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FOREWORD

Your new Ford Diesel Tractor {s basically the same (except for the
power source) an the Ford gasoline tractors,

The information in thiy manual covers only the portions of your tractor
differing from the gusollne model and is provided as a supplement to the
regular Owner's Manual included with your tractor.

For complete operation and malntenance instructions on your Ford Diesel
Teactor, refor to both the Owner's Manual and this supplement.

TRACTOR AND IMPLEMENT DIVISION
FORD MOTOR COMPANY
SERVICE DEPARTMENT

Capyrght 1980, Fard Malor Compeny, Dearbern, Michigan



THE DIESEL TRACTOR—GENERAL INFORMATION

The difference between the diesel and gasoline tractor lies mainly in the
method of fuel supply and subsequent fuel ignition.

Over the last twenty years, the diesel engine has been widely used in heavy
commercial vehicles and tractors, However, it is only now coming into
service in the lighter types of vehicles and tractors.

FOUR STROKE CYCLE

Most high speed diesel engines work on the four stroke cycle principle.
Each group of four piston strokes—down, up, down, up— 1s known as a
cycle. In Figure 1, the same piston is seen in each of the four strokes
completing the cycle which is described below.

Intake Stroke: During this stroke, the piston travels down the cylinder
and draws in air through the open intake valve. The exhaust valve re-
mains closed during this stroke, It should be noted that, unlike the
gasoline engine, only filtered air and not a mixture of air and fuel is
drawn into the cylinder.

Compression Stroke: Both valves are closed during this stroke when
the piston comes up and compresses the air. The action of the piston
in compressing the air raises the temperature and pressure.

Power Stroke: When the piston aﬁpruache& the top of the cylinder, a
fine spray of fuel is injected into the cylinder h{l means of the injection
pump and injector, The increased pressure of the air and the resulting
high temperature causes the finely atomized fuel to ignite, Both valves
being closed, the pressure of the expanding gases forces the piston
down the cylinder.

Exhaust Stroke: The cycle is completed on the exhaust stroke. The piston
moves up and expels the burned gases through the open exhaust valve.
The intake valve remains closed throughout this stroke,

COMPRESSION RATIO

The fuel injected into the diesel engine cylinder, in the form of a fine
spray, is ignited solely by the high temperature of the air charge within
the cylinder. To obtain this high temperature, it is necessary to employ
a high compression ratio. This means simply that the total volume of air
drawn into the cylinder during the intake stroke has to be compressed
into a very small volume when the piston reaches the top of its stroke.
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Fig. 1—Four Stroke Cycle

The ratio of these two volumes in the Ford Diesel engine is 16 to 1,
For comparison, the Ford iasu]ine engine compression ratio is 7.5 to 1,
Remember, however, that the fuel in the gasoline engine is ignited not
by the heat generated during the compression stroke, but by an electrical
spark.

These higher compression ratios and their resulting high working pres-
sures necessitate using parts which are stronger than those used in
a gasoline engine,

FUEL SUPPLY

The fuel supply to the combustion chamber is controlled by an injection
pump. This pump meters and distributes the fuel under pressure to the
individual injectors, which in turn spray (atomize) the fuel into each
combustion chamber.



FILL PIPE

Install your storage container
above the ground and tilt the FILTER
tank so the discharge outlet is
on the highest end of the tank.
Provide a drain plug at the
lowest point of the tank so that
moisture and sediment can be
drained off periodically. Install
a suvitable filter on the dis-
charge outlet of the storage
container,

A 50 gallon drum makes a
suitable container for diesel
fuel, provided that it is filted
on the stand. The drum should
be cleaned and flushed before
each refilling.

Fig. 2—Diesel Fuel Storage

The volume of fuel supplied to the engine is controlled by a metering
device within the pump which is activated by the governor mechanism.
The high pressure required to operate the injectors is created by internal
mechanisms within the pump and the distribution of the fuel to each
injector in the proper firing order is controlled by the relationship of
the various passages within the pump, The injection pump is driven by
the engine camshaft.

DIESEL FUEL STORAGE

The tolerances of the closely fitted injector components and fuel injection
pump parts are held within millionths of an inch, so it is vitally impor-
tant that they be kept free from the damaging action of minute Sarritrles
of dirt that may enter the fuel—particzlarly during fuel bandling or
storage. See Figure 2.



Proper handling and storage of diesel fuels can help you to avoid costly
repair bills on the fuel injection system of your tractor.

1. Store diesel fuel in black iron tanks or containers. Galvanized tanks
should never be used.

2. Let the fuel settle at least 12 hours before use, This will permit any
sediment or water in the fuel to settle to the bottom of the container.
Use the largest container possible for the storage of fuel and keep
the container as full as possible to avoid condensation.

If you are not using a filter on your storage tank, it is recommended that
a funnel equipped with a 100 mesh wire screen be employed when filling
your tractor fuel tank. A chamois skin will do the job if a mesh screen
funnel is not available.

PLEASE NOTE: The micrenic filter fitted in the fuel line of your tractor
serves to remove occasional foreign material in the fuel, but it will
not be sufficient to handle the volume of dirt caused by improper
storage and handling. Change this filter every 400 hours or at least
every 6 months,

RECOMMENDED FUELS

Use Diesel Fuel Oil No. 2 (No. 2D) with a minimum cetane rating of
45 at temperatures above 20° F. Use Diesel Fuel Oil No. 1 (No. 1D)
with a minimum cetane rating of 50 at temperatures below 20° F.

CONTROLS AND OPERATION

STARTING AND STOPPING THE DIESEL ENGINE

Throttle Contrel: The hand operated throttle control lever is located at
the right side of the steering wheel column. From the off position,
(dotted line, Figure 3) which closes the fuel supply at the pump, the
throttle should be pulled down to half open position when starting.
Turn the starter switch on (clockwise) and put the gear shift lever in
neutral position. Press the starter button to start the engine.

The Starter Switch: The starter switch controls the electrical circuit pow-
ered by a 12-volt battery. The primary purpose of this circuit is to start the
engine. Once the engine is running, it no longer requires the electrical cir-
cuit and it cannot be stopped by cutting off tEe starter switch. To stop the
engine, the throttle must be pushed all the way up beyond the idle stop
as shown in Figure 3, cutting off the fuel supply at the pump. During
operation of thé tractor, the starter switch is left on to complete the
circuit to the generator warning light on the instrument panel. This
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Fig. 3—Starting Controls

generator warning light also serves as a warning for the operator to
turn off the starter switch after the fuel supply has been cut off by the
throttle lever, stopping the engine.

COLD WEATHER STARTING—DIESEL TRACTOR ACCESSORIES

Glow Plug kits are available for use on the diesel tractor to facilitate
cold weather starting. For winter weather, above 15° F. the Glow Plug
aid will normally be sufficient to start the engine. For cold weather
starting, below 15° F., it is recommended that an ether base starting
fluid in spray-type containers be sprayed into the air intake louvre. (Com-
plete instructions are given on the container.) This starting fluid is avail-
able at your local Ford Tractor and Implement Dealer or from diesel
fuel suppliers,

WARNING—Wait 15 Minutes Before Using Ether Spray If
You Have Attempted To Use the Glow Plug Aid.

NOTE: The temperatures given above at which the two aids perform sat-
isfactorily will vary according to the length of time the tractor bas been
inactive and also the general condition of the engine. !



Fig. 4—Starting Aid—Glow Plugs

Glow Plugs: Glow Plugs, Figure 4, installed in the air intake manifold,
heat the air before it enters the combustion chamber. The push button
switch, controlling the electric current to these heating elements, is
mounted above the starter key, Turn the starter switch on and pull the
throttle down to 14 throttle from idle. Depress the Glow Plug circuit
button for approximately 30 to 60 seconds, depending on the tempera-
ture, before starting the engine, Use the starter button and continue to
depress the Glow Plug Button to start the tractor after initial heating of
the air,

MAINTENANCE

Service daily or every ten hours.

The air cleaner assembly is of the cil bath type and functions in the same
manner as those used on Ford gasoline tractors. The assembly is attached
directly to the intake manifold and receives its air supply via an inlet
tube, which is connected to the pre-cleaner screen and louvred cover
assembly on the left side hood panel, See Figure 6.

Air Cleaner Removal:

1. Loosen two hose clampa at the air inlet tube to air cleaner connec-
tion.
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Fig. 5—Starting Aid—Ether-Base Spray

2, Remove the oil bath tray from the air cleaner housing,

3. Remove the air cleaner and gasket from the intake manifold. (2 bolts
and lockwashers)

Air Cleaner Service:

1. Empty the oil bath tray and clean the tray thoroughly. Fill to the
oil level mark (one pint) with engine crankcase oil.

2. Immerse the air cleaner assembly in clean diesel fuel, flush and drain
thoroughly.

CAUTION: DO NOT USE ANY OIL IN THE CUP OTHER THAN
SPECIFIED. LIGHT WEIGHT ENGINE OILS CAN BE SUCKED INTO
THE FIRING CHAMBERS AND CAUSE A RUN-AWAY ENGINE.

Air Cleaner Installation:

1. Install the air cleaner on the intake manifold.
2, Assemble the oil bath tray to the air cleaner,

3. Attach the air inlet tube to the assembly at the hose connection and
tighten the clamps.
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Fig. 6—Air Cleaner Maintenance

Service every 100 hours.

Engine Crankcase: Change the engine oil in your new tractor at the 50
hour inspection and every 100 hours of operation thereafter. Drain the
oil after the engine has reached normal operating temperature, Refill the
crankcase with four quarts of good heavy duty or premium engine oil
that is intended for use in diesel engines only and add one extra quart
of oil if the filter cartridge is replaced.

Recommended engine oils:

SAE 30% DM or supplement one (81 )—Temperatures above 55° F.

SAE 20-20W DM or supplement one (S1)—Temperatures 20° F. to
. b 2 1A

SAE 10-10W*¥ DM or supplement one (51 )—Temperatures below 20° F.

*DS or supplement two (52) oils are recommended where more severe
operating conditions exist, or where poor fuel quality such as high
sulfur fuels are encountered.

NOTE: Mzlti-viscosity oils and oils marked ML, MM or MS are not rec-
ommended.
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Fig. 7—Fuel Filter Fig. 8—Replacing Filter

Service every 400 hours or every 6 months

Fuel Filter Replacement:

1. Close the fuel shut-off valve located at the bottom center of the
tank, Figure 7.

2. Open the drain cock at the bottom rear of the filter base, Figure 7,
and drain the fuel into a drain pan.

3. Remove the cover assembly and filter element by turning the cover
counterclockwise. (See Figure 8),

NOTE: The filter element is spring loaded and will raise from the filter
base as the cover assembly is backed off. There are two filter element cork
gaskets located one at the lop and one at the bottom of the element. T he
gaskets and element should be discarded,

4. Remove the rubber grommet and spring from the center post in the
filter base.

Wipe out inside of the filter base with a clean rag and flush with
clean diesel fuel allowing the fuel to drain through the drain cock, Clean
the cover and bolt assembly plus the base spring in diesel fuel, and install
the filter element as follows:
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1. Assemble the spring and the rubber grommet on the center post of
the filter base.

2. Use new gaskets at the top and bottom of the new filter element
and pusitiﬂn the element over the rubber grommet on the center

post of the filter base.

3. Place the cover and bolt assembly through the center core of the
element and depress the element slightly to start the bolt threads.
Tighten the cover and bolt assembly, finger tight,

Bleeding the Fuel Filter:
1. Open the tank fuel shut-off valve at the bottom center of the tank.

2, Open the drain cock at the bottom rear of the fuel filter base. The
fuel will flow by gravity from the tank to the filter, Close the drain
cock in the filter base when fuel flows through.

3. Open the air bleed screw located at the top of the filter assembly,
Two turns of the screw is sufficient to release trapped air.

4. Observe the fuel leaking past the screw and when the air bubbles
disappear, close the bleed screw,

CAUTION: Never open the bleed screw when the engine is running
as air will be sucked into the system.

Fuel Injectors: Fuel injectors should be removed, cleaned and tested after
every 400 hours of operation. THIS IS VERY IMPORTANT. To pre-
vent waste of useful tractor power, we suggest that you contact your Ford
Tractor and Implement Dealer when the fuel injectors on your tractor
have 400 hours of operating time, Your Ford Tractor and Implement
Dealer has access to the special testing and adjusting equipment required
for servicing diesel tractor injection systems. See Figure 9.

Thermostat: The thermostat automatically regulates the temperature
within the cooling system by controlling the flow of coolant through the
radiator, The thermostat starts to open at 177-182 degrees and is fully
open at 197-202 degrees.

FUEL SYSTEM ADJUSTMENTS
IDLE AND HIGH SPEED ADJUSTMENTS

The fuel injection pump is provided with an engine idle adjusting screw
and high speed adjusting screw shown in Figure 10, In addition, the throt-
tle linkage may be adjusted to provide for the correct amount of dead
travel for the hand throttle lever. Each of these adjustments is important
to the operating efficiency of the Ford Diesel Tractor and should be
checked whenever the tractor is serviced.

12



With clean injectors and normal
fuel pressure (2700 pounds per
square inch) only a small percent-
age of your tractor engine's power
is required to operate the fuel in-
jection pump.

Bt

INJECTION FUMP

Dirty or improperly adjusted
fuel injectors can contribute to
a fuel pressure build-up as high
as 7500 pounds per square
inch in the injection lines . . .
requiring an increased amount
of the engine power to drive
the injection pump.

This means loss of injector effi-
ciency and loss of engine power!
Power and efficiency that could be
utilized for useful work. Greater
fuel consumption and the possi-
bility of worn or broken parts occur
due to the additional load exerted

on the pump, ._ -. . \i
K% % EXCESSIVE =
i PRESSURE

BUILD-UP

Fig, 9—Fuvel Injector Maintenance
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idle Speed Adjustment:

].l

Start and warm up the engine to the normal operating temperature
of 180°,

Position the hand throttle lever for idle.

Adjust idle speed to 600 RPM as follows:

a. Back off the jam nut on the pump idle speed adjusting screw and
use an allen wrench to turn the screw,

b. Turn the screw in to increase Enginﬂ RPM and out to decrease
engine RPM.

c. Lock the screw in position after the correct idle speed has been
obtained.

Throttle Linkage Adjustment: The linkage should be checked for proper
length in relation to the hand throttle lever dead travel at the idle posi-
tion when making normal service adjustments for engine speed.

1.

14

With the engine running, set the hand throttle lever to the idle stop
and disconnect the throttle linkage at the injection pump operating
lever.

. Rotate the pump ﬂpemtiﬂg lever rearward to its idle pnsitinn.

NOTE: T bere is no idle sI.-:;P on the pump Igemtmg lever, When it
is at idle position, a.slight rag will fre felt. When the lever is moved
further to override this drag, it r::rfrz.t‘c.fcr:s the stop and shuls off the
fuel.

With the pump operating lever in idle position, adjust the throttle
linkage by loosening the lock nut and by turning the ball cage until
it aligns w1th the ball on the pump operating lever. Reconnect the
linkage.

Check for idle speed of 600 RPM with the hand throttle lever

against the idle stop. Adjust the idle speed setting at the pump if a
correction is required. See “ldle Speed Adjustment.”

Move the hand throttle lever off of its stop, about 1 to 15" (meas-
ured at the hand throttle lever). The engine should just start to
pick up speed at this position, which insures a small amount of dead
travel in the hand lever throttle before the engine accelerates,

Repeat the linkage adjustment until the hand throttle lever dead
travel is established.

NOTE: The dead travel is entirely controlled by the length of the
throttle linkage and must be obtained to prevent activating of the
pump governor in low idle range.
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High Speed Adjustment:

1. With the engine running at normal operating temperature, set the
hand throttle lever at full throttle, The Proof-Meter reading should
be 2430 RPM with five-speed transmission tractors, or 2230 RPM
with four-speed transmission tractors (no load).

2. Adjust for the proper maximum no load speed as follows:

a. Loosen the jam nut on the pump operating lever stop screw.

b. Use a screwdriver and turn the screw “'out” to increase engine
RPM. Turn the screw “in” to decrease engine RPM.,

¢. Lock the screw in position with the jam nut after the proper
adjustments have been made.

Checking For Correct Pump to Engine Tlmlng

- '-

1. Remuve the tlmlﬂ%l window cover and gasket on the fu Wirﬂﬂﬁ:tmn
and rotate the engine until the timing marks aligh” =8 shown
in FLgure 11,

2. Remove the engine flywheeel timing cover and check the flywheel
degree marking which should read 18° BTDC. If it does not, rotate
the flywheel by engaging a screwdriver in the ring gear and adjust for
18° BTDC.



Fig. 11 —Pump to Engine Timing

3. Adjust the pump timing marks for proper alignment by loosening
the pump housing at (1), Figure 11, and rotate the pump assembly
until the timing marks do align. Retighten the pump assembly bolts,

4, Check the timing by rotating the engine until the alignment marks
again align. The flywheel must again read 18° BTDC,

5. Remove any backlash in the pump and drive gear as follows:

a. Use a screwdriver on the flywheel ring gear to reverse the engine
to approximately 30° BTDC,

b. Return the flywheel position back to 18° BTDC, its original
alignment position, and again check the timing marks on the
pump for alignment. If the marks do not align, repeat the process.

6. Replace the engine timing cover and the pump timing window
cewer and gasket,
=avel 13 :
i

ELECTRICAL SYSTEM

The 12-volt electrical system of the Ford Diesel Tractor, as compared
to the G-volt system of the Ford Gasoline Tractor, doubles the available
voltage and doubles the power of the electrical supply system.

16



GROUMND AT MEGATIVE TERMINAL

CHARGE INDICATOR LIGHT

GLOW PLIUG SWITCH

12 VOLT BATTERY

VOLTAGE REGULATOR

GLOW PLUGS

-
1

) STARTER SWITCH
=

STARTER

Fig. 12—Diesel Tractor Electrical System

The system is grounded through the battery negative post—not the
positive post as in the gasoline tractor 6-volt system.

Poor electrical connections are mote lil‘:el:,r to cause trouble in a 12-volt
than in a G-volt system. Any current leakage is twice as likely to dis-
charge a 12-volt battery.

Generator: The maximum charging rate of the generator is 20 amperes
at 1500 engine RPM. The generator is driven by the fan belt. For belt
adjustment, refer to "Water Pump and Fan Belt,” under COOLING
SYSTEM, in your regular Tractor Owner’s Manual.

If the generator will not charge, check the condition of the wires in the
generating circuit, See Figure 12, Make sure all connections are clean
and tight,

Battery: The level of electrolyte in the 12-volt battery should be checked
at least twice each month and distilled water added if necessary. Battery
terminals should be kept tight and free of corrosion. Two tablespoons
of baking soda mixed with a pint of water will make a good solution

17



for cleaning corroded terminals and the battery case. After cleaning,
the battery should be washed with clean water. An application of petro-
‘leum jelly on the terminals will counteract corrosion.

An important point to remember is that a 12-volt battery will not cease
cranking the engine until the battery is almost completely discharged.
In this condition, the electrolyte is nearly pure water. It will freeze at
just under 32° F., and a cracked battery case may result. It is advisable
to have the battery checked more frequently in cold weather to be sure
it is fully charged. The specific gravity of the electrolyte indicates the
amount of battery charge. The amount of charge, with respect to specific
gravity of the electrolyte, is shown in the following chart:

Specific Gravity Specific Gravity
State of Charge Temperate Climates Tropical Climates
Fully Charged 1.280 1.225
759, 1.230 1.180
509, 1.205 1.160
25%, 1.170 1.135
Discharged 1.110 " 1.080

AMERICAN PETROLEUM INSTITUTE OIL

CLASSIFICATION
New Type When to Use Old Type
DL Light and Favorable Conditions: Regular

Light or normal operation. This includes
average loads with no severe high or low
temperature conditions. (Not recommend-
ed for tractor use.)

DM Moderate to Severe Conditions: Premium

Moderate to severe operations. This in-
cludes heavy loads and most temperature
conditions,

DS Unfavorable or Severe Conditions: Heavy Duty

This type of operation includes the most
severe loads and temperature variation.
Operation during winter months promotes
condensation, oil dilution and sludge for-
mation, High temperature, heavy load serv-
ice promotes oxidation of the lubrication
oil and may cause high temperature varnish
and sludge deposits.

18



SPECIFICATIONS

GENERAL

Shipping Weight ........

CAPACITIES
Foel Tankes o us s

ENGINE
Belt horsepower® ......

Drawbar horsepower® .. ..

Insplacement ............
Compression ratio ........
Firing order ....oivvnvus

#Manufacturer's rating,

COOLING SYSTEM
Thermostalt . ..o ovsrsin

PUMP TO ENGINE
TIMING

ELECTRICAL SYSTEM

Generator capacity .......
Generator regulator ... ..
Battery
StArter MOTOL . o« vav e woais s

Diesel models weigh approximately 100
pounds more than the corresponding mod-
els with gasoline engines. See your regular
Owner's Manual for weights.

.17 U.S. gallons.

. .40 at 2200 engine RPM with 5-5[}&&4::1 trans-

mission

37 at 2000 engine RPM with 4-speed trans-
M15s51010

34 to 35 at 2000 engine RPM with either
transmission

4 cylinder, in-line, overhead valve

3.90 inches

3.60 inches

172 cubic inches

16:1

1-2-4-3

Starts to open 177°—182°
Fully open 197°—202°

18 degrees BTDC

20 amp., 300 watts

. Relay type
.12 volt, 135 ampere hours

12 volt—follow through

NOTE: The above specifications apply to the diesel tractor only. For gen-
eral specifications covering your Ford Tractor, refer to your regular

Ouwner's Manal,

12



SE &77T5 25811 Printed in U.5.A.




	Front Cover

	Contents

	Engine Info

	Fuel Supply

	Diesel Fuel Storage

	Controls and Operation

	Cold Weather Starting

	
Maintenance
	Bleeding Fuel Filter

	Fuel Injector Maintenance

	Idle Speed Adjustment

	High Speed Adjustment

	Electrical System

	API Oil Classification

	Specs

	Rear Cover


