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TO THE OWNER

It has been our aim to build the most reliable and serviceable shovel on the market.

Hough shovels have, since 1920, built a reputation for dependable and economical service in the material
handling field. This "PAYLOADER" includes all these features which have made possible long, dependable
service, together with the latest engineering knowledge and design.

The purpose of this manual is to explain maintenance requirements and routine adjustments which are
necessary for the most efficient operation of your "PAYLOADER". To protect your "PAYLOADER" invest
ment, study this manual before starting or operating your "PAYLOADER".

If you should need information not given in this manual, or require the services of a trained mechanic,
we urge you to use the extensive facilities offered by THE FRANK G. HOUGH CO. "PAYLOADER" dealers.
Dealers are kept informed on the best methods of servicing and are equipped to provide prompt, dependable,
service in the field or in an up-to-date service shop.

Dealers carry ample stocks of THE FRANK G. HOUGH CO. essential "PAYLOADER" parts.

Listed below you will find the name of THE FRANK G. HOUGH CO. dealer with whom your parts orders
should be placed and who should be called upon for any required information concerning proper operating and
maintenance procedure.

OUR "PAYLOADER" DEALER 15: _

When ordering parts always give THE FRANK G. HOUGH CO. "PAYLOADER" dealer both the name and
part number of the part required, and also the serial number of the "PAYLOADER".

IT IS THE POLICY OF THE FRANK G. HOUGH CO. TO IMPROVE ITS PRODUCTS WHEN
EVER POSSIBLE AND PRACTICAL TO DO SO. WE RESERVE THE RIGHT TO MAKE
CHANGES OR ADD IMPROVEMENTS AT ANY TIME WITHOUT INCURRING ANY OBLIGA
TION TO MAKE SUCH CHANGES ON MODELS PREVIOUSLY SOLD.

WARRANTY

This Model HA "PAYLOADER" is warranted free from defects of material or workmanship for a period
of six months from date of sale: it is further warranted to be mechanically practical for the purpose advertised
by THE FRANK G. HOUGH CO.

Parts claimed to be defective are to be reported to us promptly and returned to us with transportation
charges prepaid. If we find the parts defective upon our examination, credit will be issued or the parts re
placed.

This warranty will not apply to machines that have been misused, loaded beyond factory rated capacity,
neglected, or damaged through accident.

Any expense incurred without authorized consent for repairs or replacements will not be allowed The
use of any but THE FRANK G HOUGH CO. parts nullifies this warranty. •
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CONDENSED SPECIFICATIONS & SERVICE DATA

ENGINE:

No. Cylinders.
Bore .
Stroke .
Displacement .
Speed (Governed).
Horse Power ..•

4
3-1/ 4"
4"
133 cu. in.
1800 R.P.M.
29

Complete with electrical starting equipment, oil bath air cleaner with cen
trifugal type precleaner and engine oil filter.

TRANSMISSION:

Two speeds forward and two speeds reverse, completely equipped with
anti-friction bearings.

FINAL DRIVE:

Heavy duty double reduction spirafbevel and spur gear design. First
reduction spiral bevel with differential ahead of final drive. Full floating
axle shafts. Completely equipped with ball and roller bearings.

CAPACITIES:

Cooling System ...
Fuel Tank System.
Transmission Case
Final Drive Differential Case
Crankcase ...•
Hoist Reservoir .....

3-1/2 gal.
6-1/2 gal.
4-1/2 pints
5-1/2 pints
5-quarts
6 gal. approx.

BUCKET: STANDARD

Width .
Capacity, Volume
Capacity, Weight.

48
12 cu. ft.
10001bs.

CLUTCH:

12" Spring Loaded, Single Plate Dry Disc.
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CONDENSED SPECIFICATIONS & SERVICE DATA - CONCLUDED

BRAKES:

12" x 1-3/4" - INTERNAL EXPANDING HYDRAULIC BRAKES ON
BOTH FRONT DRIVE WHEELS.

Front (Drive Wheels)
Rear (Steering Wheels)

7.50 x 16
6:00-9

8 Ply - 50 lbs. Air Pressure
6 Ply - 55 Ib s , Air Pressure

STEERING:

Heavy Duty Truck Recirculating Ball Type Steering Mechanism.

PNEUMATIC TIRES:

Ove rall Height .
Overall Width ..
Overall Length.
Turning Radius.
Wheelbase ...•
Floor Clearance.

5' - 1-1/8"
4' - 2-1/4"
10' - 1"
6' - 11"
3' - 10-1/4"
0' - 5"

"PAYLOADER" DIMENSIONS: Bucket in carry position.

WEIGHT:

"PAYLOADER" EMPTY "PAYLOADER" WITH 1000 LBS. IN BUCKET

Front 2590
Rear 1970
Total 4560

Front 4560
Rear 1000
Total 5560

Variations in bucket size s can be supplied to meet special conditions.

n
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PREPARATION OF THE "PAYLOADER" FOR OPERATION

Before operating this "PAYLOADER", even to
unload, check the entire unit to make sure nothing
has become loose or damaged in transit or storage.

Battery cables have been disconnected at the
factory, and the gasoline shut-off cock closed before
shipment. Machines sent outside the United States
are shipped with a dry battery, and the fuel tank and
fuel lines drained.

DO NOT ATTEMPT TO START THE ENGINE
BEFORE THE FOLLOWING POINTS HAVE BEEN
CHECKED OR DAMAGEMAY RESULT.

Refer to the Lubrication Chart, to locate the
following points.

1. Check the oil level in the Hydraulic System Res
ervoir to make sure it is up to the petcock. The
engine MUST NOT be started without oil in the
Hydraulic System. Use SAE #10 Motor Oil to re
fill. Drain the hydraulic system after the first
32 to 48 hours of operation and refill with clean
oil. Be sure to clean the suction outlet strainer
at this time.

2. Check the Oil Level in the engine crankcase by
removing the oil dip stick from the side of the
engine.

3. Check the Oil Level in the transmission to be
sure it is to the height of the oil level plug.

4. Check the Oil Level in the differential and both
final drive gear cases. Differential oil level plug
is located in the rear of the housing. Final drive
gear case level plugs are located on the inside
surfaces of both rear wheel housings.

5, Check the oil in the air cleaner cup. Clean and
refill daily or oftener as required. This is
important.

6. Check the Master Brake Cylinder to make sure
it is filled with brake fluid. If not, fill with
Hydraulic Brake Fluid.

7. Be sure all hoses and connections are tight to
prevent hydraulic oil from leaking out, and to
keep air or water from entering the system. Water
entering the system will cause pump erosion at

high velocities. Air or water in the system will
cause the oil to foam and the hoist to operate in
a slow, jerky manner.

8. Check the Tire Pressures. Be sure they are up
to pressures recommended in the Specifications
and Service Data Lists.

9. Check the cooling system. Refill with clean, soft
water, free from alkaline; never at any time run
the engine without the full quantity of cooling
fluid in the radiator. Be sure to add a permanent
type anti-freeze solution to the cooling system
during freezing weather.

10. Be sure to open the fuel line shut off cock located
on the fuel line at the fuel tank. The fuel tank is
mounted under the front cowl. Fill the tank with
gasoline ofminimum octane rating of 70-72. Use
a clean container.

11. Be sure all drain plugs, drain cocks, filler open
ings and fuel line connecti~ns are tight and do not
leak.

12. Connect battery cables and check the dash instru
ments to be sure they function properly. Check
the batteries to be sure the plates are covered
with water. If not, add distilled water or clean
rain water.

13. Do not operate the "PAYLOADER" to capacity
during the first weekly period of operation. Oper
ate the machine with light loads for the first 36
to 50 hours of actual use.

14. Read the instructions as set forth in this book
carefullybefore attempting to operate this "PAY
LOADER". The functions and application of hand
levers, foot pedals, and other controls, differ be
tween various types of similar machines, and
their use should be understood by the operator
before attempting to start the engine.

15. Grease the "PAYLOADER" daily (every 8 to 10
hours of operation). Use the lubrication chart
and the Engine manual as a Guide, When it is
properly serviced and checked, and its method of
operating understood, the machine may be put to
work.

5



OPERATING THE "PA YLOADER"

Before starting the engine, read the following
paragraphs carefully to become acquainted with the
location and the functions of the instruments and con
trols. Always be sure all levers are in neutral posi
tion before pressing the starter button. Since the
hydraulic pump is coupled directly to the engines, the
boom and bucket may be operated as soon as the en
gine is started.

Refer to the Operation Controls picture to note the
location of the levers and pedals.

When learning to use a machine of this type, it is
well for the operator to work carefully, taking his
time, to gradually become accustomed to the machine.
Operating speed and skill will be sttained easier by
slowly acquiring the "feel" of the "PAYLOADER".
The time used in learning may be well spent in pre
venting pos sibl e accidental damage to the machine or
operator, and to safe guard other personnel. The
main factor in the performance of any machine of this
type lies with the operator.

A careful operator is the best insurance against
an accident. Never leave the machine without first
lowering the bucket so it rests on the ground, and
making sure all control levers are in neutral position.

Never reach betwe.en the boom and guide bar to
lower the bucket. The bucket may be lowered to the
ground although the engine has been shut off.

The term "right hand" or "left hand" as used in
these pages, are determined by the operator's posi
tion when sitting in the seat and facing the bucket.

HAND LEVERS:

This "PAYLOADER" is equipped with a twospeed
forward and two speed reverse transmission. The
speed and direction of travel is selected by shifting a
RANGE LEVER and a DIRECTIONAL LEVER. These

FRONT

FORWARD HIGH

NEU.NEU.

REVERSE LOW

DIRECTIONAL
LEVER

RANGE
LEVER

GEARSHIFT DIAGRAM

levers are located at the right side of the steering
column. See the Operating Controls picture.

DIRECTIONAL LEVER is the longer lever adja
cent to the right side of the steering column. Shift
this lever to drive the machine in a forward or re
verse direction. Push it forward to shift the trans
mission into forward gear. Pull it backward toward
the operator to shift the transmission into reverse
gear. This lever is in neutral when in its central
position.

RANGE LEVER is the shorter lever next to the
directional lever on the right side of the steering
column. The speed of travel is selected by shifting
the range lever. The transmis sion is in neutral when
this lever is in its central position. Push this lever
forward, ahead of neutral, to shift the transmission
gears into low speed range. Pull it backward from
neutral to shift into high speed range. The low speed
range is used for working conditions in which more
power is needed. The high speed range is used pri
marily for transporting loads to various locations.

Always be sure the range lever is in neutral
before the engine is started or when leaving the
machine.

NOTE: Always depress the clutch pedal when
shifting either the range lever or the
directional lever. Do not attempt to
shift the transmission gears while the
machine is in motion.

u

VALVE CONTROL LEVER is located on the left
hand side of the seat. By use of this lever, the oper
ator controls a valve which regulates the flow of oil
to the bucket and boom hoist cylinders to activate the
bucket.

LOWER
BUCKETFRONT

J;~~~~iT"~--~~----__.DUMP
BUCKET

RAISE
BUCKET

VALVE LEVER POSITION
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The valve control lever has five positions to
RAISE, LOWER, HOLD (or neutral), DUMP, and
RETRACT the bucket. The valve spools are spring
loaded, causing the lever to automatically return to
"hold" position when the lever is released.

Pull the valve control lever backward, toward the
seat, and the boom and bucket will raise upward, in
direct proportion to the engine speed. Simply release
the lever to stop and hold the bucket at any height of
its travel.

Move the valve control lever inward, toward the
operator, to dump the bucket. Release the lever to
allow it to return to hold position to stop and hold the
bucket in any point of its dumping arc.

Move the valve control lever outward, away from
the operator, to retract the bucket from its dumping
position. When the bucket is fully retracted, allow
the lever to return to neutral.

Move the valve control lever forward, away from
the seat, to lower the bucket.

The faster the engine speed, the faster the bucket
will raise or retract.

FOOT PEDALS:

n
The CLUTCH PEDAL is located on the left side

of the floorboard. Whenpushed down, the transmission
is disengaged from the engine. Always keep the clutch
pedal depressed when shifting either the range lever
or the directional lever. Do not engage the clutch
suddenly, thus allowing the "PAYLOADER" to jerk
with the load.

CAUTION: DONOTDRIVE THE "PAYLOADER"
WITH THE FOOT RESTING ON
THE CLUTCH PEDAL. THIS WILL
CAUSE UNDUE WEAR ON THE
CLUTCH FACING AND THROWOUT
BEARING.

The BRAKE PEDAL is located on the right side
at the floorboard and is used to bring the "PAY
LOADER" to a stop. Depress the brake firmly when
braking. It is good practice to keep the clutch engaged
until the "PAYLOADER" has been slowed down and
nearly brought to a halt by depres sing the brake. Then
disengage the clutch and stop the motion of the machine
completely. This allows the engine compression to
assist the brakes and saves wear on the brake linings.

n
The ACCELERATOR PEDAL is mounted on the

floorboard to the right of the brake pedal. Applying
pressure on this pedal increases the flow of fuel to
the engine cylinders by opening the carburetor intake.
This increases the engine speed, thereby accelerating
the motion of the "PAYLOADER". Apply a slight in
creasing pressure on the accelerator pedal while
releasing pressure on the clutch pedal to allow the
machine to start evenly, without jerking.

The r ai smg speed of the booms and bucket is
also governed by the accelerator.

DASH INSTRUMENTS:

The IGNITION SWITCH is on the left side of the
dash panel and is a push-pull type. Pull this switch
out, to "on" position, before pressing the starter
button. When in "on" position, this switch completes
the electrical circuit to the starter switch, to the
coil, and the dash gauges. Always be sure this switch
is in "off" position before leaving the machine to
avoid draining the battery.

Push the ignition switch in, to "off" position, to
stop the engine.

The AMMETER indicates whether the battery is
being charged or discharged. If the needle registers
in the discharge range continuously with the engine
running, or when the ignition switch is in "off" posi
tion, the cause should be investigated to avoid drain
ing the battery.

The TEMPERATURE gauge indicates the tem
perature of the cooling fluid circulating through the
engine. Never operate the engine when this gauge
registers the temperature of the engine coolant to be
at the boiling point. Shut off the engine and check the
water circulation to prevent damage to the engine by
over-heating.

The OIL PRESSURE gauge indicates the pounds
pressure of the lubricating oil circulating through the
eng ine, If this gauge fails to register, stop the engine
IMMEDIATELY and determine the cause, or damage
to the engine may result.

The FUSE RETAINER is located near the center
of the dash, and provides a fuse to protect the wiring
system. Inspect this fuse if the ignition system fails
to operate.

The HORN BUTTON, on some machines, is lo
cated on the dash panel. On other models the horn
button switch is located in the hub of the steering
wheel. Depress the horn button to operate the horn.

STARTING CONTROLS:

The CHOKE ROD for the gasoline engine is
located to the right of the seat. Pull out this rod to
close the choke valve, thereby enriching the fuel
mixture for easier starting. Open the choke valve by
pushing in the rod as soon as the engine starts. Do
not run the engine with the choke valve closed. When
starting a hot engine, do not use the choke, as it will
make starting difficult.

The STARTER BUTTON is located at the right
side of the seat, and when pressed in, it completes
the electrical circuit to the starting motor. Release
pressure on this button as soon as the engine stctrts.
Do not run the starting motor more than 1/2 minute
at a time, alternating between 1/2 minute intervals of
rest.
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STARTING THE ENGINE: LOADING THE BUCKET:

With the "PAYLOADER" properly inspected and
checked as explained in the preceding pages, the engine
may be started. Be sure the engine crankcase oil is
up to the "full" mark on the oil dipstick and the cooling
system is full of cooling fluid. Be sure the hydraulic
reservoir contains the correct amount of oil. Be sure
the fuel line shut-off cock is open and the fuel tank
contains a sufficient supply of fuel.

1. Be sure the speed range lever and the valve con
trol lever is inneutral position before attempting
to start the engine. Since the hydraulic pump is
coupled directl y to the engine, the hydraulic hoist
may be operated as soon as the engine is started.
To start the engine proceed as follows:

2. Place the ignition switch in "on" position.

3. Press the starter button. Pull out the choke
slightly to close the choke valve for easier start
ing if necessary.

4. Whenthe engine starts, watch the oil gauge on the
dash to be sure it is registering. Allow the engine
to idle for a time, running without load until it
becomes warmed up. Push in the choke rod to
open the choke valve as soon as the engine will
run on aless enriched mixture. Follow this pro
cedure whenever the engine is started.

STOPPING THE ENGINE:

To stop the engine, merely push in the ignition
switch to "off" position.

Be sure the valve control lever and the gearshift
levers are in neutral position before leaving the seat
of the machine.

DRIVING THE "PAYLOADER"

Skill in the use of the machine is acquired by
practice and by intelligent observation of the perfor
mance of the machine. For instance, correct loading
of the bucket can be judged by the sound of the engine,
and the speed of the tractor.

1. Start the engine; when it has been running long
enough to warmuppartially, and oil pressure has
been built up as indicated on the dash gauge, the
"PAYLOADER" may be put to work.

2. Draw backwardonthevalve control lever to raise
the boom and bucket about two or three feet above
the ground.

3. Depres s the clutch and shift the directional lever
and the speed range lever into one of their posi
tions, depending on direction and speed of travel
wanted.

4. Release the pressure on the clutch pedal while
increasing pressure on the accelerator pedal and
drive to the working area.

Shift to the low speed range when loading the
bucket. Have the bucket fully retracted and hold the
cutting edge at digging level. Drive the machine for
ward into the bank or stock pile, letting the forward
movement of the machine fill the bucket.

The loading operation is best done on level or
slightly up-hill terrain. The inherent tendency is to
'dig in" when working down grade. Also, backing up
hill with a heavy load is difficult due to the increased
weight on the drive wheels.

When the bucket is full or the end of the cut is
reached, pull backward on the boom lever to raise the
bucket out of the cut. As the bucket raises it will
crowd forward, into the face of the cut, exclusive of
the forward travel of the machine. This is especially
noticeable when cutting into a bank or stock pile. The
forward movement of the tractor and the bucket tip
back feature will give a scooping action, similar to a
"dipper stick" shovel, as the bucket raises out of the
stock pile or face of the bank being cut. As the bucket
raises, it tips back to hold a full load with minimum
spillage.

TRANSPORTING LOADS:

When transporting loads, the travel speed of the
machine will depend on the length of haul and the kind
of surface over which the machine must pass. Rough
terrain calls for slow speed.

When the bucket is full, raise the boom to carry
the cutting edge of the bucket about four (4) feet above
the ground. Never transport the machine, loaded or
empty, with the bucket fully raised. The nearer the
ground the bucket is held, the bette r the stability,
especially on slopes or when turning the machine.
Shift the gears into position for speed and direction of
travel desired, and drive the machine to the dumping
location.

DUMPING THE BUCKET:

When dumping into a truck or bin, raise the
bucket so it clears the top edge safely. Move the
machine up so the bucket is inside the dumping area.
With the boom lever in the hold or neutral position,
push forward slowly on the bucket control lever, thus
causing the bucket to tip forward and spill its load.
The load may be dumped entirely or part at a time,
by manipulating the bucket lever. Dumping the load
slowly will ease the shock of suddently added weight
to a truck body. Releasing pressure on the bucket
control lever will allow it to return to neutral, holding
the bucket in dumped position. Pull backward on the
bucket control lever, to return the bucket to closed
position, before backing the machine away from the
dumping area. Back the machine well away from the
truck or bin and lower the bucket to carry position
[about four (4) feet above the ground) before returning
the machine for another load.
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of the "PAYLOADER". If alcohol is used, test the
strength of the solution with a hyd rornet er several
times a day. It will be necessary to add alcohol fre
quently to replace that lost by evaporation.

ROUTINE SERVICE:

The operator's job does not consist of merely
working the "PAYLOADER". The mechanical and
operating condition, as well as the general appearance
and maintenance of the machine, is also a part of his
responsiblity. It is to the operator's advantage to
become familiar with the functions of each working
part, and a study of the information and suggestions
as set forth in this manual will help him do so.

The operating life of the "PAYLOADER" may be
considerably extended if the machine is properly
serviced at regular intervals. Often major repairs
or shut downs are avoided if the machine is inspected
regularly, and minor trouble corrected at this time.

Refer to the LUBRICATION CHART for major
points requiring periodic service and inspection.

COLD WEATHER OPERATION:

When operating the "PAYLOADER" in temper
atures of 320 F. (00 C.) or lower, there is danger of
the water freezing in the cooling system, and an anti
freeze solution must be used. To avoid freeze ups in
the cooling system, use a permanent type anti-freeze
solution such as distilled glycerine or ethylene glycol.

1here are several standard reliable anti-freeze
solutions on the market which may be used in the
cooling system. They should be added to the radiator
according to the manufacturer's instructions found on
the container. See Specification Data list for cooling
system capacities.

Do not use a calcium chloride solution or any
alkaline solution as an anti-freeze, as they are inju
rious to metal. Do not use fuel oil or kerosene as an
anti-freeze as they are injurious to rubber hoses.

Do not use alcohol as an anti-freeze solution, as
it tends to boil away at average operating temperatures

If no anti-freeze solution is used in freezing
temperatures, there is danger of the water freezing in
the cooling system, although the engine may be run
ning, and damage to the engine block, radiator and the
water pump may result.

Never pour cold water in a hot engine, as the
sudden contraction may cause the engine block to
crack.

DRAINING THE COOLING SYSTEM:

To drain the cooling system first remove the
radiator cap, then open the radiator drain cock and
the engine block drain cock. The radiator cap is a
pressure type and must be removed to permit drain
ing.

The cooling system should be flushed out season
ally, before adding anti-freeze solution and when
draining out the anti-freeze solution, to avoid accu
mulations of dirt and gum in the radiator tubes.

GASOLINE TANK:

The gasoline tank is located at the front end of
the "PAYLOADER", under the front cowl. Use a
gasoline of minimum octane rating - 70 to 72 - wher
filling the tank. Be sure to use a clean container.

The gasoline shut-off cock is located on the un
derside of the tank, approximately midway between
the foot pedals. It is good practice to close this cock
when the machine is to stand idle over night or longer.

The gas tank filler cap protrudes above the front
cowl at the forward end of the "PAYLOADER".

9
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MAINTENANCE SECTION

Regardless of the care used in the design and
construction of any type of equipment, there are many
conditions that can not be completely safeguarded
against without interfering with reasonable ac cessi
bilityand efficient operation. The complete observ
ance of one simple rule would prevent serious in
juries each year. That rule is --

"NEVER ATTEMPT TO CLEAN, OIL, OR ADJUST
A MACHINE WHILE IT IS IN MOTION."

- - National Safety Council

NEVER WORK UNDER THE BOOMS OR BUCKET
UNLESS THEY ARE BLOCKED AND CANNOT BE
LOWERED ACCIDENTLY.

The following paragraphs are not intended to
cover all repair problems that may confront the op
erator. They are merely intended to assist the me
chanic or operator in routine adjustments and main
tenance which may be done in the field for the most
efficient operation of the machine.

For major repairs, refer your problems to THE
FRANK G. HOUGH CO. DISTRIBUTOR to obtain the
service of a trained mechanic.

HYDRAULIC SYSTEM - CARE OF:

The hydraulic system consists of an oil reser
voir, a pump, a control valve, two boom hoists, one
bucket control cylinder and the connecting hoses and
fittings.

The pump draws oil from the reservoir through
the suction line and forces it under pressure into the
control valve which regulates the flow of oil to the
hoists, which activate the bucket. The valve is man
ually controlled by the operator by means of the valve
control lever.

The pump is protected against severe overloads
by a pressure relief built into the valve.

1. Check the oil level in the reservoir daily. The
bucket should be fully retracted and resting on the
ground when checking the oil level. Low oil level
will cause cavitation and the unit will operate in
a slow, jerky manner and the pump will howl.
Proper oil level must be maintained to displace
the hoist pistons when the bucket is operated and
to provide constant lubrication to the pump gears.

2. Check the hoses and connections daily to prevent
oil from leaking out and air or water from being
sucked into the system.

Air or water may be sucked into the system
through a faulty connection, although oil will not
leak out. Air in the system will cause the oil to
foam and interfere with the smooth action 'of the

boom and bucket. The unit will be noisy and the
pump will howl.

The very small amounts of water in the system
through condensation will evaporate when the oil
becomes warm by operation. However, water
sucked into the s y s t e m must be removed by
draining the system, or it will cause corrosion
and erosion of the pump and hoist plungers.

Moisture causes excessive foaming of the oil, and
causes damage to all parts of the system. Foam
ing will cause the unit to chatter and be noisy.
Drain the system thoroughly to remove moisture.

3. A dirty suction line strainer will retard the flow
of oil, causing cavitation, and the pump will be
noisy. It will prevent the "PAYLOADER" from
operating smoothly, similar to air in the system.

4. Check the hydraulic oil pressure at each monthly
inspection period. Keep the pressure relief valve
set to maintain hydraulic oil pressure within
specified limits. This is important for efficient
operation and relieves strain on the machine.
See "VALVE PRESSURE RELIEF".

5. Drain the oil from the system, clean the suction
line strainer in the reservoir, and refill the sys
tem with a good grade of SAE-IO Motor Oil after
the first 32 to 48 hours of actual operation.
There -after, drain the system and clean the suc
tion line strainer every 1,000 hours or oftener if
working conditions are unusually dirty and dusty.
Dirt in the hydraulic system is a common cause
of failure of the pump or valve.

In hot weather or when the "PAYLOADER" will
operate in temperatures above 900 F., it may im
prove the operation by refilling the system with
a good, clean grade of SAE-20 Motor Oil. Do not
use SAE-20 oil in moderate temperatures.

6. Drain the hydraulic system only after the "PAY
LOADER" has been operated for a time and while
the oil is still warm. Warm oil will drain more
freely and carry more impurities out with it.

7. Use a good clean grade of white lead, Aviation
Permatex or isoluble plastic lead seal, on the
male th r eads only, when reconnecting a fitting or
joint. Do not allow the thread sealer to enter the
valve or pump.

8. The system must be "bled" or purged of air after
any work has been done on it, or after it has been
drained.
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DRAINING THE HYDRAULIC SYSTEM:

NOTE: DRAIN IMMEDIATELY AFTER THE
"PAYLOADER" HAS BEEN OPERATED
FOR A TIME AND WHILE THE OIL
IS STILL WARM. WARM OIL WILL
CARRY MORE DIRT AND SLUDGE
WITH IT.

To drain the entire hydraulic system proceed as
outlined.

1. Raise the boom to full height with the bucket in
dumped position. Block or chain the booms up in
the raised position so they cannot fall when the
oil drains from the hoist cylinders. Then shutoff
the engine.

2. Place a 6 gallon container under the reservoir
drain plug, then remove the drain plug.

The drain plug is a magnetic type and must be
thoroughly cleaned before replacing.

3. After the reservoir has drained, break the suction
hose connection at the reservoir, and break the
pump pressure hose at the valve, to drain the
pump and pump hoses.

4. Break the boom hoist hoses at the tee to drain the
boom hoist cylinders.

5. Break the boom pipe hose connection at the rear
end of the pipe, to drain the bucket control cylin
der and the boom pipe.

6. Remove the reservoir clean-out cover; reach into
the reservoir to remove the suction line strainer.
The strainer must be washed thoroughly in clean
gasoline to remove all particles of dirt and lint.

7. Remove the cap from the reservoir breather, and
wash it in gasoline to clean the air passages.

8. Flush and clean all sludge and dirt from the bot
tom of the reservoir, being careful not to force
sludge or dirt into the valve. If the reservoir is
very dirty, or if dirt is forced into the valve, it
must be removed and the valve washed out in
clean gasoline. Dirt in the valve may result in
wear and failure.

9. After the system has been drained and cleaned,
replace the drain plug, the strainer, and the valve,
and remake all broken connections. Be sure the
connections are tight and will not leak oil or suck
air. See "CARE OF THE HYDRAULIC SYS
TEM".

10. Refill the system to the top of the reservoir with
a good grade of SAE-10 Motor Oil.

11. Start the engine; allow it to operate at idle speed
until it partially warms up and giving it time to
pump oil into the cylinders. Operate the bucket
cylinder t h r 0 ugh its dumping cycles several
times. Remove the blocks or chains holding the

boom in raised position. Do not stand or work
under the bucket when the blocking is removed.
Operate the boom by raising and lowerixig it sev
eral times, then allow the bucket to rest, fully
closed, on the ground and shut off the engine.

12. Inspect all connections and the drain plug for
leaks at this time.

13. After all work has been completed, refill the res
ervoir to the proper level. This is necessary as
oil will have been pumped into the hoist cylinders
and hoses, thereby reducing the oil level in the
reservoir.

14. Replace the clean out cover and the breather cap.
Be sure the cover gasket is in place and the
breather is clean.

15. After the system has been drained and refilled, or
any work done on it, the system must be "bled" or
purged of air, to insure smooth operation of -the
hoist cylinders.

BLEEDING THE SYSTEM:

1. Start the engine, raise the bucket and hold it to
nearly full height, slowly open the bleeder screw
in the upper end of either boom hoist cylinder, to
allow the air to escape.

2. As soon as air bubbles cease to escape ftom
around the bleeder screw, tighten the screw se
curely. Clean the hoist cylinder of oil that es
caped through the bleeder screw. Repeat this
operation on the opposite boom hoist.

Then operate the bucket by dumping and retracting
it to bleed the bucket control cylinder.

HYDRAULIC HOIST CYLINDERS: SEE FIG. 3.

The Hydraulic Cylinders are so constructed that
no adjustments are necessary other than to tighten
the packing if oil escapes excessively.

IMPORTANT: ADJUST THE PAC KING, BY
TURNING THE PACKING NUT.
SO A SLIGHT FILM OF OIL AD
HERES TO THE PLUNGER, AT
ALL TIMES, AS IT EMERGES
FROM THE CYLINDER.

This comprensatesfor packing
wear and allows the wiper seal to
remove dirt and other foreign mat
ter from the plunger as it is drawn
into the cylinder.

The hydraulic hoist packing is the chevron type
and is made up in sets of special rings. When the
packing and wiper seals become worn, as evidenced
by oil escaping excessively, they must be replaced.
To replace proceed as follows:

I. Place a container under the tee on the hydraulic
line "valve to boom hoist", and break the hose
connection at the tee to drain the boom hoists.
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the accumulation of sand, slush or other foreign ma
terial from sticking to the plungers, thereby length
ening the life of the wiper rings and the packings.

2. Remove the boom hoist cylinder from the "PAY
LOADER" and place it in an upright position with
the stuffing box up. To remove the boom hoist,
take out the bolts holding the cylinder to the boom
trunnion. With a chain hoist, lift up the boom and
bucket until the hoist cylinder slips free of the
trunnion. Then remove the cylinder from its
lower frame pivot. Remove the boot to expose
the packing nut.

The bucket control cylinder can be taken from the
machine by removing both the upper and lower
pivot pins which hold this cylinder to the bucket
and to the carrier. Then remove the elbow, nip
ple and boot from the cylinder inlet connection.

3. Unscrew the packing nut and remove the old
packing using a blunt instrument. Be careful not
to damage the threads in the packing recess or
scratch the plunger rod surface. Pay special at
tention to the order in which the old packing was
arranged so that the new packing can be inserted
similarly.

Clean out the packing recess thoroughly before
inserting new packing.

4. Replace the rubber wiper ring in the packing nut
at this time. Do not damage the "0" ring oil seal
found behind the rubber wiper ring.

5. Insert the new packing rings carefully, in the
same order in which the old packing has been re
moved. The end ring is a "V" type to fit into the
chevron type rings.

6. Work each ring down smoothly, without distortion
or damage. A damaged ring must be discarded.
Use a blunt ice pick or similar tool to work in the
new r i n g s , Do not damage the stuffing box
threads.

7. There should be 1/16 to 3/32 compression when
the packing nut is screwed in tightly. A properly
adjusted nut will allow a slight film of oil to re
main on the plunger rod each time it emerges
from the hoist cylinder.

8. Reassemble the hoist cylinders to the machine;
make sure the hose connections are tight.

9. Refill the oil reservoir with proper oil. Start the
engine, let it run at idle speed for a time, then
check the hose connections to be sure they are
tight.

10. Bleed the system of air. After all work is com
pleted, lower the bucket to the ground and check
the oil level in the reservoir to see that it is to
the correct height before putting the machine to
work.

BOOTS - Hydraulic Hoists

Boots have been provided to protect the hoist
plungers from nicks, pits and scratches caused by
flying material from the wheels. The boots prevent

It is recommended that the boots always be kept
in place, and torn or damaged boots be replaced
promptly.

HYDRA ULIC OIL RESERVOIR:

The oil reservoir is located just under the oper
ator's seat. The oil level must be maintained up to
the petcock level when the bucket is resting on the
ground. This will insure a quantity of' oil sufficient to
displace the cylinder plungers in order to raise the
boom and bucket.

There are no adjustments on the reservoir; how
ever, it should be drained, cleaned of dirt and sludge
and refilled with clean oil every 1000 hours or oftener
if working conditions are very dirty and dusty. The
suction line strainer is inside the tank at the suction
line outlet to the pump. This strainer must be kept
clean. A dirty strainer will retard the flow of oil to
the pump and cause cavitation, the pump will howl,
and the boom will raise in a slow jerky manner. The
tank breather should be washed out with clean gaso
line periodically. Remove the hand hole cover to
reach into the tank to remove the strainer and to in
spect the vents in the breather pipe.

The oil reservoir may be removed without drain
ing the oil. If draining the oil is necessary, place a
five or six gallon container under the reservoir drain
plug and remove the plug. To take out the reservoir
without draining, remove the hand hole cover, reach
into the tank, and take out the suction line strainer.
Then, using a cork of approximately 31/32 dia. at the
small end, insert it into the suction line outlet of the
reservoir.

To remove the reservoir, proceed as follows:

1. Remove the seat cushion. Disconnect the suction
line hose at the reservoir. Disconnect the pump
pressure hose at the valve. Disconnect the hose
to the boom hoist cylinders at the pipe "Tee".
Disconnect the hose to the bucket control cylinder
at the coupling welded to the frame. The hose
openings may be corked on the valve side to pre
vent leakage of oil.

2. Remove the choke rod from the machine. Remove
four bolts holding the seat frame to the upper and
lower cross members.

3. Remove the three bolts holding the oil reservoir
to the frame. One is at the rear, right corner,
and the remaining two bolts are in the front,
holding the tank to the frame cross member. The
reservoir may now be lifted from the machine
along with the valve.

HYDRAULIC VALVE:

The hydraulic valve receives oil under pressure
from the pump and directs it to the hoists. When the
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To check, carefully follow the instructions as
outlined.

valve plungers are in "Hold" position, the oil already
in the hoists is retained therein, but oil from the pump
flows through the valve back to the reservoir. In
"Raise" and "Close" positions, the oil from the pump
is directed into the respective hoist cylinders. In
"Lower" or "Dump" positions the oil returns from the
hoist cylinders, through the valve and into the reser
voir along with oil corning from the pump.

No adjustments are to be made other than to re
move the valve from the oil reservoir and wash it out
with clean gasoline every 1000 hours of operation.
Whenever the oil in the reservoir is very dirty or dirt
is forced into the valve when cleaning the reservoir,
the valve must be removed and washed out. Prema
ture valve failure or excessive wear is frequently the
result of dirt getting in the valve because of dirty oil.

Springs and seals may be replaced when neces
sary, but the manufacturer does not recommend re
placement of the plungers as they have been fitted to
the body at the factory to maintain close tolerances.

The hydraulic valve is mounted to the left hand
side of the reservoir. To remove the valve proceed
as follows:

1. Drain the oil reservoir. Then remove the reser
voir and valve from the machine.

2. Disconnect the hoses from the valve.

3. Unscrew the capscrews holding the valve to the
valve mounting plate and the valve will corne away
from the reservoir.

4. Note the "0" ring oil seal at the valve discharge
opening into the reservoir. This ring must be in
good condition, otherwise discard it for a new
ring. Be sure to replace this "0" ring carefully
when reassembling the valve to the reservoir to
avoid pinching the ring because of a poor seat.

5. After the valve is bolted to the reservoir, connect
the hoses. Refertothe hydraulic diagram to note
the proper connection points. Be sure the con
nections are tight and will not leak oil. Replace
the reservoir and valve in the machine. Refill
the reservoir with the proper oil to oil level pet
cock. Operate the hoists several times. Shut
the engine with the bucket on the ground. Inspect
the connection points, then recheck the oil level
in the reservoir and "bleed" the system of air.

VALVE PRESSURE RELIEF: SEE FIG. 4

To safeguard the pump and to maintain efficient
operation of the machine, the valve pressure relief
must be set to operate at l200lbs. pressure at full
open engine throttle.

Check the valve pressure relief setting to each
monthly inspection period.

1. Insert a hydraulic gauge of approx. 2500 lbs. ca
pacity into the air bleeder hole in the top of either
boom hoist. The bleeder hole is threaded with
1/2" standard pipe threads.

2. Remove the acorn nut from the valve to expose
the valve pressure adjuster screw. Loosen the
hex lock nut on the adjuster screw. To reduce the
valve pressure relief, turn the adjuster screw
counter-clockwise.

3. Start· the engine, being careful to keep it at idle
throttle. Raise the bucket and booms to full
height. Then, holding the valve lever in "raise"
position, gradually increase the engine speed
while noting the increase of oil pressure. Do
not allow the oil pre s sure to exceed 1200 Ib s ,

If the oil pressure tends to reach 1200 Ibs , pres
sure before the engine is running at full open
throttle, slack off the engine speed and adjust the
pressure adjuster screw for lower pressure to
avoid damage. Repeat this process of gradually
increasing the engine speed while adjusting the
pressure relief screw until the gauge registers
1200 lbs. pressure at full open engine throttle
with the bucket fully raised and the valve lever
held in raise position.

When the pressure relief reaches 1200 Ibs , pres
sure consistently, under conditions as instructed,
the adjuster screw may be locked in place and
the acorn nut replaced.

HYDRAULICPUMP: For Hoists Cylinders: See
Fig. 5.

The pump is coupled directly to the engine crank
shaft and must not be operated without sufficient oil
circulating through the hydraulic system to provide
constant lubrication in the pump gears. The pump
draws oil from the reservoir and forces it, under
pressure, into the valve.

The pump is a Vickers Rotary vane type, assem
bled for left hand ope r atron, and has no volume ad
justment. An arrow stamped on the body indicates
direction of rotation. Shaft packing is not subject to
pressure and normally does not require replacement.
Vanes, being subject to centrifugal force, automati
cally compensate for any normal wear.

If the pump does not develop sufficient pressure
and the cause cannot be determined, see THE FRANK
G. HOUGHCO. DISTRIBUTORfor details on the re
pair or replacement of the pump.
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The hydraulic pump is mounted just under the
radiator and connected to the engine crankshaft by a
flexible chain coupling. To remove the pump proceed
as follows:

1. Remove the pump cover from the lower, rear of
the grille casting by loosening the jam nut and
turning the clamp with a screwdriver. Place the
screwdriver in the slotted end of the clamp stud
and give it a quarter turn to free the cover from
the grille casting.

2. Disconnect the pump hoses at the pump by loosen
ing the straight adapter unions holding the elbows
to the pump.

3. By using an extension box wrench for a 3/8 bolt,
reach into the grille casting recess and unbolt
the pump adapter plate from the pump mounting
casting. There is one bolt on each side of the
pump, diagonally across from each other.

4. When the pump is loose, draw it straight back
ward to allow the flexible coupling to slip off the
shaft. If the pump is cocked when drawing it out
the flexible coupling may jam on the shaft, making
it difficult to remove the pump. The flexible
coupling is keyed to the crankshaft and to the
pump shaft. Be sure these keys are in place when
reas sembling the pump. The coupling keyslot and
the crankshaft key must be in line to reassemble
the pump to the machine.

PUMP ASSEMBLY - SIDE VIEW

DISMANTLING AND REASSEMBLING PUMP:

Inspection of the pumping cartridge parts in the
vane type single pump can be made as follows:

The pumping cartridge consists of a rotor "E",
vane "F", valve plate bushings "D" and "H", and cam
ring "G". All moving parts, except shaft and shaft
bearings, operate within this cartridge assembly. No
moving parts, therefore, are in contact with the body
"T".

Remove the head screws "A" and the head "B".
The head end valve plate bushing "D" can then be
pulled out, leaving exposed the rotor "E", vane "F"
and the cam ring "G".

Be particularly careful to note the position of the
rotor and vanes, also the position of the ring pin "p".
These parts may all be reassembled incorrectly if
not carefully checked, because of the fact that pro
vision is made in the design for either right hand or
left hand assembly. The position of cam ring "G"
should also be noted carefully.

These parts can all be removed for inspection,
and the shaft end valve plate bushing "H" will then be
exposed. It can be removed by a hook-shaped tool.
Parts that show damage or excess wear should be re
placed. The vanes can be turned end-for-end so that
the inside edge is now against the cam ring, thus re
newing the vanes for future service. Worn edges must
be stoned so Vanes move freely in rotor slots and bev
eled edges must trail direction of rotation.

SMALL END
Of PIN EXTENDS
I NTO PUMP
HEAD

HEAD ENDVIEW OF PUMP
WITH PUMP HEAD AND HEAD END BUSHING REMOVED.
PUMP A55EMBL~D ro R LEFT HAND ROTAT ION.

BEVELED EDGES Of
VANES TRAIL DI
RECTION OF
ROTATION

PUMP ASSEMBLY - END VIEW

Reassemble in reverse order with parts replaced
in original positions, using parts drawing as a supple
mentary guide. Renew head ring packing "e" if it has
become compressed or damaged, otherwise air will
be drawn in when the pump is running or oil will leak
out when not running. Assemble the pump head so
that ring hole registers with protruding end of ring
pin "P".

Extreme caution must be taken when reassem
bling parts to make certain that no grit or lint gets
into the vane slots or between assembled parts. Not
only may this cause a vane to stick, but it may also
cause damage to valve plate bushings. A small amount
of foreign matter also will give a false indication of
head screw adjustment, thereby impairing pump ef
ficiency. Wash parts in kerosene and use every pre
caution against dirt.

When reassembling a pump, the head takeup
screws, if tightened excessively, can cause binding
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between the rotor "E" and the two valve plate bushings
"D" and "H". It is very important that these take-up
screws be drawn up moderately and evenly. Rotate
the pump shaft by hand while gradually tightening op
posite head screws until all have been pulled up evenly
without causing the shaft to bind. Sometimes an ad
ditional 1/8 turn is given after the pump has been run
a short period. Insert wire through screwheads so
that adjustment will be maintained.

The opposite end of the pump must be opened to gain
acce s s to the shaft parts, making it possible to then re
move the shaft "K" and bearing "L". The stamped steel
packing gland "M" and the special cork packing "N" can
then be inspected. The cork packing should be renewed
to prevent air leakage into the pump or oil leakage out
when the pump is not running. When replacing the
gland, make certain that its outside diameter bears on
the outer ball bearing race, and its inside diameter
against the cork shaft packing. All of this work may
be accomplished without disturbing the head of the pump.

See THE FRANK G. HOUGH CO. Dealer for
details on repair and replacements of these pumps.

ENGINE:

The HA"PAYLOADER" engine is a Waukesha FC
Industrial. Engine specifications are listed in the
Condensed Specifications &: Service Data pages of this
manual.

Consult a Waukesha Engine Operating Manual for
proper repair, maintenance, and operation of the en
gine. Many important points, pertinent to longer en
gine life are discussed in the engine manual.

The engine, radiator, hydraulic pump, clutch, and
transmission may all be removed as a single unit
from the machine. To remove follow as instructed.

1. Remove the oil reservoir - see paragraph on oil
reservoir removal. Remove the engine hood as
sembly from the machine.

2. Remove the bolts holding the grille casting to the
frame, hook a chain hoist to the casting to prevent
it from falling, then remove the tie bars holding
the upper portion of the grille to the main frame
uprights, and remove the casting.

3. Disconnect the choke rod and the accelerator rod
at the engine. Disconnect the exhaust muffler from
its, support on the grille tie bar. Disconnect the
air cleaner tubing at the engine. Disconnect the
gearshift lever linkage at the transmission. Dis
connect the clutch operating rod at the clutch. Dis
connect the clutch grease hose at the clutch housing.
Disconnect the pump hoses at the pump and re
move the hose clamp securing the pressure hose to
the clutch housing. Disconnect the fuel line at the
engine. Disconnect the wiring from the engine.

4. The engine is mounted at three points and rides
on rubber cushions. The cushions are protected
by steel caps. Two bolts hold the front end to the
main frame at the flywheel housing and one bolt

at the rear end of the engine under the hydraulic
pump bracket.

5. Pass cable slings under each end of the engine,
loosen the mounting bolts, and raise the engine
slightly. Then with a slight twisting and tipping
movement, the engine can be moved backward and
upward out of the frame.

6. After work is completed, do not run the engine
unless the hydraulic pump has been disconnected
or until the hydraulic pump is again connected to
the hydraulic system with a sufficient supply of
oil.

Be sure of oil in the engine crankshaft and of cool
ing fluid in the radiator before running the engine.

7. To reassemble the engine to the machine it may
save time if the drive shaft is separated before
hand. While the engine can be removed without
unbolting the drive shaft yokes, it will be difficult
to slide the yoke onto the shaft when reas sembling
the engine to the "PAYLOADER".

FAN BELT REMOVAL: SEE FIG. 5.

Untimely shutdowns or damaged radiators may be
avoided by frequent replacement of the fan belt. The
fan belt should be inspected at each monthly service
period and replaced if it shows signs of deterioration.
If the machine is laid up for a time, it is good practice
to ease the fan belt tension. Belts will deteriorate if
allowed to remain taut for prolonged periods when not
subjected to normal action.

1. To remove the fan belt, shut off the engine with
the bucket resting on the ground. Then loosen the
hydraulic pump adapter from the pump bracket
and pull the pump outward, to the rear, as far as
it will go. It is not necessary to disconnect the
pump hoses - see Pump Removal.

2. From inside the engine shrouding, loosen the gen
erator bracket adjusting screw and push the gen
erator in toward the engine and retighten the
screw slightly.

3. The fan belt may now be removed from the gen
erator pulley and the lower fan belt pulley, then
slip the belt over the fan.

4. Install a new fan belt by reversing the method of
removal. Replace the pump. Be sure the pump
drive shaft keys are in place and in line. The
pump can then be pushed in place easily. Bolt
the pump securely. Adjust the fan belt tension.
Replace the pump cover in the grille.

FAN BELT TENSION:

Check and adjust the fan belt tension at each reg
ular monthly inspection period.

To adjust the fan belt tension, loosen the genera
tor adjusting bracket bolt, and move the generator in
or out as required. The proper tension is obtained if
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the center section of the belt can be pressed inward,
by hand, to approximately 3/4 inch. Use a straight
edge and scale to measure this amount of flexibility
when adjusting the belt. Lay the straight edge across
the pulleys. Measure the distance from the belt to the
bottom edge of the straight edge when the belt is
pressed inward. Be sure to tighten the generator ad
justing bolt securely to maintain the fan belt tension.

Am CLEANER SERVICE:

The purpose of the air cleaner is to collect dirt
and dust before it reaches the engine. Considerable
amounts of dust are found floating in the air and the
abrasive action of such particales will cause rapid
wear on the cylinders, valves, and bearings, when
drawn into the engine. The air cleaner must be serv
iced regularly, to clean out, and remove its accumula
tion of dust and dirt to promote efficient operation of
the cleaner. Daily servicing of the air cleaner is very
important and contributes considerably to longer en
gine life. It is good practice to clean the air cleaner
andchange the oil in it several times a day if working
conditions are very dusty.

To clean, wash out thoroughly with clean kero
sene and refill the oil cup to the oil level bead with
clean oil; use the same grade of oil as used in the en
gine crankcase.

NOTE: It is very important to examine the air
cleaner tubing periodically for defective
conn e c t ion s and leaks. Considerable
amounts of abrasive mat e ria 1 can be
drawn into the engine through minute
openings, or loose connections, in the
tubing between the air cleaner and the
engine. Such openings can permit pas
sage of dust more freely than a poorly
serviced air cleaner, and will surely off
set any effort to maintain an efficient
cleaner.

OIL FILTER:

The purpose of the crankcase oil filter is to re
tard dilution of the engine oil with harmful substances,
and by removing abrasive particles which may have
gotten into the oil. The sump in the bottom of the fil
ter should be thoroughly cleaned of sediment, and the
element replaced whenever the crankcase oil is
drained.

Do not fail to read and follow instructions on the
box containing the new filter element when replacing
the used element.

After replacing a filter element, tighten the cover
securely, start the engine, and let it operate for about
10 minutes to fully saturate the new filter element.
Then shut off the engine and inspect the filter cover
for leaks. Always check the crankcase oil level after
the new element has become saturated with oil, since
oil drawn into, and retained in the filter, will reduce
the oil level in the crankcase.

CLUTCH:

The clutch is a spring loaded, dry disc, foot op
erated type. The importance of proper use of the
clutch pedal during Loader operation will save con
siderable wear on the clutch release bearing and the
clutch disc. "Riding" the clutch causes rapid wear on
the clutch release bearing and the tendency to "feath
er" the clutch results in premature wear on the clutch
disc. The clutch pedal should never be depressed ex
cept during the time required to shift gears. Work
requiring numerous short runs brings the clutch into
constant use which increases the rate of wear on the
clutch facings.

The clutch release fingers are adjusted and locked
at the factory and are NOT to be adjusted to compen
sate for facing wear. An adjustment for facing wear
and free pedal play is provided in the clutch operating
rod. .

CLUTCH PEDAL PLAY - SEE FIG. 7.

The clutch pedal must have 1 - 1-1/2 inches of
free play. Clutch wear decreases this clearance. It
is imperative that the pedal be readjusted at frequent
intervals to obtain this clearance. Free pedal play is
the amount of movement of the clutch pedal before
the clutch release bearing contacts the clutch release
levers. Lack of free pedal play causes undue wear on
the clutch facings and the bearings.

To readjust the clutch pedal r err-ove the clevis
pin and turn the clevis on the clutcb control rod until
the necessary free movement of the pedal is obtained.
It may be necessary to adjust the clevis several times
to reach the proper amount of free play.

Be sure to tighten the lock nut against the clevis
to maintain adjustments.

CLUTCH REMOVAL:
1. To remove the clutch, remove the seat, cushion

oil reservoir, and the transmission - see Oil
Reservoir Removal and Transmission Removal.

The power take-off shaft with the release bearing
and sleeve, will be withdrawn from the clutch
when the transmission is pulled away from the
engine.

2. Remove the capscrews holding clutch pressure
plate to the engine flywh eel and lift complete
pressure plate out of the flywheel housing to free
the clutch drive plate. Do not mix the capscrews
used in the flywheel with ordinary capscrews.
These capscrews often are a special type to lo
cate the clutch pressure plate to the flywheel. Be
sure to check the clutch pilot bearing before re
placing the clutch. Remove the bearing, and clean
it and the bearing recess. Apply a small amount
of high temperature grease to the bearing before
replacing it in the flywheel.

When installing the clutch to the flywheel, make
sure the cover plate will fit freely before inserting
the dri";'en disc. Then follow the suggested procedure
below:
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1. Place the driven disc assembly against the fly
wheel. Place the cover assembly over the facing
disc and bolt it to the flywheel by screwing in
each bolt finger tight. Insert a spare splined pi
lot shaft through the clutch to hold the facing disc
hub on center while bolting the cover in place.
Care must be used to avoid bending or misalign
ment of the disc. to prevent clutch drag.

2. With the driven disc in line with the pilot bearing
and the clutch assembly. the bolts in the flywheel
may be tightened by alternately drawing up op
posite bolts. until the clutch is securely and evenly
fastened. Then the spare splined shaft may be
withdrawn.

3. Bring the clutch housing into position carefully.
that the transmission power take-off shaft can be
slipped gently into place through the clutch. the
driven disc. and into the pilot bearing. without
bending the driven disc or otherwise disturbing
the alignment of the assembly.

4. Bolt the housing securely in place. replace the
clutch operating rod to the clutch arm and reas
semble the drive shaft. Reassemble the oil res
ervoir. seat. and seat frame. and replace the hose
and wiring clips. Replace the clutch grease hose.

5. After all parts are reassembled properly. the
clutch rod must be adjusted to obtain the correct
amount of free clutch pedal play - see 'Clutch
Pedal Play.

TRANSMISSION

This is a two speed forward and reverse trans
mission. For major repairs to the transmission use
the extensive facilities offered by THE FRANK G.
HOUGH CO. dealers.

Breathers must be cleaned and kept open to pro
tect grease seals and gaskets.

Be sure to check and service the transmission
regularly as specified in the Lubrication Chart.

Greases should not be mixed. Use the same
when adding grease.

TRANSMISSION REMOVAL:

1. Place the machine under a crane or hoist and re
move the seat cushion and seat frame.

2. Remove the oil reservoir - see Oil Reservoir
Removal.

3. Remove the body side shields, the two rear por
tions of the floorboard, the rear floorboard sup
port cross member, the battery, and the battery
box.

4. Disconnect the gearshift levers at the transmis
sion Disconnect the clutch operating rod at the
clutch. It maybe necessary to release the clutch
return spring to disconnect the rod. Disconnect

the clutch grease hose at the clutch housing. Free
the pump hose from the clutch housing. Free the
wiring loom from the clutch housing.

5. Break the universal joint drive shaft at one of the
yokes by removing the bolts holding the yoke to
the center cross - see Drive Shaft Removal.

6. To free the transmission remove all bolts holding
the clutch housing to the flywheel housing. Use
the crane hoist to support the transmission when
removing the bolts. Pull the transmission away
from the engine carefully to avoid damage to the
clutch disc. The clutch discs and the flywheel will
then be exposed.

7. If it is merely desired to expose the clutch, the
transmission housing can be lowered to the floor
to rest under the machine temporarily. In this
case it isn't necessary to remove the battery,
battery box, and the floorboard support cross
member.

DRIVE AXLE:

Service the drive axle periodically as specified in
the lubrication chart. The differential carrier and
each wheel housing must be serviced independently of
each other. There is no provision made in the axle to
permit oil to pass from the differential carrier to
either of the final drive wheel housings. Oil filler
plugs are located at three points, one in each of the
wheel housings, and one for the differential housing.

Breathers must be cleaned and kept open to pro
tect the grease seals and gaskets.

For major repairs to the drive axle, refer your
problems to the "PAYLOADER" dealer, to obtain the
services of a trained mechanic,

DRIVE AXLE REMOVAL:

1. Raise the boom and bucket to almost full height.
Block them in this elevated position and shut off
the engine.

2. Disconnect the brake fluid lines at the wheels.
Break the universal joint by removing the bolts
holding the yoke to the center cross bearings.
Remove the bolts holding the axle housing to the
frame. Hoist up the machine high enough so the
axle will be clear of the frame. Block the ma
chine in this position securely and roll the axle
out from under this machine.

DRIVE SHAFTS:

The drive shafts are Mechanics double universal
joints of roller bearing design with each bearing re
tainer held in place by an integral key and pilot and
two capscrews. The roller bearings are protected by
a cork dirt seal which is held in place by a steel re
tainer ring. The cork seal and its retainer act as
grease seals to keep lubrication in the bearings and
prevent dirt from entering.
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There are no adjustments to be made on the dri:ve
shafts except to keep them lubricated as instructed in
the Lubrication Chart.

To "break" or separate the joint, remove the
capscrews and the lock holding the center cross bear
ings to the yoke and tap apart. The needle bearings
and the cork seals can then be inspected. The trans
mission yoke slides onto the splined transmission out
put shaft, whereas the drive axle yoke is keyed and
tapered to fit into the drive axle pinion shaft.

Always use the special capscrews provided with
the joints whenbolting the bearings to the yokes. Or
dinary heat treated capscrews may prove inadequate.
Use a torque wrench to tighten the capscrews. Pull
them up to 20 to 30 Ibs , torque reading.

BRAKE PEDAL ADJUSTMENTS:

Adjustment of the brake pedal must be made pe
riodicallytocompensatenormallining wear, or when
ever repairs have been made on the brake mechanism.

Free pedal play must always be apparent at the
top of the brake pedal stroke. Free play is the amount
of movement of the pedal before the brake activating
rod contact the plunger in the master cylinder. Lack
of free play results in the master cylinder plunger
being depressed which induces rapid wear of the brake
linings.

To adjust the brake pedal, disconnect the master
cylinderoperating rod at the brake pedal. Loosen the
clevis lock nut. Turn the operating rod clevis so
that 1/8" to 3/16" clearance i s obtained between the
end.of the rod and the plunger in the master cylinder.
The brake pedal must be up against the floorboard to
insure that clearance is measured from the top of the
pedal stroke. Replace the clevis pivot pin and flip the
pedal lightly by hand to determine free play. When
the adjustment is satisfactory tighten the lock nut
against the clevis to maintain this clearance.

Always check the brake return spring tension to
make sure it is strong enough to hold the weight of the
brake pedal up against the bottom of the floorboard,
and to prevent this weight from closing the clearance
between the end of the operating rod and the plunger
in the master cylinder.

BRAKES - "BLEEDING":

The foot brakes are hydraulic operated, internal
expanding, 2 shoe type in both rear wheels.

The hydraulic brake system must be "bled" when
ever air gets in the system through a leak or when a
line has been disconnected.

, "spongy" feel toAir trapped in the system give s a ,
the brake pedal and, being cornpre esibl.e, does not
allow pressure applied to the brake pedal to be trans
mitted solidly through the lines t,o the brakes. The
system must be free of air at all ttrn es ,

To bleed the brakes proceed as follows:

1. The longest fluid line from the master cylinder
should be bled first. Proper sequence is bleeding
the left wheel and then the right. Fill the master
cylinder with brake fluid before bleeding the lines.
Clean off all dirt from around the master cylinder
plug before removing the plug to fill the cylinder.

2. Loosen the wheel cylinder bleeder valve about
1/8 turn. Have one man pump the brake pedal
slowly, while another man opens the bleeder
screw each time the pedal is pushed down and
closes the screw just before the pedal is returned
upward. Opening the screw on the down stroke of
the brake pedal forces air and fluid from the line.
Closing the screw before the return stroke of the
pedal prevents air from being sucked back into
the line.

3. Continue this procedure until air bubbles are no
longer seen escaping with the brake fluid from
the bleeder hole. Be careful not to pump all the
fluid from the master cylinder. Refill and pump
as necessary until the line is free of air. Then
tighten the bleeder screw securely.

4. Repeat the bleeding operation on the right wheel.

5. Whenboth brakes lines have been bled of air, re
fill the master brake cylinder with brake fluid
and screw in the plug.

BRAKE SHOE ADJUSTMENT:

When the brake lining has become worn, as evi
denced by the brake pedal nearly reaching the floor
board when depressed, the shoes must be adjusted to
overcome this wear on the linings.

To adjust the shoes, remove the pipe plug from
the outside of the drive hub. Insert a feeler gauge of
.010 thickness through this opening to pass between
the forward brake lining and the surface of the brake
drum. Adjust the eccentric screw found on the back
of the brake dust shield until .010 clearance is felt
between the lining and the shoe. By turning the wheel,
the feeler gauge slot can be made to pass along the
entire arc of the brake shoe. Turning the eccentric
screw outward and down will decrease the clearance.
Turn it opposite to increase the clearance. When the
forward shoe has been adjusted, swing the feeler gauge
slot to the rear brake shoe and insert the feeler gauge.
Turn the rear shoe eccentric adjusting screw outward
and down to decrease the clearance, opposite to in
crease it. When properly adjusted, this wheel should
turn freely without any brake shoe "drag" being felt
as the wheel is turned. Repeat above procedure on
the opposite wheel. The brake lining clearance should
be adjusted the same for each shoe so that the pres
sure will be equal in each wheel when the brake pedal
is depressed. This will bring the wheels to a halt
evenly. Otherwise a sudden stop will tend to draw the
machine sideways slightly when the brakes are
applied.
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BRAKE SHOE INSPECTION:

Good brakes are an important factor in the safe
operation of any vehicle and they should be kept in
good repair. We suggest the brake linings be inspected
periodically. Operations requiring short runs with the
"PAYLOADER" increases the rate of wear on the
linings.

To expose and inspect the brake shoes inside the
wheel, follow the procedure outlined below.

1. Jack up the front end of the "PAYLOADER" and
block it in position so the front drive wheel tires
just clear the floor.

2. Loosen the tire rim lugs and remove the tire and
rim from the drive hub.

3. Remove the cotter pin and nut holding the drive
hub to the drive axle. It may be necessary to ap
ply pressure on the brake pedal to hold the wheel
stationary in order to loosen the hub nut.

4. Remove the drive hub from the axle. Two tapped
holes are provided in the hub to mount a wheel
puller to start the hub off the splined end of the
drive wheel axle shaft. The brake drum is located
on the drive hub by the rim lug studs and will
corne off with the hub. A smart blow with a soft
hammer on the ends of opposite studs will sepa
rate the brake drum from the hub.

5. When the hub and brake drum are taken off the
drive axle, the brake shoes and brake cylinder
will be exposed so the linings can be inspected,
and work done on the brake mechanism.

6. It is good practice to overhaul the brake wheel
cylinders and the master brake cylinder when
ever the brake shoes are relined.

STEERING ADJUSTMENTS:

LUBRICATION OF STEERING GEAR:

The steering gear is filled at the factory with a
special steering gear lubricant developed for both
summer and winter operation. Seasonal change of
lubricant and draining of gear case is not necessary.

Gear should be kept filled to level of filler plug
with correct lubricant. Add GMC #4567-M Lubricant
to keep full.

STEERING GEAR ADJUSTMENT:

Correct steering gear adjustment is very irnpor ;
tant. There are only two adjustments to be made but
the following procedure must be adhered to ste~ b
step. See picture Steering Gear Adjustment. ' y

D

STEERING GEAR ADJUSTMENT

1. Disconnect drag link from pitman arm, taking
care to note relative position of drag link to pit
man arm, before disturbing them.

2. Disconnect upper steering column brace to make
sure there is no bind in the column due to an
chorage.

3. Loosen lock nut "A", then turn lash adjuster "B"
a few turns counterclockwise. This relieves the
load upon the screw bearings imposed by the rack
and sector teeth. Turn steering wheel GENTLY
in one direction until stopped by gear, then back
one turn. Donot turn steering wheel hard against
stops when gear is disconnected. Damage to ball
guides may result.

4. Measure the pull at the rim of the wheel which is
required to keep the wheel in motion. This pull
can be measured by attaching a spring scale to
the rim of the wheel with a piece of cord, then
pulling on the spring scale to turn the wheel. The
line of the scale should be kept tangent to the rim
of the wheel. The proper value of the pull at the
wheel rim under the se conditions is 1-1/2 to 2
lbs, Hthe actual value does not lie between these
limits specified, adjustment of the screw bearings
is necessary.

5. To adjust screw bearings, loosen locknut "C" and
turn screw bearings adjuster "D" clock.wise until
there is no perceptible end play in screw. Check
pull at wheel rim as above, readjusting, if neces
sary, to obtain proper pull. Set up locknut "C"
and recheck pull, as it must lie within the spe ci,
fied limits AFTER the locknut is set up, If gear
feels "_lumpy"after adjustment of screw bearings,
there IS. probably damage in the bearings due to
severe Impact or to improper adjustments, and
the gear must be torn down for replacement of
damag~d parts.
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6. Afte~ proper adjustment of screw bearings is
ob~arned, and all mounting bolts securely tightened,
adju st lash adjuster "B". First turn steering
wheel GENTLY from one stop all the way to the
other, carefully counting the total number of
turns. Then turn wheel back exactly half way to
center position. Mark wheel at top or bottom
centerwithpiece of tape. Turn lash adjuster "B"
clockwise to take out all lash in gear teeth and
tighten locknut "A". Check pull at wheel ri:n as
~efore, taking the highest reading of the spring
s.tale as the wheel is turned through center posi ,
t ion, Propervalue of pull is 2-1/2 to 3lbs. Read
just, if necessary, to obtain proper pull. Set up
locknut "A" as it must lie within the limits speci
fied AFTER the locknut is set up.

7. Reassemble stee . ti drmg connec mg ro to pitman
arm. (See Pitman Arm - Steering.)

TOE-IN ADJUSTMENT - SEE FIG. 9

The stee~ing arrangement is a twin tie rod type
and the steermg axle wheel toe-in should be adjusted
to best suit the kind of service to which the machine
is normally subjected.

For continuous work, requiring the machine to be
operated ~s much in reverse gear as in forward gear,
the steermg axle wheel toe-in should be adjusted to
"0"· h th .. l~C es so e steermg axle wheels are straight in
l ine with the drive wheels.

For work which includes long hauls in forward
gear, the steering axle wheels may be adjusted to 1/8
inch toe-in for each wheel. Care must be used to ad
just the toe-in equally for each wheel.

To adjust, loosen the nuts clamping the tie rods
to the tie rod ends. Center the ends of the axle bell
crank tie rod arms equidistant from the axle. Keep
the bell crank arms centered while turning the tie rods
so the stee ring axle wheel s are exactly at right angle s
to the axle bar. This should place the steering axle
wheels in line with the drive wheels. With the bell
crank arms properly centered, the distance measured
at front and rear points between the wheel rims should
be the same when the adjustment is complete. If 1/8"
toe-in is desired, adjust as instructed above, except
the distance measu red at the front and rear points
between the wheels should be 1/4" shorter at the front
point than the measurement at the back point.

TURNING RADIUS ADJUSTMENT:
If, for any reason, the steering gear pitman arm

must be removed, put match marks on both the pitman
arm and the end of the pitman shaft so the arm can be
relocated in its original position.

Care must be exercised in locating a new pitman
arm. Under no circumstances should the pitman be so
located on the serrated pitman shaft so that the turn
ing of the front wheels is stopped by resistance within
the steering gear, before being halted by the axle stop
blocks. The axle stop blocks safeguard the steering
gear from excessive strain by limiting the degree of

turn.

Suggested pointers in locating a new pitman arm
on the pitman shaft are as follows:

1. Check and adjus t front wheels for correct toe-in.
(See TOE-IN ADJUSTMENT).

2. Connect the drag link to the t .s eer rng arm ball;
connect pitman arm ball to the drag link ball
joint .

3. Place the machine on a level floor. Center the
steering axle wheels in the straight away position
If the toe-in adjustment has been properly made:
the ends of the steering bell crank tie rod arms
will be equidistant from the axle bar. Check to be
sure.

4. Cent.er the steering gear. This can be done by
turnmg the steering gear harui wheel gently, all
the way to the right until stopped by resistance
wit~in the gear. Place a chalk mark orpiece of
strmg on the rim of the hand wheel. Now, care
fully counting the number of revolutions, turn the
hand wheel gently all the way to the left until
stopped by resistance within the gear. Then turn
the hand wheel back to the right, exactly one-half
~he.total turns. This should place the pitman gear
rn it s central position.

5. With the steering bell crank centered, the axle
wheels in straight way position, and the steering
gear centered, the pitman arm may be attached
to the serrated end of the pitman gear in the steer
ing gear. Be sure to tighten the pitman gear nut
securely.

6. To check the turning radius adjustment, jack up
the steering end of the machine so the steering
axle wheels are free to turn easily by using hand
pressure.

7. Turn the steering axle wheels gently all the way
to the right as in making a right turn. Check to
see that contact is rnade against the axle stop
block. Then turn the axle wheels all the way to
the left, again checking to be sure the turn of the
axle wheels is stopped by contact with the stop
blocks.

8. IMPORTANT: Under no circumstances should
the turning arc of the steering axle wheels be
halted by resistance within the steering gear be
fore contacting the axle stop blocks, when the
axle is either in level or tilted positions.

9. Check the turning radius adjustment at each
monthly inspection period. This should be done
to protect the steering gear from damage due to
exces sive strain in turning and to add to tire life.

TffiES:
Tires and tubes are not sold by THE FRANK G.

HOUGH CO. for replacement, but must be purchased
from a local authorized tire dealer.

Proper inflation of the tire s is a considerable aid
to traction and enhances the life of the tire.
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The front or drive wheel tires are 7.50 x 16 - 8
ply non-directional tread type. Tubes are fitted with
hand bendable valve stems. Inflate the drive tires to
50 Ib s, air pressure.

The rear or steering wheel tires are 6.00 x 9 - 6
ply pneumatic industrial type. Tubes are fitted with
a TR50 hand bendable valve stem of 3/8" offset. In
flate the rear tires to 55 Ibs , air pressure.

CHANGING TIRES:

When changing the rear wheel tire, raise the rear
endof the machine and remove the hub cap. Then de
flat the tire and remove the grease cap.

CAUTION: DONOT ATTEMPT TO TAKE THE R£AR
WHEEL APART UNTIL THE AIR PRES
SURE HAS BEEN LET OUT OF THE
TUBE AND THE TIRE IS DEFLATED.

The rear tire is mounted on a wheel which con
sists of two half rims bolted together. After the tire
is deflated, remove the five bolts holding the wheel to
the axle hub, then remove the bolts holding the rim
halves of the wheel together. This frees the tire.

To change the drive wheel tires, merely jack up
the front wheel, deflate the tire, and remove the lug
nuts and rim lugs. Then remove the tire.

TO REPLACE THE CUTTING EDGE FOLLOW THE
PROCEDURE OUTLINED BELOW. SEE FIG. io.
1. Lay a straight edge in the bucket to line up with

the front edge of the stiffener and clamp in place.
If there is no stiffener on the bottom of the bucket,
line the straight edge with the front edge of the
bucket sheet.

2. Guide the burning torch along the straight edge to
cut through the cutting edge and the weld along
the front edge.

3. Follow a similar method for the upright ends of
the cutting edge. Burn through the width of the
cutting edge at the bends. Burn off the top weld
of the ends with a gouging tip.

4. Drive a cold chisel or wedge between the stiffen
ing and the cutting edge to break the back weld.
Force the chisel between the bucket sides and the
side portion of the cutting edge to remove the re
maining ends. Grind off the remaining ridges of
weld before placing the new cutting edge in posi
tion.

5. Clamp the new cutting edge in place 1-1/2 inches
beyond the edge of the bucket sheet as shown in
the picture.

Tack weld only the ends of the cutting edge to the
bucket to hold it in place, and remove the clamps.
Before finish welding the edge to the sheet, bow
the cutting edge and the bucket sheet upwards
1/4" for every 4 feet of bucket length. This must
be done to overcome weld pull which will draw the
edge in a downward bow. To bow the bucket up
ward, place blocks in the corners of the bucket
and lay a stout bar on the blocks so it lie s parallel
to the outer edge of the bucket sheet. By means
of "C!' clamps, draw the center of the cutting
edge and the bucket sheet upward against the bar.
Then proceed to finish weld the cutting edge.

6. Back step a continuous 1/4 fillet weld on the front
joining the cutting edge to the stiffener and to the
bucket sides. If bucket has no stiffener, weld the
edge to the bucket sheet. Join the back edge to
the stiffener or bucket sheet with 1/4 fillet welds
3 inches long on 6 inch centers. Use "Murex"
7/32 HTS rod or equal at no more than 200 am
peres. Try to get most of the weld penetration
into the bucket sheet so as not to upset the temper
of the cutting edge.
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LUBRICATING POINTS

Refe r to the lubrication chart to locate the follow
ing points. Before servicing, always wipe the dirt
from around the grease fittings, cups, or plugs to pre
vent grit and dirt or other foreign matter from enter
ing.

GREASE DAILY: Items 1through 19. Use a good
grade of general purpose pressure gun grease every
8 to 10 hours of operation. Give 3 or 4 strokes daily
to each fitting to force out old grease and dirt.

1.

2.

3.

4.

5.

6.

7.

e 8.

9.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

Boom to Carrier - 1 each, R.H. &: L.H.
Sides .••••••••••.••••

Guide to Carrier to Bucket - 1 each,
R.H. &: L.H. Sides •.•••.•••.••

Bucket Hoist Pivots - 1 each, Upper &:
Lower Pins •.•.•••••.••••..

Boom to Frame - Housing _ 1 each,
R.H. &: L.H. Sides ••.•••••

Guide to Frame - 1 each, R.H. &: L.H.
Sides •.•••.•.....•••.....•

Boom Hoist Trunnion - Outer - 1 each,
R.H. &: L.H. Sides .•..•.....•...

Boom Hoist Trunnion - Inner _ 1 each,
R.H. &: L.H. Sides (Raise the boom to
grease from inside)

Boom Hoist to Frame
L.H. Sides ..••.•.

- 1 each, R.H. &:
........ ,_

2 points

2 points

2 points

2 points

2 points

2 points

2 points

2 points

2 points
2 points

2 points

2 points

4 points

4 points

point

point

point

2 points

2 points

LUBRICATE AND SERVICE DAILY: Items 20
through 27. Check and service these points every 8
to 10 hours of operation, 01' oftener if necessary, as
instructed.

Valve Lever & Swivel - L.H. side
of seat ...•.••••

Gearshift Levers - 1 each lever pivot
Foot Pedal Pivots - 1 each - R.H. &:
L.H. Floorboard ...•.

Accelerator Cross Shaft - 1 each -
R.H. &: L.H. Floorboard. , •.••.

King Pin Bushing - Upper &: Lower -
2 each - R.H. &: L,H. Spindles, ••

Tie Rod Ends - both ends - R.H. &:
L,H. Tie Rods •••••.•.••.

Steering Bell Crank - Center of
Steering Axle ••••••••••••

Rear Axle Bolster Pin - Steering Axle
to Frame ••••.•• , .••••••••

Rear Axle Radius Rod Pin - Radius
Rod to Frame ••••••. , .• , .••

Drag Link Ball Sockets - 1 each end
of rod ••.•• , .••••••••••

Clutch Cross Shaft - 1 each, R,H. &:
L.H. Clutch Housing ••• ,

UTCH RELEASE BEARING: The grease20. CL f
fitting is located on the left side of the rame
under the guide bar pivot. It can be reached .fr~m
the outside, and is a "Lubriguard" grease. ilttlng
to protect the grease seals from exce ssrve gun

Apply one shot daily with a hand gun,
pressure. . f h' h t pera
using the best obtainable grade 0 rg em -

ture lubricant such as LUBRIKO M24 or equal.
Never over-lubricate, never use ordinary chassis
lubricant, and never use a pressure gun when
servicing the clutch release bearing.

21. ENGINE OIL LEVEL DIPSTICK: Located on the
L.H. side of machine at flywheel housing. Check
the engine crankcase oil level daily or oftener if
required. Add oil as required to maintain the oil
level up to the "full" mark on the dipstick. Do
not check the crankcase oil level with the engine
running. See item 31.

22. AIR-CLEANER CUP: Clean and refill daily, or
oftener if working conditions are very dusty and
dirty. This is important. To service, remove the
cup and wash it out in clean gasoline or kerosene
and refill the cup to the oil level bead with the
same grade of oil as is used in the crankcase.
The air cleaner is provided to prevent dust and
grit from being drawn into the engine. The ab
rasive act ion of such dust will cause premature
wear on the valves and cylinders. Inspect the
air-cleaner tubing and connections for leaks.
Small holes or loose connections will allow dust
to enter and will surely offset the protective
feature of a clean and properly working air
cleaner.

23. HYDRAULIC OIL RESERVOIR: Located under
the operator's seat. Check the oil level daily
and keep it filled up to the oil level pet cock. The
engine must be shut off and the bucket resting on
the ground when checking the oil reservoir con
tent. There must be sufficient oil to provide
constant lubrication to the pump gears and to
displace the hoist cylinder plungers when oper
ating the bucket. See item 42.

24. RADIATOR FILLER: Located at the rear end of
the machine. Do not run the engine without the
full quantity of coolant in the cooling system.
Check daily. Use clean soft water to refill. When
operating in freezing temperatures, add a good,
known, permanent type anti-freeze solution to the
cooling system. Add it to the cooling system
according to the manufacturer's instructions.

25. RADIATOR DRAIN COCK: To drain the cooling
system, first remove the radiator cap as it is a
pressure type, then open the radiator drain to
drain the fluid from the cooling system. The
radiator drain cock is located on the underside
of the water hose elbow.

26. GASOLINE TANK FILLER: Located in the front
cowl. Fill the gasoline tank here. Use a ~asoline
of a 70-72 octane rating. Handle the fuel in clean
containers.

7 GASOLINE SHUT_OFF COCK: Located on the
2 . underside of the fuel tank on the fuel line. It is
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good practice to close the shut-off cock when
leaving the machine stand idle over night or
longer. Be sure to open the shut-off cock before
attempting to start the engine.

LUBRICATE AND SERVICE WEEKLY: Items 28
through 41. Lubricate, check, and service these
points every 40 to 60 hours of operation as instructed.

28. DISTRIBUTOR CUP: One point, located on the
right hand side of the machine. Give the dis
tributor cup 2 or 3 drops of light lubricating oil
weekly.

29. GENERATOR CUPS: Two cups, one at each end,
located on the R.H. side of the machine. Give
each cup 2 or 3 drops of light lubricating oil
weekly.

30. STARTER MOTOR: One cup, located on the R.H.
side of the machine. Give each cup 2 or 3 drops
of light lubricating oil weekly.

31. ENGINE CRANKCASE OIL: Drain and refill the
engine crankcase weekly. Engine crankcase oil
should be drained while the oil is warm, as after
a day's operation, since warm oil will flow more
freely and carry out more dirt and sediment. Do
not use kerosene to flush out old crankcase oil as
traces of it will remain to dilute clean oil. Refill
with the best obtainable grade of engine oil. Be
sure to keep the oil level up to the full mark on
the oil dipstick. Refer to the Waukesha Operating
Manual for instructions on lubrication and main
tenance of the engine.

In general, use SAE 30 motor oil when operating
in hot summer temperatures, and SAE 20 motor
oil in moderate temperatures. Use SAE 10motor
oil when operating in cold winter temperatures.
It must be remembered that oil specifications of
various companies may differ, although the oils
are designated by the same SAE number. Con
sult the sales department of a reliable oil manu
facturer to obtain assistance in selecting the
proper engine oil to best suit individual operating
conditions.

32. CRANKCASE DRAIN PLUG: Located on the
underside of the engine crankcase pan. Remove
this plug to drain the engine oil. Be sure the plug
has been replaced and tightened securely after
the engine oil has been drained.

33. OIL FILTERS - CRANKCASE: Service the crank
case oil filter weekly or oftener, whenever the
crankcase oil is changed. The gasoline engine
crankcase oil filter cartridge must be replaced
with a new element whenever the engine oil is
changed. Clean the filter container before insert
ing a new element. Read and follow the instruc
tions on the box containing the new element before
rep~acing the used element. The gas engine oil fil
ter IS located on the right side of the engine. Be
sure the filter Cover and cover gasket' . 1IS In pace
and securely tightened after servicing the filter.

___ W_henthe crankcase oil has been changed and the

filter properly serviced, start the engine and let it
run at idle speedfor about 10 minutes to fully sat
urate the filter element with oil; then shut off the
engine. Recheck the oil level ilthe engine crank
case as it will have been lower d by oil being re
tained in the filter, Add oil to bing the crankcase
oil level to proper height. Inspe~t the oil filter and
oil lines for leaks due to a fa.ulty gasket or cover
before again _§tarting the engln~.

I

34. FUEL LINE STRAINER: Loc ated on the L.H.
side of the machine. Inspectl the fuel strainer
weekly. Clean the sediment bowl and the fuel
filter weekly to insure clean fubl to the engine.

I

35. BATTERY: Remove the rear, !right hand section
of the floorboard to service thf battery. Inspect
the battery weekly. Add distilrd water or clean
rain water in each section to keep the battery

Iplates covered with water.

TRANSMISSIONOIL LEVER 1LUG: Located on
the right side of the transmis ion housing. Fill
the transmission housing with il to height of the
oil level plug. Use a good grade of SAE 90
transmission oil summer and tinter. Check the
transmission oil level weeklY'1 Drain and refill
with clean oil monthly. I

37. TRANSMISSION DRAIN PLUGl Located on the
underside of the transmission Ihousing. Remove
the drain plug to drain the Oit from the trans
mission housing. Clean the tra smission housing
breather vents when draining t e oil. Be sure to
clean the plug before replacing it. Replace the
drain plug securely after drainijng out the oil.

36.
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38. DIFFERENTIAL OIL LEVEL I PLUG: Located
on the side of the drive axle di~erential housing.
Keep the differential housing fulI of differential
oil to the height of the oil lev11 plug. Use SAE
140 oil in summer and SAE 90 oil in winter.
Check the differential oil level Jeekly. Drain and
refill monthly. I

I

39. DIFFERENTIAL DRAIN PLUG:I Located on the
underside of the differential hou~ing. Remove the
drain plug to drain the housing. Glean the breather
vents when draining the oil. Cldan the drain plug
before replacing it. Replace tJie drain plug se
curely after the oil has drained. I

40. FINAL DRIVE OIL LEVEL PLhG: Located on
the inside surface of both the R.lII. and L.H. drive
wheel housings. Keep both final drive housings
full of oil, to the height of the oil t· evel plugs. Use
SAE 140 rn summer and SAE 90 n winter. Check
the oil level in both final drive ousings weekly.
Drain and refill with clean oil m~nthly.

I
41. FINAL DRIVE DRAIN PLUG: ILocated on the

underside of both the R Hand t H final d '• . . • rIve
whe~l hous,ings. Remove the dra n plugs to drain
the fmal d r ive housings Clean th I b thh . . • e rea er vents
w en drammg the oil Clean ~h d .
before Lac i . ~e ram plugs

rep acmg them. Replace Ithe drain lu s
securely after draining p g

• I



LUBRICATE & SERVICE PERIODICALLY: Items 42
through 48. Service and lubricate these items every
1000 hours of operation or as specified in the follow
ing instructions.

42. HYDRAULIC OIL RESERVOIR FILLER and clean
out cover: Drain, clean, and refill the hydraulic
oil reservoir every 1000 hours of operation.
Clean the suction line strainer by washing it in
clean gasoline when the oil has drained. This
strainer can be removed by reaching inside the
tank. Clean all dirt and sludge from inside the
reservoir being careful not to force dirt into the
valve or hoses. Refill the reservoir with a good,
clean grade of SAE 10 motor oil. Be sure the
oil is handled in a clean container. Dirt in the
hydraulic oil is a common cause of failure of the
pump or valve.

43. Be sure to remove the reservoir breather tube
and breather cap and clean them of accumulations
of dirt when servicing the oil reservoir.

44. HYDRAULIC OIL RESERVOIR DRAIN: Located
under the oil reservoir sump. Remove this plug
to drain the reservoir. This is a magnetic tube
plug, and it must be cleaned before replacing.
Replace the plug securely. See "Draining the
Hydraulic System".

45. UNIVERSAL DRIVE SHAFT; Located between
the transmission and the drive axle. There are
three points to be greased on the drive shaft _
one on the yoke splines and one on each center
cross. Be sure to carefully wipe the dirt from
around the grease plugs, then remove them and
insert the grease fitting. Remove the grease
fittings and replace the plugs after servicing so
as not to upset the balance of the drive shaft.
Grease the drive shaft sparingly not oftener than

every 1000 hours of operation. Use a general
purpose lubricant applied with a hand gun. Dirt
forced into these joints will shorten their period
of usefulness considerably.

NOTE; To prevent damaging the center cross
cork grease seals by gun pressure, thus
allowing dirt to enter and grease escape,
it is recommended that the joint be di s ,
assembled and greased by hand instead
of using the grease gun. It is a simple
operation to disassemble these joints,
and a little care will prevent premature
wear and failure. Replace all faulty cork
seals before reassembling the joints. Use
the special caps crews provided when
reassembling, as ordinary heat treated
capscrews will fail. Tighten the cap
screws, using a torque wrench. Refer to
the paragraph on drive shafts in this
book, to tighten the capscrew to correct
torque reading.

46. WHEEL HUBS: Rear steering wheels _ Repack
the rear wheel hubs monthly. Use a good grade
of wheel bearing grease.

47. STEERING GEAR FILLER: Keep full to height
of the housing filler pipe cap. Use G.M.C. #4567M
steering gear lubricant or equal - summer or
winter.

48. MASTER BRAKE CYLINDER: Keep full with
hydraulic brake fluid.

49. The cooling system should be drained thoroughly,
cleaned out, and refilled seasonally, before adding
anti-freeze solution and when draining out the
anti-freeze, to avoid accumulations of dirt and
gum in the water passages.
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