiator, oil cooler, thermostat, cooling fan,
and the water passages in the cylinder block and

head.

The water pump draws the water from the bottom
of the radiator and circulates it through the oil
cooler housing and the water passages in the en-
gine. It then passes from the cylinder head of the
engine, through the thermostat and the upper ra-

2. GENERAL

Keep the cooling system filled with clean water,
free from lime or alkali. The use of water contain-
ing lime will result in lime deposits in the cylinder
head and block, causing hot spots in the engine
and eventually restricting the water passages. Al-
kali in the water will cause a corrosive action deiri-
mental to the engine.

In freezing weather, use an ethylene glycol anti-
freeze solution in the system fo protect it against
damage from freezing. This fype of anti-freeze
has a much higher boiling point than water, After
any addition of water or ethylene glycol, test the
solution after the added quantity has become thor-
oughly mixed to be sure that it will withstand the
prevailing or anficipoted temperatures. A mix-
ture of 60% ethylene glycol and 40% water will
provide 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 of leaves,
p p d
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diator hose, to the upper part of radiator. The
water is cooled as it passes from the top fo 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 water outlet manifold, operates automatically

to maintain o normal operating femperature of
160° F. to 185° F.

MAINTENANCE
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trash, and other debris that will restrict the flow of
air through the radiator.

All lecks in the cooling system must be corrected
as soon as they are evident and the fan belts must
be kept in proper adjustment. The most efficient
engine operation is obtained with temperature held
within a range of 160° F. to 185 F, Operating the
engine with temperature below this range will re-
sult in incomplete combustion of fuel and higher
fuel consumption with less power, and will cause
harmful gummy deposits within the engine.

Maintaining the correct engine temperature de-
pends most on the proper function of the thermo-
stat. If the engine temperature remains consistently
below normal, the thermostat should be removed
and inspected. If the thermostat is corroded and
stuck or if the bellows 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 femperature. If
the engine is operated below this temperature

range, sludge will build up in the engine, condi-

tions will develop which will cause damage to en-
gine paris, and engine efficiency will drop.

3. FILLING AND DRAINING OF SYSTEM

A. Filling Cooling System

The engine is equipped with a water by-pass fube
extending from the water outlet manifold to the
water pump. This tube allows the coolant fo pass
from the water outlet manifold directly to the water
pump, by-passing the radiator. The coolant by-
passing the radiafor will warm up more quickly
as will the engine oil circulating through the oil
cooler. When the coolant within the engine reaches
approximately 160° F. the thermostat opens and
the coolant circulates through the radiator (the
coolant to the by-pass tube is then shut off).

The air in the cooling system is vented through a
vent cock in the top of the thermostat housing.
Three drain cocks, one in the bottom of the ther-
mostat housing, one in the bottom of the water
pump housing, and one in the botiom of the oil
cooler housing are provided to drain the system.

Fill the cooling system through the radiator, after
first closing all three drain cocks. IMPORTANT:
Open the vent cock in the top of the thermostat
housing and fill the system through the radiator
until coolant flows from the veni cock. This allows
air, trapped in the engine by the closed thermostat,
to escape. Close the vent cock and complete the

Fig. 1 — Cooling Systein Drain Cocks

filling of the cooling system.
B. Draining Cooling System

Open the drain cocks in the water pump housing,
bottom of oil cooler housing, and bottom of ther-
mostat housing. Alsc open the vent cock at the top
of the thermostat housing and allow the coolant to
drain.

4. CLEANING OF COOLING SYSTEM

It is recommended that the cooling system be
cleaned at least twice o year, usually ai the be-
ginning of cold weather before an anti-freeze so-
tution is put in the system and again after the anti-
freeze solution is removed, Cleaning ai these infer-
vals will reduce clogging and overheating and will
minimize the necessity of removing the radiator for
cleaning.

If hard water has been used, the necessity for
cleaning is greater, since lime deposits, or scale,
will form in the radiator, engine block, and cylin-
der head. This lime deposit is detrimental to the en-
gine and the radiator core.

Flushing the radiator will remove obstructions in
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the radiator tubes and other water passages,
which, if not removed, would eventually clog these
passages. It is also imporiant that the air passages
through the radiator be kept free of obstructions
and that the exterior of the engine be kept free
from thick deposits of dust and oil.

1. CLEANING MATERIALS. Sal Soda is a very
effective and safe solvent for removal of
lime, scale, and other foreign deposits in the
cooling system. It should be used in the pro-
portions indicated and according to the di-
rections printed on the container in which it
is purchased. Many other good cleaning sol-
vents for this purpose are on the market;



these should also be used according to di-
rections, CAUTION: Never mix anti-freeze
compounds, or solutions, or inhibitors with
any cleaning, neviralizing, or flushing com-
pounds.

After the solvent has been in the cooling
system the prescribed length of time, the sys-
tem should be completely drained, and, after
the engine has cooled sufficiently, thorough-
ly flushed with clean water. The use of cer-
tain cleaning compounds requires the use of
o neutralizer solution which is usually
packed and sold with the cleaning compound
and should be used as directed.

FLUSHING., If the tubes in the radiaior be-
come clogged, the obstructions may some-
times be removed by reverse flushing of the
radiatoer, When the clogging is caused by
leaves or other trash, this material vsually
is deposited at the tops of the tubes.

Disconnect the lower radiator hose and con-
nect a pressure water hose to the lower ra-
diator connection with a suitable adapter.
Then plug the upper radiator hose connec-
tion, remove the radiator cap, and force
water upward through the radiator. The
trash will then be loosened from the top of
the tubes and will flow out through top of
the radiator with the water. CAUTION: Do
not use over 5 pounds pressure in this flush-
ing operation as excessive pressure may
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cause the radiator tubes or tanks o rupture.

INSPECT FOR LEAKS AFTER CLEANING OR
FLUSHING. After the cooling system has
been cleaned or flushed, and before new
coolant is poured into the system, a com-
plete inspection should be made of the en-
tire system to detect and correct any leaks
that may have been uncovered. Correct all
leaks to avoid foaming, loss of solution, and
corrosion.

When servicing the cooling system for sum-
mer operation, it is recommended that o re-
liable rust inhibitor be added to the water
to keep the system free from rust. Use the
inhibitor as directed an the container.

CLEANING EXTERIOR OF RADIATOR. Clean-
ing the fins of the radiafor can best be ac-
complished by means of an air blast carry-
ing a grease solvent, such as oleum spirits
or carbon tetrachloride, directed at the front
side of the core and passing through fo the
back, or the fan side. Mever use gasoling,
fuel oil, or kerosene. The radiator grille
should be opened and the engine should be
covered before performing this operation.
CAUTION: Provide adequate ventilation of
the working area during this operation to
avoid possible foxic effects of the cleaning

spray.



5. RADIATOR

RADIATOR SHELL

Fig. 2 — Radiator and

UPPER RADIATOR MOUNTS

BRACING RODS

Flg 3 — Rear of

Radiator Assembiy

A. Description

The radiator core is of the conventional tubular
type, mounted in a heavy one piece shell and
shroud assembly. It is protected by a grille hinged
to the front of the radiator shell. Vibration snub-
bers (rubber) are used in attaching the radiator
core to the shell to minimize shock and vibration.

B. Removal of Radiator

1. Drain the cooling system (refer to “FILLING
AND DRAINING OF SYSTEM” in this sec-
tion).
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2. Open the hinged grille and remove the cap-
screw from the head light wire clip at the
upper left side of radiator,

3. Remove the upper (inlet), and lower (outlet),
radiator hose connections from the radiator.

4. Remove the 12" x 2%" capscrews from the
center of both fop radiator mounting as-
semblies,

3. Remove the three (3) %" x 3" capscrews
from each side of the bottom radiator mount-
ing assemblies.

0. Using a svitable hoist, and a chain or rope
encircling the radiator core vertically, re-
move the radiator core from the shell. NOTE:
When the radiator is removed from the shell,
the two spacing tubes used on the center
bolts of the top radiator mounts will fall from
position. Replace them in the top mounting
assemblies before radiator is re-installed.

C. Inspection and Repair

Clean the air passages in the core and test the
core for clogging and leaks. Clean the core if
clogging is evident and repair any leaks by solder-
ing. Straighten any bent cooling fins.

D. Installation of Radiator

1. Place the radiator core in position in the shell
and start the two (2) top mounting center
capscrews into the threads of the radiator
core assembly, using o lockwasher and a
centering washer next fo the head of each
bolt. Be sure that the spacing tubes are in
position between the front of the top mount-
ing assemblies and the rear of the threaded
boss of the radiator core assembly. NOTE:
Do not tighten the capscrews at this stage
of installation,

2. Raise the radiator assembly as high as pos-
sible without imposing excessive strain on
the two (2) top mounting center bolts.

3. Place a Io‘ckwcssher, snubber washer, vibra-
tion snubber, and o spacing tube on each
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Fig. 4 — Radiator Mounting Details

of the six (6) botiom mounting capscrews.
The bottom vibration snubber is to be in-
stalled on the capscrew with the large diam-
eter of the snubber facing the head of the
capscrew.
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10.

11.

Insert one of these assemblies into the right
rear mounting hole on the bottom of the
radiator shell assembly, pull the capscrew
down until end of capscrew is even with top
of vibration snubber centered on capscrew,
then install another vibration snubber in the
top of the snubber mounting hole with the
large diameter of the snubber facing the
radiator core.

Push the capscrew through the upper snub-
ber, align the capscrew with threads in
tapped block, and screw it into the tapped
block approximately four (4) threads.

Following procedure as outlined in 4 and 5
above, insert a snubber assembly in the rear

mounting hole on the left side of the radiator
shell.

Install the remaining four (4) snubber as-
semblies in the other mounting holes at ran-
dom and tighten the capscrews until the rub-
ber parts of the vibration snubbers are com-
pressed to the point where the spacing tubes
bottom and prevent further compression.

Tighten the center bolts in the top mountings
until spacer tubes bottom.

Install the upper (inlet), and lower (outlet),
radiator hose connections to the radiator
using new gaskets if necessary.

Bolt the head light wire clip in position on
radiator. Close and fasten the radiator
grille.

Fill the cooling system (refer to “FILLING
AND DRAINING OF SYSTEM” in this sec-
tion).



6.

A. Description

The radiator shell assembly is a heavy steel weld-
ment consisting of a shell and fan shroud. Brackets
and tapped blocks are incorporated in the design
of the shell for atfaching a radiator screen. A
heavy, bar type, hinged grille is attached to the
front of the shell for protection of the radiator.

B.. Removal of Shell

NOTE: The radiator shell assembly may be re-
moved from the tractor without removing the ra-
digtor core from the shell, or it may be removed
after the core has been removed. The following in-
structions pertain to the removal of the shell and
core as a unit. Removal of the radiator shell as-
sembly with the radiator core removed from shell
is identical with the exceptions of operations 1, 2,
and 7 which will be eliminated from the pro-
cedure.

1. Drain cooling system (refer to “FILLING AND
DRAINING OF SYSTEM” in this section).

2. Remove the air pre-cleaners and the engine

hood.

3. Remove the hex nuts from the front ends of
the bracing rods used in bracing the cowl
and the radiator shell.

4. Disconnect the head light wiring harness at
the fuse plug located at the left rear of ra-
diator shell and remove clip from top of left
shell mounting pad.

5. Remove the capscrews attaching each front
fender to the radiator shell.

6. Remove the mounting bolts used to attach
bottom of radiator shell to main frame.

7. loosen the hose clamps from the top and
bottom radiator elbows and slide hoses onto
elbows.
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RADIATOR SHELL

8. Using a suitable rope sling or chain, raise
the core and shell assembly fo remove weight
from main frame, then move assembly for-
ward being careful not to strike the fan
with the shroud part of the shell assembly.

C. Installation of Shell

1. Place radiator and shell assembly in posi-
tion on main frame and secure mounting
pads to main frame with the %" x 3” cap-
screws, lockwashers, flat washer, and nuts.
The capscrews are installed with the heads
down and a flat washer, lockwasher, and
nut are used at the top of the shell mounting
pads, CAUTION: Be sure that the front ends
of the front fenders are to the outside of the
sides of the radiator shell when the shell is
placed in position on main frame and that
the brace rods enfer the brackets on the ra-
diator shell.

2. Attach the front fenders to the radiator
shell with three (3) '2” x 1%" capscrews,
using flat washers under the capscrew heads
and flat washers, lockwashers, and hex nuts,
in the order named, on the inside of the ra-
diator shell,

3. Place hoses in position on the upper and
lower radiator elbows and secure with the
hose clamps.

4. Attach the headlight wiring harness clip to
the left shell mounting pad, insert fuse in
fuse plug, and connect the two halves of the
fuse plug. '

5. lInstall bracing rod nuts, engine hood, and
air pre-cleaners.

6. Fill radiator with coolant (refer to “FILLING

AND DRAINING OF SYSTEM" in this sec-
fion).



7. WATER PUMP

A. Description

A centrifugal type water pump is used for circulat-
ing the cooling liquid through the engine and ra-
diator. A bronze impeller is pressed on, and pinned
to, one end of a case-hardened steel shaft and a
pump drive coupling with an oil thrower is pressed
on the opposite end. The oil thrower shrouds the
inner end of the pump body flange to pre-
oil creeping along the shaft and
through the shaft bearing. The. shaft is sup-
ported at the drive end on a sealed double row
combination radial and thrust ball bearing, and is
prevented from moving endwise by “staking” the
pump housing at the inner end of the bearing.

vent from

Water is prevented from creeping along the shaft
from the impeller end by means of o spring-loaded
“Neoprene” seal, retained in the impeller by o steel
stamping. The pump shaft and the bearing consti-
tute one assembly and are serviced as such,

B. Water Pump Lubrication

The water pump ball bearing is the “shielded” type
and filled with lubricant when assembled, there-
fore no further lubrication is necessary.

C. Service

The construction of the water pump is conducive to
long life with minimum attention, providing that
only clean water is poured info the cooling system
and care is taken to keep grit or abrasive mate-
rial from being circulated through the system.
Woater containing alkali is especially harmful fo the
water pump because it causes corrosion of the seat-
ing surface for the water pump seal.

D. Removal of Water Pump

1. Drain the cocling system (refer to “FILLING
AND DRAINING OF SYSTEM” in this sec-
tion).

2. Remove the right front fender, then remove
the breathing pipe from the governor.

3. Loosen the hose clamp on the water pump fo
oil cooler seal and the hose clamp attaching
the by-pass tube hose to the water pump
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body cover.

4. Remove the three (3) capscrews attaching the
water pump to the blower; the inner cap-
screw can be removed with the special fuel
pump and water pump wrench.

5. Free the pump from the blower by “jarring”
it with the palm of the hand and revolve it
until the pump will clear the adjacent parts
and can be removed.

E. Water Pump Disassembly

1. Remove the four (4) nuts and lockwashers
and separate the pump cover from the pump
body cover.

2. Using a small punch, drive the 3/16" x%"
pin out of the shaft and impeller assembly.

Place the pump in an arbor press, as shown
in Fig. 5, and press the shaft out of the im-
peller. The shaft and bearing assembly will
also be removed from the pump body in this
operation. If replacement of the carbon seal-
ing washer or of the steel pump body insert
is the only repair necessary, no further disas-
sembly of the pump need be made as all the
seal parts may now be removed.

IMPELLER

- WATER PUMP BODY

| Fig. 5— Pressing Water Pump Shaft from ___J
Impeiler



3. If further disassembly is necessary, the pump
shaft coupling and the oil thrower assem-
bly may be forced from the shaft with the
water pump shaft coupling remover as il-
lustrated in Fig. 6.

| _COUPLING

Fig. 6 —Removing Coupling
from Impeller Shafi
The pump drive coupling is pressed on the
shaft and is driven solely through the press
fit. The metal stretches when being pressed
onto the shaft and, if repeatedly removed
and installed, the bore of the drive coupling
will become enlarged, causing a loose fit on
the drive shaft. This fit should be checked
and, if necessary, a new coupling should be

installed.

F. Inspection and Repair

Repair of the water pump will consist of the re-
placement of any parts that are worn. If the car-
bon sealing washer or the steel insert (contacting
the sealing washer) are scored, or rough, they may
be replaced as foliows:

1. Remove the steel insert by driving it from
position in the pump body.

2. The carbon sealing washer, “Neoprene” im-
peller seal, ring spring, or guide may be re-
moved from the impeller by removing the
seal retaining cup if replacement of any of
these parts is necessary.

3. Install a new pump body insert (mating ring
for carbon sealing washer) by pressing it into
position in the counterbore of the pump body.
CAUTION: Be sure that the polished surface
of the ring is up when installing it in the
pump body and that the counterbore of the
pump body is clean so that the insert will
seaf squarely in the pump body.

G. Water Pump Assembly

Before starting to assemble the pump, study Fig.
7, which shows the relative location of all parts of
the pump, then assemble as follows:

PUMP SHAFT COUPLING
PUMP SHAFT

SLINGER

SEAL RETAINING CUP
BODY ASSEMBLY

Fig. 7 —Wafer Pump Detuils

SEAL (NEQPRENE)
SEAL CLAMPING RING

INSERT
CARBON WASHER
SEAL SPRING GUIDE

SEAL SPRING
IMPELLER
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Place the pump body on a bench (cover end
down). Insert the shaft and the bearing os-
sembly into the pump and drive the bearing
down through the bore in the pump body
until the inner end of the bearing is flush
with the inner face of the flange. Using a
center punch, stake the pump body flange
against the end of the bearing outer race
in three or four places to prevent the bearing
from moving endwise.

Assemble the spring guide, seal, clamp ring,
and carbon seal washer together. Insert the
spring into the impeller hub, then put the
assembled seal parts next to the spring and
fock the assembly in the impeller hub by
driving the retaining cup down over the hub
of the impeller.

Place the impeller and seal assembly on the
end of the shaft inside the pump body, then
position the impeller so that the hole in the
shaft lines up with the hole in the impeller.
Support the other end of the shaft on the
bed of a press, then press the impelier on
so that it is located 11/32" past the end of
the shaft. Drive the pin in place and stake
the shaft against the end of the pin to pre-
vent the pin from working out.

Support the impeller end of the pump shaft
on a suitable arbor, and, using o bross
hammer, drive the coupling and oil thrower
assembly on the inner end of the shaft, flush
with the end of the shaft.

Rotate the shaft by hand to check for clear-
ance between the impelier and the pump
body. A clearance of .005” is satisfactory.

Place o gasket on the pump body at the bolt-
ing flange. Place the cover over the studs so
that the elbow will point down when the
pump outlet is attached to the cylinder block.
Tighten the cover in place with four nuts
and lockwashers. Again turn the pump shaft
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by hand to check for clearance between the
impeller and the cover.

H. Installation of Pump

1.

if the pump coupling and thrower assembly
were removed from the blower shaft, in-
sert the splined end of the coupling into the
mating splines of the blower shaft, and
screw the 5/16" x 1%2" socket head capscrew
into blower shaft securely.

Place the water outlet packing flange over
the pump outletf, with the flat machined face
towards the pump body, then install the
pump outlet packing in place on the pump

Place the hose clamp and the water pump
inlet seal over the inlet elbow.

Hold the pump assembly in place at the end
of the blower cover so that the lugs on the
two drive couplings are in line when the
pump inlet elbow points down. Fasten in po-
sition with three (3) capscrews and lock-
washers.

Slide the water outlet packing and the pack-
ing flunge up against the cylinder block and
fasten with two (2) capscrews and lock-
washers.

Slide the pump inlet seal and hose clamp in
place at the junction of the oil cooler and
pump inlet elbow, and tighten the hose
clamp.

Connect the by-pass jube hose fo the water
pump body cover.

Install the breathing pipe on the governor
and install the right front fender.

Fill the engine cooling system with coolant
(refer to “FILLING AND DRAINING OF SYS-
TEM” in this section).



8. WATER MANIFOLD AND THERMOSTAT

THERMOSTAT
VENT COCK *

b

GASKET

OUTLET ELBOW

A. Description

Coolant leaving the cylinder head through the
openings directly over each exhaust port, enters
the water manifold which is attached to the cylin-
der head. A gradually increasing area in the mani-
fold from the rear end terminates in « flange at
the front of the manifold where the thermostat
housing is attached.

Unrestricted water flow through the circulating
system is accomplished by the use of a thermostat,
so positioned, that when the thermostat is closed,
the flow of water from the engine water manifold
to the radiator inlet (upper hose) is shut off. The
flow of water is then directed from the manifold
to the water by-pass tube and then back to the in-
let side of the water pump.

Before the thermostat starts to open (below water
temperature of approximately 165° F.), the water
circulates through the engine circulating system
only. When the thermostat opens (fully opened at
approximately 185° F.), the water circulates
through the radiator and the entire circulating
system,

B. Service

Replacement of the thermostat will be necessary
when the thermostat becomes corroded and sticks
in the open or closed position, or when the bel-
lows of the thermostat becomes ruptured and fails
to operate.

PIFE PLUG
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Fig. 8 — Water Manifold Detuails

THERMO GAGE

MANIFOLD

FIPE PLUG

C. Thermostat Replacement

1.

Drain the cooling system (refer to “FILLING
AND DRAINING OF SYSTEM” in this sec-
tion).

Disconnect the radiator inlet hose from the
water manifold elbow.

Remove the four (4) capscrews attaching the
elbow to the front of the water manifold,
then remove the elbow, gasket, and the ther-
maostat.

Clean the thermostat seat in the elbow. Ex-
omine the gaskets used between the elbow
and the upper end of the by-pass tube, and
between the upper end of the by-pass tube
and the water manifold, and replace if nec-
essary.

Using gasket cement or sealing compound,
cement the gaskets in place. Place the ther-
mostat in position in elbow (bellows end pro-
jecting out), then install the elbow and
thermostat. Install the attaching capscrews.

Coat the inside of the elbow connecting hose
with sealing compound and connect it to the
elbow.

Fill the engine cooling system with coolant
(refer to “FILLING AND DRAINING OF SYS-
TEM” in this section).



D. Water Manifold Replacement

1. Drain the cooling system (refer to “FILLING
AND DRAINING OF SYSTEM” in this sec-
tion).

2. Remove the engine air pre-cleaners, engine
hood, and the muffler.

3. Remove the thermo gage tube from the rear
of the water manifold. Remove the four (4)
capscrews attaching the outlet elbow to the
front of the manifold.

4, Remove the nuts and lockwashers attaching
the manifold to the cylinder head and re-
move the manifold. Remove the manifold-to-
cylinder head gaskefs. Clean all traces of
the old gaskets from the cylinder head and
the manifold.

9. FAN, FAN BELTS, AND

A. Description

The fan draws air through the engine cooling ra-
diator and helps to cool the engine coolant as it
circulates from the fop to the bottom of the radiator
core. The fan assembly is mounted on a bracket
which is bolted to the engine balance weight cover.
The fan is bolted to the fan pulley, which rotates
on two boll bearings and is driven by two (2)
V-belts from o pulley on the front end of the en-
gine crankshaft. A fan belt tightening idler assem-
bly, mounted on a hinged type bracket and bolted
to the right side of the engine balance weight
cover, is provided as a means for adjusting the
fan belts.

B. Lubrication

The fan bearings and the fan belt tightening idler
bearings must be fubricated after each 200-hours
of operation. A lubricating fitting is provided in the
rear end of the fan spindle and in the pulley of the
fan belt tightening idler for lubricating the bear-
ings. Use only a hand operating type grease gun
when lubricating, to prevent domage fo the oil
seals from too much pressure.

C. Fan Belt Adjustment

The belts are properly adjusted when the

5. Using gasket cement or sealing compound,
cement a new gasket in position around each
opening in the cylinder head and place the
manifold over the attaching studs. Install the
lockwashers and nuts on the studs and tight-
en the nuts evenly, starting at the center of

the manifold and working towards each end.

6. Install the outlet elbow and thermostat
as described in “THERMOSTAT REPLACE-
MENT" in this section.

7. Install the thermo gage tube in the rear of
the manifold. Install the muffler using new
exhaust muffler gaskets. Install the engine
hood and the engine air pre-cleaners.

8. Fill the engine cooling system with coolant
(refer to “FILLING AND DRAINING OF 5YS-
TEM" in this section).

FAN BELT TIGHTENING IDLER
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Fig. 9 — Fan Belt Adjustment

straight (left) side of the belts can be pressed in-
ward approximately 1% inches at a point half"
way between the crankshaft and the fan pulley.

To Adjust the Fan Belts

1. Loosen the capscrew in the adjusting arm
at the idler pulley, and loosen the two fan
idler hinge bholts.

2. Move the fan idler in or out until the correct



tension of the belts is obtained.

3. Tighten the capscrew in the adjusting arm
and the fan idler hinge bolis.

D. Removal of Fan

1. Remove the engine air pre-cleaners, engine
hood, and the right front fender.

2. Drain only enough of the engine coolant
from the system so that the radiator inlet
- elbow may be disconnected and removed,
then disconnect and remove the radiator
inlet elbow.

3. Loosen the tension on the fan belts and on
the generator driving belt.

4. Remove the three (3) capscrews attaching
the fan mounting bracket to the engine bal-
once weight cover, then remove the gen-
erator driving belt and the two (2) fan belis
from the fan pulley. Remove the fan assem-

bly from the engine.

E. Disassembly of Fan

1.

Remove the capscrews attaching the fan
blade assembly o the pulley hub and re-
move the fan blade assembly and the fan
spacer.

Remove the nut and the fan mounting washer
from the rear end of the fan spindle (shaft),
then using a suitable puller, remove the fan
mounting bracket. Remove the “"Woodruft”
key from the shaft.

Remove the snap ring from the fan pulley
and turn the seal retainer out of the fan
pulley. Remove the sealing washer, retaining
washer, and retaining washer gasket.

install the nut back on the rear end of
the fan spindle (shaft), and place the as-
sembly in a vise by clamping the nut, then
drive the pulley off the fan spindle assembly.
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Fig. 10 —Fan Details
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5. Remove the fan spindle nut from the front
end of the spindle, place the spindle assem-

bly in a press, and press the shaft out of:

the bearings.

F. [Inspection of Fan Parts

Wash all the parts in clean solvent or fuel oil and
inspect them for wear or damage. Lubricate the
bearings with light engine oil and rotate them by
hand to check for binding or wear. Replace them
if they do not roll easily or if they are worn. The
bearings must fit snugly in the pulley hub and on
the fan spindle. Replace the spindle if it is bent or
worn, or if the threads are damaged beyond re-
pair, Discard the sealing washer (cork seal) in the
retainer and install a new one when assembling.
Replace the fan belts if they are frayed. Make cer-
tain that the pulley grooves are smooth.

G. Assembly of Fean

Refer to Fig. 10, which shows the relative location
of the component fan parts.

1. Press the rear ball bearing in position on the
fan spindle. Place the bearing spacing sleeve
and the bearing spacing washer in position
on the spindle and line up the lubricating
hole in the spacing sleeve with the hole in
the spindle. Press the front ball bearing in
position on the spindle, making certain that
it is pressed on tight against the spacing
washer. Install the fan spindle nut on the
front end of the spindle and tighten it se-
securely,

2. Start the spindle assembly in the back bore
of the pulley, then press or drive it into po-
sifion.

3. Place the rear bearing retaining washer
gasket and the retaining washer in position
on the spindle and install a new sealing
washer (cork seal) in the seal retainer. Be-
fore installing the seal retainer in the fan
pulley, it is necessary to mark the location
of the hole (in the retainer) for the locking
prong of the snap ring as the hole is not visi-
ble when the retainer is installed. Install the
retainer and tighten it snugly by using a
punch and hammer but do not overtighten

as the sealing washer (cork seal) might be
damaged. Install the snap ring around the
hub of the pulley with the prong of the snap
ring inserted through the hole in the hub and
info the hole in the retainer.

4. Install the pulley cap in the front end of the
pulley hub if it was removed. Install the
"Woodruff” key in the rear end of the spin-
die, then press the fan mounting bracket in
place on the spindle. Install the fan mount-
ing washer and nut. Tighten the nut securely.

5. Install the grease fitting in the rear end of
the spindle if it was removed. Fill the bearing
compartment of the pulley with lubricant
through this fitting.

6. Place the fan spacer and the fan in position
on the pulley and install the attaching cap-
screws.

H. Installiation of Fan

1. Hold the fan assembly in position on the
engine, then place the fan belts and the gen-
erator driving belt in the grooves of the fan
pulley. Install the three (3) capscrews and
lockwashers used to attach the fan mount-
ing bracket to the engine balance weight
cover and tighten the capscrews securely.

2. Adjust the fan belts (refer o “FAN BELT AD-
JUSTMENT” in this section). Adjust the gen-
erator driving belt (refer to “GENERATOR
DRIVING BELT ADJUSTMENT” in Section
Vi),

3. Coat the inside of the radiator inlet connec-
tion hoses with sealing compound, then in-
stall the radiator inlet elbow. Tighien the
hose clamps securely.

4. Install the front fender, engine hood, and
the engine air pre-cleaners.

5. Fill the engine cooling system with coolant
(refer to "“FILLING AND DRAINING OF
SYSTEM” in this section).

I. Removal of Fan Belt Tightening Idler

1. Remove the right front fender. Loosen the



MOUNTING BRACKET

capscrew in the adjusting arm at the idler
pulley, and loosen the two (2) fan belt idler
hinge bolts.

2. Move the idler adjusting arm in and re-
lease the tension on the fan belts, then re-
move the belis from the grooves in the pulley.

3. Remove the capscrews attaching the mount-
ing bracket to the engine balance weight
cover and remove the assembly from the
tractor.

J. Disussembly of Fan Belt Tightening
idler

1. Remove the mounting bracket from the ad-
jusfing arm,

2. Remove the capscrews attaching the pulley
cap, then remove the cap and cap gasket.
Remove the pulley shaft nut.

3. Place the assembly in a suitable press, then
press the adjusting arm assembly out of the
pulley assembly. Remove the bearings, snap
rings, and the oil seal.

K. Inspection of Fan Belt Tightening
idier Parts

Wash all the parts in clean solvent or fuel oil and
inspect them for wear or damage. Lubricate the
bearings with light engine oil and rotate them by
hand to check for binding or wear. Replace them

OiL SEAL

BALL BEARING (REAR)

Fig. 11 —Fan Belt Tightening Idler Details
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if they do not roll easily or if they are worn. The
bearings must fit snugly in the pulley hub and on
the shaft of the adjusting arm. Examine the oil
seal for damage or wear and replace if necessary.
Make certain that the pulley grooves are smooth.
Replace the fan belts if they are frayed.

L. Assembly of Fan Belt Tightening ldler

Refer to Fig. 11, which shows the relative location
of all the parts.

1. Install the two (2) snap rings in the pulley,
then install the front and the rear ball bear-
ings in the pulley. Install the oil seal (with
the lip of the seal pointing away from the
bearing) in the pulley.

2. Lubricate the shaft of the adjusting arm with
light engine oil, then press it into the bear-
ings and pulley, using care so that the oil
seal is not damaged. Install the pulley shaft
nut and tighten it securely. Install the pulley
cap gasket and the pulley cap.

3. Install the grease fitting in the pulley if it
was removed, then fill the bearing compart-
ment of the pulley with lubricant through this
fitting.

4. Install the mounting bracket on the adjust-
ing arm but do not tighten the clamping
bolts.



M. Installation of Fan Belt Tightening of the belts is obtained (belts adjusted so

idler that the straight (left) side of the belts can
be pressed in approximately 1% inches at
a point half way between the crankshaft and
the fan pulleys), then tighten the capscrews
in the adjusting arm and the fan idler hinge
bolts. Refer to Fig. @ in this section.

1. Place the assembly in position on the engine
and install the capscrews attaching the
mounting bracket fo the engine balance
weight cover,

2. Place the fan belis in the grooves of the 4

Install the right front fender.
pulley.

3. Move the idler out until the correct tension
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SECTION V~—ENGINE LUBRICATING SYSTEM

Topic Title

Description of System
Lubricating Oil Pump
Oil Pressure Regulator

Topic No.

........... 1
............... 2
........... 3

Pump Driving Crankshaft Gear and

Pump Intermediate Driving Gear. . .

Lubricating Qil Cooler

...............

~N O b

Ol COOLER PRESSURE &
RELIEF YALVE :

PRESSURE REGULATCRE
{STABLIZER] VALVE

ENGINE OIL GALLERY

LUBRICATING & 5
OlL FILTER —~ =y g

PRESSURE OIL PUMP RELIEF ‘. e
(SAFETY) VALVE

PRESSURE CIL PUMP
SCAVENGING

QIL COOLER l

Elf
.
[y

OIL PAN —REAR

OIL PAN
UPPER —FRONT

QL PAN—LOWER

The engine lubrication system shown schematically,
includes the gear driven oil pump, oil cooler, oil
filter, and oil pressure regulator valve,

A spring-loaded plunger and spring type pressure
relief valve, located in the pump body, limits the
pump discharge pressure to approximately 100
pounds per square inch. Stabilized oil pressure is
maintained within the engine by the oil pressure
regulator valve located in the oil gallery at front

W o PUMP REAR

INTAKE SCREEN— PRESSURE PUMP

Fig. T — Schematic Lubrication Oil Diagram
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end of the cylinder block. A pressure relief valve,
located in the adapter assembly of the oil cooler,
by-passes the oil directly from the pump to the
lubricating system in the engine if the oil passages
in the oil cooler become clogged, or if in cold
weather, the oil is too thick fo circulate freely
through the cooler.

The oil pump draws the oil from the crankcase and
circulates it under pressure through the oil cooler,



oil filter, and the engine. The oil, affer passing
through the oil cooler, is conducied through a ver-
tical drilled passage in the cylinder block to a
longitudinal main oil gallery on the blower side
of the cylinder block. This gallery distributes the oil
to the main bearings and to the horizontal pas-
sages at each end of the block. A portion of the
oil from the main gallery is conducted through an
external line to the filter. After passing through
the filter where it is cleaned, it returns to the
crankease.

From the two horizontal passages in the end of the
block, two vertical passages (in each end of the
block) carry the oil to the end bearings of the cam-
shaft and the balance shaft, as well as o the oil
passage in the camshaft, which conducts the oil
to the camshaft intermedicfe bearings.

Qil for the lubrication of the connecting rod bear-
ings, piston pins, and for the cooling of the piston
heads, is provided through the drilled crankshaft
from the adjacent forward main bearings. The gear
train is lubricated by the overflow of oil from the
camshaft pocket through a communicating possage
into the gear cover from the camshafi, balance
shaft, and idler gear bearings. The blower drive

gear bearing is lubricated through an external
pipe from the rear horizontal oil passage of the
cylinder block.

A second longitudinal gallery is provided on the
camshaft side of the cylinder head and is supplied
with oil from one of the vertical bores at each end
of the cylinder block. Oil from this gallery enters
the hollow rocker arm shafts through the hollow
rocker shaft bracket capscrews and lubricates the
rocker arm bearings and push rod clevis bearings.

Excess oil from the rocker arms lubricates the valve
ends and push rods and drains to the cam pockets
in the cylinder head from which the cams are lu-
bricated, After reaching a certain level, this oil
overflows through two holes ot each end of the
blower housing, providing lubrication for the
blower drive gears at the rear end and the gov-
ernor drive assembly at the front. A dam in the
blower housing cover maintains an oil level which
submerges the teeth of the lower blower rotor tim-
ing gear. An oil slinger on the opposite end of the
lower rotor throws ail into the governor weight as-
sembly. Surplus oil passes from the blower to the
oil pan through drilled holes in the cylinder block.

2. LUBRICATING OIL PUMP

A. Description

The lubricating oil pump is a gear type pump
driven by an intermediate gear in mesh with the
gear on the front end of the crankshaft, The inter-
mediate driving gear bracket is doweled and
bolted to the front of the oil pump body assembly.

The oil pump consists of two sets of pump gears
enclosed in a pump body bolted to No. 1 and No.
2 main bearing caps. The rear set of pump gears is
used to pick up and transfer the oil from the rear
end of the upper oil pan to the sump of the lower
front oil pan. The oil is then picked up by the front
set of gears and is forced under pressure through
the engine lubricating system.

A plunger type relief valve is provided in the pres-
sure side of the pump body to by-pass excess oil to
the inlet side of the pump when the discharge pres-
sure exceeds oapproximately 100 pounds per
square inch. To protect the oil pump gears, and
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to prevent the pump losing its prime, a screen is
attached to each suction pipe of the pump. The
screens are-partially immersed in the lubricating
oil contained in the oil pan.

B. Oil Pump Removal

1. Remove the crankcase guard assembly.

2. Drain the oil from the oil pan and remove
the upper and the lower oil pans from the
engine.

3. Remove the two (2) capscrews attaching the
rear supporting bracket for the scavenging
oil pump screen to the main bearing cap.
Remove the two (2) capscrews attaching the
oil pump scavenging tube to the oil pump
front screen support, then remove the scav-
enging tube assembly. Remove the capscrews
attaching the oil pump to regulator pipe and
remove the pipe.
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Remove the four (4) capscrews attaching the
oil pump body assembly in position to the
front two (2) main bearing caps, then re-
move the pump assembly from the engine
using care not to lose the oil pump spacing
shims. Keep the shims separated so that they
may be reinstalled in their original location.

C. Disassembly of Oil Pump

1. Remove the capscrews attaching the oil
pump screen support to the pump body and
remove the support.

2, Remove the two (2) relief valve plugs and

copper washers from each side of the pump

- body, then jar the relief valve assembly
from the body.

3. Remove the four (4) capscrews attaching the

oil pump scavenging body to the oil pump
body and separate the two bodies.

SCAVENGING
PUMP TUBE

OIL PUMP SCREEN

Fig. 2 — Oil Pump Details
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4. Remove the oil pump driven gear (lower
rear gear) from the driven gear shaft. Re-
move the oil pump drive gear (upper rear
gear) from the drive geor shaft and remove
the two (2) "WOODRUFF” keys from the
shatt. NOTE: This gear is a slip fit on the
shaft and keys and may be removed easily.

Remove the pump body spacing plate. Place
the pump assembly in a vise, then, by means
of a gear puller, pull the oil pump driven
gear (front gear used to drive the pump)
from the drive gear shaft and remove the
"WOODRUFF” key.

Pull the oil pump drive gear shaft (including
the upper front drive gear) from the body,
then place the shaft and gear in an arbor
press, with the long end of the shaft down,
and press the shaft out of the gear. Remove
the “WOOQDRUFF” key from the shaft.



D. Cleaning and Inspection of Oil Pump
Parts

Wash the oil pump paris in clean solvent or
fuel oil and thoroughly inspect them before
reassembly of the pump is made.

The principal wearing parts of the oil pump
are the pump gears, If dirt or sludge have
been allowed o accumulate in the lubri-
cating system, the oil pump gear wear may
be rather pronounced in a comparatively
short time. When the oil has been kept clean
and the oil filter has been properly serviced,
the wear on these parts will be very slow.

Inspect the pump gear teeth and the inside
of the body for wear and scoring. The gear
teeth and the inside of the body must be
smooth, having no scratches, score marks, or
rough spots. When the gear teeth, or the
inside of the body, are scratched or scored,
they must be discarded and replaced with
new parts.

The radial clearance between the gears and
the pump body and the end clearance be-
tween the gears and pump body must be
within the range of .002” o .0045". When
these clearances are exceeded, it will be
necessary to replace the affected parts.

Inspect the pump shafts and the bushings in
the pump body and in the driven gears for
excessive wear or scoring. Replace if neces-
sary.

Inspect the seat and the plunger of the oil
pump relief valve (by-pass valve). When
they show excessive wear or roughness they
must be replaced.

gear shaft, then place one of the pump drive
gears on the rear end of the shaft and start
it in position on the “WOODRUFF” key. Press
the shaft into the gear so that the inner end
of the gear is located 6-15/32" from the-
front end of the shafi.

Lubricate the drive gear shaft with engine
oil and insert it info the pump body assem-
bly. Install o “WOODRUFF" key in keyway
in front end of the shaft and start the oil
pump driven gear (gear used to drive the.
pump) onto the shaft with the flat face of the
gear facing the pump body assembly. Place
the assembly on a bed of an arbor press and
press the gear onto the shaft to within .005”
of pump body.

Lubricate and place one of the oil pump
driven gear assemblies in position on the.
pump driven gear shaft (stub shaft), then in-
stall the pump body spacer in position on the
body assembly and on the dowel pins.

Install two (2) “WOODRUFF” keys in the key-
ways in the rear end of the drive gear shaft
and install the other drive gear in position
on the shaft and keys. Install the other driven
gear assembly in position on the driven gear

shaft (stub shaft).

Install the scavenging pump body assembly
in position on the pump body assembly and
on the dowel pins. Install the four (4) cap-
screws and lockwashers used to attach the
body assemblies together. Tighten the cap-
screws securely,

Install one of the oil pump relief valve plugs
and plug gasket in the left side (viewed
from rear of pump as instalied in engine) of

the pump body assembly. Lubricate the re-
lief valve with engine oil and insert the valve
in the other side of the pump body assembly
so that the spring end of the valve is to the

E. Assembly of Oil Pump

Refer to Fig. 2 which shows the relative location
of all parts. NOTE: The drive gear shaft has three
(3) keyways in one end and one (1) keyway in the
opposite end. The end having the three (3) keyways
will be referred to as the rear,

outside (fowards blower side of engine). In-

sert the relief valve spring into position in

the valve, then install the other valve plug

and plug gasket.

1. Install one of the “"WOODRUFF” keys in the
third keyway from the rear end of the drive

81

7. Install the oil pump screen support assem-



bly on the pump assembly. Use new gaskets.

F. Oil Pump Installiation

1. Install the pump assembly in position on the
main bearing caps and install the attaching
lockwashers and capscrews. Be sure that the
shims used between the pump mounting pads
and the main bearing caps are installed in
the same positions as they were when the
pump was removed.

NOTE: The backlash between the oil pump
driven gear and the oil pump driving gear
(intermediate gear) should be .002" o .006".
This backlash is NOT adjustable. If the back-
lash between these two gears exceeds .006”,
the gears must be replaced.

The backlash between the oil pump driving
gear (intermediate gear) and the driving
crankshaft gear (gear on front end of crank-
shaft) should be .002" to .006". The back-
lash between these two gears is conirollable
by use of shims between the pump mounting
pods and the main bearing caps. The addi-
tion of a .005” shim under each mounting

pad will increase the backlash between the
two gears approximately .0035",

The above clearance measurements must
always be taken with the pump fastened se-
curely to the main bearing caps in its normal
position.

2. Install the oil pump to regulator pipe, using
new gaskets. Attach the oil pump scaveng-
ing tube assembly to the pump assembly,
using o new gasket, Position the scavenging
tube supporting bracket with the tapped
holes in the main bearing cap, then install
the attaching capscrews and lockwashers.

3. Re-check all the attaching capscrews for
tightness fo make certain there will be no
leaks in the connections.

4. Install the upper and the lower oil pans,
using new gaskets, then fill the engine with
the proper viscosity oil to the full mark on
the oil level gage rod.

5. Install the crankcase guard assembly.

3. OIL PRESSURE REGULATOR

A. Description

Stabilized lubricating oil pressure is maintained
within the engine at all speeds, regardless of oil
temperature, by means of a regulator valve located
at the front right corner of the engine crankcase
and in registration with the vertical oil gallery.

The regulator valve assembly consists of a hollow
piston-type valve, a compression spring, a plug to
retain the spring, and a valve body.

The valve is held on its seat by the spring, which
is held in compression by the plug screwed into
the valve opening in the valve body. The assembly
is bolted to the lower flange of the engine block
and sealed against oil leaks by a gasket between
the two members. When conditions are such that
the oil pressure at the valve exceeds approximate-
ly 45 pounds per square inch, the valve is lifted
off its seat and the oil from the engine gallery is
by-passed to the engine crankcase,
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B. Service of Pressure Regulator Valve

Under normal conditions, the valve should require
very little attention. If the lubricating system has.
been allowed to sludge up, the regulator valve
may not work freely, thereby remaining open or
failing to open.

Whenever the lubricating oil pump is removed for
inspection or repdirs, the regulator valve assembly
should also be removed, thoroughly cleaned, and
inspected.

C. Removal of Pressure Regulator Valve

With the oil pump removed from the engine, the
regulator valve may be removed as follows:

1. Remove the two (2) capscrews attaching the
valve body to the cylinder block.

2. Strike the lower end of the valve body light-
ly to separate the valve body from the gas-



CAPSCREW

BODY VALVE SPRING PLUG

ket and cylinder block. Remove the vailve
and gasket.

D. Disassembly and Inspection of Pressure
Regulator Valve

1. Clamp the valve body in a vise and remove
the plug from the valve body.

Remove the spring and valve from the body.

Thoroughly clean the parts in clean solvent
or fuel oil and dry with compressed air, then
inspect them before reasiembly. All the pas-
sages must be open and the valve free from
score marks. Lubricate the valve with light
engine oil, then insert it into place in the
valve body; the valve must move freely in the

body.

E. Assembly and Installation of Pressure
Regulator Valve

Refer to Fig. 3 which shows the relative location of
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Fig. 3 — Oil Pressure Regulaior
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all parts,

1. Lubricate the valve with light engine oil and
insert it info position in the valve body, with
opened end of valve towards the threaded
end of valve opening. '

Insert the spring inside the valve, then in-
stall the plug. Tighten the plug securely.

Remove all traces of the old gasket from
the valve body and the cylinder block, then
position a new gasketl, coated with gasket
cement, on the valve body.

Attach the valve body to the cylinder block
with two (2) lockwashers and capscrews.
Tighten the capscrews securely.

Install the lubricating oil pump (refer to
“QIL PUMP INSTALLATION" in this section).



4. PUMP DRIVING CRANKSHAFT GEAR AND PUMP
INTERMEDIATE DRIVING GEAR

A. Description

The intermediate driving gear is mounted on a
bracket which is doweled and bolted to the front
of the lubricating oil pump body assembly as
shown in Fig. 2. With this type mounting, the inter-
mediate driving gear may be inspected or replaced
by the removal of the lubricating oil pump.

The oil pump driving crankshaft gear is keyed to
the front end of the engine crankshaft with o
“WOODRUFF” key. The driving crankshaft gear
meshes with the intermediate driving gear which
is also in mesh with the driven gear on the front
end of the oil pump. Whenever inspection or re-
placement of the driving crankshaft gear is neces-
sary, removal of the crankshaft front cover is
required.

B. Removal of Oil Pump Driving Crank-
shaft Gear and Intermediate Driving
Gear

Whenever the lubricating oil pump is removed for
inspection or repairs, these two (2) gears should
be inspected and replaced if necessary. Check the
backlash between the intermediate driving gear
and the driving crankshaft gear. The minimum
backlash is .002", and the maximum is .006". K
the backlash exceeds .006” the gears should be
replaced.

With the lubricating oil pump removed proceed
as follows:

1. Remove the engine air pre-cleaners, engine
hood, and the radiator assembly. Refer to
"REMOVAL OF RADIATOR” in Section IV,

2. Remove-the crankshaft pulley and the vibra-
tion damper assembly. Refer to “VIBRATION
DAMPER" in Section IX.

3. Remove the two (2) bolis attaching the en-
gine front trunnion support to the front sup-
porting hanger. Loosen but do not remove,
the bolts attaching the engine rear support-
ing brackets to the main frame. Raise the
front end of the engine only encugh so that
the front trunnion support may be removed.
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4. Remove the two (2) capscrews attaching the
trunnion support cap to the front frunnion
and remove the cap and trunnion.

5. Remove the capscrews attaching the crank-
shaft front cover to the cylinder biock and
remove the cover. Remove the capscrew on
the oil pump intermediate support assembly,
then remove the intermediate gear from the
support.

6. Remove the vibration damper rear cone, oil
slinger, and the driving gear from the front
end of the crankshaft.

C. Inspection

Inspect both gears for rough or worn teeth and in-
spect the intermediate driving gear journal (on
bracket) for wear and roughness. Examine the
bushing in the intermediate driving gear for wear
and make certain it is smooth. Replace the neces-
sary parts.

D. installation of Oil Pump Intermediate
Driving Gear and Qil Pump Driving
Crankshaft Gear

1. Insert the “WOODRUFF” key in the crank-
shaft and push the crankshaft driving gear
in position on the crankshaft with the hub
of the gear facing the main bearing. Install
the oil slinger with the “dished” outer diam-
eter away from the gear.

2. Lubricate the intermediate driving gear jour-
nal with engine oil, then install the gear on
the journal with the hub of the gear towards
the front. Fasten the intermediate gear in
position with the retaining washer, lock-
washer, and capscrew.

3. Slide the crankshaft front cover in position
on the crankshaft and onto the dowel pins in
the engine block, then lubricate the oil seal
in the cover. Install the vibration damper
rear cone, with split end of cone towards the
front, on the crankshaft and through the oil
seal and against the oil slinger. Make certain
that the outer diameter of the cone is smooth



where it contacts the oil seal. Fasten the
crankshaft front cover in position with the
lockwashers and capscrews. Make certain
that the proper length capscrews are in-
stalled in their proper location when fasten-
ing the cover in position.

4. Examine the cushion ring (rubber ring)} for
the engine front trunnion support and make
certain that it is in good condition, then
install the front trunnion support and sup-
port cap in place on the crankshaft front
cover and start the attaching capscrews but
do not tighten.

5. Lower the front end of the engine so that the
front trunnion support rests on the engine
front supporting hanger, then install the bolts
attaching the front trunnion support to the

10.

supporting hanger.

Tighten the capscrews attaching the front
trunnion supporf cap to the trunnion support
assembly.

Tighten the bolts aftaching the engine rear
supporting brackets to the main frame.

Install the vibration damper assembly and
crankshaft pulley. Refer to “VIBRATION
DAMPER.” in Section iX.

Install the radiator assembly, engine hood,
and air pre-cleaners. Refer to “INSTALLA-
TION OF RADIATOR" in Section V.

install the lubricating oil pump. Refer to
"OIL PUMP INSTALLATION" in this section.

5. LUBRICATING OIiL COOLER

the top into a gallery in the cylinder block.

A. Descripiion

The oil cooler consists of a multiple plate, corro-
sion-resistant, cooling core contained in a cast iron
housing. The surrounding water drawn through the
cooler housing by the water pump regulates the oil
temperature during the fime the oil travels through
the small passages within the cooling core. The
hot oil enters the cooling unit at the bottom, flows
through the inside passages, ond is discharged at

B. Removal of Qil Cooler

1.

Drain the engine cooling system (refer to
“FILLING AND DRAINING OF SYSTEM” in
Section 1V). Remove the right front fender
ond the governor breathing pipe.

Loosen the hose clamp on the water pump fo
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Fig. 4 — Oil Cooler Details




oil cooler seal and slip the seal up on the
pump inlet.

3. Disconnect the oil cooler water inlet elbow
from the bottom of the il cooler housing by
removing two (2) capscrews from the attach-
ing flange. Disconnect the water drain hose
from the bottom of the cooler housing.

4. Remove the copscrews attaching the oil
cooler housing to the adapter assembly. The
housing and the cooler core may now be re-
moved from the engine.

C. Cleaning of Qil Cooler

If the oil passages in the cooler core are allowed to
become clogged, the oil flow will be restricted or
stopped, and the oil temperature will rise. When
this occurs the viscosity of the oil decreases, with a
resulting drop in oil pressure. IT IS ABSOLUTELY
NECESSARY THAT THE OIL COOLER UNIT BE
KEPT CLEAN FOR PROPER OIL COOLING.

If live steam is available, a jet of steam, mixed
with a soapy substance, is a very effective cleaner.
After cleaning, remove all fraces of water by heat-
ing the cooler core.

If steam is not available, place the cooler core in
a vessel and fill with carbon tetrachloride, or with
any other suitable cleaner, to a level of at least one
inch above the openings in the core. A force pump
is suggested as a means of forcing the cleaning
solution back and forth through the core. This
operation should be continued until the core is
clean. CAUTION: Cleaning with carbon fetra-
chloride is to be done in the open air, or with
adequate ventilation, due to the toxic qualities of
the chemical.

Other solvents which have been found effective
when used according to their manufacturer’s direc-
tions are as follows:

Excello Floor Cleaning Compound

Turco Cleaning Compound

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

Bendix Cleaning Compound
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To use the last named solvent, merely submerge
the core in 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 mat-
ter from the core.

Flush the core thoroughly with live steam or spirits
after cleaning, regardless of the type of cleaner
used.

Cement the gaskets to both sides of the flunge of
the cooler core and coat both sides of the gaskets
with cement when the core and housing are again
installed after cleaning.

D. Installation

1. Cement a new gasket to the rear face of the
adapter assembly, coat the other side of the
gasket with gasket cement, then attach the
adapter assembly to the cylinder block with
three (3) 3" x 16" and three (3) %" x 13%”
N.C. capscrews. Use lockwashers on all the
capscrews.

2. Cement a new gasket to the outer face of
the adapter and coat the other side of the
gasket with gasket cement. Cement a new
gasket to the outer face of the attaching
flange of the core, then coat the other side
of the gasket with gasket cement. Place
the cere in the cooler housing and attach
the housing and core to the adapter.

3. Connect the water pump and oil cooler hous-
ing with the water pump to oil cooler seal
and tighten the hose clamp.

4. Use a new attaching gasket and connect the
oil cooler water inlet elbow (from radiator)
to the bottom of the cooler housing with two
(2) capscrews and lockwashers. Connect the
water drain hose to the bottom of the cooler
housing.

5. |Install the governor breathing pipe and the
right front fender.

6. Fill the engine cooling system (refer to “FILL-
ING AND DRAINING OF SYSTEM" in Sec-
tion V). Start the engine and check for leaks.



6. LUBRICATING OIL FILTER

A. Description

The lubricating oil filter is mounfed on o common
base with the two fuel filiers, ot the left side of the
engine.

The filter contains o replaceable element. A drain
cock in the botiom of the filter base allows drain-
ing of the filter for replacement of the element.
A new element must be installed each time the oil
in the crankcase is changed, or more often if con-
ditions warrant.

B. To Remove Element

1. Open the air vent on top of the filter. Clean
all dirt thoroughly from around the filter and
base. Open the drain cock and allow the oil
to drain from the filter base.

Fig. 5 — Lubricating Oil Filter Location —

2. Unscrew the stud and lift the filter shell from
the filter base.

3. Lift out and discard the filter element, gasket,
and top and bottom seals, leaving the com-
pression spring and cup in position.

4, Clean out the filter shell, stud, and filter
base,

O

Keep all parts clean when changing the
filters.
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C. To install Element

1.

Install a new bottom gasket in the filter base.
Then install new seals in the end plates.

Install the end plates, complete with seals

into the top and bottom openings of the
filter element.

Place the washer on the stud, followed by
the filter shell. Turn this assembly bottom up
and install the fop cup and filter element
complete with end plates and seals. Maoke
sure that the compressing spring and cup
are in position on the filter base and install
the complete assembly in its proper position
on the filter base,

Tighten the stud securely, making sure that
the filter shell is in the counterbore of the
filter base. NOTE: Use precaution in pulling
the stud down tight, as a side pull may break
the stud.,

Close the drain cock in filter base. Run the
engine until oil runs out of the air vent.
Tighten the air vent valve. Check for leaks
around the filter base, top copper washer,
and oil lines.

NOTE: To insure maximum protection, re-
place filter elements at every oil change or
more often if conditions warrant.



7. OlL COOLER PRESSURE RELIEF VALVE

A. Description

The valve assembly consists of a hollow piston type
valve, o compression spring, and a plug to retain
the spring.

The valve is held in its seat by the spring, which is
compressed by the plug screwed into the valve
opening in the oil cooler adapter. The valve as-
sembly is contained in the oil cooler adapter. When
conditions are such that the oil pressure at the
valve becomes approximately 25 to 30 pounds
per square inch greafer than the pressure at the
oil cooler outlet, due to clogging or restriction of
the cooler core, the valve is lifted from its seat and
oil from the engine gallery is by-passed around
the cooler into the engine. Refer to Fig. 4.

B. Service

Under normal conditions, the valve should require
very little attention. If the lubricating system has
been allowed to sludge, the valve may not work
freely, thereby remaining open or failing to open
at the normal operating pressure.

Whenever the lubricating oil cooler is removed
for inspection the valve and spring assembly should
be removed also, thoroughly cleaned in fuel oil
and inspected,

NOTE: The valve used in the bottom of the adapter
plate need not be serviced as it is not used in the
tractor application.
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€. Removal of Oil Cooler Pressure Relief
Valve

1. Remove the right front fender.

2. Remove the pressure relief valve plug from
the oil cooler adapter, then withdraw the
spring and the valve.

D. Inspection

The valve and all the parts should be thoroughly
cleaned in clean solvent or fuel oil, dried with
compressed air, and inspected before reassembly,

The valve must be smooth and free of score marks
and must move freely in its bore in the cooler
adapter,

E. Installution of Qil Cooler Pressure
Relief Valve

1. Lubricate the valve with clean engine oil and
position it in the cooler adapter with the
open end of the valve towards the threaded
end of the valve opening.

2. Insert the valve spring inside the valve, and
while compressing the spring, start the plug
into the cooler adapter. Tighten the plug
securely.

3. Install the right front fender,



SECTION VI--ENGINE CONTROLS AND GOVERNOR

Topic Title Topic No.
Throttle and Engine Shut-Off Controls. . 1
Governor . ......... ... 2

1. THROTTLE AND ENGINE SHUT-OFF CONTROLS

A. Description

The throttle control lever is used io regulate the
speed of the engine. A throttle control rod and
linkage connects the throttle control lever with
the variable speed control lever on the governor.
The engine runs at full governed speed when the
throttle control lever is pulled all the way back,
and runs at idling speed when the throttle control
lever is pushed all the way forward.

The throtile control lever is mounted on a bracket
with the steering clutch control levers, and is con-
nected to the throttle control assembly by a rod
with an adjustable yoke.

The throttle control assembly consists of a shaft and
drum, friction band assembly, housing, and covers.
The friction band assembled around the drum acts
as a brake and holds the throttle lever in any de-
sired position, therefore, an infinite range of engine
speed is obtained between idle and wide open.
The friction band assembly is provided with an ad-
justing screw to adjust the tightness of the band
on the drum for ease of throttle operation. The dis-
tance the throttle lever travels (from idle to wide
open) is conirolled by the governor variable speed
lever.

The engine shut-off control rod opens and closes
an air valve in the blower air inlet elbow and also
moves the governor fuel shut-off lever to its open
ond closed positions. When the engine shut-off
control rad 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 rod
is pulled out {back) as far as it will go, the air
valve and the governor fuel shut-off lever are
moved fo their closed position. Refer to Figs. 1
and 2.

B. Adjustment of Engine Shut-Off Controls

If the shut-off controls fail to operate properly,
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Fig. 2 — Engine Controfs — Open Posifion

first make certain that the linkage and the levers
are properly lubricated and the condition is not
due to binding in the linkage or broken springs.
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Make adjustment as follows:

1. Push the engine shut-off control rod into run-
ning position (all the way in) and check the
air shut-off valve swivel lever to see if it is
moved back and contacts its stop (boss) on
the blower air inlet elbow. If not, check and
make certain the shut-off rod knob is not
striking the cowl. If the knob is striking, ad-
just the rear shut-off rod by turning it out of
the yoke. If the air shut-off valve swivel lever
still does not contact its stop, shorten or
lengthen the front shut-off rod by turning it
in or out of the yoke as necessary. Loosen
the stop clamp bolt in the clamp on the rear
shut-off rod and puli the rod back as far as
it will go. Push the shut-off rod forward
1/16”, move the stop clamp back on the rear
rod so that it confacts the cowl, and tighten
the clamp bolt. With the clamp in this posi-
tion, it will prevent the air shut-off valve from

ENGINE SHUT-OFF
ROD (FRONT)

Fig. 3 — Engine Controls and Linkage
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bottoming in the air inlet elbow when the

shut-off control rod is pulled out to stop the
engine.

To adjust the governor fuel shut-off conirel,
push the engine shut-off control rod into the
running position (all the way in) and remove
the pin connecting the governor fuel shut-
off rod to the governor fuel shut-off lever.
Hold the governor fuel shut-off lever all the
way back (towards the cowl} as far as it will
go and check to see of the hole in the fuel
shut-off rod lines up with the hole in the fuel
shut-off lever. [f not, loosen the capscrew
clamping the governor fuel shut-off lever to
the shaft, and move the position of the lever
on the shaft so that the holes line up when
the lever is all the way back. Tighten the
capscrew used fo clamp the lever fo the shaft
securely, then install the control rod pin and
the cotter pin,




2. GOVERNOR

A, Description

The governor, mounted fo the front of the blower,
consists of four (4) sub-assemblies. The sub-assem-
blies are: the weight and carrier assembly, control
shaft housing assembly, the variable speed spring
housing assembly, and the cover assembly.

A pair of weights are carried on o horizontal shaft
inside the governor weight housing. The weight
carrier shaft is mounted on a ball bearing at the
front end of the shaft and the rear end of the

shaft is supported inside of, and driven by, the
splines of the upper blower rotor shaft.

The control mechanism transmits motion of the gov-
ernor weights to the injector racks. This mechanism
consists of a vertical shaft mounted inside of o hous-
ing with a fork fixed at the lower end, and an op-
erating lever fixed at the upper end, and a speed
governing spring with adjustments. The vertical
shaft is mounted in a ball bearing at the upper end
and in a needle roller bearing at the lower end.

SHUT-OFF LEVER

S el
SEAL-—-.. RING
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P
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Fig. 4 — Governor Details
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The centrifugal action of the governor weights is
transmitted fo the vertical operating shaft through
a movable riser and thrust bearing on the weight

- carrier shaft and the fork on the lower end of the
vertical shaft. This motion is, in turn, transmitted to
the injector control tube by the operating and dif-
ferential levers on the upper end of the vertical
shaft.

The governor cover assembly serves as a carrier
for the governor fuel shut-off lever. It is a stamped
cover and the manual movement of the governor
fuel shut-off lever is limited by a slot in the under
side of the cover.

The plunger ot one end of the variable speed
spring, in the top of the governor contrel housing,
bears against the operating lever on the vertical
operating shaft. The opposite end is retained and
guided inside a spring retainer which in furn bears
against o variable speed spring lever controlled by
the variable speed control lever and by the linkage
to the throttle conirol lever. The governor is de-
signed to control the engine at any constant speed
{(within the limits of the governor spring), that the
operator may desire. Such control is made pos-
sible by the idle adjusting screw for the low en-
gine speeds; and by imposing more or less tension
on the spring by means of the throttle linkage and
variable speed spring lever for high speeds. The
greater the tension on the spring, the higher the
engine speed.

For starting, the engine shut-off contro! rod is
moved to running position (pushed all the way in).
This moves the injector control racks to “FULL
FUEL” position and also opens the engine air shut-
off valve in the blower air inlet elbow. As soon as
the engine starts, the governor moves the injector
racks OUT to the position required for idling. The
engine can then be brought up to any desired op-
erating speed, within the limitations of the variable
speed spring, by opening the throtile and increas-
ing the tension on the spring. The engine speed
control is entirely automatic from this point on, de-
pending upon the spring tension.

B. Governor Inspection and Service

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.
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The governor very seldom gets out of order. If the
engine speed is irregular, check for the following
before changing the governor setting:

1. Make certain that the speed changes are
not the result of load fluctuations.

2. Make certain that all cylinders are firing
properly.

3. See that no bind exists in the governor
mechanism or operating linkage between the
governor and the engine; also, that no bind
exists in the injector control rack tube or its
mounting brackets. The injector control me-
chanism must move freely throughout the
entire travel of the injector racks. Should
friction exist in the mechanism it may be
located and eliminated as follows:

a. If the injector racks stick or move too
hard, inspect them for an accumulation
of gum or sludge. Sticking from this
cause can usually be corrected by wash-
ing the parts in clean solvent or fuel oil.
If an injector rack sticks as o result of
“cocked” or “cramped” rack control
lever, loosen the adjusting screws in the
rack control lever and move the lever
endwise on the control tube until the
lever no longer cramps the injector rack.
After the trouble has been remedied,
adjust the lever to equalize the affected
injector with the others. Refer to “IN-
JECTOR EQUALIZING” in Section I

b. Make certain that the injector control
tube turns freely in its bearings. Binding
due to poor alignment of the bearing
bracket assemblies can be corrected by
loosening the bracket assembly cap-
screws and aligning the shaft brackets
with the control tube. The control tube
must turn freely to the “NO FUEL" posi-
tion by the action of the return spring
only. CAUTION: Never stretch or tam-
per with the rack controf spring fo change
the tension. If the spring is not standard,
replace it with a new one.

c. Remove the bind from the pin in the link
that connects the governor control lever



to the injector control tube lever if any
bind is evident.

If the engine does not reach its maximum
rated speed of 1725 R.P.M. at high idle with
engine clutch disengaged, inspect as follows:

da. Wear on the governor variable speed
lever shaft, lever, and o loose setscrew
in the lever will cause loss of engine
speed and new parts should be installed
if wear is excessive.

b. Maoke certain the engine shut-off control
rod moves the governor fuel shut-off
lever all the way back against the lever
stop (run position).

If the governor still fails to conirol the engine prop-
erly after all the above inspections have been
maoade, and all causes of failure other than the
governor have been eliminated, the governor may
be worn or otherwise unfit for further use. The
governor must then be removed, disassembled, and

inspected.

€. Governor Removal

1.

Remove the right front fender. Remove
the oil cup from the front air cleaner.

Clean off the rocker arm cover and remove
it from the engine cylinder head. Disconnect
the governor control link from the injector
conirol tube lever.

Disconnect the engine confrol rods from the
governor variable speed control lever and
the governor fuel shut-off lever.

Remove the cover assembly and gasket from
the governor control housing. Disconnect
the governor control link from the differen-
tial lever and remove the link.

Remove the capscrews attaching the breather
pipe to the governor housing and the cap-
screw attaching the breather pipe clip fo
the engine oil cooler.

Remove the capscrews attaching the gover-
nor control housing to the cylinder head and
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to the governor weight housing, then remove
the governor control housing. Pull the top
of the governor housing away from the en-
gine and push the lower end of the housing
toward the engine to disengage the fork,
then lift the assenibly out.

Loosen the capscrew in the adjusting arm of
the fan belt tightening idler and loosen the
two (2) fan belt idler hinge bolts. Release
the tensicn on the fan belts, then remove
the belts from the tightening idler pulley.
Remove the three (3) capscrews attaching the
tightening idler assembly to the engine front
cover {balance weight cover) and remove
the assembly from the engine.

Remove the capscrews attaching the weight
housing fo the blower, then remove the
weight housing by pulling the assembly for-
ward until the splines are free from the
blower rotor.

After removing the governor assembly from
the engine, it should be thoroughly washed
in clean solvent, dried with compressed air,
and inspected for worn, damaged parts, or
bind in any of the parts. The governor should
be disassembled only far enough to correct
the difficulties which interfere with proper
operation.

D. Disassembly of Variable Speed Spring
Housing

Remove the capscrews aftaching the variable
speed spring housing to the governor con-
trol housing.

Remove the variable speed spring housing;
hold the variable speed spring in place in
the spring retainer so that the adjusting
washers in the spring retainer will not fall
out when removing, also, do not lose the
spring retainer stop.

Remove the variable speed spring, stop, ad-
justing washers, and spring retainer from the
housing. Do not lose the adjusting washers. .
Remove the low idle screw and jam nut.

Remove the variable speed control lever



and its key from the variable speed lever
shaft. Remove the pipe plug from the
top of the varioble speed spring housing.
Insert an “ALLEN" setscrew wrench through
the pipe plug hole and remove the “ALLEN"
setscrew holding the governor varioble
speed spring lever in place on the shaft.
Remove the variable speed lever shaft,
spring lever, washer, and shaft packing.
NOTE: A "WOODRUFF” key is used in ad-
dition to the “ALLEN" sefscrew fo aftach the
variable speed spring lever to the shaff. To
remove the shaft, drive the shaft out towards
the expansion plug end of the housing.

5. Remove the variable speed shaft bearings
from the housing.

E. Removal and Disassembly of Weight
and Carrier Assembly

1. Remove the cap and the cap gasket from the
end of the weight housing. Remove the cap-
screw and the lockwasher retaining weight
shaft bearing (ball bearing).

2. Press or drive the weight shaft out of the
bearing, use care and do not damage the
threads in the weight shaft, then remove
the weight shaft, riser, and riser thrust bear-
ing {three piece bearing) from the weight
housing.

3. Lift the riser thrust bearing and the riser
from the weight shaft.

4, Press or drive the weight shaft bearing out
of the weight housing.

F. Removal and Disassembly of Control
Shaft

1. Remove the variable speed spring plunger
and plunger guide from the control housing.

2. Using an “ALLEN" setscrew wrench, remove
the “ALLEN" setscrew holding the governor
control shaft fork in place on the lower end
of the confrol shaft.

3. Loosen the buffer screw jam nut and remove
the buffer screw assembly from the control
housing.
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4. Remove the round head machine screw, lock-
washer, and plain washer used to hold the
governor control shaft upper ball bearing in
place in the governor housing.

5. Remove the expansion plug, located under
the lower end of the control shaft, from the
governor housing. Inserf a punch through
the expansion plug hole and drive the con-
trol shaft out of the control shaft lower fork,
then, remove the control shaft assembly.

6. Remove the differential lever from the con-
trol shaft lever, then, press the control shaft
out of the shaft lever and the control shaft
upper ball bearing.

7. Remove the control shaft lower needle bear-
ing from the governor housing.

G. Disassembly of Governor Control
Housing Cover

1. Remove the governor shut-off lever from the
shut-off shaft, then remove the snap ring and
the flat washer from the shaft.

2. Remove the shut-off shaft assembly from the
cover.

3. Remove the shut-off shaft packing and re-
move the bearings from the cover.

H. Inspection of Governor Parts

Clean the parts thoroughly, using clean fuel oil
or solvent, inspect the parts for wear, and replace
with new parts where needed.

When bearings and moving parts in the governor
become worn, new parts must be installed to in-
sure proper functioning of the governor.

I. Assembly of Governor

To assemble the governor, reverse the disassembly
procedure. Refer to Fig. 4 showing the parts in
their relative position. When assembling the vari-
able speed spring, make certain to install the close
coils of the spring in the spring retainer and the
same total thickness of variable speed spring
washers as were removed at the time of disas-
sembly. These washers are installed to obiain the



correct high idle speed. CAUTION: When assem-
bling make certain that the control shaft fork on

the lower end of the control shaft is installed in

front of all three pieces of the three (3) piece riser
thrust bearing (ball bearing).

J. Governor Installation

1. INSTALL GOVERNOR WEIGHT HOUSING.

Using gasket cement, cement the weight
housing to blower gasket in place on the
weight housing. Slide the weight housing
assembly against the front end of the blower,
with splined end of weight carrier shaft en-
tering the hollow upper blower rotor shaft.
Install the attaching capscrews, finger tight
only.

2. INSTALL GOVERNOR CONTROL HOUSING.

Coat a new gasket with gasket cement and
place in position on the mounting surface at
the upper end of the control housing. Place
a new gasket on the dowels at the lower end
of the control housing. Set the control
housing in position against the weight hous-
ing; then place the weight housing cover
and gasket in position, and attach the cover,
gasket, and the two housings together with
the four (4) capscrews, then tighten the
capscrews securely. IMPORTANT: Make cer-
tain that the control shaft fork is assembled
so that the rounded machined faces of the
fork bear against the thrust bearing outer
race, and not between the outer race and the
balls. With gasket in place, attach the upper
end of the control housing to the cylinder
head with the attaching capscrews. Pour 12
pint of SAE 10 engine oil, into the top of the
control housing for initial lubrication of the
parts. Tighten the capscrews attaching the
weight housing assembly to the blower se-
curely.

3. CONNECT GOVERNOR CONTROL LINK,

Insert the short bent end of the control link
through the hole in the cylinder head and
into the governor control housing, then place
the end of the link on the pin of the differen-

tial lever. Secure the link with a washer
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and a spring clip. Connect the other end of
the link to the injector conirol fube lever with
the pin and a cotter pin. Coof o new
breather pipe gasket with gasket cement and
place in position on the control housing.
Place the ‘breather pipe into position on the
control, housing and secure with the attach-
ing screws. Install the copscrew attaching
the breather pipe clip to the oil cooler.

4. INSTALL CONTROL HOUSING COVER
ASSEMBLY.

NOTE: Before installing the control housing
cover and the rocker arm cover, check the
governor adjustment as outlined in "GOV-
ERNOR ADJUSTMENT,” in this section.
Equalize injectors (refer to “INJECTOR
EQUALIZING” in Section II),

Place a new tover gasket in position on the
dowel pins in the control housing, then in-
stall the cover assembly in position on the
control housing and make certain the pin in
the shut-off lever engages the fork on the
differential lever. Install the cover attaching
screws and tighten the screws securely. Con-
nect the fuel shut-off rod to the fuel shut-off
lever with o pin and cotter pin. Check the
travel of the shut-off lever. Connect the
front throttle control rod to the variable
speed spring lever with a pin and cotter pin.

5. Install the right front fender and the front
air cleaner oil cup.

6. Install the fan belt tightening idler and ad-
just the belts as outlined in Section IV.

K. Governor Adjustment

If the governor has been dismantled for repairs,
or if a new governor is installed, certain adjust-
ments should be checked and engine speed ad-
justments made if necessary.

Proceed as follows to check the governor adjust-
ment:

1. CHECKING ENGINE SPEED.

Operate engine until normal operating fem-
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perature (160° to 185° F.) is indicated on
temperature gage. Hold « tachometer
against the front end of the crankshaft. With
the throttle lever all the way back (wide
open) the engine speed should be 1725
R.P.M.

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

SPRING PLUNGER GAP ADJUSTMENT.

A clearance of .006” must be maintained be-
tween the varioble speed spring plunger
and the plunger guide. To adjust, remove
control housing cover and pull throttle lever
half way back. Loosen the lock nut on the
adjusting screw and turn the screw in or out
until a .006"” gap is obtained between the
spring plunger and guide. Use a .006" feeler
gage o measure this gap. Tighten lock nut
after proper adjustiment has been made and
replace the cover.

HIGH IDLE 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 incor-

ADJUSTING SCREW

Fig. 5 — Governor Adjustment
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rectly 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:

Be sure that the governor fuel shut-off

a.
lever on the governor control housing
maves to its rear position (as far back as
it will go} when the engine shut-off con-
trol rod is pushed into running position.

b. If the injectors have been properly timed

and equalized and all adjustments and
inspections listed above have been
made, and the engine still fails to attain
its proper high idle speed of 1725 R.P.M.,
addition of adjusting washers befween
the variable speed spring and the spring
retainer will be required.

The adjusting washers are installed by
removing the variable speed spring hous-
ing from the governor control housing,
lifting the spring from the spring retainer
and inserfing additional adjusting wash-
ers in the spring refainer. Each .010”
thick washer will increase the high idle
engine speed approximately 20 R.P.M.
To decrease the high idle speed, remove
the necessary amount of adjusting wash-
ers.

4, LOW IDLE SPEED ADJUSTMENT.

After adjusting the governor for the correct
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high idle engine speed, the low idle speed
should be checked and adjusted if neces-
sary to obtain the speed of 500 R.P.M.
Loosen the lock nut on the buffer spring ad-
justing screw and back the screw out (away
from the differential lever) so that there is
approximately 5" 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 to raise the low
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idle speed or out fo lower the low idle speed.
Tighten the lock nut when the correct iow
idle speed is obtained.

With the engine running at low idle (500
R.P.M.), turn the buffer spring adijusting
screw in until a very slight increase (not to
exceed an increase of 20 R.P.M.) in the low
idle speed is noted, then tighten the adjust-
ing screw lock nut.



SECTION VIi—ELECTRICAL SYSTEM

Topic Title
Description of System

Warranty and Adjustment Policy

Wiring System
Batteries

Generator and Generator Regulator. . .

Starter

..............

....................

........................

..........................

Topic No.
1

(o J &, NN /LB S ]

1. DESCRIPTION OF SYSTEM

The electrical system, which includes the starter,
generator, generator regulator, batteries, head-
lights, and wiring, is a 12-volt system throughout.
Current for the operation of the system is supplied
by two 12-volt wet cell storage batteries connected
in parallel and located in compartments at the
ends of the seats.

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
located on the side of the generator.

2. WARRANTY AND ADJUSTMENT POLICY

Manufacturers of the batteries, starter, generator,
and generator regulator used on the tractor are
responsible for this equipment during the warranty
period. Any claim for replacement or repair of
any of these units must be presented to the manu-
facturer, not to the Allis-Chalmers Manufacturing
Company. All the suppliers of such equipment are

represented by distributors or dealers in nearly -
all cities. They are authorized to make reasonable
adjustments or replacements for their respective
companies. Always give the serial number of the
tractor and the date that the machine was deliv-
ered when presenting a claim of this nature.

3. WIRING SYSTEM

20 AMP FUSE

(D/ CONNECTOR ‘? HOUR METER - BATTERY
- PRESSURE Lot iz Pl
SWITCH RN s S | VOLTSE—_
] INSTRUMENT
, LIGHT
F™* LiGHT
Ll SWITCH JUNCTION
L.}
AMMETER
STARTING i TAIL LIGHT
GENERATOR ~ -MITOR i ;:r ;
HEAD LIGHT - ! 12 Pl i
. s ! VOLTS = i FLOCD LIGHT
[ - I i e
e el H R
M P
e E‘j\;r. ------------ ’ _J:

Fig. 1 — Wiring Diagram
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Heavy cables connect the batteries and the starter.
A wiring harness is used fo connect the generator,
ammeter, and headlight switch to the electrical
system. Ten (10) gage wire is used to connect the
generaior to the ammeter, and fourteen (14) gage
wire is used to connect the headlights to the wiring
harness. A 20-ampere fuse, introduced in the wire
leading to the headlights and located under the
lower left corner of the radiator, prevents burning

out the lights in event of a short-circuit. An addi-
tional 20-ampere fuse is provided when the tractor
is.equipped with a rear flood light or tail light.

Inspect the wiring frequently to detect any loose
connections or frayed insulation. Tighten the con-
nections and wrap any frayed spots on the wires
with friction fape to prevent short circuits.

4. BATTERIES

A. Description

The batteries are 12-volt, wet cell type, located in
compartments af the ends of the seats and are
held solidly in position by special hold-down assem-
blies. The batteries are connected in parallel to
provide 12-volt current.

B. Service

Check the level of the electrolyte in the batteries
weekly, or as often as operating conditions prove
it necessary. Maintain the level of the solution 35"
above the plates by the addition of clean distilled
water. DO NOT OVERFILL. Keep the battery and
cable terminals tight and clean. If corrosion occurs,
clean the battery posts and terminals with a strong
soda solution. To prevent further corrosion, coat
the terminals lightly with vaseline before connect-
ing them again.

When air temperature is below the freezing point,
special attention should be given to hydrometer
readings of the batteries. The electrolyte in fully
charged batteries will have a hydrometer reading
of 1.280 to 1.300 specific gravity when corrected
to 77° F. Specific gravity readings without correc-_

tion for temperature are practically meaningless. [tr 2

For each 30 degrees that the temperature of the &
electrolyte is above 77° F., add 10 points to the hy-
drometer reading and for each 30 degrees below
77° F., subtract 10 points to get the true specific
gravity. For example, if the hydrometer reading is
1.250 and the electrolyte temperature 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
batteries are not receiving sufficient charge. This
might indicate that the generator or regulator re-
quires attention. |f these units prove satisfactory,
inspect the system for short circuits, loose connec-
tlons or corroded connections. In zero weather
there is danger of baiteries freezing if the specific
gravity is below 1.175. Baiteries 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 so-
lution 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.




5. GENERATOR AND GENERATOR REGULATOR

A, Description

__ Fig. 3 —Generafor and Generator Regulator _J

The generator is a bi-polar unit, controlled in-
ternally by an adjustable third brush and external-
ly by a step-voltage control. The armature shaft
is supported at both ends by ball bearings. The
brushes are held in reaction type holders and bear
on the commutator with a pressure of 25 ounces.
The third brush bears on the commutator with «
pressure of 17 ounces.

The generator is hinged from a bracket attached
to the left side of the cylinder block, and is driven
by a V-belt from the fan puliey. The generator re-
volves at approximately 1.55 times engine crank-
shaft speed.

The output of the generator is approximately 18
amperes when cold and 12-13 amperes when hot
at 2400 armature R.P.M. (approximately 1550 en-
gine R.P.M.). As a steady charging rate of 12-13
amperes would soon destroy the storage batteries,
an output controlling device becomes necessary,
To accomplish this, a step-voltage control together
with a cut-out relay is wired to the generator cir-
cuif,

1. Step-Voltage Control

This unit is mounted on the generator field
frame as shown in Fig. 3 and connected into
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the circuit as shown in the wiring diagram
Fig. 4.

The purpose of the step-voltage control is
to increase or decrease the generator out-
put in accordance with the requirements of
the batteries and the connected electrical
load.

When the batteries become prope:ly
charged, a set of contact points in the con-
trol open and shunt the generator field cir-
cuit through a resistance unit to the ground.

With the resistance unit in the field circuit,
the generator maximum output is reduced
approximately 5 to 7 amperes. If the bat-
teries should become partially discharged,
the contact points in the control close, remov-
ing the resistance from the field circuit, and
the generator output increases to its maxi-
mum.

The voltage control does not increase the
maximum output of the generator, as this
is dependent entirely upon the design of
the generator and the position of the third
brush. Should the generator output be too
high, the output may be reduced by adjust-
ing the third brush to meet the desired output
requirements, The volfage conirol unit will
then reduce the output when the batteries
become fully charged, and prevent high volt-
ages within the electrical system.

Cut-Out Relay

The cut-out relay, a component part of the
voltage control unit, closes the circuit be-
tween the generator and the batteries only
when the generator voltage has built up suf-
ficiently to charge the batteries. The cut-out
relay opens the circuit when the generator
slows or stops and the current begins to flow
back from the batteries into the generator.
Thus, a cut-out relay may be thought of as
an electrical check valve which permits cur-
rent to flow in only one direction—from the
generafor to the batteries.



B. General Maintenance and Inspection

Inspection of the generator brushes, commutator,
and leads should be made periodically.

1. Brushes

The original length of the main brushes is
13/16", the third brush 23/32”. Replace
the brushes if they are worn down to a length
of 7/16.” The brush spring tension must be
sufficient to give good clean contact of the
brushes on the commutator, and the brushes
must be free to slide in their brush holders.
The pig tail leads in the brushes must be
tight and the lead clips fastened well to the
brush holders.

Commuiator

The commutator must be smooth and round,
without excessive roughness, dirt, gum, or
burned areas. The slots between the seg-
ments must be open and not filled with car-
bon or copper dust. The armature leads
must be properly soldered to the commuta-
tor segmenis. If the condition of the com-
mutator does not meet with the above re-
quirements, the generator must be removed
for repair.

Generator Drive Belt Adjustment

Keep the drive belt in proper adjustment. it
is correctly adjusted when the top side of the
belt can be pressed inward approximately
1%4" at a point halfway between the gen-
erator and fan pulleys.

To adjust the belt, loosen the capscrew in
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the adjusting arm ot the front of the gener-
ator and loosen the generator hinge bolis,
then move the generator in or out until the
correct tension on the belt is obtained.
Tighten the capscrew and the generator
hinge bolts. Excessive belt fension causes
rapid wear on the drive belt and on the
generator bearings, while low belt tension
causes slippage, rapid belt wear, and pos-
sible failure of the generator to charge in a
normal manner.

Connections

The connections at the ferminals should be
checked to be sure that they are all tight
and in good condition. if abnormal opera-
tion of the charging system is noted, it is
necessary to determine whether it is the
generator, the generator regulafor unit, or
some other part of the electrical system
which is at faulf.

C. Testing and Adjusting of Generator
and Regulator

Testing and adjustment of the generator or regu-
lator should not be aftempted without dependable
testing equipment. If such equipment is not avail-
able, it is recommended that these units be taken
to a United Motors Service Station, or other de-
pendable electrical repair shop. To check the gen-
erafor, an accurate 0-10 or 0-20 ammeter, an ac-
curate 0-20 volimeter, and a 20-ohm variable
resistance of sufficient capacity to carry 10 am-
peres continuously, are needed.

DO NOT RUN OR TEST THE GENERATOR ON AN
OPEN CIRCUIT. TO DO SO MAY DESTROY THE
GENERATOR OR THE GENERATOR REGULATOR.



1. Generator Step-Voltage Control

Checks

GENERATOR

L Fig. 4 —Wiring Diagram — Generator and -

Voltage Control Units

GENERATOR

STEP-YOLTAGE
CONTROL

YARIABLE
RESISTANCE

l_“’u___.

x
A\
[y

VOLTMETER  AMMETER
TO BATTERY

Fig. 5 — Meter Connections fo Check
Voitage Confrol

A low charging rate indicated on the am-
meter when the batteries are fully charged
indicates proper operation of the voltage
control. Excessive gassing of the batteries
indicates overcharge. The voltage control is
designed to reduce the generator charging
rate to approximately 2 amperes at 2400
generator R.P.M. (approximately 1550 en-
gine R.P.M.) when the batteries have ap-
proached a fully charged condition. Check
the voltage control action by stopping the
engine and connecting the ammeter into the
charging circuit, as shown in Fig. 5. Discon-
nect the lead from the “BATTERY" terminal
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of voltage control and connect the negative
ammeter lead to the disconnected lead. With’
the ammeter connected and the engine run-
ning, there should be 10 to 13 amperes
charge for a short time {(up to 30 minutes
with charged batteries). As the current used
in starting the engine is replaced in the bat-
teries, the batteries will come up in voltage
until the voltage control operates. This will
reduce the charging rate to about two am-
peres. Failure of the units to operate in this
manner will necessitate their being taken
off the engine for further checking and ad-
justment as described in “Checking Genera-
tor Output.”

Low batteries and low or no charging rate,
indicate either the third brush of the gen-
erator or the voltage control is out of adjust-
ment. Loose connections in the charging cir-
cuit, particularly at the battery terminals,
may also cause a low charging rate. Connect
the ammeter in the charging circuit as de-
scribed above. With the generator operating
at about 2400 R.P.M. (approximately 1550
engine R.P.M.) and low batteries, the output
should be 10 to 13 amperes, If less than 8
amperes is obfained, connect a jumper lead
from the “F” terminal of the voltage control
to the ground (base of voltage conirol is
satisfactory). If the output increases to 10 fo
13 amperes, the trouble is in the voltage con-
trol. If the output does not increase to 10 to
13 amperes with the jumper lead connected
from the “F terminal of the voitage control
to the ground, the generator is at fault, and
it must be checked further, as discussed
under “Checking Generator Output.”

Refer to Fig. 5 and disconnect the lead from
“"BATTERY" terminal of the voltage control
and connect it to one terminal of the vari-
able resistance. Connect the positive am-
meter lead to “BATTERY” voltage control
terminal. Connect the negative ammeter
lead to the other terminal of the variable
resisiance. Connect the negative voltmeter
lead to the “BATTERY” voltage control ter-
minal and the positive lead to the ground
(base of voltage control or generator frame).
Connect a jumper lead (not shown in dia-



gram) between the “F” terminal of the volt-
age control unit and the ground to eliminate
the voltage-control resistance.

Set the engine speed for the maximum gen-
erator output (approximately 2400 gener-
ator R.P.M. or 1550 engine R.P.M.}.

Adijust the variable resistance until the volt-
meter reads 15.1 to 15.5 volts. The ouiput
should be approximately 10 to 13 amperes
with the generator at operating tempera-
ture. Adjust the generator output by shifting
the third brush in the direction of rotation
to increase the output, and in the opposite
direction to decrease the output. Adjust the
variable resistance after shifting the third
brush to maintain 15.1 fo 15.5 volts before
taking the ampere reading.

Before moving the third brush, it is necessary
to loosen the clamp screw on the face of the
commutator and frame. Do not loosen this
screw more than one or two turns, Consider-
able force may be required to move the third
brush due to the construction of its mounting.
CAUTION: Never under any circumsfances,
set the generator oufput above 13 amperes
af 15.1 to 15.5 volis.

If unable to gbtain 10 to 13 amperes by
shifting the third brush, remove the gener-
ator and voliage control and service them in
the manner described in the following pages
of this section.

Checking Cut-Out Relay

Connect the test leads of an ammeter and

STEP.YOLTAGE
E CONTROL

™10 BATTERY

GENERATOR

VOLTMETER AMMETER

Fig. 6 — Meter Connections to Check
Cuf-Out Relay
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voltmeter into the electrical system as shown
in Fig. 6. Start the engine, gradually increase
the engine speed, and note the relay closing
voltage. The reading must be 13.2 to 14.0
volis.

Decrease the engine speed and note on the
ammeter the reverse current necessary to
open the points, this reading must be from
0 to 4.0 amperes. If any adjustments are
necessary, disconnect the regulator, remove
the cover and make the adjustments as de-
scribe under “CUT-OUT RELAY ADJUST-
MENTS.”

3. Cut-Out Relay Adjustments

a. AIR GAP (,020"), With the contact points
held closed, check the air gap between
the armature and the center of the core.
To adjust, loosen the two screws at the
back of the relay and raise or lower
the armature as required. Tighten the
screws securely after adjustment.

b. POINT OPENING (.020"). Measure the
contact point gap with the points open.
Adjust by bending the upper armature
stop.

c. CLOSING VOLTAGE (13.2 to 14.0 volis).
Connect the voltage control to the gen-
erator and batteries in the normal man-
ner to check the relay closing voltage.
Connect the voltmeter from the “GENER-
ATOR” terminal to the voltage conirol
base. It is not necessary to connect the
ammeter into the circuit unless it is de-
sired to measure the generator oufput.
Gradually increase the generator speed
ond note the voliage at which the points
close. Adjust by bending up on the spring
post to increase the spring tension and
raise the closing voltage. Beénd down on
the spring post to lower the closing voli-
age.

4. Step-Voltage Control Adjustments

a. CONTACT SPRING TENSION (0.5 10 1.1
oz.}. The flat contact spring tension is



ARMATURE SPRING
AR GAP

(SET_WITH CONTACT
POINTS CLOSED)

ADIISTING SCREWS
WOOSEN TO SET
AR GAPY

UPPER ARMATURE STOP
-y (BEND TO ADIUST CONTACT
F: POINT OPENING)

CONTACT POINT OFENING
SPRING POST

(BEND TO ABJUST
CLOSING VOLTAGEI

Fig. 7 — Cut-Out Relay Adjustment

measured af the confacts with the arma-
ture and the spring just separated from
the upper stop. The pull required to sep-
arate the points should be carefully
measured with a spring gage. Adjust the
tension by slightly bending the flat

spring.

Contact points which are pitted, rough,
dirty, or burned may be cleaned with a
stroke or two of a clean, fine-cut point
file. Blow out all dust. Be careful not to
bend or distort the flat armature spring.

b. AIR GAP (.033"). The air gap is meas-
ured between the center of the core and
the armature with the armature held
down agdainst the lower armature stop.
Bend the lower armature stop to adjust.

UPPER ARMATURE STOF
(BEND TO ADJUST
ARMATURE TRAVEL)

* CONTACT POINT OPENING

CONTACT SPRING POST
(BEND TO ADIUST
POINT OFENING)

= LOWER ARMAIURE STOP
(BEND TO ADJUST AR GAP)

AR GAP {CHECK WITH ARMATURE
AGAINST STCP)

SPRING HANGER
{BEMD 1O ABJUST
OFENING VOUTAGE)

Fig. 8 — Voltage Confrol Adjustment

c. ARMATURE TRAVEL (.030"). Release the
armature and gage the distance between
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the armature and the lower armature
stop. Adjust by bending the upper arma-
ture sfop.

POINT OPENING (.010"). With the ar-
mature held down against the lawer ar-
mature stop, measure the contact point
opening. Adjust by bending the contact
spring post.

VOLTAGE SETTING. The opening volt-
age (13.5 to 14.2 with the unit hot —
180° F.) of the contact points is checked
by connecting the meters and a % ohm
variable resistance, as illustrated in Fig.
5, to the voltage control, generator, and
batteries. Increase the generator speed
slowly and note the voltage at which
the contact points of the voltage con-
trol unit open. The moment at which the
contact poinis open will be indicated by
a sudden drop in the charging rate as
shown by the ammeter. STEP-VOLTAGE
CONTROL MUST BE AT OPERATING
TEMPERATURE AND COVER MUST BE
IN PLACE WHEN MAKING THIS CHECK.

If the batteries are low, the voltage con-
trol may not operate. To obtain sufficient
voltage to cause the voltage control
points to open, operate the generator at
medium speed and slowly cuf in the re-
sistance until the voltage control points
open. Note voltage. To adjust, bend the
spiral spring hanger down to increase
the opening voliage sefting and bend it
up to lower the setting.

The closing voltage {12.2 maximum volts)
is checked by reducing the generator
speed or cutting out the resistance so
that the voltage drops to the value at
which the points close. Adjust by adjust-
ing the air gap, as described above. In-
crease the air gap fo raise the closing
voltage, or decrease the air gap to lower
the closing voltage. After adjusting the
air gap, adjustment of the contact point
opening may be required.



D. Generator Removal and Installation
1. Removal

Disconnect and tape the lead from the “BAT-
TERY” terminal of the regulator. Remove the
belt-adjusting capscrew and the two hinge
bolts and lift the generator away from the
engine.

Installation

Hang the generator on the mounting bracket
with the two hinge bolis, Fasten the belt ad-
justing link fo the bottom extension of the
drive and frame and adjust the drive belt
tension for approximately 1%" deflection
of the belt af a point half-way beiween the

generator and fan pulleys. Attach the bat-
tery wire to the “BATTERY” terminal of the
generator regulator.

INSTALLATION CAUTION: After the gener-
ator has been installed, or at any time after
the leads have been disconnected and then
reconnected to the generator, a jumper lead
should be connected momentarily between
the “BATTERY” and armature “GENERA-
TOR” terminals of the voltage conirol unit
before starting the engine.

This allows o momentary surge of current
from the batteries to the generaior which
correctly polarizes the generator with re-
spect to the batieries it is to charge.

6. STARTER

A. Description

The starter is an 8-brush, 4-pole, heavy-duty unit,
with the armature suported by bushings at the drive
end, center, and commutator end. The unit is
equipped with a heavy duty starfer switch. A
"Dyer” drive is used at the rear end of the starter
and provides for positive engagement of the starter
pinion with the engine flywheel gear before the
starter switch contacts are closed or the armature
is rotated. The pinion is thrown out of mesh with the
flywheel gear by the reversal of the forque when
the engine starts. A shift lever in the drive housing
is connected to the starter rod and pedal. Opera-
tion of the shift lever first moves the starter drive
pinion into mesh with the flywheel: completion of
the shift lever movement closes the starter switch,
so that the current can flow from the batteries to
the starter.

B. Starter Service

Field service on the starter will be limited to clean-
ing of the starter, cleaning and adjustment of the
drive assembly, cleaning of the commutater, and
replacement of the brushes, brush springs, or start-
er switch. All other adjustments or repuairs require
the use of special equipment, For this reason, it
will be necessary to remove the starter and fake it
fo an authorized United Motors Service Station, or
other dependable electrical repair shop, if repair
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or adjustment is necessary. With fully charged bat-
teries and normal temperatures of 70° F., the
starter will take hold promptly and spin the engine
at a good cranking speed (a minimum of 80 R.P.M.
is required for dependable starting). Colder weath-
er will, of course, cause the engine o turn harder
and the cranking speed will naturally be de-
creased. CAUTION: The starfer must never be used
for more than 30 seconds at any one time without
a pause to allow it to cool. The starter must NEVER
be used to move the vehicle. Failure to observe
these rules may result in complete failure of the
starter.

1. If the starter fails to operate properly, re-
move the cover band and inspect the com-
mutator and brush connections. The com-
mutator should be clean, not out of round,
or excessively worn, and without high mica
or burned bars. A glazed or blued commuta-
tor does not indicate a condition requiring
service, as this is a normal and satisfactory
condition on o used unit. Al electrical con-
nections should be kept clean and tight, the
brush spring tension should be from 34 to
40 ounces, and the brushes must not be
worn shorter than half their original length
of 12", The brush spring tension can be tested
by attaching a small spring scale fo each
brush directly under the head of the screw
that holds the brush to the arm.



2. A dirty commutator should be cleaned with

No. 00 sandpaper. NEVER USE EMERY
PAPER TO CLEAN IT. If dust and dirt have
acecumulated in the starter, it should be
blown out with compressed air as such ac-
cumulations are likely to interfere with the
operation of both the motor and the drive
assembly.

Affer extended use, the contact surfaces of
the starter switch may become burned or
corroded so that either no current at all, or
insufficient current for starting is transmitted
to the motor. A slow cranking speed or dif-
ficulty in keeping batteries charged may in-
dicate a faulty starting motor switch. The
switch is easily disassembled for recondi-
tioning of burned or corroded surfaces.

To recondition the switch:

a. Disconnect the battery ground cables,
then disconnect the battery cable at the
starting motor,

b. Remove the switch from the starter, then
remove the bottom plate from the switch.

¢. Remove the contact disc from the plunger
by removing the castellated nut.

d. Clean and smooth the contacting sur-
faces with a file or sandpaper. Be sure
that the surfaces contact over the entire
area when reassembled.

€. Starter Drive Assembly

Disassembly, Cleaning, and
Reassembly

If hard dirt or grease accumulates on the
splined part of the armature shaft or in the
drive mechanism, the drive may “seize” to
the shaft or lock, or the pinion may fail to
mesh properly with the flywheel ring gear.
If the pinion “seizes” while it is in mesh with
the gear, considerable damage to the starter
will result. The drive assembly must be dis-
assembled for cleaning or adjustment.

d. Remove the starter. Refer to “STARTER
REMOVAL AND INSTALLATION.”
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b. Separate the drive housing from the field
frame after removing the capscrews that
hold them together. Mark both housings
before they are separated to establish
relationship of one with the other.

c. Remove the cotter pin from the pinion
stop, then remove the pinion stop, pinion,
spring, pinion guide, shift sleeve, and the
spacer washers from the armature shaft,

d. Clean all the parts thoroughly and in-
spect them.

e. Reassemble as follows: Place the follow-
ing parts, in the sequence given, on the
drive end of the armature shaft — plain
spacer washer, cupped washer (cup side
away from field frame), and shift sleeve.
Place the spring inside of the hollow
pinion, with the drive pinion guide next
to the spring and the ears on the outside
diameter of guide facing the pinion.
Start the ears into the slots in the pinion
and hold the guide approximately half
the distance down the slots, then start
the pinion guide and the spring assembly
on the splines of the armature shaft. The
pinion and guide assembly cannot be
started on the shaft unless the ears on
the guide are held down in the slots in
the pinion. Slip the pinion stop in place
with the cotter pin hole toward the end
of the shaft. When the lugs on the stop
enter the groove in the shaft, rotate the
stop until the cotter pin holes align. In-
sert a cotter pin and secure in place.

f. Place the drive end housing assembly
over the end of the armature shaft and
against the center bearing plate, guiding
the finger of the shift lever into the slot
of the shift sleeve.

2. Starter Drive Adjustments

The “Dyer” drive was properly adjusted at
the factory and seldom requires’ readjust-
ment. Failure to operate properly will usu-
ally be caused by dirt or damaged parts.

When the shift lever is moved to where the



starter switch contacts are closed, there
should be %" to 3/16” travel of the pinion
against the spring pressure. The pinion travel
can be checked by pushing the pinion back
against the spring pressure.

A test can be made to determine if the en-
gagement action is being completed before
the switch contacts are closed. This can be
done by placing a 34" spacer between the
pinion and the pinion stop. The shift lever
can then be moved forward, forcing the
pinion against the spacer. It should not be
possible to close the switch contacts with the
spacer inserted. When the pinion is in the
driving position, there should be clearance
between the pinion guide and the botfom
of the slot, as indicated. If there is no clear-
ance at this point, the drive will be taken
directly from the lugs on the pinion guide,
rather than from the heavy spline in the
pinion itself. If there is no clearance ot this
point, the pinion and the pinion guide should
be replaced. The pinion with its lock and
lock spring is released by moving the pinion
shift sleeve forward and along the splines
of the shaft. In reassembling the parts, the
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pinion lock lugs should be in the slots in the
pinion hub with the lugs foward the pinion,
or the pinion will not be in the proper posi-
tion to lock on the shaft. Lubricate the three
starter bearings with light engine oil.

D. Starter Removal and installation

1.

Disconnect the starting motor operating rod
from the starter shift lever.

Remove the seats and rear floor plate. Dis-
connect the two (2) battery ground cables
and tape the loose cable ends to prevent a
short circuit in the electrical system when re-
moving the starter motor cable from the
starter switch.

Disconnect the starting motor cable and the
wire leading to the wiring harness from the
starter switch.

Remove the three (3) capscrews attaching
the starter to the flywheel housing and re-
move the starter.

Install the starter by direct reversal of the
removal procedure.



SECTION Vil — INSTRUMENTS

Topic Title Topic No.
Description ... .. ... ... ... ... .. 1

Engine Oil Pressure Gage ...........
Engine Temperature Gage ..........
Ammeter . ......... ... .. ... . ... ..
Fuel Pressure Gage ................
Hour Meter (Special Equipment). ... ..
Instrument Service .................

NGk N

1. DESCRIPTION

The instruments which are standard equipment on pane! of the cowl.

the tractor, consist of the engine oil pressure gage,

engine femperature gage, fuel pressure gage, and The hour meter, which may be obtained as special
the ammeter, and are mounted on the instrument equipment, is mounted in the instrument panel.

ENGINE TEMPERATURE GAGE

Fig. 1 —Instrument Panel
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OIL PRESSUR
L GA

2. ENGINE OIL PRESSURE GAGE

This gage registers the pressure at which the oil
is circulated through the engine. With the engine
running at high idle, the engine oil pressure should
be between 30 and 45 pounds at normal engine
operating temperature. CAUTION: If no pressure

Fig. 2 — Rear of l'nsfruméutx Panel

0 ENGINE. 28
TEMPERATURE GAG

registers on the gage or if the pressure is excessive
(with the engine at normal operating temperature),
the engine must be stopped immediately and the
cause determined.

3. ENGINE TEMPERATURE GAGE

The end of the engine temperature gage tube is
inserted in and connected to the rear of the water
outlet manifold. This gage registers the engine tem-
perature, which should be maintained between

160° and 185° F. at all times. The temperature is
controlled by a bellows type thermostat located
in a thermostat housing mounted on the front of
the water outlet manifold.

4. AMMETER

The ammeter registers the charging rate of the
generator. When the batteries are in a discharged
condition, the ammeter should register charge
until the batteries approach a charged condition.
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When the batteries are fully charged, the ammeter
will register nearly zero through the action of the
generator regulator except for a short time after
the starter has been used.



5. FUEL PRESSURE GAGE

The fuel pressure gage is mounted in the instru-
ment panel and the fuel pressure gage tfube is
conected into the fuel manifold tube at the rear
of the engine block.

The fuel pressure gage indicates the pressure at
which the fuel oil is circulated through the fuel
system. Under normal conditions, with the engine

operating at full governed speed, this pressure
should be 25 to 55 pounds. DO NOT OPERATE
ENGINE WITH FUEL PRESSURE ABOVE OR BE-
LOW THIS RANGE. Investigate for clogged filters,
clogged or leaking fuel lines or connections, or
improper fuel pump and pump regulator valve
operation,

6. HOUR METER (SPECIAL EQUIPMENT)

The hour meter registers the number of hours that
the engine has operated. For instructions on how

to read the hour meter refer to "HOUR METER”
in the Special Equipment Section.

7. INSTRUMENT SERVICE

Any one of the various instruments can be removed
from the instrument panel by removing the attach-
ing screws and disconnecting them from the wiring,
hoses, efc., to which they are connected.

Limited service on any of the instruments with the

excepfion of the hour meter, is available ot any
United Motors Service Station.

Do not attempt to repair an hour metfer. Return it
to your nearest “Allis-Chalmers” Dealer for a
trade-in allowance on o new meter.
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Cylinder Head
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Topic No.

...................... 1
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Exhaust Valves and Operating

Mechanism

....................

Cylinder Block and Liners .
Crankshaft, Flywheel, and Main

Bearings
Vibration Damper

Gear Train

Disassembly of Engine
Assembly of Engine

Pistons and Connecting Rods
Camshaft and Balance Shaft
Repair of Engine While Installed
Engine Removal and Installation

--------------

..........
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........

—
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11
12
13

......

1. DESCRIPTION

A. The Diesel Principle

The “Diesel” Engine is an internal combustion
power unit. Fuel is atomized as it is injected into
the cylinders and is ignited by the heat generated
by the compression of the air within the cylinders.
The expanding goses generated by the burning
fuel are converted into energy in the cylinders of
the engine.

In Diesel engines, air is compressed in the cylinder;
then a charge of fuel is sprayed info the cylinder,

VALYE ROCKER ARM
PUSH ROD
EXHAUST VALVES

CAM FOLLOWER
CAM SHAFT

AIR INLET FROM
ANE

= BLOWER ROTOR

BLOWER ROTOR
PISTON

Fig. 1 — Air Flow Through Engine
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after the air has been compressed, and ignition of _

the fuel is accomplished by the heat of the com-FP=

pressed air.

The engine in the Madel HD-15A Tractor is a water-
cooled, 6 cylinder, 2-cycle, Diesel engine.

B. The Two-Cycle Diesel Engine

In the 2-cycle engine, intake and exhaust take
place during part of the compression and power
strokes. A 2-cycle engine, therefore, does not func-
tion as an air pump, so an exfernal means of sup-
plying the air is provided. A specially designed
blower, bolted to the right side of the engine,
forces air into the cylinders in order to expel the
exhaust gases and fill the cylinders with fresh air
for combustion, as shown in Fig. 1.

A series of ports cut into the circumference of the

‘cylinder wall, above the piston, (in its lowest posi-

tion,} admits the air from the blower into the cylin-
der as soon as the top face of the piston uncovers
the ports as shown in Fig. 2. The flow of air towards
the exhaust valves produces a scavenging effect,
leaving the cylinders full of clean fresh air when
the piston again covers the inlet ports.

As the piston continues on the upward stroke, the
exhaust valves close and the charge of fresh air is
subjected to the final compression, as shown in Fig.
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lv—— Fig. 2 — Air Entering Through Porfs to
Combustion Chamber

... Fig. 4 —Charge of Fuel Being Injected Into _
Combustion Chamber
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| . Fig. 3 — Air Being Compressed with Exhaust _|
Valves Closed

3. This engine is designed for a highly efficient 16
‘to 1 compression ratio.

Shortly before the piston reaches its highest posi-
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p~ EXHAUST

AlR

|__ Fig. 5 — Exhaust Taking Place and Cylinders
About to Be Swept with Clean Scavenging Air

tion, the required amount of fuel is sprayed into
the combustion space by the unit fuel injector, as
shown in Fig. 4. The intense heat generated during
the high compression of the air ignites the fine fuel



spray immediately, and the combustion continues
as long as the fuel spray lasts. The resulting pres-
sure forces the piston downward until the exhaust
valves are again opened. As shown in Fig. 5, the
burned gases escape info the exhaust manifold as
the downward moving piston is about to uncover
the inlet ports.

When these poris are uncovered, the entire cylin-
der is again swept with clean scavenging air, as
shown in Fig. 2. This entire combustion cycle is
completed in each cylinder for each revolution of
the crankshaft, or in other words, two strokes;
hence, the “2-stroke cycle.”

2. CYLINDER HEAD

A. Desceription

The cylinder head is a one-piece alloy iron casting
which can be removed from the engine as an as-
sembly containing the injectors, cam followers,
guides, rocker arms, and valves. The head is se-
curely held to the upper part of the cylinder block
by heat-treated alloy steel studs.

Located in the head are two exhaust valves, two
valve seats, two valve guides, a fuel injector, and
three rocker arms, for each cylinder. One rocker
arm operates the injector plunger; the other two
operate the exhaust valves. The valve guides are
pressed into the cylinder head and hold the valve
heads in accurate alignment with the valve seats
which are also pressed into the head.

To provide efficient cooling, each fuel injector
is inserfed into a thin walled copper tube passing
through the water space in the cylinder head. The
fower end of the copper tube is pressed into the
cylinder head and spun over; the upper end is
flanged and sealed with a “Neoprene” seal. The
spun-over lower end and the sealed upper end
prevent any water leaks around the copper tube.

Two exhaust passages from each cylinder lead
through a single port of the exhaust muffler. The
exhaust passages, exhaust valve seats, and in-
jector seafs are completely surrounded by cooling
wdater.

To seal compression within the cylinders in frac-
tors having engines prior to Serial No. 6A-16283,
a flat laminated gasket is installed between the cyl-
inder head and the cylinder block. A flat gasket
(4 piece cork type) is used between the cylinder
head and the cylinder block at the outer rim to
provide an oil seal,

In tractors having engines Serial No. 6A-16283
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and above, the cylinder block and cylinder head
were revised to provide o metal to metal contact
between the cylinder block and the cylinder head.
The top of the cylinder block is recessed to retain
individual compression gaskets for each cylinder
and rubber seal rings for sealing the oil and the
water passages.

The top of the cylinder head, containing the fuel
injectors and the exhaust valve assemblies, is com-
pletely enclosed by o pressed steel valve rocker
cover, which is held in place by screws fitted with
hand knobs. The cover is sealed at the bottom
against the top of the cylinder head by a gasket
which is held in place by the flanged edge of the
cover.

B. Service of Parts Contained in Cylinder
Head

Service on some of the parts contained in the head
can be accomplished with the head installed; on
others, the head must first be removed from the
engine.

1. Operations not requiring the removal

of the head

a. Timing, equalizing, or replacement of
injectors.

b. Adjustment of valve lash.

¢. Replacement of valve springs, rocker
arms, or rocker arm shafts.

d. Replacement of push rods or cam fol-
llower assemblies.

e. Replacement of fuel manifolds or fuel

connectors.



2,

Operations requiring the removal of
the head

a. Grinding, reseating, or replacement of
the valves and valve seats.

b. Replacement of the valve guides.

¢. Replacement of the injector copper tubes.

C. Cylinder Head Removal

1.

Remove the engine pre-cleaners from the air
cleaner tubes, then remove the engine hood.

Drain the engine cooling system (refer to
“FILLING AND DRAINING OF SYSTEM” in
Section 1V), Wash all dirt off the upper part
of the engine.

Remove the exhaust muffler.

Remove the engine thermo gage from the
rear of the water outlet manifold.

Remove the yoke pin connecting the throttle
operating rear rod fo the throttle assembly.
Remove the yoke pin connecting the engine
shut-off rear rod to the engine shui-off lever.

Disconnect the engine primer tube from the
primer elbow assembly located in the en-
gine air inlet elbow. Unhook the upper end
of the air shut-off lever spring and discon-
nect the engine shui-off swivel lever from the
air shut-off valve lever. Remove the yoke
pins connecting the rear of the throttle con-
frol front rod and the rear of the engine
shut-off front rod to the intermediate levers.

Remove the capscrews attaching the lower
end of the air inlet elbow to the blower air
inlet housing. Remove the capscrews, nuts,
and washers attaching the air cleaners to the
front and the rear mounting brackets. Make
certain that the air shut-off valve lever is in
its closed position, then remove the air clean-
er assemblies as a unif. Cover the opening in
the blower air inlet housing.

Disconnect the fuel lines from the rear of the
fuel manifolds located on the right side of
the cylinder head.

2.

10.

11

12,

13.

14.

15.

16.

Remove the four (4) capscrews attaching the
outlet manifold elbow and the water by-pass
tube assembly to the front of the water out-
let manifold and remove the thermostat from
the manifold.

Remove the valve rocker arm cover and the
governor control housing cover, then dis-
connect the governor to injector control link
from the governor and the injector conirol
tube lever, and remove the link.

Remove the two (2) capscrews attaching the
governor control shaft housing to the cylin-
der head. Loosen but do not remove the four
(4) capscrews attaching the lower end of
the governor control shaft housing to the
governor weight housing.

Remove the two (2} capscrews that attach
each front and rear mounting bracket for
the air cleaners to the flywheel housing and
the front balance weight cover. Remove one
of the radiator shell to cowl bracing rods.

Remove the capscrews attaching the injector
control tube brackets to the cylinder head
and remove the control tube assembly.

Remove all the injector fuel pipe assemblies
and cover the fuel openings with shipping
caps. Remove the injectors from the cylinder
head using an injector removing tool.

Remove all the cylinder head stud nuts and
by means of the front and rear mounting
brackets for the air cleaners, lift and remove
the cylinder head from the engine.

If the cylinder head is to be completely
stripped as for head replacement, proceed
as follows: Remove the fuel manifold con-
nector assemblies, fuel manifolds, front and
rear mounting brackets for the air cleaners,
water outlet manifold, exhaust muffler studs,
injector clamp studs, and the exhaust valve
mechanism and exhaust valves.

D. Inspection

In case of a cylinder head change, the working
parts removed from the old head must be thor-
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oughly inspected before installing them in a new
head. The proper procedure to be followed in mak-
ing the inspection and installation of the various
parts will be found under “"EHAUST VALVES AND
OPERATING MECHANISM” in this section and in
“ENGINE FUEL SYSTEM,” in Section Il.

E. Cylinder Head Installation

To seal compression within the cylinders in tractors
having engines prior fo Serial No. 6A-16283, a flat
laminated gasket is installed between the cylinder
head and the cylinder block. A flat gasket (4 piece
cork type) is used between the cylinder head and
the cylinder block at the outer rim fo provide an
oil seal.

in tractors having engines Serial No. 6A-16283
and above, the cylinder block and cylinder head
were revised to provide metal to metal contact be-
tween the cylinder block and the cylinder head.
The top of the cylinder block is recessed to retain
individual compression gaskets for each cylinder
and rubber seal rings for sealing the oil and water
passages.

The cylinder heads used on engines Serial No,
6A-16283 and above are approximately 7/32"
wider than those used on engines prior to this
Serial Number. The cylinder blocks used on engines
Serial No. 6A-16283 and above are approximately
1/16" higher than those used on engines prior to
this Serial Number. The added 1/16” in the height
to the top of the new type cylinder block is to com-
pensate for the thickness of the gasket used with
the old type cylinder blocks. Blowers and exhaust
mufflers are interchangeable between the old and
the new types.

The cylinder head stud holes in the new type blocks
are 3" deeper than the stud holes in the old style
blocks and are counterbored %" instead of being
countersunk. The studs used in the new type block
are 6% in length and those used in the old type
block are 53" in length.

Summauary:

1. The cylinder head gasket usage is entirely
dependent on which cylinder block is being
used. If the Engine Serial No. is 6A-16283
or above (having new type block) the new
type gasket set must be used. If the Engine
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Serial Number is below 6A-16283 (having
old type block) the old type gasket ser must
be used.

The new type cylinder heads may be used
on old type blocks provided the old type
gasket set is used.

The old type cylinder heads may be used on
the new type blocks provided the new type
gasket set is used.

Proceed as follows for installation:

1. On engines prior to Serial No. 6A-16283,
remove all traces of the old oil gasket from
the top of the cylinder block and from the
bottom of the cylinder head, With both
surfaces clean, install a new cylinder head
compression gasket on the top of the block
with the side of the gasket marked “TOP”
up. Place the cylinder head oil gasket (4
piece) in position on the top of the cylinder
block.

On engines Serial No. 6A-16283 and above,
remove the six (6) old compression gaskets,
all the oil hole and water hole seal rings, and
the large cylinder head oil seal from the cyl-
inder block. Clean the recesses for the seal
rings and the oil seal, also the surface for the
compression gaskets, thoroughly. Clean
the top surface of the cylinder block and the
bottom surface of the cylinder head. Install
a new gasket set as the old gasket should not
be used again. Install six (6) compression
gaskets in place on top of the cylinder liners.
Install the oil hole and water hole seal rings,
and the cylinder head oil gasket in position
in their recesses in the top of the cylinder

block.

Attach the air cleaner mounting brackets,
without their gaskets, to the cylinder head.
Install the cylinder head in place on the cyl-
inder block, then remove the air cleaner
mounting brackets from the cylinder head.
install and draw the cylinder head stud nuts
down evenly, rotating from one nut fo an-
other. Tighten the nuts to a torque of 165 fo
175 ft. |bs. by starting at the center nuts and
working toward each end, tightening each
nut o little at a time. Refer to Fig. 6.



. -Coat the gaskets for the air cleaner mount-
ing brackets with gasket cement and place
them in position, then install the front and
rear air cleaner mounting brackets in place
on cylinder head. Install the capscrews and
lockwashers that attach brackets to the cyl-
inder head, flywheel housing, and the bal-
ance weight cover. Tighten the capscrews to
a torque of 55 to 60 ft. [bs.

Install the injectors in the cylinder head (refer
to “INJECTOR INSTALLATION" in Section
11). Install the injector fuel pipes.

Install the injector control tube assembly in
position in the cylinder head, then install
the capscrews attaching the control tube
brackets to the cylinder head and tighten to
a torque of 10 to 12 ft, lbs,

Install a new gasket between the governor
control shaft housing and cylinder head, and
install the two (2) attaching capscrews. Tight-
en the four (4) capscrews attaching the lower
end of the governor control shaft housing
to the governor weight housing.

Install the governor to injector control link,
then install the governor control housing
cover.

Connect the fuel lines to the rear of the fuel
manifolds located on the right side of the cyl-
inder head.

(® @ O ® @& ® @]

CYLINDER HEAD

© 0006 0 8

, Fig. 6 — Sequence Chart — Cylinder Head

Stud Nuts

9. Examine the gasket used between the blower
air inlet housing and the air inlet elbow and
replace it if necessary. Coat the gasket with
gasket cement, then install the air cleaner
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10.

11.

12.

13.

14,

15.

16.

assemblies in place on the mounting brack-
ets. Install the bolts attaching the air cleaner
mounting band brackets to the front and
rear mounting brackets, then install the cap-
screws used to attach the lower end of the air
inlet elbow to the blower air inlet housing.
Connect the engine primer fube to the primer
elbow assembly located in the engine air
inlet elbow,

Connect the engine shui-off swivel lever to
the air shut-off valve lever. Install the yoke
pin and cotter pin used to connect the rear
of the throttle control front rod and the rear
of the engine shut-off front rod to the inter-
mediate levers.

Install the yoke pin and cotter pin used to
connect the throttle operating rear rod to
the throtile control assembly. Install the yoke
pin and cotter pin used to connect the en-
gine shut-off rear rod fo the engine shut-off
lever.

Install the engine thermo gage in the rear
of the water manifold. Install the radiator
shell fo cowl bracing rod.

Examine the gaskets used between the water
outlet manifold and the upper end of the
water by-pass tube and between the water
outlet manifold elbow and the upper end of
the water by-pass fube and replace it if
necessary.

Coat the gaskets with gasket cement, install
the thermostat with the thermostatic element
end towards the manifold, then install the
four capscrews used to attach the elbow and
the by-pass tube to the water manifold.

Install the exhaust muffler using new exhaust
muffler gaskets.

Fill the engine cooling system (refer to “FILL-
ING AND DRAINING OF SYSTEM" in Sec-
tion V).

After the installation of the eylinder head
is completed, adjust the valve lash (refer to

“YALVE LASH ADJUSTMENT” in this section).
Time and equalize the injectors (refer



to “INJECTOR TIMING” and “INJECTOR
EQUALIZING” in Section 11.).

Start the engine and inspect the connections
to be sure that there are no fuel leaks from
the injector fuel pipes.

17.

18. Examine the valve rocker arm cover gasket
and replace if necessary, then insiall the
rocker arm cover. Install the engine hood

and the engine air pre-cleaners.

3. EXHAUST VALVES AND OPERATING MECHANISM

A. Description

The exhavust valves are made of silichrome steel
and carefully heat-treated to develop the special
properties required for valve service. Each valve
stem is accurately ground to size and hardened
at the end to provide the extreme hardness needed.
The hardened seat inserts in the cylinder head are
accurately ground to very close limits and their
freedom from warpage under ordinary working
conditions reduces valve grinding to a minimum.
The valve guides, made of fine-grained cast iron,
are pressed into the cylinder head and then
reamed for the desired fit. A cylindrical valve
spring, made of alloy steel, is held in place by a
refainer (spring cop) and o tapered two-piece
lock,

Three drop-forged rocker arms are provided for
each cylinder; the two outer arms operating the
exhaust valves, and the center one the fuel in-
jector as shown in Fig. 7. Each rocker arm assem-
bly operates on a separate shaft supporied by two
cast-iron brackets.

The injector end of each injector rocker arm is
fitted with o hardened ball stud and a ball seat
which form a flexible joint. The ball seat transmits
the rocker arm motion to the fuel injector. The valve
end of each valve rocker arm is hardened and
ground to a cylindrical surface, which bears di-
rectly on the end of the valve stem. The rocker
arms are operated from the camshaft through
shorf push rods.

Contact between the cam roller follower and the
cam is made by a plain bearing that rotates on «
pin which aftaches the roller to the roller follower.
The cam rollers are held squarely with the cam
surfaces by steel follower roller guides bolted to
the bottom side of the cylinder head. A separate
coil spring, located inside of the hollow cam fol-
lower, is held in place in the cylinder head by a re-
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taining washer (upper spring seat) and wire locking
ring.

Oil for the valve operating mechanism is pumped
through a longitudinal oil passage in the cylinder
head, entering the hollow rocker arm shafis
through an oil passage in the shaft bracket bolts.
Excess oil from the rocker arms, refurning to the
oil pan, lubricates the valves, injectors, cam fol-
lowers, blower gears, and the governor.

HARDENED BALL STUD & SEAT

i EXHAUST YALVE ROCKER ARMS]

1% INIECIOR ROTKER ARM
y

e PUSH RODS
==

g

RETKER AR
SHAFT ERACKET
-JLGK e
SRRING BETAINGS

RETAINER, SPHING

Fig. 7 — Racker Arms
B. Service

Several operations on the valve mechanism may be
performed without removing the cylinder head,
while the head must be removed for certain other
operations. The operations not requiring head
removal are:



1. Adjustment of vaive lash.
2. Removal or replacement of a valve spring.

3. Removal or replacement of a rocker arm,
cam follower, and follower spring.

4. Removal or replacement of a rocker arm
shaft or shaft bracket and push rod.

It is also possible, if occasion requires, fo remove
or replace a cam follower or a push rod without
removing the cylinder head.

The cylinder head must be removed to perform
the following valve operations:

1. Removal or replacement of a valve or a
seat insert.

2. Removal or replacement of a valve guide.
3. Grinding of valves or valve seats.

C. Valve Lash Adjustment

Correct clearance between the ends of the valve
stems and the rocker arms is very important in a.
“Diesel” Engine because of the high compression
pressures developed. Insufficient valve clearance
will cause loss of compression, “missing,” and
eventual burning of valves and valve seat inserts.
Excessive valve clearance will result in noisy en-
gine operation and rapid wear on the valve op-
erating mechanism. Adjustment should be made
to allow .009” clearance with engine at operating
. temperature.

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

1. Remove the hood and the rocker arm cover.

2. Rotate the engine with the starter until the
injector rocker arm is down and the injector
plunger is at the bottom of its siroke. The
valves will then be closed and the valve rock-
er arms raised off the valve stems.

3. Check clearance between the valve stems
and the rocker arms. When adjusted proper-
ly, a .009” thickness gage should pass be-
tween them with a slight drag when the
engine is at normal operating temperature,
With the engine at ambient temperature, a
.012" thickness gage 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 to increase the clearance or out of the
push rod clevis to decrease the clearance.
When proper clearance is obtained, tighten
the lock nut. Recheck the clearance to be
sure it wos not changed by tightening the
lock nut.

4. Rotate the engine with the starter and re-
peat the above operations on the valves for
the other cylinders. Replace the rocker arm
cover and the hood. CAUTION: If a push rod
is disconnected from a rocker arm, be sure
that when it is re-installed, the clevis on the
rocker arm is screwed on the upper end of
the push rod until the end of the push rod is
flush with the inside of the clevis yoke. Other-
wise, the valves will open too far when the
engine is turned, and the piston will strike
the head of the valve causing damage to the
valve, piston, or push rod.

D. Rocker Arm Removal, Inspection, and
Installation

1. Clean the dirt off the rocker arm cover and
remove the cover. If the cylinder head is on
the engine, turn the engine until the push rod
ends of all three of the rocker arms for one
cylinder are in line.



2. Disconnect and remove the injector fuel

pipes. Place caps on the fuel connectors to
prevent dirt entering the fittings.

Remove the two bolis from the rocker arm
shaft brackets, Remove the brackets from the
shaft and remove the shaft from the rocker
arms.

Loosen the lock nuts at the upper ends of the
push rods and unscrew the rocker arms from
the push rods.

Inspect the bushings inside the rocker arms
for wear. Normal clearance between the
shaft and the bushings is .001” to .0025" and
must not exceed .004". Replace the bushings
if they are excessively worn. Ream the new
bushings to allow .001” to .0025"” clearance
with the shaft. Clean out the oil holes in the
rocker arms, hollow bracket bolts, and rock-
er shafts with solveni, small wire, and com-
pressed air. Smooth the ends of the rocker
arms if they are worn and cupped by contact
with the valve stems,

Lubricate the outside of the rocker arm shaft
with light engine oil and install the rocker
arms and the shaft by reversing the sequence
of operations for removal. The center (in-
jector) rocker arm can be identified by the
ball stud and ball seat. Install each volve
rocker arm on the shaft with the longest boss
of each toward the injector rocker arm (to-
ward the inside of the rocker arm assembly).
Place the shaft brackets on the shaft with
the machined side of each bracket toward
the valve rocker arms.

Before tightening the bolts in the rocker
arm shaft brackets, hold the three rocker
arms and the two brackets fogether so that,
when the bolts are tightened, a total of
.004" to .006” end clearance will be allowed
between the rocker arms and the brackets.
Excessive clearance between these parts will
allow too much oil to emerge from between
the rocker arms instead of being forced
through the drilled oil passages in the rocker
arms to lubricate the push rod and cam fol-
lower assemblies. Tighten the rocker arm
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shaft bracket bolts to a torque of 90 to 100
ft. Ibs.

CAUTION: After a rocker arm has been dis-
connected from o« push rod, be sure that,
when reinstalled, the clevis on the rocker arm
is screwed on the upper end of the rod until
the end of the rod is flush with the inside of
the clevis yoke. Otherwise, the valves will
open too far when the engine is turned and
the piston will strike the valve, and damage
to the valve, push rod, or piston will result.

E. Removal, Inspection, and Installation
of Cam Follower Assemblies

1.

Remove the injector fuel pipes, the rocker
arm shoft and the brackets (see “ROCKER
ARM REMOVAL, INSPECTION, AND IN-
STALLATION"). Loosen the push rod lock nut
and unscrew the rocker arm from the push
rod that is fo be removed.

Depress the follower spring by pushing down
on the upper spring retainer with a screw-
driver, and use another screwdriver o re-
move the retainer lock wire from the groove
in the cylinder head above the spring re-
tainer. Lift the push rod and spring assembly
from the cylinder head. Insert a finger into
the cam follower and slide the cam follower
up out of the head.

3.

8 E “ S M
ing Push Rod Spring
Seat Retainer

‘Fig. 9—

if the cylinder head is removed, the follower
assemblies may be removed from the cyl-
inder head by unscrewing the rocker arms
from the push rods, then removing the re-
tainer screws from the cam follower guides




on the lower side of the cylinder head, and
removing the complete assembly out through
the bottom of the head.,

4. After the cam followers have been removed,
they should be cleaned in solvent, blown dry
with compressed air, and inspected before
they are again assembled into the cylinder

head.
BRACKET #
BOLT
PUSH ROD ROCKER ARM
CLEVIS 7 SHAFT BRACKET
PUSH ROD ~—LOCK WIRE

CAM FOLLOWIER & . "‘SPRING RETAINER

FOLLOWER SPRING

& i

LOWER SPRING SEAT
CAM ROLLER

L.Fig. 10— Com Follower and Push Rod Assembly_

5. The cam rollers must rotate smoothly and
freely. Measure the fotal clearance between
the cam follower roller bushing and the pin.
Since the cam forces the cam follower roller
against the bottom-side of the pin during en-
gine operation and, therefore, all of the
wear is taken on the bottom side of the pin,
the clearance between the roller bushing and
the pin must be taken crosswise to the direc-
tion of operatfion of the cam follower body
(across the unworn diameter of the pin). By
measuring the clearance in this manner, o
better indication of bushing wear is deter-
mined as the measurement is taken across
the unworn diameter of the pin. The maxi-
mum clearance between the roller bushing
and pin is .015” before replacement is in-
dicated. The cam rollers must be free of flat
spots or scuff marks. The presence of such
marks are indications that the rollers have
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not been rotating freely. if such marks exist
on the rollers, inspect the cams on which the
rollers have operated. If the noses of the
cams are worn or scuffed, replace the cam-
shaft. NOTE: New or solvent cleaned, cam
follower assemblies must be immersedinclean
lubricating oil for at least five minutes be-
fore installing the follower assemblies into
the cylinder block. This will insure initial lu-
brication of the follower assemblies which
is essential to satisfactory follower perform-
ance,

When installing the cam follower and push
rod assembly with the cylinder head not
removed, proceed as follows:

a. Lubricate the roller and follower. insert
the cam follower into the cylinder head
(roller end down)} with the oil hole in the
lower end of the follower pointing away
from the valves. The roller must engage
the slot in the follower guide.

b. With the retainer lock wire removed,
and with the lower spring seat, follower
spring, and upper spring seat installed
on the push rod, insert the push rod as-
sembly into the head and follower.

c. Depress the follower spring with o screw-
driver and install the retainer lock wire
in the groove in the cylinder head above
the upper spring seat.

d. Screw the push rod lock nuts down on
the push rod, then install the rocker arms
and shaft as explained in “ROCKER
ARM REMOVAL, INSPECTION, AND IN-
STALLATION.”

When installing the cam follower and push
rod assembly with the cylinder head re-
moved, proceed as follows:

a. Install the refainer lock wire in the
groove in the cylinder head,

b. With the spring seats and spring in-
stalled on the push rod, place the push
rod assembly in the cam follower and in-
sert the assembly up through the cylinder



head, with the oil hole in the follower
toward outer side of the head.

¢. Insert the retaining capscrews through
the cam follower guide, then place the
guide in position against the cylinder
head, with the main body of the guide
toward the center of the head and with
the cam rollers engaged in the slots in
the guide. Tighten the capscrews to a
torque of 12 to 15 ft. lbs.

F. Exhaust Valve Spring Removal and

Installation

Removal of the cylinder head is not necessary if
disassembly of the exhaust valve springs only is de-
sired. However, special care should be taken to
prevent the valves from falling into the cylinders
when the springs are removed. If this should occur,
it would be necessary to remove the cylinder head
in order to retrieve the fallen valve.

1.

Remove the rocker arm cover and crank the
engine with the starter until the piston is at
the top of its stroke, which is indicated when
the injector rocker arm is down (injector
plunger at the bottom of its stroke).

Disconnect and remove the injector fuel

pipes. Install the caps on the fitfings to pre-
vent entrance of dirt.

Remove the two bolts from the rocker arm
shaft brackets, and remove the brackets
and the shaft,
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Insert one of the bracket bolts through the
valve lifter bushing and the valve spring
compressor tool as shown in Fig. 11, and in-
sert the bolt into the tapped hole of the cyl-
inder head nearest the valve spring to be
removed.

Depress the valve spring and remove the
valve spring locks. Lift the spring cap, spring,
and spring seat from the valve and valve
guide.

inspect the spring, cap, and seats for wear
or damage. Replace any worn parts. The
valve spring when compressed to a length
of 2-3/16” should have an approximate load
of 44 Ibs. When the spring is compressed to
a length of 1-51/64" it should have a load
of 140 Ibs. (plus or minus 4% lbs.). Replace

the spring when it has a loading of less than
122 Ibs. when compressed to a length of
1-51/64.”

Install the spring by reversing the sequence
of operations for its removal. Refer fo
“ROCKER ARM REMOVAL, INSPECTION,
AND INSTALLATION” to install the rocker
arms, Adjust the valve lash and check for
fuel leaks from the injector fuel pipe connec-
tions after starting the engine.

G. Removal and Instgllution of Exhaust
Valves, Guides, and Seats

Remove the cylinder head from the engine
(refer to “CYLINDER HEAD REMOVAL” in
this section), Lay the cylinder head on o
work bench right side up, with the valve
heads resting on a 2” thick block of wood
to protect the cam follower rollers which
project through the bottom of the head.

Remove the valve springs as described in
“EXHAUST VALVE SPRING REMOVAL AND
INSTALLATION.” Then turn the head over
on its side and slide the valves out of the
head. Place the valves in a rack as they are
removed so they can be reinstalled in same
order.

Clean the carbon from the valve and seat in-
serts and ream the carbon from the valve



guides with a valve guide cleaner.

4. Replace the valves if they are bent or worn.
the valve stem diameter is from .3415" to
-3425"; the clearance of the stem in the guide
is from .002" o .004” and should not ex-
ceed .006".

VALVE GUIDE
“TREMOVING TOOL

VALVE GUIDE
CYLINDER HEAD

YALYE GUIDE
REPLACER TOOL™

“l"lg. lﬁﬁfli;g Valve Guides

5. Remove the guides by driving them out
from the top of the cylinder head with the
special valve guide tool shown in Fig. 12.
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VALVE GUIDE REAMER
CYLINDER HEAD

Fi. 14 — Reaming Valve Guides

New guides are installed by placing the ma-
chined collar on the tool, and driving each
guide into the head from the bottom until
the collar is against the surface of the head.
This will locate the guides for proper height
{flush with the top edges of the head),

After the valve guides have been installed,
insert the valve stems into the guides to check
for the proper clearance of .002” to .004"
between the stems and the guides. If the
clearance is less than .002", the guides must
be reamed fo size by use of the reamer as
shown in Fig. 14,

Inspect the valve seat inserts. If they are
loose, cracked, or pitted, new ones should be
installed. The seat inserts are hardened and
shrunk into the cylinder head. In order not
to damage the head, they must be removed
with a special tool provided for that purpose;
also, unless the new seat inserts are installed
with care, and according to the following
instructions, the results will be unsatisfactory.

Remove the inserts as follows:

a. Lay the cylinder head on a bench and
insert the collet of the remover tool inside
of the valve seot insert so that the lip
at the bottom of the collet flange is flush
with the bottom side of the valve seat



insert, While holding the collet in this
position, expand the collet by turning
the nut ot the top of the tool. Be sure
that the flange of the collet is firmly en-
tered just below valve seat insert.

b. Slide the fool body over the top of the
collet, with the “Allen” screw of the body
in line with the slot below the threads on
the collet, Turn the “Allen” screw IN to
engage the slot and lock the screw on the
collet.

c. Put the thrust bearing over the top of
the collet and on top of the body.

d. Start the screw thread of the tool head
on the collet and continue fo turn it until
the valve seat insert is pulled from the
cylinder head.

SCREW HEAD

THRUST BEARING

.
8CDY —___
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L Fig. 15 —Removing Valve Seot Insert

9. Particular care must be exercised when re-
placing the valve seat inserts. The seat inserts
are installed into the cylinder head with a
.0025" 1o 005" press fit, and must be started
in place “true” with the counterbore in the
head.

IMPORTANT: REFER TO “VALVE AND VALVE SEAT
GRINDING” IN THIS SECTION, TO DETERMINE
THE PROPER VALVE SEAT INSERT TO BE IN-
STALLED IN THE CYLINDER HEAD.

To install the valve seat inserts, proceed as follows:

a. See that the cylinder head is perfectly
clean, particularly the counterbore for
the seat inseris,
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/INSTALLING TOOL

[VALVE INSERT CYLINDER HEAD




Immerse the cylinder head for approxi-
mately 30 minutes in water heated to
boiling temperature, or cool the inserts
with dry ice for approximately 45 min-
utes.

c. Place the cylinder head bottom-side up
on a bench, blow out the seat insert
counterbores with air, and lay a seat in-
sert in the counterbore (valve side up).

Using the valve seat insert installing tool,
shown in Fig. 16, insert the pilot end of
the tool into the valve guide and drive
the seat insert down tight into the coun-
terbore, This operation must be done

quickly, while the valve seat insert is
cold.

Check the valve seat for concentricity
with the valve guide (see Fig. 17) and,
if necessary, recondition the seat or seats
as directed in “VALVE AND VALVE SEAT
GRINDING” in this section.

k% 1

TAP HANDLE

VALVE GUIDE
CEEANING TOOL |

FINISH REAMER TOOL 'rf
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CYLINDER HEAD
N

Valve Guides
H. Valve and Valve Seat Grinding

In tractors having Engine Serial No, 6A-16283 and
above, the cylinder block and the cylinder head

were revised to provide “metal to metal” contact
between the cylinder block and the cylinder head.
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The new type cylinder head is approximately
7/32" wider than the cylinder head used previous
to this Serial Number. In conjunction with this cyl-
inder head and block change, o new type cylinder
head to block gasket set was included (refer to
“CYLINDER HEAD INSTALLATION" in this Section).

The new type cylinder head is equipped with 30°
exhaust valves and valve seat inserts, whereas, 45°
exhaust valves and valve seat inserts are used in
the previous type cylinder head {used on engines
prior to Serial No. 6A-16283). This change affects
only the exhaust valve and valve seat insert; the
valve guide, valve spring, caps, and the locks were
not changed.

The 30° valve seat inserts are approximately ,042"
thinner than the 45° seat inserts, and the counter-
bore for the seat inserts in the new type head is
approximately .042" less. The valve head of the
30° exhaust valve in the new cylinder head may
protrude a maximum of .014” past the cylinder
head fire deck (bottom flat surface of the head) or
it may set in the fire deck a maximum of .005".
The 45° valve head used in the former cylinder
head may protrude .017” or set in .004" from the
flat surface of the cylinder head fire deck.

The new type 30° exhaust valve and 30° valve
seat insert may be used in the former type cylinder
head. The 30° valve head, when installed in the
former cylinder head, may protrude a maximum
of .017" past the fire deck or set in a maximum of
.004" below the cylinder head fire deck (same as
the former 45° valve installed in the former cylin-
der head). When the 30° valve insert is installed
in the former type cylinder head, the seat insert
will not extend to the edge of the countersink in the
counterbore for the seat insert. Under these condi-
tions, a standard width 30° grinding stone might
strike the edge of the cylinder head countersink,
thus removing some of the metal from the head.
This will not injure the head in any way, but will
increase the amount of time required to grind the
valve seafs. To eliminate the necessity of grinding
away part of the countersink in the head, the 30°
grinding stone diameter may be reduced, thus re-
ducing the amount it cuts into the head.

NOTE: DO NOT INSTALL THE 45° EXHAUST
VALVE AND 45° VALVE SEAT INSERT IN THE



NEW TYPE CYLINDER HEAD. The 45° valve seat
insert is .042" thicker than the 30° valve seat in-
sert, therefore the valve seat insert, being .042”
thicker than the depth of the counterbore in the
new type cylinder head, would protrude from the
counterbore and would be subject to burning out
very rapidly.

Summary

1. The 30° exhaust valves and 30° seat inserts
may be vsed in EITHER the NEW TYPE or the
FORMER TYPE cylinder heads.

2. The 45° exhaust valves and 45° seat inserts
may be used ONLY in the FORMER type cyl-

inder head.

Before instailing either a new or used exhaust
valve, the valve seat insert in the cylinder head
should be examined for proper valve seating. Fur-
thermore, if an exhaust valve once used is to be in-
stalled again, the valve stem should be cleaned
and the seat ground to the recommended angle
(30° or 45°, depending on whether it is the new
type or the former type valve as described above).
The valve guide should be thoroughly cleaned with
the valve guide cleaner tool. If the bore in the
valve guide is worn oblong, or if the valve heads
are warped relative to the valve stem, the parts
must be replaced.

The width of the valve seats of the new type 30°
exhaust valves and seat inserts must be between
1/16” and 3/32" regardless of which type cylinder
head is used.

The width of the valve seats of the former 45°
exhaust valves and seat inserts must be between

5/64" and 7/64".

When new valve inserts are installed, or used in-
serts refaced, the work must be done with a valve
seat grinding set. The ordinary method of grind-
ing valve seats is ineffective for this operation be-
cause of the very hard valve insert material.

The usuval equipment furnished with the valve
grinder set includes the following items:

1. Vaive seat grinder.
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2. Dial gage.
3. Pilot.
4. Four grinding wheels—30°-45°-60"-and 70°.

When refacing the new type 30° valve seat, use a
30° grinding wheel for refacing the valve seat and
a 70° grinding wheel for opening the throat of the
insert below the valve seat and for narrowing the
seaf fo the recommended seat width of 1/16” to
3/32".

When refacing the former type 45° valve seat, use
a 45° grinding wheel for refacing the valve seat
and the 30° and 60° wheels for narrowing the
seat to the recommended width of 5/64" to 7/64".

After the valve seats have been dressed with the
grinding wheel, the dial gage, shown in Fig, 17, is
used to check the concentricity of the valve seats
relative to the valve guides. The total runout for
a good valve seat should not exceed .002".

IMPORTANT: All the valve seat inserts must be
ground so that the width of the seat falls within
the recommended width of 1/16" to 3/32" for the
new type 30° seat valves, and 5/64" to 7/64" for
the former 45° seat valves. Also, it may be neces-
sary fo grind the seats of the inserfs to prevent the
valve head from extending too far from the face
of the cylinder head (fire deck) as explained above.

PRESSURE HAMDLE

DEPTH REGULATOR

VALVE SEAT
GRINDING TOOL SET
NO. KMO-167D

VALVE
SEAT
INSERT

CYLINDER
HEAD

GRINDING
STONE

Fg. 19 — Grinding Valve Seats
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Fig. 20

After a grinding wheel has been used for o cer-
tain amount of grinding, the cutting angle of the
stone must be reground and made true to obtain
the proper seat angle when grinding the inserts.
Place stone on the dressing tool, and set the arbor
for the required angle.

After the valve seais have been ground, the valves
may be put in place and lapped to perfect seats
in the regular manner, as shown in Fig. 20. After
lapping, the contact between the valves and the
seats may be checked by wiping a thin film of
Prussian Blue on each valve seat, setiing the valves
in place, and bouncing each valve on its seat. If
the vaive seats are properly ground, a continuous
thin, blue line will be evident around the face of
the valve.

Assemble and install the cylinder head as outlined
in pertinent pages in this manual.

4. CYLINDER BLOCK AND LINERS

A. Description

The cylinder block and crankcase, which is the
main structural part of the engine, is a box-like,
one-piece casting made of alloy cast iron. Rugged
transverse members, cast integral, provide rigidity
and. strength, insuring perfect alignment of the
bores and bearings under all loads. The cylinders
are bored to receive the cylinder liners.

The water jackets extend the full length of the
bores and are divided into upper and lower sec-
tions, which are connected by hollow struts. Cool-
ant enters at the botiom of the water jacket, and
leaves the jucket at the top through holes which
register with corresponding openings in the cylin-
der head. Surrounding the water space is an air
chamber (air box) which conducts the air from the
blower to the inlet ports in the cylinder liners.

The upper halves of the main bearing seats are
cast integral with the cylinder block. Drilled pas-
sages in the block carry lubricating oil to all in-
ternal moving parts. Hand-hole covers, on the side
of the block opposite the blower, permit access to
the air chamber, and inspection of pistons and rings
through the intake ports in the cylinder walls. Cyl-
indér blocks ordered for service are furnished with
main bearing caps, studs, and the necessary plugs.
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Cylinder liners are serviced separately. The re-
placeable cylinder liner, made of hardened alloy
cast iron, in each cylinder is accurately honed to a
very smooth finish. A flange at the top of the
liner fits into a recess in the cylinder block, insuring
proper positioning in the block. Even temperature
and minimum distortion are assured by water cool-
ing each liner over its entire length except at the
ports. The liners are cooled at the ports by the
scavenging air from the blower. To permit intro-
duction of fresh air into the cylinder, one row of
holes, %" in diometer, are drilled into the circum-
ference of each liner as shown in Fig. 21.

In order to obtuin proper sealing of the individual
compression gaskets, and still maintain the “metal-
to-metal” contact between the top of the cylinder -
block and the bottom of the cylinder head, in frac-.
tors having Engine Serial No. 6A-16283 and above
{having the new type cylinder black), the top sur-
face of the cylinder liner flange must be .046” to
050" below the top flat surface of the cylinder
block. In addition, the distance from the top of the
cylinder block must not exceed .002" on any two
adjacent cylinders. If upon inspection, the top sur-
face of any cylinder liner flange does not fall
within the .046" to .050", or the difference between
any two adjacent liners exceeds .002”, the neces-



Fig. 21 - Cylinder Liner

sary cylinder liner shims must be installed between
the bottom of the cylinder liner flange and the top
of the cylinder liner supporting insert. The shims
are available in two sizes; .0015” and .003" thick.

In order to obtain proper sealing of the cylinder
head compression gasket in fractors having engines
prior to Serial Number 6A-16283 (having the for-
mer type cylinder block), the top surface of the
cylinder liner flange must protrude .002” to .006"
above the top flat surface of the cylinder block. In
addition, the difference in protrusion between any
two adjacent cylinder liners should not exceed
002", If upon inspection, the top surface of any
cylinder liner flange is not .002” to .006” above
the top flat surface of the cylinder block, or the
difference between any two adjacent liners ex-
ceeds .002", the necessary cylinder liner shims must
be installed between the bottom of the cylinder
liner flange and the shoulder in the cylinder block.
(Cylinder liner inserts are not used in engines prior
to Serial Number 6A-16283.)

The shims are available in two sizes; .0015” and
.003" thick. If the engine is being overhauled, the
shim can be installed by merely slipping it over
the bottom of the cylinder liner. However, to fa-
cilitate the installation of the shim and to minimize
the fime required for its installation when only the
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cylinder head is removed from the engine, it is
recommended that the shim be cut so that it can
be inserted under the cylinder liner flange with-
out completely removing the cylinder liner from the
cylinder block. Before installing the shim, make
sure that its surfaces are smooth and entirely free
from burrs and wrinkles.

When only the cylinder head is removed, it is de-
sirable to raise the cylinder liner only enough o
permit the installation of the liner shim under the
cylinder liner flange.

B. Cylinder Liner Service

The cylinder liners will render satisfactory service
if the engine has proper care. The wear on a cyl-
inder liner and piston is directly related to the
amount of dust and dirt {(abrasive) introduced into
the engine combustion chambers through the air
intake. Dust combined with lubricating oil on the
cylinder walls forms an ideal lapping compound.
To avoid such a condition, the air cleaners pro-
vided on the tractor should be serviced regularly.

The air ports in the cylinder liners sometimes be-
come clogged with sludge or hard carbon. In-
spection should be made of their condition at least
every 500 hours of engine operation, and if the
openings are restricted as much as 30%, the ports
should be cleaned as outlined in “AIR INTAKE SYS-
TEM,” in Section lll. If the engine has been disas-
sembled and the cylinder liners removed, the ports
may be cleaned by inserting the pointed end of a
piece of wood in each port and twisting. Avoid
using a tool which will cause burrs around the ports
on the inside of the cylinder liner.

An alternate method of cleaning the cylinder liner
poris is to soak the cylinder liner in a hot caustic
soda or lye solution long enough to loosen the car-
bon deposits. Final cleaning can then be accom-
plished with a bristle brush.

C. Cylinder Liner Removal

The cylinder liners will, in most cases, slide out of
the block when the pistons are removed. Cylinder
liners that stick in the cylinder block may be loos-
ened and removed by placing the end of a hard-
woad block against the bottom of the liner and
striking the block sharply with a hammer,



D. Cylinder Liner Cleaning and Inspection

1. Remove all dirt, carbon, or grease from the
" eylinder liners and the liner bores in the cyl-
inder block. Discard the .cylinder liners if
they are scored, cracked, or worn beyond
the allowable limits. Slightly scuffed cylin-
der liners, if not worn, may sometimes be
made usable by polishing or lapping to re-
move the surface irregularities. Clean the
cylinder liner ports, removing any burrs
made in the cleaning of the ports, with No.
250 grit emery paper. Failure to remove all
the burrs from the inside of the cylinder liners
can result in the early failure of an engine.

DIAL
INDICATOR GAGE

Checking Cylind

for Roundness

2. Check the cylinder liners for roundness,
taper, and the amount of wear by means of
a gage similar to the one shown in Fig. 22.
Measure each cylinder liner as outlined in
the diagram in Fig. 23. Do not install cylinder
liners that have more than .0015" taper or
that are more than .0015” out of round when
installed. Be sure that the cylinder liners slide
into the cylinder block bores freely to insure
o [oose fit. If the bores in the block are in a
tapered or out-of-round condition, they
should be honed slightly with a fixed-stone
hone to remove the high spots.
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XZ = LONGITUDINAL AXIS
[LENGTHWISE OF ENGHNE)
WY = TRANSVERSE AXIS
{CROSSWISE OF ENGINE}

OF LINER AT
1 PLACES—

Fig. 23 — Measuring Cylinder Liners

Measure the new cylinder liners after they
are installed, in the manner described above.
Due to their thin walls, it is possible for the
cylinder liners to go out of round while in
stock or through careless handling,

Refer to “FITTING PISTONS WITH LINERS”
in this section, for fit of the pistons with the
cylinder liners.

E. Cylinder Liner Installation

1.

Clean the cylinder liner and the bore in the
cylinder block thoroughly and make sure
that the bottom surface of the cylinder liner
flange and the counterbore in the cylinder
block are clean and not damaged.

On tractors having Engine Serial No. 6A-
16283 and above, examine the cylinder
liner supporting insert that is used in the
counterbore of the cylinder block beneath
the flange of the liner. Be sure that all sur-
faces of the insert are clean, fiat, and smooth
so that the insert rests perfectly in the coun-
terbore and will allow the cylinder liner to



slide freely through when the cylinder liner
is installed, NOTE: This cylinder liner sup-
porting insert is not used in tractors having
engines prior to Serial No. 6A-16283. In
these engines, the cylinder liner flange rests
directly on the flat surface of the counterbore
in the cylinder block.

Keeping the above information in mind, in-
stall the cylinder liner supporing insert in
position in the counterbore of the cylinder
block if the engine is of the serial number re-
quiring the insert. Insert the cylinder liner in
position and check the locaton of the top of
the cylinder liner flange in relation to the
top flat surface of the cylinder block. In
fractors having Engine Serial No. 6A-16283,
and above, the top surface of the cylinder
liner flange must be .046” to .050" below
the top surface of the cylinder block and the
difference between any two adjacent cyl-
inder liners should not exceed .002",

tn tractors having engines prior to Serial No.
6A-16283, the top surface of the cylinder
liner lange must be .002” to .006" above the
top flat surface of the cylinder black and the
difference between any two adjacent cylin-
der liners should not exceed .002".

CAUTION;: These dimensions must be held in
order to obtain proper sealing of the gasket
set, between the cylinder head and the cyl-
inder block, when the cylinder head is fight-
ened in place.

In tractors having Engine Serial No. 6A-
16283 and above, if the top surface of any
eylinder liner flange is not .046" to .050”
below the top surface of the cylinder block,
or the difference between any two adjacent
cylinder liners exceeds .002”, the necessary
cylinder liner shims must be installed be-
tween the bottom of the cylinder liner flange
and the top of the cylinder liner insert. The
shims are available in two sizes; .0015” and

003" thick.

In tractors having engines prior to Serial No,
6A-16283, if the top surface of any cylinder
liner flange is not .002"” to .006” above the

129

top flat surface of the cylinder block, or the
difference between any two adjacent liners
exceeds .002”, the necessary cylinder liner
shims must be installed between the bottom
of the cylinder liner flange and the shoulder
in the cylinder block. The shims are available
in two sizes; .0015” and .003" thick.

F. Cleaning and Inspection of Cylinder
Block

Since the cylinder block is the main structural part
of the engine, whenever the engine is being over-
hauled, the block should be thoroughly inspected
for any conditions that would render it unfit for
further use. Such inspection must be made after all
the parts have been removed ffom the cylinder
block and it has been thoroughly cleaned with live
steam or o suitable solvent and dried with com-
pressed air.

Inspect the enfire cylinder block for cracks or dam-
age. If the cylinder liners are not to be changed
and are left in the cylinder block, clean all the air
ports in the cylinder liners as explained in “AIR
INTAKE SYSTEM,” in Section Iil.

All the oil passages in the cylinder block must be
cleaned before assembling the engine. Effective
cleaning of these passages can be accomplished
anly with the use of high steam pressure with a
solvent used in the water to dissolve the sludge
and foreign material that has collected, as these
would not be removed if only a brush and solvent
or similar cleaning method were used. Remove the
various plugs at the ends of the oil galleries to
clean the passages. After cleaning, flush the pas-
sages in the cylinder block with clean water under
pressure to remove all traces of the solvent.

To clean the water jacket of the cylinder block,
remove the plugs from the jacket. Apply high pres-
sure steam and water through these openings; turn
the block in various positions while this is being
done so that the loose scale will be washed out.

IMPORTANT: Note the location of the plugs re-
moved for cleaning of the oil and water passages
in the cylinder block and be sure all these plugs
are installed in their proper places after the block
has been cleaned and dried. Coat the threads of all
plugs with white lead fo insure a tight seal. The



plugs must be installed so that they do not project
from the block to interfere with the fit of the at-
tached parts.

G. Air Box Drain Tube

Three (3) air box drain tubes are provided for
drainage of fuel oil that might leak into the air box
and would otherwise be drawn into the cylinders
with the air. One drain tube is located approxi-

mately in the center on the left hand side of cylin-
der block; the other two tubes are located on the
right hand side at the front and rear of the cylinder
block. These tubes must be kept open at all times.
Remove the tubes and elbows and clean them if
clogging occurs. Air emerging from the tubes while
the engine is operating will indicate that the tubes
are open.

3. CRANKSHAFT, FLYWHEEL, AND MAIN BEARINGS
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A, Description

1. CRANKSHAFT. The rigid crankshaft is o high
alloy steel drop forging, carefully heat
treated to insure utmost strength and dura-
bility. All the main and connecting rod bear-
ing journals are hardened and ground to a
smooth finish. Complete static and dynamic
balance of the rotating parits has been
achieved by counter-weights incorporated
with the crankshaft.

The end thrust of the crankshaft is taken
through two piece bronze washers on each
side of the rear main bearing. The crankshaft
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Fig. 24 .- Crankshaft and Flywheel Detuails

is drilled for full pressure lubrication fo the
mein and connecting rod bearings.

A lubricating oiling wick and wick holder
is installed in the rear of the crankshaft for
lubricating the engine cluich shaft front bear-
ing (pilot bearing).

2. MAIN BEARINGS. Seven main (crankshaft)
bearings are used in the engine. The bear-
ings are 31" in diameter x 1-3/16" long and
are of the precision type, replaceable with-
out machining. The main bearing caps are
attdched to the crankcase and line bored in
position to receive the precision bearing
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shells. Each bearing cap is numbered and
when removed should always be replaced in
its respective position and with the num-
bers of the bearing caps located towards the
blower side of the engine.

The upper halves of the main bearing shells
are seated in the lower part of the cylinder
block. The lower halves are held in place
by the main bearing caps, each of which
is attached to the crankcase by two special
bolts. Each half of the bearing shell is pre-
vented from endwise or radial movement by
a tang at the parting line on one side of the
bearing. Each bearing cap is locked from
sidewise movement by a line-to-line fit be-
tween the bearing cap and bolt,

A spring loaded, lip type oil seal, placed in
the bore of the flywheel housing at the rear,
is used to seal the crankcase oil from the fly-
wheel compartment. The sealing lip of the
seal is held against the crankshaft journal by
a coil spring to prevent oil from creeping
along the crankshaft journal into the fly-
wheel compartment.

A spring loaded, lip type oil seal is also used
used at the front main bearing. This seal is
pressed into the crankshaft front cover; and
the lip of the seal bears against a removable
sleeve (vibration damper rear cone) on the
end of the crankshaft, next to the driving
gear for the oil pump.

FLYWHEEL. The even torque of the engine
permits the use of a relatively light, cast iron
flywheel, which ensures exceptional operat-
ing flexibility. The flywheel is bolted securely
to a flange on the rear end of the crankshaft
and doweled in two places. One of the cap-
screw holes is offset and the flywheel can be
attached fo the crankshaft flange in only one
position. A starter ring gear made from heat-
treated steel is shrunk on the rim of the fly-
wheel.

The engine clutch shaft front ball bearing
(clutch shaft pilot bearing), located in the
center of the flywheel, is lubricated by crank-
case oil through an oil wick and holder as-
sembly installed in the rear of the crankshaft.
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B. Removal, Inspection, and Installation
of Crankshaft

Inspection can be made of the crankshaft
main bearings and journals by removing the
lower and the upper oil pans and removing
the bearing caps one at a time (refer to “RE-
PLACEMENT OF CRANKSHAFT MAIN BEAR-
INGS” in this section). However, if the
crankshaff has been damaged, removal of
the engine will be required for its replace-
ment. A complete inspection should be made
of the other parts of the engine at the same
time, After the crankshaft has been removed,
inspect it as outlined in the following discus-
sion.

Inspect the crankshaft for scoring, chipping,
cracking, or sign -of overheating. If the
crankshaft has been overheated (usually in-
dicated by discolored or blue bearing jour-
nal surfaces), or is scored or excessively
worn, reconditioning or replacement will be
required. Examine the bearing journals for
cracks if overheating has occurred.

If oil leakage into the flywheel housing has
been noted, inspect the crankshaft at the
point of contact with the lip of the rear oil
seal. If the crankshaft is scored or excessively
worn at this point, do not discard the crank-
shaft. An oil seal spacer is available and may
be installed in front of the oil seal to change
the contact position of the seal lip on the
crankshaft.

if the surface of the crankshaft is found to be
badly worn and scored at the location of
contact with the rear oil seal so that the use
of the oil seal spacer will not present a
smooth contact surface for the seal lip, a
special sleeve is available and may be in-
stalled on the crankshaft to provide a new
seal surface. When the sleeve is installed on
the crankshaft, an oil seal having « larger
.D. (for @ 4-13/16" shaft diameter) is avail-
able and must be installed instead of the oil
seal having an 1.D. for a 4-11/16 shaft di-
ameter previously used.

Measure the crankshaft main bearing and
connecting rod journals. Thé journals should



be measured at several places on the diam-
eter in order to show the smallest diameter in
case the journal has worn out of round. The
original diameter of the main bearing jour-
nals is 3.499" to 3.500"; the connecting rod
journals are 2.749" to 2.750",

All main and connecting rod bearing sur-
faces of the crankshaft are hardened to a
depth of approximately .0625”. if regrind-
ing of the crankshaft becomes necessary, the
work should be done by a reputable machine
shop that has suitable equipment to handle
precision work of this type. Main bearing in-
serts and connecting rod bearing inserts of
0027, .010%, .020”, and .030” undersize are
available, and if the crankshaft is ground,
the diameter of the journals should be re-
duced in steps of .010”, 020", or .030” below
3.500” to fit the undersize main bearing
shells, and below 2.750" to fit the undersize
connecting rod bearing shells,

Remove the slotted head pipe plugs from
the crankshaft and blow out all the oil pas-
sages in the crankshaft with compressed air,
Coat the threads of the plugs lightly with
white lead when installing them and tighten
them securely.

C. Main Bearing Inspection

1.

Any bearings that are scored, chipped,
pitted, or worn beyond the prescribed limits
given below must be replaced. Inspect the
backs of the shells for bright spots. Bright
spots on the backs of the shells indicate
they have shifted in their supports and are
unfit for further use. If all shells are worn
beyond the specified limit, they all must be
replaced. Only the lower (non-grooved)
shells are loaded and subject to wear; there-
fore; if the upper shells (grooved) are serv-
iceable and not scored, the lower halves only
may be changed. In a majority of cases, how-
ever, it will be wise to replace all the shells
when rebuilding an engine.

2. The running clearance between the main

bearing shells and the crankshaft journals is
from 002" to .003” in a new engine. New
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L Fig. 25— Measuring Main Bearing Shells ..
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bearing shells must be installed when this
clearance exceeds .006”., The amount of
wear on the bearing shells may be deter-
mined by measuring each shell with mi-
crometers as shown in Fig. 25. New shells,
measured at the point shown (C, in Fig. 26)
are 155" thick, and any variation from
.155" will show the amount of wear on the
particular shell being measured. Those less
than .153” are worn beyond the allowable
limits and must be replaced.

3. As will be seen from Fig. 26, the bearing
shells (when in place) are .001” larger in
diameter at the parting line than they are
90° from the parting line. The 2 shells do
not form a true circle when not installed and,
when measured for inside diameter, they
should be installed in the cylinder block and
the caps bolted tightly in place (crankshaft
removed). The 2 halves of the shells have a
squeeze fit in the seat and cap, and must
be tight when the cap is drawn down.



Tighten each cap fo a torque of 180 to 190
ft. Ibs. using a torque wrench. Drawing the
caps any fighter will distort the bearings.

A recommended method of defermining the
running clearance between the bearings and
journals is to insert a 1/32" diameter soft
lead wire or foil across the center of each
lower bearing shell by removing and replac-
ing one bearing cap at a time. When the
lead wire or foil insertions have been made,
tighten the bearing cap bolis, to 180 to 190
foot pounds torque, thus "“squeezing” the
wire or foil to shim thickness between the
shells and the crank journals. Remove
the lead shims and measure them for thick-
ness; the clearance between the shells and
the journals should be from .002” to .006".

Check the end thrust of the crankshaft,
which is taken on the rear main bearing.
The minimum end play is .004"” and should
not exceed .018”; replace the thrust washers
if the play exceeds .018".

Thrust washers of .005” oversize {thickness)
are also available.

D. Main Bearing Replacement

The main bearings may be replaced with the en-
gine in the tractor as explained in “REPLACEMENT
OF CRANKSHAFT MAIN BEARINGS” in this sec-
tion. However, it is not advisable or recommended
that the work be done in that manner except in
emergency cases. Installation of the bearings with
the engine disassembled is described in “ASSEM-
BLY OF ENGINE" in this section.

E. Replacement of Crankshaft Oil Seals

Drive or press the oil seals from the flywheel hous-
ing and the crankshaft front cover and install new
ones each time that the engine is disassembled.
Use a flat piece of metal to press the new seals
info place to prevent damaging the seal. The lip
side of each seal should be toward the inner side
of the housing and the cover. The lips must face
each other when the housing and the cover are
installed on the engine.
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F. Replacement of Engine Clutch Shaft
Pilot Bearing Oiling Wick

If the pilot bearing in the flywheel shows lack of
lubrication or if the wick has allowed too much oil
to pass through (which can be determined by in-
specting the engine clutch compartment for oil ac-
cumulation due to the wick allowing too much oil to
pass through), a new ciling wick must be installed.

Turn the wick holder out of the flywheel, pull the
wick out of the flywheel, and remove it from the

holder.
Install the oiling wick as follows:

1. Coat the threads of the wick holder with a
sealing compound, then install the holder in
place in the crankshaft and tighten securely.

Push o fine wire through the wick about 14
back from the end. Lap the end of the wire
back and twist over. Soak the wick thor-
oughly in clean engine oil.

Insert the end of the wire into the wick hole
at the front (front end of hole starting at the
rear cheek of the No. 6 connecting rod
throw). Push the wire through the hole until
it can be reached at the rear of the wick
holder.

Start the end of the wick into the hole in the
crankshaft and pull on the end of the wire
until the front end of the wick extends out
V4" from the rear cheek of the No. 6 con-
necting rod throw. Remove the wire from
the rear end of the wick and cut the rear end
of the wick off so that 3" extends out from
the wick holder.

CAUTION: It is important that the oiling
wick fits tightly in the hole in the crankshaft
and in the wick holder. Do not twist the wick
when insfalling as this will leave o groove
around the wick and will allow too much
oil fo pass through and also may cause the
wick to slip.



Flywheel, Ring Gear, and Engine Clutch
Shaft Pilot Bearing Inspection and
Replacement

To remove the flywheel from the engine with it
assembled in the fractor, it is necessary to remove
the engine clutch and clutch housing (refer to “EN-
GINE CLUTCH REMOVAL,” Section X).

1. FLYWHEEL. Inspect the clutch wearing sur-
face of the flywheel and make sure that the
surface is flat and smooth. If it is scored and
heat checked it may be machined smoaoth.
Replace the flywheel if more than 1/16”
stock must be removed to smooth it up.

ft is very important that all burrs and nicks
be removed from the front surface of the fly-
wheel that fits up against the flange of the
crankshaft. If the surface is not smooth and
true, the flywheel will have a slight wobble
which will result in improper clutch opera-
tion, clutch wear, and engine vibration,

RING GEAR. Inspect the flywheel ring gear
for general condition and wear. Replace
the gear if it is not in good condition. Re-
move the ring gear from the flywheel by
grinding a noich through the ring at the root
of one of the teeth, then expand the ring and
drive it from its position. Do not attempt to

remove the ring gear without first expanding
it. To install a ring gear, proceed as follows:

a. The ring gear is shrunk on the flywheel
by uniformly heating the gear to 400°
F. (red heat visible in the dark), then
placing it in position on the flywheel
which is at room temperature. NOTE: Do
not heaf ring gear to a bright red as the
heat-treatment of the gear will be de-

stroyed.

After heating, start the ring gear on the
flywheel so that, when the flywheel is in-
stalled, the chamfered ends of the teeth
on the ring gear will face the cylinder
block. These ends of the teeth engage the
pinion of the starter. Drive the ring gear
down tight against the shoulder on the
flywheel. Allow ring gear to cool slowly.
Do not cool it by using water.

3. ENGINE CLUTCH SHAFT PILOT BEARING.
Replace the bearing in the flywheel if the
balls or the races are worn, corroded, or
rough, or if the bearing does not roll freely
and smoothly. Remove the bearing with an
ordinary bearing puller; install the bearing
by starting it into place, then using a driver
or tube that will provide for driving against
the outer race, drive the bearing into place.

6. VIBRATION DAMPER

A. Description

The vibration damper, connected to the front end
of the crankshaft in the form of a flywheel, oper-
ates to reduce crankshaft stresses,

The damper assembly is made vp of a front and
rear damper unit, a hub, an inner cone, and an
outer cone. Each damper unit consists of an inertia
mass (metal disc) enclosed in a fluid-tight outer
case but separated from contact with the case by
a thin wall of viscous liquid. This liquid is not af-
fected by temperature changes. Any movement of
the inertia mass or weight inside the outer case,
therefore, is resisted and cushioned by the friction
of the viscous liquid. This tends fo dampen excessive
torsional vibrations in the crankshaft. The dampers
are bolted and doweled to the vibration damper
hub. Refer to Fig. 24.
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B. Service

No service should be required on the vibration
damper if the unit is not abused. CAUTION: The
damper should never be sfruck with a hammer or
similar tool when removing or installing as fo do so
would upset the static balance of the inertia mass
in its fluid.

C. Removal of Vibration Damper (Engine
in Tractor)

1. Remove the radiator and shell assembly
(refer to “"RADIATOR REMOVAL” in Section
V).

Release the tension on the fan belts and re-
move the belts from the crankshaft pulley.



3. Remove the capscrew and washer used to re-
tain the crankshaft pulley. Using a puller
similar to the one shown in Fig. 27, remove
the crankshaft pulley from the crankshaft,
then remove the two (2) “WOODRUFF” keys.

Fig. 27 — Pulling Crankshaft Pulley

4. Using a puller (similar to the one shown in
Fig. 27) inserted in the two tapped holes of
the hub, pull the damper and hub assembly,
together with the outer cone, from the crank-
shaft. CAUTION, Do not drive on the damper
when removing.

If necessary, the rear cone may now be re-
moved by sliding it off the crankshaft.

D. Inspection of Vibration Damper

After removal of the vibration damper, inspect the
damper units for leaks. A leak in the outer case,
that allows the fluid to leak out, will render the
damper useless and a new unit must be installed.

Inspect both retaining cones (inside and outside
diameters), damper hub, and the front end of the
crankshaft for gall marks or burrs, Slight scratches
or burrs may be removed with emery cloth. If these
parts are seriously damaged they must be replaced
and the crankshoft remachined. Examine the crank-
shaft frent oil seal and replace if necessary.
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E. Installation of Vibration Damper

Refer to Fig. 24 showing the relative location of
the parts, and assemble as follows:

1. Lubricate the rear cone and install it in po-
sition on the crankshaft with the tapered end
of the cone towards the front of the crank-
shaft, When installing the cone, slide it back
through the crankshafi front oil seal and
against the oil slinger,

When assembling the vibration damper
units ot the hub, place the two flat faces of
the dampers against each other, position
them on the locating dowels of the hub, with
the larger of the two units next to the hub,
then install the attaching capscrews and
lockwashers and tighten securely.

Slide the damper and hub assembly on the
crankshaft (end with the smaller damper to-
wards the rear) until the hub contacts the
inner cone. CAUTION. Do not pound the
damper assembly into place on the crank-
shaft.

Install the front cone on the crankshaft, with
the tapered end of the cone next to the hub.

Install the two (2} “Woodruff” keys in the
crankshaft, then install the crankshaft pulley,
pulley retaining washer, and the retaining
capscrew. Tighten the capscrew to a torque
of 180 to 200 ft. lbs.

Place the fan belts in the grooves of the
crankshaft pulley, then adjust the belis (refer
to “FAN BELT ADJUSTMENT” in Section V).

Install the radiator assembly and shell (refer
to “INSTALLATION OF RADIATOR” in Sec-
tion V).



7. PISTONS AND CONNECTING RODS

A. Description of Pistons
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Fig. 28 — Piston Assembly Details

The pistons are made of malleable iron with extra
long skirts, accurately ground the full length, and
plated with a protective coating of tin, which per-
mits close fitting. The top of the piston forms the
combustion chamber and is designed to displace
the air into proximity to the fuel spray.

To add strength, rigidity, and cooling effect, the
head of each piston is cast with ribs on the inside
and is connected to the piston pin bosses by vertical
struts placed at right angles to the piston pin. The
‘ribbed head (inside of the piston), is cooled by
lubricating oil forced from a spray jet on the top
of the connecting rod.

Two steel-backed bronze bushings, with helical
grooved oil passages, are pressed into the piston
to provide a bearing for the hardened, floating pis-
. ton pin. After the piston pin has been installed, the
hole in the piston at each end of the pin is sealed
with o tight steel cap and locked in place with a
lock ring. Thus the lubricating oil returning from
the sprayed piston head and working through the
grooves in the piston bushings is prevented from
reaching the cylinder walls.
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A balancing rib is provided on the inside of the
bottom of the piston skirt to balance the piston.

Each piston is fitted with four (4) compression rings
and four {4) oil control rings of the conventional
cut-joint type. The four (4) %" wide compression
rings are installed in the four (4) grooves in the pis-
ton above the piston pin and the four (4) oil con-
trol rings, with two (2) expanders, are installed in
the two (2} grooves in the piston below the piston

pin.

The pistons in the early model fractors are
equipped with one (1) “Chromium Plated” com-
pression ring installed in the uppermost groove of
each piston and three (3) “Tin Plated” compression
rings in the other grooves. The pistons in later
tractors are equipped with two (2) “Chromium
Plated” compression rings installed in the two (2)
uppermost grooves and two (2) “Tin Plated” com-
pression rings in the other grooves. The latest model
tractors are now equipped with four (4) “Chromium
Plated” compression rings, one (1) installed in each
groove above the piston pin.

B. Description of Connecting Rods

Each connecting rod is made of drop-forged heat-
treated carbon steel, and forged to an “1” section
with a closed hub at the upper end and an integral
cap at the lower end. The rod is rifle-drilled for
lubrication to the upper end, and is equipped with
an oil spray jet for cooling the under side of the
piston head. The lower end of the connecting rod
shank is fitted with an orifice which meters oil to
the rifle-drilled connecting rod.

FISTON PIN

QIL PASSAGE
CONNET ING RCD

BUSHINGS

BEARING

BEARING
O PASSAGE UPPER
BETWEEN BUSHINGS SHELL SR
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Fig. 29 — Connecting Rod Assembly




The connecting rod bearings are precision type,
without shim adjustments. The upper and the lower
halves of the conpecting rod bearing shells are
different; therefore, are not interchangeable, but
are replaceable without machining.

The upper bearing shell is grooved midway be-
tween the bearing edges, part way up from each
parting fine, with an oil hole through the shell at
the termination of each groove.

The lower bearing shell has an oil groove in line
with that of the upper shell and circling the shell
from parting line to parting line. These grooves are
always in line with the oil holes in the crankshaft,
thereby providing a constant supply of oil through
the hollow connecting rod to the piston pin bear-
ings and the spray nozzle at the top of the con-
necting rod.

A helically-grooved steel-backed bronze bushing is
pressed into each side of the upper end of the con-
necting rod, for the piston pin. A cavity of approxi-
mately 3/16” between the inner ends of these
bushings, in line with the oil passage in the con-
necting rod, forms a duct around the piston pin
whereby the pin bushings are lubricated and oil
also is forced to the spray nozzle for piston cooling.
The piston pin floats in the bushings of both the pis-
fon and connecting rod.

C. Service

The piston and connecting rod are so closely as-
sociated from a service standpoint that one cannot
be entirely separated from the other; the two will,
therefore, be treated collectively in the following
discussion on pistons and connecting rods.

The removal and installation of pistons and con-
necting rods and the replacement of connecting rod
bearings is described in “REPLACEMENT OF PIS-
TON AND CONNECTING ROD,” also, in “DISAS-
SEMBLY OF ENGINE” and “ASSEMBLY OF EN-
GINE” in this section.

A certain amount of inspection to determine the
condition of the pistons and the piston rings can
be made by removing the hand-hole covers from
the sides of the engine block and directing a strong
light through the air inlet ports in the cylinder
liners. Scored liners may be detected in this man-
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ner with the piston at the bottom of its stroke and
the air inlet ports uncovered; the pistons may be in-
spected for score marks or for worn, stuck, or
broken rings as each piston is moved upward. The
presence of the original tool marks on the piston
ring surfaces indicates negligible wear.

The upper part of the piston (above the upper
compression ring) is not fin plated and does not
touch the cylinder wall. If this part of the piston
shows any coating of hard carbon, the rings must
be removed and the piston surface, as well as the
ring grooves, thoroughly cleaned. The piston head
should be absolutely clean on the outside. A thick
coating of carbon indicates failure of the cooling
oil supply and necessitates the cleaning of the oil
passages and of the spray nozzle in the connecting
rod.

D. Removal of Connecting Rod and Rings
from Pistons

1. Using a pair of small nose pliers, remove the
fock rings at each end of the piston pin.

Tap the piston on a wood block and remove
the cap and piston pin through the open pis-
ton pin hole. If the steel cap lodges in the
groove for the lock ring, it may be readily
removed with a rubber suction cup such as is
used for lapping valves.

To avoid breaking the piston rings, the use of
a ring remover tool is advised when remov-
ing or installing piston rings. Care must be
taken not to overstress the piston rings by
spreading the ends more than is necessary
to remove the rings from the piston. Before
removing the rings from the pistons, they
should be inspected for wear and for the
amount of side clearance in the grooves.
However, their removal will be necessary in
most cases in order to clean the carbon from
the grooves.

E. Piston and Piston Ring Inspection

As gummy deposits are not always easily removed
from the piston walls and ring grooves with fuel oil,
these parts may be cleaned by using a solvent and
then blowing off with dry compressed air. After
cleaning, the piston skirt, the piston rings, and the
ring grooves, should be thoroughly inspected.



The coating on the skirt of the tin-plated piston is
thin and the presence of this coating will, there-
fore, indicate the absence of wear. If, however, the
tin coating is worn off in spots, a careful examina-
tion should be made for score marks or other indi-
cations of improper piston clearance. A badly
scored piston should be discarded.

Examine the inside of the piston for cracks across
the struts or ribs. Such cracks make the piston unfit
for further use.

Check the piston for wear by inserting the piston
in the cylinder liner and measuring the clearance
between piston and the cylinder liner, The stand-
ard clearance is from .004” to .0072”, The piston
skirt diameter of a new piston is 4.2433" to
4.2455"; the inside diameter of a naw cylinder
liner is 4.2495" to 4.2505”. Deviations from these
measurements will indicate the amount of wear on
the piston or cylinder liner. The piston or the cylin-
der liner or both must be replaced if the clearance
exceeds .010",

| Fig. 30 — Medsuring Piston Clearance

New piston rings should always be used with new
pistons; furthermore, if the engine has been in
service for some time, even though the same pistons
are again used it is advisable fo use new rings
when the engine is again assembled.

The piston pin bushings in the piston are not serv-
iced. A maximum clearance of .010” between the
pin and the bushings is allowable. If they are worn
beyond this limit, the piston will, in practically all
cases, also be worn beyond the limits and require
replacement. New pistons include these bushings
already installed and reamed to the proper size.

F. Inspection of Connecting Rod Assembly

After washing the connecting rod assembly in
clean solvent or fuel oil, the bushings at the upper
end, oil passages, spray nozzle, ete., should be ex-
amined.

1. Measure the outside diameter of the piston
pin fo determine the wear. The standard di-
mension for the piston pin diameter is 1.500”
o 1.4996".

2. The standard inside diameter of the bushings
in the connecting rod is 1.5025" 1o 1.503".
These dimensions of the pin and bushings
provide a clearance of .0025 to .0032".
Clearances up to .010” are permissible. If the
wear is close to or beyond this limit, replace
the connecting rod bushings (see “REPLACE-
MENT AND REAMING OF PISTON PIN
BUSHINGS IN CONNECTING ROD” in this
section).

3. Open the holes in the orifice at the lower
end, and the spray jet at the upper end of the
connecting rod and blow dry compressed
air through the oil passage in the rod. BE
SURE THAT ALL OIL PASSAGES ARE OPEN.

4. Inspect the connecting rod bearing shells at
the lower end of the rod for scoring, chip-
ping, corrosion, cracking, or signs of over-
heating. Discard shells if any of these condi-
tions are apparent. The backs of the bearing
shells should also be inspected for bright
spots, and discarded if any bright spots are
found as this condition indicates that the
bearing shells have been moving in their sup-
ports.

5. Inspect the bearing shells for wear. The con-
necting rod bearing load is on the upper half
of the shell. Any wear, therefore, will show
only on the upper half. The inside diameter
of the bearing shells when installed in the
rod is 2.752" to 2.753", The bearing shells
meay be measured for wear in the same man-
ner as the main bearing shells (refer to
"CRANKSHAFT, FLYWHEEL, AND MAIN
BEARINGS” in this section). Bearing shells
that measure less than .153” at the cenfer
should be discarded and new ones installed
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in their place. Bearing shells .002%, .010”,
.020", and .030" undersize are available in
the event that the crankshaft is worn or has
been damaged and must be reground.

G. Fitting Pistons with Liners

Measurements of the pistons and the cylinder liners
and running clearances between the pistons and
the cylinder liners should be taken at room tem-
perature (70° F.). PISTONS MUST BE FITTED TO
THEIR RESPECTIVE CYLINDER LINERS TO PRO-
VIDE A RUNNING CLEARANCE OF NOT LESS
THAN .004". Insufficient clearance will result in
premature failure of these parts.

Measure the cylinder liners as described in “CYL-
INDER LINER CLEANING AND INSPECTION” in
this section. The bore of the cylinder liners must be
round within .0015” and the pistons must also be
round within .001”. Measure each piston its full
length both crosswise and parallel with the pin.
Measure each cylinder liner over its entire length
at corresponding points.

Use a .003" feeler ribbon 12“ to 18" long to
measure the clearance between the pistons and the
cylinder liners. The ribbon must be perfectly flat
and free of nicks or scraiches. Hold the feeler rib-
bon along the side of the cylinder liner wall, then,
with rod connected to the piston, insert the piston
into the cylinder liner in running position. With «
.004" clearance between the piston and the cylin-
der liner, the .003" feeler ribbon can be withdrawn
with a slight pull (not to exceed 6 pounds). Refer
to Fig. 30. Test the clearance at the ends of the
piston pin and at points 90° from the ends of the
pin. If a bind exists in one place only, turn the cylin-
der liner 90° in the block and check the clearance
again. This sometimes eliminates the binding. Also
inspect for slight burrs on the piston or the cylin-
der liner if binding exists. Remove the burrs with
a honing stone or fine emery paper.

If, after removing the burrs, the piston still fails to
fit properly, wire brush the piston area uniformly
below the ring lands with a medium bristle wire
brush. Confinue the brushing until the specified
clearance is obfained. Brushing the piston in this
manner will remove part of the material with which
the piston is coated.

Pistons and cylinder liners are available in stand-
ard size only.

Fig. 31 — Fitting Piston Rings

M. Fitting Piston Rings

The gap beiween the ends of the piston rings
should be measured before the rings are installed
on the pistons. Select the rings that are to be used
on each piston and insert them one at a time into
the cylinder liner in which they are to operate, Use
a piston to push the ring squarely info the cylinder
liner so that it is parallel with the cylinder head.
Push the ring far enough down in the bore to be
on the fravel area of the cylinder liner when the
piston is installed. Check the ring gap with a feeler
goge as shown in Fig. 31.

The pistons in the early model tractors are
equipped with one (1) “Chromium Plated” com-
pression ring installed in the uppermost groove of
each piston and three (3) “Tin Plated” compression
rings in the other grooves. The pistons in the later
model tractors are equipped with two (2) “Chro-
mium Plated” compression rings installed in the two
(2) uppermost grooves and two (2) “Tin Plated”
compression rings in the other grooves. The latest
model tractors are now equipped with four (4)
“Chromium Plated” compression rings, one (1) in-
stalled in each groove above the piston pin. It is
recommended when the engine is overhauled that
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four (4) “Chromium Plated” compression rings be
installed on each piston.

The specified gap of the “Chromium Plated” piston
compression rings is .025" to .040", CAUTION: The
"Chromium Plated” rings should never be filed to
open the gap because the plating might be loos-
ened by the file and later distributed through the
engine causing damage, or might cause scoring of
the piston and the cylinder liner.

The specified gap of the “Tin Plated” piston com-
pression rings when used in the 3rd and 4th
grooves from the top of the piston is .025" to .035".
The ends of these rings (Tin Plated) may be filed
with o flat mill file if necessary to obtain the correct
gap. Remove any burrs made by filing.

The piston compression ring-to-groove clearances
(top of ring to top of groove) using a new piston
and new rings ‘are as follows:

Top Ring (chromium plated) .010" to .0125"
2nd Ring (chromium plated) .008" to .0105"
3rd and 4th Ring .006" to .0085"

The piston oil control ring gap specification is .010"
to .020". The oil control ring-to-groove clearance
(top of ring fo top of groove) is .0015” to .0055".

After the rings have been fitted for proper gap,
install them on the piston. The oil control rings are
the 3-piece type and must be installed in the two
lower grooves in the piston skirt in the position
shown in Fig. 28. The expanders must be installed
first, then the rings, with the scraper edges down
and the chamfered edges toward the top of the
piston. This is important to control piston lubrication
properly, Stagger the ring gaps evenly around the
piston and apply oil to the rings and the pistons
before installing them in thé cylinder liners.

IMPORTANT: When installing the rings on the pis-
fons, the rings should not be spread so that the
gap is opened beyond 114", Opening the gap be-
yond this limit might distort the ring and cause it
to take a set, contributing to ring breakage.

I. Replacement and Reaming of Piston
Pin Bushings in Connecting Rod

1. Remove the bushings from the connecting rod
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 DRIVING BAR

CONMNECTING ROD

L Fig. 32— Removing or Installing Connecting __|
Rod Bushings

with the driving bar and driver block as
shown in Fig. 32.

2. Install the new bushings, pressing one into
each side of the connecting rod, with outer
end of each bushing flush with the outer
edge of the rod and with the joints of the
bushings toward the top of rod. This will
leave an oil space of approximately 3/16”
between the bushings.

After the bushings have been installed, they
must be reamed. The special reaming fix-
ture and reamer shown in Fig. 33 must be
used to insure proper alignment of the
piston with the rod and to obtain proper
clearance of the piston pin with the bushings.

a. Place the bore at the [ower end of the
rod over the arbor on the fixture, and
draw the bearing cap up tight.

b. Slide the bushing into the rear guide

boss of the fixture, with the hollow end
facing the slot in the fixture for the upper
end of the connecting rod.

c. Rotfate the connecting rod into position
for reaming so that the upper end of the
rod rests on the boss of the tool bed.

Install the reamer guide bushing on the
reamer. Insert the reamer info the front
guide boss and turn it clockwise with
a uniform motion. Do not crowd the
reamer too hard as better results will be
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obtained by moderate pressures when
turning.

e. After reaming, inspect the bearing be-
tween the bushing and pin. If the bush-
ings have been properly reamed, the
clearance between the piston pin and
bushing will be .0025".

J. Assemble Connecting Rods and Pistons

1 Install one of the piston pin retainers and

a retainer lock ring in one end of the piston
pin hole.

2. Insert the upper end of the connecting rod
into the piston. Lubricate the piston pin with
light engine oil and slide the piston pin
through the piston and rod. The piston pin
will slip easily into place without forcing if
it has been correctly fitted.

3. Install the second piston pin retainer and
the retainer lock ring at the opposite end of
the piston pin.

IMPORTANT: Install the piston pin retainer
lock rings so that the offset in the tips of the
rings will bear against the retainers, This is
necessary to keep the retainers from furn-
ing and also to hold the retainers tightly in
position, thus, preventing oil returning from
the sprayed piston head and through the
grooves in the piston bushings from reach-
ing the cylinder walls.

8. CAMSHAFT AND BALANCE SHAFT

A. Description

The camshaft is a one-piece drop forging, case-
hardened at the cams and journals, and is located
near the top of the cylinder block on the right hand
side. The balance shaft, running parallel to the

camshaft, and at the same distance from the crank-
shaft, is located on the left-hand side of the cylin-
der block. A bearing assembly with copper-lead,
steel backed bushings, af each end, and inter-
mediate bearings, between each set of cams, pro-
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\
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BEARING ASSEMBLY GEAR

Fig. 34 — Camshoft Details

141



vide rigid support of the camshaft. The balance
shaft is supported in the saume manner as the cam-

shaft, except that no intermediate bearings are
used. Steel backed bronze replaceable thrust
washers are used on the thrust ends (front) of the
shafts.

As will be seen from Fig. 34, the intermediate cam-
shaft bearings are two-piece and are held together
by lock rings. Each bearing assembly is located
and locked in position in the cylinder block by a
shouldered locking bolt sunk into a counterbore
at the top of the cylinder block.

The cams are ground with parallel surfaces fo in-
sure efficient quiet roller action. Heai-treatment
provides hard, wear-resistant cam lobes.

The function of the balance shaft, as ifs name im-
plies, is to counterbalance the rotation of the
weighted camshaft and thus effect a stabilizing
action upon oscillatory impulses set up within the
engine. Eccentrically positioned weights, at the
front and rear ends of both shafts, are designed
to dampen out these forces.

In addition to the counterweighted gears at the
rear end, balance weights are used at the front
end of both the camshaft and balance shaft as
shown in Figs. 34 and 35. The balancing weights
are known as balance-weight and hub-assem-
blies. The hub of each assembly is securely fastened
to the front ends of both the camshaft and balance

shaft by means of a “Woodruff” key, nut, and lock-
washer. The weight incorporates a bushing, bear-
ing on the hardened surface of the hub, which
permits the weight to oscillate (rock) on the hub.
Torque variations, developed in the shafts during
speed or load changes, are transmitted from the
hubs to the weights leaves. The bolt, retainer, and
nut maintain relation between the weights and the

hubs,

B. Lubrication

Lubrication is supplied to the camshaft and balance
shaft end bearings from four vertical oil passages
in the cylinder block which are in line with the
main oil gallery. The camshaft intermediate bear-

ings are lubricated by oil from the drilled cam-
shaft.

C. Service

if service on the camshaft gear or the balance shaft
gear necessitates removal of the gears from the
shafts, the work can best be performed by first re-
moving the shafts from the engine.

D. Removal and Installation of Camshaft
ond Balance Shaft Assemblies

Removal of either shaft requires that the engine
be removed from the tractor. The procedure given
in disassembly and assembly of the engine may
be used to remove and install these assemblies with
the engine removed from the tractor.

CAPSCREW
BEARING ASSEMBLY

BALANCE SHAFT

BEARING ASSEMBLY

NUT RETAINER
CAPSCREW

CAPSCREW

NUT

LOCKWASHER THRUST WASHER
WEIGHT ASSEMBLY

Fig. 35 — Balance Shaft Details
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E., Removal of Parts from Camshaft and
Balance Shaft

1. Remove the inner thrust washers from the
ends of the shafts opposite the gears. Re-
move the capscrews attaching the nut re-
tainers to the gears and remove the nut
retainers, then remove the nuts from the
gear ends of the shafts. Using a puller or a
press remove the gears from shafts. Remove
the “Woodruff” key and the rear bearing
assembly from each shaft.

Remove the locking rings from the interme-
diate camshaft bearings and remove the two
halves of each bearing.

F. Disassembly of Balance Weight
Assemblies

BALANCE
WEIGHTS

SOCKET
WRENCH

NUT

CAMSHAFT

P e i . ¥ =
l— Fig. 36 —Removing Balance Weight Nuis __|

Refer to Fig. 38 showing the relative location of
the parts.

1. Remove the cotter pin from the nut and re-
move the nut. Remove the bolt and the re-
tainer.

Separate the balance weight from the hub,
then remove the springs and spacer from the
balance weight.

NOTE: The balance weight assemblies are
serviced only as a unit; individual parts are
nof available.

G. Inspection of Camshaft and Balance
Shaft Parts

After all the parts have been cleaned with solvent
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or fuel oil and dried by air, inspect all the bearings
and shaft journals for wear before reinstalling the
parts in the engine, The original diameter of the
bearing journals of the camshaft and the balance
shaft is 1.4980” to 1.4985", f the bearing jour-
nals of the camshaft and the balance shaft are
found to be badly worn or scored making regrind-
ing necessary, the work should be done by a repu-
table machine shop that has suitable equipment
to handle precision work of this type. Camshaft
and balance shaft end bearing assemblies of .010”
and .020"” undersize and camshaft intermediate
bearings of .010” undersize are available. If the
camshaft or balance shaft end bearing journals
are ground, the diameter of the end journals should
be reduced in steps of .010” or .020” below
1.4985" to fit the respective undersize end bearing
assemblies. If the camshaft intermediate bearing
journals are ground, the diameter of the interme-
diate journals should be reduced .010" below
1.4985” to fit the .010” undersize intermediate
bearings.

7
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SCREWDRIVERS
OR PRY BARS

CAPSCREW

CAMSHAFT

BALANCE
WEIGHT HUBS:

BALANCE
WEIGHTS

|_Fig. 37 —R;M}noving Balance 'W'el'g'hf Assemblies’|

Examine both faces of the cam and the balance
shaft bearing thrust washers and if either face is
scored, replace the washers. Examine the surfaces
against which the thrust washers contact and if the
surfaces are scratched, but not severely scored,
they may be smoothed with an oil stone. However,
score marks too deep to be removed or parts badly
worn, necessitate the use of new paris.
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Fig. 38 - Front Balance Weight Details

When the thrust surfaces (side facing the loose
thrust washer) of the balance weight hub is dam-
aged, it will be necessary to install a new balance
weight assembly as the paris of the weight assem-
bly are not serviced separately. The close limits of
the balance maintained in this assembly necessitate
the use of mated parts, measured and machined
as an assembled unit.

The specified radial clearance on the camshaft and
balance shaft end bearings is .0015” to .003" and
should not exceed .006”, the specified radial clear-
ance of the camshaft and the camshaft intermedi-
ate bearings is .0025" to .005” and should not ex-
ceed .009". If the clearance is not within the above
specifications, refer to information above concern-
ing regrinding of the camshaft and balance shaft
journals and the installation of undersize bearings.

The end play of the cam and balance shafts should
not be less than .004” and should not exceed
.018".

The radial clearance between the balance weight
bushing and balance weight hub is from .001” to
- .0035"” ond should not exceed .006”. The end
clearance between the weight and the hub should
be from .010” to .016". If the balance weight bush-
ing to balance weight hub clearance exceeds the
limits given above, it will be necessary fo replace
the balance weight assembly as the parts are not
serviced separately.

Exomine the cam surfaces of the camshaft for wear
or scaring. A shaft with scored cams should not be
used. Allowable backlash between the driving
gears is .003" to .008". Replace worn or damaged
driving gears (refer to “GEAR TRAIN” in this sec-
tion).
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Qil is fed through the drilled camshaft to its inter-
mediate bearings; therefore, all oil holes should be
examined in the shaft. Sludge accumulations which
might restrict the oil flow, should be removed.

H. Assembly of Balance Weight and Hub

Refer to Fig. 38 showing the parts in relative posi-
tion.

1. Separate the springs into four (4) packs (17
or 18 per pack) so that each pack is .253"
to 255" thick. The springs are of the fol-
lowing thicknesses: .0135” o .0145"; .015"
to .016". The thickness of each pack should
be determined while the springs are clamped
tightly together. IMPORTANT: Wash the
springs clean, and dry with compressed air
before making the above measurements,

Place the balance weight, machined face
down, on o clean work bench. Dip the spring
packs info lubricating oil, completely coating
all the springs.

Arrange two (2) spring packs, one on each
side of spring cavity, in the balance weight.
Place the spacer on blade of o screwdriver,
then enter the spring spacer, tapered end
first, between the spring packs. As the spacer
becomes fully enclosed, filt the spacer into
the upright position, bolt hole up. Press the
spacer into place.

Place the journal of the weight hub into the
bushing of the balance weight. The weight
should swing freely on the hub. Burnish the
bushing if the required clearance of .001”
to .0035" is not present.

Place the retainer on the spring spacer and
insert the bolt through the retainer spacer,
and the hub. Fasten with the castellated nut.

Check the clearance between the weight and
the hub, as shown in Fig. 39. The clearance
should be .010” to .016". Adjust the clear-
ance by tightening or loosening the castel-
lated nut, then lock the nut in position with
the cotter pin.
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1. Installation of Parts on the Camshaft
and Balance Shaft

Assembly at this time will consist of installing the
gears and the bearing assemblies on the rear end
of both shafts, installing the intermediate bearings
on the camshaft, and installing the shafts in the en-
gine block. The remaining parts will be assembled
as the engine is assembled (refer fo “ASSEMBLY
OF ENGINE" in this section).

Weights are attached to the camshaft and the bal-
ance shaft gears for balancing purposes. Before
installing the gears, make cerfain that the weights
are attached.

The teeth of the gear to be installed on the cam-
shaft form a left-hand helix and the gear is marked
on the machined side of the gear with an “L”; the
teeth of the gear to be installed on the balance
shaft form a right-hand helix and carry a timing
mark “R.” With these identifications in mind and
referring to Figs. 34 and 35, install the parts as
follows:

1. Lubricate two (2) of the end bearing assem-
blies with oil and slip them on the end of
each shaft (ends of the shafts that have no
thrust shoulders) so that the flanged end of
the bearing assemblies will face the gears
when installed. Install a “Woodruff” key in
the slot of each shaft and press the gears on
the shafts with the flat finished face of the
gears away from the end bearings.
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After the gears are installed on the-shafts,
screw the retaining nuts on the shafts against
the gears. These nuts are to be tightened and
the nut retainers are to be installed later
when the shafts are installed in the engine.

Lubricate the camshaft intermediate bear-
ings with light engine oil and install the bear-
ings in position on the camshaft journals.
Install the locking rings in grooves of the
bearings to hold them in place.

NOTE: Tractors having Engine Serial No. 6A-
16283 and above have the new style cylinder block
in which individual compression gaskets are used
instead of the laminated one-piece type compres-
sion gasket used on engines prior fo this Serial
Number.

The new style cylinder blocks are appreximately
1/16" higher than the former cylinder blocks in
order to compensate for the thickness of the gasket
which was used with the former cylinder blocks,
but is not used with the new type cylinder blocks.
As a result of heightening the new type cylinder
block, the camshaft bearing bores are 1/16” lower
in relation to the top surface of the cylinder block;
thus, the use of longer camshaft intermediate bear-
ing setscrews is required.

The camshaft intermediate bearings used at the
upper position in the new type cylinder blocks
have a hole for each bearing setscrew drilled all
the way through the bearing, whereas, the hole
for each setscrew in the intermediate bearing used
in the former cylinder block is drilled only partially
through the bearing. The threaded portion of the
new type intermediate bearing setscrews, as well
as the tip, are longer than the setscrews used in
the former cylinder blocks.

As the new type camshaft intermediate bearings
used in the upper position in the new type cylinder
blocks are drilled all the way through and the
former intermediate bearings were nof, the former
bearings can not be used in the upper position in
the new cylinder blocks since the new setscrews
would boftom in the former bearings and not aliow
the setscrews to clear the top surface of the cylin-
der block. If the former setscrews were used in the
new type cylinder block, the setscrews would not



provide sufficient engagement with the holes in the
new upper intermediate bearings to lock the bear-
ings securely,

New type lower camshaft intermediate bearings
used with the new type upper intermediate bear-
ings, are simply the former intermediate bearings
without a setscrew hole, and must be used only in
the lower position as a setscrew is not used at the
lower position.

Summary:

1.

The new type camshaft bearings may be
used in the former type cylinder blocks pro-
vided that they are installed in their respec-
tive positions (upper in the upper, and lower
in the lower positions), and that the former
type sefscrews are used to lock the upper
bearings in place.

The former type camshaft intermediate
bearings may be used in the new type cyl-
inder blocks in the LOWER position ONLY.

The new type upper camshaft intermediate
bearings MUST NEVER be installed in the
LOWER position as the lower position is that
which takes the load of the camshaft and
the oil film of the lower bearings would be
disrupted as o result of the setscrew holes
piercing the bearing contact surfaces.

J. Installation of Balance Shaft in
Cylinder Block

(Balance Shaft Gear and Rear End Bearing As-
sembled on Shaft)

1.

Start the balance shaft, including the rear
end bearing and gear assembly, into posi-
tion in its bore at the rear end of cylinder
block. Push the shaft into position to the point
where the gear teeth are about to engage,
then position the crankshaft, idler, and bal-
ance shaft gears so that the timing marks
(“R") are adjacent, as shown in Fig. 40,
and slide the balance shaft gear into mesh.

Secure the balance shaft rear end bearing
to the cylinder block with three (3) lock-
washers and capscrews. Tighten the cap-
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screws to a torque of 35 to 40 ft. lbs. The
capscrews are accessible through the web
of the balance shaft gear.

Apply grease to the steel side of one of the
thrust washers and place the washer in po-
sition on the rear face of the end bearing
assembly which is fo be installed in the front
position. Make certain that the steel side of
the thrust washer is next to the end bearing
assembly. Lubricate the end bearing as-
sembly with engine oil and insert it into po-
sition in the cylinder block and onto the
balance shaft. Use care when inserting the
end bearing assembly so that the thrust
washer will not be dislodged. Secure the end
bearing assembly to the cylinder block with
three (3) capscrews and lockwashers. Tighten
the capscrews to a torque of 35 to 40 ft. lbs.

Apply grease to the steel side of the thrust
washer o be used in the front position, then
place the washer in position on the front
face of the end bearing assembly. Make cer-
tain that the steel side of the thrust washer
is next fo the end bearing assembly.

Install the “Woodruff” key in slot in the
front end of the balance shaft, then install
the balance weight assembly on the balance
shaft, with the weight and spring retainer
away from the engine. Place the lockwasher
on the balance shaft, then start the retaining
nut, but do not tighten the nut at this time
as it will be tightened after the installation
of the camshaft,

K. Installation of Camshaft in Cylinder

Block

{Camshaft Gear, Rear End Bearing, and Interme-
diate Bearings Assembled on Shaft)

1.

Start the camshaft, including the gear as-
sembly, rear end bearing, and intermediate
bearings, into position at the rear end of the
cylinder block. Push the shaft into position
to the point where the gear teeth are about
to engage the balance shaft gear, then re-
volve the gears if necessary so that the “O"
timing marks on the cam and balance shaft
gears will match, as shown in Fig. 40, and



slide the camshaft gear into mesh.

Secure the camshaft rear bearing to the en-
gine block with three (3) lockwashers and
capscrews. Tighten the capscrews fo a forque
of 35 to 40 ft. Ibs. The capscrews are acces-
sible through the web of the camshaft gear.

Revolve the camshaft intermediate bearing
assemblies so that the setscrew holes in the
bearings align with the holes in the top of
the cylinder biock, then install the sefscrews
and tighten securely. IMPORTANT: Refer to
the NOTE in Step 3 of “INSTALLATION OF
PARTS ON THE CAMSHAFT AND BALANCE
SHAFT" in this Section and make certain that
the correct setscrews and the proper inter-
mediate bearings are installed in their cor-
rect posifions.

Apply grease to the steel side of one of the
thrust washers and place the washer in posi-
tion on the rear face of the end bearing
assembly which is to be installed in the front
position. Make certain that the steel side
of the thrust washer is next to the end bear-
ing assembly. Lubricate the end bearing
assembly with engine oil and insert it into
position in the cylinder block and onto the
camshaft. Use care when inserting the end
bearing assembly so that the thrust washer
will not be dislodged. Secure the end bear-
ing assembly to the cylinder block with three
(3) capscrews and lockwashers. Tighten the
capscrews fo a torque of 35 to 45 ft. lbs.

Apply grease to the steel side of the thrust
washer to be used in the front position, then
place the washer in posifion on the front face
of the end bearing assembly. Make certain
that the steel side of the thrust washer is next
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to the end bearing assembly.

Install the “"Woodruff” key in the slot in the
front end of the camshaft, then install the
balance weight assembly on the camshaft,
with the weight and spring retainer away
from the engine. Place the lockwasher on
the camshaft, then start the retaining nut.

Wedge a block of wood between the bal-
ance weights, as shown in Fig. 36, and
tighten the retaining nuts on both the cam
and balance shafts to a torque of 300 to 325
ft. Ibs.

CAUTION: When tightening the refaining
nuts for the balance weights and gears,
DOUBLE CHECK and MAKE SURE that the
thrust washers are in their proper position
over the extended bearings.

Check the end play of the balance shaft and
the camshaft by inserting a feeler gage be-
tween the thrust washer and the balance
weight assembly, with the shaft pushed to its
forward position. The end play should not be
less than .004” and should not exceed .018".
if the end play exceeds .018", it is recom-
mended 1o install oversize thrust washers.
Thrust washers of .010"” oversize in thickness
are available for service. These washers are
identified by a “10” stamped on the steel
back.

Wedge a clean cloth between the balance
shaft gear and the camshaft gear, then tight-
en the retaining nuts to a torque of 300 to
325 ft. lbs. Install the nut retainers on the
gears and tighten the attaching capscrews
securely.



9. GEAR TRAIN

A. Description
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| Fig. 40 — Timing Marks &r;d Gears

Located ot the rear end of the engine is a com-
pletely enclosed train of five (5) helical gears (19°
helix angle), as shown in Fig. 40. A gear bolted to
the crankshaft flange drives the camshaft and the
balance shaft gears, as well as the blower and ac-
cessory drive gear, through an idler gear mounted
between the crankshaft and the balance shaft
gear.

The camshaft gear and the balance shaft gear
mesh with each other and run af the same speed as
the crankshaft. They are keyed to their respective
shafts, each gear being held securely against a
shoulder on the shaft by a retaining nut and nut
retainer.
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Fig. 41 — Timing Idler Gear Details |
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The idler gear rotates on o double row tapered,
roller bearing and is mounted on a stationary idler
gedr hub assembly, located at the rear left side
of the engine. A “dummy” hub is used to cover the
opening at the rear right side of the cylinder block
(opposite the idler gear hub location) that is not
used for the idler gear mounting. The blower drive
gear, in mesh with the camshaft gear, transmits
power to drive the blower, governor, water pump,
and the fuel pump. The idler gear bearing is lubri-
cated through a hollow dowel, communicating with
the left rear vertical oil passage in the cylinder

block.
B. Service

Whenever the flywheel housing is removed for in-
spection or repairs of the gear train, the idler gear
assembly should be removed and inspected.

The idler gear roller bearings in engines in the
later model tractors are different from the idler
gear bearings used in the early models.

The inner races, tapered rollers, and bearing re-
tainers of the later type bearings are assembled
during manufaciure fo produce a non-separable
inner race assembly thereby preventing the rollers
from falling out of place when installing or remov-
ing the bearing. The bearing also contains a
selected spacer assembled between the inner races.
As the spacer is of a selected width for the par-
ticular bearing, the proper pre-load between the
bearing races is obtained when the bearing is
assembled.

The inner races, tapered rollers, and bearing re-
tainers of the early type bearings are held in place
by a “U” shaped snap ring assembled between the
two inner races and the ring holding the two inner
races together. When the snap ring is removed
as is necessary for removing and installing the
bearing,.specia! care must be used in handling
so that the roller retainers are not allowed to es-
cape, thereby allowing the rollers to fall out and
become mixed, (from one race to the other race).

The later type idler gear bearing can not be dis-
tinguished from the early type bearing until the
idler gear hub is pressed out of the inner races of



the roller bearing. If the bearing is of the late type,
the two inner races and roller assemblies will sep-
arate and a spacer will be found assembled be-
tween the two inner races, If the bearing is of the
early type, the two inner races and roller assem-
blies will remain locked together when the hub is
removed as o snap ring is used between the two
races to lock them together.

The idler gear, hub assembly, and roller bearing
are available as an assembly or the individual
parts can be obtained for service. NOTE: Only the
later type roller bearing assembly is available for
service. If the engine being repaired contains the
early type roller bearing assembly and it is found
necessary to replace the roller bearing assembly,
the later type bearing assembly may be installed
as the early and late type bearing assemblies are
inferchangeable.

The gear train will run quietly if the gears and
bearings are in good condition. The backlash be-
tween the various mating gears in the train ranges
from .003" to .008" on a new engine. If the gears
or the bearings have become worn, the backlash
will be increased and the gear train may become
noisy, or if the gear teeth become chipped or
burred from careless handiing, the gear irain will
be noisy.

When noisy conditions develop in the gear train, it
will be necessary fo remove the engine and inspect
the gears and the bearings. The entire gear train
is exposed when the combination flywheel housing
and gear train cover is removed from the cylinder
block and end plate.

C. Inspection and Disassembly of Idler
Gear, Hub, and Bearing Assembly
Parts

When the idler gear assembly has been removed
from the engine, the roller bearing should be re-
moved from the hub and the gear, all parts washed
in clean solvent, and inspected for wear before
they are reinstalled in the engine. All damaged or
worn parts must be replaced.

1. Removal of Laie Type Idler Gear
Roller Bearing from ldler Gear

With the idler gear assembly removed from

149

the engine, proceed as follows:

a.

Wash the idler gear assembly thorough-
ly in clean solvent.

Press the hub assembly out of the inner
races of the bearing. IMPORTANT: When
pressing the hub assembly ouf of the
inner races, use a suifable press plate
under the inner races for supporf so that
no load is imposed on the bearing rollers.

Remove the two inner races and roller
assemblies of the bearing and also the
spacer used between the inner races.
Mark the inner races so that they may
be reinstalled in their original location
with respect to the outer bearing race
in the idler gear.

Inspect the outer bearing race in the idler
gear and if netessary remove it from the
gear, Unlock and remove the capscrews
and the capscrew locks attaching the re-
tainer to the gear., Remove the refainer,

. Mark the outer race so that it may be

reinstalled in the idler gear as originally
with respectto the inner races and the
rollers. Position the gear in a press, with
flat face of the gear down, then using
a suitable round hardwood plug, or simi-
lar plug, insert the plug in position in the
outer race and press the outer race from
the gear. If a press is not available, o
suitable drift may be used to drive the
outer race from gear by inserting the
drift into the notches (push-out slots) in
the shoulder of the gear.

Coat the parts with clean Iubricating oil
and store them in o suitable place which
will protect them against damage from
moisture and dirt until they are required
for reassembly.

2. Removal of Early Type Idler Gear
Roller Bearing from Idler Gear

With the idler gear assembly removed from
the engine, proceed as follows:



. Wash the idler gear assembly thorough-
ly in clean solvent.

. Press the hub assembly out of the inner
races of the bearing. IMPORTANT: When
pressing the hub assembly out of the
inner races, use a suifable press plafe
vnder the inner races for support so that
no load is imposed on the bearing rollers.

. Place the gear on a werk bench covered
with clean paper, with the rear face of
the gear next o the work bench.

. Insert the end of a small screwdriver
down in the notch in the bearing inner
race and use the screwdriver fo release
the snap ring. Rock the gear gently when
releasing the snap ring with the screw-
driver, If the snap ring does not release
at this position, turn the inner race until
the correct position is obtained to release
it. Ordinarily, when the snap ring is re-
leased, it will remain engaged with one
of the two inner races.

CAUTION: When the snap ring is re-
leased, use care to prevent the rollers
escaping their cage while performing the
following steps. In the event that some
of the rollers do escape, the rollers MUST
be reinstalled with the small end facing
the small end of the inner race.

. Lift the gear and the top inner race and
its rollers from the bottom inner race and
its rollers.

. Hold the top inner race and its rollers
tight against the outer race, turn the gear
over, and place it on the work bench.

. Mark the bottom inner race (and its
rollers) and the side of the outer race
from which the inner race and its rollers
were removed so that when the bearing
is reassembled, these parts can be as-
sembled in their original location.

. Lift the gear from the other inner race
and its rollers. Mark this race and its
rollers and the cuter race so that these
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parts may be assembled in their original
posifion.

. Inspect the outer bearing race in the

idler gear and if it is necessary to remove
it from the gear, unlock and remove the
capscrews and locks attaching the retain-
er to the gear. Remove the retainer.

- Mark the outer race so that it can be re-

installed in the idler gear as originally.
Position the gear in a press, with flat
face of gear down, then using a suitable
plug, insert the plug in position in the
outer race and press the outer race from
the gear. if a press is not available, and
if the hub of the shoulder of the gear
contains noiches (push-out slots) a drift
pin may be used by inserting it in the
notches and driving the outer race from
the gear.

k. Coat the parts with clean lubricating il

and store them in o suitable place which
will protect them from moisture and dirt
until they are required for reassembly.

D. Assembly and Instaliation of Idler Gear
Assembly and Flywheel Housing
Spacer Assembly

Assembly of Late Type Idier Gear
Roller Bearing Into kiler Gear

a. Clean adll parts thoroughly and place

them on a clean paper on a work bench.
Separate the parts that were marked for
identification when the parts were disas-
sembled so that they can be reinstalled
in their same respective locations,

. Place the idler gear (flai face of gear

up) on suitfable supporis in a press. Start
the outer race of the roller bearing
squarely into the bore of the idler gear.
Using a round plug, insert the plug even-
ly info the outer race, and press the outer
race into the bore of the gear until the
race is firmly against the shoulder of the
gear. Remove the gear from the press. If
a press is not available, the race may be
installed by driving it into place with a



hardwood block or soft hammer,

. Place the idler gear on a bench with the
shoulder side of gear up, select the inner
race and rollers which match with the
outer race on this side of the gear, and
place the inner race and rollers in posi-
tion in the outer race. Turn the gear and
inner race over {with inner race down),
and place the gear and inner race in po-
sition on a press with suitable supports
under the inner race to stop the hub
when it is pressed into the bearing.

. Place the spacer in position on the inner
race in the gear, then insert the other
inner race and rollers in position in the
outer race in the gear,

. Determine the position of the gap in the
spacer used between the inner races,
then start the hub in position {dowel
pin end down) so that the oil hole in the
hub is turned approximately 180° from
the gap in the spacer. Press the hub into
the inner races, simultaneously press-
ing the hub and rotating the gear (to
seat the rollers properly between their
races) until the lower face of the hub con-
tacts the supports used under the inner
race and the lower face of the hub is
flush with the inner race.

. Remove the idler gear assembly from the
press, Place the bearing retainer in po-
sition on the gear and install the attach-
ing capscrews and capscrew [ocks, Tight-
en the capscrews to a torque of 24 to 29
ft. Ibs. Lock the capscrews in position by
bending the ends of the locks against the
capscrew heads,

2. Assembly of Early Type Ildler Gear
Rolier Bearing Into Idler Gear

a. Clean the parts thoroughly and place

them on a clean paper on a workbench.

b. Place the idler gear (flat face of gear up)

on suitable supports in a press. Start the
outer race of the bearing squarely into
the bore of the idler gear. Using a round
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hardwood plug, or similar plug, insert
the plug evenly into the outer race, and
press the outer race into the bore of the
gear uniil the race is firmly against the
shoulder of the gear. If a press is not
available, the outer race may be in-
stalled by driving it info place with a
hardwood block or soft hammer.

. Pick the idler gear up (with the shoulder

side of the gear up), select the inner race
and rollers which match with the oppo-
site side of the outer race, then place the
idler gear over the inner race and rollers.

. Liff the idler gear and the inner race

together and using care not to drop the
rollers, furn the gear and inner race over
and place the idler gear over the remain-
ing inner race,

. Press down on the inner race (the upper

one as instailed in the gear) by hand,
then rock the race slightly to engage the
snap ring in the grooves of the inner
races. CAUTION: Do nof liff the gear and
bearing assembly from the workbench
before it is certain that the snap ring is
properly engaged.

f. Turn the inner races so that the notches,

which are on the inside surfaces of the
inner races, are together. Place the idler
gear assembly (with shoulder side of gear
down) in a press with suitable supports
under the inner race to stop the hub when
it is pressed info the bearing.

g. Determine the position of the slots in the

two inner races (slots must be together),
then start the hub in position (dowel pin
end down) so that the oil hole in the hub
is turned approximately 180° from the
slots in the inner races. Press the hub into
the inner races, simultaneously pressing
the hub and rotating the gear (to
seat the rollers properly between their
races) until the lower face of the hub con-
tacts the supports used under the inner
race and the lower face of the hub is
flush with the inner race.



h. Remove the idler gear assembly from
the press. Place the bearing retainer in
position on the gear and install the at-

" taching capscrews and capscrew locks.
Tighten the capscrews to a torque of 24
to 29 ft. lbs. Lock the capscrews in posi-
tion by bending the ends of the locks
against the capscrew heads.

3. Preliminary Test of ldler Gear

Assembly

Before the idler gear assembly is installed
on the engine, the idler gear bearings should
be checked to make certain that the idler
gear may be rotated on its roller bearings
without exceeding the maximum torgque
specifications, and also to make certain that
the bearings are not too loose allowing the
gear to be moved in relation to the hub by
tilting, wobbling, or shaking the gear.

Test the idler gear assembly as follows:

a. Before installing the camshaft gear, bal-
ance shaft gear, and the crankshaft gear,
or with these gears removed from the en-
gine, install the idler gear assembly in
position on the cylinder block. Install the
capscrew and plain washer in the cen-
ter of the idler gear hub and tighten the
capscrew to o torque of 80 to 90 ft. lbs.

b. Lubricate the idler gear bearing with
clean, light, engine oil and rotate the
gear on its bearings before subjecting
the gear assembly to the preliminary
tesf.

Tie one end of a piece of 1" lintless cord
around a %" round piece of wood (or
soft metal stock) about %" in length,
place the round piece of wood between
two teeth of the idler gear, then wrap
the cord around the outside diameter of
the gear several times. Position the loose
end of the cord so that it can be reached
through the opening in the flywheel
housing for the camshaft gear.

NQOTE: The idler gear roller bearings can be
tested by either of two (2) methods. The fly-
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wheel housing can be installed in position on
the cylinder block over the idler gear, or a
“FLAT” piece of 3" thickness steel plate, cut
to 4" x 4", and with three (3) 5/16" holes
drilled through the plate fo match with the
bolt holes in the idler gear hub, may be in-
stalled on the rear of the idler gear hub in-
stead of installing the flywheel housing.

¢. If the fiywheel housing is to be used to
test the idler gear bearings, install the
cylinder block spacer assembly (“dum-
my” hub) in position on the cylinder
block, opposite the location of the idler
gear hub. Install the capscrew and plain
washer in the center of the “dummy”
hub and tighten the capscrew fo a torque
of 80 to 90 ft. Ibs. NOTE: This step is not
necessary if the 3" thickness steel plate
is used fo test the bearings instead of in-
stalling the flywheel housing.

d. Install the flywheel housing gasket in
position on the cylinder block and install
the flywheel housing. Install and tighten
the six (6) capscrews (three (3) on each
side) near the crankshaft. Install and
tighten two (2) bolts in the top of the fly-
wheel housing. Make certain that the
loose end of the cord on the idler gear
can be reached through the opening in
the flywheel housing for the camshaft
gear, Note: This step is not necessary if
the %" thickness steel plate is used in-
stead of installing the flywheel housing.

e. Install the six (6) drilled head capscrews
and the plain washers used to attach the
flywheel housing to the idler gear hub
and the “dummy” hub (three (3) cap-
screws in each). Tighten these capscrews
to a torque of 30 to 35 . Ibs.

If the 34" thickness steel plate is used in-
stead of the flywheel housing, insiall the
plate in position on the rear of the idler
gear hub and install the three {3) drilled
head capscrews and plain washers to
attach the plate to the hub. Tighten the
capscrews to o forque of 30 to 35 ft. lbs.

f. Make a loop in the loose end of the cord



on the idler gear and attach it to the
hook of an ordinary pull scale (fish
scale). Maintain o straight, steady pull
on the scale and read the figure on the
scale (in pounds) required to rotate the
idler gear on its bearings. NOTE: If the
flywheel housing is instulled, hold the
scale when pulling on the cord so that
the cord does not rub against the
housing.

if the idler gear bearing is of the late
type as explained above, the specified
pull on the scale should be % to 63 lbs.
If the idler gear bearing is of the early
type as explained above, the specified
pull on the scale should be %2 to 15 Ibs. If
the running friction of the idler gear is
withif these specifications, the assembly
is satisfactory for use. If the running fric-
tion of the idler gear is above or below
this range, the assembly should be re-
moved and the bearing inspected. Re-

place the bearing assembly if necessary.

g. After the preliminary test of the idler
gear has been made and the assembly is
found satisfactory, remove the flywheel
housing, or the plate, so that the other
gears in the gear train can be installed.

h. After the assembly of the gear train has
been completed, install the flywheel
housing on the engine. Tighten the cap-
screws used to attach the flywhee! hous-
ing to the idler gear hub and the “dum-
my” hub to a torque of 30 1o 35 ft. Ibs,
Install the lockwires through the cap-
screw heads and lock the capscrews in
position.

CAUTION: Special care must be taken fo
protect the idler gear assembly against
entry of dirt. Keep the parts clean before
and during installation on the engine.

10. REPAIR OF ENGINE WHILE INSTALLED

A. Generdal Information

Repair or replacement of the crankshaft, camshaft
and bearings, balance shaft and bearings, timing
gears, and the rear crankshaft oil seal requires
the removal of the engine from the tractor. Prac-
tically all other parts can be removed and new
parts installed with the engine in the fractor, how-
ever, IT IS UNWISE TO REPLACE THE CYLINDER
LINERS, PISTONS AND CONNECTING RODS, OR
THE MAIN AND CONNECTING ROD BEARINGS
WITHOUT REMOVING THE ENGINE AND TAKING
IT INTO A CLEAN SHOP WHERE IT CAN BE DIS-
ASSEMBLED AND ALL PARTS THOROUGHLY
CLEANED AND INSPECTED BEFORE THE NEW
PARTS ARE INSTALLED., THERE ARE SEVERAL
REASONS WHY THIS SHOULD NOT BE DONE IN
THE OPEN, NAMELY:

1. It is impossible to keep the engine and parts
clean and free from dust or foreign material
if the repair work is performed in the open.

2. Failure of the parts needing replacement,
may be due to clogged or restricted oil pas-
sages or gritty substances in the engine. if

the oil passages are not properly cleaned
or if all abrasive material is not removed by
thorough cleaning, failure may again occur
within a short period of operation after the
new parts are installed.

3. If some parts have become worn or damaged
to the point where replacement of these parts
is required, it is only reasonable to assume
that other parts may also be worn and, if not
replaced at the same time, will result in fur-
ther shut-down within a short time.

4. When new main and connecting rod bear-
ings are required, the idler gear bearing,
camshaft bearings and balance shaft bear-
ings must also be inspected at this time, and
if excessively worn, they must be replaced.
The oil pressure may remain low and the
new bearings or pistons and rings may not
receive sufficient lubrication, if the camshaft
and the balance shaft bearings are worn
close fo, or beyond the allowable limits and
are not replaced.

The following procedures describe the replacement



of the pistons and the connecting rods, and the section.
main and connecting rod bearings. These instruc-
tions are given to provide for emergency repairs

when it is impractical to move the tractor to a shop.

10. Check the engine oil pressure immediately

after starting the engine and be sure that the
pressure is within the normal range before

B. Replacement of Piston and Conmnecting operating the tractor

Rod

€. Replacement of Crankshafi Main
Bearings

1. Remove the cylinder head (refer fo “CYLIN-
DER HEAD REMOVAL" in this section). Cover

the cylinder head and the fop of the engine

. 1. Remove the engine hood and the valve rock-
to prevent dust from blowing on the exposed
s er arm cover.
parts.
. 2. Close the fuel tank shut-off valve, and re-
Remove the engine crankcase guard, then move the in]eﬁors (refer to "INJECTOR RE-
j::“’;’ ”’: OII:;‘:}:“ the “"“f;mse and remove MOVAL” in Section ll). Removal of the in-
© Jower and ihe upper off pans. jectors is necessary to relieve the compres-
Remove the oil pump from the engine block sion and allow free turning of the engine and
(refer to “OIL PUMP REMOVAL” in Section crankshaft.
V)- 3. Remove the engine crankcase guard, drain
Pull the cotter pins and remove the nuts and ;‘he oil frj";’ the crunk.c;qse, and remove the
the bearing cap from each connecting rod ower and the upper oll pans.
" Turndand pUEI; ’rhetpilli’ron ahn?h’rh? con?iﬁt- 4. Remove the oil pump assembly from the en-
lng. rod assembly out throug ¢ o'p of The gine block (refer to “OIL PUMP REMOVAL”
cylinder block, Reassemble the bearing caps . .
. . ) in Section V).
on their respective connecting rods as they
are removed. 5. Remove the main bearing caps and install

Inspect, disassemble, and reassemble the pis-
tons and connecting rods as required. Refer
to “PISTONS AND CONNECTING RODS”
in this section.

Inspect the bearing journals of the crank-
shaft for scoring, checking, or signs of over-
heating. If any of these conditions exist, the
crankshaft will require reconditioning or re-
placement.

Install the pistons and the connecting rods as
explained in “ASSEMBLY OF ENGINE” in
this section, Be sure that all parts are clean
and lubricated before they are installed.

Install the oil pump assembly and the upper
and lower oil pans, then fill the crankcase
with new oil. Refer to “OIL PUMP INSTALLA-
TION” in Section V.

Install the cylinder head and the hood. Refer
to “CYLINDER HEAD INSTALLATION” in this
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the new bearing shell inseris one at a time,
Do not fully tighten the caps until oll the
bearing shells have been installed. The fow-
er bearing shell can be removed from the
bearing cap after the cap is removed. Re-
move the upper bearing shell as follows:

o, Insert o %" x 1" capscrew with a head
7/16" in diameter and 1/16" thick into
the crankshaft main bearing oil hole,
then revolve the crankshaft in the direc-
tion that will furn the head of the bolt
against the end of the bearing shell that
has no locking tang. Continue to turn the
shaft until the shell has been pushed out
of position, as shown in Fig. 42.

b. The upper half of the rear main bear-
ing shell must be rolled out of place by
driving on the edge of the bearing shell
with o small curved rod, while revolving
the crankshaft. Refer fo Fig. 43.



UPPER HALF OF
MAIN BEARING SHELL

)

Fig.

6. Inspect the crankshaft and each bearing as
explained in “CRANKSHAFT, FLYWHEEL,
AND MAIN BEARINGS” in this section, If the
crankshaft is unfit for vse, it must be recon-
ditioned or replaced before new bearings

are installed.

42 — Removing Main B;}:riﬁg Upper Shell®

Upper Shell

REAR MAIN

| Fig. 43 — Removing Rear Main Bearing —-
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7.

8.

10.

1%

12.

13.

Install the upper (grooved) half of each main
bearing as follows: Lubricate the bearing
shell and start the end of the bearing shell
having no tang around the crankshaft bear-
ing journal, so that when the bearing shell
is in place, the tang will fit into the groove
in the shell seat.

After the upper bearing shell has been in-
stalled, place the lower (non-grooved) bear-
ing shell in the bearing cap, lubricate with
light engine oil, and install the cap. NOTE:
The main bearing caps are marked 1, 2, 3,
etc. Whenever the caps are removed, they
must be replaced in their original positions
with marked side toward the blower side of

cylinder block.

After all of the bearing shells have been in-
stalled, draw the bearing caps tight. Use a
torque indicating wrench and tighten the
bolts to 180 to 190 foot pounds torque. Do
not overtighten the main bearing bolis as
the bearings will be distorted out of round.
If the bearings have been installed properly,
the crankshaft will turn freely with all of the
main bearing caps tightened.

Install the oil pump, the upper and lower ol
pans and the crankcase guard. Then fill the
crankcase with new oil. Refer to “OIL PUMP
INSTALLATION" in Section V.

install the injectors and make the proper ad-
justments as explained in “INJECTOR TIM-
ING” and “INJECTOR EQUALIZING” in Sec-
tion 1. Also, adjust the valve lash as ex-
plained in “VALVE LASH ADJUSTMENT” in
this section.

Install the rocker arm cover and the engine
hood. Open the fuel tank shut-off valve.

After the new bearings have been installed,
the engine should be operated on a run-in
schedule as outlined in “ASSEMBLY OF EN-
GINE” in this section,



11. ENGINE REMOVAL AND INSTALLATION

A suitable hoist and the necessary cable or chain,
or equivalent equipment, will be needed to lift the
engine from the tractor.

An engine stand or suitable blocks to support the
engine after it is removed should also be provided,
along with an ample supply of cleaning solvent
wiping rags, and at least 6 fo 8 boxes or pans to
hold the bolis and small parts removed from the
engine and the tractor.

It is recommended that the tractor, particularly the
engine, be washed before the engine is removed.

This will not only prevent dirt from getting on the
exposed parts, but will also make the operation
much quicker and more easily done.

A, Engine Removal

1. Remove the engine air pre-cleaners, engine
hood, and front fenders. Remove the ball
from the upper end of each gear shift lever
and remove the front and center floor plates,

2. Drain the engine cooling system {refer to
“FILLING AND DRAINING OF SYSTEM” in
Section V). Loosen the hose clamps used on
the hose connecting the radiator inlet elbow
to the water outlet manifold on the engine
and to the radiator inlet elbow at the top
rear of the radiator. Remove the inlet elbow
from the engine. Loosen the hose clamp con-
necting the radiator outlet hose (lower hose)
to the oil cooler elbow.

3. Remove the nuts from the front ends of the
radiator to cowl bracing rods. Disconnect the
head light wire at the fuse connection lo-
cated at the left rear side of the radiator
and remove the fuse. Remove the capscrew
attaching the headlight wire clip to the
lower left corner of the radiator shell.

4. Using a suitable chain, cable, or rope to lift
the radiator and shell assembly, remove the
two (2} bolts attaching each lower corner of
the radiator shell to the main frame. Raise
the radiator and shell assembly slightly and
move it forward to clear the engine fan,
and remove it from the main frame.
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5.

10.

11.

12.

Remove the capscrews attaching both bat-
tery grounds (one each side) to the top of
the steering clutch housing. Tape the ends of
each ground cable to prevent a ground
when disconnecting other wiring. Close the
fuel tank shut-off valve located under the
tuel tank.

Disconnect the wiring harness from the stari-
er and the generator. Remove the capscrews
attaching the wiring clips to the base of the
filters on the left side of the engine.

Disconnect the front of the fuel supply tube
from the elbow in the filter base. Remove the
capscrew attaching the clip mounting brack-
et to the rear of the starter, then move the
bracket fowards the main frame so that it
will clear when the engine is moved forward
for removal.

Disconnect the upper end of the engine
primer tube from the primer pump.

Disconnect the lower end of the fuel pressure
gage tube from the “tee” connection located
to the rear of the cylinder head. Disconnect
the lower end of the engine oil pressure gage
tube from the tube connector located to the
rear of the cylinder head. Disconnect the
lower end of the hydraulic steering pump
reservoir breather tube from the elbow in
the top of pump reservoir cover.

Disconnect the lower end of the fuel return
front tube from the tube connecter at the
lower right side of the engine flywheel
housing.

Disconnect the front end of the engine
thermo gage tube from the rear of the en-
gine water outlet manifold. Remove the two
(2) capscrews attaching the tube clips for
the thermo gage tube fo the hydraulic steer-
ing pump reservoir cover, Position the end of
the thermo guge tube back over the top of
the cowl,

Remove the yoke pin connecting the starter
operating rod to the starter lever. Remove



13.

14.

15.

16.

17.

18.

the yoke pin connecting the engine shut-off
rear rod fo the engine shut-off lever located
just to the right of the throttle assembly. Re-
move the yoke pin connecting the throtile
operating rear rod to the lever located to
the left of the throitle assembly.

Remove the two (2) jam nuts attaching the
lubricating hoses for the cluich shaft rear
bearing and the clutch shifting sleeve bear-
ing to the base of the cowl.

Remove the capscrews atiaching the steer-
ing clutch control lower cross shaft bracket
1o the rear of the engine cluich housing and
pull the loose end of the lubricating hose out
through the opening in the center of the
bracket,

Disconnect the rear ends of the three (3}
hydraulic steering fluid front tubes from the
rear tubes at the tube connectors located to
the left rear of the engine clufch housing.
Remove the bolts used to clamp these three
(3) tubes in position in the front tube clamp,
then remove the tube clamp bracket attach-
ing capscrews and remove the bracket from
the engine clutch housing.

Remove the yoke pin connecting the front
end of the shifting lock plunger rod (left rod)
to the engine clutch shifting yoke shaft lever.
Remove the cotter pin and plain washer
from the rear end of the shifting lock plunger
rod (right rod) and disconnect it from the
shifting lock plunger at the front of the
transmission. Tie the rod up to the cluich
housing so that it will not be damaged when
the engine is removed.

Remove the yoke pin connecting front end of
the engine clutch operating lever control rod
to the engine clutch shifting yoke shaft lever.
NOTE: It is not necessary fo remove the cap-
screws aftaching the cluich to transmission
universal joint assembly as the front yoke as-
sembly will slip off the rear end of the clutch
shaft as the engine is moved forward for en-
gine removal.

Remove the nuts from the rear ends of the
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19.

20.

radiator ta cow! bracing rods and remove
the rods from the cowl.

Remove the bolt attaching each end of the
engine supporting front hanger to the brack-
ets welded to the main frame. Remove the
two (2) bolis attaching each engine support-
ing rear bracket (one bracket on each side)
to the main frame.

The engine is now ready for removal from
the tractor. Using an engine lifting bar, simi-
lar fo the one shown in Fig. 44, and with the
proper lifting facility, raise the engine
enough so that the weight is off the engine
supports. Move the engine forward and raise
it as necessary unfil the clutch housing is
clear of the cowl and then raise and remove
it from the main frame. CAUTION: Use care
when removing the engine and make certain
that all the necessary wiring, fubing, linkage,
etc. is disconnected and that no parts are
smashed or damaged by careless handling.

B. Engine Instaliation

The installation of the engine is practically a re-
versal of the removal procedure, except that cer-

tain inspections and adjustments musi be mode

when installing.

1.

Using an engine lifting bar, silimar o the
one shown in Fig. 44, and with suitable hoist-
ing equipment, install the engine in position
in the main frame of the tractor. As the en-
gine is lowered and is moved towards the
rear of the tractor, align the splines in the
front yoke on the clutch to transmission uni-
versal joint assembly with the splines on the
rear of the engine cluich shaft so that the
front yoke engages properly with the clutch
shaft. Install the attaching bolts in the front
and the rear engine supporting mountings
and tighten the bolts securely.

Connect the engine clutch operating lever
control rod to the engine clutch shifting yoke
shaft lever, Check the edjustment of the en-
gine clutch linkage and of the engine clutch
and clutch brake (refer to “ENGINE CLUTCH
AND CLUTCH BRAKE” Section X).



LIFTING BAR

3. Connect the front end of the shifting lock

plunger rod (left rod) to the engine clutch
shifting yoke shaft lever. Insert the rear end
of the shifting lock plunger red (right rod)
into position in the shifting lock plunger ot
the front of the transmission and install the
plain washer and the cotter pin in the end
of the rod.

Connect the rear ends of the three (3) hy-
draulic steering front fubes fo the rear tubes
at the tube connectors located to the left
rear of the engine clutch housing. Tighten
the connections securely. Install the clamp
bracket for these tubes in position on the
rear of the engine cluich housing. Install the
tube clamp for these tubes in position on
the clamp bracket.

Place the steering clutch lower cross shaft
bracket in position at the rear of the engine
clutch housing and install the attaching cap-
screws., Insert the end of the lubricating hose
for the engine clutch shaft rear bearing
through the opening in the steering clutch
lower cross shaft bracket and then insert
the end of the lubricating hose into position
in the left of the two (2) holes at the base of
the cowl. Inseri the end of the lubricating
hose for the engine clutch shifting sleeve
bearing in the other hole at the base of
the cowl. Install a lockwasher and jam nut
on the end of each lubricating hose and
tighten the jam nut securely making certain
that the hoses do not twist when tightening.

Insert the starter operating rod into position
and connect it fo the starter lever. Connect
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10.

11.

12.

13.

the engine shut-off rear rod fo the engine
shut-off lever located just to the right of the
throttle assembly, Connect the throitle op-
erating rear rod to the lever located to the
left of the throtile assembly.

Insert the end of the engine thermo gage
tube into position in the rear of the engine
water outlet manifold and tighten the con-
necting nut. Hold the thermo gage tube in
position and install the capscrews used to at-
tach the tube clips for the thermo gage tube
to the hydraulic steering pump reservoir
cover.

Connect the lower end of the fuel return
front tube to the tube connector at the lower
right side of the engine flywheel housing.

Connect the lower end of the hydraulic steer-
ing pump reservoir breather tube to the
elbow in the fop of the pump reservoir cover.
Connect the lower end of the engine oil gage
tube to the tube connector located 1o the
rear of the cylinder head. Connect the lower
end of the fuel pressure gage tube to the
“tee” connection located to the rear of the
cylinder head.

Connect the upper end of the engine primer
tube to the primer pump.

Connect the front of the fuel supply tube to
the elbow in the filter base. Place the clip
mounting bracket in position af the rear of
the starter and install the atiaching cap-
screw.

Connect the wiring harness fo the starter and
the generator. Hold the wiring clips in posi-
tion at the base of the filter and install the
attaching capscrews.

Remove the tape from the ends of the bat-
tery ground cables (one each side) and
install the copscrews, lockwashers, and inter-
nal teeth lockwashers used to attach the
cables to the steering clutch housing. Install
the internal teeth lockwashers between the
cable end and the housing. Open the fuel
tank shut-off valve.



14.

15.

16.

17.

18.

19.

Place the radiator to cowl! bracing rods in
position in the holes in the cowl and install
the nuts on the rods. Coat the inside of the
engine cooling system hoses, used fo con-
nect the radiator to the engine, with gasket
cement or sealing compound. Using a suit-
able chain, cable, or rope, lift the radiator
and shell assembly and install it in position
on the main frame. When installing the ra-
diator, insert the front ends of the radiator
to cowl bracing rods into their respective
holes at the top of the radiator shell. Install
and tighten the two (2) bolts attaching each
lower corner of the radiator shell to the
main frame. Install and tighten the nuts on
the radiator to cowl bracing rods.

Insert the fuse into pesition in the fuse con-
nection, located at the left rear side of the
radiator, and connect the two (2) wires to-
gether. Install the capscrew in the headlight
wire clip and clip the wire in position fo the
lower left corner of the radiator shell.

Make certain that the radiotor outlet hose
(lower hose) is properly located on radiator
ouflet etbow and on the oil cooler elbow,
then tighten the hose clamps. Install the ro-
diator inlet elbow in position in its respective
hoses and tighten the hose clamps.

Fill the engine cooling system (refer fo “FILL-
ING AND DRAINING OF SYSTEM” in Sec-
tion V).

Check the adjustment of the engine control
linkage (refer to “ENGINE CONTROLS AND
GOVERNOR” in Section VI),

Check the exhaust valve lash (refer to
“VALVE LASH ADJUSTMENT" in this section).
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20.

21.

22.

23.

24,

25.

Time and equalize the injectors (refer to “IN-
JECTOR TIMING” and “INJECTOR EQUALIZ-
ING" in Section Il).

Fill the engine crankcase with the specified
lubricant. If the engine has been rebuilt or a
new engine has been installed, remove the
valve rocker arm cover and pour approxi-
mately 1 gallon of oil over the rocker arm as-
semblies and cylinder head components
when filling the crankcase, This will insure
initial lubrication of the various components
within the engine.

Open the air vent in the top of the first stage
fuel filter. When clean fuel runs out of the
vent, close the air vent, then, open the air
vent in the top of the second stage fuel fil-
ter. Turn the filter base by-pass valve to the
on position (handle away from filters) and
allow the second stage filter to fill with fuel.
Close the filter air vent when fuel runs out,
then, furn the filter base by-pass valve to the
off position (handle positioned next fo the
first stage filter shell).

Check the adjusiment of the steering cluich
finkage (refer to “STEERING LEVERS AND
LINKAGE" in Section Xil}. Refill the hydraulic
steering system with the specified lubricant
(refer to “Service,” Topic 5, in Section XII).

[nstall the front and center floor plates, front
fenders, engine hood, and air pre-cleaners.

If the engine has been rebuilt or if a new en-
gine has been installed, the engine should
be operated on a run-in-schedule as outlined
in “ASSEMBLY OF ENGINE” in this section.



12. DISASSEMBLY

OF ENGINE

A. Removal of Accessories from Engine

Enough pans or boxes should be available so that
each of various components removed from the
engine can be placed in them and kept separated.

Keeping the components and their bolts separated
will make the installing easier and quicker.

The following procedure gives the most logical se-
quence for the removal of the accessories, starting
at one side and working around the engine. Refer
to Figs. 44 and 45 when removing the accessories.

1. With the engine suspended from a hoist or
supported on blocks, remove the following
parts from the left side of the engine so that
the engine can be mounted to an engine
stand if one is available:

Remove the muffler, generator, generator
mounting bracket, lubricating oil and fuel oil
filter assembly including the filter base, start-
er, and engine air box drain fube. Remove
the capscrews attaching the clips on the fuel
tubes extending from the filters around the
rear of the engine to the fuel pump and the
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Fig. 45— Right Side of Engine

fue! manifold, then disconnect these tubes
and remove them from the engine. Remove
the air box handhole covers from the side
of the cylinder block.

Remove the upper lubricating hose for the
engine clutch shifting sleeve bearing and re-
move the jom nut and lockwasher atiaching
the upper end of the hose 1o the clutch hous-
ing. Push the end of the lubricating hose
down into the cluich housing.

Remove the capscrews attaching the engine
clutch housing to the engine flywheel hous-
ing and properly supporting the clutch hous-
ing, move it fowards the rear until the clutch
shaft has moved free of the shifting sleeve
bearing carrier assembly, then remove it
from the engine.

Loosen the hose clamps on the rubber tee
connecting the air cleaners to the air inlet
elbow, and remove the rubber tee. Remove
the capscrews, washers, and nuts aftaching
the air cleaner mounting band brackets to the
air inlet elbow and to the front and rear



air cleaner mounting brackets. Raise the air
cleaners and remove from the engine,

Disconnect the engine primer tube from the
air inlet elbow. Remove the cotter pin and
plain washer from the swivel pin in the front
end of the engine shut-off front rod, used to
connect the shut-off rod to the air shut-off
valve lever. Remove the capscrews attaching
the air inlet elbow to the blower air inlet
housing and remove the inlet elbow from
the engine. IMPORTANT: Cover the opening
in the blower inlet housing offer removing
the inlet elbow.

With the obove accessories removed, the
engine can be mounted on o stand similar
to the one shown in Fig. 46. With this stand,
the engine is held by a heavy mounting
plate provided with screw clamps to fasten to
the left side of the cylinder block. The engine
may be rotated on the stand for convenience
in assembly or disassembly.

Loosen the tension on the fan belts and re-
move the three (3) capscrews attaching the
fan mounting bracket to the engine balance
weight cover, then remove the fan assembly
from the engine.

Remove the crankshaft pulley and the vibra-
tion damper assembly (refer to “"REMOVAL
OF VIBRATION DAMPER" in this section).

Remove the fan belt tightening idler as-
sembly.

Fig. 46 — Engine Stand
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10.

11.

12.

13.

14.

15.

Drain the engine lubricating oil. Loosen the
hose clamp on the water pump to oil cooler
seal and slip the seal up on the pump inlet.

Remove the capscrews attaching the oil cool-
er housing to the adapter assembly and re-
move the housing and the cooler core.
Remove the capscrews attaching the oil cool-
er adapter to the cylinder block and remove
the adapter.

Disconnect the throttle and engine shut-off
control rods, located on the upper right side

 of the engine, and remove the rod assem-

blies. Do not disturb the adjustment of the
control rods.

Remove the governor breathing tube. Re-
move the valve rocker arm cover and the
governor conirol shaft housing cover aussem-
bly. Disconnect the governor control link
from the injector tube lever, and disconnect
the control link from the governor differen-
tial lever. Remove the link. Remove the cap-
screws attaching the governor control hous-
ing to the cylinder head and to the governor
weight housing, then remove the governor
control housing assembly. Pull the top of the
housing away from the engine and push the
lower end of the housing towards the engine
to disengage the fork, then lift the assembly
out.

Remove the water manifold and the water
by-pass fube.

Remove the two (2) capscrews used to attach
the water pump outlet packing flange to the
cylinder block. Loosen the hose clamp used
on the blower drive shaft cover seal. Remove
the oil level gage rod and the gage rod tube.
Remove the capscrews attaching the blower
to the cylinder block, then move the blower
assembly (including accessories) towards the
front, leaving the blower drive shaft in the
drive gear housing, and remove the blower
assembly.

Remove the five (5) capscrews attaching the
hydraulic steering pump adapter assembly
to the engine flywheel housing, then remove
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the pump and the adapter assembly, using
care not to drop the pump coupling gear
and the coupling spring. Remove the cap-
screws attaching the hydroulic pump cou-
pling disc to the balance shaft gear and
remove the coupling disc.

16. Remove the capscrews aftaching the engine
cluich assembly to the fiywheel and remove
the clutch assembly, including the driven
disc.

B. Disassembly of Engine into
Sub-Assemblies

Refer to pertinent sections of this manual for de-
tailed information on the various engine sub-as-
semblies. If the engine is mounted on an engine
stand, turn the engine to the position most conven-
ient for removal of the sub-assemblies.

1. Remove the cylinder head from the engine
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Fig. 47 — Flywheel Housing
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block (refer to “CYLINDER HEAD REMOV-
AL” in this section).

Unlock and remove the capscrews attaching
the flywheel to the crankshaft, then screw
two (2) 7/16” N.C. capscrews into the fwo
(2) tapped holes in the flywheel and use
them as puller studs to force the flywheel
from the crankshaft hub.

Remove the lower and the upper crankcase
oil pans.

Remove the bolts and capscrews attaching
the flywheel housing to the cylinder block
rear end plate and to the cylinder block. Re-
move the capscrews inside the flywheel com-
partment that attach the housing to the idler
gear hub and the spacer (“dummy” hub).
Tap and pry the housing off the two (2)
dowels located on each side of the crank-



shaft and remove the housing.

Remove the capscrews atfaching the balance
weight cover to the cylinder block front end

plate ond remove the cover. Remove the

retaining nuts and lockwashers holding the
balance weight assemblies on the camshaft
and the balance shaft. Pry the weight assem-
blies from the shafts by using two (2) heavy
screwdrivers or pry bars between the heads
of the bearing retaining capscrews and the
balance weight hubs as shown in Fig. 37.
Remove the “Woodruff” keys from the shafts.
When removing the balance weight retain-
ing nuts from the shafts, the shafts may be
held from turning by “wedging” a block of
wood between the weights. Remove the front
thrust washer from each shaft,

Remove the set screws that hold the inter-
mediate camshaft bearings from turning.
NOTE: A good practice to prevent loss of
these set screws is to install them in similar
fapped holes above the balance shaft as
they are removed from the camshaft side.

After removing the set screws, remove the
three (3) capscrews attaching each rear
bearing of the camshaft and the balance
shaft to the rear end of the cylinder block.
To reach these capscrews, insert a socket
wrench through the holes in the webs of the
camshaft and balance shaft gears and turn
the gears until the holes aline with the cap-
screws. Remove the camshaft and the bal-
ance shaft out of the cylinder block by
pulling out on the gears. The rear bearings
of both shafts and the intermediate bearings
on the camshaft will remain on the shaft and
be removed with them. Slide the front bear-
ings out of the front end of the cylinder block
after removing the three (3) attaching cap-
screws from each.

Remove the capscrew in the center of the
idler gear hub and the flywheel housing-to-
eylinder block spacer (“dummy” hub) and
remove the assemblies.

Remove the capscrews attaching the crank-
shaft rear gear to the crankshaft hub. In-
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10.

11.

12.

13.

14.

15.

16.

17.

stall two (2) 3" N.F. capscrews in the tapped
holes in the crankshaft gear and push the
gear off the end of the crankshaft.

Remove the capscrews attaching the crank-
shaft front cover and slide the vibration
damper rear cone, front oil seal, and the
cover assembly off the crankshaft.

Disconnect each end of the oil pipe for the
blower drive support assembly, then remove
the capscrews attaching the blower drive
support to the cylinder black rear end plate
and remove the support assembly and the

oil pipe.

Remove the capscrews aftaching the cyl-
inder block rear end plate to the cylinder
block and remove the end plate. Remove
the capscrews attaching cylinder block front
end plate to the cylinder block and remove
the end plate.

Remove the oil pump (refer to “OIL PUMP
REMOVAL” in Section V). Remove the oil
pressure regulator from the cylinder block.

Pull the cotter pins and remove the nuts
from each of the connecting rod bearing
caps and remove each piston and connecting
rod assembly from the engine by sliding if
out through the top of the cylinder.. Install
each bearing cap on its respective connect-
ing rod as they are removed.

Remove all the main bearing caps and lift
the crankshaft from the cylinder block. If
necessary, remove the oil pump driving gear
and “Woodruft” key from the front end of
the crankshaft.

Remove the cylinder liners from the cylinder
block. Remove «all the plugs from oil and
water passages so that the eylinder block
can be thoroughly cleaned.

CAUTION: Note the location of all plugs re-
moved so that they can be re-installed in
their correct position.

Wash and inspect all parts, including the cyl-
inder block. Refer to pertinént sections of



this manval for instructions on the disassem-
bly, cleaning, and the inspection of the vari-

ous sub-assemblies removed,

13. ASSEMBLY OF ENGINE

A. General

Make sure that all the paris are thoroughly cleaned
before they are installed in the engine. Use only
new gaskets where gaskets are required between
attached parts. It is not necessary to cement gas-
kets used to seal against water leaks; on the other
hand, BOTH SIDES of gaskets used to seal against
oil or air leakage should be coated with gasket
cement.

Lubricate all bearings or bearing surfaces with light
engine oil as the parts are assembled.

Before any parts are installed in the cylinder block,
be sure that all the plugs that have been removed
to clean the oil and water passages in the cylinder
block have been coated with sealing compound, in-
stalled, and securely tightened.

NOTE: In the following procedure, references will
be made to the "BLOWER" side of the cylinder
block. This side will be identified by the large open-
ing at the center of the cylinder block, also, when
viewing the block from this side, the left end will
be the rear end of the block.

1. Turn the cylinder block upside down and in-
stall the upper halves of the main bearing
shells in position in the crankshaft bearing
seats of the cylinder block. The upper bear-
ing shells have o continuous oil groove
extending from parting line to parting line
and are marked “UPPER.” The tangs on the
bearing shells must engage in the small slots
in the bearing seats. Install the upper-halves
of the two-piece thrust washers on each side
of the rear main bearing.

2. Llubricate all the crankshaft main bearing
journals and lower the crankshaft into the
block with the flywheel flange of the shaft
toward the rear end of the block.

3. Place the lower (non-grooved) halves of the
main bearing shells in the main bearing
caps.
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Place the lower halves of the two piece thrust
washers in place on the dowels in the rear
main bearing cap. The bearing caps are
numbered 1, 2, 3, etc., indicating their re-
spective positions. Install the caps with the
numbered side toward the blower side of
the cylinder block and install the main bear-
ing cap bolts and lockwashers. Tighten the
bolts to a torque of 180 to 190 ft. Ibs. The
use of a torque wrench is recommended for
this purpose.

CAUTION: DO NOT OVERTIGHTEN THE
BOLTS. If they are drawn too tight, the bear-
ing caps will be distorted, causing the bear-
ings to be drawn tight against the crankshaft
and premature failure will result. The crank-
shaft should turn freely after alt the bolts are
tight. Never file or shim o bearing cap to
make the bearing fit. Install new bearings if
the fit is unsatisfactory.

Install the crankshaft gear on the rear end
of the crankshaft and tighten the attaching
capscrews securely. Install the engine clutch
shaft pilot bearing oiling wick if it was re-
moved for replacement, (refer to “REPLACE-
MENT OF ENGINE CLUTCH SHAFT PILOT
BEARING OILING WICK" in Topic 5 of this
Section).

Turn the cylinder block on end, or lay it on
its side, for installation of the cylinder liners.
On Tractors having Engine Serial No. 6A-
16283 and above (having the new type cyl-
inder block as explained in “CYLINDER
BLOCK AND LINERS,” Topic 4 in this sec-
tion), make certain that the cylinder liner in-
serts, used in the counterbores of the cylinder
block beneath the flange of the liners, are
clean, flat, and smooth so that the inserts
rest perfectly in the counterbores and will
aliow the cylinder liners to slide freely
through when the liners are installed. NOTE:
These cylinder liner inserfs are not used in
tractors having engines prior fo Serial No.



6A-16283. In these engines, the flange of the
top of the cylinder liners rest directly on the
flat surface of the counterbores in the cylin-

der block.

Keeping the information in mind in Step
5 above, install the cylinder liner inserts in
position in the counterbores of the cylinder
block if the cylinder block is of the new type
requiring the inserts. Install the cylinder
liners in position and check to location of the
top of each cylinder liner flange in relation
to the top flat surface of the cylinder block.
In tractors having the new type cylinder
block (requiring the cylinder liner inserts),
the top surface of each cylinder liner flange
must be .046" to .050"” below the top flat
surface of the cylinder block and the differ-
ence between any two adjacent cylinder
liners should not exceed .002".

In tractors having the first type cylinder
blocks (blocks not requiring the cylinder
liner inserts), the top surface of each cylin-
der liner flange must be .002” to .006”
above the top flat surface of the cylinder
block and the difference between any two
adjacent cylinder liners should not exceed

002,

These dimensions mentioned above must be
held in order to obtain proper sealing of the
gasket set, between the cylinder head and
the cylinder block, when the cylinder head is
tightened in place.

In tractors having the new type cylinder
block (requiring the cylinder liner inseris),
if the top surface of any cylinder liner flange
is not .046" to .050" below-the top flat sur-
face of the cylinder block, or the difference
between any two adjacent cylinder liners
exceeds .002”, the necessary cylinder liner
shims must be installed between the bottom
of the cylinder liner flange and the top of
the cylinder liner insert. The shims are avail-
able in two sizes: .0015” and .003" thick.

In tractors having the first type cylinder
block (blocks not requiring the cylinder liner
inserts), if the top surface of any cylinder
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liner flange is not .002" to .006" above the
top flat surface of the cylinder block, or the
difference between any two adjacent cylin-
der liners exceeds .002"”, the necessary cyl-
inder liner shims must be installed between
the bottom of the cylinder liner flange and
the surface that the flange of the cylinder
liner contacts in the cylinder block. The
shims are available in two sizes: .0015” and
003" thick.

CAUTION: When installing cylinder liner
shims, make certain that the shims are
smooth and entirely free from burrs and
wrinkles.

Install the piston and connecting rod as-
semblies. The lower end of each rod, as
well as the bearing caps, are numbered 1,
2, 3, etc. on one side. These numbers iden-
tify the bearing caps with the rods and
show the particular cylinder with which each
rod is used; the numbered side of the rod
always faces the blower side of the cylinder

biock.

a. Stagger the piston ring gaps evenly
around the piston, apply clean oil to the
pistons and rings, then slide a piston ring
compressor tool over the lower end of
the piston skirt, with flared end of the
tool toward the top of the piston. Turn
the piston connecting rod so that the
identification mark on the lower end of
the rod is toward the blower side of
the cylinder block, Aline the lower end
of the connecting rod with the crankshaft
before pushing the piston in the cylinder.
By tapping on the upper end of piston,
with the wooden handle of a hammer,
drive the piston into the cylinder bore.
Be sure that the piston ring compressor
tool is down tight on the top of the cyl-
inder liner so that the piston rings con-
not snap out of the ring compressor
before entering the cylinder liner bore.

b. Lubricate and install the connecting rod
upper bearing shell, with one short
groove at each parting line, in the con-
necting rod and position the rod on the
crankshaft journal.



c. Lubricate and install the connecting rod
fower bearing shell, with one continuous
groove from parting line to parting line,
into the bearing cap with the tang of
the shell in the groove of the cap, and
install the cap and shell in place.

d. Tighten the connecting rod nuts to «a

torque of 65 to 75 ft. Ibs. and secyre the

' nuts with cotter pins. NOTE: Never file or

shim the bearing caps fo make the bear-

ings fit. Install new bearing shells if ‘the

fit is unsafisfactory. The crankshaft must

turn freely after all of the connecting rod
nuts have been tightened.

e. Hold the cylinder liners in place while
turning the crankshaft. Since the cylinder
liners are a loose fit in the bores, the
drag of the piston rings on the cylinder
liners is sufficient fo pull them out of the
cylinder block.

PISTON
PISTON RINGS

PISTON RING
COMPRESSING TOOL

Fig. 48 — Use of Ring Compressor Tool

9. Cement a new end plate gasket to the front
end of the cylinder block and coat the outer
surface of the gasket with gasket cement.
Install the front end plate, first making sure
that both surfaces are free of nicks or burrs.
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10.

11.

Attach the end plate using two (2) 12 N.C, x
%" capscrews, five (5) %" N.C. x 1" cap-
screws, and one (1) 3% x 3" capscrew. The
%" N.C. x 3" capscrew should be inserted
through the generator belt adjusting link
when installing. Use lockwashers on all the
capscrews when installing. NOTE: Before
tightening the end plate capscrews, insert the
camshaft front bearing in the hole in the end
plate and the cylinder block (on blower side
of engine} to accurately aline the hole in the
end plate with the bore in the cylinder block.
The holes in the end plate for the camshaft
and the balance shaft are not the same
size. The hole for the camshaft is accurately
machined to 2.187" diameter while the hole
for the balance shaft measures 2.250” in
diameter. For this reason, it is important
that the camshaft bearing be inserted in
the camshaft opening for alinement pur-
poses,

Install the rear end plate and gasket on the
rear end of the cylinder block in the same
manner, with the hole in the end plate for the
blower drive support toward the blower side
of the cylinder block. Attach this plate with
six (6) capscrews; the capscrews to be in-
stalled in the holes just above and below
the idler gear hub and the spacer (“dummy”
hub) bores. Use the same method as ex-
plained in step 9 to aline the holes in the
end plate with the camshaft and the balance
shaft bores in the cylinder block before
tightening the capscrews.

Install the rear bearings and the gears on
the camshaft and the balance shaft as ex-
plained in “INSTALLATION OF PARTS ON
THE CAMSHAFT AND BALANCE SHAFT”

in this Section,

a. Start the balance shaft, including the
rear end bearing and gear assembly,
info position at the rear end of the cyl-
inder block (in the left bore when viewed
from the rear of the engine). Secure the
balance shaft rear end bearing with
three (3) lockwashers and capscrews;
tighten the capscrews to a forque of 35
to 45 i, Ibs. Apply grease to the steel



side of one of the thrust washers and
place the washer on the rear face of the
end bearing assembly which is to be in-
stalled in the front position. Make certain
that the steel side of the thrust washer is
next fo the end bearing assembly. lLu-
bricate the end bearing assembly with
engine oil and insert it into position in
the cylinder block and onto the balance
shaft. Use care when inserting the end
bearing so that the thrust washer will
not be dislodged. Secure the end bearing
assembly to the cylinder block with three
(3) capscrews cnd lockwashers; tighten
the capscrews to a torque of 35 to 45

ft. Ibs,

Apply grease to the steel side of the
thrust washer to be used in the front po-
sition on the balance shaft, then place
the washer in position on the front face
of the end bearing assembly. Make cer-
tain that the steel side of the thrust wash-
er is next fo the end bearing assembly.
Install the “Woodruff” key in the slot in
the front end of the shaft, then install the
balance weight assembly on the balance
shaft, with the weight and spring re-
tainer away from the engine. Place the
lockwasher on the balance shaft, then
start the retaining nut, but do not tighten
the nut at this time as it will be tightened
after the installation of the camshaft.

. Refer to “INSTALLATION OF PARTS ON
THE CAMSHAFT AND BALANCE SHAFT”
in this Section and make certain that the
correct camshaft intermediate bearings
are installed on the camshaft. Start the
camshoft, including the rear end bear-
ing, intermediate bearings, and the gear
assembly, into position at the rear end

- of the cylinder block (in the right bore
when viewed from the rear of the en-
gine). Push the shaft into position to the
point where the camshaft gear teeth are
about to engage with the balance shaft
gear, then revolve the gears if necessary
so that the “O” timing marks on the cam
and balance shaft gears will match, as
shown in Fig. 40, and slide the camshaft
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gear into mesh. Secure the camshaft rear
bearing assembly to the engine block
with three (3) lockwashers and cap-
screws. Tighten the capscrews o a torgue
of 35 to 45 ft. lbs.

. Revolve the camshaft intermediate bear-

ings so that the set screw holes in the
bearings aline with the holes in the top
of the cylinder block, then install the set
screws and tighten securely. IMPOR-
TANT: Refer to NOTE in Step 3 of
“INSTALLATION OF PARTS ON THE
CAMSHAFT AND BALANCE SHAFT” in
this Section and make certain that the
correct sef screws and infermediate bear-
ings are installed in their correct position.

e. Apply grease to the steel side of one of

the thrust washers and place the washer
in position on the rear face of the end
bearing assembly which is fo be installed
in the front position. Make certain that
the steel side of the thrust washer is next
to the end bearing assembly. Lubricate
the end bearing assembly with engine oil
and insert it into position in the cylinder -
block and onto the camshaft. Use care
when inserting the end bearing assembly .
so that the thrust washer will not be dis-
lodged. Secure the end bearing assem-
bly to the cylinder block with three (3)
capscrews and lockwashers; tighten the
capscrews fo a torque of 35 to 45 ft. lbs.

. Apply grease to the steel side of the

thrust washer to be used in the front po-
sition, then place the washer in position
on the front face of the end bearing as-
sembly. Make certain that the steel side
of the thrust washer is next to the end
bearing assembly. Install the “Woodruff”
key in the slot in the front end of the cam-
shaft, then install the balance weight
assembly on the camshaft, with the
weight and spring retainer away from
the engine. Place the lockwasher on the
camshaft, then start the retaining nut.

g. Wedge a block of wood between the bal-

ance weights, as shown in Fig. 36, and



tighten the retaining nuts on both the

cam and balance shafts to a torque of

300 to 325 fi. Ibs.

CAUTION: When tightening the retain-
ing nuts for the balance weights and
gears, DOUBLE CHECK and MAKE SURE
that the thrust washers are in their proper
position over the exfended bearings.

h. Check the end play of the balance shaft
and the comshaft by inserting o feeler
gage between the thrust washer and the
balance weight assembly, with the shaft
pushed to its forward position. The end
play should not be less than .004” and
should not exceed .018”. Thrust washers
of .010” oversize in thickness are avail-
able for service.

i. Wedge a clean cloth between the bal-
ance shaft and the camshaft gear, then
tighten the retaining nuts to a torque of
300 to 325 fi. lbs. Install the nut retainers
on the gears and tighten the aftaching
capscrews securely.

12. Install the idler gear assembly (refer to

13.

"GEAR TRAIN" Topic @ in this Section).

Cement o gasket to the rear face of the ai-
taching flange of the blower drive support
assembly and place the assembly in position
in the rear end plate, meshing the drive gear
with the camshaft gear. No timing of this
gear is required. Attach the support to the
end plate with two (2) capscrews and lock-
washers used in the inner holes of the sup-
port (side next to cylinder block). CAUTION:
Two (2) %" N.F. x 13/16" capscrews must
be used af this point as longer capscrews will
strike the camshaft gear.

14. Install the flywheel housing as follows:

a. Press a new crankshaft rear oil seal info
the housing (the lip of the seal must face
the engine when the housing is installed).

b. Cement the flywheel gasket to the rear
end plate. Using the oil seal expander
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FLYWHEEL HOUSING
y

ALIGNING STUD

Fig. 49 —Use of Oil Seal Expander Tool _|

tool placed on the dowels in the crank-
shaft as shown in Fig. 49 to expand the
seal, lubricate the seal and slide the fly-
wheel housing on the crankshaft and
against the end plate. Remove the ex-
pander tool and attach the housing using
the correct length and size bolts and
capscrews as shown in Fig. 47,

¢. Cement a gasket to the flywheel housing
at the camshaft gear opening, and install
the flywheel housing star cover.

d. Install the small snap ring in the groove
in the cam of the blower drive coupling
(if it was removed), then install the gas-
ket and cover over the blower drive
gear.

15. Insert the “Woodruff” key in the slot in the

16.

crankshaft next to the front main bearing.
Then install the oil pump driving gear on the
front end of crankshaft, with the hub of the
gear facing the main bearing. Install the oil
slinger with the dished outer diameter away
from the gear.

Install the crankshaft front oil seal in the
crankshaft front cover in the same manner
ds was used in installing the rear oil seal in
the flywheel housing (the lip of the sedl|
should face the gear when the cover is in-



17.

18.

19.

20.

21,

22,

23.

stalled). Cement a new gasket to the crank-
shaft front cover and install the cover in
position on the crankshaft and onito the
dowel pins in the cylinder block, then lubri-
cate the oil seal in the cover. Install the vi-
bration damper rear cone, with the split end
of the cone towards the front, on the crank-
shaft and through the oil seal and against
the oil slinger. Make certain that the outside
diameter of the cone is smooth where it
contacts the oil seal. Fasten the crankshaft
front cover in position with the lockwashers
and capscrews, making cerfain that the
proper length capscrews are installed in
their proper location.

Install the vibration damper assembly and
the crankshaft pulley. Refer to “VIBRATION
DAMPER" in this Section.

Turn the engine upside down, and after
checking to be sure that cotter pins have
been installed in all the connecting rod nuts,
install the oil pressure regulator and the oil
pump assembly. Refer to “OIL PRESSURE
REGULATOR” and “OIL PUMP INSTALLA-
TION” in Section V.

Install the upper and lower crankcase oil
pans using new attaching gaskets. Install the
oil pan handhole cover, using a new gasket,
if it was removed. Install and tighten the oil
pan drain plugs.

Turn the engine right side up. Cement a new
gasket to the balance weight cover and in-
stall the cover. Attach the cover with the
capscrews and lockwashers removed at dis-
assembly.

Install the cylinder head (refer to “CYLIN-
DER HEAD INSTALLATION” in this Section).

Install the injectors in the cylinder head
(refer to “INJECTOR INSTALLATION" in Sec-
tion lI). Install the rocker arm assemblies if
they were removed (refer to “EXHAUST
VALVES AND OPERATING MECHANISM”
in this Section).

Install the flywheel on the rear end of the
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24.

25,

26,

27.

28.

29.

30.

31.

crankshaft and install the six drilled head
capscrews. Due to one offset hole in the
flange on the crankshaft and in the flywheel,
the flywheel can be located in only one posi-
tion. Make certain that the contacting sur-
faces of the flywheel and the bolting flange
of the crankshaft are smooth and free from
nicks or burrs that would prevent the fly-
wheel from fitting up tight against the crank-
shaft flange. Tighten the flywheel attaching
capscrews o a forque of 150 to 160 ft. Ibs.
and install the locking wires in the heads of
the capscrews and twist the ends of the wires.

Install the engine clutch shaft pilot bearing
in the flywheel if it was removed.

Cement the two (2) small oil cooler adapter-
to-cylinder block gaskets to the attaching
pads on the block. Attach the adapter to
the block with the capscrews and lockwash-
ers which were removed when disassembling
the engine, Cement a new gasket to each
side of the bolting flange of the oil cooler
core, coat the outer surfaces of the gaskefts
with cement, then place the core in the cooler
housing and attach the housing and core to
the adapter. Tighten the attaching capscrews
securely.

Install the engine blower (refer to "BLOWER
INSTALLATION" in Section lil}.

Install the governor control shaft housing
assembly (refer to “GOVERNOR INSTALLA-
TION” in Section VI).

Using new gaskets, install the water mani-
fold and water by-pass tube assembly.

Install the fan, fan belt tightening idler, and
the fan and generator drive belts and adjust
the fan belts. Refer to “FAN, FAN BELTS,
AND FAN BELT TIGHTENING IDLER” in Sec-
tion 1V.

If the engine was mounted on an engine
stand it must now be removed in order to
install various parts on the left side of the
engine.

Place the hydraulic steering pump coupling



32.

33.

34.

35.

36.

37.

plate in position on the engine balance shaft
gear, then install the attaching capscrews
and tighten the capscrews securely. Install
the capscrew locking wires. Make certain
the locking wires are bent away from the
internal teeth of the coupling plate far

_enough to clear the small internal teeth of

the driven coupling gear (refer to Fig. 15
in Section XlI). Clearance for the installation
of the driven coupling gear may be checked
by installing the gear into the coupling plate
before installation of the hydraulic steering
pump is made. The internal teeth of the
driven coupling gear must engage the teeth
in the coupling plate without touching the
tocking wires on the coupling plate. Attach
the hydraulic steering pump to the engine
(refer to “INSTALLATION OF HYDRAULIC
PUMP" in Section Xil).

Install the generator and adjust the genera-
tor drive belt (refer to “GENERATOR RE-
MOVAL AND INSTALLATION” in Section
V1) Install the starter in the flywheel
housing.

Install the lubricating oil and fuel filter as-
sembly, including the filter base, and con-
nect the fuel and lubricating oil lines,
IMPORTANT: New filter elements should be
installed aoffer overhauling the engine.

Install the air box drajn tube cssembly on
the left side of the engine.

Install the engine clutch and clutch housing
(refer to "ENGINE CLUTCH AND BRAKE” in
Section X).

Install the throttle and engine shut-off con-
trol rods. Using new gaskets, install the muf-
fler.

Using new gaskets, install the handhole cov-
ers on the cylinder block. Install the engine
air cleaners making certain that the hose
clamps on the rubber conmecting tee form
a tight seal.
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38. The engine may now be installed in the
tractor (refer to “"ENGINE INSTALLATION"

in this section).

B. Engine Run-In Schedule

After installation of new cylinder kits or piston
rings, the engine must be run to allow rings to seai
and avoid the possibility of liner scoring and ex-
cessive oil consumption. When engines are first
started after installation of cylinder kits or piston
rings, excessive smoking and raw fuel and lubri-
cating oil may appear in the exhaust, This condi-
tion will correct itseif as the engine is run in.

Before starting engine after overhall, inspect en-
gine oil level, fuel oil, hydraulic steering system
oil level, and cooling system and see thai air
cleaners have been properly serviced. Start engine
and allow it to run at 14 throttle. See that all in-
strument panel gage readings are normal.

The most important factor in running in a new
engine, or one which has just been overhauled, is
OPERATING TEMPERATURE. The thermostat must
function properly to maintain a normal operating
temperature of 160° F, to 185° F. Temperatures of
150° F. and below are conducive to the formation
of gum and sludge, both highly detrimental to an
engine. DO NOT, THEREFORE, EVER IN THE LIFE
OF A TRACTOR, ALLOW [T TO OPERATE AT LOW
TEMPERATURE.

The following run-in schedule is recommended:

V2 hour at half throtile
3 hours at two-thirds throttle
3 hours at-full throttle

NOTE: The engine clutch should be engaged dur-
ing the run-in period.

After this run-in, inspect engine lubrication and all
points of adjustment, making any necessary minor
corrections,

The tractor can then be put to work but should op-
erate only under light load for the next 24 hours.
After another examination and necessary adjust-
ments, the tractor is ready for full load.



SECTION X —ENGINE CLUTCH AND CLUTCH BRAKE

Topic Title
Engine Clutch
Cluich Brake

Topic No.

1. ENGINE CLUTCH

A. Description

The engine clutch is a single plate, dry clutch with
an over-center, cam-engaging action. A shifting
sleeve and release bearing carrier assembly, car-
ried on the clutch shaft and connected by linkage
to the clutch camshafts, is operated by the clutch
operating lever to engage and disengage the
clutch. A threaded adjusting ring provides a means
of maintaining the necessary adjustment to com-
pensate for normal wear on the clutch facings.

The clutch operating lever and clutch operating
yoke shafts are assembled on needle bearings that
are sealed and grease packed for life. The clutch
camshafts, shifting sleeve, shifting sleeve ball bear-
ing (throwout bearing), and the clutch shaft rear
bearing require periodic lubrication.

The clutch back plate is bolted to the rear face of
the engine flywheel and carries most of the clutch
weight, thus adding to the flywheel effect. The
clutch driven disc assembly, which is splined fo the
clutch shaft, is engaged between the pressure
plate and the rear face of the flywheel when the
clutch camshafts are moved by the links connected
to the cluich shifting sleeve assembly. The facings
on both sides of the driven disc are cemenied di-
rectly to the disc. When the clutch is disengaged,
the friction between the pressure plate, clutch
driven disc, and flywheel is relieved and the clutch
brake stops the rotation of the driven disc and the
clutch shaft. The other cluich parts continue to turn
with the engine flywheel, and the clutch shifting
sleeve bearing turns on its sleeve.

The front end of the engine clutch shaft is mounted
in the clutch shaft front bearing (pilot bearing)
located inside the engine flywheel and the rear end
of the shaft in a ball bearing inside the rear of the
clutch housing. The clutch shaft is connected to the
transmission top shaft (input shaft) by a universal
joint assembly. By removal of the universal joint
assembly, the engine clutch can be removed with-
out disturbing the engine or the transmission.
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The engine clutch brake assembly consists of two
(2) brake plates or discs. One plate with two (2)
small brake facings is attached fo the clutch shift-
ing bearing sleeve carrier. This plate is stationary
and is adjustable by means of an adjusting ring.
The other plate, or disc, has no facings and is
bolted to the clutch shaft. This plate rotates with
the clutch shaft. As the engine clutch is disengaged,
the brake plate, mounted to the clutch shifting
sleeve is moved back and contacts the brake disc,
thus stopping the rotation of the clutch shaft. The
clutch brake is applied by pressing forward on the
clutch operating lever after disengaging the en-
gine clutch.

B. Clutch Service

Specified time intervals between clutch adijust-EEa

ments can not be established because of the vari-
able operafing conditions which determine the
amount of cluich facing wear. Keep the clutch ad-
justed so that it requires a maximum of 55 pounds
pull on the clutch operating lever for its engage-
ment {engine stopped). As the clutch wears, the pull
on the clutch operating lever diminishes, when the
pull on the lever diminishes to 30 pounds, an ad-
justment is necessary. IMPORTANT: Do not operafe
the tractor when the pull on this lever is less than
30 pounds.

Frequent adjustments may be an indication that
the facings on the driven plate are worn out. A new
plate assembly must be installed as the facings are
cemented to the driven plate and cannof be serv-
iced in the field.

IMPORTANT: SINCE MOST CLUTCH FAILURES ARE
THE RESULT OF IMPROPER MAINTENANCE, IT IS
VERY IMPORTANT THAT THE CLUTCH AND
CLUTCH BRAKE ARE KEPT IN PROPER ADJUST-
MENT AT ALL TIMES AND THAT THE CLUTCH
COMPONENTS ARE LUBRICATED AS RECOM-
MENDED. DO NOT SLIP THE CLUTCH EXCESSIVE-
LY WHEN ENGAGING.,



C. Clutch Adjusiment

Attach a spring scale to the clufch operating 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 maximum
pull of 55 pounds is required on the clutch operat-
ing lever for its engagement {engine stopped). As
the clutch wears, the pull on the clutch operating
lever diminishes. When the pull on the lever dimin-
ishes fo 30 pounds, an adjustment is necessary.
Do not operate the tractor when the pull on this
[ever is less than 30 pounds.

IMPORTANT: Before checking the pounds pull re-
quired to engage the clufch, make certain that the
clutch cams are well lubricated and that the clutch
linkage is not binding, or a false reading will he
obtained.

The clutch will engage with a distinct over center
snap when it is properly adjusted.

ENGINE CLUTCH LEVER

.
!
i

gine until the clutch adjusting lock can be
reached through the inspection hole (refer
to Fig. 2). Disengage the adjusting lock
from the slot in the back plate.

3. Using a suitable pry bar or a hammer and
a small driving bar, pry or tap on the lugs
of the adjusting ring to tighten or loosen
the clutch. Turn the adjusting ring clockwise
to tighten or counter clockwise to loosen.

4. When the proper adjustment has been made,
(53 to 55 pounds pull on lever with engine
stopped), lock the adjusting ring in place
by engaging the adjusting lock into the near-
est slot in the back plate. Install the cluich
inspection cover.

D. Engine Clutch Brake Adjustment

After each adjustment of the engine clutch, the
setting of the clutch brake should be checked. Prop-
er setfing of the clutch brake must be maintained
for ease of gear shifting. The clutch brake is prop-
erly set when there is a clearance of 1-3/16” be-
tween the clutch brake plate facings and the
clutch brake disc when the engine clutch is in its
engaged position.

Fig. 1 —Checking Engine Clutch Lever Pull __|

To Adjust the Clutch

1. Remove the cluich inspection cover from
the top of the clutch housing by removing the
two lower capscrews and loosening the two
upper capscrews. The upper holes in the
cover are slotted which allows the cover
to be slid out of position.

2. With the cluich disengaged, revolve the en-

]

Frg 2 —Engine Clutch and Cluich Brake &=
Adjusting Locks

Inspect the clutch brake facings periodically and
replace the facings when badly worn,



To Adjust Clutch Brake

1. Engage the engine clutch.

2. Turn the notched adjusting ring (refer to
Fig. 2) in or out fo obtain 1-3/16" clearance
between the cluich brake plate facings and
the clutch brake disc. NOTE: It is nof neces-
sary fo remove the clutch brake adjusting
lock when making the adjustment.

E. Cluich Linkage Adjusiment

The engine clutch lever conirol rod should be ad-
justed to give a clearance of approximately %" be-
tween the front of the cluich operating lever (lever
in its disengaged position) and the center floor
plate.

Adjust the clutch lever control rod by turning the
front adjusting yoke to lengthen or shorten as re-
quired, to obtain the clearance between the oper-
ating lever and the center floor plate.

F. Washing Engine Clutch

Qil leaks or over-lubrication of the clutch compo-
nents may cause the clutch facing to become coated
with oil or grease. This will cause the cluich to slip
even though it is properly adjusted. In this event,
the clutch must be washed.

1. If a drain plug is installed in the botiom
(front) of the engine flywheel housing, re-
move the plug and drain the clutch and fly-
wheel housing. If a drain plug has not been
installed in the housing, this step is unneces-
sary.

Install the drain plug in the bottom of the fly-
wheel housing. Remove the clutch inspection
cover from the upper right side of the clutch
housing.

Pour cleaning solvent into the housing until
the level is 1%" below the clutch shaft. Install
the inspection cover and operate the engine
at low idle speed for approximately 5 min-
utes with the clutch disengaged.

Stop the engine, remove the drain plug, and
drain the solvent. If the solvent is excessively
“oily,” refill the housing and repeat the
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washing process. CAUTION: LUBRICATE THE
CLUTCH SHIFTING BEARING, THE SHIFT-
ING SLEEVE, THE CLUTCH SHAFT REAR
BEARING, AND THE THREE CAMSHAFTS
THOROUGHLY AFTER THE CLUTCH HAS
BEEN WASHED AND THE HOUSING
DRAINED AS THE LUBRICANT MAY HAVE
BEEN WASHED FROM THESE PARTS DUR-
ING 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 pres-
ence of solvent on the clutch facings.

G. Cluich Removal

The engine clutch may be removed from engine
with the cowl in place on the tractor, or if desired,
the cow! may be loosened and placed on the track
as shown in Fig. 3. The following procedure for
clutch removal is with the cowl mounted in place.

1. Remove the front and center floor plates and
the supporting channel for the front and
center floor plates.

- Fig. '3 Cowl Pc;smdned for Clufﬁrﬁ Remoaval

2. Remove the two (2) jam nuis attaching the
lubricating hoses for the clutch shaft bearing
and the clutch shifting sleeve bearing to the
base of the cowl.



3. Remove the hydraulic steering lower con- the shifting yoke shaft lever at the left side of
trol rod yoke pins connecting the control rods the clutch housing.
to the spool valves. Remove the fwo (2) pins
connecting the vertical steering control rods 9.
to the lower cross shaft levers. Remove the
capscrews attaching the lower cross shaft
bracket to the rear of the engine clutch hous-
ing and remove the bracket and lower con-
trol rods as an assembly.

Remove the capscrews attaching the clutch
shaft rear bearing retainer to the rear of the
clutch housing. Pry out on the clutch shaft
rear bearing retainer until it is free of the
clutch housing, then pull back on the clutch
shaft complete with its components and re-
move the assembly from the housing,
4. Unclamp the hydraulic steering fluid tubes

(front sections), remove the capscrews ai- 10.

taching the tube clamp supporting bracket

to the rear of the clutch housing, and remove

Remove the capscrew, nut, and lockwasher
attaching the gear shifting plunger operat-
ing lever fo the end of the clutch operating

the bracket. yoke shaft (right side of cluich housing). Pry
the operating lever off the end of the shaft,
5. Disconnect and remove the right brake pedal then disconnect the rear end of the plunger
retracting spring. Remove the yoke pin con- rod from the lock plunger and remove the
necting the right brake front control rod to assembly. Remove the yoke pin connecting
the right brake pedal shaft lever. Remove the front end of the shifting lock plunger rod
the capscrews attaching the right brake to the cluich shifting yoke shaft lever (left
pedal shaft bracket to the main frame and side of clutch housing), then disconnect the
remove the bracket, right pedal lever shaft, rear end of the plunger rod from the lock
and pedal lever as an assembly. plunger and remove the assembly.

6. Remove the engine clutch inspection cover
plate from the housing. Remove the upper
lubricating hose for the engine clutch shift-
ing sleeve bearing and remove the jam nut
and lockwasher attaching the lower lubri-
cating hose, for the clutch shifting sleeve
bearing, to the clutch housing. Push the end
of the lower lubricating hose down into the
clutch housing.

7. Unlock and remove the four (4) capscrews
attaching the rear of the universal joint to
the transmission shaft yoke. Lower the loos-
ened end of the universal joint, pull towards
the rear until the front yoke on the universal
joint assembly is free of the cluich shaft, and
remove the universal joint. IMPORTANT:
Straighten the capscrew lock and remove the
capscrew, lock, and refaining washer attach-
ing the yoke to the fransmission fop shaft.
Remove the yoke seal and the yoke from the
transmission top shaft.

e — Removing Cilutch Housing

11. Remove the capscrews attaching the clutch
housing to the engine flywheel housing and
remove the clutch housing, leaving the clutch
assembly attached to the engine.

8. Engage the engine clutch, then remove the
yoke pin connecting the front end of the
clutch operating lever control rod to
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Remove the capscrews attaching the cluich
assembly to the engine flywheel and remove
the clutch assembly. CAUTION: When re-
moving the clutch assembly use care and do
not drop or damage the clufch driven disc
assembly. Remove the driven disc assembly.

H. Cluich Disassembly

Refer to Fig. 6 and disassemble the clutch as fol-

lows:

Place the engine cluich assembly on a clean
work bench, with the pressure plate down.

Turn the clutch brake adjusting ring off the
shifting sleeve bearing carrier.

Remove the three (3) pins used to connect
the connecting links to the shifting sleeve as-
sembly and remove the shifting sleeve
assembly ahd the shifting sleeve bearing car-
rier assembly as o unit. Remove the cap-
screws attaching the shifting sleeve bearing
retaining plate to the front of the shifting
sleeve bearing carrier, then using a soft
hammer, drive the shifting sleeve bearing
carrier off the shifting sleeve bearing.

10.

Remove the refaining ring from the shifting
sleeve (retaining ring used next fo bearing)
and press the shifting sleeve out of the bear-
ing. Remove the bearing retaining plate
from the shifting sleeve. '

Unlock the clutch adjusting ring and turn
it out (turn counter clockwise) of the clutch
back plate. Remove the adijusting ring then
remove the adjusting ring plate. Remove the
three (3) cluich camshafts.

Remove the nuts from the six (6) retracting
spring screws and remove the pressure plate
refracting springs.

Lift the clutch back plate off the pressure
plate. Remove the six (6) retaining spring
screws from the pressure plate.

Remove the capscrews attaching the cluich
brake disc to the clutch shaft and remove the
disc. Remove the four (4) capscrews attach-
ing the clutch shaft rear bearing cap to the
clutch shaft rear bearing retainer and re-
move the bearing cap and the cap gasket.

Unlock the clutch shaft rear bearing locknut
and remove the locknut and the locknut lock-
washer from the clutch shaft.

Drive or press the cluich shaff out of the
rear bearing then remove the rear bearing
from the rear bearing retainer.

I. Clutch Inspection and Repair
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1.

Wash all the clutich components thoroughly
and inspect them to see if they are in good
condition.

Inspect the facings on the driven disc for
wear and looseness of the facings on the
plate. Also check the splines in the hub of
the disc for wear. The specified thickness of
the driven disc when new is .463”, plus or
minus .008”. Measure the thickness of the
clutch disc being inspected and if it is worn
to approximately .250”, a new driven disc
should be installed. NOTE: The facings are
cemented to the plate and therefore the fac-
ings are not serviced separately.
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3.

Inspect the facing of the pressure plate for
roughness, heat cracks, and warpage. If the
face of the pressure plate is in a rough con-
dition, it may be machined smooth, Replace
the pressure plate if more than 1/16” stock
must be removed to smooth it up.

Inspect the camshafts and the rollers in the
camshafts for wear and make certain that
the rollers are free to rotate. Also check to
see if the lubricant when applied to the lu-
bricating fitting in each camshaft emerges
from around the camshaft rollers. Inspect
the six (6) camshaft blocks, attached to the
back of the pressure plate, for wear and re-
place if necessary. NOTE: If it is necessary
to replace any of these small blocks, it is rec-
ommended that all six (6) of them be re-
placed at the same time.

Inspect the bushings in the shifting sleeve for
wear and roughness and replace the sleeve
assembly if necessary.

Check the clutch back plate for cracks and
replace if cracks are evident,

Inspect the shifting sleeve bearing for wear
and roughness. Replace the bearing if it is
worn excessively or if it does not furn
smoothly when rotated by hand.

Remove the two (2) operating shifting blocks
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Fig. 6 —Engine Cluich Details

10.

11,

12,

13.
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used on the shifting sleeve bearing carrier.
Inspect the needle bearings, needle bearing
inner races, and dust seals for wear and
damage and replace the necessary parts.

Inspect the six (6) pressure plate retracting
springs for breakage and replace if neces-
sary,

Inspect the clutch wearing surface of the
flywheel and make certain that the surface
is flat and smooth. If it is scored and heat
checked it may be machined smooth. Re-
place the flywheel if more than 1/16" stock
must be removed to smooth it up.

Inspect the cluich shaft front bearing (pilot
bearing) for wear and lubrication. In case
the bearing shows signs of improper lubri-
cation, install a new oiling wick in the pilot
bearing oiling wick holder. Refer to “RE-
PLACEMENT OF ENGINE CLUTCH SHAFT
PILOT BEARING OILING WICK,” in Topic 5,
Section IX.

Inspect the holes in the clutch shifting sleeve
and in the connecting links for the connect-
ing link pins and if the holes show excessive
wear, replace the necessary parts. If the con-
necting link pins are worn, they must also
be replaced.

Inspect the clutch shaft rear bearing for wear



and roughness. Replace the bearing if it is
worn excessively or if it does not turn
smoothly when rotated by hand.

14. Inspect the clutch shaft. If the shaft is exces-
sively worn at the location of the clutch
shifting sleeve, or if the splines show ex-

cessive wear, the shaft must be replaced.

15. Inspect the lubricating hoses for the cluich
shaft rear bearing and for the shifting sleeve
bearing and replace if they are not in good

condition.

16. Inspect the clutch brake discs. If the brake
facing is worn down close to the rivet heads,
the facing must be replaced. Inspect the rear
brake disc for wear and scoring. Slight
scoring of uneven wear can be removed
by machining, however, if the disc is worn
or scored excessively, replacement is neces-
sary,

Fig. 7 — Engine Clufch Sectional View .

J. Assembly of Clutch

Refer to Figs. 6 and 7 and assemble the clutch by
direct reversal of the disassembly procedure. IM-
PORTANT: When installing the three (3) pins used
to connect the connecting links to the clutch cam-
shafts, install them so that the heads of the pins
are to the right when the pin is located af the top
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and viewed from the rear of the cluich. When in-
stalling the three (3} pins used o connect the con-
necting links o the shifting sleeve, install them so
that the heads of the pins are fo the left when the
pin is located at the fop and viewed from the rear
of the clutch.

When installing the six (8) retracting spring nuts,
tighten the nufs against the retracting springs so
that the assembled length of each spring is 1-3/16"
(measure to bottom of recess in clutch back plate).
Pack the needle bearings in the two (2) operating
sliding blocks with grease when assembling the
blocks in position on the shifting sleeve bearing
carrier. Lubricate the clutch camshafts, clutch shifi-
ing sleeve, shifting sleeve bearing, and the clutch
shaft rear bearing thoroughly when assembly of
the clutch is completed. Lubricate the connecting
link pins sparingly.

K. Inspection and Replacement of Clutch
Operating Yoke

1. With the engine cluich removed, place the
operating sliding blocks in position in the
clutch operating yoke. If there is excessive
looseness between the parts due to wear, re-
placement of both the yoke and the operat-
ing sliding blocks is necessary.

2. Replace the clutch operating yoke as fol-
fows:
a. Remove the two (2) bolts clamping the

operating yoke to the yoke shafts,

Spread the shaft opening in each end of
the yoke open using a broad face chisel,
or similar tool, to free the yoke on the
shafts.

. Pull the shafts out of the yoke and re-
move the “Woodruff” key from the inner
end of each shaft.

Pull the shafts out of the needle bear-
ings and inspect the bearings, shafis, and
dust seals for wear. Replace the neces-
sary pdris.

. Lubricate the yoke shaft needle bearings
with grease and start the shafts in place.



f. Install a “Woodruff” key in position in
the inner end of 2ach shaft, hold the op-
erating yoke in position with the shafts,
ond drive the shafts into position in the
operating yoke.

g. Install the capscrews, lockwashers, and
nuts used to clamp the yoke to each shaft
and tighten the nuts securely.

L. Installation of Clutch

1.

Make certain that the flat surface of the
flywheel is clean. Place the clutch driven dise
assembly in paesition on the flywheel making
certain that the side of the disc having the oil
slinger, is next to the flywheel.

Place the engine cluich assembly in posi-
tion on the flywhesl. Start all the attaching
capscrews, with their lockwashers, then tight-
en the capscrews evenly so that the clutch
back plate enters the recess in the flywheel.

Install the engine clutch housing in position,
inserting the opsrating yoke sliding blocks
in position in the operating yoke as the
housing is moved forward into position. Use
two (2) 3" MC guide bolts, approximately
5%" to 6" in length, with the heads cut off
to line up and hold the housing in place
when installing, Maoke cerfain that the nee-
dle bearings in the operating sliding blocks
are packed with grease before installing the
housing. Tighten the housing atiaching cap-
screws securely.

NOTE: With the engine clutch adjusting ring
backed out far enough s that the clutch can be
engaged by hand, or by use of a pry bar, engage
the cluich so that the engine clutch shaft assembly
may now be insfalled.

.4,

Install the clutch shaft assembly {complete
with ifs components) into the clutch housing
and the cluich. To install, insert the front end
of the shaft through the shifting sleeve, as-
sembly until it contacts the hub of the driven
disc. Push in on the shaft and turn {0 engage
the shaft splines with the splines in the
driven disc hub, Tap lightly on the rear end
of the shaft to drive the front end of the shaft
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into position in the clutch shaft front bearing
{pilot bearing). Position the clutch shaft rear
bearing retainer so thai the lubricating hose
is to the fop, then install the capscrews used
to attach the rear bearing retainer o the
clutch housing.

Reaching through the clutch inspection plate
opening, insert the upper end of the lower
lubricating hose for the clutch shifting sleeve
bearing into hole in the clutch housing and
install the lockwasher and jam nut on the
end of the hose to hold it in position. Connect
the lower end of the upper lubricating hose
for this bearing to the lower lubricating tube,
then insert the upper end of this hose info the
outer hole (outer of the two holes) at the
basz of the cowl. Install the lockwasher and
jam nut on the upper erd of the hose to hold
it in position.

Hold the front end of the gear shift plunger
operating rod assembly in position at the
right side of the cluich housing and aline
the plunger operating lever on the end of
the rod with the clutch operating yoke shaft.
drive or pry the operating lever onto the
shafi and install the capscrew, lockwasher,
and nut used to atiach the lever to the shaf.
Connect the rear end of this plunger operct-
ing rod to the fransmission shifting lock
plunger using o plain washer and cotter pin.,

Hold the other gear shift plunger operating
rod assembly in position at the left side of
the clutch housing and install the yoke pin
and cotter pin used fo connect the front end
of the rod to the clutch shifting yoke shaft
lever. Connect the rear end of this rod (end
with spring) to the transmission shifting lock
plunger using o yoke pin and cotter pin.

Connect the front end of the cluich operai-
ing lever conirol rod to the clutch shifting
yoke shaft lever, at the left side of the clutch
housing, using a yoke pin and cotter pin.

Install the universal joint rear yoke in posi-
tion on the front end of the transmission top
shaft. Install the rear yoke seal (neoprene)
and the rear yoke retuining washer in posi-



tion in front of the rear yoke, then install
the rear yoke retaining capscrew lock and
capscrew. Tighten the retaining capscrew
securely and lock with the capscrew lock.

10. Install the universal joint front yoke, attached
to the universal joint assembly, in position on
the rear of the clutch shaft, then roise the
rear end of the universal joint assembly and
connect it to the rear yoke using the attach-
ing capscrews and capscrew locks. Tighten
the capscrews securely and lock with the
capscrew locks.

11. Install the right brake pedal lever shaft with
its components in position and instali the
capscrews used to attach the right brake
pedal shaft bracket to the main frame. Con-
nect the parking brake lock bar in position
on its corresponding lever. Connect the right
brake pedal retracting spring. Connect the
right brake front control rod to the right
brake pedal shaft lever using a yoke pin and

cotter pin.

12. Install the clamp bracket for the front sec-
tions of the hydraulic steering fluid tubes
and install the tube clamp in position on the
tubes, Tighten the attaching capscrews se-

curely.

13. install the hydraulic steering lower cross

shaft bracket (with the lower control rods
attached) in position on the rear of the en-
gine clutch housing. Connect the rear of
the lower control rods to the spool valves
using yoke pins and cotter pins. Connect the
vertical steering control rods 1o the lower
cross shaft levers using yoke pins and cotter
pins.

14. Insert the upper end of the lubricating hose
for the clutch shaft rear bearing up through
the opening in the center of the steering
lower cross shaft bracket and insert the

upper end of the hose into the inner hole
(inner of the two holes) ot the base of the
cowl. Install the lockwasher and jam nut
on the upper end of the hose to hold it in
position.
15. Adjust the engine clutch and cluich brake
(refer to “CLUTCH ADJUSTMENT” and
“CLUTCH BRAKE ADJUSTMENT" in this sec-
tion). Install the clutch inspection cover plate.

16. Install the supporting channel for the front
and center floor plates and install the floor

plates.

Make certain that the clutch and cluich shaft
components are lubricated theroughly be-
fore the tracior is put into operation.

17.

2. CLUTCH BRAKE

A. Description

The clutch shaft brake is designed to stop rotation
of the clutch shaft when the clutch is disengaged to
permit easier shifiing of the transmission gears.
The clutch brake is applied by exerting forward
pressure on the clutch control lever after the clutch
has been disengaged.

The brake assembly is attached to the rear of the
clutch shiffing sleeve bearing carrier. This poriion
of the brake assembly has a friction material fac-
ing that contacts the rear brake disc (attached to
the flange on the clutch shaft) when the brake is
applied.

Adjustment of this brake assembly is provided
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through an adjusting ring which carries the brake
front plate.

B. Service, Inspection, and Repair

Keep the clutch operating lever control rod ad-
justed to give a clearance of %" between the front
of the clutch operating lever (lever in its disen-
gaged position) and the center floor plate. If the
control rod is not adjusted properly, the front of
the clutch operating lever, when in the disengaged
position, will strike the floor plate and will not
allow the cluich brake plate to move back far
enough to contact the clutch brake disc. Keep the
clutch broke properly adjusted (refer to "ENGINE
CLUTCH BRAKE ADJUSTMENT” in Topic 2, this
section).



In event that the clutch brake does not function
properly when shifting gears, remove the clutch
inspection cover plate from the clutch housing and
inspect the clutch brake assembly. Whenever the
facings on the clutch brake plate are worn down
to the rivet heads, the facings must be replaced.
Inspect the brake disc (rear) for wear and scoring.
Slight scoring or uneven wear can be removed by
machining, however, if the disc is worn or scored
excessively, it should be replaced.

C. Cluich Braice Removal

1. Remove the front and center floor plates
and the supporting channel for the front
and center floor plates.

Remove the jam nut and lockwasher attach-
ing the lubricating hose for the clutch shaft
rear bearing to the base of the cowl.

Remove the hydraulic steering lower conirol
rod yoke pins connecting the control rods to
the spool valves. Remove the two (2) pins con-
necting the vertical steering control rods to
the lower cross shaft levers. Remove the cap-
screws attaching the lower cross shaft brack-
et to the rear of the engine clutch housing
and remove the bracket and lower control
rods as an assembly,

Unclamp the hydraulic steering fluid tubes
{front sections), remove the capscrews at-
taching the tube clamp supporting bracket
to the rear of the cluich housing, and remove
the bracket.

Disconnect and remove the right brake
pedal retracting spring. Remove the yoke pin
connecting the right brake front control rod
to the right brake pedal shaft lever. Remove
the capscrews attaching the right brake
pedal shaft bracket to the main frame and
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remove the bracket, right pedal lever shaft,
and pedal lever as an assembly.

Unlock and remove the four (4) capscrews
attaching the rear of the universal joint to
the transmission shaft yoke. lower the
loosened end of the universal joint, pull to-
wards the rear until the front yoke on the
universal [oint assembly is free of the clutch
shaft, and remove the universal joint.

IMPORTANT: Straighten the capscrew lock
and remove the capscrew, lock, and retaining
washer ataching the yoke fo the trans-
mission top shaft. Remove the yoke seal (neo-
prene} and the yoke from the fransmission
top shaft.

Engage the engine clufch. Remove the cap-
screws attaching the clutch shaft rear bear-
ing retainer to the rear of the clutch housing
and pry out on the clutch shaft rear bear-
ing retainer until it is free of the clutch hous-
ing, then pull back on the clutch shaft com-
plete with its components and remove the
assembly from the housing.

The clutch brake plate (front) may now be
removed from the clutch shifting sleeve bear-
ing carrier by turning the brake adjusting
ring. Remove the capscrews attaching the
brake disc (rear) to the clutch shaft.

D. Cluich Brake Installation

The clutch brake may be installed by direct reversal
of the removal procedure. When installing the
clutch shaft assembly and universal joint assembly,
refer to “INSTALLATION OF CLUTCH” in this sec-
tion (steps 4, 9, and 10). After installation of the
clutch brake assembly is complete, adjust the clutch
brake (refer to "ENGINE CLUTCH BRAKE ADJUST-
MENT” in Topic 1, this section).



SECTION XI-TRANSMISSION AND BEVEL GEAR

Topic Title
General Description
Transmission
Bevel Gear
Universal Joint

Topic No.

1. GENERAL DESCRIPTION

Power from the engine is delivered through the
engine clutch and the universal joint assembly to
the transmission, then through the transmission to
the bevel gear, and from the bevel gear to the
steering clutches, thence through the steering
clutches to the final drives and to the track
sprockets.

The transmission case is piloted to the steering
clutch and final drive housing by a boss located on
the rear of the transmission case. This boss also

serves as the rear bearing retainer for the trans-
mission pinion shaft. The transmission case is at-
tached to the steering cluich and final drive
housing with capscrews.

A fixed gear reduction is made between the trans-
mission bevel pinion and the bevel gear to the
final drive gears; further reduction for power or
speed change is obtained by shifting the trans-
mission gears.

2. TRANSMISSION

A. Description

The transmission is a constant mesh, helical gear,
speed reduction unit designed to provide the prop-
er ratio for the required speed or power for opera-
tion of the tractor. The various speed changes, six
(6) forward and three (3) reverse, are obtained by
the use of shifting collars on the intermediate
shaft and the beve! pinion shaft gears.

The shifting collars are shifted into mesh with the
various gears by shifter forks actuated by gear
shifting levers. They are located for proper mesh
by detent notches in the shifter shafts and detent
balls (steel balls) encased in a housing attached to
the transmission case,

The shifting collars are locked in mesh by two lock-
ing mechanisms, each consisting of a plunger con-
nécted to the engine clutch operating yoke shaft
by linkage. The locks are designed so that the
gear shifting levers can not be moved from any
engaged position without first disengaging the
engine clutch.

The transmission shafts are supported on one end
by ball bearings and on the other end by roller
bearings. The power input to the transmission is
applied to the transmission top shaft.

181

B. Transmission Removal

1. Remove the oil drain plugs from the trans-
mission case and from the bottom of the
bevel gear compartment and allow the oil
to drain.

2. Remove the seat cushions, seat adjusting
frame, floor plates, and the rear section of
the bottom shield.

NOTE: The bottom shield must be removed to
provide clearance for the drain plug boss
when detaching fransmission from steering
clutch and final drive housing.

3. Disconnect the right brake pedal retracting
spring from the spring anchoring angle and
remove the spring, then remove the two (2)
1" capscrews from the right pedal shaft
bracket and remove the bracket, pedal lever
shaft, and pedal lever assembly as a unit by
sliding it to the right until it is free of the
left pedal shaft bracket. It is not necessary
to disturb the left bracket.

4, Remove the extension levers from the gear
shifting levers by loosening the 2" hex nuts
on the clamping capscrews.




5.

10.

Remove the yoke pins from the spool valve
ends of both lower steering control rods,
swing the rods upward and fasten them to
the cowl to provide clearance. Remove the
tube supporting bracket from transmission
and from rear section of steering control

fluid tubes.

Disconnect both shifting lock plunger rods
at the fransmission end and allow rods to
drop down fo provide clearance.

Unlock and remove the four (4) capscrews
attaching the rear universal joint yoke to
the spider assembly. Hold the two (2) univer-
sal joint bearing assemblies to prevent them
from falling off. Place a small pry-bar be-
tween the spider assembly and the rear yoke,
and pry the drive tube assembly forward to
clear the rear yoke. Tie or tape the bearing
assemblies in place on the spider. Remove
the universal joint drive tube and front yoke
by pulling the assembly from the engine
clutch shaft splines.

Refer to Fig. 1 and install a lifting chain as
shown. With the lifting chain installed in this
position, the transmission will balance prop-
erly for removal.

Clean thoroughly around top of transmission
case and at junction of fransmission case and
steering clutch housing, then remove the at-
taching capscrews.

Remove the transmission by forcing it for-
ward until the boss on the rear of the frans-
mission case is out of the bore in the steering
clutch and final drive housing.

NOTE: Keep the transmission in alinement
(straight) while removing, to prevent the boss
on the transmission case from binding in the
bore of the steering clutch and final drive
housing.

C. Transmission Disassembly

(Transmission Removed From Tractor)

1.

Clean the transmission thoroughly before
disassembly,

RAMNSMISSION ASSEMBLY

Fig. 1 — Transmission Removal

2.
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Fig. 2 —Transmission on Bench

Place the transmission on a clean work bench
with the right side up and the cover removed
as shown in Fig. 2.

Remove the capscrews attaching the gear
shifter and range selector housings to the
fransmission case and remove the housings
from the case,

Loosen the clamp screws and the “Allen”
set screws used to secure the shifting forks
to the shifting shafis, then loosen the infer-
lock spring capscrews and remove the lower
of the three (3) shifting shafts from the case.
Be sure to catch the three (3) steel balls which
will drop from position when the shaft is
removed. Remove the shifting fork from the
slot in the shifting collar.




10.

11.

12.

Remove the center shifting shaft and inter-
lock pin from the transmission case, caiching
the four (4) steel balls which will drop from
position when this shaft is removed. Remove
the shifting fork from the slot in the shifting
collar.

Remove the upper shifting shaft from the
fransmission case, catching the one (1) steel
ball which will drop from position when this
shaft is removed. Remove the remaining
shifting fork from the bottom (pinion) shaft.
NOTE: The three {3) shifting forks are iden-
tical but the shifting shafts differ and must
be installed in their correct positions when
reassembling the transmission.

Remove the pinion shaft cover and tie the
(narrow) bearing adjusting shims to cover to
prevent loss of shims.

On early model tractors, unlock the locking
washer and remove the pinion nut from the
front of the bevel pinion shaft. On later
model tractors, unlock the pinion locknut
before loosening it for removal from the
bevel pinion shaft. Do not remove the snap
ring from the double row ball bearing on
the front of the pinion shaft or the adjusting
shims at this time.

Drive or use a combination cross bar puller,
and push the bevel pinion shaft back out of
the double row ball bearing.

Turn the transmission assembly on the bench
so that the bottom of the case is up, and pull
the pinion shaft out of the gears and trans-
mission case.

Place a rope around the center cluster of
gears (3rd, 4th, 6th forward), and remove
the gear cluster and the spacing washers, on
each side of the cluster, from the case as an
assembly.

The front gear cluster {2nd reverse, and 3rd
and 5th forward) must be disassembled inside
the case as there is not sufficient space to
permit removal as an assembly. To disas-
semble this gear cluster, slide the rear gear
(3rd and 5th) from the gear hub and remove
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13.

14.

15.

16.

17.

18.

from case. Slide the shifting collar from the
hub and the hub from the front gear (2nd
reverse) and remove these items and the 2nd
reverse gear from fhe case,

The rear gear cluster (Ist reverse and Tst
and 2nd forward) may now be removed if
desired by following the disassembly pro-
cedure as outlined in item 12 above, How-
ever, it is suggested that the rear gear cluster
be left in the transmission case until the top
and intermediate shafts have been removed.
The cluster can then be removed as an as-
sembly.

Again turn the iransmission on the bench
so that the right side of transmission foces
upward as in Fig. 2. Remove the rear (uni-
versal joint) yoke and the retainer from
the front of the top shaft and the sleeve
locking screw from the bearing retaining
sleeve at the rear end of the top shaft.
Remacve the retaining sleeve and shims
tfrom the itransmission case.

Drive the top shaft foward the rear until the
shaft is free of the front bearing spacing
sleeve and front roller bearing, then pull
the shaft out of the trainsmission case and
remove the three (3) gears, three (3) spacing
sleeves, and the spacer from the case.

Clamp the top shaft in o vise, profeciing the
splines of the shaft by use of copper jaws
or similar measure. On early mode! tractors,
unlock the lockwasher and remove the nut,
lockwasher, bearing, and the low reverse
gear from the top shaft. On later model
tracters, unlock the locknut and remave the
locknut, bearing, and the low reverse gear
from the top shaft.

Remove the cover from the front end of the
intermediate shaft. If the oil seal in the cover
is removed for replacement, the new oil seal
must be installed in the cover so that the lip
of the seal is toward the front when the cover
is installed.

Loosen the clamp bolt on the high-low shift-
ing fork and remove the two (2) capscrews
securing the upper interlock housing to the
transmission case, then remove the interlock



assembly and shifting shaft from the trans-
mission case as a unit. Remove the high-low
shifting fork from the slot in the shifting
collar.

19. On early model tractors, unlock the lock-
washer and remove the nut and the lock-
washer from the front end of the intermediate
shaft. On later model tractors, unlock the
locknut and remove it from the front end of
the intermediate shaft toward the rear to free
it from the front ball bearing and from the
high range gear bearing inner race. Remove
the shaft from the transmission case and re-
move the gears, spacers, efc. from the trans-

mission cose.

20. If the rear gear cluster of the pinion shaft
was left intact in the case, remove it ot this
time.

21. Clamp the intermediate shaft in a vise, pro-
tecting the splines of the shaft by use of cop-
per jaws or similar measure. On early mod-
el tractors, unlock the lockwasher and re-
move the nut and the lockwasher from the
rear of the shaft. Remove the bearing and
the 1st and 2nd speed gear from the shaft.

22. Remove the ball bearings from the bores in
the front of the transmission case.

D. Cleaning and Inspection of Parts

Clean and inspect all the transmission parts thor-
oughly as described in pertinent parts of “GEN-
ERAL MAINTENANCE INSTRUCTIONS” in Section
XXI. Replace or recondition the worn or damaged
parts.

E. Assembly of Transmission

1. Installation of Intermediate Shaff
Assembly

NOTE: Before installing the components of the in-
termediate shaft in the transmission case, the pinion
shaft rear gear cluster (1st reverse and st and 2nd
forward) should be assembled and placed in po-
sition inside the transmission case. This will make
the installation of the pinion shaft much easier
when the pinion is installed.
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a. Place the transmission case on a bench

as shown in Fig. 2.

b. Install the 1st and 2nd speed gear (19

teeth) on the rear end of the intermediate
shaft, with the hub of the gear facing the
rear of the shaft, then press the rear
bearing inner race in position on the
shaft.

¢. Place the spacing sleeve (412" long) on

the shaft against the face of the gear and
insert the assembly in the transmission
case from the rear just far enough to
install the rest of the gears. '

d. Start the 4th and 6th speed gear (40

teeth) on the splines of the shaft, with the
hub of the gear toward the front of the
shaft. Install the spacing sleeve (13"
long) on the shaft against the hub of the
gear followed by the 3rd and 5th speed
gear (36 teeth), with hub of the gear
against the spacing sleeve.

e. NOTE: On early model tractors, the low
range gear (35 teeth) contained a bush-
ing and on later model tractors the bush-
ing in this gear was discontinued. This
gear in the later model tractors is assem-
bled in position on the low range gear
hub on two (2) roller bearings.

On early model tractors, lubricate the
bushing in the low range gear (35 teeth)
and install the gear in position on the low
range gear hub. Install this assembly on
‘the shaft with the gear located next to
the 3rd and 5th speed gear. Install the
shifting collar in position on the low
range gear hub.

On later mode! tractors, install the two
(2) low range gear roller bearings in po-
sition on the low range gear hub and
lubricate the bearings. Install the low
range gear (35 teeth) in position on the
roller bearings. Install this assembly in
position on the shaft with the gear lo-
cated next to the 3rd and 5th speed gear.
Install the shifting collar in position on
the low range gear hub.



f. NOTE: On early model ftroctors, the
high range gear (28 teeth) contained o
bushing and on later model tractors the
bushing in this gear was discontinued.
This gear in the later model tractors is
assembled on two (2) roller bearings.

On early model tractors, lubricate the
bushing then install the bearing inner
race in position in the bushing of the
gear. Install the bearing spacing washer
in the bore of the high range gear with
the chamfer on the I.D. of the washer

toward the rear of the assembly as in-

stalled. Install the assembly on the shaft
with the large diameter of the gear lo-
cated next to the low range gear hub.

On later model tractors, install the two
(2) high range gear roller bearings in
position in the high range gear (28 teeth)
and lubricate the bearings. Install the
bearing inner race in position in the roller
bearings and install the bearing spacing
washer in the bore of the gear with the
chamfer on the 1.D. of the washer toward
the rear of the assembly as installed.
Install the assembly on the shaft with the
large diometer of the gear located next
to the low range gear hub.

. Install the front bearing spacing wash-
er on the shaft with the flot foce of the
washer located next to the high range
gear. With the snap ring installed in the
rear roller bearing, install the rear roller
bearing in position on the shaft and into
the rear bore of the transmission case,
On early model tractors, install the lock-
washer and the rear nut on the shaft.
On later model tracfors, install the rear
locknut on the shaft.

. Install the ball bearing in position on
the front end of the shaft and into the
bore of the transmission case. On early
model tractors, install the lockwasher
and the front nut on the shaft. On later
model tractors, install the front focknut
on the shaft. Do not tighten the shaft nuts
at this time as they will be tightened
when assembly of the transmission is
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completed.

. Install a new oil seal in position in the

intermediate shaft front cover with the
lip of the seal fowards the froni when
the cover is installed. Place the cover
and its attaching gasket in position but
do not tighten the attaching capscrews
at this fime.

2. Installation of Top Shaft Assembly

a. Place the top shaft in a vise with the rear

end of the shaft up. Protect the splines
of the shaft by use of copper jows in the
vise. Install the 1st reverse gear (18
teeth) on the shaft with the hub of the
gear towards the rear of the shaft. install
the ball bearing on the rear of the shaft.
On early model tractors, install the lock-
washer and the rear nut on the shaft. On
later model tractors, install the rear
locknut on the shaft. Tighten the rear nut
or locknut and lock in position.

. Insert the front end of the shaft into the

top shaft bore of the transmission case
from the rear. Install a spacing sleeve
(4%" long} on the shaft followed by the
3rd reverse gear (40 teeth), with the hub
of the gear facing the front of the shaft.

. Install the low range gear (30 teeth) on

the shaft next to the 3rd reverse gegr,
with the hub of the gear facing the front
of the shaft, then install o spacing sleeve
(13" long) against this gear.

. Install the high range and 2nd reverse

gear (36 teeth) on the shaft, with the hub
of the gear facing the rear against the
spacing sleeve.

. Install the 516" chamfered spacer, the

front bearing spacing sleeve and the
roller bearing inner race on the shaft in
the order named, then install the roller
bearing and snap ring assembly on the
shaft. Install the spacer (%" long) on the
shaft against the inner bearing race.

. Install an oil seal in the front bearing re-
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tainer, with the sealing lip of the seal
facing toward the rear, to seal the oil
in the transmission.

. Cement a gasket to the transmission case
and attach the front bearing retainer fo
the case with four (4) 2" x 212" cap-
screws and four (4) 12" lockwashers.

. Insert the ball bearing retaining sleeve
into the rear top shaft bore being sure to
aline the holes for the retaining screw.
Use sufficient shims between the rear of
the ball bearing and the front of the
sieeve so that the sleeve has .000” to
.005" standout from the rear face of the
case.

i. after the retaining sleeve has been prop-

erly set as outlined above, fasten it in
position with a 3" sleeve locking screw
and a %" lockwasher.

Fig. 5 — Transmission Gear Cluster

Left Side View

|_Fig. 6 —Transmission Gear Cluster —Left Fronf_]

View

Installation of Pinion Shaft

d. Install the roller bearing in the rear

188

pinion bore of the transmission case and
secure in position with the snap ring.

. With the rear pinion shaft gear cluster

in position in the transmission case as
outlined in E, 1 above, refer to Fig. 7
and assemble the front gear cluster (2nd
reverse gear—48 teeth, and 3rd & 5th
speed gear—48 teeth), inside the case in
the same manner in which the rear gear
cluster was assembled. Note that the hub
for the 2nd reverse and the 3rd & 5th
speed gears used in the front gear cluster
has two different width bearing shoul-
ders. The hub must be installed with the
long shoulder toward the rear of the
case.

. After the pinion shaft front gear cluster

has been assembled, push it as far for-
ward as possible in the case and allow
it to mesh with the mating gears on the
top and intermediate shafis.

. Referring to Fig. 7, assemble the pinion

shaft center gear cluster (consisting of
two (2)—3rd reverse and 4th & 6th
speed gears each having 41 teeth), on a
bench, then place the assembled cluster
in the fransmission case between the
front and rear gear clusters, allowing
the gears of the center gear cluster to
mesh with the mating gears on the top
and intermediate shafts.

. With the three gear clusters in position

in the fransmission case, check to be sure
that all gears are on the proper ends of
their respective hubs so that the helixes
of the gear teeth will mesh with their mat-
ing gears.

. Press the roller bearing inner race in po-

sition on the shoulder of the bevel pinion
shaft and install the chamfered spacer on
the pinion shaft with the chamfer of the
spacer foward the rear.

. Enter the pinion shaft into the rear roller

bearing, pushing the shaft through the
bearing far enough to install a splined
flat washer on the shafi.
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h. Continue pushing the pinion shaft

through the bearing, lining up the splines
of the pinion shaft and the hub of the
rear gear cluster. Push the shaft through
the hub of the rear gear cluster and in-
stall another splined flat washer on the
shaft,

i. Install the center and front gear clusters
in the same manner, using another
splined flat washer between the two geat
clusters,

. When reaching the point where the inner
race on the rear of the bevel pinion shaft
starts to enter the rear roller bearing,
care must be exercised to prevent dam-
dge to the bedring. When the roller
bearing and inner race are alined, push
the shaft forward into the bearing as
far as it will go.

. Place the front pinion bearing spacing
washer in position on the pinion shaft
with the flat face of the washer next fo
the front gear cluster. Remove the snap
ring from the double row ball bearing
and start the bearing in position on the
pinion shaft. On early model tractors,
install the lockwasher and the front nut
on the shaft. On later mode! tractors, in-
stall the front locknut on the pinion shaft.
Tighten the nut or locknut using it fo pull
the double row ball bearing into position
on the pinion shaft and into the bore of
the transmission case. Lock the nut or
locknut in posifion.

. Remove the fronf cover from the interme-
diate shaft, then tighten and lock the
front and rear intermediate shaft nuts.
Replace the cover and secure it to the
case with the capscrews provided.

m. Place the snap ring in ifs groove in the

bevel pinion front bearing and tap
the pinion shaft toward the rear until the
snap ring is up against the face of the
transmission case, then hold the bearing
cover firmly against the bearing, and,
using a feeler gage, measure the gap be-
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tween the bearing cover and the face of
the transmission case. Make up a shim
pack approximately .001” thicker than
the feeler gage measurement. This will
provide .000” to .002" bearing end play
in cover when cover is bolted to case.

. Drive the bevel pinion shaft forward ap-

proximately 1/16” and remove the snap
ring from the front ball bearing. Install
the pinion depth adjusting shims, re-
moved at disassembly, in place on the
front pinion bearing, install the snap
ring, and drive the pinion shaft back
until the snap ring is tight against the
shims.

. Install the front bearing cover with the

correct amount of bearing cover shims
as determined in step (m) above. Install
the attaching capscrews and tighten se-
curely.

. The initial bevel pinion depth, {controiled

by shims between the front bearing snap
ring and the transmission case) should be
set so that the rear face of the pinion ex-
tends 4" from the rear face of the trans-
mission case.

. If the bevel pinion has a mounting dis-

tance dimension marked on the face of
the pinion, subtract this dimension from
9.865", which is the specified dimension
from the rear mounting face of the trans-
mission case to the center of the bevel
gear hub. The difference between these
two dimensions is the distance the ioe
end of the pinion should extend from the
rear mounting face of the iransmission
case without the mounting gaskei in
place. Refer to Fig. 8.

. Occasionally, after a bevel pinion and

gear have been adjusted in the above
manner, it is necessary to add or remove
adjusting shims to obtain a good iooth
pattern., Always use a marking com-
pound to check the tooth pattern after
making an adjustment, Refer to Fig. 15
in this section for proper footh paitern.
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4. installation of Gear Shif:

Refer to Fig. 3 and assemble the shifting shafts and
their components as follows:

d. Insfall the three shifting forks in the slots

of the shifting collars on the pinion shaft.
The forks must be installed with the bosses
for the clamp screws facing upward.

. The shifting shafis are of three different
lengths; the lower shaft being the longest,
the upper shaft being next in length and

the center shaft being the shortest of the
three. Install the lower (longest) shifting

shaft through the lower bore in the trans-
mission case and into the shifting fork on
the rear gear cluster. Place two (2) steel
balls into the vertical hole above the
lower shaft and move the lower shifting
shaft so that the bottom ball enters the
detent of the shaft. Install a steel ball in
the lower of the three horizontal holes
and secure in position with an interlock
spring and o capscrew.

c. Install the interlock pin in the center

5.565 \i i
I__"'

Fig. 8 — Bevel Pinion Adjustmeni
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)
/o
-

_(shor’res’r) shifting shaft and install the

shaft through the center bore of the trans-
mission case and into the shifting fork on
the front gear cluster. Place three (3) steel
balls in the vertical hole above the center
shifting shaft and move the shaft uniil
the lower of the three balls enters the de-
tent in the shaft. Insert a steel ball into
the center hole of the three horizontal
holes and secure in position with an in-
terlock spring and o capscrew.

. Install the upper shiffing shaft through

the upper bore of the fransmission case
and into the shifting fork on the center
gear cluster. Insert a steel ball in the re-
maining horizontal hole and secure in
position with an interlock spring and a
capscrew.

. Center the three shifting collars on the

gear hubs, then center the shifting forks
in the slots of the shifting collars. Install
the capscrew locks and the clamping cap-
screws in the shifting forks. Tighten the
capscrews only enough to hold the forks
in position on the shafts. Tighten the



“Allen” setscrews in the shifting forks se-
curely and peen the edge of the tapped
- holes, then tighten the clamping cap-
screws fo 90-100 ft. lbs. torque. Lock the
capscrews with capscrew locks.

. Attach the gear shifter housing to the
front of the transmission case with the
capscrews removed af disassembly. In-
stall the shifting lever.

. Install the remaining shifting fork on the
range selector collar, with the clamping
slot of the fork facing toward the center
of the transmission. Insert the shaft, as-
sembled in place in the shift interlock
housing, into the bore of the transmission
case and into the shifting fork.

. Center the shifting collar on the gear hub
and center the fork in the collar. Install a
capscrew lock and a clamping capscrew
in the fork. Tighten the capscrew to 90 -
100 ft. Ibs. torque and lock with the cap-
screw lock.

i. Install the shifting lever extension on the
lower shift [ever, Install the drain plug in
the transmission case. Inspect the inside of
the transmission thoroughly for foreign
objects and to determine if all capscrews
inside the transmission have been securely
tightened and locked. Using a small pry
bar, or similar fool, move each shifting
shaft into its various detent positions, and
check to see if the shifting forks are prop-
erly located on the shafts so that the shift-
ing collars are in proper engagement with
their corresponding gears. Install frans-
mission cover plate. Recheck the bevel
pinion depth setfing by referring to
Fig. 14.

i. Install the rear yoke (universal joint) to
the top transmission shaft using a new
“Neoprene” washer between the top
shaft and the yoke retaining washer. Se-
cure the yoke in position with a capscrew
and capscrew lock.

. Install the lower shifting rod plunger and
boot in position with the yoke of plunger
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turned up.

I. Install the upper shifting rod plunger
and boot in position with the yoke of
plunger turned down. The transmission is
now ready to be installed in the tractor.

F. Installation of Transmission Assembly

1.

Use o new mounting gasket between the
transmission case and the steering cluich
and final drive housing and install the trans-
mission case by a direct reversal of the re-
moval procedure. Check the adjustment of
the bevel pinion and bevel gear and adjust
if necessary as explained in “ASSEMBLY OF
BEVEL GEAR” in this section.

Attach the rear yoke fo the rear spider of
the universal joint with four (4) capscrews
and locks.

Attach the steering control fluid tube bracket
to the transmission case and fluid tubes.

Remove the lower steering contro! rods from
the cowl, where they were fastened for re-
moval, and attach them to the hydraulic
valve spool ends with yoke pins and coiter
pins,

Install the right brake pedal shaft bracket in
position on the right pedal lever shaft and
install this assembly in position inserting the
left end of the right pedal lever shaft into
position in the left brake pedal shaft bracket.
Install the capserews and lockwashers used
to secure the right brake pedal shaft bracket
in position. Install the right brake pedal re-
tracting spring. Connect the right brake front
rod to the pedal shaft lever.

Install the yoke pins and cotter pins used in
connecting the control rods to the two lozk-
ing plungers. Adjust the lozking plungers as
follows: ’

a. The gear shifting (lower) locking plung-
er, on right side of transmission, is prop-
erly adjusted when there is %" travel
remaining in the plunger with the engine
clutch operating lever in the ENGAGED



position, i.e., plunger lacking %" of bot-
toming in the housing. The adjustment is
made by turning the nuts on the forward
end of the locking plunger control rod.

b. The range shifting (upper) locking plung-
er, on left side of transmission, is prop-
erly adjusted when there is 16" clearance
between the stop shoulder on the plunger
and the housing with the engine clutch
operating lever in the DISENGAGED po-
sition. The adjustiment is made by turning
the adjustable yoke on the forward end
of the locking plunger control rod.

c. After the locking plungers have been
properly adjusted, install the pin in the
adjustable yoke and secure with a cotfer
pin. Lock the adjusting nut on the other
control rod with the jam nut provided.

7. [Install the floor plates, seat adjusting frame,
and seat cushions. Install the drain plug in
the bevel gear compartment and install
the rear section of the bottom shield.

8. Fill the transmission and bevel gear com-
pariments to the proper level with the speci-
fied lubricant.

3. BEVEL GEAR

A. Description

The bevel gear, located in the steering clutch and
final drive housing, is bolted to a flange on the
bevel gear shaft. The shaft is supported on ecach
end by tapered roller bearings contained in re-
movable bearing cages, The bevel gear is driven
by the transmission bevel pinion. An approximate
4.5 to 1 speed reduction is made through the bevel
gear and pinion. Power from the beve! gear is de-
livered through the steering cluiches to the final
drives.

B. Bevel Gear Removul

With the transmission removed from the steering
clutch and final drive housing, the bevel gear may
be removed as follows:

1. Remove both steering clutches (refer to
“"CLUTCH REMOVAL” in Section Xli, Topic
2). Remove the steering clutch throwout yoke
and bearing assemblies (refer to “STEERING
CLUTCH THROWOUT BEARING ASSEM-
BLIES” in Section XlI, Topic 3).

2. Remove the drain plug in the hydraulic steer-
ing control housing and drain the oil. Re-
move the steering conirol housing (refer to
"HYDRAULIC STEERING CONTROL HOUS-
ING” in Section XII, Topic 5).

3. Remove the high nuts and locking plates
used in securing the bevel gear to the bolt-
ing flange of the bevel gear shaft.

4. Remove the bolts used in fastening the bevel
gear shaft bearing cage assemblies to the
inner walls of the steering clutch compart-
ments and pull the bearing cages out of their
bores.

5. Install a puller similar to thot as shown in
Figs. 10 and 11, using the split spacer sleeve
between the bevel gear and the inner wall
on the right side of the bevel gear compart-
ment. Tighten the hex nut on the puller screw
to pull the bevel gear shaft from the gear.

6. Remove the nut on the puller screw, remove
the sleeve plate and the sleeve, then tilt the
bevel gear shaft and remove the puller screw
from the shaft. Remove the shaft and the
right bearing cone through the right steer-
ing clutch compartment.

7. Remove the bevel gear through the top of
the bevel gear compartment.

8. Remove the bearing cone from the right end
of the bevel gear shaft and the bearing cups
from the bearing cage assemblies. Tie the
bearing adjusting shims to the bearing cage
assemblies from which they were removed
so that the initial bearing setting will be close
to the desired setting when the bevel gear is
reinstalled.

C. Cleaning and Inspection of Parts

Clean and inspect all the parts thoroughly as de-
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Fig. 9 — Bevel Gear and Shaft Details

HIGH NUT

PULLER SCREW
HEX. NUT

WASHER

SLEEVE PLATE

scribed in pertinent pages in “GENERAL MAIN-
TENANCE INSTRUCTIONS,” in Section XXI. Re-
place or recondition any damaged parts. Use new
oil seals when assembling.

D. Bevel Gear Installation

1. Install the bearing cone on the right hand
(long) end of the bevel gear shaft, with the
large diameter of the bearing against the

- shoulder of the shaff. Install the beve‘:l' gear

* aftaching bolts in the gear. When installing

‘the  bolts, position the bolt heads so that
the bolt locking ting may be installed.

2. Place the bevel gear in position in the-hous-
ing, with ‘the teeth of the gear to the right
side when viewed from the rear. Start the
bevel gear shaft into the gear and start the
shaft on the bevel gear attaching bolts. Bump
or drive the shaft into the gear until the lock-

PULLER SLEEVE SPACER SLEEVE

Fig. 10 —Bevel Gear Shaft Puller Details
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ing plates and the high nuts may be started
on the attaching bolts. Place the locking
plates in position on the attaching bolts and
start the high nuts. Tighten several of the
high nuts evenly until the gear is properly
located on the shaft. Install the bolt locking
ring in position making certain that the

“heads of the bolts are positioned so that the

locking ring will contact the bevel gear.

Lubricate the other bearing cone and start it
on the left hand end of the bevel gear shaft,
with the large diameter of the bearing to-
waid the bevel gear. Using a tool similar to
that shown in Fig. 12, install the puller screw
{used in removal) in the tapped hole in the
left hand end of the beve! gear shaft. Place
a bearing installing sleeve, (having an O.D.
the size of the inner race of the bearing
cone) over the puller screw and against the
bearing cone race. Install a sleeve plate



PULLER SCREW .

Fig. 11 —Pulling Bevel Gear Shaft’ -
against the sleeve and install a puller screw
nut, Tighten the nut fo press the bearing cone

tight against its seat on the shaft. Remove the
installing tool.

Press the bearing cups into the bearing cage
assemblies, Lubricate the bearings with clean
engine oil and insert one cage and cup as-
sembly into each bore of the housing, using
the shims removed at disassembly between
each cage and the wall of the case.

Make certain that the wear pin in the bottom
of each cage is to the bottom, then start the
attaching capscrews but do not tighten.

Tighten all of the bevel gear high nuis fo
165-175 fi. |bs. torque and lock the high
nuts in position with the locking plates.

Tighten the bearing cage attaching cap-
screws and bump the bearing cages to make
certain the bearings are properly seafed,
then check the bearing pre-load. NOTE: The
bearing pre-load is checked without the oil
seals in position in the bearing cages.

The bevel gear shaft bearings are properly
adjusted when they have a pre-load of 10
to 15 inch pounds or when they are adjusted
002" to .004"” tight. If an inch pound torque
wrench is available, install a steering clutch
driving hub retaining capscrew in the shaft,
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10.

Fig. 12 —Installing Bevel Gear Shoft Bearing =

BEARING INSTALLING SLEEVE

i

then using the torque wrench, turn the shaft
to check the bearing pre-load. Add or re-
move bearing adjusting shims as necessary
to obtain the correct 10 to 15 inch pounds
pre-load.

Install the transmission in position on the
steering clutch and final drive housing and
tighten the attaching capscrews securely.

To adjust the bevel pinion depth or mount-
ing distance with the fransmission installed in
the tractor, refer to Fig. 13 ,and proceed as
follows:

a. Using a telescoping gage or an inside
caliper, measure the distance from the
flat surface on the toe end of the pinion
to the narrow machined surface on the
bevel gear shaft attaching flange. Lock
the telescoping gage in position, then
use an outside micrometer and measure
the telescoping gage.

b. To calculate this distance, divide the di-
ameter of the bevel gear shaft attaching
flange by two (2) and subtract this dis-
tance from the mounting distance
marked on the toe end of the bevel
pinion.

EXAMPLE: The diameter of the attaching
flange on the bevel gear shaft is 6.372"



and the mounting distance marked on
the end of the pinion is 5.865.”

6.372" — 2 = 3.186", 5.865" — 3.186"
= 2.679".

Therefore, 2.679" is the distance the toe
end of the bevel pinion should be from
the front surface of the bolting flange
on the bevel gear.shaft. Refer to Fig. 8.

i f?ti
.

BEVEL PENION
CEL(FACE) oL
S e

TELESCOPE GAGE
i@

. BEVEL GEAR HUB
(MACHINE SURFACE)

e Sl

. Fl‘g.. 13 — Checking Bevel Pinion Adidsfmenf_

NOTE: if the bevel pinion has no mount-
ing distance marked on the toe end, the
pinion should be adjusted so that the
face of the bevel pinion stands out ap-
proximately 4.000” from the rear face
of the transmission case.

11. Check the backlash between the bevel gear
and bevel pinion teeth. The specified back-
lash is .008” to .014", If the gear backlash
is not within the above limits, the bevel gear
“run aut’ (wobble) should be checked with
a dial indicator. The bevel gear run-out
should not exceed .012”. If the bevel gear
run-out exceeds .012"”, the mounting of the

bevel gear on the shaft should be rechecked.

12. Adjustment of the gear backlash is accom-
plished by changing the bevel gear bearing
adjusting shims from one bearing cage to
the other. If the backlash is excessive, re-
move ddjusting shims under the bevel gear

shaft bearing cage on the left and add these
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13.

14.

15.

shims to those under the bearing cage on the
right side. If the backlash is insufficient, re-
move adjusting shims from the right side and
add them to the left side. In this manner, the
bevel gear is moved without disturbing the
adjustment of the bevel gear shaft bearings.

Moving a 005" shim will change the gear
backlash approximately .0035”,

IMPORTANT: After the backlash has been
adjusted, the footh bearing MUST be
checked. The tooth bearing can be deter-
mined by painting the bevel gear teeth with
a marking compound, or bluing, then rotate
the gear and the tooth bearing will show
plainly. Refer to Fig. 14 showing the correct
and incorrect tooth bearings.

After the backlash of the bevel gear and
pinion has been adjusted, remove the bevel
gear shaft bearing cages (keep adjusting
shims with respective cages) then lubricate
and install the oil seals in the cages. Install
the seals in the cages so that the lips of the
seals are towards the bevel gear when in-
stalled. Lubricate bevel gear shaft, then rein-
stall the cages using care so that the lips of
the seals are not crimped or damaged.

IMPORTANT: When installing the cages, be
certain that they are positioned so that the
wear pin for the clutch throwout yokes are
fo the bottom.

Install the steering clutch throwout bearings,
throwout yokes, and steering clutch driving
hubs on the bevel gear shaft as an assembly.
Install the steering clutch driving hub retain-
ing washers, locks, and retaining capscrews.
Tighten the retaining capscrews to 300 foot
pounds forque, then lock the capscrews in
position with the capscrews locks. Connect
the upper ends of the lubricating tubes
{right and left) for the steering clutch throw-
out bearings.

Install both steering clutches and brake as-
semblies, refer to “CLUTCH INSTALLATION"
in Section Xil,



TOOTH BEARINGS
CONCAVE SIDE CONVEX SIDE

CORRECT TCOOTH BEARING POSITION
WITH ACCURATE AND RIGID MOUNTING.

c
QUT OF POSITION BEARING

CAUSE: PINION TOO CLOSE TO CONE
CENTER.

REMEDY. MOVE PINION AWAY FROM
CONE CENTER.

<
OUT OF POSITION BEARING
CAUSE! PINION TOO FAR FROM CONE

CENTER.
REMEDY: MOVE PINION TOWARD CONE
CENTER.
Fig. 14 —Tooth Bearings J
16. Install the- lubricating oil drain plug in the the hydraulic steering control housing and
bevel gear compartment, then fill the trans- the steering clutch and final drive housing.
mission and bevel gear compartment fo the Coat the gasket with gasket cement, then
proper level using the specified lubricant. install the steering control housing in posi-
' tion as outlined in “STEERING CLUTCHES
17. Install a new gasket between the boftom of AND CONTROLS" in Section XII.

4. UNIVERSAL JOINT

UMIVERSAL JOINT ASSEMBLY YOKE (CENTER) RETAINING CAPSCREW
RETAINING NUT LOCK

TRANSMISSION TOP SHAFT

£
\_/

SPIDER ASSEMBLIES

T E T
N
BEARING RETAINING RING W RETAINING WASHER YOKE {REAR)
=

NEEDLE BEARING

SEALING WASHER

Fig. 15— Universal Joint Assembly
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A. Description

Power from the engine is transmitted through the
engine clutch and to the transmission by a univer-
sal joint assembly. The main parts of the assembly
are: the front, center, and rear yokes and the spi-
ders and bearing assemblies. By removing the front
or rear yoke, either the transmission or engine
clutch can be removed without disturbing the bevel
gear and steering clutch assembly or the engine.

B. Service

The universal joint is provided with two (2) lubri-
cating points, one in each spider assembly. To lu-
bricate these points, remove the front floor plates.
Replace the front floor plates after the universal
joints have been lubricated.

The universal joint assemblies should be lubricated
after each 1000 hours of operation. Whenever the
transmission or engine cluich are removed, the uni-
versal joint assembly should be inspected.

C. Removal, Disassembly, and Inspection

1. Remove the front floor plates.

2. Remove the four (4) capscrews attaching the
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rear yoke to the bearing assemblies. Use a
small pry bar to pry the universal joint as-
sembly forward on to the cluich shaft splines.
Do not drop the rollers from the bearing re- -
tainers. Tape or tie the two (2) bearing as-
semblies fo the spider, then remove the front
yoke retaining screws and pull the universal
joint free of the front yoke.

3. Remove the bearing assemblies from the
spiders. Then remove the bearing sealing
washers and the dust shields.

4. Wash the parts thoroughly in clean solvent,

then inspect the components for damage and
abnormal wear. Replace the necessary parts,

D. Assembly and Installation

The universal joint assembly may be reassembled
and installed by direct reversal of the removal and
disassembly procedure. When installing the spider
assemblies, install them so that both lubrication fit-
ting holes are in line and accessible at the same
fime when lubricating the universal joints. Install
the rollers in the bearing retainers, thirfy-one (31)
in each race, and pack them with grease to hold
them in position. Install the retainers.



MEMO

199



SECTION XIl—-STEERING CLUTCHES AND CONTROLS

Topic Title
General Description
Steering Clutches

Topic No.

............... 1

2

Steering Clutch Throwout Bearing

Assemblies

Steering Levers and Linkage
Hydraulic Steering Control Housing . .
Hydraulic Steering Pump
Hydraulic Steering System Piping

N Ol W

1. GENERAL DESCRIPTION

Two steering clutches, one at each end of the bevel
gear shaft, are employed for steering the fractor.
Each steering clutch is enclosed in o brake drum
which serves in conjunction with the steering clutch
for steering, by braking the rotating action of the
final drive.

2. STEERING

A. Description

The two steering cluiches, one on each side, are
of the multiple disc type having fourteen (14) fric-
tion dises and fourteen (14) steel discs assembled
alternately in each cluich assembly. Springs hold
the discs tightly together in assembly between the
pressure plate and the driving hub. The complete
assemblies are contained in the brake drums.

Power is transmitted through these clutches from
the bevel gear shaft to the final drive pinions. The
steering cluiches are disengaged by pulling back
on the steering levers directly in front of the op-
erafor. This hydraulically forces the correspond-
ing clutch throwout sleeve against the clutch throw-
out plate in the clutch and compresses the springs,
thereby allowing the steel discs and friction discs
to separate.

When either clutch is disengaged, the bevel gear
shaft turns without driving or supplying power to
the final drive pinion shaft on the side disengaged.

B. Clutch Service

Specified time intervals between linkage adjust-
ments can not be established because of the vari-
able operating conditions which determine the

200

Each steering clutch is actvated by o hand lever
which controls a spool valve of the hydravlic pis-
ton arrangement. The piston arrangement actuates
the steering clutch throwout yoke assembly which
in turn disengages the steering clutch,

CLUTCHES

amount of clutch disc wear.

The steering clutch linkage is properly adjusted
when the steering levers each have 2 of free trav-
el, measured at the tops of the levers. As the clutch
discs wear, this free travel decreases. When the
free travel has decreased fo 17, an adjustment of
the clutch linkage is required. Free fravel of the
levers is necessary to insure proper clearance be-
tween the clutch throwout sleeve and the clutch
throwout plate and to insure full engagement of
each clutch.

C. Washing Steering Clutches

Qil leaking into the steering clutch compartments
may get on the clutch discs and cause the cluiches
to slip. If this occurs, wash the clutches in the fol-
lowing manner:

1. Install pipe plugs in the two drain holes in
the bottom of the steering clutch housing, at
each side of the bevel gear compartment
drain plug.

Remove the brake band adjustor covers from
the top of the steering clutch housing and
pour about three gallons of solvent into each
compartment. Drive the tractor back and



forth in a straight line for approximately five
minutes, leaving the steering clitches en-
gaged. The oil on the exterior of the cluiches
and brakes will be washed off in this oper-
ation.

Drain the compartments and refill with the
same amount of solvent, then drive the trac-
tor back and forth for approximately an-
other five minutes, disengaging one cluich
and then the other continually during this
period. Disengaging the clutches allows the
clutch discs to separate so that the solvent
can get in between the discs to wash the oil
from their friction surfaces.

Drain the compartments and allow the
clutches a short time to dry. 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
solvent on the discs.

D. Clutch Removal

Remove either steering clutch as follows:

1.

Remove the fuel tank (refer fo “FUEL TANK
REMOVAL” in Section ).

Remove the center and rear floor plates. Re-
move the two (2) bolts attaching the right
and left supporting channels for the center
and rear floor plates to the supporting chan-
nel (cross channel) for the front floor plate.
Remove the capscrew attaching the cable
clip to the left rear corner of the left sup-
porting channel and remove the channel as-
sembly from the tractor.

Remove the jom nut and the broke band
support adjusting nut.

Remove the steering clutch compartment
cover.

Turn the brake band adjuster counter clock-
wise until it is loosened from the brake band
adjusting fork.

6. Remove the yoke pin connecting the brake

control rear rod to the brake band lever. Re-
move the pipe plug located in the side of
the steering clutch housing, in line with the
brake band end pin in the band adjusting
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fork, and using o suitfable 3" N.C. capscrew
inserted through the hole, turn it into the
tapped hole in the end of the brake band
end pin. Pull on the capscrew and remove the
brake band end pin out through the hole
for the pipe plug, then remove the brake
band adjusting fork. Lift up on the brake
band lever until the pin attaching the lower
end of the brake band to the brake band
lever can be removed. Push the pin towards
the bevel gear compartment and remove,
then remove the brake band lever. Do not re-
move the brake band as it will be used in
lifting the steering cluich and brake drum
assembly.

Remove the capscrews attaching the steer-
ing clutch assembly to the driving hub and
the brake drum hub. This will necessitate
turning the clutch assembly and brake drum
which can be accomplished by using a jack
under the rear of the track and moving the
tractor, or by turning the track sprocket by
using a suitable pry bar,

‘Using a small chain hooked around the
brake band adjuster and around o suitable
%" bolt or rod inserted in the lower end of
the brake band as shown in Fig. 1, lift the
steering clutch assembly out of the com-
partment: NOTE: Before liffing the clutch in
this manner, furn the brake band on the
brake drum so that the brake band adjuster
is as far forward as possible, then place the
lifting hook on the small chain as near to the
adjuster as possible. With the band turned in
this position, the brake band adjustment sup-
port (at the rear of the band) will be turned
forward far enough so that it will clear the
top rear of the clutch housing as the clutch
is lifted from the compariment.

E. Disassembly of Steering Clutches’

1.

Remove the brake drum from the cluich ds-
sembly, being careful not to bend the clutch
friction disc teeth. -

Before disassembling the clutch, center punch
the pressure plate, the back plate, the hub,
and the throwout plate so that they can be
reassembled in the same position as they
were before disassembly.



should be 12" diameter by 113" long, having
one end threaded %" N.F. for a distance of
approximately 1”. The other end should be
machined square for a wrench hold and
threaded 12" N.F, for a distance of approxi-
mately 812" (refer to Fig. 3).

4. Install the five studs with the short threaded
end into the throwout plate, followed by flat
washers and hex nuts. Turn the nuts down
against the pressure plate (refer to Fig. 3).

5. Remove the remaining capscrews, then
- loosen the stud nuts evenly uniil all tension
is taken off the clutch springs.

6. The throwout plate, discs, springs, etc., can
now be separated.

F. Clutch inspection and Repairs

When the cluiches have been disassembled, inspect

STEERING CLUTCH AND BRAKE BAND ASSEMBLY | the following ifems:
g. 1 9 ring Clufch = | 1. Steel Discs
3. Remove the lockwire and five (5) of the nine
(9) drilled head capscrews used in holding Specified thickness when new is .084" to
the clutch together. NOTE: It will be neces- 096", Inspect the discs for wear and s¢oring.

sary fo use five (5) studs fo hold the load of The discs must be flat within .015.”
the compressed steering clutch springs when - .
disassembling the steering clutch. Each stud

s

'STEERING CLUTCH ASSEMBLY BRAKE DRUM

BRAKE BAND ASSEMBLY

Fig. 2 — Steering Clutch and Brake Band
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SPECIAL STUDS

SPECIAL STUD

SPRINGS

Fig. 3 —Disassembly of Steering Clutch

STEEL DISC BACK PLATE
PRESSURE PLATE  DISC STACK BI-METALLIC DISC DRIVING HUB THROWOUT PLATE

LOCKWIRE

PRESSURE SPRING

SPACER

CAPSCREW
{DRILLED HEAD)

INSULATING WASHER YOKE BALL
THROWOUT YOKE .

. STEERING CLUTCH ASSEMBLY
DRIVING HUB

CAPSCREW LOCKING

BLOCK

LOCK
0 ~p
~
WASHER ASSEMBLY BEARING CAGE WEAR PIN - ;
THROWOUT SLEEVE TRuNioN P
Fig. 4 —Steering Cluich and Throwouf Yoke Details
Friction Discs . condition, new discs must be installed.
The specified _fhii:]ines;s when new is 152 3. Pressure Springs
10 .157". Inspect the discs for wear, condition ,
of teeth, and scoring. If the thickness of discs Each pressure spring when new exerts a pres-
is less than .125”, or the teeth are in bad sure of 380 to 420 pounds when compressed
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.\“ |

to 4-17/64". If a spring does not check rea-
sonably close to this tolerance, it is an indi-
cation that it has lost its tension and a new
spring should be installed.

Hub

Inspect the hub splines for wear as heavy
grooving may cause binding of the teeth of
the steel discs in the hub splines.

G. Assembly of Steering Clutch

Refer to Figs. 4 and 5 showing the parts in their
relative position.

1.

Lubricate the hub teeth and the extreme
outer surface of the throwout plate sparingly
with “Supremalube” or ifs equivalent.

Place the throwout plate on o bench with the
spring bosses up.

Install a spring over each boss and instal!
throwout plate spacer in each spring.

Place an insulating washer on each spring.

Place the hub over the springs. Be cerfain
that the center punch marks on the hub and
throwout plate are in line.

Place the back plate on the hub. Be certain
that the center punch marks on these parts
are in line.
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Fig. 5 — Steering Clutch and Throwout Yoke Sectional View

1) |

7. Stack the discs (14 each friction and steel)

10.

1.

alternately on the hub beginning with o fric-
tion disc next fo the back plate, Line up the
external teeth as near as possible.

Lay the pressure plate in place, being cer-
tain that the center punch mark on the pres-
sure plate lines up with the others, and install
the five (5) special studs (studs used in disas-
sembly of clutch) into the throwout plate.

Place the brake drum over disc stack, then
turn the nuts down on the studs, forcing the
pressure plate down, until the assembly is
securely bolted together, Remove the brake
drum from the clutch, then turn the clutch to
a vertical position. CAUTION: Use care and
do not damage the cluich disc feeth when
standing the clutch on ifs teeth.

Using a suitable scale or straight edge, meas-
ure the distance between the machined end
face of the clutch hub (throwout plate end)
and the machined flat face of the throwout
plate. These faces must be flush within plus
or minus 065", If necessary, use steel discs
to obtain the proper relation of the hub with
the throwout plate; placing the added steel
disc next to the pressure plate.

Install. four (4) attaching capscrews and
tighten them, then remove the five (5) spe-
cial studs and install the five (5) remaining
capscrews. Tighten the nine (9) capscrews se-
curely and install the lockwire.



H. Clutch Instaliation

The installation of the clutch may be made by di-
rect reversal of the procedure outlined under

“CLUTCH REMOVAL” in this section. Adjust the
clutch linkage as explained in “STEERING LEVERS
AND LINKAGE" in this section,

3. STEERING CLUTCH THROWOUT BEARING ASSEMBLIES

A. Description

Each steering clutch throwout bearing assembly
consists of the following parts: throwout ball bear-
ing, throwout bearing cage, throwout bearing
sleeve, throwout yoke assembly, and a throwout
bearing lubricating tube. The ball bearing is «
press fit in the throwout bearing cage, and on the
hub of the throwout bearing sleeve. The throwout
sleeve and bearing assembly is carried by the
steering clutch driving hub and the bore in the
throwout sleeve is machined to allow a sliding fit
of the sleeve on the driving hub. The throwout yoke
is aftached to the throwout bearing cage with
two (2) frunnion pins. Both the ball bearing and the
bore of the throwout bearing sleeve are lubricated
from the bevel gear compariment by means of a
fubricating tube and wick assembly.

B. Removal

1. Remove the steering clutch (refer to “CLUTCH
REMOVAL” in this section).

Disconnect the upper end of the steering
clutch throwout bearing lubricating tube,

Unlock the steering cluich driving hub re-
taining capscrew and remove the capscrew,
lock, and retaining washer. Using a puller
plate similar fo the one shown in Fig. 6, pull
the driving hub from the shaft. Remove the
driving hub, throwout bearing, and throwout
yoke assembly.

Remove the driving hub from the yoke as-
sembly.

Remove the locks and throwout yoke trun-
nion pins.

Remove the throwout bearing lubricating
tube.

out the throwout sleeve and bearing.

Place the cage assembly in o press and press.
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BRAKE DRUM HU

g Clutch Driving Hub an
Drum Hub Puller Installed

Ur

C. Inspection and Repuairs

The steering clutch throwout bearing and sleeve
mechanism should be removed and inspected com-
pletely, whenever the clutches are removed.

1. Check the clutch throwout bearing for loose-
ness,

2. Check the components for abnormal wear
and the throwout bearing lubricating tube
for oil leakage. Replace the necessary parts.
If the wick, in the wick holder, has become
hard it should be replaced.

THE WICK MAY BE REPLACED AS FOL-
LOWS:

a. Soak the wick in light oil uniil it is com-
pletely saturated; heat the oil if neces-
sary.

Work the wick info the wick holder until

14" of wick protrudes above the holder.
CAUTION: Do not twist the wick as this
will put a spiral in the wick, thus chang-



ing the amount of oil flow through the
wick.

"

D. Assembly and installation of Steering
Clutch Throwout Bearing and
Sleeve Assembly

Assembly and installation of the steering clutch
throwout bearing and sleeve assembly can be dc-

complished by direct reversal of the procedure ex-
plained under “REMOVAL” in this section. When
assembling, pack the throwout bearing with «
light grease. Before installing the assembly on the
driving hub, lubricate the bore in the throwout
sleeve with light engine oil. Tighten the driving hub
retaining capscrew to a forque of 300 . lbs. and
lock with the capscrew lock.

4, STEERING LEVERS AND LINKAGE

A. Description .

The hydraulic steering control spool valves located
in the control housing, are manually operated by
two (2) steering levers and their control linkage.
The two steering levers are mounted in a bracket
bolted to the cowl assembly. The upper and lower
lever cross shafts are mounted on needle bearings
.which are packed at assembly and require no fur-
ther lubrication.

‘When either of the steering levers are actuated,
the cennecting linkage moves the corresponding
spool valve back and closes the oil by-pass open-
ing in the control piston. The hydraulic pressure
then moves the control piston back and disengages
the steering clutch. It is necessary, however, that
the spool valve follow up the control piston to

fully disengage the clutch; this is accomplished
manually by actuating the steering levers.

B.. Linkage Adjustment

if the upper control levers have been removed
from the upper cross shaft and the upper cross
shaft tube, it will be necessary to position the two
sets of levers on the cross shaft fube correctly when
reinstalling, as they are mounted on serrations of
the cross shaft tube. When installing the two (2)
levers on the cross shaft tube, position the levers
on the tube 80° apart, as illustrated in Fig. 7, be-
fore the linkage is adjusted.

To Adjust Linkage

1. Remove the upper yoke pin from the vertical
control rod, then raise the steering lever up

CONTROL LEVER

'UPPER CONTROL ROD

~VERTICAL CONTROL ROD

Fig. 7 - Steering Levers and lirik&'ge




against its stop in the bracket. Block the lever
in this position, then move the lower con-
trol rod all the way forward and make cer-
tain that the lower control rod front yoke pin
is against the stop in the lower cross shaft
bracket. With the sieering lever and the
lower conirol rod in this position, adjust the
vertical control rod yoke so that the pin will
just enter the upper control lever. Remove the
block from the steering lever, install the ver-
tical rod yoke pin and cotter pin.

Adjust the other steering lever linkage using
the same procedure as outlined above.

S
Fig. 8 - Measuring Control Piston Linkage

To Adjust Steering Linkage for Control
Piston ‘ )

1.

Remove the steering cluich compartment
cover on the side that the linkage is to be
adjusted. -

With the engine stopped, remove the yoke
pin connecting the steering cluich lower con-
trol rod to the spool valve. Push the spool
valve back against the control piston as far
as it will go, and then check to make certain
that the steering clutch throwout yoke has
moved towards the steering clutch so.that
the shifting: sleeve is contacting the clutch
throwout- plate, then holding back on the
spool valve, measure from the front surface
of the spool valve back to the machined sur-
face where the spool ‘valve bracket at-
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taches o the control housing (refer fo Fig. 8).

“When the hydraulic piston control linkage

is correctly adjusted this measurement should

"be 8-11/16" plus or minus 7/16.” -

If this measurement is not correct, thoroughly
clean the outside of the control housing cover
so that no dirt will enter when the control
housing cover is removed. Remove the cap-
screws attaching the conirol housing cover
to the cohtro! housing, then remove the cover
and the cover gasket. Remove the steering
clutch compartment cover on the side to be
adjusted.- ‘ o -

4. Remove the clamping bolt qﬁaching the

lower actuating lever (at tha top of steering
clutch throwout yoke) to the actuating lever
shaft. Determine which direction the upper
actuating lever shcéuld be moved to obtain
the correct measurement (8-11716" plus or
minus 7/16”), and approximately how far

~ the lever should be moved. Raise the upper

actuating lever and the shaft just far enough
to free the lower ac¢tuating lever, then rotate
the upper lever and shaft to the correct po-
sition and push the shaft back into the lower
actuating lever, Install the cldmping bolf in
the lower actuating lever, and when tighten-
ing the bolt, make certain that the lower
lever is fiush with the [ower end of the shaft.

IMPORTANT: This measurement is important
as it provides the necessary movement of the
actuating lever .to properly operate the
steering clutch throwout yoke assembly for
disengagement and engogement of the

. steering" clutch. This measurement also pro-

vides for pressure relief in the hydravlic
system. The spoo! valve should never be ac-
tuated, with the engine running, by any
method other than the lever control linkage
or damage to the hydraulic system may

result,

When the proper adjustment of the steering
linkage for the spool valve is obtained, coat

" the steéring control housing cover gasket

with gasket éemer_ﬁ and install it and the
housing cover in position. Instafl and tighten
the cover capscrews securely.



5. lInstall the steering clutch compartment cover
and tighten the cover capscrews securely.
With the brake pedal free (pedal all the way
back), turn the adjusting nut down on the
brake band adjustment support until the nut
contfacts the seat in the cover, then give the
nut an additional % turn. Install the jam nut
on the brake band adjustment support to
lock the adjusting nut in position.

C. Measuring and Adjusting Free Travel
of Steering Clutch Levers

The steering clutch levers are properly adjusted
when each have 2” of free travel. As the clutch discs
wear, this free travel becomes less, and adjustment
is required when the free travel has decreased 1o
less than 17. Free travel of the levers is necessary to
insure clearance between the clutch throwout
sleeve and the clutch throwout plate, and for prop-
er engagement of each clutch. To measure the free
travel of each steering lever, proceed as follows:

1. Place one end of a ruler or scale against the
cowl so that it projects horizontally past the
top of the steering lever (refer to Fig. 9).

2. Holding the lever forward, measure the dis-
tance from the cowl to the top of the lever.

3. With the engine stopped, pull the lever back
until pressure is felt, which is the point where
disengagement of the clutch begins, and note
distance between the cowl and the top of the
lever. The difference befween the two meas-
urements is the free travel of the lever.

If the free travel is less than 17, or greater
than 2", an adjustment must be made.

To Adjust the Steering Lever Free Travel

1. Remove the seat cushions and the rear floor
plate.

2. loosen the jam nuts from the adjusting nut,
located at the rear end of the lower control
rod extending from the lower cross shaft
bracket to the spool valve. Adjust the length
of the control rod so that 2 of free travel at
the top of the steering lever is obtained. This
adjustment is made by turning the adjusting

nut to lengthen or shorten the control rod.

As this adjusting nut has both right and left
hand threads, it is not necessary to discon-
nect the yoke from the end of the spool
valve assembly (refer to Fig. 10).

CAUTION: Hold the end of the spool valve,
protruding from the conirol housing, fo pre-
vent the valve from turning and damaging
the rubber boof.

3. Tighten the jam nuts.

4. Adjust the free travel of the other steering
lever using the same procedure as outlined
above.

__NFlg. l.C.l—.Ad]ushng Sfeering Lever Free Trdvel.'.
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5. HYDRAULIC STEERING CONTROL HOUSING

A, Description

The hydraulic steering control housing is mounted
on top of the steering clutch and final drive hous-
ing. The control housing incorporates the steering
clutch release linkage, the control pistons, and oil
passages. The spoo!l valve assemblies are mounted
in brackets, and the brackets are attached to the
front of the control housing by capscrews. The
spool valve seals are protected from dirt by a rub-
ber boot attached to the spool valve bracket and
the spool valve.

The hydraulic pump, driven by the engine balance
shaft, discharges oil to the control housing through
passages to the front of the control piston bore.
The oil then passes through an opening in the cen-
ter of the control piston and into the main body
of the control housing where it is returned to
the pump inlet through the return tube. When the
spool valve is actuated (by the sieering lever), the
spool valve moves back and closes the opening
in the control piston. The free flow of oil is then
cut off and the oil pressure moves the piston back,
thus disengaging the steering clutch through the
actuating levers and the throwout yoke assembly.
It is necessary that the spool valve follow the con-
trol piston back to fully disengage the steering
clutch. This is accomplished manually by operating
the steering levers.

The clutch actuating shafts are mounted in needle
bearings. The needle bearings and the lip type oil
seals are mounted in bearing retainers, which are
attached to the control housing by capscrews and
lockwashers. Each bearing retainer has a groove
machined around the O.D., close to the top, for a
sealing ring to prevent an oil leak between the
bearing retainer and the control housing.

B. Service

After each 1000 hours of operation, the oil in the
hydraulic system should be drained and the system
refilled, Use an engine oil of the same viscosity as
is used in the engine, Diesel engine oil may be used
provided it does not foam. The viscosity of the oil
is o be determined by the prevailing temperature.
Refer to “SPECIFICATIONS OF LUBRICANTS" in
Section. 1.
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Drain the hydraulic system by removing the drain
plug located af the rear of the control housing.
Open the air vent cock located in the top of the
housing cover when draining (refer to Fig. 11).

REFILL WITH NEW QIL AS FOLLOWS:
1. Re-install the oil drain plug.

2. Remove the oil filler plug located in the top
of the tube connection manifold attached to
the control housing (refer fo Fig. 11). With
the air vent cock open, fill the housing,
through the filler plug opening, with the
specified lubricant.

Close the air vent cock and install the oil
filler plug.

Remove the oil filler plug located in the top
of the hydraulic steering pump adapter as-
sembly and fill the adapter to the proper
level. Re-install the oil filler plug.

Operate the engine at low idle speed and
open the air vent cock in the control housing
cover unfil all the air in the system is bled
through the air vent cock, then close the air
vent cock.

Stop the engine and add oil if necessary to
bring the oil level to the "FULL” mark on the
oil level gage rod of the hydraulic steering
pump adapter.

Repeat, items 5 and é above, until further
operation does not lower the oil level in
hydraulic steering pump adapter. IMPOR-
TANT: Make certain that the hydraulic sys-
tem is kept clean when servicing.

C. Removal of Control Housing

1. Remove the seat cushions and the seat back
cushions. Remove the seat adjusting frame.

2. Remove the fuel tank (refer to “FUEL TANK
REMOVAL" in Section ).
3. Remove the center and the rear floor plates.

Remove the two (2) bolts attaching the right



Fig. 11 ;-‘Sfeering' Control Housing

HHYDRAULIC PUMP ADAPTER

. 12— Checkmg Oil Level in Hydruul‘lc Pump!
Adapter

and left supporting channels for the center
and rear floor plates to the supporting chan-
nel (cross channel) for the front floor plate.
Remove the capscrew attaching the cable
clip to the left rear corner of the left 'sup-
porting channel and remove the channel as-
sembly from the fractor.

Remove the oil drain plug from the rear of
the hydraulic steering control housing and
open the air vent cock located in 1he top of
the housmg cover.
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5. Disconnect the three (3) hydraulic steering

1.

tubes from the tube connection manifold ai-
tached fo the top of the control housing.
Remove the capscrews attaching the tube
connection manifold to the control housing
and remove the manifold and the manifold
gasket, ‘

Remove the two (2) yoke pins connecting the
rear ends of the lower steering control rods
to the front of the spool valves. Remove the
capscrews attaching the control housing
cover to the control housing and remove the
cover and cover gasket.

Remove the cover from the top of each steer-
ing clutch compartment. Remove the two (2)
bolts (one in each steering clutch compart-
ment) clamping the steering clutch lower ac-
tuating levers o the actuating lever shafis.

Remove the capscrews attaching the control
housing to the top of the steering cluich
housing, then raise the control housing and
free the lower actuating levers from the
shaffs, Remove the control housing and its
attaching gasket.

D. Disassembly of Conitrol Housing

Place the control housing on a clean work
bench and use suitable blocking under the
control housing so that the lower ends of the
actuating shafts will clear the bench.

Remove the.hose clamps ( two on each spool
valve) clamping the boots to the spool valves
and the spool valve brackets, then remove
the spool valve assemblies and the rubber
boots.

Remove the capscrews attaching the spool
valve brackets to the control housing, then
remove the two (2) spool valve brackets and
gaskets, If the spool valve seals are to be

~ replaced, drive the seals out of the spool

valve bracket towards the front. Push the
control pistons towards the front and remove
them from the control housing. IMPORTANT:
Protect the surface of each piston affer re-
moving. '



4, Remove the upper actuating levers and the
actuating lever shafts by raising them out
of the control housing. If replacement of the
upper actuating levers is necessary, clamp
the levers in a vise, remove the capscrews
clamping the levers to the shafts, then re-
move the shafts from the levers.

5. To remove the actuating lever shaft bearing
retainers, remove the capscrews attaching
the retainers to the control housing, then
push the retainers up and remove them from
the control housing. if the actuating lever
shaft oil seals and needle bearings are to
be replaced, press the components out of
the bearing retainers.

E. Inspection and Repair

1. Clean all parts thoroughly in clean solvent
or fuel oil. Inspect the actuating lever shafts
and their needle bearings. If they are worn
excessively, they must be replaced.

2. Inspect the bearing roller used in each upper
actuating lever. If the roller is excessively
worn or does not turn freely on its needle

bearing, remove the retaining pin and in-
spect the bearing and replace the roller and
bearing if necessary.

3. Inspect the spool valves, control pistons, and
the bores for the valves and pistons. If the
parts show excessive wear or scoring, re-
place the necessary parts,

4. Inspect the oil seals, gaskets, and bearing
retainer sealing rings for damage and re-
place if necessary.

F. Assembly of Conirol Housing

Make certain that the control housing is thorough-
ly clean. Place the housing on a clean work bench
and use suitable blocking under the housing so
that the lower ends of the actuating shafts will
clear the bench when they are installed. Refer to
Fig. 13 and assemble as follows:

1. If the needle bearings and the oil seals for
the actuating lever shafts were removed
from the bearing retainers, lubricate the
bearings and press one bearing into posi-
tion at the top and one bearing into position
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at the bottom of each bearing retainer. Press
an actuating lever shaft oil seal into position
in the counterbore at the lower end of each
bearing retainer making certain that the
seal is installed with the lips of the seal up
(fowards the bearing).

Place o lever shaft bearing retainer gasket
in position on each bearing retainer. Install
a sealing ring in position in the groove near
the top of each bearing retainer. Install the
retainers into position, from the top side of
the control housing, making certain that the
sealing rings are not damaged. Install and
fighten the capscrews used to attach each
retainer to the confrol housing.

Install the upper actuating levers in position
on the lever shafts if they were removed.
NOTE: Install the upper actuating levers on
the shafts so that the chamfered edge,
around the hole for the shaft, is down (fo-
wards the bearings when installed). Install
and tighten the capscrews used to clamp the
levers in position on the shafts.

Lubricate the actuating lever shafts and ol
seals and insert the shafts into position, from
the top side of the control housing. Use care
when inserting the shafis so that the lips
of the oil seals are not crimped and
damaged.

Lubricate each control piston and push them
into position in the bores in the control hous-
ing from the front. Make certain that the
cone shaped end of each piston is towards
the rear when installing.

If the oil seals were removed from the spoof
valve brackets, lubricate the oil seals and in-
stall the first seal in each bracket with the
seal lip in (towards the control housing).
Install the second seal in each bracket with
the seal lip out (away from the control hous-
ing). Coat the new spool valve bracket gas-
kets with gasket cement and place the
gaskets in position on the spool valve brack-
efs. Install the spool valve brackets in posi-
tion on the control housing, then install the
attaching capscrews and tighten the cap-
screws securely.
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7. Place the clamps on the small end of the

spool valve boots and install the boots in
position on the spool valves, with the vent
hole in the boots down. Tighten the boot
clamps securely,

Place the clamps on the large end of the
boots. Lubricate the spool valves, then install
them in position in the spoal valve brackets
being careful not to damage the oil seals
when installing. Push the large ends of the
boots into position on the spool valve brack-
ets and tighten the boot clamps securely.

G. Installation of Control Housing

1.

Inspect the gasket, used between the bot-
tom of the hydraulic steering control housing
and the top of the steering clutch housing,
and replace if necessary. Coat the gasket
with gasket cement, then install the control
housing in position on the steering clutch
housing and tighten the attaching capscrews
securely.

Place the lower actuating levers of the ac-
tuating lever shafts in pasition on the ball
at the top of each steering clutch throwout
yoke. IMPORTANT: When installing each
lower actuating lever, make certain that the
chamfered edge around the hole for actuat-
ing lever shaft is up, (towards the control
housing).

Raise each upper actuating lever and shaft
only far enough to start the bottom end of
the shaft into the fower actuating lever. In-
stall the clamping bolts in the lower actuat-
ing levers and hold the levers up when
tightening so that the lower end of the shafis
are flush with the bottom of the levers. Tight-
en the clamping bolts securely.

Hold the top of each steering cluich throw-
out yoke over towards the corresponding
steering clutch as far as it will go, then push
each hydraulic spool valve back as far as
it will go so that the control pistons are tight
against the bearing rollers in the upper actu-
ating levers. Holding back on each spool
valve in turn, measure the distance from the
front of the spool valve back to the machined



surface on the control housing, where the
spool valve bracket attaches to the control
housing (refer to Fig. 8). This measurement
should be 8-11/16" plus or minus 7/16".
If this measurement is not correct, adjust.
Refer to “TO ADJUST STEERING LINKAGE
FOR CONTROL PISTON” in this Section.

When the proper adjustment of the stzering
clutch control linkage is obtained, make cer-
tain that the clamping bolis in the actuating
levers are tightened securely. Connect the
rear ends of the steering cluich lower conirol
rods to the spool valves. Inspect the control
housing cover gasket and replace if neces-
sary. Coat the cover gasket with gasket ce-
ment and install the cover and tighten the
attaching capscrews securely.

Install each steering cluich compartment
cover and tighten the cover copscrews se-
curely.

With each brake pedal free (pedal all the
way back), turn the adjusting nut down onthe
brake band adjustment support until the nut
contacts the seat in the cover, then give the
nut an additional % turn. Install the jom nut
on the brake band adjustment support to
lock the adjusting nut in position. This ad-
justment centers the brake bond on the brake
drum.

Inspect the tube connection manifold gasket
and replace if necessary. Coat the manifold
gasket with goasket cement and install it
and the tube connection manifold in position
on the control housing. Tighten the attaching
capscrews securely.

Connect the hydraulic fluid tubes to the tube
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10.

11.

12.

13.

14,

15.

connection manifold. Tighten the tube fitting
nuts securely.

Install the floor plate supporting channel
assembly. Install the fuel tank and connect
the fuel lines. Open the fuel tank shut-off
valve. :

Adjust the steering lever free travel (refer
to “MEASURING AND ADJUSTING FREE
TRAVEL OF STEERING CLUTCH LEVERS” in
this Section).

Install the oil drain plug in the control hous-
ing and open the air vent cock located in the
top of the control housing cover. Remove
the oil filler plug in the top of the tube con-
nection manifold (refer to Fig. 11). Fill the
control housing, through the filler plug open-
ing, with the specified lubricant. Close the
air vent cock and install the oil filler plug in
the tube connection manifold.

Remove the oil filler plug located in the top
of the hydraulic steering pump adapter as-
sembly and fill the adapter to the proper
level. Install the oil filler plug.

Operate the engine at low idle speed and
open the air vent cock in the control hous-
ing cover until all the air in the system is
bied through the air vent cock, then close
the air vent cock. Stop the engine and add
oil if necessary to bring the oil level to the
“FULL” mark on the oil level gage rod of the
hydraulic steering pump adapter.

Install the center and the rear floor plates.
Install the seat adjusting frame, seat cush-
ions, and seat back cushions.



6. HYDRAULIC STEERING PUMP

A. Description

The tractor may be equipped with either a “Roper”
or a “Sundstrand” gear type hydraulic pump, both
being of similar design, therefore, the service and
repair will be much the same for either of the two
pumps. The hydraulic pump and the pump adapter
assembly are attached to the engine flywheel
housing and the pump is driven by ihe en-
gine balance shaft through o gear and cou-
pling plate. The pump assembly consists of two
(2) sets of pump gears separated by a spacing
plate. Oil is supplied fo both sets of pump gears
from the pump adapter assembly through one inlet
passage. The oil is discharged from the pump gedatrs
through two (2) separate outlets which are con-
nected to the hydraulic sfeering control housing by
two (2) fluid supply tubes.

When operating the tractor with the stzering
clutches in the engaged position, the oil from the
pump supply tubes flows through passages in the
control housing to the front of the right and left
control piston bores, The oil then passes through the
valve port in the center of the control pistons and
to the main body of the steering control housing.
The oil is then returned through the fluid return
fube back to the pump adapter assembly. Steering
of the tractor is accomplished by disengaging one
or the other of the steering clutches, Disengage-
ment of the clutches is accomplished “hydraulical-
ly” by operating the steering levers. When either
of the steering levers are pulled back, the lever
linkage moves the corresponding spool valve back
in the control housing, thus closing the valve port
in the control piston. The oil flow from the pump
then moves the piston back and actuates the clutch
throwout yoke assembly and disengages the steer-
ing clutch. The oil flow from the front set of pump
geadrs actuates the right control piston, and the
rear set of pump gears actuates the left control
piston.

The steering lever linkage, when properly adjusted,
controls the travel of the spool valve, thus releas-
ing the hydraulic pressure through the valve port in
the control piston at the end of the spoo! valve
travel.

The hydraulic system is provided with a breather
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""" Fig. 14 — Hydraulic Sf'eériﬁg Pump Location -

mounted at the top of the cowl on the front side,
and is connected by a tube to the pump adapter
cover.

B. Removal of Hydraulic Pump and
Adapter Assembly

1. Remove the front floor plate. Disconnect the
rear ends of the hydraulic steering fluid
tubes (front sections) from the rear sections
at the tube connectors. Remove the tube sup-
porting clamp from the front section fluid
tubes,

Disconnect the fluid tubes from the hydraulic
steering pump and remove the front section
fluid tubes. Tape or otherwise seal the ends
of the rear section fluid tubes to prevent
dirt or foreign material from entering while
they are disconnected.

Remove the capscrews attaching the fuel
tube supporting clip and the engine tempera-
ture gage tube clips to the pump adapter
cover, Disconnect the breather tube from
the pump adapter cover.

Remove the five (5) capscrews attaching the
pump and the adapter assembly fo the en-
gine flywheel housing, then remove the pump
and the adapter assembly, being careful
not fo drop the pump coupling gear and the
coupling spring (refer to Fig. 15).
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C. Disassembly of Hydraulic Pump

1. Place the pump and adapter assembly in a
vise, being careful not to damage the ma-
chined mounting surface on the adapter
assembly.

2. Remove the remaining capscrews attaching
the pump adapter cover to the adapter as-
sembly, then remove the cover and gasket.

SHAFT

Fig. 16 —Roper Hydraulic Pump Details
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3. Grasp the driven coupling gear with the
hand and pull the coupling, the drive shaft,
thrust washer, and the small metal drive
coupling from the pump adapter assembly.

4. If the .driven coupling gear or the pump
driving shaft are to be replaced, clamp the
shaft in a vise, using soft jow inserts or a
similar method to protect the shaft, then
remove the.cotter pin and the retaining nuf.



Place the assembly in an arbor press and
press the driving shaft out of the driven
coupling gear. Remove the “Woodruff” key
from the shaft.

Remove the capscrews attaching the hy-
draulic pump to the adapter assembly (it is
not necessary to remove the dowel bolt nuts
located ot the top and bottom of the pump
af this time) and remove the pump from the
pump adapter.

If the pump adapter bushing and oil seal are
to be replaced in the pump adapter assem-
bly, use a bushing driver and drive the bush-
ing and seal from the adapter assembly.
Before disassembly of the pump, mark the
plates and cases by scribing a line the entire
length of the pump, or use a center punch to
index the cases and the plates to facilitate
reassembly of the pump (refer to Figs. 16
and 17).

Remove the two (2) dowel bolt nuis from
the rear of the pump, then remove the rear
plate using a soft hammer to tap the plate
off of the dowel bolts.

IMPORTANT: Do not use a screwdriver or
similar tool to drive between the plates as
this will damage the sealing surface of the
plates. Use care after plafes are removed

10.

so that the sealing surfaces are not scratched
or damaged.

Remove the rear gear case, using the same
procedure as outlined above, and do not
drop the rear set of oil pump gears after
the case has been removed. Remove the
gears from the shaft (no puller is required),
then remove the driving shaft pin from the
shaft.

Remove the spacing plate, the front gear
case, the front set of gears, and the front
driving shaft pin, using the same procedure
as outlined above. Remove the two dowel
bolt nuts attaching front plate to ths dowel
bolts, then remove the dowe! bols.

D. Inspection of Hydraulic Pump Parts

1.

Wash all the parts in clean fuel oil or sol-
vent, being careful not to scratch or damage
the sealing surface of the plates and cases.
These sealing surfaces are ground and no
gasket is necessary for sealing. Inspect all
parts carefully. The principal wearing parts
of the hydraulic pump are the gears. If the
oil has been kept clean the wear of these
parts will be very slow. If, however, the oil
in the hydraulic system is not changed as
recommended, and cleanliness is not used
when servicing, the pump wear may be
rather pronounced in o comparative short
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Fig. 17 — Sunstrand Hydraulic Pump Details
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time. Before assembling the pump, examine
the gear teeth, the inside of both gear cases,
the shaft bearings, and the shafts for wear.
If the gear teeth are scored or excessively
worn they should be replaced. If the gear
cases or the pump plates are scored or ex-
cessively worn, replace the plates and cases.
Inspect the drive shaft seal for doamage or
wear and replace the seal if necessary.

damage the plate. Lubricate and insert the
drive shaft into the upper bore, with the
driving slot in the shaft down. Hold the shaft
in position and place one of the driving pins
into the front hole in the shaft. Install one of
the drive gears over the shaft and turn the
flat on the drive pin fo aline with the pin seat
in the gear, then push the gear over the pin.

Install the driven shaft info the lower bore

of the front plate assembly, then install the
driven gear on the shaft.

E. Assembly of Hydraulic Pump

Refer to Figs 16 and 17 showing the parts in rela-
tive position. NOTE: The lower shaft of the "ROPER" pump

is held stationary in the front plate and the

1. Install the pump bearings as follows:

a. “Roper’’ Pump

Press o drive shaft bearing into each of the
front plate and the rear plate assemblies.
Check the fit of the pump drive shaft in the
bearing and ream the bearing if necessary.
The inside diameter of the bearing should
be 1.0017".

b. “Sundstrand” Pump

Install the four (4) bearings in the pump as
foliows: Press two (2) of the short bearings
into the upper and lower bores of the rear
plate, then press the remaining short bear-
ing into the lower bore of the front plate.
Press the long bearing in the upper bore of
the front plate. The inside diameter of the
bearings should be .984” to .986".

NOTE: The long bearing will protrude from
the fronf of the plate assembly approximate-
ly 3/32", which serves as o pilot when as-
sembling the pump to the adapter assembly.

After the bearings have been installed and
properly fitted to the shafts, the assembly
of the two pumps (“ROPER” AND “SUND-
STRAND") are very similar, Install the dowel
bolts into position in the front plate assem-
bly then install the dowel bolt nuts and tight-
en the nufs securely.

Clamp the front plate assembly in o vise,
with the dowel bolis up, using care not to
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driven gear revolves on the shaft, whereas
in the "SUNDSTRAND” pump, the lower
shaft turns in the end plates since the driven
gear is pinned to the shaff,

Lubricate the front set of gears, then instdall
the gear case in position over the dowel bolis
and front set of gears. Be certain the case
is installed with marks in fine. If replacement
of the cases or plates was necessary, aline
the cases and plates so the inlet ports (“V*
shaped poris) are all on the inlet side of the
pump (right side when viewed from the rear).

Place the spacer plate over the dowel bolts
and into position on the front case, then in-
stall the rear driving pin in the driving shaft
and place the rear driving gear in position
on the driving pin. Install the rear driven
gear in position on the driven shaft.

Lubricate the rear set of pump gears and
install the rear case in position over the
gears. Lubricate the bearings in the rear
plate assembly and install the plate in posi-
tion on the shafts. Install the dowel bolt nuts
and tighten the nuis securely.

Coat o new rear plate cover gasket with
gasket cement and place it in position on the
rear plate, then install the plate cover and
tighten the cover attaching screws securely.

Install @ new pump adapter bushing in the
adapter assembly if it was removed. Lubri-
cate a new oil seal and install it in position
in the adapter, with the lip of the oil seal



10.

toward the hydraulic pump.

Coat a new pump to adapter gasket with
gasket cement and place it in position on
the adapter assembly, then install the pump
making certain the inlet port (“V” shape
port) is in registration with the inlet port in
the adapter assembly. Install the capscrews
attaching the pump to the adapter assembly,
then tighten the capscrews securely.

F. Inspection of Hydraulic Pump Drive

1.

Inspect the internal teeth of the coupling
plate atfached to the engine balance shaft
gear. If the gear teeth are worn excessively,
replacement of the plate is necessary. If the
coupling plate is to be replaced, remove the
capscrew locking wires from the four (4)
capscrews attaching the coupling plate to
the engine balance shaft gear and remove
the capscrews and the coupling plate. Place
a new coupling plate in position on the en-
gine balance shaft gear, then install the at-
taching capscrews and tighten the capscrews
securely. Install the capscrew locking wires.
Be certain the two (2) locking wires are bent
away from the infernal teeth of the coupling
plate far enough to clear the O.D. of the
driven coupling gear. This may be deter-
mined by placing the coupling gear in posi-
tion in the driven coupling gear and inser-
ing the coupling gear into the coupling plate.
The driven coupling gear should contact the
coupling plate with no interference from the
locking wires.

Inspect the coupling gear for wear, and also
check the length of the coupling gear. The
length of the gear should be 1.1777 to
1.187". If the length of the gear is not with-
in these limits, replacement of the gear is
necessary.

Inspect the teeth in the driven coupling gear
for wear If the teeth are worn excessively,
replacement of the coupling is necessary.
Inspect the pump drive shaft for scoring or
wear and replace if necessary,

tnstall the driven coupling gear in position
on the pump drive shaft, alineing the key

way in the coupling gear with the key in the
drive shaft. The internal teeth of the coupling
gear should be foward the threaded end of
the drive shaft. Install the retaining nut.
When tightening the retaining nut, hold the
drive shaft by placing the driving slot in the
shaft on a flat piece of metal clamped in a
vise. This will prevent damage to the bear-
ing surface of the shaft. Tighten the retaining
nut securely and install the cotter pin.

G. Installation of Hydraulic Pump
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1.

Lubricate the pump driving shaft and place
the thrust washer in position on the shaft,
then place the small metal driving shaft
coupling in the slot of the driving shaft.
Place the driving shaft and coupling into the
pump adapter housing, and rotate the
driven coupling gear to engage the small
metal shaft coupling into the slot in the
pump shaft,

Coat a new gasket with gasket cement and
place it in position on the front of the pump
adapter assembly. Place the coupling gear
in position in the driven coupling geor, then
place the coupling spring in position inside
the coupling gear. Hold the drive assembly
in this position and install the adapter and
pump assembly on the flywheel housing of
the engine. Be certain that the spring enters
the coupling plate and the feeth of the cou-
pling gear enier the internal teeth of the
coupling plate. Install the capscrews attach-
ing the pump adapter assembly to the engine
flywheel housing. Tighten the capscrews se-
curely.

Coat o new pump adapter cover gasket
with gasket cement and place it in position
on the pump adapter, then install the pump
adapter cover and the attaching capscrews,
NOTE: Two (2} of the cover aitaching cap-
screws are used fo aftach the fuel tube sup-
porting clip and the engine temperature
gage tube clip fo the adapter cover.

Connect the breather tube to the pump
adapter cover. Install and connect the three
(3) hydraulic steering fluid tubes (front sec-



tions) to the hydraulic pump and fo the rear
section fluid tubes. Tighten the tube fiiting
nuts securely.

Install the fluid tube supporting clamp in po-
sition on the front section fluid tubes and
install and tighten the clamp attaching bols.

Install the front floor plate.

Remove the oil filler plug from the hydraulic
steering pump adapter cover and fill the sys-
tem with the specified lubricant (refer to
“SERVICE" in Topic 5 of this Section).

7. HYDRAULIC STEERING SYSTEM PIPING

A. Description

The hydraulic system piping consists of two (2) fluid
supply tubes to deliver the oil from the pump dis-
charge passages to the control pistons located in
the control housing, and one (1) fluid return tube
to return the oil from the conirol housing back to
the hydraulic pump adapter. Each fluid supply tube
and the fluid return tube are made in two (2) sec-
tions (front and rear) for ease of assembly and dis-
assembly. The fluid supply tubes and the fluid
return tubes are supported by two (2) clamp sup-
porting brackets and clamps. One of the brackets
is attached to the rear of the engine clutch housing
and the other is attached to the left front corner
of the transmission case (refer o Fig. 18).

B. Service and Inspection of Piping

The fluid supply tubes and the fluid return tube
clamps, and the clamp supporting brackets, should
be kept tight fo prevent damage 1o the tubes, Main-
tain o tight connection where tubes connect to the
control housing, the pump, pump adapter, and at
the connections where the front sections connect to
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Fig. 18 — Hydraulic Steering System Piping
the rear sections.

In the event of a failure in the hydraulic system and
cuttings are noted within the system, the system and
the fluid tubes should be cleaned thoroughly.



SECTION XIiIlI—STEERING BRAKES

Topic Title
General Description
Steering Broke Service

1. GENERAL DESCRIPTION

The steering brakes are of the foot operated, me-
chanically controlled, self-energizing type. Brake
bands are of the wrap around, two-piece type
with replaceable linings. The bands operate on
brake drums which enclose the steering clutches.

Foot pressure on the brake pedals is transmitted
through linkage and a bellzrank, located under
the floor plates, o the brake band lever assembly.
Action of the brake band lever assembly pulis the
ends of the brake band together and causes the
brake band to close on the brake drum.

The steering brakes are used as an aid in steering
when use of the steering cluiches alone will not
provide adequate steering. No attempt to use a
steering brake for steering should be made with-
out first completely disengaging the proper steer-
ing cluich.

Steering brakes may be used singly or together
as service brakes to slow or stop the tractor when

2. STEERING

Because of variable operating conditions, specific
time intervals for broke service are not given.
Brakes will require adjusting before they are loose
enough fo allow the brake pedal to strike the floor
plate. The brake pedal lever and brake pedal shaft
needle bearings do not require lubrication service
as they are grease packed and sealed. The brake
linkage pins should be oiled for ease of operation.

A. Steering Brake Adjustment

The brakes are properly adjusted when the brake
pedal levers have 3" of free travel,

Brakes require adjustment before they are loose
enough to allow the pedals to strike the floor plate
when fully applied. When brakes are adjusted too
tight, it will cause heating, unnecessary brake
wear and loss of power. When brakes are too loose
they will not hold properly and will wear rapidly

BR
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working on a grade. Each steering brake is pro-
vided with a brake lock on the floor plate, to
provide a means of holding the brake in the ap-
plied position for parking purposes.

The brake pedal pads are clamped to the pedal
levers with eyebolts which make the pedal length
adjustable. The brake pedal levers are mounted on
sealed needle bearings that are grease packed
at time of assembly. Adjustable brake operating
rods connect the brake pedal lever to the brake
band operating lever. The brake band operating
lever is attached fo both ends of the brake band.
A brake pedal lever retracting spring is attached
to the brake operating rod to return the lever to
the normal {released) position ofter application.

The brake band is made up of two (2) steel seg-
mentfs to permit easy removal and installation. Each
segment of the steel band is serviced separately
with lining attached, or the lining alone may be
replaced.

AKE SERVICE

because of excessive slipping.

To Adjust the Steering Brakes

1. Remove the small oval cover from the steer-
ing clutch compartment cover.

Adjust the brakes by turning the brake ad-
juster clockwise until the pedal has 3" of free
travel.

NOTE: When adjusting the brakes it is neces-
sary to turn the adjuster at ¥2 furn increments
so that the lobes on the adjuster will center

in the grooves of the spring loaded locking
block.

With the brake pedal free {pedal all the way
back), loosen the jam nut on the brake band
adjusting support, then furn the adjusting



\(/ 3'FREE PLAY

ADJUSTER

support nuf up out of seat in the cover. Turn
the adjusting nut back down until it contacts
the seat in the cover and give the nut an
additional Y% turn, then lock the adjusting
nut in position with the jam nut. This centers
the brake band on the brake drum. Replace
the small oval cover,

B. Brake Linkage Adjustment

1.

2,

Adjust the rod assembly, connecting the
brake band actuating lever to the bellerank
so that the distance between the centers of
the lower rear pin holes in the bell crank is
2" from the top of the main frame.

With the brake band actuating lever held
toward the rear against the elongated stops
in the brake band actuating lever bracket,
adjust the rod assembly between the bell-
crank and the foot pedal lever, to provide
1/16" clearance between the stop on the
foot pedal lever and the floor plate.

Fig. 1 —Brake Assembly
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3. Turn the brake adjuster clockwise until the
brake pedal has 3 inches of free play. NOTE: gy

When adjusting the brakes it is necessary +

turn the adjusfer at ¥2 furn increments so that
the lobes on the adjuster will center in the
grooves of the spring loaded locking block.

With the brake pedal free (pedal all the way
back), loosen the jam nut on the brake band
adjusting supporf, then turn the adjusting
support nut up out of seat in the cover. Turn
the adjusting nut back down until it contacts
the seat in the cover then give the nut an
additional % turn and lock the adjusting nut
in position with the jam nut. This centers the
broke band on the brake drum. Replace the
small oval cover.

NOTE: This adjustment is o be made each
time an adjustment for brake pedal free
travel is made.




€. Washing Brakes

When steering brakes do not hold properly ke-
cause of oil on the linings they may be washed as
outlined in “WASHING STEERING CLUTCHES”
in Section XIl.

D. Brake Band Removal

1. Remove the center and rear floor plates.

2. Remove the jam nut and the brake band
suppori adjusting nut.

3. Remove the steering clutch compartment
covers.

4, Turn the brake band adjuster counter-clock-
wise until it is loosened from the brake band
adjusting fork.

5. Remove the yoke pin connecting the brake

rod assembly to the top of the brake band
lever.

Remove the pipe plug located in the side
of the steering clutch case, in line with the
brake band pin, and using a suitable 3
N.C. capscrew inserted through the hole,
turn it into the tapped hole in the end of the
pin. Now pull the brake band adjusting fork
pin out and remove the brake band adjusting
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fork and the brake band adjuster. Lift up
on the brake band lever until the pin attach-
ing the lower end of the band to the lever
can be removed. Push the pin towards the
bevel gear compartment and remove, then
remove the brake band lever.

Move the brake band toward the bevel gear
compartment and remove as shown in Fig. 2.

E. Brake Inspection and Repair

1. If the broke linings are worn down to the
rivets, the brake bands must be relined or
replaced.

If the brake drum is worn, scored, or grooved
excessively, it must be removed and replaced
(refer to “STEERING CLUTCH REMOVAL” in
Section XII).

Inspect the brake pins, yoke pins, and bush-
ings for wear, Replace the necessary parts.

Actuate each foot brake pedal to be certain
that the needle bearings are in good condi-
tion.

Observe the seals at each end of the needle
bearing for signs of excessive grease leak-
age. Replace the necessary parts.

Before installing, particularly after relining,
the brake band should be checked for round-
ness. Place the brake band on a brake drum
and form, if necessary, with a soft hammer
and make it fit uniformly around the brake
drum.

All pins and bushings should be lubricated
sparingly when reinstalled.

F. Broke Band installation

Steering brakes may be installed by a direct re-
versal of the removal procedure and must be prop-
erly adjusted. Refer to “BRAKE ADJUSTMENT"

and “BRAKE LINKAGE ADJUSTMENTY in this
section.



SECTION XIV—FINAL DRIVES

Topic Title
Description
Disassembly

Cleaning and Inspection

Assembly

Topic No,

...................... 1

2
3
4

1. DESCRIPTION

The final drives are of the double reduction type,
consisting of a pinion and shaft, intermediate pin-
ion and shaft, sprocket shaft and gear, and their
component parts. They are assembled in a com-
bination “one piece” fabricated steel, steering
clutch and final drive housing. The final drive
housings are an integral part of the steering clutch
housing, and misalinement of the bores is elim-
inated by the use of line boring.

The final drive pinion shafts, intermediate shafts,
and sprocket shafts are mounied on tapered roller
bearings. The bearings on all of the shafts are ad-
justable by means of shims. The pinion shaft bear-
ings and the intermediate shaft bearings are
lubricated by oil thrown by the gears.

Bearing cages are provided for the bearings on the
final drive pinions, for the bearings on the inter-
mediate pinions, and for the inner and the interme-
diate bearings on the sprocket shafts.

The sprocket shaft outer bearings are located in
cages which attach to the truck frames, and absorb
thrust in both directions.

The two (2) seal assemblies (inner and outer) used
in each final drive are of the positive type.

The final drive pinions are driven by the bevel
gear and steering clutches. The pinions drive the
gears splined to the intermediate shafts, the inter-
mediate shaft pinions drive the sprocket shaft gears
which in turn drive the track driving sprockets.

2. DISASSEMBLY

A. Removal of Sprocket Shaft

1. Uncouple the track by driving out the master
pin, then move the tractor backward until
the top of the track is off the track driving
sprocket (refer to “TRACK REMOVAL" in Sec-

tion XVII).
2. Drain the oil from the final drive.
3. Remove the sprocket guard, truck frame

pivot shaft caps, the two (2) capscrews ai-
taching the sprocket shaft outer bearing up-
per clamping cap, and remove the three (3)
remaining capscrews attaching the outboard
bearing cage fo the truck frame. Remove the
two (2) bolts attaching the equalizer spring
seat to the fruck frame.

Place a suitable jack and cribbing under the
drawbar and under the equalizer spring and
raise the tractor off the truck frame. Roll the
truck frame forward on the track until it con-
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tacts the equalizer spring, so that the track
sprocket can be removed. It will be necessary
to raise the tractor high enough so that the
track sprocket can be tipped and will clear §
the truck frame when removing.

Remove sprocket shaft outer bearing adjust-
ing cap and adjusting shims. Tie the adjust-
ing shims to the cap so that they will not be
lost. Remove the cotter pin, then remove
outer bearing retaining nut.

Using a puller similar to the one shown in Fig.
1, pull the sprocket shaft outer bearing cage
and bearing from the shaft. lJse care in han-
diing, so that the oil seal rings are not dam-
aged or scratched.

Remove the two (2) capscrews attaching the
track sprocket retaining nut lock, then re-
move the lock and sprocket retaining nut.
Use care when removing the retaining nut
so that the oil sedl ring, cemented to the




PULLER

PROCKET SHAFT

= Fig. 2 — Pulling Track Sprocke
nuf, is not damaged or scratched. Using o
puller similar to the one show in Fig. 2, and
with a hydraulic jack having approximately
20 ton capacity, pull track sprocket and re-
move it from the shaft. Use care and not
damage or scratch the seal ring cemented to
the sprocket, and do not damage the threads
on the sprocket shaft.

8. Remove the capscrews attaching the final
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drive compariment rear cover and remove
the cover, Unlock and remove the capscrews
from the sprocket shaft gear locks, then re-
move the capscrew locks and the gear locks.
NOTE: To rotate the sprocket shaft to the cor-
rect position for removal of the gear locks, it
is necessary to block the corresponding
steering clufch throwout yoke assembly in
the disengaged position. This may be accom-
plished by placing a wood block, cut from
2 inch material 3% inches in length and 2%
inches in width, in back of the corresponding
steering clutch throwout yoke. With the steer-
ing clutch cover removed, start the engine
and disengage the cluich with the hydraulic
control, and place the wood block between
the throwout lever and the inner wall of the
steering clutch compariment. This will hold
the clutch in the disengaged position and the
final drive gears may then be rotated to the
proper position for removal of the gear
locks. Refer to Fig. 3.

9. Remove the capscrews attaching the sprocket
shaft intermediate bearing cage and the
seal guard to the housing, then remove the
seal guard, bearing cage, and bearing ad-
justing shims. Tie the adjusting shims to the
bearing cage so that they will not ke lost.
Place suitable blocking under the sprocket
shaft gear to prevent the gear from dropping
down when the sprocket shaft is removed.

R
2Fig. 3 — Steering Clutch Blocked in Disengaged=]
Position



NAL DRIVE GEAR

10. Using a sliding hammer type puller and an
adapter nut turned onto the sprocket shaft
threads, pull the sprocket shaft and bearings.
IMPORTANT: Avoid damaging the bearing
by holding the shaft out as far as possible
when pulling so that the bearing is fight
against the bearing cup. Remove the sprocket
shaft gear using a suitable hoist.

11. If it is necessary to remove the sprocket shaff
inner bearing cup, the bearing cup may be
removed by driving out (fowards the final
drive gears) on the sprocket shaft inner
cover. Remove the bearing cup, inner cover,

and cover seal ring.

B. Removal of Final Drive Intermedicate
Pinion and Gear

To remove the intermediate gear lock capscrews,
it will be necessary to turn the shaft; this is accom-
plished by blocking the corresponding steering
clutch in the disengaged position, as outlined pre-
viously under sprocket shaft removal.

1. Unlock and remove the capscrews attaching
the two (2) intermediate gear locks, then re-
move the capscrew locks. NOTE: The inter-
mediate locks cannot be removed at this
time.
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BEARING CUP AND CAGE

Flg 4;héﬁ10v:ng Sprocket Shaft

SPROCKET SHAFT

2.

INTERMEDIATE PINION

PINION HOLDING TOOL

Fig. 5 — Removing Intermediate Pinion

Remove the capscrews attaching the inter-
mediate pinion outer bearing cage to the
housing. Remove the bearing cage by using
two (2) %" N.C. pusher capscrews in the
two (2) tapped holes in the cage. Tie the
bearing adjusting shims to the cage so that
they will not be lost,

Use a holding tool, similar to the one shown
in Fig. 5, to support and remove the interme-
diate pinion. Screw the threaded end of



the tool info the tapped hole in the end of
the pinion and pull the pinion out far enough
to remove the intermediate gear locks. Re-
move the intermediate gear locks, then block
the intermediate gear in position and remove
the intermediate pinion, Remove the interme-
diate gear from the housing.

if it is necessary to remove the intermediate
pinion inner bearing cup, remove the cap-
screws attaching the inner bearing cage to
the housing. Remove the bearing cage by
using 3“ N.C. pusher capscrews in the
tapped holes in the bearing cage. Remove
the bearing cup from the cage.

C. Removal of Final Drive Pinion

With the final drive sprocket shaft and the inter-
mediate pinion and gear removed, the final drive
pinion may be removed as follows:

1. Remove the steering clutch on the side on
which the final drive is being disassembled.
Refer to “CLUTCH REMOVAL” in Section XII.

3. CLEANING

Clean and inspect all the parts thoroughly as de-
scribed in pertinent pages in “GENERAL MAINTE-
NANCE INSTRUCTIONS” in Section XXI. Replace

2. Remove the final drive ;:;&inion:

Unlock and remove the brake drum hub
retaining screw, then remove the lock
and retaining washer. Use three (3)
pusher screws having %" N.C. threads in
the tapped holes in the brake drum hub,
to push the hub off the final drive pinion.
Remove the brake drum hub.

a.

Remove the capscrews attaching the in-
ner bearing cage to the housing. Use
three (3) %" pusher screws having N.C.
threads, in the tapped holes in the cage,
to push the cage from the housing. Re-
move the final drive pinion outer bearing
cage and the bearing adjusting shims.
Tie the adjusting shims to the cage so
that they will not be lost.

Remove the pinion through the steering
clutch compartment using care so that
the bearings are not damaged.

AND INSPECTION

or recondition any domaged parts when as-
sembling.

4. ASSEMBLY

Before assembling the final drive, the sprocket shaft
and the intermediate pinion bearings should be
adjusted correctly without the gears in place on
the shafts. Proceed as follows:

A. Final Drive Intermediate Pinion
Bearing Adjustment

1. Install the intermediate pinion inner bearing
cup in its cage. Install the cage in the hous-
ing and install the attaching capscrews and
capscrew locks. Install the bearing cones on
the intermediate pinion shaft if they were
removed. NOTE: Make certain the bearing
cones are pressed tightly against their seats
on the shaft.

Lubricate the bearings and insert the inter-
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mediate pinion (without the intermediate
gear) in position in the housing. Instali the
outer bearing cup in the outer bearing cage,
then install the outer bearing cage in the
housing using the original amount of bear-
ing adjusting shims. Install the attaching cap-
screws,

The intermediate pinion bearings are cor-
rectly adjusted when they have .002” to
003" pre-load. Add or remove bearing ad-
justing shims until a very slight pre-load
(start of pre-load) is noted when turning the
shaft, then substitute the proper combination
of shims to reduce the total shim pack thick-
ness 002" to .003" to obtain the proper pre-
load. When adjusting, bump the bearing



cage to make certain the bearings are
seated.

Remove the outer bearing cage, as described
previously in “REMOVAL OF FINAL DRIVE
INTERMEDIATE PINION AND GEAR,” Step
B. Keep the bearing adjusting shim pack
with the bearing cage. Remove the interme-
diate pinion using « tool similar to the one
shown in Fig. 5. IMPORTANT: Keep bearings
clean.

B. Sprocket Shaft Bearing Adjustment

1.

Install the sprocket shaft cover seal ring
(Neoprene) in the inner bore of the steering

clutch and final drive housing, then instali
the sprocket shaft inner cover and the as-

sembly.

Install the inner and the center bearing cones
on the sprocket shaft if they were removed.
Make certain the bearing cones are pressed
tightly against their seats on the shaft. Lubri-
cate the bearings and insert the sprocket
shaft (without the gear) in position in the
housing. Install the center bearing cup in
the bearing cage, then install the bearing
cage using the original amount of bearing
adjusting shims, Install the attaching cap-
SCrews.

The sprocket shaft bearings (inner and cen-
ter) are correctly adjusted when they have
.002" to .003" pre-load.

Add or remove bearing adjusting shims until
a very slight pre-load (start of pre-load) is
noted when turning the shaft, then substitute
the proper combination of shims to reduce
the total shim pack thickness .002" to .003"
fo obtain the proper pre-load.

Bump the sprocket shaft to make certain the
bearings are seated when adjusting.

Remove the sprocket shaft center bearing
cage and bearing adjusting shims. Keep the
bearing adjusting shim pack with the cage.
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Remove the sprocket shaft using a sliding
hammer type puller. IMPORTANT: Keep

bearings clean.

C. Installation of Sprocket Shaft Seal
Assemblies

If the seal assemblies for the sprocket shaft were
removed, the seals should be installed at this fime
so that the “Neoprene” cement, used for cementing
the assemblies in place, will have sufficient time to

dry.

1. To Install the Inner Seal Assembly

a.

Place the sprocket shaft center bearing
cage on o clean bench with the flaf face
of the cage up.

Make certain the spring follower assem-
bly, rubber boot, and the inner seal ring
(stationary ring) are clean and dry. In-
stall the rubber boot on the spring fol-
lower, {ining up the holes in the boot with
the protruding pins in the follower as-
sembly. Hold each lip of the boot out
and coat the inside of the lips and the
sides of the spring follower assembly
with “Neoprene” cement. Press the lips
back in place against the spring follower
assembly.

Coat the outer face of one lip of the rub-
ber boot and the machined face of the
bearing cage with “Neoprene” cement.
Immediately place the boot and spring
follower assembly on the bearing cage,
inserting the ends of the pins into the
corresponding holes in the bearing cage.

Coat the face of the outer lip of the
boot and the back face of the inner seal
ring with “Neoprene” cement. Immedi-
ately place the seal ring on the boot and
follower assembly inserting the ends of
the pins into the corresponding holes in
the seal ring.

Place a weight on the seal ring, using
a clean cloth between the weight and the



seal ring and allow the “"Neoprene” ce-
ment to dry and set thoroughly.

NOTE: When coating the above paris
with “Neoprene” cement, do not use an
excessive amounf. The “Neoprene” ce-
ment and solvent for thinning can be pur-
chased from your nearest “Allis-Chal-
mers’” Dealer.

Clean and dry the inner machined sur-
face of the track sprocket and the outer
seal ring thoroughly. Coat the machined
surface of the sprocket with “Neoprene’
cement and immediciely install the
sprocket shaft inner seal ring gasket over
the dowels. Coat the outer surface of the
gasket with “"Neoprene” cement. Imme-
diately install the outer seal ring (rotat-
ing ring) on the sprocket, inserting the
dowels into corresponding holes in seal
ring. Place a suitable weight on the seal
ring, using a clean cloth between the
weight and the seal ring and allow the
“Neoprene” cement to dry and set thor-
oughly.

2. To Install the Outer Seal Assembly

a.

Place the sprocket shaft outboard bear-
ing cage on a clean bench, with the cap
attaching side of the bearing cage down.

Make certain the inner surface of the
bearing cage, the spring assembly, rub-
ber boot, and the seal ring are clean and
dry. Install the rubber boot on the spring
assembly, lining up the holes in the boot
with the protruding pins in the spring as-
sembly. Hold each lip of the boot out
and coat the inside of the lips and the
sides of the spring assembly with “Neo-
prene” cement. Press the lips back in
place against the spring assembly.

Coat the outer face of one lip of the rub-
ber boot and the machined face in the
bottom of the counter bore in the bearing
cage with “Neoprene” cement. Imme-
diately place the boot and spring assem-
bly in the bearing cage, inserting the
ends of the pins into the corresponding
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holes in the bearing cage.

d. Coat the face of the outer lip of the rub-
ber boot and the back face of the seal
ring with “Neoprene” cement. Imme-
diately place the seal ring on the rubber
boot assembly, inserting the ends of the
pins into the corresponding holes in the
seal ring.

e. Place o weight on the seal ring, using
a clean cloth between the weight and
the seal ring and allow the “Neoprene”
cement to dry and set thoroughly.

f. Coat one side of the seal ring gasket
and the outer face of the track sprocket
retaining nut with “Neoprene” cement.
Place the gasket over the dowels on the
retaining nut. Coat the other side of the
gasket and the back face of the seal
ring with “Neoprene” cement, and place
the seal ring on the nut, lining up the
holes in the seal ring with the dowels in
the nut.

g. Place a weight on the seal ring, using
a clean cloth between the weight and the
seal ring and allow the “Neoprene” ce-
ment to dry and set thoroughly.

NOTE: When coating the above parts
with “Neoprene” cement, do not use an
excessive amount.

D. Installation and Bearing Adjusiment of
Final Drive Pinion

Install inner and outer bearing cones on
the pinion shaft. Make certain the bearing
cones are pressed against their seats on the
shaft.

Install the outer bearing cup in its cage and
install the cage in the outer bore of the
housing, using the original amount of bear-
ing adjusting shims between the cage and
the housing. Do not tighten the cage retain-
ing capscrews securely at this time.

Lubricate the bearing cones on the pinion
and install the pinion in the outer bearing
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Fig. 6 — Final Drive Pinion Details

WASHER ASSEMBLY
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BEARING CAGE  BEARING CUP

BEARING CONE

cup from the steering clutch compartment
side.

Install a brake drum hub oil seal in the seal
recess of the inner bearing cup cage, with
the lip of the seal towards the pinion as in-
stalled. Install the inner bearing cup in the
cup recess of the bearing cage.

Use a new gasket and install the inner bear-
ing cage in position. Tighten the capscrews
securely. Then tighten the retaining cap-
screws of the outer bearing cage. Bump the
outer bearing cage to make certain the
bearings are properly seated. Turn the pin-
jon to determine the bearing pre-load.

The final drive pinion bearings are correctly

ux:-g - -
GEAR LOCK

INTERMEDIATE PINION

Fig. 7 — Final Drive Intermediate Pinion and Gear Details
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adjusted when they have .002" 1o 003" pre-
load. Add or remove bearing adjusting
shims until a very slight drag (start of pre-
load) is noted when turning the shaft, then
substitute the proper combination of shims
to reduce the total shim pack thickness .002”
to .003" to obtain the proper pre-load.

Install o new pinion shaft oil seal (Neo-
prene) on the inner end of the pinion shaft.
Install the broke drum hub, hub retaining
washer, hub retaining capscrew lock, and
hub retaining copscrew. Tighten capscrew
to 300 ft. Ibs. forque. Lock the capscrew
securely with the capscrew lock.

Install the steering cluich and steering brake
(refer to “STEERING CLUTCH INSTALLA-



TION,” in Section XII).

E. installafion of Final Drive Infermediate
Pinion and Gear

1. Place. the final drive intermediate gear in
the housing, with the gear lock attaching
holes in the gear facing the outer bearing
bore. Block the gear in place with suitable
blocking. Lubricate the bearings and insert
the intermediate pinion into the bore of
the housing. Aline the splines on the interme-
diate pinion with the corresponding splines
in the gear and insert the intermediate
pinion into the gear.

2. Using a bar and suitable blocking, through
the opening in the rear of the final drive
compartment, raise the intermediate pinion
so that it is in line and the outer bearing
caoge can be installed. Start the outer bear-
ing cage into the bore, using the correct
amount of bearing adjusting shims as deter-
mined previously in “INTERMEDIATE PIN-
ION BEARING ADJUSTMENT.” When in-
stalling the bearing cage, install it in the
bore just enough to start the attaching cap-
screws, then remove the blocking. To install
the gear locks, vse a bar to move the in-
termediate pinion out against the outer
bearing cage. Install the two (2) locks in
place in the groove in the shoft, theft move
the intermediate pinion back into position
in the gear. Install the gear lock aftaching
capscrews and the capscrew locks. Tighten

the capscrews securely, and lock in position
with the capscrew locks.

3. Tighten the outer bearing cage attaching
capscrews securely.

F. installation of Sprocket Shaft

1. Install the sprocket shaft gear (with the
tapped holes for the gear lock attaching
capscrews fowards the inner bearing cup)
in the housing and block the gear in po-
sition.

2. Llubricate the bearings and insert the sprock-
et shaft into the bore in the housing and into
the gear. Push the sprocket shaft in so that
the inner bearing is in position in the inner
bearing cup, then install the sprocket shaft
center bearing cage, with the seal assembly
attached, and the seal dirt guard in place
on the housing, using the correct amount
of bearing adjusting shims as determined
previously in “SPROCKET SHAFT BEARING
ADJUSTMENT.” Tighten the attaching cap-
screws securely.

3. Position the sprocket shaft gear so thai the
gear locks may be installed on the gear and
into the machined groove in the shaft. In-
stall the gear locks, attaching capscrews,
and capscrew locks. Tighten the capscrews
securely and lock in position with the cap-
screw locks. Install the final drive compart-
ment rear cover and gasket. Tighten the at-
taching capscrews securely.

© NUT ASSEMBLY SPROCKET ASSEMBLY
SEAL RING GASKET

FOLLOWER ASSEMBLY
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BEARING CONE

BEARING CAGE

Fig. 8 — Sprocket Shaft Details
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Shift the transmission into low gear. Use
a 24 inch pipe wrench or chain wrench
to turn the universal joint or use a bar
in the universal joint. With a spring scale
(sometimes called a fish scale) hooked on
the end of the wrench handle, turn the
universal joint counterclockwise (viewed
from the operator’s seat) fo fighten the
right track drive sprocket retaining nuf.
Turn the universal joint clockwise (viewed
from the operator’s seat) to tighten the
left track drive sprocket retaining nut.
Turn the universal joint until a pull of 19
to 22 pounds js indicated on the spring
scale; this will impose 4500 to 5000 f.
Ibs. torque on the track drive sprocket
retaining nut.

Fig. 9 —Final Drive Sectional View ..

4. lubricate the mating surfaces of the inner
seal rings, then install the track sprocket
{(with the seal ring in place) on the sprocket
shaft. Coat the back face of the sprock-
ef retaining nut (face which contacts the
sprocket) with gasket cement or sealing com-
pound. Make certain the oil holes in the
track sprocket retaining nut are not ob-
structed with the gasket cement or sealing
compound, then install the nut. Tighten the
sprocket retaining nut to 4500 to 5000 ft,
lbs. torque. This may be accomplished by
using the reduction of the transmission and
final drive when tightening. With the oppo-
site steering clutch blocked in the disengaged
position, proceed as follows:

a. Remove the front floor plate. Remove the
hydraulic steering lever control rods.

b. When tightening the left track drive
sprocket retaining nut, place a wrench
on the nut and place a block of wood
between the wrench handle and the top
of the truck frame to hold the wrench
in position. When tightening the right
track drive sprocket retaining nut, place
a wrench on the nut and place a block
of wood on the floor (in back of tractor)
so that the wrench handle may rest on

the block.

| Fig. 10—Turning Inp

ghten - —
Drive Sprocket Nut

NOTE: During this procedure, strike the
sprocket with a sledge hammer as near
to the hub as possible, to make certain
the sprocket is firmly seated on the shaft
serrations.

The following is the approximate pounds
pull required on the spring scale, when
using various fength wrenches or bars.



Wrench-Feet* Pounds-Puli
1 39-44
14 29-33
2 19-22

*NOTE: Distance from center of univer-
sal joint fo point on wrench to which
spring scale is attached.

d. Install the track drive sprocket retaining
nut lock and the lock attaching cap-
screws,

e. Install the hydraulic steering lower con-
trol rods and install the front floor plate.

f. Remove block used to hold the steering
clutch in the disengaged position.

G. Install Sprocket Shaft Bearing Cage
and Outer Bearing

1. With the seal assembly and the outer bear-
ing in place in the cage, install the cage on
the sprocket shaft, using a tool similar to
the one shown in Fig. 12. Press the cage and
bearing assembly on the shaft to a position
allowing .050” to .060” clearance between.
the sealing surfaces of the two (2) outer seal
rings.

The tool mentioned above and shown in Fig.
12 is made of two (2) sprocket shaft outer
bearing retaining nuts. Place one nut in a
lathe and machine the threads out of the nut.
Then place the two (2) nuts together (so

the nut with threads is to the inside) and weld
them together as shown in Fig. 12, Place the
welded nut assembly in a lathe and machine
the outer diameter of the inner nut (the nut
with the threads) down to 3.375"” and back
(from the inner face) for a distance of
1.5/16". This will form a collar to push the
bearing and cage assembly into position on
the sprocket shaft. It is necessary that a tool
of this type be used when installing the outer
sprocket shaft bearing, as the shock of driv-
ing the bearing into position may loosen the
“Neoprene” cement used to cement the seal
boot to the bearing cage.

Lubricate the outer bearing with light en-
gine oil. IMPORTANT: Do nof allow the two
(2) seal rings to contact, as this will cause a
drag beiween the seal rings, thus a false
reading will be obtained when checking the
adjustment of the outer bearing.

2. Install the sprocket shaft outer bearing cap
using the original amount of bearing ad-
justing shims.

3. The sprocket shaft outer bearing is correct-
ly adjusted when it has 19 fo 25 inch pounds
pre-load. A spring scale, sometimes called a
fish scale, may be used to weigh the bearing
pre-load. Refer to Fig. 13.

4. To weigh the sprocket shaft outer bearing
pre-load proceed as follows:
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Fig. 11 — Outhoard Bearing and Seal Details
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Fig. 12 — Sprocket Shaft Quter Bearing -
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Installation

a. Use a length of small rope and wind the
rope around the outer bearing cage sev-
eral turns, Tie a loop in the free end of
the rope and attach the hook of the
spring scale in the loop. Pull on the spring
scale and note the pounds pull required
when revolving the bearing cage. The
distance from the center of sprocket shaft
to the point of pull on the bearing cage
is 4", therefore, to obtain the desired 19
to 25 inch pounds pre-load, a pull of 5
to 6 pounds is required on the spring
scale. FXAMPLE: 4 inches x 6 pounds
== 24 inch pounds.

b. Add or remove bearing adjusting shims
to obtain the correct bearing pre-load.

After the correct amount of bearing adjust-
ing shims has been determined, remove the
sprocket shaft outer bearing cap and ad-
justing shims. Lubricate the sealing surfaces
of the seal rings, then install the outer bear-
ing retaining nut and tighten it securely.
When tightening the nut, the cage assembly
will be pressed on the remaining distance.
Install the cotter pin to lock the retaining
aut,

install the sprocket shaft outer bearing cap
and the correct amount of bearing adjust-
ing shims. Tighten the attaching capscrews
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securely.

Install the original amount of adjusting
shims used between the outer bearing cage
and the truck frame, then place the outer
bearing cage clamping cap in position on
the cage, and start three (3) of the oufer
bearing cage attaching capscrews to hold
the clamping cap in position. Do not tighfen
the three (3) capscrews at this fime. Roll
the truck frame back into position under the
tractor. Remove the blocking and lower the
tractor onto the truck frame, being certain
that the truck frame is positioned correctly
under the tractor so that the hollow dowel
for the truck frame pivot shaft enters the
hole in the pivot shaft. Also be certain that
the sprocket shaft outer bearing cage enters
the truck frame, The outer bearing clamping
cap will serve as a guide to aline the holes
in the outer bearing cage with the holes in
the truck frame. Be certain the holes are in
alinement by inserting the attaching cap-
screws. Do not tighten the capscrews at this
fime.

Fig. 13 —Weighing Sprocket Shoft Outer
Bearing Pre-Load



8.

10.

11.

Start the two (2) outer Bearing clamping cap
attaching capscrews but de not tighten at
this time.

The truck frame pivot shaft caps are center
punched, on the back side, one (1), two (2),
three (3}, and four (4) so that they may be
installed in their original positions fo match
the center punch marks in the case.

Install the caps, being certain that they are
installed in their original positions. Tighten
the attachng capscrews to 450 ft, Ibs. torque.

Tighten the two (2) capscrews aftaching the
sprocket shaft outer bearing clamping cap
to the truck frame.

Install the bolts which attach the equalizer
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12.

13.

14.

15.

spring pad to the truck frame. Tighten the
bolts securely.

Remove the capscrews attaching the sprocket
shaft outer bearing cage to the outer bear-
ing cage clamping cap, then install the
sprocket guard. Tighten all the outer bear-
ing cage attaching capscrews securely.

Install the oil drain plug in the final drive
compartment, then fill the final drive com-
partment fo the proper level using the speci-
fied lubricant.

Install the fuel tank and connect the fuel
lines.

Couple the track. Refer to “TRACK INSTALL-
ATION" in Section XVIl.



SECTION XV -—-TRUCK FRAMES

Topic Title
Description
Truck Frame
Truck Wheels
Track Release
Support Rollers
Track [dlers

Topic No.

...................... 1

ok WN

1. DESCRIPTION

The major components of a truck frame assembly
are: The truck frame, the truck wheels, the frack
support rollers, the track release, and track idler.

The truck frame is made of steel sections welded
into a rigid “A” frame assembly. Each truck frame
pivots on a pivot shaft, attached to the bottom of
the steering clutch and final drive housing, and the
sprocket shaft outer bearing cage and outer bear-
ing. The truck frames support the main frame by
the use of an equalizing spring except on the
HD-15F and HD-15G. These two (2) models are
supported by o rigid beam in place of the equaliz-

ing spring.

Each truck frame assembly on the HD-15A incor-
porates six (6) truck wheel assemblies; (four (4)
single flange wheels and two (2) double flange
wheels). The double flange wheels are used in the
numbers 2 and 5 positions and the single flange
wheels in the numbers 1, 3, 4, and 6 positions.

Each truck frame assembly on the HD-15F and
HD-15G (long track models) incorporates seven (7)
truck whee! assemblies; (four (4) single flange
wheels and three (3) double flange wheels). The
double flange wheels are used in the numbers 2,
4, and 6 positions and the single flange wheels in
the numbers 1, 3, 5, and 7 positions.

The truck wheels revolve on tapered roller bear-
ings, have positive grease seals, and 1000 hour
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recommended [ubrication periods. The brackets of
the truck wheels are attached to the truck frames
by capscrews threaded into replaceable tapped
blocks.

Both the support rollers and the frack idlers contain
tapered roller bearings, positive type grease seals,
and seal spring assemblies. Internally, their con-
struction is much the same as that of the truck
wheels.

Truck frame guards furnished as standard equip-
ment, consist of heavy full length truck wheel
guards, inner and outer track idler guards, and
inner and outer track driving sprocket guards.
Truck frame guard equipment is fastened to the
truck frames by capscrews and is readily remov-

able.

The track idlers are guided on the truck frames by
replacable slide bars and guide plates.

The track release mechanism consists of a yoke, gam

adjustment screw, bellcrank, two {2) push rods,}

nents are enclosed in an oil tight housing which is
an integral part of the truck frame. The bellcrank
is provided with o stop which effectively controls
the pressure required fo make the mechanism start
to release.

T

push rod pins, and a heavy spring. These compo- o



2. TRUCK FRAME

A. Maintenance

Maintenance of the fruck frames consists of periodic
inspection to obtain proper operating conditions.

5. Move the truck frame as far forward as it

will go and pull the truck frame and track
out from the side of the tractor,

Truck frames sprung or twisted “out of line” will C. Pivot Shaft, Pivot Shaft Bushing, and

contribute to rapid wear of the truck wheels, track
idlers, support rollers, track sprockets, and frack
assemblies and should be repaired or replaced.
Excessively worn pivot shafts and pivot shaft bush-
ings or excessively worn sprocket shaft outer bear-
ings may also cause misalinement of the truck
frames and should be replaced immediately.

B. Truck Frame Removal

1. Uncouple the track (refer to Section XVII).

2. Remove the track idler, track release yoke,
truck frame pivot shaft caps, track sprocket
guard, and the track sprocket outer bearing
clamping cap. Remove the three (3) cap-
screws attaching the sprocket shoft outer
bearing cage to the truck frame.

3. Remove the bolts attaching the equalizing
spring seat to the truck frame and raise the
free end of the spring approximately ten
(10) inches off the truck frame. Block under
the equalizing spring with suitable cribbing.
Remove the capscrews ahaching ,the front
support roller to the truck frame and remove
the support roller and bracket assembly.

4. Raise the rear of the tractor approximately
ten (10) inches and block under the drawbar
with suitable cribbing.

Dirt Seals

1. Mainfenance

The pivot shaft and the bushing are lubri-
cated by an oil wick assembly from the bevel
gear compariment. No maintenance is neces-
sary other than periodic checks to be certain
that the pivot shaft attaching caps are tight
and that the bushing and the shaft are not
excessively worn.

. Removal of Pivot Shaft, Bushing, and

Dirt Seals

a. With the track uncoupled, the sprocket
shaft oufer bearing cage loosened from
the truck frame, and the pivot shaft caps
removed, the pivot shaft may be removed
by roising the rear of the tractor high
enough so that the pivot shaft is in line
with the drawbar; then, using the draw-
bar as a sliding hammer, drive the shaft
out of the bushing. A suitable “leg type”
puller may also be used to remove the
shaft from the bushing. When removing
the shaft, one of the dirt seals will be re-
moved with the shaft; drive the other seal
out by using a suitable punch or drift.

b. The pivot shaft bushing may be removed
by using tools similar to, and as shown in

PIVOT SHAFT CAPS
‘oo Fig. 1~ Rear of Truck Frame Ready for Removal __|
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ig. 3 — Installing Pivoi Shaft Bushing
Fig. 2. Refer to Fig. 4 showing the tool

details.

3. Installation of Pivot Shaft Bushing,
Pivot Shoft, and Dirt Seals

a. Coat the outer diameter of the bushing
with a white lead and oil mixture, or sim-

ilar compound, and start the bushing into
place in the bore being certain that the
bore and the bushing are smooth and
free of burrs. '

Using a tool similar to the one shown in
Fig. 3, which is made up of one (1) bolt,
two (2) end plates, two (2) thrust wash-
ers, and two (2) high nuts, install the
bushing into position in the bore of the
truck frame. When installed, make cer-
tain thot the bushing is centered in the
bore (each end of the bushing being an
equal distance from the outer ends of the
bore in the truck frame).

Install a new dirt seal on one end of the
pivot shaft using a driver similar to the
one shown in Fig. 5. The ouiside diameter
of the driver should be 3-5/16". The in-
side diameter should be 22" and should
be machined to a depth of 2%4". Lubri-
cate the pivot shaft and start it into the
bushing, with the oil hole in the shaft to
the inside and positioned on the top as
installed. Using the driver, drive the dirt
seal and shaft into position. Start the
other dirt seal, and while “bucking” the
opposite end of the shaft, drive the seal
into position using the driver.

4, Installation of Truck Frame

Install the truck frame by direct reversal of

THRUST WASHER
HIGH NUT

END PLATE

END PLATE

SLEEVE

Fig. 4 —Pivot Shuft Tool Details
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the removal procedure. CAUTION: The truck
frame pivot shaft and bushing are lubricated
by a wick assembly that also serves as o
dowe! pin for locating the pivof shaft o the
steering clutch and final drive housing. When
lowering the fractor on the pivot shaft, care
should be used to prevent damaging of the
lubricating wick holder. Misalinement of the
truck frame and abnormal wear of the pivot
shaft and bushing will result from damaging
the lubricating wick assembly.

The truck frame pivot shaft caps are center
punched one (1), two (2), three (3), and four
(4) so that they may be reinstalled in their
original positions to match the center punch
marks in the case. When installing the caps,

make certain that they are installed in their
original position. Tighten the attaching cap-
screws fo a torque of 450 ft. [bs.

L_._ Fig. 5—Installing Pivot Shaft Dirt Seal E=|

3. TRUCK WHEELS

A. Maintenance

Maintenance of truck wheels consists of a 1000
hour lubricating period, and a periodic check for
loose bearings, grease leakage, and excessive
wear.

B. Checking and Removal of Truck Wheels

The truck wheels may be checked or removed with-
out uncoupling the track or removing the truck
frame. To check or remove a fruck wheel without
uncoupling the track; loosen the capscrews in the
track adjusting screw lock and turn the adjusting
screw into the idler yoke as far as possible. Place
blocks, approximately 16" high in front of the
track and move the fractor forward until the blocks
are under the first fruck wheel. Then place blocks
approximately 16" high, just to the rear of the
track and move the tractor backward until the
weight is being carried by the track drive sprocket
and the track idler. [n this position the slack should
be in the bottom of the track. Lock the brakes in
the applied position, and check the truck wheels
for bearing end play. If there is any end play, or
indication of grease leakage, the truck wheel must
be removed and inspected. If the truck frame is re-
moved, it should be turned over for removal of
truck wheels. NOTE: Truck wheels are attached to
the truck frames by capscrews threaded into re-
placeable tapped blocks.
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..Fig. 6 — Truck Wheels Mounted to Truck Frame.J
C. Disassembly of Truck Wheels

1. With the tractor placed on blocks as ex-
plained above, remove the inner and outer
truck frame guards. Remove the capscrews
attaching the truck wheel to the truck frame
and remove the truck wheel from the tractor.

Place the truck wheel in a vice by clamping
onthe truck wheel attaching bracket, Remove
the attaching bracket from the opposite end
of the shaft, using o hammer and o bar to
turn the bracket on the shaft approximately
one-quarter turn. In this position the attach-
ing bracket may be easily removed from the
shaft as there is a flat machined surface on
the shaft. Clamp the end of the shaft in o
vise and using the same procedure, remove
the other attaching bracket.



3. Wash the outside of the truck wheel thor-
oughly.

4. Remove the capscrews attaching the bearing
retainers to the truck wheel. IMPORTANT:
When disassembling the truck wheel, keep
the parts separated so that they can be re-
assembled in their original positions. Tie the
bearing adjusting shims to the bearing re-
tainer to facilitate bearing adjustment when
reassembling.

5. Three (3) equally spaced tapped holes are
provided in each bearing retainer as a
means of removal. Using three (3} 3" N.C.
puller bolts in these holes, turn the bolts in
evenly to push the bearing retainers, includ-
ing the seal retainers and the seal assem-
blies, off the shaft. CAUTION: Use care when
removing the bearing retainers so that the
steel ball, used for holding the inner seal ring
in position in the bearing retainer, is not
lost. DO NOT SCRATCH OR DAMAGE THE
SEAL RINGS.

6. Press on the end of the truck wheel shaft fo
remove the bearing cups and shaft from the
truck wheel.

D. inspection of Truck Wheels

1. Wash all the parts thoroughly before in-
spection, Make sure the grease passage in
the truck wheel shaft is clean.

Make a visual examination of the shaft and
bearings. If the bearings or the cups show
excessive wear or if they are pitted, they
must be replaced. if the bearing cups are
found to be loose in the bore of the truck
wheel, replace the necessary parts.

Examine the sealing surfaces of the mating
seal rings for scratches, nicks, or burrs as
these surfaces MUST be smooth and flat. If
the sealing surfaces are scratched or dam-
aged in any way, both mating seal rings
must be replaced.

Examine the seal spring rubber boot in each
seal retainer and make certain that it is firm-
ly cemented in place and forms an oil proof
bond between the mating parts. The inner
faces of the rubber boot lips should be firmly
cemented to the ends of the spring assembly.
The outer face of one boot lip should be firm-
ly cemented to the seal retainer, and the
outer face of the other lip should be firmly
cemented to the outer seal ring. No cement
is used on the 1.D. or the O.D. of the rubber
boot, as it is necessary that the outer part
remain flexible to follow the action of the
springs in the follower assembly.

Examine the boot and make certain that the
rubber is pliable and the boot is in good con-
dition. If the boot and the seal ring are in
good condition and are firmly cemented in
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lace, do not remove.
P

Remove the inner seal rings from the bear-
ing refainers and examine the seal packing
rings. Replace the seal packing rings if they
are not in good condition.

E. Assembly and Installation of Truck
Wheels

Each truck frame on the HD-15A tractor is equip-
ped with four (4) sirigle flange and two (2) double
flange truck wheels. The two (2) double flange
wheels are used in the numbers 2 and 5 positions
and the single flange wheels in the numbers 1, 3, 4,
and & positions.

1.

2.

Make certain that all parts are clean.

If a new seal assembly is. to be installed in
the seal retainers, the seals should be in-
stalled at this time so that the “Neoprene”
cement, used for cementing the assembly in
place, will have sufficient time to dry.

L Fig. 8 —Truck Wheel Sectional View

To Install the Seal Assembly

Refer to Figs. 7 and 8 and assemble as follows:

a. Place each seal retainer, flat face down,
on a clean work bench.

b. Make certain the seal spring assembly,
sedal spring rubber boot, and the outer
seal ring are clean and dry. Install the
rubber boot on the seal spring assembly,

lining up the holes in the boot with the
profruding pins in the spring assembly.
Hold each lip of the boot out away from
the end of the spring assembly and coat
the inside of the lips and the ends of the
speng assembly with “Neoprene” ce-
ment. Press the lips back in place against
the spring assembly.

Coat the outer face of one lip of the
rubber boot and coat the machined face
in the seal retainer (face that the rubber
boot contacts) with “Neoprene” cement.
Immediately place the boot and spring
assembly in the seal retainer inserting
the ends of the pins info the correspond-
ing holes in the seal retainer.

Coat the face of the outer lip of the
rubber boot and the back face of the
outer seal ring with “Neoprene” cement.
Immediately place the outer seal ring
on the boot assembly inserting the ends
of the pins into the corresponding holes
in the seal ring.

Place a weight on the outer seal ring,
using a clean cloth between the weight
and seal ring, and allow the “Neoprene”
cement to dry and set thoroughly.

NOTE: When coating the above parts
with “Neoprene” cement, do not use an
excessive amount, The “Neoprene” ce-
ment and solvent for thinning can be
purchased from your nearest “Allis-Chal-
mers” Dealer,

Install the seal packing ring in position
in the ring groove of the inner seal ring.
When installing, make certain that the
seal packing ring is not “rolled” into po-
sition, thus twisting the ring in its groove.

Clean the bore in the bearing retainer.
Place the steel ball in the ball recess in
the seal ring, hold the steel ball in posi-
tion, and install the inner seal ring (with
the seal packing ring) in position in the
bearing retainer. When installing the
inner seal ring into the bearing retainer,
start the side with the packing ring into



the bore first, and aline the steel ball with
the ball slot in the bearing retainer.

Press the bearings on the shaft until they
are seated against the shoulders on the shaft.
Install o bearing cup in one end of the truck
wheel. Insert the shaft, with the bearings in
place, in the truck wheel and install the other
bearing cup. lubricate the bearings with
clean engine oil.

Install one of the bearing retainers, complete
with inner seal ring assembly, and the orig-
inal amount of shims, on the truck wheel and
tighten the attaching capscrews securely.

Install the other bearing retainer, complete
with inner seal ring assembly, and the orig-
inal amount of shims, on the truck wheel.
When tightening the attaching capscrews,
turn the shaft occasionally to be certain that
an excessive pre-load is not being placed
on the bearings. The bearings are properly
adjusted when o slight drag (15 to 45 inch
pounds pre-load) can be felt when turning

the shaft by hand.

If the bearings are too tight or too loose, it
will be necessary to remove or add adjust-
ing shims as needed. To do this, remove the
bearing retainer, then add or remove the
estimated number of shims required and
follow this procedure until the proper pre-
load of the bearings is obtained.

IMPORTANT: When adding or removing
shims, do nof add or remove shims on one
side only. The total thickness of the shims re-
quired to adjust the bearings should be di-
vided as evenly as possible between the two
sides.

Coat the mating surfaces of the seal rings
with clean engine oil. Press the seal retainers
{with outer seal ring assemblies cemented in
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10.

1.

12

&

place), on each end of the shaft. Press each
seal retainer onio the shaft until the outer
face of the seal retainer is flush with the
shoulder on the shaft (this positions the outer
face of the seal retainer 3.260" to 3.265"
from the end of the shaft).

Drive or press the truck wheel attaching
brackets onto the shaft (lining up the flat
surface of the brackets with the flat ma-
chined surface on the, shaft). Make certain
the brackets are up ag#inst the shoulders on
the shaft. '

Using o hand grease gun and special lubri-
cating nozzle, fill the truck wheel assembly
with the specified grease. Pump the grease in
slowly, while holding the nozzle firmly
against its seat in the shaft, until grease is
forced out the end of the shaft around the
nozzle. This will indicate the truck wheel is
full. Approximately 1% pounds of grease is
required to fill the truck wheel. Install and
tighten the shaft plug and plug gasket.

Install the truck wheel in its proper location
on the truck frame, making certain the lu-
bricating plug in the end of the truck wheel
shaft is to the outside.

Install the truck frame guards.

Drive the tractor forward uniil the blocks
used under the rear of the track can be re-
moved. Back the tractor off the blocks used
under the front of the frack. Adjust the track
by turning the track adjusting screw ouf of
the track release yoke, thus forcing the idier
ahead. The track is properly adjusted when
the top of the track can be lifted 112" to 27
off the support rollers with the use of a pry
bar. Run the tractor forward and backward
a few times, then check the adjustment of
the track. When the correct adjustment is ob-
tained, tighten the capscrews in the frack
adjusting screw lock.



4. TRACK RELEASE

A. Maintenance

Remove the oil filler plug in the track release hous-
ing and inspect the lubricant for contamination
and proper level after every 200 hours of opera-
tion. The oil level should be even with the bottom
of the tapped hole for the filler plug. If the oil has
become contaminated, by water or dirt, drain and
refill. Since there is no drain plug provided, it is
necessary to use o suction pump (rose gun) tfo re-
move the oil from the housing.

Periodic checks should be made to assure that the
track release mechanism functions properly.

B. Removal of the Track Release

1. Uncouple the track and move the tractor
back so that the top end of the track is to
the rear of the front support roller.

Move the track idler forward and remove
the yoke assembly.

Remove the two (2) lower capscrews attach-
ing the crosshead guide to the housing.

Loosen the remaining five (5) bolts uni-
formly until the crosshead guide is noticeably
loose on the bolts, in other words, until the
crosshead guide is no longer forced outward
by the spring load. If the spring pressure
against the guide is not relieved after loosen-
ing these bolts approximately 3%, it may
be that the spring adjusting capscrew inside
the housing is either broken or out of adjust-
ment, and 1” longer bolts must be used in
order to relieve the spring pressure from the
crosshead guide and remove the crosshead
guide.

The crosshead guide assembly and the spring
assembly can then be removed from the
housing.

The bellerank may be disassembled by re-
moving the pins from the belicrank.

The spring assembly may be disassembled
by compressing the spring sufficiently to re-
lieve the tension on the spring adjusting cap-
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screw and removing the capscrew. If no
means for compressing the spring is avail-
able, clamp the spring assembly to hold it
from turning, then remove the capscrew.

C. Installation of the Track Release

The installation of the track release group, for the
most part, may be accomplished by direct reversal
of the procedure described under “REMOVAL OF
THE TRACK RELEASE.” Refer to Figs. 9 and 10
showing the parts in their relative position and as-
semble as follows:

1. Install the spring plunger and the spring seat
in position in the spring. Insert the spring
adjusting capscrew through the hole in the
spring seat and start the threads into the
spring plunger. Compress the spring assem-
bly by use of a press, or if no means of com-
pressing is available, clamp the spring to
hold it from turning, then tighten the spring
adjusting capscrew. Tighten the adjusting
capscrew to compress the spring to the as-
sembled length of 26-23/32” (measured
from the ends of spring coils). Insert the
spring adjusting capscrew lock in position
in the spring seat.

Install the spring assembly in position in the
spring housing with the spring seat end to-
wards the rear. Use care when installing so
that the spring adjusting capscrew lock is not
“jarred” from position.

Place the push rods in position in the bell-
crank if they were removed and install the
push rod pins. Place the bellcrank (stop
side down) in position in the crosshead
guide and install the bellcrank pivot pin.

Install the crosshead seal in the groove of
the crosshead, lubricate the crosshead and
the seal with light engine oil, then install
the crosshead in position in the crosshead
guide, with the seal of the crosshead to-
wards the front. Make certain that the end
of the push rod is centered in the seat of the
crosshead when installing.

Using gasket cement, cement the crosshead
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| Fig. 10— Track Release Sectional View ___

guide gasket in position in the counterbore of
the spring housing. Place the crosshead
guide assembly in position, making certain

PROTECTING SEAL

Fig. 9 — Track Release Details

CROSSHEAD SEAL
PUSH ROD PIN

that the ends of the push rods are properly
seated in the spring plunger and the cross-
head. Install the attaching bolts and tighten
uniformly so that the crosshead guide enters
the counterbore of the spring housing.

Install the track release yoke assembly,
couple the track, and adjust (refer to
“TRACKS" in Section XVII).

Fill the track release housing to the proper
level with the specified lubricant.

5. SUPPORT ROLLERS

A. Muainfencance

Maintenance of support rollers consists of ¢ 1000
hour lubricating period, and a periodic check for

loose bearings,
wear,

grease leakage, and excessive

The following checks should be made after each
1000 hours of operation:

1.

2.

Raise the track off of the supporting rollers.

Grasp each roller and check for end play. If
end play is found, the roller assembly should
be removed immediately and taken to «
shop where it can be disassembled,
spected, and rebuilt.

in-

NOTE: if grease leakage through the seal
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assembly is noted ot any fime, the support-
ing roller should be removed and checked
for bearing end play and the seal assembly
inspected. Grease leakage is one indication
of loose bearings.

B. Removal of Support Roller

1.

Roise and block the track so that it clears
the support roller to be removed.

Remove the bolt used to clamp the support
roller shaft in position in the upper bore of
the support roller bracket. Drive a broad
faced chisel, or similar tool, into the clamp-
ing slot of the bracket to open the bracket
thus freeing the support roller shaft. Remove
the support roller assembly.



C. Disassembly of Support Roller

1. Wash and clean the outside of the support

roller assembly thoroughly.

Remove the capscrews attaching the outer
bearing retainer to the support roller. Place
the support roller in a press {outer bearing
retainer down), and supporting the support
roller by the flanges, press on the inner end
of the shaft until the outer bearing retainer
is free and remove the retainer and its ad-
justing shims. Tie the shims to the bearing
retainer.

Continuve pressing on the inner end of the
shoft until the seal retainer is free and the
outer bearing cup is pushed out of the bore
of the roller, then remove the shaft.

Remove the capscrews attaching the inner
bearing retainer to the roller and remove
it and its adjusting shims. Tie the shims fo
the bearing retainer. CAUTION: Use care
when removing the inner bearing retainer
so that the steel ball, used for holding the
inner seal ring in position, is not lost. Re-
move the inner bearing cup from the bore
of the roller. When disassembling the roller,
keep the parts separated so that they can be
installed again in their original positions.

D. Inspection of Support Roller

1. Wash and clean the parts thoroughly before
inspecting. Make certain that the grease pas-

sages in the shaft are open.

2. Make a visual examination of the shaft and
bearings. If the bearings and cups show ex-
cessive wear, or if they are pitted, they
must be replaced. If the bearing cups are
found to be loose in bearing bores of the
support roller, replace the necessary parts.

Examine the sealing surfaces of the mating
seal rings for scratches, nicks, or burrs, as
these faces MUST be smooth and flat. if the
sealing surfaces are scratched or damaged
in any way, both mating seal rings must be
replaced.

Examine the seal spring rubber boot in outer
seal retainer and make certain that it is
firmly cemented in place. The inner face of
the rubber boot lips should be firmly ce-
mented to the ends of the seal spring assem-
bly. The back face of the outer seal ring
should be firmly cemented to the inner lip
of the boot and the outer lip of the baot
should be firmly cemented to the seal re-
tainer. No cement is used on the O.D. or
the I.D. of the rubber koot since it is neces-
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sary for the boot to flex in following the
spring action.

Examine the boot and make sure the rubber
is pliable and the boot is in good condition.
if the boot and seal ring are in good condi-
tion and are firmly cemented in place,
do not remove.

Remove the inner seal ring from the bearing
retainer and examine the seal packing ring.
Replace the seal packing ring if it is not in
good condition.
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E. Assembly of Suppori Roller

Refer to Figs. 11 and 12 and assemble as follows:

T.

2.

Make certain all the parts are clean.

if o new seal assembly is to be installed in
the seal retainer, the seals should be in-
stalled at this fime so that the “Neoprene”
cement, used for cementing the assembly in
place, will have sufficient time to dry.

NOTE: The installation of a new seal assem-
bly in the support roller may be accom-
plished by referring to the procedure de-
scribed under “E” in “TRUCK WHEELS" of

this section.

Press the bearings on the shaft until they are
seated against the shoulders on the shaft.

Install o bearing cup in one end of the sup-
port roller, Insert the shaft, with the bearings
in place, in the support roller and install the
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other bearing cup. Lubricate the bearings
with clean engine oil.

Install the inner bearing retainer, complete
with the inner seal ring assembly and the
original amount of shims, on the support
roller and tighten the attaching capscrews
securely.

Install the outer bearing retainer, with its
original amount of shims, on the support
roller. When tightening the attaching cap-
screws, turn the shaft occasionally to be cer-
tain that an excessive pre-load is not being
placed on the bearings. The bearings are
properly adjusted when a slight drag (15 to
45 inch pounds pre-load) can be felt when
turning the shaft by hand.

If the bearings are too tight or too loose, it
will be necessary to remove or add adjusting
shims as needed. To do this, remove the
bearing retainer, then, add or remove the
estimated number of shims required and re-
assemble. Follow this procedure until the
proper pre-load of the bearings is obtained.
IMPORTANT: When odding or removing
shims, do not add or remove shims on one
side only. The fofal thickness of the shims re-
quired to adjust the bearings should be
divided as evenly as possible between the
two sides.

7. Coat the mating surfaces of the seal rings

with clean oil. Press the seal retainer {with
the outer seal ring assembly cemented in
place), on the inner end of the support roller
shaft. Press the seal retainer onto the shaft
unfil the outer face of the seal retainer is
flush with the shoulder on the shaft (this
positions the outer face of the seal retainer
3.435" to 3.440" from the inner end of the
shaft).

Using the hand grease gun and special lu-
bricating nozzle, fill the support roller as-
sembly with the specified grease. Pump the
grease in slowly, while holding the nozzle
firmly against its seat in the shaft, until
grease is forced out the end of the shaft
around the nozzle. This will indicate the
roller is full. Approximately 2 pounds of



grease is required to fill the support roller
assembly. Install and tighten the shaft plug
and plug gasket.

9.

The support roller may now be installed on
the tractor by a direct reversal of the re-
moval procedure.

6. TRACK IDLERS

A, Mdgintenance

Maintenance of the track idlers consists of a 1000
hour lubricating period, and a periodic check for
loose bearings, grease leakage, and excessive

wedr.

The following checks should be made after each
1000 hours of operation:

1.

Remove the track idler guards. Loosen the
capscrews in the frack adjusting screw lock
and turn the adjusting screw into the idler
yoke to take the load off the idler.

Place a block of wood in front of the frack
and move the tractor forward until the block
is under the first truck wheel. This will in-
sure that no load is being carried on the
idler, other than the section of the trock
which it supports.

Using o bar approximately 5 foot long, pry
against the idler bearing retainer and check
for any end play. If any end play is found,
the idler assembly should be removed from
the tractor for disassembly and inspection
and then be rebuilt.

NOTE: If at any time grease is noted leaking
from the seals, the track idler should be re-
moved and disassembled and all paris in-
spected. Grease leakage is one indication of
loose bearings.

B. Idler Slide Bars and Alignment

1.

Inspect the upper and lower track idler slide
bars bolted to the truck frames. If they are
worn excessively they must be turned botiom
side up or end for end to present an un-
worn surface to the idler brackets. Add or
remove shims between the lower slide bars
and the truck frames to provide a sliding fit
between the frack idler brackets and the
slide bars.
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2.

If the track idler flange is wearing unevenly
or cutting on one side, because it is not cen-
tered in the track rail assembly, adjust. Re-
move the track idler guiding plafes and move
sufficient shims from the side which shows no
wear to the side which shows excessive wear.
Reinstall the guiding plates.

€. Removal of Track Idler

1.

Move the tractor until the master track pin
is at the lower front face of the track idler.
The master track pin can be identified as
being longer than the track pins (standard),
protruding approximately %" beyond the
boss in the side bars.

Loosen the adjustment of the track and drive
the master track pin out with a sledge ham-
mer and a driving bar. Uncouple the track
and move the tractor backward until the top
of the track is free of the track idler.

Remove the track idler assembly from the
truck frame.

D. Disassembly of Track Idier

1.

Remave the track idler guards and clean the
track idler thoroughly.

Remove the track idler guiding plates and tie
the spacing shims to the plates to facilitate
alinement of the track idler when re-assem-
bling. Remove the clamping bolts from the
track idler broacket assemblies. Spread the
track idler brackets using o broad foced
chise] and drive the brackets off the track
idler shaff.

Remove the capscrews attaching the bear-
ing refainers fo the frack idler. The track
idler bearing retainers are each provided
with three (3) equally spaced tapped holes
as means of removal. Using three (3) 3"
N.C. puller bolts in these holes, turn the bolis
in evenly to push the bearing retainers, in-



cluding the seal retainers and the seal as-
semblies, off the shaft, CAUTION: Use care
when removing the bearing refainers so that
the steel ball, used for holding the inner
seal ring in position in the bearing retainer,
is not lost. Keep all parts separated so that
the track idler may be re-assembled with the
parts in their original positions. Keep the
parts clean and use care so that the seals are
not scratched or damaged.

Remove the idler shaft from the track idler,

E. Inspection of Track ldler

1.

Wash all parts thoroughly before inspection.
Make certain that the grease passage in the
idler shaft is clean.

Make o visual examination of the shaft and
bearings. If the bearings or the cups show
excessive wear or if they are pitted, they
must be replaced. If the bearing cups are
found to be loose in the bearing retainers,
replace the necessary parts.

Examine the sealing surfaces of the mating
seal rings for scratches, nicks, or burrs as
these surfaces MUST be smooth and flat. If
the sealing surfaces are scratched or dam-
aged in any way, both mating seal rings
must be replaced.

Examine the seal spring rubber boot in each
seal retainer and make certain that it is firm-
ly cemented in place and forms an oil proof
bond between mating parts. The inner faces
of the rubber boot lips should be firmly ce-
mented to the ends of the spring assembly.
The outer face of one boot lip should be firm-
ly cemented to the seal retainer and the
outer face of the other lip should be firmly
cemented to the outer seal ring. No cement is
used on the I.D. or O.D. of the rubber boot
as it is necessary that the outer part remain
flexible to follow the action of the springs in
the follower assembly.

Examine the boot and make sure the rubber
is pliable and the boot is in good condition.
If the boot and seal ring are in good condi-
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tion and are firmly cemented in place, do not
remove.

Remove the inner seal rings from the bear-
ing retainers and examine the seal packing
rings. Replace the seal packing rings if they
are not in good condition.

F. Assembly of Track [dler

Refer to Figs. 13, 14, and 15 and assemble as fol-

lows:

1.

2.

Make certain all parts are clean.

If o new seal assembly is to be installed in
the seal retainers, the seals should ke in-
stalled at this time so that the “Neocprene”
cement, used for cementing the assembly in
place, will have sufficient time to dry.

NOTE: The installation of a new seal assem-
bly in the track idler may be accomplished
by referring to the procedure described
under "E” in “TRUCK WHEELS"” of this sec-
tion,

Press the bearings on the shaft until they are
seated against the shoulders on the shaft.

Install o bearing cup in each bearing re-
tainer. Insert the shaft with the bearings in
place into the idler hub and lubricate the
bearings with clean engine ail.

Install one of the bearing retoiners, com-
plete with inner seal ring assembly, and the
original amount of shims, on the idler
hub and tighten the aftaching capscrews
securely.

Install the other bearing retainer, complete
with inner seal ring assembly, and the orig-
inal amount of shims, on the idler hub. When
tightening the attaching capscrews, turn the
shaft occasionally to be certain that an ex-
cessive pre-load is not being placed on the
bearings. The bearings are properly adjusted
when a slight drag (15 to 45 inch pounds
pre-load) can be felt when turning the shaft
by hand.
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If the bearings are too tight or too loose, it
will be necessary to remove or add the nec-
essary adjusting shims. To do this, remove the
bearing retainer, then add or remove the
estimated number of shims required and re-
assemble. Follow this procedure until the
proper pre-load of the bearings is obtained.
Lock the bearing retainer capscrews in posi-
tion with locking wire.

IMPORTANT: When adding or removing
shims, do not add or remove shims on ane
side only. The fotal thickness of the shims
required fo adjust the bearings should be di-
vided as evenly as possible between the two
sides.

Coat the mating surfaces of the seal rings

Fig. 14 — Track ldler Bracket Defails
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with clean engine oil. Press the seal retainers
(with outer seal ring assemblies cemented in
place), on each end of the shaft. Press each
seal retainer onto the shaft until the outer
face of the seal retainer is flush with the
shoulder on the shaft (this positions the outer
face of the seal retainer 3.094" to 3.098"
from the end of the shaft).

8. Spread the track idler brackets using a

broad faced chisel. Drive or press the brack-
ets on the track idler shaft until they bottom
against the shoulder on the shoft. When in-
stalling the brackets on the shaft, make cer-
tain that the lower machined surfaces of
the brackets are parallel to each other so
that they will set flat on the truck frame.



CAUTION: When installing the idler brackets
on the shaft, make certain that the brackets
are so positioned that the grease plug in
the end of the idler shaft will be to the out-
side when the idler is installed in the tractor.

Using the hand grease gun and special lu-
bricating nozzle, fill the track idler assem-
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Fig. 15 — Track Idler Sectional View
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1.

2,

bly with the specified grease. Pump the
grease in slowly, while holding the nozzle
firmly against its seat in the shaft, until
grease is forced out the end of the shaft
dround the nozzle. This will indicate the
idler is full. Approximately 4 pounds of
grease is required to fill the idler. Install and
tighten the shaft plug and plug gasket.

Installation of Track [dler

Install the track idler on the truck frame.

Install the clamping bolts in the track idler
brackets.

Install the track idler guiding plates in their
original positions with the original shim
pack. Sufficient shims should be added or
removed to provide a sliding fit between the
track idler brackets and slide bars. If neces-
sary, the track idler may be alined with
the track by moving shims from one track
idler guiding plate to the other guiding plate
as explained in “IDLER SLIDE BARS AND
ALINEMENT” in this Section.

Install the frack idler guards,

Couple the track and adiust. Refer to
"TRACK"” Section XVII, for installation and
adjustment of the track.



SECTION XVI—DRAWBAR

Topic Title
Description
Service

Topic No.

1. DESCRIPTION

The drawbar group consists, of a drawbar, hinge
pin, hinge pin bracket, lock pin, coupling pin, lock
shaft, and arm assembly, two (2) shoes {wear
plates), drawbar plate, and two (2) drawbar plate
brackets. Refer to Fig. 1.

One end of the drawbar attaches to the lower
front face of the steering clutch and final drive
housing by means of a hinge pin bracket and
hinge pin; the other end of the drawbar, which in-
corporates the lock pin, coupling pin, lock shaft

and arm assembly, and shoes, is supported by the
drawbar plate. The drawbar plate attaches to the
rear face of the steering clutch and final drive
housing with two (2) brackets.

The drawbar and shoes may swing from side to
side on the drawbar plate, or they can be held
rigid, in various positions, by a series of holes pro-
vided in the drawbar plate and the use of the lock
pin. Both the lockpin and the coupling pin are held
in position by the lock shaft and arm assembly.

Fig. 1 — Prawbar Assembly
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SERVICE

The bolts and capscrews attaching the hinge pin
bracket and the drawbar plate brackets should
be checked periodically to make certain that they
are tightened securely.

A. Removal and Inspection

1. Disconnect the drawbar from the hinge pin
bracket by removing the hinge pin retaining
plate and hinge pin.

2. The drawbar and drawbar plate can then be
removed by removing the capscrews at each

end of the drawbar plate. Replace or re-
pair any parts that show excessive wear.

B. Installation

The drawbar assembly may be installed by direct
reversal of the procedure ouilined under “RE-
MOVAL AND INSPECTION” in this Section.

HINGE PIN
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Fig. 2 — Drawbar Details
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SECTION XVil—TRACKS

Topic Title
Description
Service and Inspection

Topic No.

1. DESCRIPTION

The standard (Modet HD-15A) track rail assembly
consists of thirty-eight (38) links. Track rail assem-
blies for the Models HD-15F and HD-15G Tractors
consist of forty-two (42) links each. Each track rail
assembly is made up of side bars (right and left),
pins, bushings, and grouser shoes, The master link,
for coupling the track together, has ashorter master
bushing with a 2" spacer at each end; a master
pin, which is 5/16" longer and smaller in diam-

eter than the other pins, has been provided to fa-
cilitate the coupling and uncoupling of the track.

Several different types and widths of track shoes,
are available, each adapted to o particular appli-
cation, The most common or standard shoe is es-
sentially o flat plate having one (1) cleat or grouser
which is rolled integral with the plate and extends
its full width.

2. SERVICE AND INSPECTION

Periodic care of the tracks will materially prolong
their useful life. Probably because of the apparent
simplicity of the track, the average owner and
operator may give very litile thought to the factors
that tend to affect its life.

Of utmost importance is the matter of keeping
the frack properly adjusted and the track shoe
bolts properly tightened. The bolts should be tight-
ened using 300 to 310 f1. lbs. torque.

The rail links, or side bars, have only one wearing
surface, that being the surface which contacts the
truck wheels, track idler, and the support rollers.

Usually, however, it becomes necessary to replace
the pins and bushings before the rails wear out
and it is a matter of judgment then as fo whether or
not the [inks are good enough to justify the installa-
tion of a new set of pins and bushings.

The pins and bushings, and their relation to each
other and to the sprockets, constitute the most im-
portant factor in track life. Since only the external
wear on the bushings is appareni, some means
other than casual inspection must be used to de-
termine the amount of wear on the pins and on the
bare of the bushing. The amount of “stretch” in the

GROUSER SHOE
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CAPSCREW

Fig. 1 - Frack Detuails
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track, as indicated by the take-up on the track-
adjusting screw, is usually regarded as an index
to the condition of the interior wear on the bushings
and the wear on pins. However, this must be con-
sidered in connection with the external wear on
the bushings in order to determine the proper
time for turning the pins and bushings.

When the pins and bushings are pressed out of
the track, turned 180 degrees and insialled, new
contact surfaces are brought into play between the
pin and bushing, and between the bushing and
the sprocket. If this operation is performed at the
right time, track life will be prolonged.

It must be remembered too, that as the tracks wear
and the pitch length increases, the point of contact
of the bushings on the sprocket teeth changes. Any
appreciable wear at the base of the sprocket tooth
tends to decrease its pitch, whereas, the wear on
the track increases its pitch length, As a result, the
bushing is inclined to ride higher on the sprocket
tooth. In such case, the sprocket will finally spin in
the track. Under no condition should the combined
wear of the sprocket and track be allowed to
reach the stage where such spinning of the sprock-
ef can occur. This causes exiremely severe repeated
shock to the tractor and may result in serious break-
age. While it is always preferable to install new
sprockets with new fracks, it may not be possible,
and in this case the right and left sprozket should
be interchanged, thus presenting the better side
of the sprocket teeth to the bushings.

The pitch length (distance between centers of pins)
of a new track is 7-27/32”, and the maximum al-
lowable pitch length for a used track is 8-1/32.

Some owners have erroneously adapted the prac-
tice of removing one link in order to bring the
track again within the range of the adjustment
screw, This should never be done, as a track worn
badly enough to take up the length of one (1) link
will be so far out of pitch that the increased wear
on the sprocket will more than counteract the sav-
ing that may be obtained by further life on the
frack.

Occasionally, under extreme abrasive conditions,
the sprocket tooth may wear deep enough into the
bushing to justify turning the pins and bushings
before any apprecioble wear shows on the inside
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of the bushing and on the pins. In other words, the
pitch length of the track may only slightly exceed
the pitch length when new. In any case, the re-
maining thickness of the bushing is the determining
factor. Pins and bushings must be turned before
the bushing wears through and the pin is de-
stroyed, or before the bushing becomes thin
enough to allow it to crack in service.

A. Track Adjustment

The tracks are correctly adjusted when the upper
part of the tracks can be lifted 114" to 2 above
the support rollers with the use of a bar. (IMPOR-
TANT: Run the tractor backward and forward a
few times before checking the adjustment of the
track). Proper adjustment is important because
rapid wear of the tracks and other affected parts
will occur if the tracks are too tight or too loose.

To adjust each track, loosen the capscrews in the
adjusting screw lock nut, then turn the adjusting
screw out of the idler yoke, to force the track idler
ahead and tighten the track or turn the screw into
the yoke to loosen the track. Run the tractor for-
ward and backward o few times. Then check the
adjustment of the track. When correct adjustment
of the track is obtained, tighten the capscrews in
the locknut.

B. Track Removal

1. Move the tractor until the master pin is at
the lower front face of the track idler. The

4
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master pin can be identified as being longer
than the standard pins and protrudes ap-
proximately %’ beyond the boss in the side
bar.

Loosen the capscrews in the adjusting screw
lock and turn the adjusting screw into the
track release yoke until the track is loose.

Hold a “bucking bar” on the inside rail close
to the master pin.

Drive the master track pin out with a sledge
hammer and o driving bar. Uncouple the
track and move the tractor backward until
the track is free of the track sprocket.

C. Track Installation

1.

Place the track under the iruck frame with
open end of links to rear of tractor.

Place an 8" block under the grouser of the
first track shoe.
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Place a bar through the pin hole in rear end
of track.

Now move the tractor backward until the
bar may be hooked over a tooth of the
sprocket. Drive the tractor forward holding
the bar firmly in place on a sprocket tooth
so the track will roll around the sprocket.

Hold the track up so it will go over the sup-
port rollers and the track idler.

Remove the bar and line up the holes in the
ends of the track; make certain that the 2"
spacers, at each end of the master bushing,
are in position with the chamfered side of
the spacer toward the counterbore.

Drive the master pin in place allowing an
equal amount of the master pin to extend
through on each side of the rail.

Adjust the track. Refer to “TRACK ADJUST-
MENT" in this Section.



SECTION XVII—-MAIN FRAME AND EQUALIZER SPRING

Topic Title

General Description ...
Main Frame ..........

Equalizer Spring ... ...
Rigid Beam ..........

Topic Ne.

............ 1

U b W

1. GENERAL DESCRIPTION

A. Main Frame

The main frame is a one piece welded steel struc-
ture, The rear end of the main frame is bolted to
the steering cluich and final drive housing, and is
attached to, and supperted by, an equalizer

spring.
B. Crankcase Guard

The engine crackcase guard is a piessed steel plate
bolted to the main frame for protection of the en-
gine crackcase and the underside of the tractor.
Removable plates in the guard are provided for
draining the engine oil and the coolant.

C. Equalizer Spring

The equalizer spring is o leaf type spring which
pivots on a pin attached to the bottom of the main
frame. The weight of the front end of the tractor
is transmitted to the truck frames through the
equalizer spring.

The spring stabilizes the tractor and its mounted

equipment by permitting the truck frames to oscil-
late. Oscillating truck frames provide more uniform
traction and minimize the shock imposed on the
tractor when operating over rough terrain.

D. Rigid Beam

The rigid beam is used in place of the equalizer
spring on Models HD-15F and HD-15G tractors
which have longer truck frames and are specially
designed for mounting front end equipment. The
rigid beam tends to stabilize the tractor and is
used where track oscillation is not required.

The rigid beam assembly consists of a welded
beam, o saddle, a pivot pin, and the necessary
hardware to complete the assembly. Each end of
the beam welded assembly is bolted securely to
the truck frame top channels of the tractor. Shims
are provided for use between the top of the rigid
beam and the bottom of the main frame side
members,
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Fig. T — Main Frames and Guards
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2. MAIN

A. Maintenance and Inspection

The main frame should be checked periodically
for loose bolts, cracked welds, bending and mis-
alinement, Any of the above conditions should be
corrected immediately.

B. Repair

if the main frame becomes cracked or broken be-

FRAME

cause of unusually rough work, it may be practical
to weld the cracks and reinforce the frame with
suitable steel plates. Before welding the frome it
should be checked for alinement and straightened
if necessary.

If it is not practical or desirable to straighten or
weld the frame, it may be replaced.

3. CRANKCASE GUARD

A. Maintenance and Inspection

The crankcose guard should be checked periodical-
ly for loose bolts and dents which may cause dam-
age fo the engine crankcase. W the crankcase
guard becomes dented it should be removed and
straightened or replaced. Never operate the trac-
tor without the crankcase guard in place, as it is
essential that the crankcase oil pan be guarded at
all times against obstructions,

B. Removual

1. Support the crankcase guard with suvitable

cribbing or jacks, then remove the attaching
capscrews.

2. Remove the crankcase guard.

€. Instaliation

1. Support the crankcase guard in position for
installation. Then install the attaching cap-
screws, locks, and nuts and tighten securely.

Remove the cribbing or jacks used to sup-
port the crankcase guard.

4. EQUALIZER SPRING

A. Maintenance and Inspection

Maintenance of the equalizer spring consists of
periodic checks for loose bolts and excessive wear
of equalizer spring seats and the saddie assembly.
f the spring saddle bolts are broken or will not
tighten they should be replaced. Broken spring
leaves should be replaced immediately. The spring
assembly must be removed when installing new
spring leaves.

B. Removal

1. Remove the crankcase guard. Refer to-

“CRANKCASE GUARD REMOVAL” in this

Section.
2. Remove the capscrews attaching one spring
seat to the truck frame.
3. Apply the brakes and lock them in position.
4, Remove the aftaching capscrews and remove
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the retaining plate and the pivot pin washer
from the front and rear of the equalizer
spring pivot pin.

- ENGINE CRANKCAS

Fig. 2 — Spring Pivot Pin Puller Installed _
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5. Using a chain hoist or jack, raise the front
end of the tractor and block the main frame
securely so that the free end of the spring
is approximately 8" off the truck frame.

6. Install the sliding hammer type puller as

shown in Fig. 2 and remove the equalizer
spring pivot pin. The free end of the equal-
izer spring should be supported with a block
when pulling the pin.

7. Push the spring to the side and allow it to
fall on the ground. Remove the spring from
beneath the tractor.

C. Disassembly
1. Remove the bolts from the rebound clips.
2. Remove the spring saddle bolis.

3. Remove the spring from the saddle assembly
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and place the spring in a suitable vise or

press,

4. Compress the spring and remove the center
bolt.

5. Disassemble the spring. Clean all the mating

surfaces of the spring leaves, seats, saddle
assembly, and spring saddle bolt with a
wire brush. Clean all new parts to be in-
stalled. Do not lubricate the spring leaves.

D. Assembly

1. Using a guiding pin in place of the center
bolt, assemble the spring leaves in a suitable
vise or press. Compress the spring leaves
fully.

Remove the guiding pin and install the center
bolt and tighten securely.



3.

Install the rebound clip bolts, compressing
the spring ds necessary.

Remove the assembled spring from the vise
and assemble the spring with the saddle as-
sembly. Tighten the saddle bolt nuts securely.

E. Installation

1.

3.

Position the spring right side up on the
ground under the tractor with one end near
the fruck frame mounting bracket (spring
seat removed) and the other end forward.

Use o hoist fo place the spring on the truck
frame having the spring seat removed, and
chain the spring to the allied equipment
mounting pad. Push the spring around under
the spring mountings.

Use the hoist to raise the other end of the

spring, using a suitable block between the
end of the spring and the truck frame to
keep the end of bottom spring leaf from
digging into the truck frame. Put the spring
in position on the seat. Lubricate the pivot
pin hole and the pivot pin.

4. Move the hoist to the other end of the spring
and raise the spring to aline the pivot pin
holes. Install the pivot pin and the spring
seat.

5. Install the pivot pin retaining plate and the
pivot pin washer, remove the cribbing, lower
the tractor and install the bolis attaching the
spring seat to the truck frame.

6. Install the crankcase guard as explained in
"CRANKCASE GUARD INSTALLATION,” in
this Section.

5. RIGID BEAM

A. Mainienance and Inspection

The rigid beam must be checked periodically for
loose bolts, cracked welds, bending, and misalign-
meni. Should any of the above conditions exist,
they must be corrected as soon as possible.

B. Removal

1.

Remove the crankcase guard. Refer to
"CRANKCASE GUARD REMOVAL” in this
Section.

Remove the eight (8) capscrews used in bolt-
ing the rigid beam to the truck frames.

Remove the pivot pin washer and the retainer
plate from the front and rear of the pivot pin.

Using a suitable hoist or jack, raise the front
end of the tractor and block the main frame
securely so that the rigid beam is raised ap-
proximately 4" off the truck frame. Using
suitable blocks between the tops of the truck
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frames and the rigid beam mounting pads,
lower the front end of the tractor sufficiently
so that the weight of the rigid beam is im-
posed on the blocks. Do not lower the tractor
to the point where the tractor weight is rest-
ing on the blocks.

5. Use a sliding hammer type puller similar to
the one shown in Fig. 2 o pull the pivot pin.

6. Push the rigid beam to one side and allow it
to fall to the ground then pull it out from
beneath the iractor.

C. Disassembly

Remove the saddle assembly from the rigid beam
if it presents interference with any straightening or
welding operations on the rigid beam.

D. Assembly and Installation

Assemble and install the rigid beam by a direct
reversal of the removal and disassembly procedure.
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SECTION XIX-—-FENDER AND SEAT GROUP

Topic Title

Fenders

Topic No.

1. FENDERS

A. Front Fenders

Two front fenders are provided to protect the fower
sides of the engine and serve as mountings for
the hood side plates which may be obtained as
special equipment,

The fenders may be removed by removing the aot-
taching bolts and capscrews. When installing the
front fenders, the attaching bolts and capscrews
should all be started before any of them are
tightened.

2.

The tractor is provided with two seats. The right
seat may be removed, if desired, for such applica-
tions as scraper or winch work. The left seat is ad-
justable in height. Arm rests are provided which
also serve as battery box covers. Both the seat
cushions and arm rests are replaceable and are

B. Rear Fenders

The rear fender group protects the operator, seats,
fuel tank, and battery boxes from debris carried by
the tracks and serves as a mounting for the cow!,
battery boxes, fuel tank, and seats.

The rear fenders may be removed after removing
the fuel tank, with or without the battery boxes ai-
tached, or, the rear fender group, battery boxes
and fuel tank may be removed as a unit after re-
moving the attaching capscrews.

SEATS
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covered with weather resistant cloth.

Reasonable care should be taken to avoid damag-
ing the seat cushions with sharp or heavy objects,
unnecessary exposure, baftery acids, oils, and
greases.



SECTION XX —SPECIAL EQUIPMENT

Topic Title

General

Cab Group
Hour Meter

Lights ................

Power Pulley
Miscellaneous

Guard Equipment ... ...
Hood Side Plates . . ... ..
Reverse Flow Fan .. ... ..

Topic No.

O N OO bW —

i. GENERAL

Special equipment, mentioned in this section, may
be purchased separately for field installation, or
the tractor may be ordered with the equipment

factory installed. For o more complete list of avail-
able special equipment, refer to your “Allis-Chal-
mers” Dealer.

2. GUARD EQUIPMENT

The standard tractor is equipped with o full width
crankcase guard, a bumper, hinged radiator grille,
truck wheel guards, track idler guards, and sprock-
et guards. Additional protecting guards are avail-
able to protect vital parts of the tractor if they are
desired.

A. Logging Guard Equipment

Logging guard equipment includes o fuel tank and
seat guard group, heavy rear fenders, a bottom

guard group, o heavy mesh grille screen, and en-
gine side screens. This equipment is to be used on
the Model HD-15A only.

1. Heavy Fenders

Heavy fenders replace the standard rear
fenders and serve as mountings for the bat-
tery boxes, fuel tank, and seat guard group.
Refer to Fig. 1.

TANK AND
SEAT GUARD

Fig. 1 —Fuel Tank and Seat Gueard
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Fig. 2 - Boifom Guard

Fig. 3 — Engine Side Screens

2. Fuel Tank and Seat Guard Group

The fuel tank and seat guard group consists
of a heavy guard and reinforcing angle de-
signed to protect the fuel tank. The guard is
mounted on the heavy fenders (special

GUARD (REAR}

CHANNEL I

REAR
GUARD SUPPORT

equipment) and fo the rear of the steering
clutch and final drive housing. Refer to Fig. 1.

3. Bottom Guard Group

The bottom guard group consists of a heavy
front section, which replaces the standard
crankcase guard, and a heavy rear section
which protects the truck frames and the
steering clutch and final drive housing. The
bottom guard group gives the fractor a
smooth underside and the tractor is less like-
ly fo hang up on stumps or rocks.

The bottom guard group is attached to the
tractor with capscrews and requires only
periodic mainfenance checks. The attaching
copscrews should be kept tight. Refer to
Fig. 2.

4. Heavy Mesh Grille Screen

The radiator grille screen has a heavy mesh
and should not be confused with o “bug
screen.” The grille screen is bolted to the out-
side of the radiator grille and does not in-
terfere with opening and closing of the
hinged “radiator grille.”

The engine side screens fasten to the front
fenders and hood. They protect the engine
from debris with a minimum of air resiric-
tion. Refer to Fig. 3.

3. HOOD SIDE PLATES

Hood side plates with louvers are available for
cold weather use. They hook to the hood and fasten
to the fenders with over center spring loaded snap

fasteners. The side plates can not be used on trac-
tors equipped with hydraulic dozers.
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4. PUSHER TYPE FAN

A pusher type fon is available as a substitute for
the standard fan if tractor operation makes its use
desirable.

Installation

Refer to “REMOVAL OF FAN" in Section IV. Re-

move the suction fan and fan spacer. Discard the
fan spacer and suction fan attaching capscrews.
Install the pusher type fan with the capscrews
provided.

2. CAB GROUP

The cab group is an all steel enclosure with rubber
mounted, safety glass windows. The cab is to be
used with the Model HD-15A Tractor only. When

installing a cab on the tractor it is recommended
that heavy fenders be used.

6. HOUR METER

A. Description

The hour meter records the number of hours the
engine has operated and is spring driven, and elec-
trically wound. The switch, controlled by the engine
oil pressure closes the clock-winding circuit when-
ever the oil pressure is above 3 pounds. Therefore,
the clock can not wind when the engine is not run-
ning. The clock may continue to run as much as 3
minutes after the engine stops or until the spring
has run down. The clock has been adjusted to run
a little slow to compensate for the overrun,

All hands move clockwise. The small indicator
(upper left) visibly furns when the meter is record-
ing. The meter records up to 10,000 hours and
repeats. The four figures of the hours of operation
are redd from the three hands as follows:
195
* [
Use number passed on 10 hour
(outer) track here.

Use number of marks passed beyond
last figure on 10 hour track here.

5

A

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

B. Installation

1. Install the hour meter in the opening pro-
vided for its mounting in the right side of
the instrument panel. Refer to Fig. 1 in Sec-
tion VIIL.

2. |Install the hour meter pressure switch in the
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Fig. 4 — Engine Hour Meter

Tee fitting, connecting the oil pressure line
and the lubricating oil pressure gage. The
Tee fitting is located on the oil pressure gage.

Install the pressure switch wires and hour
meter wires as shown in Fig, 2 in Section VIII.
The small hour meter wire is grounded to the
engine temperafure gage, the large wire is
fastened to either terminal of the pressure
swifch. The other terminal of the pressure
switch is connected to the left side of the
ammeter as viewed from the rear.

C. Inspection

Inspect all hour meter wiring for poor terminal
connections, broken wires, and frayed or oil soaked
wires, Replace if necessary.



D. Check Pressure Switch

Remove the pressure switch to hour meter wire, at
pressure switch end of the wire. Connect a 12-volt
test lamp (o 12-volt tail light bulb may be used)
to the pressure switch terminal in place of the
wire that was removed, and ground the other end
of the test lamp wire to the engine or main frame.
Start the engine. If the lamp fails to light {with
engine oil pressure normal) the switch is inopera-

tive, and must be replaced.

If the pressure switch and wiring are in good con-
dition, indicated by the lighting of the test lamp,
and the hour meter does not operate, the hour
meter should be removed and returned to the
nearest “Allis-Chalmers” Industrial Dealer for o
trade in allowance on o new meter.

7. LIGHTS

Either o rear flood light or a tail light may be in-
stalled on the bracket located on the upper left
hand corner of the fuel tank. Since both the flood
light and tail light use the same mounting bracket,
both cannot be used at the same time.

To Install Tail Light or Rear Flood Light

1. Mount the light on the welded bracket lo-
cated on the front of the fuel tank near the
upper left hand corner.

Install the terminal end of the short cable
provided with the light, to the terminal con-
nection on the light, place the two cable sup-
porfing clips on the cable and attach the
clips to the fuel tank and the left fender. The

cable should extend a few inches ahead of
the fuel shut-off valve.

Remove the floor plates. Thread the long
cable provided with the light, along the in-
side of the left fender and main frame (ter-
minal end toward the front) and through the
bottom of the cowl to the light switch. At-
tach the cable terminal fo the light switch.
Install the eight (8) cable supporting clips
and attach the clips to the cowl, main frame,
and left fender. Install the fuse in the fuse
holder and connect the two cables together
at the fuse holder.

4. Install the floor plates.

8. POWER PULLEY

A. Description

The power pulley is mounted on the rear of the
tractor and driven by the transmission top shaft.
The pulley is eighteen (18) inches in diameter and
has o fifteen (15) inch face.

The power pulley rotates clockwise at 693 R.P.M.
at 1600 R.P.M. engine speed. A manually operated
lever is provided to engage or disengage the
power pulley.

B. Installation

1. Remove the capscrews aftaching the rear
bevel gear compartment cover to the steer-
ing clutch and final drive housing and re-
move the cover and gasket.

2. Place the female splined coupling on the
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power pulley coupling shaft, with the pin
hole in the coupling facing the power pulley.
Aline the pin hole in coupling with the hole
in the shaft and install the coupling attach-

ing pin.

Cement a new gasket (using gasket cement)
in position on the powet pulley, place the
power pulley in position entering the splines
of the transmission top shaft into the shaft
coupling. Install the attaching capscrews and
lockwashers supplied, then tighten the cap-
screws securely.

4. Remove the filler plug, located on the top of
the power pulley gear case, and the level
plug located on the right side of the power
pulley, and fill the power pulley gear case

to the level plug hole with the same lubricant



specified for the transmission and final
drives. Install the level and filler plugs and
tighten them securely.

C. Removal

The power pulley may be removed by direct re-

versal of the installation procedure.

When the power pulley is removed, install the rear
bevel gear compartment cover using o new gasket
and the original length capscrews.

9. MISCELLANEOUS

In addition to the above special equipment, several
other items, as described below, are available.

A. Radiator Screen — Fine Mesh

This screen is designed to prevent fine particles of
moss, bark, ledves, and efc. from entering the ra-
diator cooling passages and restricting air flow
through the radiator. It can not be used when the
tractor is equipped with o pusher type fan,

B. Radiator Curfain

The rodiator curtain is used with other special
equipment for cold weather operation. Its purpose
is to help raise the engine operating temperature.
It can not be used when the tractor is equipped
with a pusher type fan.
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C. Engine Pre-Heater

The pre-heater is a portable fuel oil torch equipped
with an electric blower. It is used to pre-heat the
engine internally under conditions of extreme cold.

D. Pre-Cleaner Extension

Pre-cleaner extensions are used when the tractor is
operated under extremely dusty or sandy con-
ditions.

E. Heavy Duty Filters

This special equipment consists of large capacity
fuel il or lubricating oil filters. The required at-
taching brackets for field installation must be or-
dered separately from repair stock.



SECTION XXiI—-GENERAL MAINTENANCE INSTRUCTIONS

Topic Title

Bearings and Bushings

Shafts and Splines . . . ..
Shifting Forks . ..... ...
Oil Seals . ...........
Guaskets . ............
Gears ..............

Wiring .............
Botteries ............
Radiator ............
Filters .. ... .........

Piping ........... ...

TopicNo.

WO N O W=

1. BEARINGS AND BUSHINGS

A, Ball Bearings

Clean and inspect all ball bearings to see that they
roll freely and are free from cracked, pitted, or
worn balls and races.

Badly worn bearings can be detected by the pres-
ence of excessive end play between the outer and
inner races. This condition can be detected by hold-
ing one race steady and moving the other race
endwise, comparing the difference in movement
of the races of the used bearing and o new
bearing.

Check the outer and inner races for indications of
bearing creepage. This can be detected by marks
on the bearing races or on the bearing area of the
bore or shaft where the bearing has been used.

Always lubricate a replacement bearing at assem-
bly with clean lubricant.

B. Tapered Roller Bearings

1. Thoroughly clean and inspect the bearings
for worn or pitted rollers and races.

2. Inspect the outside of the bearing cup (outer
race) and the inside of the cone (inner race)
for marks which indicate creepage.

3. Always setup a tapered roller bearing in
accordance with the specifications. DO NOT

EXPERIMENT. A properly set up tapered
roller bearing will give satisfactory service
for o very long time, while a bearing pre-

~ loaded too much or set up tco loose may
fail in o comparatively short fime.

4. Lubricate the bearings at assembly with
clean lubricant.

€. Needle Bearings

Needle bearings are used primarily in place of
bushings where an oscillating motion is present.
They are seldom used on a revolving part.

1. Thoroughly clean and inspect the rollers for
wear or damage.

2. Inspect the needle retaining cage for dents
which may interfere with the free rolling of
the needles.

3. Be sure thot the needles or rollers are not
“cocked” in the cage and rotate each needle
individually to be sure that it will furn,

4. Lubricate or pack the bearings af assembly
with clean lubricant,

D. General

1. Do not use a bearing which is in bad con-
dition except in emergencies.



Keep all bearings spotlessly clean and well
lubricated to prevent rusting.

Use o press or driver when installing bear-
ings. If these are not available use o copper
or brass rod to install the bearings.

When installing a bearing on a shaft, drive
on the inner race; when installing itin a bore,
drive on the outer race.

Be careful not to strike the shield, snap ring
or balls when using a rod to install the
bearings.

When using a sliding hammer to remove or
install an assembly containing tapered roller
bearings, be sure that the pull is evenly dis-

2, SHAFTS

A. Shafts

1.

Inspect all shafts for worn areas and to see
that they are not twisted or bent.

B. Splines

1.

Inspect the splines of splined shafts for
roughness or wear. Remove any slight rough-
ness from the splines with a stone or mill file.

Be sure that all splined shafts are smooth

tributed on the bearing. Do not allow the
cup and the cone of the bearings fo become
separated, as each blow of the sliding ham-
mer, with the cup and cone separated, would
cause the cup and the cone to be rammed
together and may damage the bearing.

E. Bushings

1.

Do not remove the bushings for inspection,
unless the bushings are loose in their bores
or are excessively worn, then they must be
removed and replaced.

Use o press or a driver to install the bushings
and ream them to the specified dimensions
when reoming is required.

AND SPLINES

and try all the gears on their respective
shafts to be sure that they slide freely on the
splines.

€. Detenis

1.

On shifting shaft containing detents, be sure
that the detent balls have been entering the
detent notches on the shaft. Remove any
burrs or roughness on the detent ball path
with a stone or mill file,

3. SHIFTING FORKS

Check the shifter forks for tightness and proper
location on the shifter shatfts, also, make certain
that they are not bent as indicated by uneven wear.
Observe the shifter prongs for wear on the side
faces and the inside faces. Also check the shifting

grooves or slots in the shifting collars in which the
forks operate. Remove any roughness with a stone
or mill file, Refer to “FITS AND TOLERANCES,”
Section XX, for tolerances when new.

4. OIL SEALS

A. Lip Type

1.

When any work has been done which in-
volves the removal of a shaft from an oil
seal or the removal of a seal from its bore,
the lip of the seal must be carefully ex-
amined.

The sealing lip must not be scratched,
folded over, torn or charred from heat. The
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lip must be flexible and the spring inside the
lip must have the proper fension to refurn
the lip to its proper position when it is
pressed in by hand.

Be sure that the portion of the shaft con-
tacted by the seals is smooth and free from
tool marks or burrs.



When installing a seal on o shaft or a shaft
through o seal, be sure to protect the sealing
lip from damage which might be caused
from a keyway, splines, threads or a hole
through the shaft. A small scratch or cut, or
a fold in the lip of the seal, will render the

about 1 hour before installing. This will lu-
bricate the lip expanding spring and make
the lip pliable.

B. Positive Type

1. The sealing surfaces of the seal rings (posi-
seal useless. . P
tive type) must be smooth and flat; and
Use a seal installing bushing or o thin sheet scrufch-es on the sealing surface, no matter
of stiff paper wrapped around the sharp por- how.shghf, may be conducive to leakage of
tion of the shaft, then slide the seals over lubricant. H_: replacement of o seal ring is
the bushing or paper. necessary, its mating ring must also be re-
placed. When assembling, make certain that
Use a seal installing tool or a press when in- the sealing surfaces are clean, and lubricate
stalling seals in their bores to prevent dam- the sealing surfaces with light engine oil.
age to the outer case of the seals. If the
proper tools are not available, a smooth 2. Chec.k .the rubber boot for cracks and be sure
piece of iron or a block of wood can be that it is securely cemenh.ad to the spring fol-
placed flat against the face of the seal and lower assembly or seal ring.
the seal can be driven into position with «
hammer. 3. Check the spring follower to make certain all
springs are in good condition and that the
When a new lip type seal is to be installed, follower is exerting an even pressure on its
always soak it in warm lubricating oil for entire periphery.
5. GASKETS
When o gasket is removed from the tractor, the container until it is needed.
clean it and inspect it for damage. If it is in
good COﬂdiTiOﬂ, and is to be used again, im- 2. Do not use a gClSE(ET which is torn, hardened
merse it in o container of oil and keep it in or shrunken out of shape.
6. GEARS
1. Thoroughly clean and inspect all gears for 2. Check the internal splines for galling or
ghly p 9 P galling
worn, pitted, chipped or cracked teeth. roughness.
7. HOSES
1. Inspect all water and air hoses, fuel lines, on the inside of the hoses. Replace if nec-
and lubricating oil lines for lecks and signs essary.
of collapsing, or deterioration of the rubber
8. WIRING
1. Do not allow the insulation of the wires and tape.
cables fo become soaked with fuel oil or lu-
bricating oil. 3. Keep all terminals and connections clean and

tight.
2. Wrap all frayed spots of the insulation with
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9. BATTERIES

Keep the batteries clean and filled to the
proper level with electrolyte.

Be sure that the battery hold-down assem-
blies are tight and do not allow the batteries

to move around in their compartment,

3. Periodically clean the battery terminals and
apply « light coating of vaseline to the ter-
minals.

10. RADIATOR

Keep the radiator filled to the proper level
with clean coolant. Only clean water free
from lime or other minerals should be used.
A permanent fype (ethylene glycol) anti-
freeze solution should be used in freezing
weather.

Keep the radiator cap on tight.

11.

Fuel filter elemenis should be changed when
clogged (indicated by insufficient supply of
fuel to engine). Engine oil filter elements
should be changed at the same time the en-
gine oil is changed.

When installing new filter elements be sure

3. Remove all leaves and other debris from the
air passages of the radiator. DO NOT PAINT
THE RADIATOR CORE.

4. Keep all radiator mounting bolts properly

tightened. Replace mountings if they be-
come oil soaked or domaged.

FILTERS

that all gaskets are in place and are in good
condition.

3. Check all filter connections for leaks after an
element has been replaced.

12. PIPING

Tighten the “Sealastic” fittings onthe hydrau-
lic steering control tubes only tight enough
to prevent leckage. If the fittings are drawn
up too tight they will be damaged and must

be replaced.

2. Always be sure that the ferrules and nuts are
clean before tightening.

13. FASTENERS

Keep all nuts, bolts, hose clamps, etc., tight
at all times.

A periodic check of these parts does not
take long and may prevent the occurrence
of a major failure.

2. Inspect the track shoe bolts frequently, es-

pecially if operating over rough hard ter-
rain. .

3. Replace any broken or missing capscrews,
nuts, or lockwashers.

14. MISCELLANEOUS

Keep the outside of the engine free from de-
posits of oily dust, which acts as an insulation
material and prevents cooling by radiation.

Make all adjustments as specified in this
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manual.

3. Use only genuine “Allis-Chalmers” parts for
replacement. Make substitutions in case of
emergency only.



SECTION XXH—FITS AND TOLERANCES

Topic Title Topic No.

General ........... .. ... ... .....
Engine . ... ... . .. ... L.
Engine Clutch ....................
Transmission . ....................
Bevel Gear ond Steering Clutches. . . . .
Final Drives .. ....................
Truck Wheels . ....................
Track SupportRollers .. ... . ...
Track Idlers .. ......... ... Cee

O ON O LN

1. GENERAL

This section is written fo provide the mechanics re- amount of wear permissible beforg the parts must
sponsible for maintenance of the tractor with the be replaced.
proper fits and tolerances of various assemblies.

When making repairs to the tractor, always refer

The information herein deals with the fits and to this section to obtain information on the proper
tolerances of parts when they are new and the fits and tolerances.
2. ENGINE

Install New Parts
When Clearance

Description Size of New Parts Exceeds
A. Cylinder Liners

1. Inside diameter . ... ... .. ... ... ... ... .. .. ..., 4.2495" 1o 4.2505"
2. Diameter of pistonskirt ....... ... ... .. . 4.2433" to 4.2455"
3. Clearance of piston with liner. ... ... ... ..... .. 004" to 00727 .010"
4, Allowable taper ... .. ... . ... oL .0015"
5. Allowable out of round (when installed). .......... .0015"
6. Clearance linerwithblock . ... .. ... ... .. ........ Slip fit
7. Height of cylinder liner above cylinder block—Prior to

Engine Serial No. 6A-16283.................. 002" to .006"
8. Height of cylinder block above cylinder liner— Effective

with Engine Serial No. 6A-16283.............. 046" 1o .050”

9. Allowable difference between any two adjacent cyl-
inder liners measured from top of liner to top flat
surface of cylinder block. . .. ................. .002”

B. Pistons

1. Pisten length . ... ... . .. .. .. .. ... ... ... ... 6.00”

2. Pistonpinlength ........ ... ... ... ... .. ........ 3.610" to 3.620”

3. Inside diameter of piston pin bushing.............. 1.5025" to 1.503"

4. Ovtside diameter of piston pin.................. 1.4996" to 1.500”

5. Cleqrance—pin and piston bushing. . ............. .0025" to  .0034" 0107
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install New Parts
When Clearance
Description Size of New Parts Exceeds

€. Piston Rings— Compression

1. Number of ringsand width. .. .................. 4"

2. Gap between ends — fitted
1st and 2nd rings from top (chromium plated). . . .. 025" to .040"
3rd and 4th rings from top (tinplated). . .. ... . ... 025" to .035"
3rd and 4th rings from top (chromium plated). . . .. 025" to .040"

3. Clearance in groove
Upper ring {chromium plated) . ................ 010" to .0125" 0227
2nd ring from top (chromium plated). .. ... ... ... 008" to .0105" .015"
3rd and 4th rings from top (tin plated). . ... ... .. 006" to .0085” 013"
3rd and 4th rings from top (chromium plated). . . .. .006" to .0085" 013"

D. Piston Rings—Oil Conirel

1. Number of ringsand width ........... ...... ... 2 — 316" three piece ring
2. Gopbetweenends —fitted . ... ... ... ... ... ... 010" to .020” .040"
3. Clearance in groOves ... ..........uiuurnienn. .0015" 1o .0055" .0095"

E. Crunkshafi

1. Diameter of crank pinjournals . ....... ... ... ... 2.750" 4 .000", — .001”

2. Width between cheeks . ... ... ... ... .. ... ... 2.125" 4 .0027, — .002"

3. Diometer of main bearing journals. ... ... ... ... 3.500” - .000", — .001"

4, Width between cheeks ..................... ... 1.500” + 005", — .005"

5. Crankshaftjournals may beground . ........... ... .010",.020", and .030"

6. Undersize bearings available for service. ... ....... .0027,.010”, .020”, and .030"

7. Crankshaft end play ... ... ... ... ... ... ... 004" minimum 018"
8. Oversize rear main thrust washers available for

SBEVICE v v vt e e e e e .005"

F. Main Bearings

1. Number of main bearings in engine. . ... ... ...... 7

2. Diameter —inside of shell ... ... ... . ... ... ... 3.502” + .001", — .000"

3. Diameter of crankshaft main bearing journals. ... ... 3.500” + .000", — .001”

4. Clearance —shell and journal .......... ... . ... .002" to .004" .006"
5. Widthof shell ................. e 1-3716"

6. Undersize bearings available for service .......... .002%, .010", .020", and .030"

G. Connecting Rod Bearings

1. Widthofshell ...... .. ... ... .. . ... ..., .. 1-7/8"

2. Diometer —inside ofshell . ... .. .. ... ... ... .. .. 2.7527 4 001", — .000”

3. Diameter of crankshaft connecting rod journals. ... 2.750” - .000", — .001" :
4. Clearance —shell and journal ... .. ... .. ... .002" to .004" .006"
5. Undersize bearings available for service. ... ... . ... 002, 010", .020”, and .030"
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Description

H. Connecting Rods

Length ... .
Diameter — inside of connecting rod bearing shell. . .
Clearance — connecting rod bearing shell and journal
Width of rod - lower end. . ..... .. ... ... ... .. ..
End play — lower end on journal. ... ... ... ...
Diameter of piston pin

Diameter inside connecting rod bushing. ... .. ... ...

N ;AL

Clearance — pin and bushing

1. Exhavust Valve

Valve lift
Angle of valve seat . ... ... .. ... ... .. ... . ... .
Width of valve face
. Valve lash

Diameter — inside of valve guide .. ... ... ... .. ..
Clearance — stem and guide. ... ... ... ... ... ..
Valve standout — with bottom of head

00N AW
=
o]
3
]
i
0]
-
0
s
<
=
<
@
o
4]
o]
jo 1

J. Exhaust Valve Insert

1. Seat angle
2. Seat width

L. Rocker Arms

Qutside diameter of rocker arm shaft. .. .. .. ... ...
Inside diameter of rocker arm bushing. ... . ... ...
Clearance — shaft and rocker arm

BowN -

M. Cam Followers

Outside diameter of cam followers. ... .. ... ...
Inside diameter of follower bore in cylinder head. . . .
Clearance — follower and eylinder head. ... ... .. ..
Clearance — follower roller bushing and pin. ... .. ..

AW~

N. Gear Train

1. Backlash of gears in gear train, ... ... .. ... ... ...

Install New Parts
When Clearance

Size of New Parts Exceeds
10.125"
2.752" 4 .0017, — 000"
0027 to 004" 006"
2.115"t02.1177
006" ta .0N2"
1.4996" to 1.500"
1.5025" to 1.503"
0025 to .0034" 0107
375"
30°
316"

.009” at Operating Temperature
1-9 16"
.3425" + .000", — .001"
.3445" -+ .001", — .000"
.002" to .004"
—-.005" to 4 .014"

.006”

30°
116" to 3/32"

.5632" to .5637"
.3445" to .3455"

002" to .004” . 008"

.8740" -- .000”, — .0005"
.875" - .001”, — .000"
.001"fo0 .0025"

.004" to .006"

.004"

1.0617 -+ .000", — .001”
1.062” + .001”, — .000"
007" to.003"
.0005" to .0016"

006"
015"

.003” to .008" 010"



Description

Size of New Puarts

O. Idler Gear (Double Row Tapered Roller Bearing)

1.

Backlash of gears in gear train

P. Balance Shafi

D=

7.

inside diameter —end bearings . . ........ ... ...
Qutside diameter — shaft journals
Clearance — bearing with shaft. . .............. ..

End clearance — thrust washer with thrust shouider
on shaft

Clearance — balance weight bushing with balance
weighthub . ... .. ... o

End clearance — balance weight bushing with balance
weight hub

Oversize thrust washers available for service

Q. Camshaft

1. Inside diameter —end bearings . .......... ... ...
2. Inside diameter — intermediate bearings. ..........
3. Qutside diameter — shaft journals . ..............
4. Clearance — end bearings withshaft. .............
5 Clearance — intermediate bearings with shaft. ... ...
6. End clearance — thrust washer with thrust shoulder on
shaft

7. Clearance — balance weight bushing with balance
weighthub ... .. i
8. End clearance — balance weight bushing with balance
weighthub . ... .. .
9. Oversize thrust washers available for service. ... ...
10. Undersize end bearings available for service. . ... ..

R. Blower

1. Clearance — rotors to front end plate (governor end)
2 Clearance — rotors fo rear end plafe (gear end). .. ..
3. Clearance of rotors — between leading side of upper
rotor and trailing side of lower rotor. ...........
4. Clearance of rotors — between trailing side of upper
rotor and leading side of lower rotor...........
5. Backlash between blower rotor gears. . ............
6. Clearance between lobes and housing . ...........
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003" to .008"

Install New Parts
When Clearance
Exceeds

.010”

1.500" 4+ .001”, — .000"
1.498" - .0005", — .000"

.0015" to .003"
004" 1o .018"
001" to .0035"

.010” to .016"
.010”

1.500"

.006”

018"

006"

-+ .001", — .000"
1.501” - .001", — .000”

1.4980" - .0005", — .000”

.0015" to .003"
.0025" to .004"

.004"” t0.018"

001" 1o .0035"
010" to .016"
010"

.010", .020"

014" minimum
007" minimum

016" minimum

002" to .006"
001 10 .0015"
.004” minimum

006"
009"

.018"

.006"

004"



Install New Parts
When Clearance

Description Size of New Parts Exceeds
5. Blower Drive

1. Inside diameter of support assembly bushings. . ... ... 1.626" + .0005", — .000"
2. Qutside diameter of drive gear hub. .. .. .. ... ... . 1.625" 4+ 0007, — .0005"
3. Clearance — support assembly bushing with drive gear

hub o .001" 10 .002" .005"
4. End clearance — support assembly bushing with drive

gear hub .. ... ... . .003" to .006" 010"
5. Backlash — blower drive gear with camshaft gear. . . . .003" 10 .008" 010"

T. Lubrication Oil Pump

1. Radial clearance — gears with pump body. ... .. .. 002" minimum .0045"
2. End clearance — gears with pump body. ... ..... .. .002” minimum .0045"
3. Backlash — pump driven gear with intermediate gear  .002” 10 .006" .006"
4. Backlash — intermediate gear with crankshaft gear. . .002" to .006"

U. Torque Wrench Specifications

Application Tarque - Foot Pounds

Injector clamp nuts ... ... L 20-25
Exhaust Muffler studs . ............... ... ... ... . .. 15-30
Exhaust muffler nuts ... ... ... ... ... ... ... .. 20-25
Control shaft bracket bolts . ... ... ... ... ... ... ... . 10-12
Cam follower guide bolts . ................. .. ... .. . 12-15
Hand hole cover bolts ....................... ... .. 10-15
Air intake tube to blower housing bolts . .. .. ... ... ... . 16-20
Flywheel housing bolts .......... ... . ... ... .. .. .. 90 - 100
Injector clamp nuts . ... ... L 20-25
Blower to block bolts

size —7/16" N.C. . ... . . 55-60
Lifter bracket bolts .. ...... ... ... ... . ... ... ... .. 55 - 60
Connecting rod nuts . .......... ... ... ... ... ... . 65-75
Rocker shaft bracket bolts .. ... ... ... .. ... .. . .. ?0-100
Flywheel bolts ... ... ... ... ... ... ......... ... 150- 160
Cylinder head nuts . ........ ... ... .. ... ..... .. ... 165-175
Main bearing bolts .. ... .. .. o 180 - 190
Blower rotor gear bolts . ... ... .. ... ... .. . . ... .. .. 55-65
Crankshaft end bolt .. ... ... FE 180 -.200
Coam and balance shaftnuts . ... ... ... .. .. ... .. .. 300 - 325
Bearing retainer to idler gear capscrews . ... ....... ... 24 -29
Flywheel housing to idler gear hub capscrews . ......... 30-35
Water pump drive coupling capscrew .. ........ ... .. 25-30
Blower drive coupling bolts . ....... .. ... .. ... ... .. 20-25
Cam and balance shaft end bearing bolts. . . .. .. ... ... 35- 40
Water manifold nuts . ... .. .. ... . . 25-30
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3. ENGINE CLUTCH

Description Size of New Parts

Thickness of driven plate assembly. .. .......... ... ... 15/32"

O

o

e

4. TRANSMISSION

. Fit of transmission case pilot in bore of steering cluich

ROUSING « ot e .002" to .005" loose
Clearance between bevel pinion shaft front bearing and

bearing cover ......... ... .000” to .002"
Backlash between bevel pinion teeth and bevel gear

teeth ... ... .008" 10 .014"
Width of shifter fork grooves in all shifting collars of

fransmission . ... ... . 432" to .442"
Thickness of all shifter fork prongs in transmission . . . . 417" to 422"
Clearance of shifter fork prongs in grooves of shifting

collars ... . 010" to .025"

5. BEVEL GEAR AND STEERING CLUTCHES

Pre-load of steering clutch and beve!l gear shaft bearings 002" 10 .004" tight
Backlash between bevel gear teeth and bevel pinion

feeth .. e .008" 10 .014"
Foot pounds torque specified for tightening steering

clutch driving hub retaining capscrew. ........... 300
Foot pounds torque specified for tightening bevel gear

attaching nuts . ... . ... ... i 168 -178
Specified standout — face of steering clutch hub flange

to face of clutch throwout plate in assembly. ... .. .. -+ or —.065"
Specified thickness of steering clutch internal tooth

friction disc ........ ... ... S .084" to0 .096"
Specified thickness of steering clutch external tooth

friction disc ... ... .. 152" 10 1577
Assembled height of steering clutch pressure spring. .. 4-17/64"
Pounds load of steering clutch pressure spring at

4-17/64"height .. ... ... ... .. . e 380 to 420 per spring

6. FINAL DRIVES

Pre-load of final drive pinion shaff bearings ... ... .. .002" to .003" tight
Pre-load of final drive intermediate pinion bearings. . . .002" to .003" tight
Pre-load of final drive sprocket shaft bearings. ... .. .. .002" to0 .003" tight
Pre-load of final drive sprocket shaft outer bearing. .. 19 to 25 in. lbs.
Foot pounds torque specified for tightening driving

sprocket refaining nut ... 4500 to 5000
Foot pounds torque specified for tightening brake drum

hub retaining capscrew .. ... . . 300
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7. TRUCK WHEELS

1. Pre-load of truck wheel bearings ............ .. . . . 15 10 45 in. lbs.

2. Standout — each end of shaft to face of seal retainer. . 3.260” to 3.265"
3. Foot pounds torque specified for tightening truck wheel
bracket capscrews ... ... L L 290 to 300

8. TRACK SUPPORT ROLLERS

1. Pre-load of bearings in track support roller . .. ... ... 15to 45 in. lbs.
2. Standout — end of shaft to face of seal retainer. ... . . 3.435" 1o 3.4407

9. TRACK IDLERS

Pre-load of frack idler bearings ....... ... .. ... .. 15 to 45in. lbs.
2. Standout— each end of shaft to face of seal retainer. ..  3.094” to 3.098"
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SECTION XXIil—TROUBLE SHOOTING

This section contains trouble shooting information
and tests which can be made to determine the
cause of troubles that may develop in the tractor

when used under average working conditions. Each

symptom of trouble is recorded under the individ-

val unit or system and is followed by a list of the

Topic Title
Engine

Engine Starting System

Engine Fuel System

Engine Air Intake System

Engine Cooling System

Engine Lubricating System
Generator,.Regulator, Lights, and Wiring

Instruments
Engine Starfing Aid

Engine Clutch and Clutch Brake. .. ...

possible causes of the trouble. The tests necessary
to determine which of the possible causes is respon-
sible for the trouble are explained ofter each
possible cause, with reference to where instruc-
tions for their correction may be found.

Transmission and Gear Shift

Steering Brokes
Steering Cluiches
Equalizer Spring
Final Drives

Topic No.

o IR s N &, SN SO JN B IS

Truck Wheels, Support Rollers, and

Track ldlers
Tracks
Track Release
Truck Frames

1. ENGINE

A. Engine Wiil Not Turn

1.

Engine Is Locked or Seized

This can be due to extended idle or storage
periods or to the improper preparation of
the engine for storage, in which case the
parts may have rusted or corroded and
seized. Broken piston rings, gears, etc., may
also be the cause of the locking. Try to turn
the engine by using a large wrench on the
pulley end of the crankshaft. If the engine
turns, the lock is relieved. If the engine does
not turn, internal damage is indicated and
further investigation must be made.

Starter or Starter Switch Inoperative

Refer to Topic No. 2 in this section.
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3.

Incorrect Oil Viscosity

Refer to “SPECIFICATIONS OF LUBRI-
CANTS” in Section | for correct grade of oil.
If weather is exiremely cold, use of the cold
weather engine primer is necessary. Refer to
“ENGINE AIR INTAKE SYSTEM” in Section
.

Baiteries Weak

Recharge the botteries or replace them with
fully charged batteries.

B. Engine Fails to Start

T.

Slow Cranking Speed

A cranking speed of 80 R.P.M. is required for
dependable starting. The baiteries may be

E



too weak or the starting motor may not be
delivering its maximum torque. Cold weather
starting requires the use of the cold weather
engine primer. Refer to “ENGINE AIR IN-
TAKE SYSTEM" in Section llI.

. Engine Shut-Off Controls Out of

Adjustment

Check the adjustment of the engine shut-off
air valve, and governor linkage. Make cer-
tain the throttle lever is in starting position
(half way open). Refer to “"GOVERNOR
AND ENGINE CONTROLS” in Section VI.

. Insufficient Supply of Fuel to Injectors

Refer to “ENGINE FUEL SYSTEM” in Topic
No. 3 of this Section.

Blower Not Turning

Refer to “ENGINE AIR INTAKE SYSTEM” in
Topic No. 4 of this Section.

Woater in Air Boxt

(Possible after a disassembly of the cylinder
head.) Dry the air box through the hand
holes in the cylinder block after removal of
the covers. Check the air box drain tubes for

clogging.
Improper Timing

This could be possible just after the engine
has been rebuilt, Refer to “ENGINE” in Sec-
tion 1X.

C. Loss of Power

1.

Injector Racks Not Properly
Positioned

Refer to "ENGINE FUEL SYSTEM" in Section
.

2. Injectors Improperly Timed

Refer to “"ENGINE FUEL SYSTEM” in Section
11.

3. Cylinders Cutting Out

Trace a missing cylinder as follows:
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a. Remove the hood and rocker arm cover.
Check the adjustment of the exhaust
valve lash as explained in “"ENGINE” in
Section |X. Operate the engine at 600 to
800 R.P.M., cutting out each injector in
turn by holding the injector follower
down with a screwdriver or o wood
block. A decrease in engine speed with
the injector follower held down indicates
that the injector for that cylinder is
working. If no decrease in engine speed
is noted, the injector is not working.

b. Stop the engine and remove the fuel
line that connects the injector with the re-
turn fuel manifold. Hold o finger over
the injector fuel outlet and crank the
engine with the starter. Fuel emerging
from the injector, with the engine turn-
ing, indicates that fuel is reaching the
injector but is not being injected into the
cylinder. Remove the injector and re-
place it with a new or reconditioned in-
jector.

¢. If replacement of the injector fails to
eliminate the condition, the compression
pressure of the cylinder should be
checked and the reason for loss of com-
pression determined. Refer to “LOSS OF
COMPRESSION” next item.

4. Loss of Compression

This may be due to leaking exhaust valves
or worn pistons, rings, or cylinder liners. Use
a pressure gage to check the compression
pressures of each cylinder.

d. Remove the hood and valve rocker arm
cover, and start with No. 1 cylinder to
check the compression pressure,

b. Remove the fuel lines from both the in-
jector and the fuel connectors for that
cylinder.

c. Remove the injector and install the com-
pression gage in its place in the same
manner as the injector was installed. Use
one of the fuel lines that were removed
as o “Jumper” connection between the



fuel inlet and the fuel return connectors.
This will permit fuel from the inlet fo pass
directly to the return fuel manifold.

d. Close the vent valve of the gage, start
the engine, run at approximately 500
R.P.M., and take a reading on the gage.
NOTE: Do not take the compression pres-
sure by cranking the engine with the
starter.

e. Perform this same operation on the re-
maining cylinders. The compression pres-
sure of one cylinder should not drop
below 385 pounds per square inch nor
should the pressure for any one cylinder
be more than 25 pounds below the read-
ing on the other cylinders as for example:

Cylinder Gage

Number Reading
1 370 Ibs./sq. in.
2 400 lbs./sq. in.
3 395 |bs./sq. in.
4 405 Ibs.”sq. in.
5 410 Ibs./sq. in.
6 400 Ibs./sq. in.

Note that the compression pressure in
No. 1 cylinder falls considerably below
the pressures in the five other cylinders,
indicating compression leak in No. 1
cylinder. In this case, the cylinder head

'must be removed, the valves cnd seafs.

inspected for leaks, the valve stems for
wear and sticking, and the cylinder head
compression gaskets for leaks. If these
parts are found to be in good condition,
the leakage is taking place post the pis-
ton rings. The pistons must then be re-
moved and all the parts inspected and
the correction made.

NOTE: When using a compression gage
to check the compression pressures, make
certain that the gage has been properly
tested fo give accurate pressure read-
ings. In no case should an engine be
rebuilt only because a compression gage
registers readings belaw 385 lbs. sq. in.
unless the gage is known to be accurate.
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A loss of power or excessive oil consump-
tion also indicates the need of repair.

. Air in Fuel System

Refer to "CHECKING OF FUEL SUPPLY SYS-
TEM,” in Topic No. 3 of this section.

. Air Cleaner Resiricied

Refer to “ENGINE AIR INTAKE” in Section
Il.

. Clogged Fuel Filters

Refer to “CHECKING OF FUEL SUPPLY SYS-
TEM,” Topic No. 3 of this section.

. Improper Governor Adjustment

Refer to “ENGINE CONTROLS AND GOV-
ERNOR” in Section VI.

. Insufficient Fuel

Check the fuel supply in the tank. Also, see
“CHECKING OF FUEL SUPPLY SYSTEM,”
Topic No. 3 of this Section.

D. Engine Stalls Frequently

1. Idling Speed Too Low

Adjust idling speed for a minimum of 500
R.P.M. Refer to “"ENGINE CONTROLS AND
GOVERNOR” in Section VL.

. Engine Temperuature Too Low

Inspect the thermostat, replace the thermo-
stat if necessary.

. Injector Controls Sticking

Remove all bind from the control tube and
linkage. Make certain that the injector racks
move freely without bind.

. Restricted Fuel Oil Filters, Air in Fuel

System, or Unsatisfactory Injectors

Refer to “CHECKING OF FUEL SUPPLY SYS-
TEM,” in Topic No. 3 of this section.



E. Uneven Running and Excessive
Vibration

1. Faulty Injector Equalizing or Timing

Refer to "ENGINE FUEL SYSTEM” in Section
i,

Fuel Supply Erratic or Insufficient

Refer to “CHECKING OF FUEL SUPPLY SYS-
TEM,” Topic No. 3 in this section.

3. "Hunting” Governor

Check adjustment of governor buffer spring
and the control linkage. Refer to "ENGINE
CONTROLS AND GOVERNOR” in Section
Vi

Valves in Bad Condition

Recondition valves. Refer to “ENGINE” in
Section 1X.

Engine Temperature Too Low

Maintain temperature of 160° to 1857 F.
Check the thermostat, replace the thermostat
if necessary,

. Cylinder Cufting Out

Refer to sub-topic C, paragraph 3 of this
section.

Vibration Damper Loose

Tighten attaching capscrews.

Cranlkshaft Broken

Replace crankshaft, refer to “ENGINE” in
Section IX.

F. Engine Deftonates

If & hard metallic knock indicates detonation in one
or more cylinders, the engine must be stopped im-
mediately to prevent serious damage due to the
excessive pressures accompanying the detonation.
Detonation is caused by the presence of fuel or
lubricating oil in the air charge of the cylinders
during the compression stroke. Check for leaky
injecfors, incorrectly adjusted injectors, leaking
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fuel connections in the cylinder head with accom-
panying crankcase dilution, oil pull over from the
air cleaners, clogged air box drains, leaky blow-
er housing gasket, or leaky blower oil seals.

G. Black Smoke Exhausi
1. Poor Grade of Fuel

Refer to “DESCRIPTION AND SPECIFICA-
TIONS” in Section ! for fuel oil specifications.

. Unsatisfactory Injectors or Incorrect
Timing or Equalizing

Refer to “CHECKING OF FUEL SUPPLY SYS-
TEM,” in Topic No. 3 in this section.

. Air Box Cover Plate Gasket Ruptured

Replace the gasket.

Air Ports in Cylinder Liners Choked

Remove the cylinder head; remove the
sludge and carbon from the ports and the
air box. Refer to “ENGINE AIR INTAKE SYS-
TEM,” in Section I,

. Air Cleaner Pipes Restricted

Remove the air cleaner oil cups and pre-
cleaners and swab the obstruction from the
pipe. Refer to “ENGINE AIR INTAKE SYS-
TEM" in Section lil.

H. Blue Smoke Exhaust
1. Engine Temperature Too Low

Inspect the thermostat and test it for proper
action.

2. Injector Racks improperly Positioned

Refer to "ENGINE FUEL SYSTEM” in Section
ii.

Cylinder Cutiing Out

Refer to sub-topic C. paragraph No. 3 of
this section.



4. Lubricating Oil Enters Combustion

Chambers

This can be caused by worn or stuck piston
rings, leaky blower gasket or seals, oil level
being too high in the air cleaners, or oil level
being above “FULLY mark on gage rod.

I. Engine Overheats

1.

Insufficient Coolant in Cooling System
Fill the cooling system with clean coolant.
Radiator Core Clogged

Clean and flush radiator.

Fan Belts Loose

Adjust the belts,

Water Pump Inoperative

Repair or replace the pump.

Radiator Air Passages Clogged
Clean the radiator core.

Tractor Overloaded

Lighten load on tractor.

Oil Cooler Clogged

Clean or replace oil cooler core.

J. Excessively Fast Wear on Engine Parts

. Oil of Unsuitable Grade, Composi-

fion, or Viscosity

Change to suitable oil. Refer to “DESCRIP-
TION AND SPECIFICATIONS” in Section |,
for lubricating oil specifications.

. Dirt in Oil

Use only clean oil in the engine. Keep the
oil supply in clean storage containers, and
use clean containers when filling the crank-
case. Keep the rocker arm cover tight.

. Oil Used Longer Than Recommended

Time

Change oil at periods specified in the lubri-
cation instructions as outlined in the “OPER-
ATORS MANUAL.”

. Insufficient Oil

Maintain the crankcase oil level to the “FULL"
mark on the level gage rod.

. Air Cleaners Not Serviced Properly

or Damaged

Inspect the air cleaners and the air cleaner
inlet tubes for cracks. Make certain ail hose
connections are tight and that the air cannct
enter the blower without passing through the
filtering oil in the air cleaners. Service the
cleaners. Refer to "ENGINE AIR INTAKE
SYSTEM” in Section IIl.

2. ENGINE STARTING SYSTEM

A. Starter Does Not Turn

1.

Brushes Not Making Good Contact

If the brushes are not seating propetly, they
may be fitted to conform to the contour of
the commutator in the following manner:
Place o strip of No. 00 sandpaper between
the brushes and the commutator {rough side
toward the brush) and work the sandpaper
back and forth around the commutator until
each brush is “seated in.” After this is done
clean ond polish the commutator as ex-
plained in ftem No. 3 below.
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2. Brush Arms Sticking or Brush Springs

Weak

Free the bind in the arms or replace the
springs. Weak springs will cause poor brush
contact. Test the spring tension with a small
spring scale. Attach a scale to each brush
directly under the head of the screw that
attaches the brush to the arm. If less than
36 oz. pull will raise the brushes off the com-
mutator, the springs have lost tension and
new springs must be installed.



3. Commutator Dirty or Worn

Inspect the commutator by removing the
cover band. If it is dirty or slightly grooved,
polish it by placing a strip of No. 00 sand-
paper around the commutator and under the
brushes (rough side toward the commutator)
and rotfating the armature. Blow the dust
from the commutator after polishing. If
the commutator is badly worn and has high
mica, it must be furned true in a lathe.

Armature Burned Out

Replace the armature.

Starter Swiich Inoperative

Contact surfaces may be burned out or not
making contact. Disassemble, clean the con-
tacts, reassemble, and adjust the switch
lever.

6. Cables Loose or Broken, or Conneciien

Corroded

Inspect all cables and make the necessary
repdirs.

B. Starter Pinion Does Not Engage with

the Flywheel

1. Grease and Dirt in Starter Drive

Mechanism

Disassemble and clean the drive assembly.,

2. Shiftr Lever Out of Adjustment

Refer to “ELECTRICAL SYSTEM” in Section
Vil

Broken Parts

Replace broken or excessively worn parts.

C. Starter Does Not Turn Engine

1.

Baitferies Weak

Inspect and test the batteries.

. Cablies or Connections Loose or

Corroded

Make certain cables are in good condition
and the terminals and ground connections
are tight,

Starter Armature Shaft Bushings
Worn

This allows the armature to drag on the field
pole pieces. Replace the bushings.

General Condition of Sturter Poor

Overhaul the starter.

3. ENGINE FUEL SYSTEM

{Refer to Section Il for full details on components
of the fuel system.)

A. Checking of Fuel Supply System

1.

Under normal conditions at full throttle, the
fuel pump will maintain o pressure of 25 to
55 pounds per square inch in the engine fuel
system. Fuel pressure below normal, uneven
running of the engine, excessive vibration,
stalling when idling, and a foss of power will
be symptoms of insufficient fuel supply to the
injectors, The insufficient supply of fuel may
be due to:
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a. Insufficient fuel in fuel supply tank.
b. Air being drawn into the system.

c. Clogged fuel filter elements and fuel
lines.

d. Clogged injector fuel filters.
e. Inoperative fuel pump.

To check the above mentioned symptoms
refer to "ENGINE FUEL SYSTEM” in Section
il.



4. ENGINE AIR

(Refer to “ENGINE AIR INTAKE SYSTEM” in Sec-
tion Il for full details on the components of the air
system).

The air cleaners, the engine air shut-oft valve in
the air inlet elbow, the blower, the engine air box,
the engine starting aid, and the cylinder liners will
be discussed in the following paragraphs.

Conditions may arise in these units fo cause:

a. Insufficient air supply to the cylinders for
the proper combustion and burning of
fuel.

b. Difficult starting or stopping of the en-
gine.

c. Fuel or oil leaks info the air box.

A. Insufficient Air Supply to Cylinders

This condition will be indicated by black smoke
from the exhaust, loss of power, and hard starf-
ing. Inspect for the following in turn:

1. Air Cleaner Pipes Clogged

Refer to "ENGINE AIR INTAKE SYSTEMY in
Section |l

Air Shut-Off Valve Out of Adjustment

Refer to “ENGINE AIR INTAKE SYSTEM in
Section Il

Blower Drive Shaft Broken

Refer to “ENGINE AIR INTAKE SYSTEM" in
Section Ili.

Air Ports in Cylinder Liners Clogged
Clean the carbon and sludge from the ports.

B. Difficult Starting of Engine Due to
Air Supply

1. Insufficient Air Supply
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INTAKE SYSTEM

Check items listed in “A” above.

2. Engine Starting Aid Inoperative

(For cold weather starting.) Service the cold

weather engine primer as explained in “EN-
GINE AIR INTAKE SYSTEM" in Section [Hl.

C. Difficult Stopping of Engine

1. Air Shut-Off Valve Does Not Close
Properly

Refer to “ENGINE AIR INTAKE SYSTEM' in
Section Il

D. Oil in Air Box
1. Blower Housing Gasket Leaks

install new gasket.

2. Blower Oil Seals Leak

Install new seals.

3. Air Box Drains Clogged

Remove the obstructions from the tubes.

E. Rapid Wear on Engine Parts
1. Dirt Admitied with Air

Inspect the air cleaners and all inlet pipes
and connections THOROUGHLY, to detect
any cracks or openings where air can pass
into the pipes or blower and enter the en-
gine, without first possing through the filter-
ing oi! in the air cleaners.

Dirty Lubricating Oil

Change oil and filter elements regularly.
Keep oil clean when filling engine.

Improper Fuel

Refer to “FUEL SPECIFICATIONS” in Sec-
fion L.



5. ENGINE COOLING SYSTEM

(Refer to “ENGINE COOLING SYSTEM” in Section
IV for full details on the components of the cooling
system.)

A. Engine Overheats

1. Overheating with Ample Coolant in
System

Remove the radiator cap. If the cooling sys-
tem is full and the engine is running at nor-
mal operating temperature (160° to 185° F.),
the water can be observed or heard circulat-
ing freely. Inspect the radiator, for debris
in the air passages of the radiator core, for

- clogged radiator or water passages, inop-
erative water pump, loose or broken fan
belts, or the thermostat being stuck in the
closed position. In some cases, lime will be
deposited in the water passages of the ra-
diator, cylinder block, and cylinder head in
sufficient quantities to restrict the water flow
and cause overheating. Refer to “ENGINE
COOLING SYSTEM'' in Section IV, for clean-
ing of the system or repair or replacement
of inoperative units.

2. Overheating Due to Loss of Coolant

a. After the engine has been allowed to
cool down to its normal temperature, fill
the radiator. Inspect for, and repair all
external leaks found, such as hoses,
gaskets, etc. Remove the radiator for re-
pair if it is leaking.

b. If no external leaks are present, a
cracked cylinder head or block, leaking
cylinder head gasket, or a ruptured ol
cooler core may be the cause, If oil is
present in the water in the cooling sys-
tem, remove and inspect the oil cooler
core or cylinder head. Refer to “ENGINE
LUBRICATING SYSTEM” in Section V. If
water is present in the engine crankcase
oil, inspect the water pump. The water
pump body is provided with an opening

above and below the pump shaft, in the
event of pump seal leakage the water
will drain through the opening, where it
will be visible. If however, this opening
should become clogged with dirt or
foreign material and the pump seal is
leaking, the water will follow along the
shaft, into the blower where it enters the
engine crankcase, with no visible indi-
cation of the pump leaking. Inspect for
a cracked cylinder head or block, or o
dumaged cylinder head gasket.

c. Seals on injector copper tubes leaking.
Refer to "ENGINE FUEL SYSTEM” in Sec-
tion Il

B. Engine Does Not Reach Operating
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Temperature

1. Operation in Arctic Temperatures

It is very important that the engine tempera-
ture be maintained at 160° to 185° F. In ex-
tremely cold weather, it may be necessary to
cover the radiator and the openings at the
sides of the engine, to maintain the correct
operating temperature.

2. Thermostat Stuck in Open Position

The thermostat unit, when operating prop-
erly, closes when the engine temperature
goes down and causes the water to circulate
through the engine only until it again reaches
a femperature of approximately 158° F.,
at which time it begins to open and is fully -
opened at 185° F. When the thermostat
opens, the woter is allowed to circulate
through the radiator and is thus cooled. If
the thermostat sticks open, normal tempera-
ture may not be attained. Refer to “ENGINE
COQLING SYSTEM” in Section IV. If the
thermostat is not at fault, check the accuracy
of the temperature gage by installing «
tested gage.



6. ENGINE LUBRICATING SYSTEM

(Refer to “ENGINE LUBRICATING SYSTEM" in Sec-
tion V, for full details on the engine lubricating
system.)

A. Low or No Qil Pressure

1.

Insufficient Oil Supply

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

. Crankcase Qil Dilvied by Fuel

Inspect for fuel leaking into the crackcase
and correct the cause. Refer to "ENGINE
FUEL SYSTEM” in Section {l.

Improper Lubricant

Refer to the “DESCRIPTION AND SPECIFI-
CATIONS” in Section |, for the correct vis-
cosity of oil for the prevailing temperature.

Worn Bearings

Loose main or connecting rod bearings cause
pressure to drop. Replace the bearings. Refer
to “ENGINE" in Section IX.

0Oil Pump Relief Valve Stuck Open

Examine the valve. Refer to “ENGINE LU-
BRICATING SYSTEM" in Section V.

Qil Cooler Choked

Inspect and clean the oil cooler core. Refer
to “ENGINE LUBRICATING SYSTEM” in Sec-
tion V.

Oil Pump Screens Clogged

Remove the lower oil pan and the handhole
cover from the upper oil pan, remove the oil
pump screens, and clean the screens.

Oil Pump Inoperative

Inspect the pump drive and the pump. Refer
to “ENGINE LUBRICATING SYSTEM” in Sec-
fion V. Also inspect for clogged oil lines or
passages, ruptured gaskets, or loose connec-
tions. Choked oil lines, oil passages, and
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10.

11.

12.

13.

14.

1

screens are the result of dirty and sludging
oil. If this condition exists, clean the interior
of the engine thoroughly before resuming
operation.

. Qil Pressure By-Pass Valve Stuck

Open

Inspect the valve, Refer to “ENGINE LUBRI-
CATING SYSTEM” in Section V. Inspect the
oil cooler core for clogging if this valve has
stuck in the open position.

inoperative Oil Pressure Guge

Test the accuracy of the gage by installing a
tested gage.

Worn Camshaft or Balance Shaft
Bushings

Replace the worn parts. Refer to “ENGINE"
in Section IX.

Excessive End Clearance of Rocker
Arms on Rocker Arm Shafis

Adjust. Refer to "ENGINE" in Section IX.
Blower Drive Bearings Loose

Refer to “"ENGINE AIR INTAKE SYSTEM” in
Section llI.

Oil Gaskets Between Cylinder Head
and Block Leaking

Replace gaskets.

B. Excessive Oil Pressure

. Qil Pressure By-Pass Valve Stuck

This valve is designed to open and relieve
excessive pressure due to cold heavy oil,
clogged oil cooler core, or clogged oil pas-
sages, Refer to “"ENGINE LUBRICATING SYS-
TEM” in Section V.

inoperative Qil Pressure Guge

Test the accuracy of the gage by installing a
tested gage.



€. Oil Too Hot
1. Oil Cooler Core Clogged

This causes the oil cooler by-pass valve to
open and the oil by-passes the cooler, Con-
tinved operation with the oil circulating
through the engine and not through the
cooler core will cause the oil to heat. Refer
to “ENGINE LUBRICATING SYSTEM" in Sec-
tion V.

D. Excessive Qil Consumption
1. Pistons, Rings, and Cylinders Worn

Examine the engine to determine of these
parts are worn, or if the rings are stuck
or have excessively wide gaps. Blue smoke,
loss of power, and hard starting are indi-
cations of this condition.

2. Qil Leaks

Inspect for loose connections, damaged gas-
kets, loose cylinder block end plates, loose
bolts, and cracks. Make the necessary cor-
rections.

3. Crankshaft Oil Seals Worn or
Damaged

Observe the front end of the engine while
running the engine with the tractor standing
still. Oil leaking through the front seal can

then be seen. Inspect to see if oil drips out
of the engine clutch housing. This could indi-
cate that the rear crankshaft seal is leaking.
Refer to “ENGINE” in Section IX.

. Blower Gasket or Qil Seals Leaking

Inspect the gasket. Inspect for leaking blower
oil seals. Refer to “ENGINE AIR INTAKE SYS-
TEM" in Section lIl.

. Piston Pin Retainers Loose

This allows too much oil to run out at the
ends of the pins. Correct this by removing the
pistons and bending the ends of the lock
rings in to exert more pressure against the
pin retainers, If retainers are worn, replace
with oversize retainers.

. Oil Too Light

Change to oil of proper viscosity for the pre-
vailing temperature. Refer to “DESCRIPTION
AND SPECIFICATIONS" in Section 1.

. Oil Level Carried Too High

Do not fill the crankcase above “FULL" mark
on the oil level gage rod.

. Valve Guides Worn

Replace guides. Refer to “ENGINE” in Sec-
tion IX.

7. GENERATOR, REGULATOR, LIGHTS, AND WIRING

(Refer to “"ELECTRICAL SYSTEM” in Section VII, for
full details on the electrical system.)

A. Generator Not Working
1. Generater Drive Belt Loose or Broken

Tighten or replace the belt.

2. Wires Broken or Loose

Repair or replace the wires or tighten the
connections.

3. Regulator Stuck

Check as outlined in “ELECTRICAL SYSTEM”
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in Sectfion VI

If the generator still does not charge, remove
the cover band and inspect the commutator
for dirty or discolored surface. Operation
may be restored by holding a strip of fine
sandpaper against the commutator with a
wood block while the generator is turning.
CAUTION: Do not use emery cloth for this
purpose. If the generator still does not op-
erate, inspect it for sticking or worn brushes,
or weak brush springs, replace them if neces-
sary. Other causes, such as o rough or out-
of-round commutator, are not readily ap-
parent and require removal of the generator
for further inspection. Refer to “ELECTRICAL



SYSTEM" in Section VI, for testing and ad-
justing the generator or regulator,

B. Lights and Wiring
1. Lights

if the headlight switch is turned on and the
headlights or tail light fail to burn, look for
a burned out fuse, loose connections, dis-
charged batteries, burned out bulbs, or o
damaged switch. Make the necessary cor-
rections. Dim lights may be due to low bat-
teries, poor ground connections, or tarnished

reflectors or lenses, Use the sume procedure
to check for the cause of the dash light fail-
ing to burn when the dash light switch is
furned on.

2. Wiring

Refer to “ELECTRICAL SYSTEM” in Section
VI, for a wiring diagram of the tractor.
When replacing any wires, connect them as
shown on the diagram. The batteries must be
kept charged and all connections must be
kept clean and tight, including the battery
terminals and the cables.

8. INSTRUMENTS

(Refer to “INSTRUMENTS” in Section VIH, for in-
formation on the mechanical operation of the vari-
ous instruments.) If any of the instruments fail to
register proper readings while the tractor is in op-
eration, the system to which the instrument applies

should be thoroughly checked as outlined in the
preceding parts of this section to determine the
cause. If failure of the instrument is suspected, test
by installing a new tested instrument in its place.
Replace any inoperative instruments.

9. ENGINE STARTING AID (COLD WEATHER ENGINE PRIMER)

(Refer to "ENGINE AIR INTAKE SYSTEM” in Sec-
tion llI, for full details on this unit.)

A. Cold Weather Engine Primer
1. Inoperative Pump
Repair pump.

2. Poor Fluid Spray

Clean nozzle in primer elbow assembly.
3. Dispenser Screen Clogged

Clean screen, using warm wafer.
4. Lines Clogged

Clean lines.

10. ENGINE CLUTCH AND CLUTCH BRAKE

(Refer to “ENGINE CLUTCH” in Section X, for fuli
details of the clutch group.)

A. Clutch Slips
1. in Need of Adjustment
Adjust clutch,
2. Cluich Facings Worn Out

Replace the driven disc. NOTE: The facings
are bonded to the driven disc and are not
serviced separately.

3. Clutch Worn QOuft

Replace the clutch. Refer to “ENGINE

CLUTCH” in Section X,

B. Cluich Hard {0 Engage
1. Cluich Improperly Adjusted

Clutch adjusted too tight. Adjust clutch.

2. Clutch Linkage Binding

Unless due to bent or broken parts, binding
will in most cases be relieved by lubricating
the clutch components as recommended.

C. Gears Clash When Shifting

1. Warped Pressure Plate or Torn
Facings



This condition causes the clutch to drag,
thereby not allowing gears to stop turning.
The affected parts cannot be inspected un-
less removed.

Clutch will Not Release Completely

a. Clutch Adjusted Too Tight
Adjust clutch and cluich linkage.

Clutch Brake Too Loose or Brake
Facings Worn

Adjust clutch brake or replace the brake
facings if necessary.

D. Engine Fails to Turn when Towing
Tractor to Start the Engine

1.

Engine Clutch Slips

Adjust clutch.

E. Engine Fails to Aid in Slowing the Speed

of Tractor when Descending ua Steep
Grade

i.

Engine Clutch Slips

Adjust clutch.

11. TRANSMISSION AND GEAR SHIFT

(Refer to “TRANSMISSION AND BEVEL GEAR” in
Section X!, for further detailed instructions on re-
pairs.)

A. Gears Hard to Shift

1.

Transmission Oil Too Heavy

Refer to “DESCRIPTION AND SPECIFICA-
TIONS” in Section | for correct viscosity of
oil for prevailing temperatures.

Worn Shifting Controls

Remove gear shift mechanism, inspect for
worn parfs, repair or replace any worn
parts.

Burred Gears and Shifting Collars

Repair or install new gears and shifting col-
fars.

Rough or Worn Splines

Smooth the splines or replace the worn or
rough parts.

Gear Shifting Lock Plunger Rods
Out of Adjustment

Adjust control linkage for plungers.

B. Gears Slip Out of Mesh in Operation

1.

Shifting Lever Locking Mechanism
Worn
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Inspect for worn or broken locking plungers,
broken or weak springs, or edges rounded
off lock notches in shifter shafts.

Incorrect Positioning of Shifter Forks
on Shafis

Resef forks.

Shifter Forks Worn

Remove and repair or replace forks.

Worn Gears, Bearings, or Shafts

This condition will allow misalinement of
gears and cause them to slip out of mesh.
Remove ond repair or replace the worn
parts.

C. Noise in Transmission

1.

Broken or Worn Gears, Bearings, or
Shafts

Replace broken parts.

Bevel Gear and Pinion, or Bearings
Improperly Adjusted

Adjust as explained in “TRANSMISSION
AND BEVEL GEAR” in Section XI.

Insufficient Qil Supply

Check oil level. Fill to the correct level on
gage rod.



12. STEERING BRAKES

(Refer to “STEERING BRAKES” in Section XIil, for
further adjustment and repair of the brakes.)

A. Brakes Do Nof Hold

1.

Brake Lining Worn
install new lining.
Improper Adjusiment

Adjust the brake band adjusting screw and
brake band support.

Oil on Brakes

Wash brakes and repair oil leak.
Brake Band Broken

install new band and adjust.

Broken Controls

Install new parfs.

B. Brakes Overheating

1.

Brakes Adjusied Too Tight

Adijust brakes.

Steering Clutches Not Disengaging
Adijust steering clutches.

Oil on Brakes

Wash brakes and repair oil leak.
Broke Linkage Binding

Free linkage and lubricate.

Improper Use of Brakes

Refer to “OPERATORS MANUAL" for instruc-
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tions on proper use of brakes.

€. Lining Wears Excessively

1.

improper Adjustment
Adjust brakes.

Linkage Binding

Free linkage and lubricate.

improper Use of Brakes

Refer to “OPERATORS MANUAL” for instruc-
tions on proper use of brakes.

P. Movement of Brake Pedals when
Tractor s in Motion

1.

Hub to Bralte Drum Bolis Loose
Tighten bolts.

Erratic Brake Band Conitcis

Adjust brakes.

Pinion Shaft Bearings Worn or
Broken

Install new bearings.

Bralke Drurh Hub Loose on Pinion
Shaft

Tighten and lock hub retaining bolt.
Warped Brake Drum Hub
Repdir or install new parts.

Worn or Damaged Brake Drums

Repair or install new parts.



13. STEERING CLUTCHES

(Refer to “STEERING CLUTCHES” in Section XIi,
for adjustments and repairs of the steering
clutches.)

A. Clutches Slip

1. Friction Discs Worn
Install new discs.

2. Steel Discs Warped
Install new discs.

3. Qil on Discs
Wash clutches.

4. improper Adjustment
Adjust control linkage.

5. Springs Weak
Install new springs.

B. Clutch Control Levers Chatter when
Operating

1. Oil Low in Hydraulic System

Check oil level and fill with specified oil,
refer to “STEERING CLUTCHES” in Section
XH.

2. Air in Hydraulic System

Bleed the h.ydrdulic system and fill fo proper
level.

3. Binding in Linkage
Free linkage and lubricate sparingly.

4. Steering Clutch Throwout Sleeve
Binding on Clutch Driven Hub

Check lubrication of sleeve. Sleeve must

work freely on driven hub,

C. Clutches Shift Sideways

1.

Clutch Driving Hub Retaining Screw
Loose

Tighten screw to 300 foot pounds torque.
Bevel Gedar Bearings Loose

Adijust bearings.

D. Unable to Disengage Clutches
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i.

Improper Adjustment

Adjust linkage.

Throwout Yoke Ball Broken or Lost
Install new ball.

Throwout Yoke Trunnion Pin Broken
or Out of Yoke

Replace pin.

E. Short Steering Clutch Life

1.

Improper Use of Cluiches

Refer to “OPERATORS MANUAL” for instruc-
tions on proper use of clutches.

improper Adjustment
Adjust linkage.
Iimproper Brake Adjusiment

Adjust brakes.



(Refer to

14. EQUALIZER SPRING

A. Front End of Tractor Too Low

1.

Spring Leaves Broken

Replace broken leaves.

Isl

(Refer to “FINAL DRIVES” in Section XIV, for full
details on the components of the final drives.)

A. Seal Rings Leak

1.

4,

Bearings Out of Adjustment

Adjust bearings as explained in “FINAL
DRIVES” in Section XIV.

Seal Boot Torn Loose

Remove and repair or replace the boot.
Refer to “FINAL DRIVES” in Section XIV.

Seal Rings Worn

Install new seal rings. Refer to “FINAL

DRIVES” in Section XIV.

Seal Rings Not Contacting

Remove and inspect the follower spring as-
sembly. Clean, inspect, and replace if neces-
sary. Refer to “FINAL DRIVES” in Section
XIV.

B. Noise in Final Drive Assembly

1.

Bearings Out of Adjustment

Adjust bearings as explained in “FINAL
DRIVES” in Section XIV.

Final Drive Gears and Pinions Badly
Worn or Broken

Install new gears and pinions.
Insufficient Oil Supply

Check oil level. Fill to the level plug.

“MAIN FRAME AND EQUALIZER
SPRING" in Section XVI!, for repairs on the spring.}
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2. Pivot Shaft Worn Badly or Broken

Replace shaft.

3. Pivot Shaft Bushing Worn

Replace bushing.

FINAL DRIVES

C. Excessive Wear on Track Sprockets

1. Tracks Out of Adjustment

Adjust tracks. Refer to “TRACKS” in Section

XVIL.

2. Tracks Worn Out

Install new trocks.

3. Truck Wheels Badly Worn

Repair or install new truck wheels. Refer to

“TRUCK FRAMES” in Section XV.

4. Truck Frame Twisted, Loose, or
Broken

Remove and repair or replace. Refer to

“TRUCK FRAMES” in Section XV.

5. Track Idler Out of Line

Adjust idler, by shims. Refer to "TRUCK
FRAMES” in Section XV.

6. Sprocket Shaft Bearings Out of
Adjustment or Damaged

Replace or adjust bearings as explained in

“FINAL DRIVES" in Section XIV.

7. Sprocket Loose on Shaft

Tighten retaining nut to 4500 to 5000 foot
pounds torque. Refer to “FINAL DRIVES” in

Section XIV.



16. TRUCK WHEELS, SUPPORT

A, Excessive Wear on Flanges

1.

Truck Frame Out of Line

Refer “TRUCK

Repair or replace. to -

FRAMES” in Section XV.

Track Idler Cut of Line

Adjust idler, by using shims. Refer to “TRUCK
FRAMES” in Section XV.

Track Rail Assembly Badly Worn

Repair or install new track.

4. Tracks Out of Adjustment

Adjust tracks. Refer to “TRACKS” in Section
XVII.

B. Bearing Failure

1. Foreign Material in Lubricant 2.
Keep lubricant and lubricating equipment
clean. Use clean containers and be clean
about servicing.
2. Improper Lubricant 3.
See "Allis-Chalmers” approved list of lubri-
canis.
17. TRACKS
(Refer fo “TRACKS” in Section XVII, for further de- 3.
tailed instructions on repairs.)
A. Excessive Wear on Pins, Bushings, and
Ruails
4.
1. Track ldler Out of Line
Adjust idler, by using shims. Refer to “TRUCK
FRAMES” in Section XV. 5.

. Badly Worn Truck Wheels, Support

Rollers, or Track Idlers

Repair or replace.
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3.

5.

ROLLERS, AND TRACK IDLERS

Not Serviced at Proper intervals

Service every 1000-hours of operation. Refer
to "“OPERATORS MANUAL" for instructions
on servicing.

Improper Lubricator Used

Use proper lubricator furnished with tractor.
Refer to “OPERATORS MANUAL” for in-

structions.

Lubricant Leakage

Repair or replace seals.

C. Lubricant Leakage

1.

Damaged or Worn Seals

Repair. Install new seals and other neces-
sary parts.

Loose or Badly Worn Bearings

Remove and inspect. Replace the necessary
parts. Refer to “TRUCK FRAMES” in Section
XV.

Bond (Cement) of Seal Assemblies
Torn or Broken Loose

Remove and repair. Refer to “TRUCK
FRAMES” in Section XV.

Truck Frames Out of Line

Repair or replace. Refer to “TRUCK

FRAMES” in Section XV.

Track Sprocket Teeth Badly Worn
Replace sprocket.

Tracks Out of Adjusiment

Adjust. Refer to “TRACKS” in Section XVIL



B. Paris of Tracks Worn

1.

1.

Pins and Bushings Worn, Bui Rails in
Good Condition

Pins and bushings may be turned. If pins and
bushings are excessively worn, new pins and

bushings should be installed. Refer to
"TRACKS” in Section XVII.

2. Badly Worn Pins, Bushings, and Rails

Install new track rail assembly.

18. TRACK RELEASE

A. Release Mechanism Does Not Function

Properly

Release Spring Adjusting Capscrew
Broken

Remove spring and install new capscrew.
Refer to “TRUCK FRAMES” in Section XV.

2. Release Spring Broken

Replace spring.

3. Improper Fit of Track ldler Brackets

on Track Idler Slide Bars

Adjust by shimming between the lower slide
bars and the fruck frame. Refer to “TRUCK
FRAMES” in Section XVII.

. Tracks Out of Adjustment

Adjust. Refer to “TRACKS” in Section XVII.

19. TRUCK FRAMES

A. Truck Frames Qut of Line

1.

2.

Bent or Twisted Frames
Repair or install new frames.

Truck Frame Pivot Shaft and Bushing
Worn

Install new parts.
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3. Capscrews Attaching Sprocket Shaft

Outer Bearing Cuage to Frame Loose

Tighten capscrews.

. Sprocket Shaft Outer Roller Bearing

Badly Worn or Broken

Replace the necessary parts. Refer to “FINAL
DRIVES” in Section XIV.






