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CLARK WARRANTY

CLARK warrants each new Construction Machinery Group product, including attachments
and accessories thereto, sold by it to be merchantable and free from defects in material and
workmanship.

CLARK will cause any part of a CLARK product covered by this warranty (except as excluded
below) which proves to be defective in material or workmanship during six (6) months im-
mediately following the delivery of said product to the person who first puts it into use, to be
replaced without charge with a new or repaired part (whichever CLARK elects). CLARK also
will cause the labor to remove any such defective part and to install the new or repaired part
to be provided without charge to the owner of said CLARK product. The parts and labor to
meet this warranty will be furnished by a CLARK distributor designated by CLARK.

CLARK aiso warrants each replacement part for the products covered by this warranty sold
by it to be merchantable and free from defects in material and workmanship. CLARK will
cause any such replacement part which proves to be defective during the first six (6) months
following its installation in a CLARK product to be replaced, without charge, with a new or
repaired part (whichever CLARK elects).

CLARK'S warranty does not cover: (i) the replacement of parts found to have been damaged
by abuse, accident or a failure to maintain or use the CLARK product or part according to the
instructions applicable to it, (ii) the labor to remove and reinstall a defective replacement part
after the expiration of the warranty period applicable to the product in which such part is lo-
cated, (iii) overtime labor premiums, (iv) transportation of the CLARK product to the distrib-
utor’s service facility or transportation of the distributor's service men to the product's location,
(v) the engine or the tires of any CLARK product, nor does it cover the carrier on any truck
mounted hydraulic cranes. The warranty of the respective manufacturers of these compo-
nents shall apply to said items unless said manufacturers make no warranty with respect to
said items, in which event CLARK’S warranty shall apply.

The Buyer accepts this warranty and the limitations of liability and disclaimers set forth herein
as part of the purchase of the CLARK product or part to which this warranty applies.

THIS WARRANTY IS EXCLUSIVE AND IS IN LIEU OF ALL OTHER WARRANTIES EX-
PRESSED OR IMPLIED AND THERE IS NO IMPLIED WARRANTY OF MERCHANTABIL-
ITY OR FITNESS FOR A PARTICULAR PURPOSE.

Remedies available to any person claiming under this warranty are exclusive and ex-
pressly limited to obtaining the parts and the labor, where applicable, in accordance with
terms of this warranty.

CLARK'S liability for losses, damages or expenses of any kind arising from its design.
manufacture or sale of the products or parts covered by this warranty, whether based on
contract, tort or otherwise, including liability arising from a breach of this warranty, is limited.
unless otherwise prohibited by law, to an amount not exceeding the cost of performing
the obligations contained in this warranty according to its terms, and in no event shall
CLARK'S liability exceed the value of the CLARK product giving rise to such liability.

CLARK disclaims all liability for loss, damage or expense attributable to a loss of use of
the CLARK product, a loss or damage to property other than the CLARK product, a loss
of profits or other commercial loss, or any special or consequential damages (except
liability for consequential damages which by law may not be disclaimed).

The term CLARK means Clark Equipment Company or one of its subsidiaries, whichever last sold the product to which this war-
ranty appiies.

The term Construction Machinery Group products refers to machines of the following types: Tractor shoveis (loaders). wheei doz-
ers, scrapers, log skidders, log loaders, hydraulic cranes, cable cranes, excavators, and power shovels. (Not included are. Iift
trucks, straddle carriers, skid steer loaders, agricuitural products or other products sold by CLARK'S Material Handling Group or the
General Products Group).

Revised August 1978




TO OWNERS

The purpose of the manual is to serve as a guide to the proper operation, lubrication
and minor adjustment of the CLARK RANGER Skidder. Study this manual carefully
before starting or operating the machine for the first time. Become familiar with all
the controls and procedures, and keep the manual on the machine for handy
reference.

You have purchased this CLARK RANGER Skidder with the expectation that it
would give you long and faithful service. In its construction we have taken every
precaution to see that you get an efficient, long-lived, satisfactory machine. It is our
sincere hope that you derive from its operation the full measure of value and utility
which you looked forward to when purchasing it.

Your CLARK RANGER Skidder will always respond at its best with considerate
treatment and care. The slight outlay in personal attention and cost required to give
regular and proper lubrication; inspection at stated intervals, and such adjustments as
may be indicated, will repay you many times in low cost operation and trouble-free
service.

This safety alert symbol indicates important safety

messages in this manual. When you see this symbol,
be alert to the possibility of personal injury and carefully
read the message that follows.

CLARK EQUIPMENT OF CANADA LIMITED
ST. THOMAS, ONTARIO, CANADA, N5P 1H2

{Code OL-3]
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GENERAL DESCRIPTION

Clark machines are constructed for rugged, heavy
duty industrial and commercial applications. They
are specifically engineered for maximum ease of
operation to move the greatest amount of material
in the shortest possible time.

Power comes from the engine through a Clark
torque converter having a 3 to 1 torque multipli-
cation factor, to a power shifted, full reversing
type transmission, to the axle assemblies. Universal
slip joint drive shaft assemblies are used between
the power transfer units.

The axle assemblies are Clark all wheel drive, full
floating, spiral bevel ring gear and pinion, with
further reduction provided by planetary gear sets
within the wheel hubs.

The Ranger has an articulated type frame which
provides the steering of the machine.

" RANGER

TRADE MARK OF CLARK EQUIPMENT CO

MODEL SERIAL NO.

[ | ]
CIARK

EQUIPMENT

MADE BY

CLARK EQUIPMENT or CANADA, LTD.
® ST. THOMAS, ONTARIO, CANADA ®
REGISTERED USER TS-12404

Fig. 1-1 Machine Serial Number Plate

For more complete specifications, refer to the
Specifications in Section 15 of this manual.

MACHINE SERIAL NUMBER PLATE

{Code 01-01-20-1]
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The machine serial number plate is mounted on the
right hand side of the seat support below the
operator’s seat. This plate gives the model number
and serial number of the machine. Fig. 1-1.

The serial number of the machine is also stamped
in half inch numerals on the right hand side at the
rear of the front frame.

IMPORTANT: ALWAYS GIVE THE SERIAL
NUMBER OF THE MACHINE WHEN OR-
DERING PARTS.

TRANSMISSION AND TORQUE CONVERTER
SERIAL NUMBER PLATE.

The transmission serial number plate is located on
the right hand side at the rear of the transmission.
The torque converter serial number plate is cen-
trally located at the top side of the converter.

Both plates are identical except for the model
number and serial number stamped on each plate
to correctly identify the units. The plate is shown
in Fig. 1-2.

4 N

CIARK

CONSTRUCTION MACHINERY DIVISION
BENTON HARBOR. MICHIGAN

woo:L

SERIAL

-

Fig. 1-2 Transmission or Torque Converter Servial Number Plate

Data plates and decals used throughout the
machine aid in its safe, efficient operation; others
give service instructions. Read all instruction plates
and decals before starting and operating the
machine.
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Fig. 2-1 OPERATING CONTROLS
1. Brake Pedal 16. Standard Engine Stop
2. Auxiliary Steering Switch (Optional) 16. Ignition Switch
3. Engine Oil Pressure Warning Light (Optional) 17. Starter Button
4. Auxiliary Steering Light (Optional) 18. Circuit Breaker Reset Button
5. Ether Starting Control (Optional) 19. Accelerator Pedal
6. Light Switch (Optional) 20. Parking Brake Lever
7. Hand Throttle 21. Steer and Blade Control Lever
8. Emergency Engine Stop (G.M. Only) 22. Speed Range Control Lever
9. Engine Oil Pressure Gauge 23. Forward and Reverse Control Lever
10. Engine Water Temperature Gauge 24. Battery Disconnect Switch
11. Hourmeter 25. Winch Control Lever
12. Transmission & Converter Temperature Gauge 26. Emergency Brake (Optional)
13. Ammeter 27. Seat Adjustment Lever
14. Air Cleaner Service Indicator (Not tHustrated)

[Code 02.01.22-1] 2-1
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10.

11.

CLARK

OPERATING CONTROLS

. Brake Pedal — is located on the left side of the

cockpit. Application of the brake will provide
braking to the drive line.

. Auxiliary Steering Switch (Optional) — should

the engine or main steering pump fail, turn the
auxiliary steering switch to the ON position,
and bring the machine to a safe stop immedi-
ately, otherwise the auxiliary steering may be-
come depleted. Switch OFF the auxiliary steer-
ing switch when it is not in use.

NEVER use the Auxiliary Steering for other
than during EMERGENCY STOPPING.

. Engine Oil Pressure Warning Light (Optional) —

warns operator of low oil pressure in engine
lubricating system. If warning light remains on
for over 10 to 15 seconds, stop the engine
immediately and determine cause.

. Auxiliary Steering Light (Optional) — when

turned ON, indicates the Auxiliary Steering has
been activated.

. Ether Starting Kit Control (Optional) — is used

in cold weather operations when difficulty in
normal starting is encountered. To operate,
refer to Section 4, under Cold Weather Start-
ing.

. Light Toggle Switch (Optional) — Lift up the

switch to operate the head and tail lights.

. Hand Throttle (Optional) — Pull lever out to

override the accelerator pedal. When the de-
sired engine speed is reached, turn the hand
throttle lever one-quarter turn clockwise to
lock. To return the engine speed to idle, turn
the hand throttle control one-quarter turn
counter-clockwise and push to it’s closed posi-
tion.

. Emergency Engine Stop (G.M. ONLY) — is

only to be used in case of an emergency. Mis-
use of this control may result in damage to the
engine.

. Oil Pressure Gauge — indicates the oil pressure

in the engine. Operating pressures are found in
the rear of this manual.

Water Temperature Gauge — indicates the
engine water temperature. Under normal opera-
ting conditions, the gauge should register be-
tween 170° F. and 185° F.

Hourmeter — shows the number of hours the
engine has run.

12.

13.

14.

15.

16.

17.

18.

Transmission Oil Temperature Gauge — indi-
cates the temperature of the oil in the torque
converter — transmission and Clark winch.
When the temperature approaches 250° F.
shift to a lower operating range.

Ammeter — indicates the charge or discharge
rate of the electrical system. )

Air Cleaner Service Indicator — indicates when
to service the air cleaner element.

Dirt trapped by the filter element gradually
increases the pressure drop across the cleaner.
As the resistance increases, the Red Flag of the
indicator gradually rises in the window. When
the flag reaches the top position it will lock in
place regardless of whether or not the engine is
running. Service filter element at this time.

Standard Engine Stop (G.M. ONLY) — should
be used to stop the engine in normal circum-
stances. To stop the engine, pull the stop
handle out and hold until the engine has stop-
ped. Then push the handle in and return the
ignition switch to the “OFF” position. Before
restarting the engine, always make sure the
engine stop handle has been pushed completely
in.

Ignition Switch — energizes all gauges and
switches on instrument panel, and starting
motor circuit. Turn switch to right for ON
position.

Starter Switch — energizes cranking motor to
start engine. Press to operate; release when
engine starts. Do not crank engine continu-
ously for more than 30 seconds to avoid dam-
age to cranking motor. Pause a few minutes
between cranking cycles. If difficulty is en-
countered, refer to Section 4, under Cold
Weather Starting.

Circuit Braker Reset Button — is located inside
the operator’s compartment behind the fire-
wall. It is used to protect the electrical wiring
and components, by interrupting short circuits
or overloads. Its operation is similar to that of
a fuse, except the circuit breaker can be reset
and used repeatedly. If there is a short circuit
or an electrical component malfunctioning
causing an overload, the circuit breaker reset
button will spring out cutting off the electrical
power to the starter solenoid. When this
occurs, wait until the system has cooled down
then reset the circuit breaker button by push-
ing the button in. If the reset button springs

{Code 02.02.22]
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20.

21.

22.

23.

out again after starting the machine, further
trouble shooting of the electrical system will be
required to determine the cause of failure.

Accelerator Pedal — this pedal will control the
engine speed.

Parking Brake Lever — to set the brake, pull up
and back on the lever. This applies the brake
located on the transmission output shaft. To
release the brake, push the lever forward and
down.

Steering and Blade Control Lever — controls
the turning of the machine to the left and right
and controls the up and down movement of
the utility blade. Tilting the lever to the right
will steer the machine right, tilting the lever to
the left will steer the machine left. Pulling back
on the lever will raise the blade, pushing the
lever forward will lower the blade.

Speed Range Control Lever — provides three
positions, low gear, second gear and high, to
control the travel speed of the machine. Pulling
back on the control handle engages low gear.
Pushing forward from low gear engages second
and high gear.

Forward and Reverse Control Lever — provides
three positions, forward, neutral and reverse to
control the direction of the machine travel.
Pushing the lever forward permits the machine
to travel forward. Pulling the lever backwards
permits the machine to travel backward.

CAUTION: Do not use the engine as a down-
hill brake by operating the vehicle with trans-
mission in reverse,

If this precaution is not adhered to, there is a
8ood possibility the engine will stall. When the
engine stalls, the hydraulic pump stops; thus,
you will not be able to control the steering
and, on some Ranger models, you will not have
any braking power.

CLARK SHALL NOT BE LIABLE FOR ANY
CONTINGENT OR SPECIAL DAMAGES OR
LIABILITIES, OR ANY FAILURES IN, OR
DAMAGE TO, OR DEFECTS IN ANY PRO-
DUCTS, ARISING OUT OF THE USE OF
THE TRANSMISSION IN REVERSE FOR
BRAKING THE MACHINE.

[Code 02.03.22)
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- Disconnect Switch — is located inside the oper-

ator’s compartment to the left of the opera-
tor’s seat below the Clark winch control lever.
This switch, when in the “OFF” position, will
cut off the electrical supply from the battery
to the starter solenoid.

AWARNING — Do not turn off position
while the machine is running, or serious
damage to the alternator and electrical system
may result.

Winch Control — has three positions. Handle
down is the “Free Spooling” position necessary
for paying out the main line. Handle in neutral
is “Skidding” position; handle back is the
“Winching In” position.

Emergency Brake Lever (Optional) — is applied
by pulling the handle back, and is released by
letting go of the spring returned handle.

Seat Adjustment Levers — The operator’s seat
can be shifted forward or backwards to suit the
individual, by moving the lever on the left hand
side of the seat forward and shifting the seat to
the desired position. Fig. 2-2. An additional
adjustment in the height of the seat is offered.
This can be done by removing the seat bracket
mounting bolts and raising or lowering the seat
to the desired position. Machines equipped
with a rotating seat, have a hand screw located
at the front of the seat to lock-in the desired.
Oiling of the release mechanism, track assem-
blies and pivot points will keep them operating
freely. ‘

SEAT ADJUSTMENT
LEVER

TS-11070

Fig. 2-2 Operators Seat Adjust Lever
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OPERATING SAFETY PRECAUTIONS

After the machine has been properly checked, and
the operator has familiarized himself with the loca-
tion and function of the various controls, the
machine should be operated according to the in-
structions in the following paragraphs.

SAFETY PRECAUTIONS

A careful and efficient operator of equipment of
this nature must be guided by simple and funda-
mental rules of safety. He must take the necessary
precautions to insure the safety of others as well as
himself, and must avoid careless operating habits
which cause damaging accidents.

The use of this machine is subject to certain
hazards that cannot be met by mechanical means,
but only by the exercise of intelligence, care, and
common sense.

The following are a few of the primary sources of
injury to operators and other workmen.

1. Repairing and servicing the equipment in dan-
gerous positions.

2. Striking other persons or vehicles with the
machine.

3. Unexpected violent tipping of the equipment.

4. Unexpected violent shocks or jars to the ma-
chine.

5. Uncontrolled traffic involving other vehicles.

6. Hazards from limbs of trees or overhead ob-
structions.

7. Leaving equipment in dangerous positions, un-
attended.

In order to help prevent accidents the following
safety rules should be observed at all times.

1. Personal:

a. Avoid loose clothing particularly cuffs and
scarves.

b. Know the safety equipment required for
the job and use it.

c. - Know the hand signals used on the job and
who has responsibility for signaling.

d. Allow only trained operators to use the
skidder.

e. Read this manual thoroughly prior to at-
tempting to start and operate the machine.

[Code 03.01.20-1)

2. Prepare Machine For Starting:

a. Warn all personnel who may be in machine
area. Walk completely around machine be-
fore entering operators compartment.

b. Correct or report all apparent machine de-
fects.

c. Note all hazards and obstructions such as
ditches, overhead electrical wires, wheel
blocks, etc.

d. Insure proper ventilation if machine is
started indoors.

e. Be particularly careful if this is not the
machine you would normally operate.

3. Mounting and Demounting:

a. Maintain all steps and grab handles free
from grease and mud. Keep hands, floor
and all controls free from water, grease and
mud.

b. Never leave machine unattended with
engine running.

c. Always place the control levers in neutral,
lower the blade and/or grapple, apply park-
ing brake before dismounting.

d. Always apply a parking brake when you
park machine. If on a slope block wheels
also.

e. Never get on or off a machine in motion.

4. Starting and Stopping:

a. Start the engine only from operators seat.

b. Remove or secure all maintenance or per-
sonal items such as lunch boxes, chains,
shovels, etc.

c. Always place controls in neutral and lock
brakes before starting the machine.

d. Do not operate the machine without in-
struments. Each gauge on the instrument
panel serves as in important check point for
aperating condition of the machine.

5. Machine Control Check:

a. Test steering both left and right while
moving slowly.

b. Test brakes against engine power.

c. Check function of safety devices; lights,
back up alarms, emergency brake, auxiliary
steering, etc.

6. Operation:
a. Do not permit riders on machine.

b. Operate the machine at speeds consistent
with the conditions on the particular job.




SEC. 3

Extra caution should be used if wet or icy
conditions exist.

Do not use the blade as a brake when
negotiating a slope.

Always keep skidder in gear when going
down hill. Do not coast.

7. Maintenance:

a.

Except when specified, lower all attach-
ments to the ground, apply the parking
brake, shut down the engine, remove the
ignition key, turn the disconnect switch to
the “OFF” position, block the wheels, en-
gage the articulation lock, and tie a red
warning flag on the canopy upright; when
servicing the machine.
WARNING — Service personnel must
stay out of the hinge area between the
front and rear frames when the engine is
running or the machine is in motion as
there is not enough space for a man when
machine is turned.
When airing tires stand away to the side of
the tire.
Use extreme caution in removing radiator
caps, drain plugs, grease fittings or pressure
taps.
Wear gloves when handling cable.
Shut off engine before refueling. Never
smoke while filling tank.
Block wheels and axles securely when
working under machine.
Do not attempt repairs you do not under-
stand. There is no disgrace in asking for
help.

8. Fire Prevention:

a.

Your skidder is equipped with a fire extin-
guisher. Know how to use it and keep it
charged.

Check electrical wiring and connections
frequently for exposed wires and loose con-
nections which could short out and cause a
spark.

Check hydraulic and fuel lines and connec-
tions frequently for worn hoses and leaking
components.

Clean out accumulation of inflammable
material daily.

Disengage parking brake before moving
machine.

9. Seat Belts:

a.

Under almost all operating conditions the
use of a seat belt is recommended.

10. Miscellaneous:

a.

Special attention must be emphasized when
inspecting the components of the oil

32
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system, fuel system and cooling system. If
any unusual or unexplained traces of oil,
fuel or water are found on or below the
components of the respective systems,
locate and correct any such leaks immedi-
ately.

Unexplained oil streaks on or below the
engine, transmission, torque converter and
axle assemblies must be carefully investi-
gated. Such indications may be the evi-
dence of cracks, loose mounting bolts,
damaged seals or gaskets, which (if ne-
glected) may result in complete failure and
major damage to the engine and drive line.

Keep the machine clean and free from dirt.
Whenever the machine is working in muddy
or swampy areas, or whenever it begins to
collect broken branches, pine needles or
excessive dirt, this debris should be cleaned
out. Remove the access covers, where avail-
able, and remove all such foreign material,
by using a rake, hoe or any other type of
tool that will accommodate. Particular at-
tention should be taken to maintain clean
areas around the front frame, front axle
and cradle, engine compartment, hinge,
rear frame and fuel tank.

If dirt or other foreign material is allowed
to accumulate, it will find its way into the
various systems when plugs, covers or caps
are removed, or during a unit replacement.
Such problems can and will eventually
cause premature failure of the units com-
ponents and will result in costly downtime.

If available, steam is the most effective and
recommended method of cleaning a dirty
machine. If unavailable, a spray of mineral
spirits or a similar solvent, non-harmful to
exposed hoses, lines and electrical wiring,
can be used.

NOTE: PRIOR TO STEAM CLEANING,
COVER ALL ALTERNATOR AND
CRANKING MOTOR OPENINGS TO
PROTECT THEM FROM THE FORCE OF
THE STEAM JET.

Check and repair drive line noises. Oper-
ating noises in the drive line components
can usually be found by a process of
elimination. In general the unit cause or
source of most noises will be quite evident.

When any such noise develops, note the
travel speed of the machine. Did it occur
going forward or in reverse? was the ma-
chine travelling straight or in a turn? Was
the machine being braked, coasting, under
acceleration, or being worked stationary?

[Code 03.02.20-1]




Did any gauges indicate overheating? Was
the noise progressive, or did it just happen?
Was there any vibration, chattering or
shaking of the machine? Did the machine
pull to one side?’

Prop shaft failures are generally indicated
by excessive noise or vibration only at cer-
tain speeds. Above or below these speeds
the noise lessens or completely disappears.

The transmission can be checked by discon-
necting the prop shaft to the front axle.
Check the gear train in all speed ranges
with the hydraulic controls (forward and
reverse control shaft lever) in neutral. En-
gage the control lever to apply the clutches
and connect them to the gear train.

The engine and torque converter noises can
be isolated by removing the prop shaft
from the torque converter to the transmis-
sion. Most engine and torque converter
problems are generally preceded by low

[{Code 03.03.20]
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power and overheating. These indications
should be observed at the time and cor-
rected before mechanical difficulties arise.

Inspect the frames. The frames are the
basic backbone of the entire machine and
provide structural support directly or in-
directly for completely mounting all assem-
blies, sub-assemblies and individual com-
ponents necessary for the machine con-
struction and operation.

The frame structures and all supporting
assemblies such as cradle, blade, fairlead,
crossmembers, reinforcing gussets and
brackets should be periodically inspected
for cracks, bends, broken welds, warping or
any other signs of damage that would en-
danger the correct operation.

Frame damage should be immediately re-
paired or corrected as necessary to main-
tain the frame assembly in a good service-
able condition.




NOTES
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STARTING INSTRUCTIONS

PRE-STARTING CHECKS

Before starting the engine at the beginning of the
work shift, or any time the machine has been shut
down for adjustment or time-off period, perform
the following checks:
A WARNING: Except when specified, lower all
attachments to the ground, apply the parking
brake, shut down the engine, remove the ignition
key, turn the disconnect switch to the “OFF”
position, block the wheels, engage the articulation
lock, and tie a red warning flag on the canopy
upright; when servicing the machine,

NOTE: Disengage the articulation lock prior to
moving the machine. A machine with the articula-
tion lock engaged cannot be steered.

1. Engine oil level.

2. Engine air cleaner indicator.

3. Hydraulic system oil level. (Refer to Sec. 11)
4. Cooling system.

5. Fuel supply.

6. Tire pressures.

7. Battery electrolite levels.

Service units at this time if inspection indicates the
necessity.

Normal Starting (Above 40° F. [4-5° C] G.M. &
50° F [10° C] Cummins)

CAUTION: Walk around the machine. Make
certain that no one is in the ‘“‘danger area”
before entering the operator’s compartment.

1. Set the control lever (forward and reverse con-
trol lever) in NEUTRAL.

2. Make sure that the engine stop control is
pushed in. (GM only)

3. Turn the ignition switch to the on position,
then press the starter button to start the
engine. Do not crank the starting motor more
than 30 seconds at a time to avoid overheating
the motor.

CAUTION: If the engine fails to start, wait until
the cranking motor stops rotating before repeating

[Code 04.01.20-1]}
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the starting operation. Serious damage may result
if this precaution is not followed. If the engine fails
to start after four periods of cranking, refer to the
operation and maintenance manual of the engine
manufacturer.

4. After the engine starts, check the oil pressure
gauge. If no pressure or less than 10 P.S.L is
indicated within 15 seconds, shut down the
engine and determine the cause. Refer to your
Engine Service Manual.

5. Allow the engine to reach operating tempera-
ture before driving or operating the machine.

Cold Weather Starting

Extensive preperation is not required for cold
weather operation beyond addition of a permanent
type anti-freeze to the cooling system, and a
change of engine oil to a viscosity suitable for
anticipated temperatures in which the machine is
to operate. At temperatures below 0° F. a change
of oil in the main hydraulic system to lubricant
recommended on Lubrication Charts will aid start-
ing by reduction of resistance in the main pump.
Probably the most important item to insure
prompt starting is proper maintenance of the elec-
trical system, especially the batteries.

Batteries must be kept fully charged at all times,
since in cold weather the capacity to deliver full
power is greatly reduced. A full charged battery at
15° F. (—9.3° C.) is capable of delivering only 70%
of its rated amperage, and at lower temperatures
becomes even less efficient. Service batteries
weekly as follows:

1. Add distilled water to cover the plates but do
not overfill. Overfilling causes dilution of the
electrolyte, and sputtering during the charging
cycle. This may result in the battery freezing
and terminals corroding. :

2. Keep the terminals clean and the connections
tight. Dirty or loose connections offer high
resistance.

3. Keep the vent plugs in place, and tight, to
prevent the entrance of foreign material into
cells.

4. Check the specific gravity regularly with a
hydrometer, and recharge or replace batteries
that continually show a low reading. Refer to
Sec. 15 for charge test.
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Service the other electrical components as fol-
lows:

Visually check all the wiring for worn or
cracked insulation and loose terminal connec-
tions.

‘Clean the connections of the cranking motor,
alternator, voltage regulator, solenoid switch,
relays and sender units.

Clean and tighten the external ground straps
and replace if badly frayed or corroded.

To avoid unnecessary cranking because of air locks
in cold fuel oil, change the fuel filters only when
the engine is hot; then start and run the engine
after the filter change, and check that there is no
fuel restriction nor leakage.

When not in use, the machine should be parked or
stored in a closed garage or building during cold
weather to reduce the cranking effort when start-
ing a cold engine. It is particularly important in
starting the engine, that it is not accelerated to the
governed speed, or a load applied until the oil has
become warm enough to circulate to all bearing
surfaces.

Cold Starting

t SBelow 40° F. [4.5° C] For G.M.,
and 50° F (10

C) for Cummins.)

NOTE: Starting aids are available from your En-
gine Distributors as explained in your engine part
and Service manuals.

Remember: starting aids are not intended to cor-
rect for low battery, heavy oil, or other conditions
which cause hard starting. They are to be used only
when all other conditions are normal, but the air
temperature is too cold for the heat of com-
pression to ignite the fuel-air mixture.

The following procedures are to be used when an
Ether spray can is used for the G.M., and the
optional Quick start kit is used for the Cummins
machines.

1. Set all the control levers in their NEUTRAL
positions and turn the ignition switch ON.

2. Depress the accelerator to the full throttle
position.

3. G.M. only — press the starter button and simul-

taneously direct the starting fluid into the air
intake.

Cummins Only — Press the starter button and
simultaneously pull out the Quick Start knob,
which will direct the starting fluid into the air
intake manifold.

4.2

Note: Only one shot of starting fluid is to be
used per start, (hold the knob out for one or
two seconds maximum) excessive use of the
fluid will damage the engine.

Do not operate the cranking motor for more
than 30 seconds at a time to avoid overheating
the motor.

CAUTION: If the engine fails to start, wait
until the cranking motor stops rotating before
repeating the starting operation. Serious dam-
age may result if this precaution is not fol-
lowed. If the engine fails to start after four
periods of cranking, refer to the maintenance
manual of the engine manufacturer.

After the engine starts, check the oil pressure
gauge. If no pressure is indicated within 15
seconds, shut down the engine and determine
the cause.

Allow the engine to reach operating tempera-
ture before driving or operating the machine.

Warm-up Checks

Hold the engine at idle speed for approximately
two minutes after starting; then, while the engine
continues to warm up for the next few minutes,
perform the following checks: (Refer to Sec. 6,
under 250 hours Operations for Warm-up proce-
dures.

1. Engine Oil Pressure Gauge — 10 to 25 P.S.I. at
engine idle. If less than 10 P.S.I. is registered
after 15 seconds of running, shut down the
engine and refer to your Engine Service manual
to correct.

Ammeter — high rate of charge to the Battery
at engine start; charging rate will decline as the
charge is restored in the batteries.

Air Cleaner Indicator — Check that the red flag
indicator is not at its top position, or a new
filter or cleaning of this filter is required. Refer
to Sec. 6 under 500 hour Operations for clean-
ing instrucions.

Converter & Transmission oil temperature
gauge — 130° to 200° F. is operating tempera-
ture.

Engine Water Temperature Gauge — 170° to
185° F is operating temperature.

Converter & Transmission Fluid level — check-

ed at operating temperature as per instructions
in Sec. 9 under 8 hour operations.

[Code 04.02.20-1]
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Visually check for leaks at the drain and fill plugs
in the axle assemblies, torque converter and trans-
mission, and at all hose couplings and fittings in
the hydraulic, fuel, air intake, brake and cooling
systems. Correct all leaking conditions, and repair
or replace the gauges that are not functioning be-
fore continuing the operation of the machine.

SHUTTING DOWN THE ENGINE

It is important to idle the engine 3 to 5 minutes
before shutting it down. This will allow the lubrica-
ting oil and water to carry heat away from the
combustion chambers, cylinder head, bearings, and
shafts.

Residual heat can damage many parts, ranging
from valves to fuel pumps. The later suffer from
gums and deposits remainings after vaporization of
the lighter ends. In addition, the physical stresses
from expansion and contraction can cause distor-
tion, permanent warping, and gasket failures. In
some cases, the oil seals and the cylinder sleeve
seals suffer badly, although the results may not
appear until much later.

IT IS GOOD PRACTICE TO IDLE ANY ENGINE
LONG ENOUGH TO REDUCE EXTREME TEM-
PERATURES.

G.M. DIESEL

To shut down a G.M. Diesel, turn the ignition
switch off; then pull the standard engine stop con-
trol (this operation cuts off the fuel supply). Hold
this control out until the engine stops operating.
After the engine is stopped, replace the control to
its original position.

If after pulling the standard engine stop control,
the engine continues to operate, the emergency
engine stop must be used. By pulling the emer-
gency engine stop control, the air supply to the
engine is cut off, thus choking and stopping it.
(Fig. 4-1 for the position of the emergency engine
stop.)

When this operation has been performed, it will be
necessary to re-set the butterfly plate located in
the engine air intake. To do this, the right hand
side panel (looking from the operator’s seat) must
be removed, thus exposing the emergency stop
cable, lower arm, and latch. After the emergency
engine stop control has been used, the latch handle
will have rotated in a counter-clockwise direction
to the position shown in Fig. 4-1.
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To re-set, push the latch handle clockwise toward
the engine, thus rotating the latch until the lever
arm springs into place on the latch, as shown in
Fig. 4-2.

LEVER ARM TS-10176

TS-10177

Fig. 4-2 Resetting the Latch Handle

This operation re-opens the butterfly plate, allow-
ing air to pass through to the engine.

Cummins Diesel

To shut down a Cummins Diesel engine, turn the
ignition key to its OFF position.
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OPERATING THE MACHINE

SETTING MACHINE IN MOTION

The steps below give the correct procedure for set-
ting the machine in motion. Once the engine has
warmed up, the articulation lock is in the ‘“‘off”
position, and personnel around the area are clear.

1. Fasten the seat belt.
2. Raise the blade to its maximum height, by pull-

ing backward on the steer and blade control
lever.

3. Place the forward and reverse control lever in
position for the desired travel direction. When
shifting from forward into reverse, or vice-
versa, alsays decrease the engine R.P.M. and
stop the machine momentarily while making
the shift.

Select the speed range for operating the
machine. The speed selector lever has three
positions, Low, Second and High. Selection of
the speed range depends upon the terrain, and
load conditions.

5. A shift from one speed range to a higher speed
range can be made when the machine is in
motion even at full throttle (“POWER SHIFT-
ING”’). When making a down shift, decelerate
the engine R.P.M. before shifting to a lower
speed range.

6. Release the mechanical parking brake.
7. Depress the accelerator pedal slowly.

TS-12405

Fig. 5-1 Machine in motion position.

WORKING THE MACHINE

As the unit now moves out to the stump area with
the operator taking care to notice any obstruc-
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tions, i.e. stumps, rocks, dead falls, etc., that might
cause the skidder to upset; as he may have to
maneuver around them. The operator should
notice at a glance all the instruments as he moves
along, to see if all systems are still operating prop-
erly. Also he should notice the general direction at
which he approaches the stump area, with the
thought in mind that there is a quicker and better
way back. Remember, once the skidder has the
load, the mobility factor changes greatly. (Defini-
tion, Mobility Factor: Steer, traverse, or maneuver-
ability on the terraain.)

Once in the stump area a slow turn should be made
so that the operator is able to spot the best posi-
tion to place his machine to gather logs in the least
amount of delay and effort (look out for stems
that are blocked by large stumps, windfalls, rocks,
or that are cross-felled on each other).

Shift the forward/reverse lever to neutral; place the
winch control in free spool; then the hand brake is
set and the seat belt removed to enable the opera-
tor to dismount. Then pull the mainline and
chokers to the butt of the trees to be skidded.
Very often a full load can be hooked (or chokered)
in one “set”, however, if the slash is heavy or the
snow too deep, the operator should move the unit
along side the next few logs rather than spend a
great deal of time and energy fighting the mainline
and chokers. The chokers are attached about 24”
from the butt, or end of the logs. It would not be
appropriate to try to tell you how many trees must
be hooked each time, however, once you operate
for a few days you can begin to determine what
the payload should be. The payload might be great-
er for the skidder in the latter part of the day if it
is wet and muddy, or better in the early morning if
it is still frozen. Only time and experience can help
you get the most. economical production from
your unit.

The operator now remounts the skidder to begin
the return trip to the deck. As he mounts the unit,
buckling the seat belt and releasing the hand brake,
he should notice the general line of travel the logs
will take when the mainline is ‘““run in”” and have
his machine paralleled to the line pull. The foot
brake is held as the winch control lever is moved
from the ‘‘free spool” through the neutral position,
to the winch-in position toward the rear of the
skidder. The mainline will begin to “run in”
slowly. It is important to remember that the main-
line “run in” is controlled by the engine speed —a
few R.P.M.s on the engine will give instant
response on the winch mainline, and as the “drag”
from the load builds up from the logs being
“bunched” together, more engine R.P.M. will be
required to bring in the load. Care should be taken
to ensure that the butts of the logs are ‘“‘bunched”
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enough to be snugged up near the rear fenders.
Once the logs are winched up to the rear fenders,
place the winch control to neutral and you are
ready to proceed to the landing.

Shift the forward/reverse lever into forward posi-
tion and begin the return trip to the deck. On the
skid-way to the deck, short turns must be avoided,
along with stumps, rocks or windfalls which might
slow the skidder down. The skidder could become
immobile if care is not taken to avoid these ob-
structions, and drop-winching would be required
which will, of course, waste a great deal of time.
Winching techniques will be discussed a little later.
As the skidder approaches the landing, care should
be taken during the approach if co-workers are
present, or any other bystander who might be
struck by logs if they jam up or jackstraw beneath
the skidder wheels.

Once the pile is started the operator should travel
to the butt end of the logs and release the winch
mainline while moving forward slowly a few feet to
enable the chokers to slack off to facilitate their
release. The operator shifts the forward/reverse
lever into neutral, sets the park brake to dismount,
releases the seat belt and proceeds to detach the
chokers. After all the chokers are released he then
mounts the skidder, fastens the seat belt, releases
the brake and runs in the mainline until the
chokers are just onto the fairlead main roller. He
shifts into forward and makes a short turn to blade
up the last skid of logs. The pile should be ap-
proached in first gear to enable the engine to speed
up so that the hydraulics for the blade will provide
plenty of lift to build a high deck. The butts
should be evened up with the blade to facilitate the
loading operation. The operator is now ready to
make another “turn”’ to the stump area.

WINCHING TECHNIQUES
1. Bunching

When winching the skid of logs in for the first
time, it is important to remember that a little
“speed” on the main cable will allow the logs
to “hop” over high stumps or rocks; however,
if suddenly the bunched logs hang up, the
results will be a broken main cable/chockers, or
even worse yet — tip the unit on it’s side;
particularly if care has not been taken to en-
sure that the skidder has been properly ‘‘lined
up” with the logs you are trying to move. In
bunching a reasonable load the unit can some-
times move ahead and winch in at the same
time. This technique allows a few seconds
gained on the cycle time, but also helps the
logs to “bundle’ together just as they are snug-
ged up to the fenders.

5-2
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2. Drop-Winching

As previously mentioned, dropwinching on the
skid trail can be quite an advantage, and neces-
sary under operating conditions; however when
this technique is necessary a lot of valuable
productive time is lost.

a. As the skidder begins to slow down its
forward movement due to soft under-
footing or a large rock or stump, the winch
control lever should be quickly pushed into
the free spool (detent) position to enable
the mainline and chokers to “run-out” as
the unit moves to a better and more stable
area.

Once good ground conditions are found or
if it is more than 50 to 60 feet away the
unit should be stopped and the payload
“run in” in a similar manner as “bunching”
described in Step # 1 of our previous dis-
cussion. It is important to remember that
the unit should always be in a straight line
with the payload because side winching can
sometimes tip the skidder on it’s side.

Reverse Winching

This technique is normally used when you can
no longer go in either direction under power
from the wheels. Select a good size tree, or any
object to act as an anchor. The mainline and
chokers will have to be pulled out and hooked.
By placing the forward/reverse lever in the
neutral position and skidder can be “winched”
out in the normal manner for winching; how-
ever, it is usually easier if the wheels turned
under power to help free the stuck unit. The
torque converter matches power for the winch
and wheels. This feature allows the skidder to
back up and winch in at the same time. By
moving the forward/reverse lever to the reverse
position while at the same time move the
winch lever from the free spool position to the
“run in”’ position, the unit will back up and
winch in. The engine speed is turned up and
the winch line speed will match the wheel
speed as the skidder is moved backwards from
the immobile area.

4\ WARNING — TOWING THE MACHINE

If at any time it is necessary to tow the machine
any appreciable distance, observe the following
precautions:

1. Set all the control levers in neutral.

2. Remove both the propeller shafts from the
transmission to the front axle assembly and
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from the transmission to the front axle assem-

bly and from the transmission to the mid-
mount bearing,

3. Attach articulation lock.

IMPORTANT: Note the correct assembly of the
propeller shafts before removing them. Reassemble
them in the same position. (The tubular end is
always the driving end.) Do not separate the two
ends of the assembly due to the wear pattern and
balancing characteristics. Wire the spider and bear-
ing assemblies to the propeller shaft flanges and
wrap the assemblies in a lint-free cloth.
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When the machine is being towed, the torque con-
verter charging pump is not operating. There is a
danger of bearing or gear damage in the torque
converter and transmission if the propeller shafts
are not removed.

When replacing the propeller shafts, use only the
special heat treated nuts and bolts provided.
Tighten the attaching bolts to torque specified in
the bolt torque chart.

4. When towing an articulated machine, do not
use a chain, use a solid tow-bar, or it may be
best to raise one end of machine with articula-
tion attached since machine cannot be steered
without engine operating.
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ENGINE

WARNING: Except when specified, lower all

attachments to the ground, apply the parking
brake, shut down the engine, remove the ignition
key, turn the disconnect switch to the “OFF” posi-
tion, block the wheels, engage the articulation
lock, and tie a red warning flag on the canopy
upright; when servicing the machine.

NOTE: Disengage the articulation lock prior to
moving the machine. A machine with the articula-
tion lock engaged cannot be steered.

8 Hour Operations

Engine and Accessories — Refer to the Operation
and Maintenance Manual of the engine manufac-
turer for the lubrication and maintenance instruc-
tions of the engine and its accessories.

Radiator — Check daily and refill as required with
clean, soft water. See “Every 1,000 Operating
Hours” for Drain and Refill of the radiator.

50 Hour Operations

Check the Cooling System for Leaks — Check the
radiator, hoses, oil cooler, water pump and drain
cocks for leaks and correct where necessary. Loss
of coolant due to ruptured hoses, loose clamps,
leaking pump or drain cocks can and will result in
expensive repairs or replacement of the engine
components.

Check the Anti-Freeze Protection — At specified
intervals, or whenever anticipating extremely cold
weather, use a hydrometer to check the freezing
point of the solution (permanent type anti-freeze)
when it is at the operating temperature (170° F. to
180° F.) If necessary add additional anti-freeze
according to the manufacturer’s instructions to
maintain a safe level beyond the freezing point.

Tighten the Air Cleaner Connections — Tighten the
elbow clamps and air cleaner mounting bracket
bolts. Check the elbow between the air cleaner and
the engine for cracks or leaks, which will permit
dust-laden air to bypass the air cleaner, entering
into the engine, causing severe and costly damage
to the engine.

Check and Adjust the Belt Tension — Each 50
operating hours, inspect all the drive belts for ser-
viceable condition and the correct tension. Neglect
and incorrect tension often leads to inadequate
cooling, ball bearing failures, as well as short belt
life. .
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NOTE: Due to older belts having been stretched,
through use, beyond their original length thus
causing the newer belts to carry most of the load,
it will be necessary to replace all the belts as a
matched set when one belt in a set is worn or
damaged beyond a serviceable condition.

Whenever new belts are installed, and at specified
intervals, check and re-tension the belts as follows:

1. Measure the span length.

2. At the center of the span, apply a force with a
spring scale (at right angles to the span) large
enough to deflect the belt 1/64 of an inch per

inch of span. Fig. 4-1

TS-3177

Fig. 4-1 Check Belt Tension

3. For a correct tensioned drive, the force should
be within the listed range. New belts should
initially be tensioned to the upper limit of the
range. All new belts will loosen after operating
for a day or two and must be re-checked and
re-tensioned (if necessary).

QOutside diameter of
small sheave
7!’ to 1199
11-1/2” to 16”

Deflection force
8 to 12 lbs.
10 to 15 lbs.

Periodically belts should be cleaned to remove any
grease and glaze, by wiping them with a cloth
saturated with brake fluid. This in most instances
will eliminate any squeak and will extend the ser-
vice life of the belts.
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100 Hour Operations

Clean and Tighten the Air Cleaner Connections —
Tighten all hose clamps and air cleaner mounting
parts. Note any sign of damage that might impair
the operating efficiency.

The re-usable filter element is very efficient and its
service life will be governed by the operating con-
ditions. A service indicator is provided and will
show when the air cleaner element should be ser-
viced.

Clean the Radiator Core — External surfaces of the
radiator core must be kept clean, straight and un-
obstructed to prevent blocking the air flow and
causing overheating.

Flying objects such as sand, dust, leaves, twigs,
bugs or other debris that plug the core or adhere to
water or oil streaks, impair the cooling efficiency.

Use compressed air, steam or a high pressure water
stream and remove such objects opposite the air
flow through the core assembly. Oil streaks whould
be removed using a solvent nonharmful to hoses
and wiring insulation. Straighten bent fins, being
careful not to puncture or enlarge the openings.

200 Hour Operations

Engine BY-PASS Filter (For" Cummins Machines
Only) — Replace the filter element every 200 oper-
ating hours and whenever the engine is repaired or
overhauled for any reason. Thoroughly clean the
filter case before inserting a new element. The
By-Pass filter is located next to the Full Flow
filter. Fig. 6-2.

BY-PASS FILTER

TS-12414

Fig. 6-2 By-Pass Filter Location
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Note: For servicing instructions on the engine Full
Flow filter, refer to the operation and maintenance
manual of the engine manufacturer.

250 Hour Operations

Check the throttle linkage — to ensure a wide open
throttle when the accelerator is fully depressed,
also a closed throttle when the accelerator is re-
leased. The accelerator and linkage should operate
freely in all positions.

Occasionally the control rods, control levers or bell
cranks loosen or become damaged, impairing the
operating efficiency of the engine. Insufficient
power is frequently caused by the throttle linkage
being out of adjustment.

Fuel controls are accurately calibrated at the
factory to insure the correct low idle and high idle
speeds.

DO NOT ADJUST THE GOVERNOR ASSEMBLY
WITHOUT CONSULTING THE OPERATION
AND MAINTENANCE MANUAL OF THE EN-
GINE MANUFACTURER.

“The linkage adjustment for the engine is as follows:

1. Unhook the spring from the accelerator linkage
and disconnect the ball joint assembly from the
governor throttle control lever. This will enable
the governor throttle lever to return to the
spring loaded idle position.

Depress the accelerator until it contacts the
stop in the floorboard.

Rotate the governor throttle control lever to

the extreme (full throttle) position and adjust

the ball joint at the front of the accelerator

rod, to obtain a slip fit in the governor throttle

lever just before the accelerator bottoms. If a

slip fit cannot be obtained, adjust the clevis at
. the other end of the accelerator rod.

Reinstall and secure the clevis to the governor
throttle lever and reconnect the accelerator
spring.

Release and depress the accelerator, and check
that the linkage will properly rotate the throt-
tle control lever from the idle to the full throt-
tle position without interference.

The pressure required to depress the accelerator is
controlled by a spring attached from the accelera-
tor linkage to the anchor lug. This spring also
insures that the engine will return to the idle speed
when the accelerator pedal is released.

[Code 06.02.22]
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Check the Engine RPM — The engine speeds should
be checked regularly against the specifications to
determine the engine efficiency and the machine
performance. Correct speeds insure safe operating
limits for the engine and maintain correct opera-
ting speeds for the torque converter, and trans-
mission.

(a) Low Idle and High Idle RPM — These speeds
are the free operating limits of the engine under no
load conditions. They are determined by the
amount of fuel delivered to the engine. See the
Specifications Date in Section 15.

CAUTION: Do not accelerate to maximum RPM
until the engine is at its operating temperature.

(b) Stall RPM — The engine and torque converter
act as a unit to deliver power to the transmission.
A stall check should be performed to insure that
the engine is developing the rated power and that
the torque converter is operating efficiently.

CAUTION: Check the stall RPM only when the
torque converter fluid is hot (180° F. to 200° F.),
the engine is at the operating temperature and the
steering and blade relief valve setting is correct.

1. Install a tachometer on the engine.
2. Put the machine into a full right turn.

3. Apply the parking brake, block the wheels, and
place the directional and speed range levers in
NEUTRAL.

4. Start the engine and raise the blade a few
inches above the ground.

5. Engine Warm-Up Procedures — No Engine stall,
or acceleration checks, nor any acceleration to
maximum R.P.M. to be performed until the
engine is properly warmed up.

a. Start the Engine and Operate at low idle
R.P.M. for three (3) to five (5) minutes.

b. Increase the R.P.M. to 1000 and hold for
three (3) minutes.

c. Increase the R.P.M. to 1800 and hold for
three (3) minutes.

The Engine water temperature gauge should
now register approximately 150° F.

6. Transmission & Converter oil warm up proce-
dure.

a. Shift levers into Forward, Hi and Work
Range. Accelerate the Engine to 1400 —
1500 R.P.M. and stall the converter for
thirty (30) seconds minimum. Then shift
transmission to neutral for fifteen (15)
seconds minimum and repeat until the con-
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verter oil temperature registers between
180° to 200° F.

7. Steer & Blade oil Warm up Procedure.

a. Operate the Engine at 1400-1500 R.P.M.

b. Operate hydraulic system by extending or
retracting the various cylinders and holding
them closed or open while operating
against the relief valve for five (5) seconds
maximum every ten (10) seconds until the
system reaches between 150° to 170° F.

NOTE: As there is no gauge to record
hydraulic oil temperatures, immerse a re-
cording device in the oil at the hydraulic oil
reservoir.

8. Check the Main Relief Pressure on the steer
and blade control valve. Refer to Sec. 11 under
500 hour operations for instructions.

9. Shift levers into FORWARD, HI and WORK
RANGE (and accelorate to full throttle) hold-
ing converter stall torque with both the parking
and service brake and blocked wheels. The con-
verter stall speed is the maximum engine
R.P.M. obtainable in this condition.

NOTE: The stall condition is never to be held

for more than thirty (30) seconds or if the

converter temperature exceeds 250° F. always

idle engine after stall check long enough to

bring converter temperature down to 200° F.
10. The stall speed with the main pump over relief
is obtained by activating a hydraulic cylinder
to its full closed position and hold with the
machine in the converter stall condition. The
stall speed with the main pump over relief is
the maximum engine R.P.M. obtained in this
situation.

DO NOT STALL THE CONVERTER MORE
THAN 30 SECONDS AT ANY ONE TIME.

If the stall rpm is not within the specifications,
trouble shooting of the engine or torque converter
by a qualified mechanic is required. See the Speci-
fications Data in Section 15.

NOTE: The stall RPM specified in Section 15 is
applicable to an altitude of 600 ft. and ambient
temperature of 70° F. due to the many combina-
tions of altitude and temperature possible in the
field. Space does not permit publishing here all the
corrections necessary to the stall RPM indicated to
accommodate such variation. It is suggested the
engine manufacturer’s distributor be contacted to
determine the correction necessary for the altitude
and temperature in your application.
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500 Hour Operations

Tighten all Mounting Bolts — the mounting bolts
will occasionally work loose and cause the supports
and brackets to wear rapidly. Alignment difficulty
may also develop. (Refer to Sec. 15 for torque
specs.)

Service the Air Cleaner Element — It should be
understood that no set rule can be established to
service the filter element, because its service life is
governed by the operating conditions. The service
indicator will show the condition of the element
and establish when to service.

To change the element, remove the air cleaner
access cover on the side of the firewall assembly.
Loosen the clamp assembly on the air cleaner and
remove the cup assembly. Unscrew the wing nut in
the center of the filter element and remove the
element. Fig. 6-3. Blow out the element with com-
pressed air (pressure should not exceed 100 p.s.i.),
to remove dust, blow in the opposite direction of
air flow. Wash the element in a non-sudsing deter-
gent, for about 15 minutes and rinse both the
inside and outside surfaces of the element until the
run off water is clear. The air cleaner element
should be air dried or oven dried at 160° F. (71.3
degrees C) or less.

Clean inside the air cleaner housing, cup assembly
and cap removing all dust and foreign material.
Inspect the O-ring making sure that it is not dam-
aged in any way, replace if necessary.

Careful final inspection is recommended after the
element has dried, check top sealing gasket for
looseness or damage. A loose gasket may be re-
cemented. Inspect the element for damage by
placing a bright light inside the element. Thin
spots, pin holes, or the slightest rupture will render

6-4

the element unfit for use. Discard any Damaged
Element.

Re-insert the filter element in the housing and
assemble the cup assembly. Tighten all clamps and
check all hoses.

Reset the service indicator by pushing down on the
reset button located on the top of the indicator.

NOTE: REPLACE THE FILTER ELEMENT
AFTER SIX CLEANINGS OR ONE YEAR OF
SERVICE — WHICHEVER OCCURS FIRST.

é 1 6 ‘ 5
TS-10178

1. Cup Assembiy 5. Clamp Assembly
2. Filter Element 6. Wing Nut
3. O-Ring 7. Vacuator Vaive
4. Air Cleaner Body

Fig. 6-3 Air Cleaner Assembly

1000 Hour Operations

Radiator: Twice a year, drain, flush and refill the
cooling system. Add permanent type antifreeze
according to the manufacturer’s instructions when
the air temperature is 32° F. or lower, or when
there is danger of the water freezing in the system.
Always use a hydrometer to check the freezing
point of solution when it is at operating tempera-
ture.

{Code 06.04.20-1)
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FUEL SYSTEM

A WARNING: Except when specified, lower all
attachments to the ground, apply the parking
brake, shut down the engine, remove the ignition
key, turn the disconnect switch to the “OFF” posi-
tion, block the wheels, engage the articulation
lock, and tie a red warning flag on the canopy
upright; when servicing the machine.

NOTE: Disengage the articulation lock prior to
moving the machine. A machine with the articula-
tion lock engaged cannot be steered.

8 Hour Operations

Fuel Tank — Check the fuel level several times each
day observing the following conditions:

1. Machine must be LEVEL,
2. Engine must be SHUT DOWN.
3. Area round the fuel cap must be CLEAN,

Remove the fuel tank cap and dipstick located at
the rear of the machine below the fairlead. Wipe
with a clean, lint free cloth and reinsert to check
the fuel level. Refill as necessary, making sure
before filling that the strainer in the fuel tank filler
neck is clean and free from foreign material, clean
if necessary. Refill to the FULL mark on the
dipstick using a good brand of fuel procured from
a reliable company. '

Fuel Oil — For all operating conditions with regard
to the load, speed, idling time or ambient air tem-
perature refer to the fuel oil specifications recom-
mended by the engine manufacturer.

The fuel tank should be filled when the machine is
shut down, to prevent condensation.

Before starting the engine at the beginning of the
shift, it is advisable to drain a pint of fuel from the
fuel tank and approximately one quarter pint of
fuel from the filters daily to remove the sediment
and water. Drain cocks are provided at the fuel
tank and at the bottom of the fuel filters. Fuel
should be drained into a container and disposed of
in a safe place.

Check all the fuel lines, fuel pumps, filters and
shut-off cocks for leaks and correct where neces-

sary.
50 Hour Operations
Drain the Fuel Tank Sediment — Open the drain

cock at the bottom of the fuel tank to drain the
accumulated water sediment.

[Code 07.01.20-1]

7-1

Fuel Tank and Hydraulic Reservoir Breathers —
The fuel and hydraulic systems are equipped with
breathers. The breathers are incorporated in the
filler caps to admit only clean filtered air.

Each 50 operating hours — Remove the filler cap,
wash in a solvent, blow dry with compressed air
and reinstall the cap in the reservoir.

100 Hour Operations

NIL
250 Hour Operations

Fuel controls are accurately calibrated at the
factory to insure the correct low idle and high idle
speeds.

DO NOT ADJUST THE GOVERNOR ASSEMBLY
WITHOUT CONSULTING THE OPERATION
AND MAINTENANCE MANUAL OF THE EN
GINE MANUFACTURER.

The linkage adjustment for the engine is as found
in Sec. 6 under 250 hour operation.

500 Hour Operations

NIL
1000 Hour Operations

Fuel Tank — Every 1,000 operating hours or more
often if required, drain and clean the fuel tank.
The fuel tank should be drained and cleaned when
the tank is relatively low on fuel.

.1. Open the drain cock at the bottom of the
filters, when provided, and drain off any accu-
mulated water or sediment. Close the drain
cock.

Open the drain cock at the bottom of the fuel
tank, and drain.

Remove the cover and clean any foreign ma-
terial from the bottom of the fuel tank. Re-
move the magnet from the bottom of the fuel
tank and clean thoroughly. Replace the magnet
and reinstall the cover and close the drain cock.

4. Clean the fuel tank strainer screen.




SEC.7

5. Refill the fuel tank to the full mark on the
dipstick with clean fuel handled in clean con-
tainers as specified under ‘“‘Service Daily’’. Use
a good brand procured from a reliable com-
pany. For all operating conditions with regard
to load, speed, idling time or ambient air tem-
perature refer to the fuel oil specifications re-
commended by the engine manufacturer.

7-2 (Code 07.02.20]




SEC. 8

TORQUE CONVERTER

WARNING: Except when specified, lower all
attachments to the ground, apply the parking
brake, shut down the engine, remove the ignition
key, turn the disconnect switch to the ‘“off” posi-
tion, block the wheels, engage the articulation lock

and tie a red warning flag on the canopy upright;
when servicing the machine.

NOTE: Disengage the articulation lock prior to
moving the machine. A machine with the articula-
tion lock engaged cannot be steered.

8 Hour Operations
Torque Converter — Check the fluid level daily,
observing the following conditions: As per Sec. 9
under 8 hour operations.

50 Hour Operations
Each 50 operating hours unscrew the breathers,
wash in a solvent, blow dry with compressed air
and reinstall.

100 Hour Operations
NIL

250 Hour Operations

Replace the filter element each 250 operating
hours. Refer to transmission, Sec. 9 under 250
hours.

Check converter stall R.P.M. Refer to stall R.P.M.
in Sec. 6 under 250 hour operations.

Converter Out Pressure — Periodically or whenever
the machine has evidence of an overheating condi-
tion, inspect and check for collapsed or ruptured
hoses that might cause overheating. Correct as
necessary. If overheating conditions still exist,
check the converter OUT pressure to determine
whether the oil cooler at the bottom of the radia-
tor has or is becoming plugged with foreign mate-
rial.

The pressure check must be made with the fluid
hot (180°F. to 200° F.) using an accurate gauge at
2,000 rpm.

1. Install a tachometer on the engine.

2. Install a gauge at the converter OUT pressure
hose located under the floorboard tied to the
hydraulic hoses to the left of the transmission.
Fig. 8-1.

[Code 08.01.22]

TS-12417
Fig. 8-1 Check Converter Out Pressure

3. Apply the parking brake; shift the forward and
reverse into NEUTRAL position.

4. With the aid of a helper, read the gauge at a
steady 2,000 rpm. The gauge reading must not
exceed 40 p.s.i.

If the pressure reading exceeds 40 p.s.i. it will be

necessary to clean or replace the hoses, the oil

cooler, and/or the radiator assembly. To further
pinpoint the problem, see “o0il cooler pressure
drop”’, under 500 Hours Operation.

500 Hour Operations
Oil Cooler Pressure Drop

The drop in pressure across the oil cooler at the
bottom of the radiator will indicate whether the oil
cooler and/or the cooler hose has or is becoming
plugged with foreign material, causing overheating.

TS-10167

Fig. 8-2 Oil cooler “OUT" pressure check.
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TS-10168

Fig. 8-3 Oil Cooler in Pressure Check

Install a tachometer on the engine (Disregard
this operation if the machine is equipped with
a tachometer). Install a gauge at the oil cooler
IN pressure check point located on the oil
cooler supply tube on the left side of the
engine compartment. Fig. 8-3. Install a gauge at
the oil cooler OUT pressure check point
located on the oil cooler supply tube on the
right hand side of the engine compartment.
Fig. 8-2.

82

CLARK

2. Apply the parking brake and shift the forward
and reverse lever into NEUTRAL.

With the aid of a helper, read the gauges at a
steady 2,000 rpm, and subtract the oil cooler
OUT pressure from the oil cooler IN, to get the
pressure drop. The pressure drop should be
between 5 p.s.i. and 20 p.s.i.

If the pressure difference equals or exceeds 20
p.s.i., it will be necessary to thoroughly clean or
replace the cooler hose, 0il cooler and/or the radia-
tor assembly.

NOTE: When this pressure check is made, the
brake pedal must not be depressed as this will
interfere with the pressure readings. If the brake is
to be applied, apply the mechanical hand brake
only.

Drain and refill the torque converter hydraulic
system every 500 operating hours and whenever,
for any reason, the torque converter or any other
component within the torque converter system is
repaired or overhauled. (Refer to Section.9.)

Tighten all mounting bolts will occasionally work

loose and cause the supports and brockets to wear
rapidly. Alignment difficulty may also develop.

{Code 08.02.22]




SEC.9

TRANSMISSION

WARNING: Except when specified, lower all

attachments to the ground, apply the parking
brake, shut down the engine, remove the ignition
key, turn the disconnect switch to the “OFF”
position, block the wheels, engage the articulation
lock, and tie a red warning flag on the canopy
upright; when servicing the machine.

NOTE: Disengage the articulation lock prior to
moving the machine. A machine with the articula-
tion lock engaged cannot be steered.

8 Hour Operations

Transmission — Check the fluid level daily, observ-
ing the following conditions:

1. Machine must be LEVEL.

2. Fluid must be HOT (Operating temperature of
180°F. to 200°F.).

3. Engine must be IDLING

4. Area around the filler opening must be
CLEAN.

5. Transmission must be in NEUTRAL.
6. Parking Brake must be engaged.

DIPSTICK

DIPSTICK TUBE —=

TS-10152

Fig. 9-1 Dipstick — Transmission
Check, using the dipstick located to the left, below

the operator’s seat for the position of the dipstick.
Fig. 9-1. Pull out the dipstick and wipe with a

[Code 09.01.21]

clean, lint free cloth. Re-insert to check the fluid
level, pushing dipstick down firmly. The fluid level
must be at the FULL mark on the dipstick. If the
fluid level is below the FULL mark, re-insert the
dipstick, making sure that it is clean and free from
foreign material. Fill if necessary.

Use only the type of fluid specified in this manual.
See ‘250 Hour Operations” for filter change.

50 Hour Operations
Clean the Transmission Breather — The transmis-

sion hydraulic system is equipped with a breather
located on top of the transmission.

100 Hour Operations

NIL
250 Hour Operations

Torque Converter, Transmission and Winch — The
torque converter, transmission and Clark winch
hydraulic system is protected by a full flow 55
micron replacement element type filter assembly.
The filter is mounted under the floorboard of the
operator’s compartment. All fluid leaving the con-
verter pump passes through the filter, providing
clean fluid to the torque converter and trans-
mission.

Replace the filter element every 250 operating
hours and whenever the converter pump, trans-
mission, torque converter or winch is repaired or
over-hauled for any reason. Thoroughly clean the
filter case and base casting, before inserting a new
element. Use new gaskets in the base casting,
tighten the center bolts to 50 ft. Ibs. torque.

Run the engine 5 minutes at approximately 1,500
rpm checking the assembly, hoses and connections
for leaks. Re-check the transmission fluid lever
when it is at operating temperature (180° F. to
200° F.) as described under “8 Hour Operations™.

NOTE: The filter element is especially designed to
withstand the pressure and flow rate requirements.
Use only the replacement filter element called for
in the applicable Parts Manual. Use of a “will-fit”
or a substitute element will endanger the correct
operation of the transmission and torque converter
and cause costly repairs and down time.
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~

FILTER

TS-12418

_

Fig. 9-2 Filter — Transmission and Torque Converter (G.M.)

-
FILTER

TS-12419

Fig. 9-3 Filter — Transmission and Torque Converter (Cummins)
500 Hour Operations

Transmission and Torque Converter — Drain and
refill the transmission and torque converter system
every 500 operating hours and whenever, for any
reason, the converter pump, transmission or torque
converter is repaired or overhauled.

1. Securely block the wheels of the machine and
apply the parking brake. Place the gear control
lever in high speed range and the forward and
reverse control lever in FORWARD.

2. Always drain the system while the fluid is at
the operating temperature (180° F. to 200°
F.). Hot oil flows more freely and carries more
foreign material with it.

3. Remove the drain plug from the transmission
housing and torque converter and drain both
the torque converter and transmission housings
thoroughly.

9-2

. Remove the transmission suction screen, clean

in a solvent, dry, and reinstall using a new
O-Ring. Reinstall the reducing bushing to the
dipstick and transmission.

. Replace the element in the transmission and

torque converter filter assembly. The filter is
mounted under the floorboard of the oper-
ator’s compartment. Thoroughly clean the
filter case and base casting before installing a
new element. Use a new gasket in the base cast-
ing and tighten the center bolt to 50 ft./lbs.
torque.

. Remove the breathers from the top of the

torque converter, transmission and winch.
Wash in a solvent, blow dry with compressed
air and reinstall.

. Refill the transmission and torque converter

with the type of fluid specified in this through
the filler neck until the correct level shows on
the dipstick. Fig. 9-1

. Disconnect the return oil cooler hose from the

radiator (located on the right hand side of the
machine) and direct the open end into a waste
drum with a capacity of at least 3 gallons
(Imperial measure); 3.6 gallons (U.S. measure).

Caution: Draining the trapped oil in the converter
cavity and oil cooler can be accomplished within

60

seconds with the return oil cooler hose dis-

connected. Serious damage to the transmission will
result if this precaution is not complied with.

9.

10.

Start the engine and maintain an idling speed
to force any trapped oil in the torque converter
and oil cooler out through the open end of the
return oil cooler hose. Drain approximately 4
gallons (Imperial measure), 4.8 gallons (U.S.
measure) of fluid to insure clean fluid flow;
then shut down the engine immediately and
reconnect the return oil cooler hose.

Refill the transmission (Fig. 9-4) restart and
run the engine for 5 minutes at approximately
1,500 rpm, checking the filter assemblies, drain
plug, hoses and connections for leaks. Recheck
the transmission fluid level when it is at operat-
ing temperature (180° F. to 200° F.) Add
fluid as necessary.

This check is to be performed with the engine
idling. UNDER NO CIRCUMSTANCES USE ANY
FLUSHING OIL OR COMPOUNDS FOR CLEAN-
ING THE SYSTEM.

[Code 09.02.22]
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TRANSMISSION FILL PLUG

N\

TS-10189

Fig. 9-4 Transmission Fill Piug

Check and Adjust the Transmission Shift Linkage
— Inspect all the mechanical control linkages to
make sure that all the rods, cross shafts, bell
cranks, ball joints and operating arms are in a
serviceable condition and are correctly adjusted.
Correct any questionable condition such as loose
or bent linkage, worn pins or evidence of binding
or rubbing of any of the linkage components.

Adjustments for the shift linkages are as follows:

Forward and Reverse and Speed Range Control
Levers — Check and adjust the forward and reverse
and speed range gear control levers to ensure full
engagement into all detent positions without inter-
ference.

1. Place the Forward and Reverse control lever in
the NEUTRAL POSITION.

2. Loosen the locknuts and adjust the clevises and
locknuts on the ends of both shift rods as
necessary until the levers in the operator’s com-
partment are correctly aligned.

3. Tighten the locknuts and check that the levers

will shift into all detent positions without in-
terference from the floorboard or transmission.

{Code 09.03.22]
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SEC.9

Transmission Clutch Pressure

Periodically or whenever the machine has evidence
of incorrect operation in any one of the speed
ranges in forward or reverse direction, a check of
the clutch operating pressures should be made.

Using test gauge of at least 300 p.s.i. capacity, a
check should be made at the check plug on the
pressure regulator valve. Remove the check plug
and attach the test gauge as shown in Fig. 9-5.

The pressure check should be taken with the fluid
at the operating temperature (180° F. to 200° F.).
The wheels of the machine should be securely
blocked and the brake lock up applied. The
pressure check should be made in all the speed
ranges in both forward and reverse. With the engine
idling and at the operating temperature (180° F. to
200 F.) pressure should be as follows:

Minimum 240 p.s.i.
Maximum 280 p.s.i.

If the pressure is not within the specifications,
further trouble shooting of the transmission and
torque converter by a qualified mechanic will be
required.

TS-12416

Fig. 9-5 Check Transmission Clutch Pressures
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SEC. 10

WINCH - CLARK

A WARNING: Except when specified, lower all
attachments to the ground, apply the parking
brake, shut down the engine, remove the ignition
key, turn the disconnect switch to the “OFF” posi-
tion, block the wheels, engage the articulation
lock, and tie a red warning flag on the canopy
upright; when servicing the machine.

NOTE: Disengage the articulation lock prior to
moving the machine. A machine with the articula-
tion lock engaged cannot be steered.

8 Hour Operations

Grease Fitting — Grease the fitting on the winch
control lever.

50 Hour Operations

Clean the Winch Breather. The winch is equipped
with a breather located on top of the housing.

Each 50 operating hours unscrew the breather,
wash in a solvent, blow dry with compressed air
and reinstall.

100 Hour Operations

Adjust, if necessary, the mechanical free spool ad-
justment. An adjustment should be performed
whenever unsatisfactory spooling is encountered.

To adjust the tension on the cable drum, turn the
adjusting handle, located on the right hand side of
the winch. To increase tension, turn the adjusting
handle clockwise; to decrease tension, turn the
adjusting handle counter clockwise.

250 Hour Operations

Replace the filter element each 250 operating
hours. See the section on the transmission for
removal and replacing the filter. (Section 9)

Check the wear button in the mechanical free
spool adjustment every 250 hours, or whenever
unsatisfactory spooling is encountered.

1. Remove the set screw, set screw spring and set
screw lock bolt. .

2. Remove adjusting handle, spring and wear but-
ton.

3. Check the wear button for cracks and wear.

4. Reassemble and adjust for proper spooling ten-

sion.

500 Hour Operations
Drain and refill the hydraulic system every 500
operating hours and whenever, for any reason, the
winch or any component within the winch system
is repaired or overhauled.

Refer to the transmission Section (9) for drain and
refill.

1000 Hour Operations
NIL

NOTE: For disassembly of the winch, refer to the
disassembly instructions in the winch shop manual.
DO _NQOT attempt to disassemble or make any
repairs inside the winch, before first reading and
understanding the disassembly and reassembly
instructions.

{Code 10.01.20-1) 10-1




NOTES

[Code NL-2]



SEC. 11

HYDRAULICS

WARNING: Except when specified, lower all

attachments to the ground, apply the parking
brake, shut down the engine, remove the ignition
key, turn the disconnect switch to the “OFF” posi-
tion, block the wheels, engage the articulation
lock, and tie a red warning flag on the canopy
upright; when servicing the machine.

NOTE: Disengage the articulation lock prior to
moving the machine. A machine with the articula-
tion lock engaged cannot be steered.

8 Hour Operations

Hydraulic Reservoir — Check the oil level daily
observing the following conditions:

1. Machine must be LEVEL.

2. Blade must be on the GROUND.

3. Engine must be SHUT DOWN.

4. Area around the reservoir cap must be CLEAN.

Remove the reservoir cap and dipstick and wipe
with a clean, lint-free cloth. Replace the cap and
dipstick to check the oil level. Maintain the oil
level to the FULL mark on the dipstick. Fig. 11-1

CAP AND DIPSTICK

HYDRAULIC RESERVOIR
TS-10187

Fig. 11-1 Hydraulic Reservoir, Cap, Dipstick and Strainer

Use the type of fluid specified in this manual. In
order to prevent pump wear at high speeds and
high pressures, anti-scuff and anti-wear additives
are contained in these specifications.

See “500 Hour Operations” for replacing the
Hydraulic Filter Assembly Element, and ‘1,000

[Code 11.01.20-1]

Hour Operations” for the Drain and Refill of the
reservoir.

CAUTION: When replacing oil in the hydraulic
system do not interchange Dexron Automatic
Transmission fluid with military spec.,
MIL-L-2104A, Supp. 1 or New MIL-L-2104B. The
system must be drained and flushed, using only the
oil to be added as the flushing agent.

DO NOT flush with a cleaning or flushing oil
before adding a different oil as some converter
units cannot be completely drained and a consider-
able amount of oil remains trapped in the conver-
tor elements. Entrapped flushing oil will contami-
nate the refill.

50 Hour Operations

Auxiliary Steering Test

1. Place the machine on a clean level area.

2. With the engine “OFF” and the ignition switch
“ON”, turn the auxiliary switch to the “ON”
position.

3. Steer the machine left, and right, full against

the steer stops, then turn the auxiliary steer
switch to the “OFF” position.

NOTE: The total running time of the auxiliary .
steer system should not exceed two minutes, (to
minimize battery drain).

If the auxiliary steering fails to respond satisfactory
to the above test, check the condition of your bat-
tery; all hydraulic connections, and main relief
pressures. If a problem still exists, have a mechanic
check out the system.

Fuel Tank and Hydraulic Reservoir Breathers —
The fuel and hydraulic systems are equipped with
breathers. The breathers are incorporated in the
filler caps to admit only clean filtered air.

Each 50 operating hours remove the filler caps,
wash in a solvent, blow dry with compressed air
and reinstall.

Clean the Cylinder Rods — Wipe the blade and
steering cylinder rods with a clean cloth saturated
in hydraulic oil. Check the rods for nicks or burrs
which would damage the packings or seals. Remove
any such nicks or burrs with a fine grained hand
stone or crocus cloth.
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100 Hour Operations

NIL

250 Hour Operations

NIL
500 Hour Operations

Service the Hydraulic Reservoir Filter — The main
hydraulic (steering and blade) system is protected
by a full flow 25 micron replaceable element type
filter, located on the front side of the hydraulic
reservoir. All fluid being drawn from the reservoir
passes through the filter, providing clean fluid to
the hydraulic pump, to be distributed through the
system,

Replace the element every 500 operating hours.
Thoroughly clean the cover before inserting a new
element. Check all gaskets and replace if necessary.
The filter mounting bolts are to be torqued to 40
to 50 inch lbs. only, or distortion may occur
causing leaks.

NOTE: The filter element is specially designed to
withstand pressure and flow rate requirements. Use
only the replacement filter called for in the
applicable parts manual. Use of “will-fit” or substi-
tute elements will endanger the correct operation
of the steering and blade and cause costly repairs
and down time.

Check the Main Relief Pressure on the Steering and
Blade Control Valve — The main hydraulic pump is
coupled to the drive line and operates as soon as
the engine is started. This pump draws fluid from
the reservoir and forces it under pressure into the
steering and blade (main) control valve.

The Ranger is so designed that only one operation
is required to check the pressure in the system.

1. Shut down the engine.

2. Move the steering control lever from side to
side or backwards and forward to relieve the
pressure in the system.

Attach a hydraulic gauge of at least 3,000 p.s.i.
capacity to the fitting on the control valve sup-
ply tube located under the floor panel, next to
the frame. Fig. 11-2.

4. Start the engine and accelerate to 2,000 rpm.

5. Put the machine into a full left hand turn and
~ hold the lever in the full turn position. The
gauge should register 1,800 p.s.i. at 2,000 rpm.
If not, adjust the main relief by removing the
acorn nut, loosening the jam nut and adjusting
the set screw located on the top of the main
control valve assembly until 1,800 p.s.i.
registers on the gauge. Fig. 11-2.

STEER & BLADE
RELIEF ADJUSTMENT

TS-10171

Fig. 11-2 Adjust and Check ~ Main Relief Valve
1000 Hour Operation

Hydraulic Reservoir — Drain, clean, and refill the
hydraulic oil system every 1,000 hours of oper-
ation, or more often if required. When operating
under severe dusty and dirty conditions, clean the
system more often to prevent excessive wear or
premature failure of valve, pump, or cylinder parts.

1. Always drain the system after working the
machine, and while the oil is at operating tem-
perature. Hot oil flows more freely and carries
more foreign material with it.

. Raise the dozer blade to its maximum position
and SECURELY BLOCK IN PLACE to facili-
tate draining of these cylinders.

. Remove the drain plug at the bottom of the
reservoir and drain the reservoir.

. Disconnect the steer and blade cylinder hoses
at their lowest points to drain these cylinders.

- Remove and replace the hydraulic reservoir
filter element as specified under “Service the
Hydraulic Reservoir Filter Assembly”.

. Remove the handhole cover from the bottom
of the reservoir and clean all foreign material

[Code 11.02.22-1]
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CLARK

from the bottom of the tank. Remove the 10. Place the blade control lever in maximum raise

~ magnet inside the reservoir and clean thor- position to pump oil into the blade cylinders.
oughly. Replace the magnet, then reinstall the

handhole cover and drain plug securely. 11. After the oil has ceased to aerate, add oil to the

reservoir to bring the level to the indicated

7. Reconnect all hoses and unions. FULL mark on the dipstick. This will replace

the oil drawn into the cylinders and hoses.

8. Refill the reservoir to the indicated FULL

mark on the dipstick. Make sure the reading is 12. Check all connections for leaks and make cer-

taken on the correct side of the dipstick. Rein- tain the reservoir cap is properly secured.

sert the dipstick and secure the reservoir cap.

NEVER UNDER ANY CIRCUMSTANCES USE

9. Be sure all the control levers are in NEUTRAL ANY FLUSHING OIL OR COMPOUND FOR

position. Start the engine and run it at idle CLEANING THE SYSTEM.

speed for a few minutes.

[Code 11.03.22] 11-3




INTENTIONALLY BLANK




SEC. 12

AXLE, PROP SHAFTS & WHEELS

A WARNING: Except when specified, lower all
attachments to the ground, apply the parking
brake, shut down the engine, remove the ignition
key, turn the disconnect switch to the “OFF” posi-
tion, block the wheels, engage the articulation
lock, and tie a red warning flag on the canopy
upright; when servicing the machine.

NOTE: Disengage the articulation lock prior to
moving the machine. A machine with the articula-
tion lock engaged cannot be steered.

8 Hour Operations

Check the Tire Pressures and Casings — Check the
air pressure in all the tires. See specifications and
service data in this manual for the correct air
pressures. Particular attention must be emphasized
when checking hydro-inflated tires as there is less
volume of air to provide cushioning. Be sure that
the valve caps are in place to prevent dirt, mois-
ture, and foreign material from damaging the valve
core.

Keep all tires free from oil and grease and repair
any cuts immediately to prolong the tire life.
Check the tire pressures in the morning when the
tires are cold. Do not remove increased pressures
caused by the operation of the machine.

50 Hour Operations

Tighten the Wheel Nuts and Inspect the Tires — All
wheel nuts should be checked regularly and kept
tight. Loose wheel nuts will cause undue tire wear,
strain the axle assemblies, and affect the steering
load distribution. Apply a lubricant on the threads
of the wheel studs only and tighten the wheel nuts
to 475 ft. lbs. torque. Do not lubricate the spheri-
cal seat on the threaded portion of the wheel nuts.

Check the rims for bent or damaged flanges and
repair or replace as needed.

Front Axle Differential — Check the lubricant level
each 50 operating hours at the differential fill and
level plug in the left center of the axle assembly.
Add SAE 90 or SAE 75 Extreme Pressure Gear
Lube (*SCL Type) until the lubricant is level with
the plug opening.

See ““1,000 Hour Operations” for Drain and Refill.

Front Axle Planetary Hubs — Check the lubricant
level each 500 operating hours at the fill and level
plug located slightly off center of the thrust cap.
The drain plug is located in the external diameter
of the hub and drum assembly. Rotate the wheel

[Code 12.01.20-1)

until the drain plug is at the top center; this will
position the fill and level plug in the thrust cap
slightly below the center of the wheel.

Remove the fill and check plug and check the
lubricant level. If necessary, add SAE 90 EP or
SAE 75 EP gear lube (*SCL Type) through the fill
and level plug opening.

See “1,000 Hour Operations” for Drain and Refill.

Rear Axle Differential — Check the lubricant level
each 50 operating hours at the differential fill and
level plug in the left center of the axle assembly.
Add SAE 90 EP or SAE 75 EP gear lube (*SCL
Type) until the lubricant is level with the plug

opening.

Rear Axle Planetary Hubs — Check the lubricant
level each 50 operating hours at the fill and level
plug located slightly off center of the thrust cap.
The drain plug is located in the external diameter
of the hub and drum assembly. Rotate the wheel
until the drain plug is at the top center; this will
position the fill and level plug in the thrust cap
slightly below the center of the wheel.

Remove the fill and level plug and check the lubri-
cant level. If necessary, add SAE 90 EP or SAE 75
EP gear lube (*SCL Type) through the fill and level
plug opening until the lubricant is level with the

plug opening.

*“SCL" signifies Sulfo-Chloro-Lead type. Factory
fill is made with SCL type lube and it is recom-
mended that the same type be used when adding or
refilling.

See “1,000 Hour Lubrication Operations” for
Drain and Refill.

100 Hour Operation

PROP SHAFTS — Grease the slip yoke tube on all
prop shafts every 100 hours.

On machines equipped with 100 hour spider and
bearing assemblies, Fig. 12-1, grease every 100
hours.

NOTE: When greassing use a hand gun and apply
Lithium base Multi-Purpose Grease, (LBG). Care
must be taken not to blow the seals; grease spar-
ingly until the grease is visible at all four bearing
caps.

250 Hour Operations
NIL
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500 Hour Operations

Axle Breathers — The breather for the front axle
housing is located at the top on the left hand side.
The rear axle housing breather is located at the top
on the right hand side. The housing breathers have
a loose fitting cap that should be rotated so that
the breather air passages are unobstructed by for-
eign material.

Oil leakage past the breathers, thrust caps, carrier
housing or pinion cap seals indicates that the brea-
thers may be clogged. Unscrew the breathers, wash
in a solvent, dry and reinstall.

1000 Hour Operations

Front Axle Differential — Drain the differential
every 1,000 operating hours through the drain plug
opening in the bottom center of the axle assembly.
Refill the differential with SAE 90 EP or SAE 75
EP gear lube (*SCL Type) through the fill and gear
level plug opening at the center of the axle assem-
bly until the lubricant is level with the plug open-
ing.

Front Axle Planetary Hubs — Drain the planetary
hubs every 1,000 operating hours through the
drain plug opening in the external diameter of the
hub and drum assembly. Rotate the wheel until the
drain plug in the external diameter of the hub and
drum assembly is at the top center; this will posi-
tion the fill and level plug in the thrust cap slightly
below center of the wheel.

Rear Axle Differential — Drain the differential
every 1,000 operating hours through the drain plug
opening in the bottom center of the axle assembly.

Refill the differential with SAE 90 EP or SAE 75
EP gear lube (*SCL Type) through the fill and level
plug opening at the center of the axle assembly
until the lubricant is level with the bottom of the

plug opening.

Rear Axie Planetary Hubs — Drain the planetary
hubs every 1,000 operating hours through the
drain plug opening in the external diameter of the
hub and drum assembly. Rotate the wheel until the
drain plug in the external diameter of the hub and
drum assembly is at the top center; this will posi-
tion the fill and level plug in the thrust cap slightly
below center of the wheel.

Refill the planetary hubs with SAE 90 EP or SAE
75 EP gear lub (*SCL Type) through the fill and
level plug opening in the thrust cap until the lubri-
cant is level with the plug opening.

*“SCL" signifies Sulfo-Chloro-Lead type. Factory
fill is made with SCL type lube and it is recom-
mended that the same type be used when adding or
refilling,

12.2
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PROPELLER SHAFTS — Double propeller shafts
used on the Ranger machines have three points of
lubrication, one on each spider and bearing assem-
bly and one on the slip yoke assembly. Single
propeller shafts used on the Ranger machines have
only one lubrication point, the spider and bearing
assembly. When greasing use a hand gun and apply
Lithium base Multi-Purpose Grease, (LBG), be
careful not to blow the seals; grease sparingly until
the grease is visible at all the four bearing caps on
each spider and bearing assembly. Use the grade of
lubricant specified below according to ambient
temperatures.

Temp. Range Grease Consistency
0°F. and Above Heavy oil base — Grade 2
Below QCF. Light oil base — Grade 0

PROP SHAFTS on machines equipped with 1000
hour spider and bearing assemblies grease every
1000 hours.

Steel Dust Cup

Grease every
100 hours

Grease every
1.000 hours

Fig. 12-1 Spider & Bearing Greasing

Wheel Removal Procedure For Split Rims

1. Shut down the engine. When the engine has
completely stopped, turn the battery discon-
nect switch to the “OFF” Position. Place trans-
mission control levers in neutral and apply a
holding brake.

Before placing a hydraulic jack in position,
BLOCK THE WHEELS OF THE MACHINE.

Take off the valve protection cap, then remove
the valve core carefully and exhaust all the air
from the tire. Run a piece of wire through the
valve stem to make sure it is not plugged.
NOTE: If the tire is hydro-inflated, stand clear
of the spray.

WARNING: You must deflate the tire and
drain as much hydro-inflation as possible
before any further work can be done. This step
is especially important in the case of split rims.

Attach tire tongs to the rim, to facilitate hoist-

ing the wheel assembly off the axie end, when
the rim stud nuts are removed.

[Code 12.02.20-1]
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5. Remove the rim stud nuts. Refer to Fig. 12-3 7. Punch mark the two halves of the split rim

for the correct location of the rim stud nuts.

assembly to facilitate correct reassembly.

NOTE: Example 1, in Fig. 12-3 visually shows 8. Place the wheel assembly into an inflation cage,
the Rim coupling nuts facing the outside of the or use safety cables or chains before removing
rim. The current rims of this style have the the split rim coupling nuts.
coupling nuts facing the inside of the rim. Both
styles have the wheel stud nuts facing the out- 9. Remove the split rim coupling nuts.
side of the rim. CAUTION: The tire must be deflated before
removing these nuts.
Remove and lay the wheel assembly down with
the rim coupling nuts side up. RER A /mmm
EN Tz K I/ YN \*& 723 2
= )] ey
1R % L)
) ‘ »)
raaron e vamers 4
4
® ® ©
TS 10116
Fig. 12-2 Separator Bolt Operstion
10. With the separator bolt lock washers removed,
alternately thread in the separator bolts to
brake the rim halves apart. Fig. 12-2.
11. Service the rim, tire and tube as required.

Split Rim, Example #2

'\@ sere

1. Whee! Stud Nut
2. Rim Coupling Nut

3. Separator Bolt

Fig. 12-3 Split Rims

[Code 12.03.20-1]

Wheel Assembly Procedure — Split Rims

1.

Lay the rim half containing the welded rim
coupling bolts on a flat surface.

. Place the rubber tire on this half, and insert

tube (if the wheel assembly has a tube) in the
tire making sure the tube valve will line up with
the rim valve opening.

. Place the second rim haif on the first making

certain the punch marks made in disassembly
on each rim half are lined up.

. Tighten the split rim coupling nuts to 475 ft.

lbs. (65.69 kg. meters) torque. NOTE: Be cer-
tain the separator bolts have the lockwashers
back in place to allow the rim halfs to fit flush.

. Place the wheel assembly back in the tire infla-

tion cage.

. Add approved hydro-inflation as specified in

Section 15, if required.

. Replace the valve core and with the use of a

self locking chuck, inflate the tire to the ap-
proved pressure as specified in Section 15.

NOTE: Inflate a spare tire only enough to keep rim
parts in place. A fully inflated tire may explode
when it is not installed on a vehicle. Use care if you
must transport a fully inflated tire, a safety chain
will be required.

12-3
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8. Replace the valve protection cap.

9. Place the wheel assembly back on the axle end
and torque the wheel stud nuts to 475 ft. lbs.
(65.69 kg. meters).

10. Remove the hydraulic jack.

124
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SEC. 13

BRAKE AND PILLOW BLOCK

WARNING: Except when specified, lower all

attachments to the ground, apply the park-
ing brake, shut down the engine, remove the igni-
tion key, turn the disconnect switch to the “off”
position, block the wheels, engage the articulation
lock, and tie a red warning flag on the canopy up-
right; when servicing the machine.

NOTE: Disengage the articulation lock prior to
moving the machine. A machine with the articula-
tion engaged cannot be steered.

8 Hour Operations
Grease the fitting on the pillow block.
50 Hour Operations
NIL

100 Hour Operations

NIL
250 Hour Operations

Brake Master Cylinder — Remove the left hand
engine compartment side panel. The master cylin-
der is located just ahead of the firewall. Maintain
the fluid level to within 1/4 inch from the top of
the reservoir. Add only, do not change the fluid.

The vent hole in the filler cap must be open at all
times.

Inadequate braking may indicate a need to replen-
ish the fluid in the master cylinder, adjust the
pedal free travel, or to bleed the brake lines.

Maintenance Operations of the Brake — The hy-
draulic operated multi-disc oil cooled clutch brake
operated by an automatic type foot pedal.
Clutches operate inside a brake housing located at
the rear of the transmission. Three pistons com-
press the clutches to actuate the brake.

The function of the master cylinder assembly is to
displace fluid for brake applications, to constantly
maintain the correct volume of fluid in the system
under all temperature conditions, to automatically
replace fluid lost through gravity seepage or slight
leaks, and to add fluid or supercharge the system
on the return stroke of the pedal after each brake
application.

[Code 13.01.22]}

(a) Pedal Free Travel

The brake pedal free travel is the distance the pedal
moves before the push rod touches the master
cylinder piston. Excessive free motion reduces the
effective travel, may cause blocking of the com-
pensating port and prevents the brake from re-
leasing.

Always check and adjust the pedal free travel as
follows: Fig. 13-1.

1. Depress the pedal by hand, noting the distance
the pedal moves before resistance is offered.
The correct dravel is 1/2 inch free travel.

2. Loosen the locknut and turn the adjusting nut
clockwise to decrease the travel, counter-clock-
wise to increase the travel.

3. Tighten the locknut securely and recheck the
pedal free travel.

VITIDIIEIILITINIY i \

ADJUSTING NUT

TS-10183

Fig. 9-1 Adjust Brake Peds| Free Travel

(b) Bleed the Brake

The correct operation of hydraulic brakes requires
a solid column of fluid without air bubbles at all
points in the pressure system. Because of loose
fittings, leaking cylinder or low fluid level in the
master cylinder, it is necessary to ‘bleed” the
system in order to expel any air bubbles which
have become mixed with the fluid. The necessity
of bleeding is indicated by a soft or spongy pedal.

The wheel cylinder must be bled in the following
order:

1. Fill the master cylinder with fluid. (Refer to
Fig. 13-2.)
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OPT. EMERGENCY
BRAKE MASTER
CYLINDER COVER
@)
\AC.’)—/
‘t CAUTION
CAUTION

STANDARD BRAKE '

MASTER CIYLlNDER COVER TS-12420

Fig. 13-2 Master Cylinder Locations

CAUTION

USE the same type of fluid in the standard brake
master cylinder as in the torque converter, trans-
mission and winch hydraulic system. Under no cir-
cumstances use brake fluid in this standard" brake
master cylinder.

USE heavy duty brake fluid only in the optional
emergency brake master cylinder. Under no cir-
cumstances use transmission fluid in the emergen-
cy brake master cylinder.

2. With the aid of a helper, open the bleed screw
on the brake housing in Fig. 13-3 and depress
the brake pedal to expel any air and fluid from
the lines.

When the pedal reaches it maximum stroke,
close the bleed screw before releasing the
pedal.

' T
@) BRAKE HOUSING %3
L K\‘.-,

(. BRAKE ADJUST SCREW

/

Fig. 13-3 Bleed and Adjust the Brake

TS-10186

" Repeat this procedure until solid fluid, free
from bubbles, comes from the bleed screw.

Brake Adjustment

To insure correct and adequate braking pressure,
the brake should be adjusted periodically or when-
ever necessary. To adjust the brake, loosen the
locknut on the adjust screw, Fig. 13-3, tighten the
adjust screwclockwise until it is secure. Then
loosen the adjust screw counter-clockwise one
complete turn and secure with the locknut.

Master Cylinder Adjustment

The master cylinder is equipped with a relief valve.
This relief valve is factory set for specific braking
applications. Field adjustment of the relief valve
should not be attempted.

Check the master cylinder frequently to insure an
ample supply of fluid.

ROTATE
CLOCKWISE

TS-12421

Fig. 13-4 Parking Brake

Adjust Parking Brake: When slack develops in the
parking brake cable, perform the following adjust-
ments:

1. With lever in release position, turn acormn on
end of handle clockwise as shown in Fig. 13-4.

2. Test for good resistance over center is handle is
pulled up to applied position.

1000 Hour Operations

Change the Grease in the Pillow Block — Every
1,000 hours change the grease in the pillow block
to lubricate the pillow block flange seal and to
prevent foreign material getting into the pillow
block bearing.

[Code 13.02.22]
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1.

Remove the pillow block input drive shaft
from the flange.

Punch position — identification marks on the
slip joint and on the tube assembly of the
pillow block input drive shaft and disassemble
the slip joint from the tube assembly to permit
ease of access to the flange bolt. (In some
units, disassembly of this drive shaft may not
be necessary).

Remove the seal from inside the pillow block
and remove all the old grease.

Pack the area behind the above remove seal
with Darina AX grease. See Fig. 13-5 which
illustrates the area to be greased.

Reassembly the pillow block input drive shaft.

{Code 13.03.22)
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PACK THIS AREA
WITH DARINA
AX GREASE

)
i J;_____Q

FRONT OF

A rre———"

MACHINE

TS-7452

Fig. 13-5 Pillow Block
NOTE: BE SURE that the flange on the slip joint

is parallel to the flange on the tube assembly by
lining up the punch marks, (Item 2).
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SEC. 14

ELECTRICAL

A WARNING: Except when specified, lower all
attachments to the ground, apply the parking
brake, shut down the engine, remove the ignition
key, turn the disconnect switch to the “OFF” posi-
tion, block the wheels, engage the articulation
lock, and tie a red warning flag on the canopy
upright; when servicing the machine.

NOTE: Disengage the articulation lock prior to
moving the machine. A machine with the articula-
tion lock engaged cannot be steered.

8 Hour Operations

NIL
50 Hour Operations

Check the Lights and Fuses — The 20 ampere fuse
for the lights is located on the wire between the
ignition switch and the toggle switch. The remain-
ing electrical system is protected by the circuit
breaker.

A. Floodlamps — The machine may be equipped
with floodlamps that disperse light in a gradual
downward pattern. These floodlamps are located
underneath the top of the canopy, and are
mounted on welded brackets.

RUBBER RETAINER —

WELDED BRACKET

=

TS-10191

Fig. 14-1 Lamp Replacement

Loosen the locknut that secures the floodlamp
to the canopy.

Rotate the floodlamp to adjust the angle of the
beam, then retighten the locknut securely.

{Code 14.01.20-1]
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If it is necessary to replace the floodlamps, depress
the lamp and spread the lip of the rubber retainer
outward, forcing the lamp out as shown in Fig.
14-1 and disconnect the terminals. Reconnect the
terminal on the lamp and reinstall the retainer.

B. Tail Lamp — The tail lamp is the same assembly
as the floodlamps, and is mounted at the back right
hand side of the company on a welded bracket. To
replace the tail lamp, follow the same instructions
as the floodlamps.

Service the Batteries — The batteries are located in
the battery compartment at the back of the front
frame. Keep the terminals clean and the connec-
tions tight, and be sure that when distilled water is
added, all the plates are covered. Do not overfill.

Refer to Sec. 15 for battery charge readings and
recommendations.

To prevent damage to the electrical system com-
ponents when recharging or replacing the batteries
in the charging system:

REMEMBER

When installing the batteries, MAKE SURE the
batteries and polarities are the same.

Booster batteries MUST BE paralleled.

Battery-charger and battery polarities MUST
AGREE.

4. CAUTION: Before doing any welding,

DISCONNECT THE GROUND CABLE

FROM THE BATTERIES AND THE ELEC-

TRICAL LEAD FROM THE BATTERY

TERMINAL ON THE ALTERNATOR, OR

SERIOUS DAMAGE TO THE ALTERNATOR
MAY RESULT.

A CAUTION

ALWAYS CONNECT POSITIVE TO
POSITIVE — NEGATIVE TO NEGA-
TIVE WHEN USING A BATTERY
CHARGER TO PREVENT DAMAGE TO
THE ELECTRICAL SYSTEM.
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8. Remove vent caps from both the discharged
and the booster batteries and insure that the
fluid level is at the full mark. Batteries low on
water should be replenished. Do not attempt to
jump-start a machine with a frozen battery as
it may rupture or explode.

PROCEDURE TO JUMP-START A MACHINE
USING A SECOND VEHICLE

1. DO NOT jump batteries of different voltages.
2. DO NOT attempt to jump the batteries on

machines with different electrical grounding
systems.

. Drive the second machine up parallel to the
disabled vehicle so that both are facing in the
same direction. DO NOT permit machines to
touch each other as this could cause a ground
connection and counteract the benefits of the
following procedure.

. Lower all hydraulic attachments to the ground.
Apply parking brake, place all control levers in
neutral and shut down engine. When engine has
completely stopped switch battery disconnect
switch to “OFF” position. Repeat this proce-
dure on the disabled machine.

. CAUTION: Never expose battery to open
flame (also cigarettes, cigars, etc.) or electric
spark. Battery action generates hydrogen gas
which is flammable and explosive. Don’t allow
battery fluid to contact skin, eyes or fabrics,
fluid is a sulfuric acid solution which could
cause serious personal injury or property dam-
age. Wear eye protection when working with
batteries. Remove rings, metal watchband and
other metal jewelry before jump starting or
working around a battery and be careful in
using metal tools, if such metal should contact
the positive battery terminal (or metal in con-
tact with it) and any other metal on the ma-
chine a short circuit may occur which could
cause personal injury.

. Make sure that both units have the same volt-
age rating and have the same grounding system.
Otherwise the battery of one of the units may
erupt and cause personal or property dam-
age. If you cannot determine how the machine
is grounded (negative or positive ground) we
recommend that you do not attempt to jump-
start the disabled machine.

. All Clark Ranger Skidders have a 12 volt sys-
tem (two 12 volt batteries connected in paral-
lel) except the Ranger Model 880 which has a
24 volt system (two 12 volt batteries connec-
ted in series). All Clark Ranger Skidders are
negative ground except for the 664 and 666
machines with the following serial numbers:—

C9014-101 through C9014-999
C9016-101 through C9016-999

14-2

. Place a piece of cloth over the uncapped vent

holes of all batteries. The sudden surge of cur-
rent when the battery is charged might cause
the electroyte to bubble and splash. The mate-
rial over the vent holes will keep the acid from
splashing on your skin and clothes.

10. NEGATIVE GROUND SYSTEMS

a. Attach one end of one jumper cable to the
positive terminal of the booster battery
(identified by a red colour, “+’’, “P”’, or
“POS” on the battery case, post or clamp),
as shown in Figure 14-2. Attach the other
end of the same cable to the positive termi-
nal of the discharged battery.

b. Attach one end of the second jumper cable
to the negative terminal of the booster bat-
tery (identified by black colour, “—, “N”’,
or “NEG” on the battery case, post or
clamp) as shown in Fig. 14-2, Take care
that the clamps do not touch the claraps of
the other cable. Connect the other end of
the cable to the engine block, alternator or
any other accessible metallic part attached
to the engine block that is not painted,
chrome plate, heavily rusted, or covered
with grease. This last connection should be
made at least a foot or more from the dead
battery so that any sparking when the cable
is connected or disconnected is away from
any hydrogen gas produced by the battery.

11. POSITIVE GROUND SYSTEMS

a. Attach one end of one jumper cable to the
negative terminal of the booster battery
(identified by black colour “~”, “N” or
“NEG?” on the battery case, post, or clamp)
as shown in Fig. 14-1. Attach the other end
of the same cable to the negative terminal
of the discharged battery.

b. Attach one end of the second jumper cable
to the positive terminal of the booster bat-
tery (identified by a red colour “+’° ‘P,
or “POS” on the battery case, post or
clamp) as shown in Fig. 14-2. Attach the
other end of the cable to the engine block,
alternator or any other accessible metallic
part attached to the engine block that is
not painted, chrome plated, heavily rusted

[Code 14.02.20]




or covered with grease. This last connection
should be made at least a foot or more
from the dead battery so that any sparking
when the cable is connected or discon-
nected is away from any hydrogen gas pro-
by the battery.

Batteries Receiving

Charge Booster Batteries

(-) to engine block

WQmmr cable
- o -

O~ -
o+ <+\—/|<0+ o+
| (+) to (+) jumper cable
Ranger Model 880, Negative Ground —
24 Volt System
" l (-) to engine block
7 /\/ jumper cable
O~ - - O-
| (+) to (+) jumper cable
Ranger Models 664, 666, 667, 668,
Negative Ground 12 Volt System
. I (<) to engine block
jumper cable
AT ANE
o] (o] \¢0 +

\'(+) to (+) jumper cable

Ranger Models 662, 664, 664, 666, 668,
Negative Ground — 12 Volt System

|
‘//K(: to engine block
- [

O+

o-

v -
T ™(+) to (+) jumper cable

Ranger Models 664, 666 Negative Ground
12 Volt System

/)..\(-) to (-) jumper cable
4~

o - b-|{|o-
O+ | |0+ Lo+ | |o+
“\\K (+) to engine block
| jumper cable

Ranger Models 664, 666 Positive Ground
12 Volt System

Fig. 14-2 Battery Jump-Start

[Code 14.03.20-1]
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12. Switch the battery disconnect switch to the
“ON?™ position in the disabled unit.

13. Engage starter of the disabled machine. If it
does not start immediately, turn ignition key
off. Switch battery disconnect switch in
booster unit to “ON” position and start engine
to avoid excessive drain on its batteries. Engage
starter of disabled machine.

14. After the disabled machine is running nor-
mally, remove the cable connection at the en-
gine block first. Disconnect other end of same
cable. Disconnect second jumper cable. Re-
place vent caps and discard cloths covering vent
holes as they may be contaminated with cor-
rosive acid.

WARNING: If acid should contact eyes,

skin or clothing flush immediately with
large amounts of water. In case of eye contact
see a physician.

NOTE: If you are unable to obtain a response
from the starter do not assume that the battery
is dead. In many cases, the problem is only bad
connections at the battery terminals. If you
keep the terminals clean you may never need
to jump the batteries.

100 Hour Operations

NIL

250 Hour Operations

NIL
500 Hour Operations

Clean the Alternator — Every 500 hours clean the
alternator. To clean, use compressed air, (20 p.s.i.
to 30 p.s.i.), or a low pressure water spray, (20
p.s.i. to 30 p.s.i.) and direct the flow through the
rear of the alternator.

Clean and Tighten the Electrical Connections —
Periodically inspect and check all wiring and con-
nections on the electrical components such as the
batteries, cranking motor, -voltage regulator, alter-
nator, solenoid switch, relays, instruments and
switches for worn, cracked, broken or frayed in-
sulation and loose terminal connections. Check for
frayed or corroded external ground straps and cor-
rosion on the battery posts.

Where inspection reveals dirt, looseness or damage,
clean, tighten and adjust or replace as necessary
depending on the existing conditions.
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1000 Hour Operations

Inspect, Test and Lubricate the Electrical Units —
Maintenance performed on the various electrical
components usually consists of cleaning, lubrica-
ting, minor testing and adjusting, and replaceing
defective or worn out parts.

14-4

At specified intervals lubricate the alternator and
cranking motor sparingly — Excessive lubrication
can result in premature failure.

Check the cranking motor operation with a substi-
tute battery source known to be fully charged and
in good condition.

{Code 14.04.20-1]
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SPECIFICATIONS AND SERVICE DATA

Engine

Make

Model

Number of Cylinders

Bore and Stroke
Displacement, cu. inches
Maximum torque, ft. lbs.
Governed horsepower
Governed RPM (Full Load)
Low idle RPM

High idle RPM

Stall, with main pump at 1,800 psi.
Converter Stall

NOTE: The stall RPM is the maximum obtainable
RPM with oil at the operating temperature of
(180° F. to 200° F.) brake applied, the wheels
blocked, the directional and speed range shift
levers in forward 3rd (high) and the machine
turned full against stops.

The stall speed is applicable to an altitude of 600
ft. and ambient temperatures of 70° F. Due to the
many combinations of altitude and temperature
possible in the field, space does not permit publish-
ing here all the corrections necessary to the stall
RPM indicated to accommodate such variations. It
is suggested that the engine manufacturer’s distri-
butor be contacted to determine the correction
necessary for the altitude and temperature in your
application.

ELECTRICAL SYSTEM

Fuses:
Lights

Lamps:
Front and rear lamps 12 volt

20 amp

Instruments:
Panel gauges
Sender Units

12 volt
12 volt

Alternator:
Motorola A-12N-451 negative ground
12 volt 35 amp.

Voltage Regulator: 12 volt
Starting Motor: 12 volt
BATTERIES

Number Required: 2 (Parallel connected)
Electrical System: 12 volt
Grounded Terminal: — Negative

[Code 15.01.22]
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Diesel Diesel

G.M. Cummins

V4-53 V-378-C

4 6

3.88 x 4.50 3.75 x 4.625
212.3 378

270 at 1800 rpm 290 at 1900 rpm
125 at 2700 rpm 139 at 2700 rpm
2700 2700

550-600 600-650
2760-2860 2910-3030
2200-2360 rpm 2440-2540
2500-2660 rpm 2590-2700
Battery charge Test

Voltage Test Readings —

2.10 volts — Fully charged

2.07 volts — 3/4 charge (Fair)

2.03 volts — 1/2 charge (recharge)

2.00 volts — 1/4 charge (unsatisfactory)
NOTE: Individual cells in the same
battery must not vary more
than 0.05 volts.

Hydrometer test readings —

1.260 — Fully charged

1.230 — 3/4 charge (fair)

1.200 — 1/2 charge (recharge)
1.170 — 1/4 charge (unserviceable)

NOTE: Readings between cells must be
within 0.050.

PRESSURES

Engine Qil: G.M. — 30 psi minimum. Cummins
45-65 psi minimum. Engine at governed rpm.

Transmission Clutches: 240 psi minimum, 280 psi
maximum taken at low idle rpm in all speed
ranges in forward and reverse and oil tempera-
ture of 180° F. to 200° F.

Steering & Blade Hydraulic System: Main relief
valve 1,800 psi.

TIRES PRESSURES
Front 16 psi 1.12 Kg/sq. cm.
Rear 18 psi 1.26 Kg/sq. cm.




SEC. 15

667 G.M. & CUMMINS

F.D. & R.D. 19650 Series Axles
Tire Size Hydroinflation per Tire
STD. 18.4 x 34 1000 pounds
OPT. 23.1 x 26 1000 pounds
OPT. 24.5x 32 1000 pounds
OPT. 28.1 x 26 NONE
OPT. 28.1 x 26 NONE
OPT. 30.5x 32 NONE
OPT. | 67x33x25 NONE

MODEL 667 G.M.

CAPACITIES (Approximate) Imperial U.S.
Engine Crankcase and System ................... 14.0 gts 16.8 gts.
Cooling System . . ......... .. .. i 36.0 gts 43.2 qts.
Front Drive Axle Differential . ................... 10.8 gts 13.0 gts.
Front Drive Axle Planetary Hubs (Ea.) ............ 7.9 gts. 9.5 gts.
FuelTank ......... ... ittt 34.0 gal 41.0 gal.
Hydraulic System .. ......... e e 52.0 qts 66.4 gts.
Rear Drive Axle Differential .................... 10.8 gts 13.0 gts.
Rear Drive Axle Planetary Hubs(Ea.) ............. 7.9 qts 9.5 gts.
Torque Converter, Transmission and Winch . . ....... 27.0 qts 32.4 qts.

MODEL 667 CUM.

CAPACITIES (Approximate) Imperial U.S.
Engine Crankcase and System ................... 22.0 gts 26.4 gts.
Cooling System . ....... ... oiiiiiieiiineneonnn 36.0 gts 43.2 qgts.
Front Drive Axle Differential . .. ................. 10.8 gts 13.0 gts.
Front Drive Axle Planetary Hubs (Ea.) ............ 7.9 gts. 9.5 qgts.
Fuel Tank ... ...ttt i eaen 34.0 gal 41.0 gal.
HydraulicSystem .. ........ .o 39.6 gts 48.0 gts.
Rear Drive Axle Differential .................... 10.8 gts 13.0 qgts.
Rear Drive Axle Planetary Hubs(Ea.) ............. 7.9 qts 9.5 gts.
Torque Converter, Transmissionand Winch .. ....... 27.0 gqts 32.4 qgts.

15-2

Metric

15.9 Litres
34.1 Litres
12.3 Litres
9.0 Litres
155.2 Litres
63.0 Litres
12.3 Litres
9.0 Litres
30.7 Litres

Metric

25.1 Litres
34.1 Litres
12.3 Litres
9.0 Litres
155.2 Litres
45.4 Litres
12.3 Litres
9.0 Litres
30.7 Litres

[Code 15.02.22-1]



BOLT;ORQUECHART

SEC. 15

LOCATION THREAD GRADE TORQUE
Front Engine Mount to Engine 7/16 — 14 8 37-41
Front Engine Mount to Frame 1/2 -20 8 40-50
Side Frame Mount to Engine 1/2 - 13 8 57-63
Side Engine Mount to Frame 5/8 — 11 8 120-130
Torque Converter to Flywheel Housing 3/8 —~16 8 23-25
*Transmission Bracket to Transmission 3/4 - 10 8 282-310
Transmission Bracket to Frame 5/8 - 11 8 169-175
Upper Drive Shaft 5/16 — 24 8 17-22
Lower Drive Shaft 3/8 —24 8 32-37
Winch to Cradie 1-1/4 - 7 8 850-1000
Winch Cradle to Frame 1 - 8 8 682-750
Rear Axle to Frame 7/8 - 14 8 501-550
Mounting Flange to Rear Drive Shaft 7/8 — 14 8 590
Pillow Block to Rear Frame and Mid-mount 7/16 — 14 8 52-57
Wheel Nuts 3/4 - 16 8 475
Alternator Pulley 5/16 — 18 8 45
Hydraulic Pump to Torque Converter 3/8 —-24 8 20
Hydraulic Tank Filter Mounting Bolts 5/16 — 24 8 40-50 in Ibs.

*When replacing these mounting bolts, use SAE #30 oil on the threads.

The wheel nut spherical seat in the wheel disc must be concentric with the stud — ream if necessary.
BOLTS NOT LISTED ARE TO BE DRAWN UP TIGHT IN MANNER CONSISTANT WITH GOOD WORKMANSHIP,

{Code 15.03.22]
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SEC. 16

CLARK

HOURLY LUBRICATION & MAINTENANCE SCHEDULE

WARNING: Except when specified, lower all attachments to the ground, apply the parking brake,

shut down the engine, remove the ignition key, turn the disconnect switch to the “QFF” position,
block the wheels, engage the articulation lock, and tie a red warning flag on the canopy upright; when
servicing the machine.

TEXT HOUR
X INTERVALS
SYSTEM OPERATION LOCATION lslels §
w22
Engine Maintenance See Engine
Check and refill Radiator as required Sec. 6 ®
Engine, Check Cooling System for Leaks Sec. 6 ®
Controls, Check Anti-Freeze Protection Sec. 6 )
Cooling Check and Adjust Belt Tension Sec. 6 L
System Tighten Air Cleaner Connections Sec. 6 e
and Engine By-Pass Filter (Cummins Only) 200 hrs. Sec. 6
Accessories | Check Engine RPM Sec. 6 ®
Clean Radiator Core Sec. 6 ®
Service Air Cleaner Element and Body Sec. 6 °®
Drain Fuel Tank Sediment Sec. 7_ ®
Fuel Check Fue! System for Leaks Sec. 7 ®
Tank Clean Fuel Tank Filter Cap Sec. 7 ®
and Check Accelerator linkage, adjust as required Sec. 7 ®
Accelerator | Drain and clean fuel tank Sec. 7 ®
Check fluid level daily, at the transmission Sec. 9
Clean Torque Converter and Transmission Breathers Sec.8 &9 ®
Torque Check and Adjust the Clark Winch Free Spool Sec. 10 ®
Converter Check Clark Winch Free Spool Wear Button Sec. 10 ®
Transmission | Replace the Filter Element Sec. 9 ®
and Check System for Leaks Sec. 9 e
Winch Check Converter out pressure Sec. 8 ®
Hydraulic Check and Adjust Transmission Shift Linkage Sec. 9 °
System Drain and Refill Transmission, Converter, o
Winch, Hydraulic System Sec. 9
Check Transmission Clutch Operating Pressures Sec. 9 ®
Check Fluid Level Daily Sec. 11
Clean Reservoir Breather Sec. 11 ®
Steer & Clean Cylinder Rods Sec. 11 e
Biade Check and Adjust as required Control Valve
Hydraulic Relief Pressures Sec. 11 ®
System Replace Filter Element Sec. 11 ®
Drain, Clean & Refill Hydraulic Oil Reservoir Sec. 11 ®
Check tire pressures and castings Sec. 12
Axle Tighten wheel nuts & inspect rims Sec. 12 ®
Prop Shafts | Check Fluid Level of Differential & Planetary Sec. 12 ®
and Clean Breathers Sec. 12 ®
Wheels Drain and Refill Differential & Planetary Sec. 12 ®
Check for and repair Drive Line noises Sec. 12
Check and Adjust as Required, Brake Pedal and o
Brake _Linkage Sec. 12
System Check and Adjust Parking Brake Sec. 13 ®
Check Fluid Level in Master Cylinder Sec. 13 °
Check Lights & Fuses Sec. 14 ®
Service the Batteries Sec. 14 ®
Electrical Clean and Alternator Sec. 14 ®
System Clean and Tighten the Electrical Connections Sec. 14 ®
inspect, Test, & Lubricate the Electrical Units Sec. 14 ®
Check Cranking Motor Operation Sec. 14 ®

[Code 16.01.20]
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SEC. 16

® | CHANGE
¥ | CHECK
HOURS - KEY
TEXT
LocaTion |[S|8|8|8[8|®
CHASSIS LUBRICATION ele|N-
1 Steer Cylinder Pin (Rear) EPMD
2 Steer Cylinder Pin (Front) EPMD
3 Pivot Hinge Pin EPMD
4 Transmission and Winch Levers Sec. 9 e EPMD
5 Fuel Tank Sec. 7 ® DF
6 Brake Pedal Bushing Sec. 13 ® EPMD
7 Master Cylinder Emergency Brake {Opt.) Sec. 13 BA
8 Master Cylinder Sec. 13 ® DX
9 Utility Blade Cylinder Pins (Rear) ® EPMD
10 Engine Governor Lever (Grease very sparingly) See Engine ® EPMD
11 Utility Blade Cylinder Pins . EPMD
12 Utility Blade Hinge Pins . EPMD
13 Axle Cradie Pins [ EPMD
14 Oil Reservoir *Sec. 11 ® v DX
15 Steer and Blade Controls e EPMD
LUBRICATION KEY
Extreme Prassure Molybdenum
EPMD Disulphide Grease
EPGL Extreme Pressure Gear Lube (**SCL Type) SAE 75, SAE 90, or H.D. 80
Ambient Temp. Range Lubricant to be used
SAE Grade AP1 Class Military Spec.
1) 10w +MS MIL-L-2104A, Supp. 1
DX Above O° F DM or New MIL-L-21048
2) Dexron Automatic Transmission Fluid
Beiow 0° Dexron Automatic Transmission Fluid
+ Sequence Tested
BA Heavy Duty Brake Fluid SAE J 1703 or equivalent
DA Shell Darina ""AX" Grease — Or Equivalent

#*ugCL" Signifies Suffo-Chloro-Lead type. Factory fill is made with SCL type lub and it is recommended that the same type be used
when adding or refilling. :

e | CHANGE
¥ | CHECK
HOURS KEY
TEXT olelolejele
LOCATION |2|Siwn|S|w|~
DRIVE LINE LUBRICATION 2jwIN|-
16 Universal Joints Sec. 12 ® EPMD
17 Split Joints Sec. 12 ® EPMD
18 Transmission (Converter, Winch) *Sec. 8,9 & 10 v DX
19 Torque Converter *Sec. 8 v DX
20 Differential Check & Fill Plug — 2 *Sec. 12 e 4 EPGL
21 Hydraulic Oil Tank Filter *Sec. 12 [
22 Planetary Drain and Fill Plug *Sec. 12 @ v EPGL
23 Torque Converter & Transmission Filter *Sec. 12 ®
24 Piliow Block Grease Line *Sec. 13 e EPMD
25 Pillow Block Seal Area (Repack) *Sec. 13 ® DA
*See Text

16-2
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SEC. 16

CLARK
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