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1.1 PURPOSE

This manual provides instructions for the operation and maintenance of the Genie Boom Z-30/20.
After reading this manual, be sure to keep it as a ready reference. Please contact our Service
Department at 18340 N.E. 76th Street, Redmond, Washington 98052, or call toll free 1-800-426-
8089 for any further information. We are happy to help you and can answer any questions you may
have about your Genie Boom.

All information, illustrations, and product description contained in this manual are valid at the time
of publication.

Genie Industries reserves the right to make changes in design or to make additions to or
improvements in its products without imposing any obligations upon itself to install them on its
products previously manufactured.

1.2 SCOPE

This manual contains the information required to allow proper use, the correct maintenance
intervals, and procedures to maintain the unit in a safe operating condition. The functions cover
scheduled maintenance, troubleshooting, repair/replacement, and adjustment.

1.3 ITEM DESCRIPTION

The Genie Boom Z-30/20 is a one-man self-propelled integral-frame boom-supported elevating
work platform which articulates, rotates, and telescopes above and beyond the base dimensions to
position personnel, along with their tools and materials, at the work location. It has a maximum
platform height of 30 feet and a maximum horizontal reach of 20 feet from a vertical elevation of 14
feet. Boom travel is from -4 to +79 degrees from horizontal, unrestricted. The unit can be driven
through a 6' X 6’8" doorway.

Power for all functions is provided by stored electrical energy. Lift mode and steering functions are
operated by a hydraulic pump which is powered by an electric motor to deliver fluid power to
hydraulic actuators.

Drive speed and direction of travel are electrically powered by a separate electric motor through
which voltage is controlled by use of a silicon controlled rectifier (SCR). The unit has infinitely
variable drive speed from 0 to 4 miles per hour and has 25% gradeability with platform fully
lowered. Drive speed and torque with platform elevated is decreased to comply with ANSI A92.5,
1980. Effective ground clearance is seven inches, and forklift sockets are provided. Ground controls
are located on the turntable for operating all boom and turntable functions in case of emergency. A
hand pump is also provided to operate all boom, turntable and steering functions in the event of
total power loss.

April, 1985
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LEADING PARTICULARS
GENIE BOOM SPECIFICATIONS

April, 1985
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CONSUMABLE  MATERIALS

LOCATION MATERIAL DESCRIPTION

Hydraulic Reservoir Hydraulic Fluid Shell Tellus 46

Differential Gear Oil SAE 90 multipurpose Gear
Lubricant, API Service
classification GL-5

Fasteners Thread Adhesive Loctite Removable Thread
Locker 242

Painted Surfaces Finish Rudd 91- 869, Blue
Rudd 91- 841, Grey

SCR Mounting Heat Transfer Grease Dow Corning 340

Front Wheel Hubs Wheel Bearing Grease Texaco Marfax (or equivalent
multipurpose lithium grease)

April, 1985
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1.4 IDENTIFICATION

The Genie Boom Identification Plate is attached to the turntable riser (refer to Figure # 6 6-32 for
location). The following information was stamped into each plate at the time of manufacture :

MODEL NO. -  Z   -  30   /   20  HD

Refers  to lifting
mechanism configuration

Maximum platform height

Maximum Outreach

Heavy Duty, 500 lb.
maximum capacity
model designator

SERIAL NO. -

This number identifies a particular machine with reference to the original owner. This number should
always be referred to when requesting information or ordering service parts for the machine

MAX. LOAD. -

This is the maximum platform capacity. It designates the maximum safe load which can be placed
on the platform at any time.

PLATFORM  HT. -

This is the maximum attainable platform height and is measured from level ground surface to the
platform.

VOLTS -

A number stamped into the appropriate box designates the voltage at which the unit operates.

AMPS -

This designation does not apply to DC powered units, as operating amperage is affected by battery
voltage

April, 1985
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1.5 OPERATION

The Genie Boom 2-30/20 is controlled from the platform by means of a control console which
consists of a forward and reverse driving lever and various toggle switches which control the other
machine functions. The operator enters the caged platform and drives the unit to the work location.
The platform is elevated to the work and the chassis may be repositioned, while the platform is
elevated. Platform leveling is gravity self-leveling. In the event of an emergency, the lower central
may be used to override the upper controls to operate all turntable and boom functions. In the evert
of a power loss the turntable, boom, and steering functions may be operated by means of a manual
pump. At the end of each day’s use, the integral battery charger must be connected to the
appropriate AC source.

Introduction

April, 1985



9

Genie BOOM Z-30/20
Operating and Maintenance Manual

2.1 THEORY OF OPERATION

ENERGY SOURCE:

The Genie Boom Z-30/20 is powered by six 6 volt batteries connected in series to provide 36 volt DC
power. Each battery is rated at 220 ampere hours at a 20 hour rate.

CHARGING SYSTEM:

A 36 volt 25 amp line compensating battery charger is used to recharge the battery pack after each
day’s use. The charger utilizes an electronic timing system which automatically sets the timer based
on the battery pack state of charge each time the charger is plugged in. The charger also
incorporates a resonant transformer which causes the charge rate to taper off as the batteries
approach full charge.

HYDRAULIC SYSTEM:

The Genie Boom utilizes fluid power to operate all lift, lower, extend, retract, rotation, and steering
functions. Fluid power is provided by a 36 volt DC hydraulic power unit with a 1 gpm pump mounted
on the turntable. Any time the electric motor is electrically energized, hydraulic oil flows to the
directional control valves also located on the turntable. When electrically energized, the directional
control valves direct fluid to the actuators (lift, extension, or steering cylinders and turntable rotation
motor) and cause lifting, lowering, extension, retraction, or rotation of the boom assembly and
steering left or right. The main system relief valve located at the hydraulic power unit is set at 2000
psi.

Attached to the port end of each boom lifting and extension cylinder is a counterbalance valve. The
counterbalance valve is designed to prevent the cylinder from retracting unless hydraulic flow from
the pump is directed to the valve assembly applying pressure and causing it to open and allow fluid
to evacuate the cylinder. The counterbalance valve will cause the hydraulic cylinders to maintain
pressure and prevent free descent in the event a hydraulic line fails. Relief valves set at 1000 psi
are installed in the upper boom and lower boom lift cylinder circuits to prevent over pressurization
of the lift cylinders during boom descent. These valves are located at the hydraulic valve bank
between the directional control valves and the hydraulic manifold. The turntable rotation circuit is
protected from over pressurization by a dual cross-over relief valve also located at the hydraulic
valve bank between the directional control valve and the hydraulic manifold.

An emergency hand pump located on the turntable allows operation of all hydraulic functions in the
event a power loss condition occurs. In order to activate any of the hydraulic functions, the
appropriate hydraulic directional control valve spool is depressed and held while pumping the hand
pump. A ten micron return line filter located on the turntable removes any particulate contaminants.
The filter incorporates “built in” bypass to allow full flow in the event the element becomes clogged.

Operation

April, 1985
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Operation

ELECTRICAL SYSTEM:

The Genie Boom utilizes stored electrical energy and power the hydraulic functions (boom lift,
extension, and steering) as well as the drive (speed control forward and reverse) . The electrical
system may be divided into two basic operating modes, lift and drive. Each mode consists of a
control circuit and a power circuit. The control circuit consists of the components and circuitry
required to turn on and off or control other electrical devices. It includes the toggle switches, limit
switches, diodes, solenoids, etc., and, because it typically conducts very low current, the small
diameter (12 - 16 AWG) wire and multi-wire control cables. The control circuit is depicted on the
electrical schematic by thin lines which represent the small diameter control wires connecting the
graphic -symbols which represent the control circuit components. The power circuit consists of
those items which actually convert stored electrical energy into a mechanical force. It includes the
batteries, electric motors, contactors, rectifiers, and, because it must be able to conduct full
operating current, the heavy (#2 - #4 welding cable) battery cables. The power circuit is depicted on
the electrical schematic by heavy black lines connecting the power circuit components to the
batteries.

DRIVE MODE:

The Genie Boom is driven by a 3.5 hp 36 volt DC electric motor. Drive speed and direction of travel
(forward or reverse) is controlled by using the accelerator lever located at the platform control
station. The accelerator switch assembly consists of a forward and a reverse switch and a
potentiometer. The forward and reverse switches control a set of contactors. These contactors,
when energized, determine the direction current flows through the field coils of the motor and the
direction the motor shaft turns. The motor shaft is coupled directly to an electrically released, spring
applied parking brake. The brake must be electrically released for the unit to drive.

The accelerator potentiometer, which is also actuated by the accelerator lever, is the input to the
Silicon Controlled Rectifier (SCR). The SCR is used to control the motor speed by controlling the
motor voltage. The SCR is a fast acting switch capable of turning on and off hundreds of times a
second, has no moving parts, and is able to conduct full load amperage. The SCR conducting, or
“on” time, is fixed, and the “off” time decreases as the accelerator lever is moved from its center or
neutral position. The further the lever is pushed in either the forward or reverse direction, the
shorter the “off” time for the SCR. This pulsing, which occurs too quickly to notice, causes the
machine to accelerate to desired drive speed gradually. As the unit approaches full speed, pulsing
is no longer required and contactor lA is energized, which bypasses the SCR circuit and connects
the electric motor directly to the batteries.

The SCR pulsing is also used to bring the unit to a stop and reverse direction by applying battery
current to the motor fields in the opposite direction the armature is turning. This is called plugging
and is accomplished by reversing the accelerator lever in the opposite direction the machine is
traveling.

April, 1985
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Steering is accomplished by actuating the steering toggle switch located at the platform controls.
Depressing the steering toggle switch while the Power On switch is energized and the Mode
Selector switch is in Drive completes a circuit from a 24 volt tap off the 36 volt battery pack through
the steering toggle switch to the printed circuit board located on the turntable. From the circuit
board current is split to activate a 24 volt motor starter relay located in the SCR/charger module
and a 24 volt hydraulic valve solenoid located at the hydraulic valve bank on the turntable. The
starter relay energizes the 36 volt DC hydraulic power unit, and the hydraulic valve directs hydraulic
fluid to the steering cylinder which causes the wheels to turn.

LIFT MODE:

The Genie Boom Lift Mode functions include: (1) Primary (upper) boom lifting and lowering, (2)
Secondary (lower) boom lifting and lowering, (3) Extension boom extension and retraction, and (4)
Turntable rotation, clockwise and counterclockwise. Controls for these functions are located both at
the platform control station and the lower turntable control station. In order to perform any of these
functions, the appropriate toggle switch must be actuated. When operating the unit from the upper
controls, the “Power On” switch must be energized and the Mode selector switch must be in “Lift
Mode.” If operating the unit from the lower controls, the “Pump On” toggle switch must be energized
and held while actuating the appropriate toggle switch function. The lower controls override the
upper controls and will function regardless of upper control inputs. Depressing the toggle switch
which controls the desired function (under the previously mentioned conditions) completes a circuit
from a 24 volt tap off the 36 volt battery pack through the toggle switch to the printed circuit board
located on the turntable. From the circuit board, current is split to energize a 24 volt motor starter
relay located in the SCR/charger module at the rear of the chassis and a 24 volt hydraulic valve
solenoid coil located at the hydraulic valve solenoid coil located at the hydraulic valve bank on the
turntable. The 24 volt relay coil energizes a set of 36 volt contacts which, when closed, completes a
circuit from the 36 volt battery pack to the DC hydraulic power unit electric motor. The hydraulic
valve solenoid coil, when energized, causes a valve spool to shift in the directional control valve
ana allows hydraulic fluid to flow to and from the actuator (lift or extend cylinder or rotation motor).
The DC motor starter for the hydraulic power unit must be activated each time any lift, rotation,
extension, or steering function is operated. Diodes soldered into the printed circuit board allow the
motor starter relay to be energized each time anyone hydraulic valve solenoid is energized but
blocks current and prevents any other solenoid from being energized.

Operation
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3.1 SCHEDULED INSPECTIONS, CHECKS, AND SERVICES

INTERVAL COMPONENT / LOCATION INSPECTION / CHECK / SERVICE

Daily Batteries / Battery Compartment Check battery electrolyte level.
Check battery lead connections.
Wipe battery surfaces.

Daily Battery Charger / SCR, Charger Module Charge batteries.
Check DC fuse links.
Check charger amperage  output
(25 amps).

Daily Hydraulic Power Unit / Turntable Check hydraulic fluid level.
Check for leaks at power unit and valve
bank.
Check hose connections.

Daily Tires and Wheels / Chassis Check lug nuts for tightness.
Check tire pressure (45 psi).
Inspect tires and wheel for damage.

Daily Ground Control Back-up System / Check all boom and turntable functions
Turntable from ground station.

Daily Boom Z-30 / 20 Visually inspect machine for any
damaged or missing parts.

Weekly Batteries / Battery Compartment Module Check specific gravity of all cell.
Clean battery posts.

Weekly Rotation Limit Switches / Turntable Check limit switches and stop
relationship.
Check hoses and tubes for proper
routing through turntable  rotation.

Maintenance

April, 1985



13

Genie BOOM Z-30/20
Operating and Maintenance Manual

INTERVAL COMPONENT / LOCATION INSPECTION / CHECK / SERVICE

Monthly Front Axle MechanisM Lube front axle linkage.

Monthly Cylinder / Various Check rod for damage.
Check Seal leakage.
Check hoses and fittings.
Check mounting.

Monthly Slide Bearings / Upper Boom Extension Inspect high density polyurethane slide
 Section bearings for wear.

6 Months Hydraulic Oil Filter / Turntable Replace oil Filter

6 Months Drive Train / Chassis Check rear wheel hubs for leaks.
Check universal joints.

6 Months Steering Linkage / Chassis Check steering wheels for end play and
toe in.
Inspect steering mechanism for damage.

6 Months Boom Linkage Pivot Points Check for wear.
Inspect all welds.

2 Years Hydraulic Power Unit / Turntable Replace hydraulic fluid.

2 Years Electric Motors / Turntable  Chassis Check motor brushes.

2 Years Front Axle / Chassis Repack front axle bearings.

2 Years Speed Reducer / Chassis Drive Train Replace gear oil.

2 Years Differential/Chassis Replace gear oil.

Maintenance
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3.2 ADJUSTMENTS AND REPAIR

This section contains the procedures and precautions required for adjusting and repairing certain
Genie Boom components.

SECTION DESCRIPTION PAGE

3.2.1 Front Axle & Steering Mechanism 14

3.2.2 Parking Brak 16

3.2.3 Spice Model 44 Differential 17

3.2.4 Extension Cylinder 18

3.2.1 FRONT AXLE AND STEERING LINKAGE (Figure 6-9)

Do not check or adjust the front wheel alignment without first making the following inspection for
front end maladjustments, damage, or wear.

1. Raise the front end off the floor making certain the elevating device does not come in
contact with the steering linkage.

2. Grasp each tire at the front and rear and push the wheel back and forth. If any free play is
detected relative to the spindle, the wheel bearings must be adjusted.

3. If the free play is attributed to the spindle and tie rod assemblies, replace the worn
bearings.

4. Grasp each tire at the top and bottom and rock the wheel while watching for movement on
the spindle shaft. If the movement exceeds 1/16", rebush the spindle.

5. Rotate each front tire slowly. Observe the lateral or side runout. If the wheel runout exceeds
1/8", replace the wheel or install that wheel on the rear.

Maintenance
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FRONT END ALIGNMENT:

1. Raise the front end off the ground.

2. Position the steering cylinder at mid-stroke using the lower control. This will ensure that the
turning radius is identical for both left and right turns.

3. Mark both tires on the centerline at the height of the axle. Record the distance measured from
the centerline of one tire to the centerline of the other tire. Rotate both tires 180 degrees and
remeasure using the same marks. The two measurements should be the  same, plus or minus
1/16". To correct misalignment, remove the tie rod pins at the spindles and loosen the tie rod
locking nut.

4. Position both wheels parallel to the chassis and adjust the tie rod clevis to allow installation
of the tie rod pin.

5. Repeat Step 3. To adjust toe-in alignment, remove the tie rod clevis pin and turn the tie rod
clevis clockwise to toe out, counterclockwise to toe in.

WHEEL BEARING ADJUSTMENT:

If it has been determined, after completing the front end pre-adjustment test, that the wheel
bearings require adjustment, complete the following procedure before continuing any further.

1. Remove the dust cap.

2. Wipe off all excess grease and remove the spindle nut cotter pin.

3. While rotating the wheel, torque the spindle nut to 40 ft. lbs. in order to seat the bearings.

4. Stop rotation and back off the adjusting nut to reduce and pre-load.

5. Finger tighten the spindle nut and position the nut with one pair of slots in line with the cotter
pin hole.

6. Check front wheel rotation. If the wheel rotates freely with no noticeable end play, install the
cotter pin and dust cap. If the wheel is still loose or rotates roughly, the bearing cup and bearing
must either be cleaned and repacked or replaced.

Maintenance
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BEARING REPACKING:

If bearing adjustment will not eliminate looseness or rough operation, the bearing cone and bearing
should be cleaned, inspected, and repacked with wheel grease. If the bearing or cone appear
scarred or pitted, they must be replaced.

1. Raise the front end and remove the wheel from the hub.

2. Remove the dust cap, cotter pin, and spindle nut from the spindle. Remove the outer
bearing. Pull the hub off the spindle.

3. Remove the grease seal in the hub and the inside bearing and clean all traces of old
lubricant from the bearings, cone, and spindle.

4. Inspect the bearing cones inside the hub for imperfections. If cups are worn or damaged,
remove them with a drift pin. Clean the inner and outer bearings with solvent and dry
thoroughly. (Do not spin bearings dry with compressed air.)

5. Inspect the bearings and cones for cracks, nicks, brinelling, or seized rollers.

6. Install the inner and outer bearing cups in the hub. Be sure to seat the cups properly in the hub.
The cups will be properly seated when they are fully bottomed. Pack the inside of the hub with
bearing grease. Fill the hub until the grease is flush with the inside diameters of both bearing
cups. Pack the bearing cones and rollers with wheel bearing grease. Use a bearing packer for
this operation. If a packer is not available, work as much lubricant as possible between the
rollers and cages. Lubricate the cone surfaces with grease.

7. Place the inner bearing cone and roller in the inner cup and install the grease seal. Be sure the
retainer is fully bottomed. Install the hub on the wheel spindle. Keep the wheel centered
on the spindle to prevent damage to the grease retainer or the spindle thread.

8. Install the outer bearing and flat washer on the spindle and tighten the spindle nut. Refer to
wheel bearing adjustment for spindle nut installation.

3.2.2 PARKING BRAKE (Figure 6.8, Item 25)

The spring applied electrically released parking brake is designed to hold the unit on any hill it is
capable of climbing. Whenever DC voltage is applied to the coil, the magnetic field causes the
flapper plate to compress four springs which releases the clamping force on the rotor. The rotor is
coupled directly to the electric motor output shaft. When voltage is removed from the coil, the
springs compress the flapper, which causes a braking effect between the rotor and the friction
discs. The parking brake is failsafe and will cause the machine to stop in the event of a power
failure.

Maintenance
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PERIODIC MAINTENANCE:

Depending on the cycle rate and inertia load, spring set brakes require gap adjustments, since the
gap will increase with wear. Adjusting a gap is critical to proper operation and long life. It can be
accomplished while on the machine.

AIR GAP ADJUSTING PROCEDURE:

1. Ensure the unit is resting on a smooth, level surface and the wheels are chocked.

2. Insert four pieces of .008 shim stock evenly spaced between the coil and the flapper plate.

3. Adjust the lower adjusting lock nuts clockwise until the coil rests evenly on the four shim inserts.

4. Carefully, without excessive force, adjust the four upper lock nuts down evenly until they meet
the coil assembly plate. Make sure the coil has evenly bottomed out on four shims.

5. Adjust the four lower lock nuts evenly in a ·counterclockwise direction and tighten securely
against the assembly.

6. All four shims can now be removed. If they have to be removed with force, repeat Steps 2
through 6.

7. Test the unit before shorting the machine by applying the proper voltage. Make sure all four
corners of the flapper move when the coil is energized and also that the rotor rotates or
moves freely when the coil is energized. If excessive wear of rotor and/or friction discs exists,
replace all items at the same time.

8. Improper operation could· be the result of any combination of the following:

a. Burned out coil
b. Improper adjustment
c. Improper voltage applied
d. Excessively worn friction material
e. Obstructions jammed between the gap
 f. Improper installation

3.2.3 REAR AXLE (Figure 6-8, Item 6)

The Genie Boom Z-30/20 utilizes a Spicer Model 44 rear axle. The manufacturer’s part number at
the time .of this printing is 604044-26. Commencing on the following page is the Spicer Axle
Maintenance Manual for the Model 44. Please refer to this manual for maintenance instructions.

Maintenance
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Maintenance

3.2.4 BOOM EXTENSION CYLINDER (Figure 6-21, Item 48)

REMOVAL:

1. Separate the battery pack quick disconnect connectors located on the chassis side tube on
the front end of the unit.

2. Remove the platform assembly. Refer to Figure 6-25.

3. Disconnect the main control cable from the printed circuit board located on the turntable.

4. Disconnect all wires from the platform control station.

5. Disconnect the hydraulic hoses from the extension cylinder.

6. Pull the control cable through the secondary boom and leave loose at the end of the primary
(upper) boom tube.

7. Disconnect cylinder mount (Figure 6-21, Item 2) located at the rear of the primary boom tube.

8. Remove the slide block retainers (Figure 6-21, Items 19, 20, and 21) and the slide blocks
(Figure 6-21, Items 22 and 23) from the front end of the primary boom tube.

9. Slide the aluminum extension tube forward and out of the front end of the primary boom tube.

10. Remove the eight (8) flathead machine screws (Figure 6-21, Item 35) from the boom tube.

11. Slide the cylinder assembly out of the rear of the extension tube.

BOOM EXTENSION CYLINDER SEAL REPLACEMENT: (Figure 6-22, Item 1)

1. Remove the extension cylinder from the primary boom assembly.

2. Ensure that the chrome finish on the rod is protected at all times.

3. Insert a spanner wrench in the drilled holes of the gland nut and rotate 360 degrees.

4. Remove the lock wire, Item 6, by placing a sharp object such as a screw driver under the lock
wire to start it out of the cylinder. After the end of the lock wire is exposed, rotate the gland nut
using a spanner wrench to remove the lock wire completely from the cylinder.
NOTE: Direction of rotation for lock wire removal depends on prior installation. Check lock wire
position for correct rotation.

April, 1985
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5. Pull on the rod to remove the pistons and gland nut.

6. Remove the nut from the end of the rod which holds the piston assembly onto the rod.

7. Check the rod and cylinder bore for nicks, burrs, scratches, or rust. Slight defects may be
removed with fine sandpaper. All parts removed from the cylinder that are to be reused should
be thoroughly cleaned. Be sure to carefully clean all cavities and grooves prior to replacing
parts.

8. Apply clean oil liberally to the new cylinder seals, static a-ring, piston rod, and the inside of
the cylinder. Install all seals included in seal kit no. 13013-1. Do not overstretch seals to facilitate
installation. Make sure all seals are not twisted or distorted in the grooves.

9. Reassemble the gland nut and piston on the rod. Install the lock nut and torque to 54 - 66
ft.lbs. To reinstall the lock wire, locate the drilled hole in the gland nut through the milled slot
in the cylinder barrel and insert lock wire. With the lock wire in place, rotate the gland nut
360 degrees.

3.3 TROUBLESHOOTING

INTRODUCTION:

The following section is designed to aid in the diagnoses of problems which may occur on the
Genie Boom. The systematic format is used to diagnose problems ranging from defective solenoids
to the need for pump replacement. It assumes that the user is equipped with basic hand tools and
test equipment (voltmeter, ohmmeter, pressure gauges, and flow meters). Before performing any of
the procedures recommended to repair or isolate the various malfunctions covered in the 19
subsections, observe the following safety precautions:

1. Read and follow all safety instructions as recommended in this manual. Follow all instructions
as indicated by decals on the Genie Boom and any others which may be required to comply
with safety regulations.

2. When troubleshooting, make certain the machine is resting on a firm, smooth, level surface.

3. Perform all tests with the platform completely lowered.

4. Disconnect the main battery connector located on the side of the chassis next to the battery
box compartment.

5. In order to conduct any of the voltage tests, the lose function must be properly activated while
the test leads are connected to the various test connections.
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This Troubleshooting section deals primarily with malfunctions or defective components. Therefore,
make certain all correct operating procedures are performed prior to conducting any of the
recommended tests.

When troubleshooting the hydraulic functions, it is important to note the following:

All malfunctions in which fluid power is used to, perform a function may be subdivided into
three categories:

1. The electric motor on the power unit located on the turntable does not start.

2. The power unit motor starts but -hydraulic oil bypasses back to the tank along some path other
than the intended one.

3. Oil is restricted from following the intended path.

For the first category, the problem is exclusively electrical.

For the second category, pressure in the hydraulic system is always lower than normal working
pressure for a particular function. This lower system is characterized by higher than normal electric
motor rpm and a corresponding higher pitched sound from the motor. This condition can be
simulated by activating the pump ON switch located at the lower control with the hydraulic hand
pump bypass valve in the open position. To open the hand pump bypass valve, reposition the roll
pin located at the back of the pump to the lower position. Remember to reposition the roll pin to the
upper position when test is complete.

For the third category, output pressure from the pump is always higher than normal working
pressure for a particular function. This higher system pressure is characterized by lower than
normal electric motor rpm and a corresponding lower pitched sound from the electric motor. This
condition can be simulated in a properly functioning machine by activating only the Pump On switch
and none of the other switches on the lower control.

It should be noted that either condition, bypass or restriction, may exist in varying degrees short of
a complete loss of a particular function. For example, Primary Boom Cylinder will not extend. This
should be read to mean, Primary Boom Cylinder will not extend with the same speed or power of a
properly functioning machine. Also, proper diagnosis of problems can only be done with batteries
which are fully charged, as discharged batteries will cause sluggish operation. It is important to be
able to distinguish between low pressure bypass and high pressure restriction in the hydraulic
system, since the possible remedies of the two types of problems are entirely different.

The following list contains the problems which are likely to occur due to component malfunctions.
Refer to the section which most accurately describes your problem. In multiple-problem cases,
solve one problem at a time beginning with the lowest number.

Throughout the Troubleshooting procedures, references are made to terminal numbers. Refer to the
wiring diagram for the exact location of these terminal points.
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SECTION DEFECTIVE CONDITION PAGE

1 Machine will not lift, lower, extend, retract, rotate, drive, or steer. 22
All powered functions lost.

2 Machine will not lift, lower, extend, retract, rotate, or steer. Drive 23
Forward and Reverse is functional. Hydraulic power unit motor
(located on turntable) will not start.

3 Machine will not lift, lower, extend, retract, rotate, or steer. Drive 25
Forward and Reverse is functional. Hydraulic power unit motor
starts and runs.

4 Primary Boom Cylinder will not extend. 26

5 Primary Boom Cylinder will not retract. 27

6 Secondary Boom Cylinder will not extend. 28

7 Secondary Boom Cylinder will not retract. 29

8 Boom Extension Cylinder will not extend. 30

9 Boom Extension Cylinder will not retract. 31

10 Turntable will not rotate clockwise. 32

11 Turntable will not rotate counterclockwise. 34

12 Machine will not steer left. 36

13 Machine will not steer right. 38

14 Machine will not drive forward or reverse. 39

15 Machine will not drive forward. 40

16 Machine will not drive reverse. 41

17 Machine will not drive full speed. 41

18 Machine drives at full speed with platform elevated. 42

19 Brake will not release. 43

April, 1985
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SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

1 Machine will not lift, lower, 1.1 Power On switch in 1.1 Refer to Operating extend,
retract, rotate, drive, or “Off” position. Instructions for proper
steer. All powered functions use.
lost.

1.2 Faulty electrical 1.2 Check main battery
connection. disconnect connector.

Check battery cable
connectors inside battery
box. Check battery cable
connectors inside SCR/
charger module.

1.3 Batteries discharged. 1.3 Check each cell with
hydrometer. Reading
should be 1.275 (fully
charged). Recharge if low
reading. Replace if
reading difference
between cells is 0.050.

1.4 Blown fuse 300A (FUA) . 1.4 Locate short
circuit. Replace fuse.

1.5 Two blown control 1.5 Locate short in control
circuit  fuses. circuit and replace10 amp

fuses.

1.6 Emergency Stop 1.6 Test switch for continuity
Power On switch when energized. Replace
(Toggle Switch TS6) if open
defective. Lower controls
will be functional.

1.7 Mode Selector Switch 1.7 Test switch for continuity
(Toggle Switch TS1) when energized. Replace
defective. Lower controls if open.
will be functional.

Maintenance
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SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

2 Machine will not lift, lower, 2.1 10 amp control fuse or 2.1 Locate short circuit and
extend, retract, rotate, 300 amp power fuse. replace fuse.
or steer.
(Drive is functional.) 2.2 Test voltage at terminal 2.2 Open circuit between
Electric motor will not start. batteries and terminal strip #102 on strip located in

in SCR/charger module. SCR/ charger module. If
24 volts , proceed. If 0
volts, check main battery
disconnect connector and
battery cable connections
in battery box.

2.3 Open condition in control 2.3 Test voltage at terminal
circuit. #109 in SCR/charger

module. If 24 volts, go to
Step 2.13. If 0 volts,
proceed.

2.4 Open circuit between 2.4 Check voltage at terminal
SCR/charger module and #2 on printed circuit
printed circuit board on board. If 24 volts, proceed.
turntable. If 0 volts, locate open

circuit and repair.

2.5 Defective trace on 2.5 Test voltage at terminal
printed circuit board #12 on PCB . If 24 volts
(PCB). proceed. If 0 volts, replace

PCB.

2.6 Pump On toggle switch 2.6 Test voltage at terminal
(TSll) defective #14 on PCB. If 24 volts,
(turntable controls). proceed. If 0 volts, check

switch for continuity in
both positions.

2.7 Open control cable circuit. 2.7 Test voltage at terminal #6
on PCB. If 24 volts, go to
Step 2.10. If 0 volts,
proceed to Step 2.8.

2.8 Power On Switch 2.8 Test switch for continuity.
(TS6) defective. Replace if open.
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SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

2.9 Mode Selector Switch 2.9 Test switch for continuity
(TSI) defective. in both positions. Replace

if open in either position.

2.10 Pump On toggle 2.10 Test voltage at terminal
switch defective. #15 on PCB. If 24 volts,

proceed. If 0 volts, test
switch for continuity in
both positions. Replace if
open in either.

2.11 Defective trace on PCB. 2.11 Test voltage at terminal
#5 on PCB. If 24 volts,
proceed. If 0 volts, test
board for continuity.
Replace if open.

2.12 Open circuit between 2.12 Test voltage at terminal
terminal #5 (PCB) and #109. If 24 volts, proceed.
terminal #109 S/C module. If 0 volts, locate open

circuit between terminal
#5 and 1109 and repair.

2.13 Motor starter solenoid 2.13 Test solenoid coil for
defective. continuity and replace

if open. If solenoid has
continuity, check motor
brushes motor fields for
continuity.

April, 1985
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SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

3. Machine will not  lift, lower, 3.1 Low hydraulic fluid supply. 3.1 Check hydraulic reservoir
extend, retract, rotate, or for proper fluid level.
steer. (Drive is functional. )
Hydraulic power unit motor 3.2 Release valve on back of 3.2 Reposition roll pin pump
starts and runs. hand pump in open release valve to Up

position. position.

3.3 Diode(s) in printed circuit 3.3 Located on top of each
board (PCB) shorted. surface directional control

valve is a small window
which lights whenever the
coil is energized. Two or
more lights lit at the same
time for anyone function
indicate a short circuit.
Remove wire from
terminal #6 and check
each diode for proper
operation.

3.4 Open circuit in wire 3.4 Check for continuity
connecting hydraulic power between terminal #10 and
unit to terminal #10 on PCB negative post on hydraulic
which grounds all hydraulic power unit motor.
valve coils. Reconnect if open.

3.5 Check valve in hydraulic 3.5 Remove and plug
hand pump stuck open or pressure  hose to hand
leaking. pump. If normal operation

returns, replace hand
pump.

Maintenance
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SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

4. Primary Boom 4.1 Platform overloaded. 4.1 Reduce maximum
cylinder will not extend. capacity to rated load.

4.2 Hydraulic valve solenoid 4.2 Located on top surface of
(PU) defective. each directional control
(Hydraulic power unit valve is a window which
motor will run.) lights whenever the coil is

energized. Check for light
or voltage at terminal #46
on printed circuit board. If
light or 24 volts present,
go to Step 4.4. No light
and 24 volts, check
solenoid for continuity.
Replace if open. If 0 volts,
proceed to Step 4.3.

4.3 Platform Control Primary 4.3 Test voltage at terminal
Boom Toggle Switch (TS2) #27. If 24 volts, proceed. If
defective. 0 volts, test switch for
(Function operational from continuity and replace if
lower controls.) open.

4.4 Diode in printed circuit 4.4 Test voltage at terminal
board (PCB) failed open. #6. If 24 volts, proceed. If
(Power unit will not start.) 0 volts, test diode for

continuity. Replace if
open.

4.5 Primary Boom hydraulic 4.5 Manually depress the
directional control valve hydraulic valve spool. If
spool stuck. normal operation results,

repair or replace valve.

4.6 Primary Boom hydraulic 4.6 Check for signs of
cylinder seals leaking. leakage. Repair or replace
(Platform will descend cylinder if necessary.
slowly without controller
input.)
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SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

5. Primary Boom cylinder will 5.1 Hydraulic valve solenoid 5.1 Located on top surface of
not retract. (PD) defective. each directional control

(Hydraulic power unit valve is a window which
motor will run. ) lights whenever the coil is

energized. Check for light
and voltage at terminal
#47 on printed circuit
board. If light or 24 volts
present, go to Step 5.3.
No light and 24 volts,
check solenoid for
continuity. Replace if
open. If 0 volts, proceed to
Step 5.2.

5.2 Platform Control, Primary 5.2 Test voltage at terminal
Boom toggle switch (TS2) #28. If 24 volts, proceed. If
defective. 0 volts, test switch for
(Function operational from continuity and replace if
lower controls.) open.

5.4 Primary Boom hydraulic 5.4 Manually depress the
directional control valve hydraulic valve spool. If
spool stuck. normal operation results,

repair or replace valve.

5.5 Relief Valve located 5.5 Install 0-3000 psi pressure
beneath directional control gauge in cylinder rod end.
valve defective. If less than 500 psi during

retraction, relief valve is
defective. Set to 500 psi or
replace.

5.6 Overcenter Valve located 5.6 Overcenter valve is part of
on lift cylinder defective. safety system. Do not

attempt any adjustment or
repair.
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SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

6. Secondary Boom cylinder 6.1 Hydraulic valve solenoid 6.1 Located on top surface of
will not extend. (SU) defective. each directional control

(Hydraulic power unit valve is a window which
motor will run. ) lights whenever the coil is

energized. Check for light
and voltage at terminal
#44 on printed circuit
board. If light or 24 volts
present, go to. Step 6.3.
No light and 24 volts,
check solenoid for
continuity. Replace if
open.

6.2 Platform Control, 6.2 Test voltage at terminal
Secondary Boom toggle #25. If 24 volts, proceed to
switch (TS3) defective. next step. If a volts, test
Function operational from switch for continuity and
lower controls. replace if open.

6.3 Diode in printed circuit 6.3 Test voltage at terminal
board (PCB) failed open. #6. If 24 volts, proceed to
(Power motor will not next step. If 0 volts, test
start.) diode for continuity and

replace if open.

6.4 Secondary Boom hydraulic 6.4 Manually depress the
directional control valve hydraulic valve spool. If
spool stuck. normal operation results,

repair or replace valve.

6.5 Secondary Boom hydraulic 6.5 Check cylinder for signs of
cylinder seals leaking. leakage. Repair or replace
(Platform will descend cylinder if necessary.
slowly without controller
input.)
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7. Secondary Boom cylinder 7.1 Hydraulic valve 7.1 Located on top surface of
will not retract. solenoids (SD) defective. each directional control

valve is a window which
lights whenever the coil is
energized. Check for light
and voltage at terminal
#45 on printed circuit
board. If light and 24 volts
present, go to Step 7.3.
No light and 24 volts,
check solenoid for
continuity. Replace if
open. If 0 volts, proceed to
Step 7.2.

7.2 Platform Control 7.2 Test voltage at terminal
Secondary Boom toggle #26. If 24 volts, proceed to
switch (TS3)defective. Step 7.3. If 0 volts, test
Function operational from switch for continuity and
lower controls. replace if open.

7.3 Diode in printed circuit 7.3 Test voltage at terminal
board (PCB) failed open. #6. If 24 volts, proceed to
Power unit motor will not 7.4. If 0 volts, test diode
start. for continuity and replace

if open.

7.4 Secondary Boom hydraulic 7.4 Manually depress the
directional control valve hydraulic valve spool. If
spool stuck. normal operation results,

repair or replace valves.

7.5 Relief valve located 7.5 Install 0-3000 psi pressure
beneath directional control gauge in the cylinder rod
valve defective. end and perform boom

retraction function with
secondary boom fully
lowered. If pressure is
less than 1000 psi, adjust
or replace relief valve.
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SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

7.6 Counterbalance  valve 7.6 Counterbalance valve is
located on lift cylinder part of safety system. Do
defective. not attempt any

adjustment. Replace valve
assembly.

8. Extension Body cylinder will 8.1 Platform is overloaded. 8.1 Reduce load to maximum
not extend. rated capacity.

8.2 Hydraulic valve solenoid 8.2 Located on top surface of
defective. each directional control

valve is a window which
lights whenever the coil is
energized. Check for light
and voltage at terminal
#49 on printed circuit
board. If light and 24 volts
present, go to Step 8.5.
No light and 24 volts,
check solenoid for
continuity. Replace if
open. If 0 volts, proceed to
Step 8.3.

8.3 Platform control, boom 8.3 Test voltage at terminal
extend switch (TS4) #29. If 24 volts, go to Step
defective. Function 8.6. If 0 volts, test switch
operates using lower for continuity and replace
controls. if open.

8.4 Open circuit in control 8.4 Check continuity between
cable. terminals 14 and 29 with

all controls activated.
Replace cable if open.

8.5 Diode in printed circuit 8.5 Test voltage at terminal
board (PCB) failed open. #6. If 24 volts, go to 8.6. If
(Power unit motor will not 0 volts, check diode for
start. ) continuity. Replace if

open.
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8.6 Extension cylinder 8.6 Manually depress the
directional control valve hydraulic valve spool. If
spool stuck. normal operation results,

repair or replace valve.

8.7 External hydraulic leak in 8.7 Locate and repair leak.
system.

8.8 Extension cylinder seals 8.8 Remove cylinder and
defective. replace seals.

9. Boom extension cylinder will 9.1 Hydraulic valve solenoid 9.1 Located on top surface
not retract. defective. of each directional control

valve is a window which
lights whenever the coil is
energized. Check for light
and 24 volts at terminal
#50 on printed circuit
board. If light and 24 volts,
go to Step 9.5. No light
and 24 volts, test solenoid
for continuity. Replace if
open. If 0 volts, go to Step
9.2.

9.2 Platform control, boom 9.2 Test voltage at terminal
retract switch TS4 #30. If 24 volts, go to Step
defective. 9.4. If 0 volts, test switch

for continuity. Replace if
open.

9.3 Open circuit in control 9.3 Check continuity between
cable. terminals 14 and 30 with

all controls actuated.
Replace cable if open.
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9.4 Diode in printed circuit 9.4 Test voltage at terminal
board (PCB) failed open. #6. If 24 volts, go to Step
(Power unit motor will not 9.5. If 0 volts, check diode
start. ) for continuity. Replace if

open.

9.5 Boom extension cylinder 9.5 Manually depress the
retract directional control hydraulic valve spool. If
valve spool stuck. normal operation results,

repair or replace valve.

9.6 External hydraulic leak 9.6 Locate and repair leak.
in system.

9.7 Counter balance valve 9.7 Counter balance valve is
defective. part of the safety system.

Do not attempt any
adjustment. Replace valve
assembly.

10. Turntable will not rotate 10.1 Turntable anti-rotation lock 10.1 Check for proper removal
clockwise. pin installed. and storage of lock pin

and lanyard.

10.2 Turntable rotated to its 10.2 Rotate turntable
maximum position. counterclockwise and

retest.

10.3 Platform overloaded or 10.3 Reduce load to maximum
chassis resting on unlevel allowable capacity or
surface. retest on level surface.
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10.4 Hydraulic valve solenoid 10.4 Located on the top surface
defective. of each directional control

valve is a window which
lights whenever the  coil is
energized. Check for light
and 24 volts terminal #39
on printed circuit board. If
light and 24 volts, go to
Step 10.9. No light and 24
volts, test solenoid for
continuity at terminals
#39 and #40. Replace
coil if open. If 0 volts, go
to Step 10.5.

10.5 Platform control rotation 10.5 Test voltage at terminal,
switch (TSS) defective. #21. If 24 volts, go to Step

10.7. If 0 volts, test switch
for continuity. Replace if
open.

10.6 Open circuit in control 10.6 Check continuity between
cable. terminals 14 and 21 with

all controls activated.
Replace cable if open.

10.7 Clockwise rotation stop 10.7 Test continuity between
limit switch defective. terminals 34 and 35. Open

circuit indicates switch is
either defective or held in
open position by turntable
actuator. Test switch.
Replace if defective.

10.8 Diode in printed circuit 10.8 Test voltage at terminal #6
board (PCB) failed open. while activating
(Power unit motor will not appropriate switches. If 24
start. ) volts, go to 10.9. If 0 volts,

check diode for continuity.
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10.9 Turntable rotation 10.9 Manually depress the
directional control valve hydraulic valve spool. If
spool stuck. normal operation results,

repair or replace valve.

10.10 External leak in Hydraulic 10.10 Locate and repair leak.
System

10.11 Crossover relief valve 10.11 Install a 0-3000 psi
misadjusted or defective. pressure gauge in the test
(Located beneath port “PH on right side of
directional control valve. ) aluminum valve block and

lock the turntable in a
fixed position. Pressure
should be 1000 psi. Adjust
correct relief valve or
replace as required.

10.12 Rotation drive motor 10.12 Inspect coupling and
coupling defective.  repair or replace as

 required.

10.13 Rotation drive motor 10.13 Install a flowmeter in the
defective. hydraulic. line to the

rotation drive motor. If
flow is approximately one
gpm, repair or replace
motor as required.

11. Turntable will not rotate 11.1 Turntable anti-rotation lock 11.1 Check for proper removal
counterclockwise. pin installed. and storage of lock pin

and lanyard.

11.2 Turntable rotated to its 11.2 Rotate turntable clockwise
maximum position. retest.

11.3 Platform overloaded or 11.3 Reduce load to the
or  chassis resting on an allowable capacity or
unlevel surface. retest on level surface.

Maintenance
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11.4 Hydraulic valve solenoid 11.4 Located on the top
defective. surface of each directional

control valve is a window
which lights whenever the
coil is energized. Check
for light and 24 volts at
terminal 38 on the printed
circuit board. If light and
24 volts, go to Step 11.9.
No light and 24 volts, test
solenoid for continuity at
terminals 38 and 40.
Replace coil if open. If 0
volts, go to Step 11.5.

11.5 Platform control rotation 11.5 Test voltage at terminal
switch defective. 22. If 24 volts, test switch

for continuity. Replace if
open.

11.6 Open circuit in control 11.6 Test continuity between
cable. terminals 14 and 22 with

appropriate controls
activated. Replace cable if
open.

11.7 Counterclockwise rotation 11.7 Test continuity between
stop limit switch defective. terminals 36 and 37. Open

circuit indicates switch is
either defective or held in
open position b turntable
actuator. Test  switch;
replace if open.

11.8 Diode in printed circuit 11.8 Test voltage at terminal #6
board (PCB) failed open. while activating
(Power unit motor will not appropriate switches. If 24

volts, go to 11.9. If 0 volts,
check diode for continuity.
Replace if open.
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11.9 Turntable rotation 11.9 Manually depress the
directional control valve hydraulic valve spool. If
spool stuck. normal operation results,

repair or replace valve.

11.10 External leak in hydraulic 11.10 Locate and repair leak.
system.

11.11 Crossover relief valve 11.11 Install a 0-3000 psi
misadjusted or defective pressure gauge in the

test port “P” on the right
side of the aluminum
valve block and lock the
turntable in a fixed
position. Pressure should
be 1000 psi. Adjust relief
valve or replace as
required.

11.12 Rotation drive motor 11.12 Inspect coupling and
coupling defective. repair or replace as

required.

11.13 Rotation drive motor 11.13 Install a flowmeter in
defective. defective. the hydraulic

line to the rotation drive
motor. If flow is
approximately 1 gpm,
repair or replace motor as
required.

12. Machine will not steer left. 12.1 Steering linkage steer left 12.1 Inspect the front end and
defective. steering linkage. Replace

defective parts as
required.

April, 1985
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12.2 Hydraulic valve solenoid 12.2 Located on top surface of
defective. directional control valve is

a window which lights
whenever the coil is
energized. Check for light
and 24 volts at terminal
42. If light and 24 volts, go
to Step 12.5. No light and
24 volts, test solenoid for
continuity at terminals 43
and 42. Replace coil if
open. If 0 volts, go to Step
12.3.

12.3 Platform control steering 12.3 Test voltage at terminal
switch defective. 24. If 0 volts, test switch

for continuity. Replace if
open.

12.4 Open circuit in control 12.4 Test continuity between
cable. terminals 24 and 24 with

appropriate control
activated.

12.5 Diode in printed circuit 12.5 Test for continuity
board (PCB) failed open. between terminals 24 and
(Power unit motor will not 6. Replace diode if open.
start. )

12.6 Steering directional control 12.6 Manually depress the
valve spool stuck. hydraulic valve spool. If

normal operation results,
repair or replace valve.

12.7 Steering cylinder defective. 12.7 Install a flow meter in the
hydraulic line to the
steering cylinder. If flow is
approximately 1 gpm,
repair or replace cylinder
seals.
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13 Machine will not steer right. 13.1 Steering linkage defective. 13.1 Inspect the front end and
steering linkage. Replace
defective parts as
required.

13.2 Hydraulic valve solenoid 13.2 Located on top surface of
defective. directional control valve is

a window which lights
whenever coil is
energized. Check for light
and 24 volts at terminal
41. If light and 24 volts, go
to Steps 13 and 5. No light
and 24 volts, test coil for
continuity at terminals 41
and 43. Replace coil if
open. If 0 volts, go to Step
13.3.

13.3 Platform control steering 13.3 Test voltage at terminal
switch defective. 23. If 0 volts, test switch

for continuity. Replace if
open.

13.4 Open circuit in control 13.4 Test continuity between
cable. terminals 14 and 23 with

appropriate controls
activated. Replace cable
if open.

13.5 Diode in printed circuit 13.5 Test for continuity between
board (PCB failed open. terminals 23 and 6.
(Power unit motor will not Replace diode if open.
start. )

13.6 Steering directional control 13.6 Manually depress the
valve spool stuck. hydraulic valve spool. If

normal operation results,
repair or replace valve.



39

Genie BOOM Z-30/20
Operating and Maintenance ManualMaintenance

April, 1985

SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

13.7 Steering cylinder defective. 13.7 Install a flow meter in the
hydraulic line to the
steering cylinder. If flow is
approximately 1 gpm,
repair or replace cylinder.

14. Machine will not drive, 14.1 Foot switch not depressed. 14.1 Refer to Operating
Forward or Reverse. Instructions for proper

use.

14.2 300 amp fuse located in 14.2 Locate cause of short
SCR/ Charger module circuit and replace fuse.
blown.

14.3 Control circuit 10 amp fuse 14.3 Locate short and replace
blown. fuse.

14.4 Parking brake not 14.4 Step on foot switch with
releasing. Power On switch

energized. If a distinct
click is not heard from the
parking brake located
beneath the turntable in
the center of the chassis,
go to Troubleshooting
Step 19 to regain proper
brake functions before
continuing on to the next
step.

14.5 Open circuit in controls. 14.5 Test voltage at terminal #7
with Power On switch
activated and accelerator l
ever pushed forward. If 36
volts, go to Step 14.8. If 0
volts, proceed. NOTE: Any
voltage less than 36 volts
indicates batteries
installed incorrectly.
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14.6 Mode Selector Switch 14.6 Test voltage at terminal
defective. #11. If 36 volts, check

Mode Selector Switch for
continuity. If switch is
good, check control cable
wires to and from (refer to
wiring diagram for color
code). If 0 volts, proceed.

14.7 Open circuit between 14.7 Locate open circuit and
batteries and terminal 11. repair or replace wire

assembly as required.

14.8 SCR control defective. 14.8 Refer to The General
Electric Troubleshooting
Guide in the Maintenance
Section.

15. Machine will not drive 15.1 Open circuit in controls. 15.1 Test voltage at terminal #7
forward. (Reverse operates with appropriate controls
normally. ) activated. If 36 volts, go to

Step 15.4. If 0 volts,
proceed.

15.2 Open circuit in printed 15.2 Test voltage at terminal
circuit board. #16. If 36 volts, replace

terminal board. If 0 volts,
proceed.

15.3 Forward switch in 15.3 Test switch for continuity.
accelerator switch Replace if open.
assembly defective.

15.4 SCR control defective. 15.4 Refer to the General
Electric Troubleshooting
Guide in the Maintenance
Section.
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SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

16. Machine will  not reverse. 16.1 Open circuit in controls. 16.1 Test voltage at terminal
(Forward operates proceed #8. If 36 volts, go to Step
normally.) 16.4. If 0 volts, proceed.

16.2 Open circuit in printed 16.2 Test voltage at terminal
circuit board (PCB) . #17. If 36 volts, replace

circuit board. If 0 volts,
proceed.

16.3 Reverse switch in 16.3 Test switch for
accelerator switch continuity. Replace if
assembly defective. open.

16.4 SCR control defective. 16.4 Refer to The General
Electric Troubleshooting
Guide in Maintenance
Section.

17. Machine will not drive full 17.1 Drive attempted with 17.1 Lower platform
speed. platform elevated. completely. Refer to

Operating Instructions for
proper use.

17.2 Limit switch (LSI) 17.2 Test continuity between
Located on turntable riser terminals 31 and 32 with
defective. limit switch wand in held

position. 0 resistance
indicates switch is good. If
10 K ohms resistance,
check wand actuator.
Replace switch if failed
open.
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SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

17.3 Accelerator potentiometer 17.3 Measure resistance
located in accelerator between terminals 18 and
switch assembly 20. Resistance should be
misadjusted or defective. zero when the accelerator

is pushed to maximum
forward or rev positions
and approximately 5500
ohms in the center, or
neutral, position. Readjust
or replace as required.

17.4 SCR control defective. 17.4 Refer to The General
Electric Troubleshooting
Guide in the Maintenance
Section.

18. Machine drives at full speed
with platform elevated.

18.1 Limit Switch (LSI) located 18.1 Inspect limit switch wand
on turntable riser operation. Switch should
misadjusted. be in “held” position with

platform lowered.

18.2 Limit Switch (LSI) defective. 18.2 Test continuity with switch
wand in unheld position.
Replace switch if
continuity exists.

19. Brake will not release. 19.1 Foot switch not depressed. 19.1 Depress foot switch. Refer
to Operating Instructions
for proper use.

19.2 Open circuit in controls. 19.2 Test voltage at terminal
#3. If 36 volts, to go Step
18.6. If 0 volts, proceed.

DANGER: FAILURE TO  CORRECT THIS CONDITION COULD
LEAD TO SERIOUS BODILY INJURY TO THE
MACHINE OPERATOR AND TO BYSTANDERS



43

Genie BOOM Z-30/20
Operating and Maintenance ManualMaintenance

April, 1985

SYMPTOM PROBABLE CAUSE PROCEDURE TO REPAIR
ISOLATE MALFUNCTION

19.3 Open circuit in printed 19.3 Test voltage at terminal
circuit board (PCB) trace. #13. If 36 volts, replace

printed circuit board. If 0
volts, proceed.

19.4 Foot switch defective. 19.4 Test foot switch for
continuity. Replace if open
when activated.

19.5 Open circuit in wire 19.5 Test wire assembly for
assembly to foot switch. continuity. Replace if

open.

19.6 Brake coil defective. 19.6 Test coil for continuity (coil
leads located on top of
brake assembly coupled
to electric drive motor in
chassis.

19.7 Brake misadjusted. 19.7 Readjust brake assembly.
Refer to Maintenance
Section.
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HYDRAULIC AND ELECTRICAL SCHEMATICS AND WIRING DIAGRAMS

The following Hydraulic and Electrical Schematic and Wiring Diagrams are provided to allow a
complete understanding of the function and operation of the electrical and hydraulic systems of
your Genie Boom Z-30/20. These diagrams also provide an aid in troubleshooting, servicing, and
repairing your machine.

The Hydraulic Schematic Diagram uses only standard graphic symbols as defined in ANSI
Standard Y32.10 1967. The Electrical Schematic Diagram is accompanied by a table where
the function and location of each component is described. The Wiring Diagrams are a point to point
illustration depicting wire color codes, connections, and termination points.

April, 1985
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FIGURE 5-1
HYDRAULIC SCHEMATIC
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FIGURE 5-2
ELECTRICAL SCHEMATIC
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ELECTRICAL SCHEMATIC

ITEM DESCRIPTION REF FIG./ ITEM FUNCTION/
LOCATION

TS1 Mode Selector Toggle 6-23/3 Selects either lift or
Switch drive mode/Platform

Control Station

TS2 Primary Boom Toggle 6-23/2 Controls elevation and
Switch lowering of upper

boom/Platform Control
Station

TS3 Secondary Boom 6-23/2 Controls elevation and
Toggle Switch lowering of lower

boom/Platform Control
Station

TS4 Extension Boom Toggle 6-23/2 Controls extension and
Switch retraction of upper

boom/Platform Control
Station

TS5 Turntable Rotation 6-23/2 Controls clockwise &
counterclockwise
turntable rotation/
Platform Control
Station

TS6 Emergency Stop/Power 6-23/17 Energizes platform
On Toggle Switch controls/Platform

Control Station

TS7 Steering Toggle Switch 6-23/2 Controls steering
functions/ Platform
Control Station

TS11 Pump On/Neutral 6-16/3 Energizes hydraulic
Toggle Switch power unit for ground

level controls/ Lower
Control Station
Turntable
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ITEM DESCRIPTION REF FIG./ ITEM FUNCTION/
LOCATION

TS12 Ground Level Primary 6-16/2 Energizes primary
Boom Toggle Switch boom  hydraulic valve

solenoid/Lower Control
Station-Turntable

TS13 Ground Level 6-16 / 2 Energizes secondary
Secondary Boom boom hydraulic valve
Toggle Switch solenoid/ Lower

Control Station-
-Turntable

TS14 Ground Level 6-16 / 2 Energizes boom
Extension Boom Toggle extend retract hydraulic

valve Switch solenoid/
Ground Control
Station-Turntable

TS15 Ground Level Turntable 6-16 / 2 Energizes turntable
Rotation Toggle Switch rotation hydraulic valve

solenoid/ Ground
Control Station-
Turntable

FSS Foot Switch 6-26 Parking brake release
switch/Platform Floor

1 Elevated Drive Speed 6-15 / 1 Senses when boom is
Limit Switch  fully lowered to allow

maximum drive speed/
Turntable Riser
Weldment

LS2 Clockwise Turntable 6-15 / 7 Senses when turntable
Rotation Limit Switch is rotated to maximum

clockwise position/
Turntable Underside

LS3 Counterclockwise 6-15 / 7 Senses when turntable
Turntable Rotation Limit Switch is rotated to

maximum
counterclockwise
position/ Turntable
Underside

April, 1985
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ITEM DESCRIPTION REF FIG./ ITEM FUNCTION/
LOCATION

AP Accelerator 6-24 / 1 Controls drive speed!
Potentiometer Accelerator Switch-

-Platform Control
Station

F Forward Switchette 6-24 / 2 Energizes forward (F)
relay when accelerator
lever pushed forward/
Accelerator Switch-
Platform Control
Station

R Reverse Switchette 6-24 / 2 Energizes reverse (R)
relay when accelerator
lever pulled reverse/
Accelerator Switch
Platform Control
Station

FUA 300 Amp Fuse 6-4 / 19 Power circuit fuse/
SCR Charger Module -
Chassis

FU2 10 Amp Fuse 6-4 / 23 Control circuit fuse/
SCR Charger Module -
Chassis

Rl 3.3 Ohm Resistor 6-4 / 23 Reduces input voltage
to SCR card for drive
speed reduction with
platform elevated/
Printed Circuit Board -
Turntable

F Hash Filter Supress induced
voltage caused by
contacts being
energized and de-
energized./Printed
Circuit Board -
Turntable

April, 1985
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ITEM DESCRIPTION REF FIG./ ITEM FUNCTION/
LOCATION

ALARM Tilt Alarm 6-11/22 Sounds if chassis on
uneven surface when
power on and lift mode
switch energized/
Turntable

TILT SENSOR Tilt Sensor 6-11 / 25 Senses when chassis
is on unlevel surface/
Turntable

CW Clockwise Hyd. Valve 6-13 / 3 Activates clockwise
solenoid turntable
rotation valve spool/
Valve Manifold
Assembly-Turntable

CCW Counterclockwise  Hyd. 6-13 / 3 Activates
Valve Solenoid counterclockwise

turntable rotation valve
spool/ Valve Manifold
Assembly Turntable

SR Steer Right Hydraulic 6-13 / 3 Activates steer right
Valve Solenoid valve spool/ Valve

Manifold Assembly
Turntable

SL Steer Left Hydraulic 6-13 / 3 Activates steer left
Valve Solenoid valve spool/ Valve

Manifold Assembly
Turntable

SU Secondary Boom Up 6-13 / 3 Activates lower boom
Solenoid cylinder up valve spool/

Valve Manifold
Assembly- Turntable

SD Secondary Boom Down 6-13 / 3 Activates lower boom
Solenoid cylinder down valve

spool/Valve Manifold
Assembly- Turntable
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ITEM DESCRIPTION REF FIG./ ITEM FUNCTION/
LOCATION

PU Primary Boom Up 6-13 / 3 Activates upper boom
Valve Solenoid cylinder up valve spool/

Valve Manifold
Assembly - Turntable

PD Primary Boom Down 6-13 / 3 Activates upper boom
Valve Solenoid cylinder down valve

spool/ Valve Manifold
Assembly - Turntable

E Extension Boom 6-13 / 3 Activates extension
Extend Cylinder Valve boom extend valve
Solenoid spool/Valve Manifold

Assembly - Turntable

R Extension Boom 6-13 / 3 Activates extension
Retract Cylinder Valve boom retract valve
Solenoid spool/Valve Manifold

Assembly - Turntable

B Spring Applied, 6-8 / 25 When energized,
Electrically Released releases parking brake
Parking Brake Coil to allow driving/ Drive

Train Assembly
(coupled to electric
drive motor)

P Hydraulic Power Unit 6-11 / 37 Closes contacts to
Electric Motor Solenoid start electric pump

motor when energized/
SCR-Charger Module -
Chassis

1A 1A Coil 6-7 / 4 Energizes 1A contacts
to bypass SCR control
for full speed forward
or reverse/ SCR-
Charger Module
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ITEM DESCRIPTION REF FIG./ ITEM FUNCTION/
LOCATION

R Reverse Coil 6-7 / 6 Energizes reverse
contactor to control
current direction
through electric motor/
SCR Charger Module

F Forward Coil 6-7 / 6 Energizes forward
contactor to control
current direction
through electric motor/
SCR Charger Module

1AD 1A Driver 6-7 / 5 Senses 1A contact
short allows ground
connection only if 1A
OK/ SCR-Charger
Module

PMTD Pulse Monitor Trip 6-7 / 5 Senses SCR short -
Delay allows ground

connection only if SCR
OK/ SCR-Charger
Module

TP TP Thermal Protector 6-6 / 2 Detects SCR
temperature, cuts out
drive when tripped/
SCR Charger Module

1 REC No. 1 Rectifier 6-6 / 3 Main Silicon Controlled
Rectifier (SCR).
Controls motor speed
and torque by varying
voltage to the motor/
SCR-Charger Module

2 REC No. 2 Rectifier 6-6 / 4 SCR that discharges
IC capacitor to turn off
1Rec SCR-Charger
Module
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ITEM DESCRIPTION REF FIG./ ITEM FUNCTION/
LOCATION

3 REC No. 3 Rectifier 6-6 / 7 Fly-back diode, utilizes
inductive motor
properties to allow
current flow through
motor when SCR off/
SCR-Charger Module

4 REC No. 4 Rectifier 6-6 / 6 Plugging diode - allows
full speed direction
reversal, senses
oppositon current and
reduces pulse rate/
SCR Charger Module

5 REC No. 5 Rectifier 6-6 / 5 SCR which allows
charging of capacitor
lC for turn-off of 1 Rec/
SCR-Charger Module

IC  Capacitor IC 6-6 / 9 Used to turn off 1 Rec
by applying reverse
voltage to output of 1
Rec/ SCR-Charger
Module

T1- Terminal Board Wire 6-4 / 9 Wire termination point/
T-50 Junctions Printed Circit Board -

Turntable

T101- Terminal Board Wire 6-4 / 9 Wire termination point/
T-110 Junctions SCR/Charger Module

Parking Brake Release 6-16 / 9 Allows connection of
Switch Socket
Connection parking
brake release switch/
Lower Control Station -
Turntable
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FIGURE 5-3
CHASSIS WIRING DIAGRAM
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FIGURE 5-4
SCR /  CHARGER MODULE  WIRING
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FIGURE 5-5
TURNTABLE   WIRING
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FIGURE 7-16
HYDRAULIC SCHEMATIC Z - 30/20 HD

Janauary, 1986
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FIGURE 7-18
CHASSIS WIRING DIAGRAM
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FIGURE 7-20
TURNTABLE WIRING
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FIGURE 7-21
CONTROL BOX WIRING Z 30/20 HD

NOTES :
Obsolete October, 1985.
For Z 30/20HD models with serial
numbers 3085-001 through 489 and 491,493 to 494.

0 

-0 

0 

0 

0 
0 

0 

0 
0 

0 

0 -
'o 
0 

0 

0 

0 

0 

0 

0 

0 
0 -
0 

TO SCR MOOULE 
GROUND FAULT 

CIRCUIT tNTERUPTER 

\... - - _, 

BLACK 
WHITE 

GREEN 
GREEN-BLACK 
WHITE-BLACK 

loo o o o o o o o o l 0 
TU r= RED 

Tl2 0 

T13 - ORANGE 

Tt• - BLACK-WHITE 

TIS 0 

T16 RED-BL.ACK 

T17 - ORANGE-BLACK 

Tt8 - BLUE-BLACK 
TURNTABLE T19 - BLUE 

PC BOARD T20 - GREEN r, -- I I 
n,- GREEN-BLACK I 

T22 WHITE -RIACK I 

TZ3 BUIE I 
r2, - BUCK I 
T25 - DCD I 

T2t RED-BLACK I I 

T27 ORANGE I 

T21 ORANGE-BUCK I I 

T29 - BUCK-WMITE I 

rw..:_ WHITE I I 
BLUE-Al ArK ' 

0 V 

I I 

I I 
I T 

I I 
I I 
I I 
I I 

T 

I ; 
l ' 

I 
I 

I 
I 

I 
I 
I 
I 

I 

11OVAC 
iOUTLEl 

~ - ---- - -A-C-CE_L_ERATO_R_ 

I POT ~ ('5} SWITCH 

---1 PLATFORM 
CONTROL SOX 

'-----

:;!! 
--ffl 

~ 
"'o-t -----. 

- TS4 

!!! -
c::: ,., 

EXT 

CII 

f 
m 

lrlr+---__ - -+--f+-.--------ffi~--+-·-~-T~i:;:;-5 ROTATE 

TS3RISER 

TS6,~ 

·~ 

FOOT 
SWITCH 

~1 

:i; 
:::c 
::; 
m 

I 

! 



Genie BOOM Z-30/20
Operating and Maintenance Manual

64

Schematics

Janauary, 1986

FIGURE 7-22
CONTROL BOX WIRING Z 30/20 HD

NOTES :
For all Z 30/20 HD models with serial
numbers 3085-490, 492, 495 and higher.
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FIGURE 7-23
CONTROL BOX WIRING Z 30/20 HD

NOTES :
1. Indicates Wires in 7 Conductor Coil Cord.
    X Indicates Wires in 15 Conductor Coil Cord.
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IMPORTANT SAFETY NOTICE 
Should an axle assembly require component parts replacement, it is recommended that "Original Equipment" 
replacement parts be used. They may be obtained through your local service dealer or other original equip­
ment manufacturer parts supplier. CAUTION: THE USE OF NON-ORIGINAL EQUIPMENT REPLACE­
MENT PARTS IS NOT RECOMMENDED AS THEIR USE MAY CAUSE UNIT FAILURE AND/OR 
AFFECT VEHICLE SAFETY. 
Proper service and repair is important to the safe, reliable operation of all motor vehicles or driving axles 
whether they be front or rear. The service procedures recommended and described in this service manual are 
effective methods for performing service operations. Some of these service operations require the use of tools 
specially designed for the purpose. The special tool should be used when and as recommended. 

It is impossible to know, evaluate and advise the service trade of all conceivable ways in which service might 
be done or of the possible hazardous consequences of each way. 

Accordingly, anyone who uses a service procedure or tool which is not recommended must first satisfy himself 
thoroughly that neither his safety or vehicle safety will be jeopardized by the service methods he selects. 

NOTE 
Throughout this manual, reference is made to certain tool numbers whenever special tools are required. 

These numbers are numbers of the Miller Special Tools, 32615 Park Lane, Garden City, Michigan 48135. They 
are used herein for customer convenience only. Dana Corporation makes no warranty or representation with 
respect to these tools. 

'£" 1972 DANA CORPORATION 2 litho in U.S.A. 



LUBRICATION 

It is not our intent to recommend any particular brand or make of lubricant for Spicer axles. However, a 
S.A.E. 90 weight multipurpose gear lubricant meeting Mil. Spec. L-2105-B, or 80 W 90 multipurpose gear 
lubricant meeting Mil. Spec. L-2105-C, and suitable for A.P.I. Service Classificiation GL-5 is suggested as a 
minimum requirement. 

IMPORTANT 

As special equipment limited slip differentials are provided in many vehicles, the freedom from 
"chatter" is a function of the lubricant used and cannot be covered in the above specifications. In some 
applications, a special limited slip differential lubricant may be required. If required, these special 
lubricants are normally available through the original equipment manufacturer. 

WHEEL BEARING LUBRICATION 

Wheel bearings are lubricated by either grease packing the wheel bearing itself, or it can be lubri­
cated from the hypoid gear lube in the housing. 

For grease packing it is recommended that' a number 2 consistency, lithium base 12 hydroxy 
stearate grease containing an E.P. additive be used. Such a lubricant would pass a load-carrying test 
at 40 pounds minimum with base oil pour point at -10° F. maximum. 

Wheel bearings which depend on lubrication from the hypoid gear lube in the axle housing, it is 
recommended that a S.A.E. 90 multipurpose gear lube meeting Mil. Spec. L-2105-B be used_ 

CLOSED WHEEL END STEERING KNUCKLE LUBRICATION 

The closed steering knuckle requires lubrication from a source other than the gear carrier assem­
bly. Inboard tube seals contain the hypoid gear lube in the housing to provide an adequate lubricant 
level for the gears, bearings, etc. This then requires an additional lubricant level to be maintained out­
board, in each steering knuckle, which can be observed by removing fill plugs on each knuckle. Adequate 
level would be to the bottom of the fill plug hole, when vehicle is observed to be in a normal horizontal 
position. 

Recommended lubricant is a S.A.E. 140 grade, multipurpose gear lubricant meeting the Mil-L-
2105-B specification. 

COLD WEATHER OPERATION 

If the vehicle is operated below 0 °F (-18 °C), it is advisable to use S.A.E. 80 multipurpose gear lubricant 
meeting Mil. Spec. L-2105-B and suitable for A.P.I. Service Classification GL-5. 

SUBMERSION OR DEEP WATER FORDING 

If the vehicle is exposed to water deep enough to cover the hubs of either the front or rear axles, 
it is recommended that the wheel ends be dissassembled and inspected for water damage, and/or con­
tamination daily. 

Clean, examine and replace damaged parts if necessary, prior to relubricating and assembling the 
wheel end components. Pay particular attention to the bearings and the closed steering knuckle on the 
front driving axle. 

In the event the gear carrier housing should become submerged in water, particularly if over the 
breathers, it is recommended that the hypoid gear lubricant be drained daily and internal parts be in­
spected for water damage and/or contamination. 

Clean, examine and replace damaged parts if necessary, prior to assembling the cover housing and 
refilling with the specified hypoid lubricant. 

NOTE 

It is recommended that whenever bearings are removed they are to be replaced with new ones, 
regardless of mileage. 

3 
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Figure 2 100,-2 

The following is a detaiied list of all Special Service Tools required to service the Model 44 Front 
and Rear Axles. 

Item No. Tool No. Description Item No. Tool No. Description 

1 C-293-18 Adapter Set-Differential 16 D-142 Installer-King Pin 
Bearing Cones Bearing Cup 

2 C-293-39 Adapter Set-Rear (Heavy Duty) 
Pinion Bearing Cone 17 D-144 Installer-Front Pinion 

**** 3 D-112 Screw Bearing Cup 
**** 4 D-112-1 Installer-Front Axle- 18 W-144A Wrench-Wheel Bearing 

Differential Inner Adjusting (Nut Type) 
Oil Seal 19 D-145 Installer-Rear Pinion 

5 D-113 Spreader Bearing Cup 
* 6 D-115 Scooter Gauge 20 D-147 Remover-Front Pinion 
* 7 D-115-1 Pinion Height Block Bearing Cup 

* 8 D-115-3 Arbor 21 W-147-D Installer-Pinion Oil Seal 

* 9 D-115-4 Arbor Discs 22 D-148 Remover-Rear Pinion 

10 D-112 Installer-Front Spindle Bearing Cup 
***23 D-150-1 Remover & Installer-Needle Bearing Front Axle Ball Joint 

11 D-131 Puller-Slide Hammer ***24 D-150-2 Adjuster-Ball Joint 
*12 D-135 Master Bearing Removing 

Differential ***25 D-150-3 Sleeve-Ball Joint 
*13 D-139 Master Pinion Block Removing 
14 D-140 Installer-Front Brake ***26 D-150-4 Sleeve-Ball Joint 

Hub Cup (outer) Installing 
15 D-141 Installer-Front Spindle 27 D-151 Installer-King Pin 

Bushing Bearing Cup 

4 



Item No. Tool No. Description Item No. Tool No. Description 

28 D-153 Installer-Front Brake 43 C-4049 Remover-Bearing Cups 
Hub Inner Bearing 44 C-4053 Torque Wrench 
Cup (Regular) (300 ft. lb.) 

29 D-154 Installer-Front Brake 45 C-4169 Wrench-Upper Ball 
Hub Inner Bearing Joint Removing, 
Cup (Heavy Duty) Installing & Torquing 

30 D-155 Installer-Front Brake 46 C-4170 Wrench-Wheel Bearing 
Hub Grease Seal Adju~ting (Lug Type) 
(Reg. & Heavy Duty) 47 C-4171 Handle-Universal 

31 D-156 Installer-Differential **48 SP-3020 Washers Side Bearings **49 SP-5017 Adapter Ring 32 D-157 Installer-Axle Shaft 
Outer Oil Seal **50 SP-5026 Bolts 

33 W-162 Installer-Flange or **51 SP-5439 Adapter Plate-Installer 
Yoke **52 SP-5442~D Adapter Set-Removing 

34 W-262 Installer-Rear Pinion **53 SP-5443-A Flange Plate 
Bearing Cone 54 D-128 Dial Indicator Set 

**35 W-343-44D Remover & Installer-
Axle Shaft Bearings *Pinion Setting Gauge and Master Differential 

36 C-452 Remover-Flange or Bearing Kit D-115-44 
Yoke **Axle Shaft Bearing Removing and Installing 

37 C-524-A Torque Wrench Kit W-343-44D 
(100 ft. lb.) ***40 Degree Steer Front Ball Joint Removing 38 C-685-A Torque Wrench and Installing Kit D-150 (300 inch lb.) 

****Inner Axle Shaft Seal Installing Kit D-112-44 39 DD-914-P Press 
40 DD-914-9 Adapter Ring Note: Torque wrenches C-524A, C-685-A, and C-
41 C-3281 Holder-Flange or Yoke 4053 are optional and can be purchased 
42 C-293-3 Adapter Plug- separately. These Torque wrenches are not 

Differential Hub included in the DW-44 Axle Tool Kit. 

AXLE IDENTIFICATION 

All Spicer axles are identified with a manufac­
turing date and the complete part number stamped 
in the right hand tube. Also each axle contains 
a gear ratio tag; and if the axle is equipped with 
a limited slip differential, it will contain a tag re­
questing the use of limited slip lubricant. 

Figure 3 1009-3 

5 

In the figure the axle is identified with 1/s" high 
numbers stamped in the tube. For example, the 
numbers 10-10-2 A5 is the manufacturing or build 
date of the axle and is interpreted as follows. The 
first number is the month, the second number is 
the day of the month, the third number is the 
year, the letter is the shift and the last number 
is the line that built the axle. For example: 
October 10, 1972, first shift, line 5. 

NOTE 
In the event there are two build dates, the 
latter will be the date in which the brake 
components were assembled. 

It is recommended that when referring to the 
axle, obtain the complete part number and build 
date. To do this, it may be necessary to wipe or 
scrape off the dirt, etc., from the tube. 

NOTE 
On front driving axles, the above numbers 
can be either on the long or short tube. 



AXLE IDENTIFICATION 

Figure 4 1009...i 

The gear ratio tag is located on the left side 
of the cover plate and is held in place with two 
cover pla:te screws. This tag gives the tooth com­
bination of the ring and pinion, the total gear 
ratio, and also the customer part number. 

- ~- --· ··--- .. -- . 

Figure 5 1009-5 

40 DEGREE STEER WITH INTERNAL HUBS 

FRONT AXLE 

Figure 6 1009-6 

Remove hub cap and snap ring. 
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Figure 7 1009-7 

Remove drive gear and pressure spring. If drive 
gear is stuck to the shaft, use a screw driver to 
pry out gear. 



FRONT AXLE 

Figure 8 1009-8 

Remove wheel bearing lock nut, lock ring and 
the wheel bearing adjusting nut. 

Tool-#C-4170 Wheel bearing wrench. 

Figure 9 1009-9 

Remove hub and drum assembly. Spring retain­
er and outer wheel bearing will slide out as drum 
is removed. 

NOTE 

If it is necessary to replace brake compon­
ents such as drum, shoes, backing plate, etc., 
ref er to vehicle service manual. 
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Figure 10 1009-10 

Remove hub grease seal and inner wheel bear­
ing cone. 

Figure 11 1009-11 

Remove inner wheel bearing cup. 
Tool-#C-4049 Wheel .bearing cup remover. 

Figure 12 1009-12 

Remove outer wheel bearing cup. 
Tool-#C-4049 Wheel bearing cup remover. 



FRONT AXLE 

Figure 13 100,.13 

Remove backing plate screws and remove back­
ing plate. 

NOTE 
The brake backing plate assembly can be re­
tained with screws or nuts. If the nuts are 
of the torque prevailing design, they are to 
be replaced with new ones. 

Figure 14 100,-14 

Remove spindle. If necessary tap lightly with 
a rawhide hammer to free it from the knuckle. 
Check brone spacer located between shaft joint 
assembly and bearing. If wear is evident, replace 
with a riew one. 
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Figure 15 100,-15 

Place spindle in vise. Do not locate on bearing 
diameters. 

Remove grease seal. Discard seal. 
Tool-#D-131 Slide hammer. 

NOTE 
Be sure that vise jaws are equipped with 
brass protectors or similar type to protect 
the machined surfaces of any parts that are 
to be placed in the vise. 

Figure 16 100,-1& 

Remove needle bearing. Bronze bushing may 
stick to the bearing as the spindle was removed, 
but can be removed when removing the needle 
bearing as shown. 

Tool-#D-131 Slide hammer. 



FRONT AXLE 

Figure 17 1009-17 

Remove cotter key from tie rod nut. Remove 
nut. Tap on tie rod stud to free it from the steer­
ing arm. 

Figure 18 1009-18 

Remove cotter key from top socket. Loosen 
both the top and bottom nuts. 
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Figure 19 1009-19 

Using a rawhide hammer, hit sharply on the 
top stud to free the knuckle from the tube yoke. 
After knuckle is free from the yoke, remove both 
the top and bottom nuts. Discard bottom nut. 
The nut on the bottom socket is of the torque 
prevailing design and is not to be reused. 

Figure 20 1009-20 

Remove threaded sleeve from yokes with Tool 
:i=;:C-4169 socket wrench. 



FRONT AXLE 

Figure 21 1009-21 

Place knuckle in vise as shown. If bottom ball 
socket is equipped with a snap ring, remove as 
shown. 

Figure 22 

D-150-3 
SLEEVE 

l 
0-150-2 

ADAPTER REMOVER 

I 

1009-22 

NOTE: BOTTOM BALL SOCKET MUST BE 
REMOVED BEFORE THE TOP BALL 
SOCKET CAN BE REMOVED. 

Assemble ball socket tools as shown. Turn forc­
ing screw and push out bottom socket. 

DISCARD BALL SOCKET 

Tools-#D-150-1 Ball Joint Remover & Install­
er, #D-150-2 Adapter Remover, and #D-150-3 
Sleeve. 

10 

BALL JOINT REMOVER 
AND INSTALLER 

D-1 50-2 
ADAPTER REMOVER 

l 

__ . ,. , _-M. • ,. _- ~,.... 

Figure 23 

J 
...... __ .. _-:o 

1009-23 

Assemble ball socket tools as shown. Turn forc­
ing screw and push out top socket. 

Discard Ball Socket 
Tools-#D-150-1 Ball Joint Remover & Install­

er, #D-150-2 Adapter Remover, and #D-150-3 
Sleeve. • 

ASSEMBLY 

Figure 24 

D-150-4 
SLEEVE INSTALLER 

D-150-3 
SLEEVE 

1009-24 

( Lower ball socket does not have a cotter key 
hole in the stud end.) 

Assemble bottom socket into the knuckle. Make 
sure socket is straight. 

Assemble tools as shown. Tum forcing screw 
and push socket into knuckle as far as it will go. 

Tools-#D-150-1 Ball Joint Remover & Install­
er, #D-150-3 Sleeve, & #D-150-4 Sleeve Installer. 



~ 

FRONT AXLE 

Figure 25 1009-25 

If required, assemble snap ring on bottom 
socket. 

Figure 26 

D-150-4 
SLEEVE INSTALLER 

D-150-3 
SLEEVE 

1009-26 

Upper ball socket has a cotter key hole in the 
stud end. Assemble socket into knuckle. Make 
sure socket is straight. 

Assemble tools as shown. Turn forcing screw 
and push socket into knuckle as far as it will go. 

Tools-#D-150-1 Ball Joint Installer & Remov­
er, #D-150-3 Sleeve, & #D-150-4 Sleeve Installer. 

Remove tools. Make sure this area is free from 
dirt, etc. 
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Figure 27 1009-27 

Assemble knuckle and socket assembly to yoke 
as shown. 

' • i 
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Figure 28 1009-28 

Assemble new torque prevailing nut on bottom 
socket finger tight. 

Assemble top nut on top socket. Do not assem­
ble at this time. 

Torque top nut until it is tight. This will pull 
the studs of the bottom socket into the tapered 
hole of the yoke. 

Torque bottom nut to 80 lbs. ft. 
Tool-#C-524-A Torque wrench. 



FRONT AXLE 

.· ·: 

,.._ 

Figure 29 
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~ , ~~ 

1009-2'1 

Assemble new threaded sleeve into top of yoke. 
Using tool as shown torque sleeve to 50 lbs. ft. 

Tools - #C-4169 Sleeve socket, #C-524-A 
Torque wrench. 

Figure 30 1009-30 

Assemble top socket nut. Torque nut to 100 
lbs. ft. After nut has been torqued, tighten nut 
to line up the cotter key hole of the stud with the 
next castellation or slot of the nut. Do not loosen 
nut. 

Tool-#C-524-A Torque wrench. 
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Figure 31 1009-31 

Assemble cotter key. 

NOTE 

In the event that knuckles are received with 
the sockets and snap ring assembled to the 
knuckle, along with new top and bottom nuts, 
split sleeve and cotter key. Follow proce­
dures as illustrated through Figues 27 
through 31 for assembly. 

_l 

Figure 32 1009-32 

Assemble new needle bearing into spindle. 
Tools-#D-122 Installer, #C-4171 Handle. 



FRONT AXLE 

Figure 33 1009-33 

Assemble new grease seal into spindle. 
Tools-#D-155 Installer, #C-4171 Handle. 

Figure 34 1009-34 

Some front axles are equipped with a "V" seal 
which is assembled to the axle shaft stone shield 
as shown. If seal is worn, remove and replace with 
a new one. 

Figure 35 1009-35 

Assemble new seal • as shown. Lip of the seal 
is to be directed towards the spindle. 
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Figii're 36 1009-36 

Pack the area around the thrust face area of 
the shaft and seal full of grease. Also, fill the 
seal area of the spindle wi.th grease. 

Figure 37 1009-37 

Assemble axle shaft joint assembly into tube. 



FRONT AXLE 

Figure 38 1009-38 

Assemble new bronze spacer and spindle. 

NOTE 

Be sure chamfer end of spacer is directed 
toward the seal slinger of the axle shaft 
joint. 

Figure 39 1009-39 

Assemble brake backing plate assembly. Assem­
ble new nuts. Torque nuts to 25-30 lbs. ft. 

Tool-#C-524-A Torque wrench. 
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Figure 40 1009-40 

Assemble new outer wheel bearing cup. 
Tools-#D-140 Installer, #C-4171 Handle. 

~~--
, .,. .• . . ·.,,,.... 

Figure 41 1009-41 

Assemble new inner wheel bearing cup. 
Tools-#D-153 Installer, #C-4171 Handle. 



FRONT AXLE 

Figure 42 1009-42 

Assemble new wheel bearing grease seal. 
Tools-#D-155 Installer, #C-4171 Handle. 

Figure 43 1009-43 

Assemble brake drum and outer wheel bearing 
cone to spindle. Assemble inner wheel bearing 
adjusting nut. Torque nut to 50 lbs. ft. Rotate 
hub, then back off nut 90° maximum. Assemble 
lockwasher, line tap up with keyway of spindle, 
turn nut to nearest hole of the lockwasher. As­
semble outer locknut. Torque nut to 50 lbs. ft. 
minimum. 

Tool-#C-4170 Wheel bearing wrench. 
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Figure 44 1009-44 

Assemble drive gear and snap ring. Assemble 
bolt into shaft. Pull on bolt, push on gear to 
allow clearance of the snap ring groove. Be sure 
snap ring is seated in snap ring groove. 

40 DEGREE STEER-
INTERNAL HUBS WITH DISC BRAKES 

DISASSEMBLY 

Figure 45 1009-45 

Remove both brake caliper assembly bolts. 



FRONT AXLE 

Figure 46 1009-46 

Remove brake caliper assembly. 
To remove the hub and brake disc assembly • 

follow the same procedures as illustrated in Fig­
ures 7 thru 9. 

To remove wheel bearings and seal from the hub 
follow the same procedures as illustrated in Fig­
ures .1009-10 thru 1009-12. 

Figure 47 1009-47 

Remove six (6) torque prevailing nuts from 
brake disc shield. 

NOTE 
These nuts are of the torque prevailing de­
sign and should be discarded and replaced 
with new ones during assembly. 

I 
-~ 

Figure 48 1009-48 

Remove shield bolt which is retained in the 
knuckle. 

Remove shield and bracket assembly from 
. ,, spindle. 
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To remove spindle, spindle seals, spindle bear­
ings and axle shaft joint assembly, follow the 
same procedures as illustrated in Figures 1009-14 
thru 1009-16. 

Figure 49 1009-49 

Remove three steering arm nuts and cone wash­
ers and remove steering arm. Use a rawhide ham­
mer and tap lightly on arm to free it from knuckle. 
Also a screw driver as shown to remove arm. 

Remove cotter key, tie rod nut and remove tie 
rod. 



FRONT AXLE 

Figure 50 1009-50 

Assemble brake shield bracket assembly to • 
spindle using new torque prevailing nuts. 

Torque nuts to 30-40 lbs. ft. 

Figure 51 1009-51 

Assemble shield bolt to knuckle. Torque bolt to 
5-10 lbs. ft. 

To assemble new wheel bearings and new seal 
to hub and brake disc assembly, follow the same 
procedure as illustrated in Figures 1009-40 thru 
1009-42. 
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Figure 52 1009-52 

Assemble brake caliper bolts. Torque bolts to 
30-40 lbs. ft. 

40 DEGREE STEER WITH EXTERNAL · HUBS 

DISASSEMBLY 

Figure 53 1009-53 

Remove hub cap. 



FRONT AXLE 

~-
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Figure 54 1009-54 

Remove snap ring. 

Figure 55 1009.55 

Remove six flange nuts and lockwashers. 

Figure 56 1009-5& 

Remove drive flange and gasket. Discard gas­
ket. :ro free flange from hub, tap lightly with a 
rawhide hammer. Replace new gasket at time of 
assembly. 
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Figure 57 1009-57 

Remove outer lock nut, lock ring, and wheel 
bearing adjusting nut. 

Figure 58 1009-58 

Remove drum assembly. Outer wheel bearing 
will slide out as drum is removed. 

NOTE 

If it is necessary to replace brake compon­
ents such as drum, shoes, backing plate, etc., 
ref er to Vehicle Service Manual. 



_,......- ...... 

FRONT AXLE 

Figure 59 1009-59 

Remove wheel bearing grease seal and inner 
bearing cone. 

Figure 60 1009-60 

Remove outer wheel bearing cup. Locate tool on 
cup and drive out. 

Tool-#C-4049. 

r
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Figure 61 1009-61 

Remove inner wheel bearing cup. Locate tool 
on cup and drive out. 

Tool-#C-4049. 
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ASSEMBLY 

Figure 62 1009-62 

Assemble new outer wheel bearing cup. 
To6ls-#G·1-171 Handle, #D-140 Installer. 

Figure 63 1009-63 

Assemble new inner wheel bearing cup. 
Tools-#C-4171 Handle, #D-154 Installer. 

Figure 64 1009-64 

Assemble new wheel bearing grease seal. 
Tools-#C-4171 Handle, #D-155 Installer. 



FRONT AXLE 

Figure 65 100'1-65 

LD-65. 

KNUCKLE OIL SEAL CONVERSION 

NOTE 

Some Spicer front driving axles of the closed 
knuckle dtsign are available with a unitized 
(one piece) spherical ball knuckle oil seal. 

For field conversion from the four piece seal 
construction (retainer plates (2). felt, and sealing 
ring), follow the steps as shown in Figures 1009-
66 thru 1009-61. Remove retaining screws from 
the knuckle retaining plates. 

Discard screws and both retainer plates. 

Figure 66 100'1-66 

Cut felt seal in half as shown and discard. 
Spread split of old sealing ring over tube and 
discard. 

20 

ASSEMBLY 

Figure 67 100'1-67 

Assemble new unitized seal by spreading split 
over tube as shown, with rubber portion towards 
knuckle. Be sure split of seal is at the top side 
of knuckle. Do not spread seal further than 
necessary. 

Assemble new tensil lock screws. Torque screws 
evenly to 15-20 lbs. ft. 

NOTE 
It is recommended that when the seal is 
disassembled from the knuckle for ar,y rea­
son, the seal is to be replaced along with 
new screws. 

CLOSED TYPE KNUCKLE STANDARD 

VERSION DISASSEMBLY 

't·---
~- '4 

~•t 

Figure 68 1009-68 



FRONT AXLE 

Figure 69 1009-69 

Remove eight cap screws from knuckle. Re­
move two retainer plates, felt and seal. Discard 
plates, felt and seal. They are to be replaced with 
new parts. 

Cut felt in half to remove over tube. Spread 
seal far enough to slip over tube. 

Figure 70 1009-70 

Remove cap screws from the top and bottom 
bearing caps and nuts from steering arm if so 
equipped. Shims are located on the top bearing 
cap between the knuckle and cap. These shims 
control the king pin bearing preload. Save these 
shims since they will be required at time of 
assembly. 

NOTE 
Some front axles are designed with a bronze 
bushing in the top king pin instead of a roll­
er bearing. Bushing can be either the spline 
or key design. 
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Figure 71 1009-71 

Pry bearing caps loose with screwdrivers if 
necessary. When removing knuckle, the bottom 
bearing may fall out. To prevent damage, catch 
the bearing by hand. 

Figure 72 

r i r j 

1009-72 

Remove bearing cups from ball yoke, using 
puller as shown. 

Tool-#D-131 Slide hammer. 



FRONT AXLE 

• .. 
Figure 73 1009-73 

Place spindle in vise. Do not clamp on bearing 
diameters. Remove bronze bushing using puller. 

Tool-#D-131 Slide hammer. -, 
;-

II 
Figure 74 1009-74 

Assemble new bronze bushing. 
Tools-#C-4171 Handle, #D-141 Installer. 
If needle bearing is used, use tool as shown 

in Figure 1009-32. 

Figure 75 1009-75 

Assemble new felt seal over ball yoke. Apply a 
thin coat of oil over ball to allow felt to slide and 
prevent it from tearing. 
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Figure 76 1009-76 

Assemble new seal over tube. Spread seal just 
enough to clear tube; otherwise, it may become 
distorted. Metal portion of seal is to be towards 
the knuckle. 

I 
.. ,.", 

Figure 77 1009.n 

Assemble new king pin bearing ( top and bot­
tom) into ball yoke. 

Tools-#C-4171 Handle, ;;:D-151 Installer. 

Figure 78 1009-78 

Grease top and bottom bearing cones with the 
specified grease. 

Assemble bottom bearing cap and bearing to 
knuckle. Assemble top bearing into bearing cup 
and assemble knuckle over ball yoke. 



FRONT AXLE 

Figure 79 1009-79 

Assemble preload shims top bearing cap on 
king- pin. Agsemble cap screws. 

Torque screws to 30-40 lbs. ft. (top and bottom). 

Figure 80 1009-80 

Locate torque \Hench on one screw to check 
for proper preload. Torque specification to rotate 
knuckle is 5-10 lbs. ft. If equipped \Vith bronze 
bushing, torque specification is 10-20 lbs. ft. start­
ing torque. 

To increase torque reading, remove shims; to 
decrease torque reading, add shims. 

NOTE 
When c: hecking king pin bearing preload, 
make sure the tie rod is disconnected, and 
also the knuckle oil seals, etc., are still dis­
assembled. 
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Figure 81 1009-81 

Assemble new seal into knuckle, new felt seal, 
new retainer plates, and new screws. Torque 
screws to 10-25 lbs. ft. 

Assemble axle shaft joint assembly, spindle 
wheel ends, etc. 

Ref er to Vehicle Service Manual for proper 
torque specification, etc. 

Also, refer to Vehicle Service :Manual for proper 
setting of toe in. 

-·- • ..::::.. 
/ --.. 

:::::- ·::::-1 
Figure 82 100,-s2 

CLOSED KNUCKLE-HEAVY DUTY DESIGN 

Remove twelve (12) cap screws which retain 
the oil seal to the knuckle. 



FRONT AXLE 

DISASSEMBLY 

Remove four ( 4) cap screws from bottom bear­
ing cap. Use a scre\Ydriver to pry cap loose from 
knuckle. 

The king pin bearing preload shims are located 
between the bottom bearing cap and knuckle as 
shown. Keep shims intact as they will be used 
later during assembly. 

These shims are available in thicknesses 
.003, .005, .010, and .030. 

CAUTION 
When removing the knuckle the bottom bear­
ing cone will fall out of the cup. Catch it 
with your hand to prevent it from becoming 
damaged. 

Fig-ure 83 1009-83 

Remove axle shaft joint assembly. 

..... _ 
Figure 84 1009-84 

Place knuckle in vise as shown. Remove the 
tr,p bearing cap nuts. 

Figure 85 1009-85 

Remove steering arm. Tap lightly wtih a raw­
hide hammer to free it from the knuckle. 

NOTE 
There is a constant shim pack between the 
steering arm and knuckle. This pack is to 
be saved and reused during assembly. 

Figure 86 1009-86 

Remove king pin bearing cups from spherical 
ball. Use puller as shown. 

Tool-# D-131. 

NOTE 
Some axles are equipped with a bronze bush­
ing on the top bearing cap, instead of a roU­
er bearing. Remove bushing by using two 
(2) large screwdrivers until it is free of the 
king pin. If woodruff key is used, discard 
and replace with a new one during assembly. 



FRONT AXLE 

ASSEMBLY 

Figure 87 1009-87 

Assemble new grease seal ,vith rubber portion 
towards knuckle. Do not spread seal any further 
than necessary, this will prevent distortion of the 
seal. 

Figure 88 1009-88 

Assemble new bearing cup to ball yoke. 
Tools-#C-4171 Handle, #D-142 Installer. 
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Figure 89 1009-89 

Assemble steering arm king pin assembly to 
knuckle. Assemble new bearing cone to king pin. 
Grease bearing with the specified grease. 

If bronze bushing is used, line up key-way of 
the bushing with the key-way of the pin and use 
new key. If bushing is of the spline design, line up 
the splines with those of the pin. Use a brass 
hammer to seat bushings. 

Figure 90 100,.90 

Assemble axle shaft joint assembly to axle. 

Figure 91 100,-91 

Assemble knuckle to ball yoke. Hold bottom 
bearing as shown to prevent it from falling out. 



FRONT AXLE 

Figure 92 1009-92 

Assemble bottom bearing cap with preload 
shims. Torque screws to 80-90 lbs. ft. 

Torque top four (4) nuts on top bearing cap to 
80-90 lbs. ft. 

, 

Figure 94 
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Figure 93 1009-93 

Apply a torque wrench on one screw as shown. 
Torque to actuate knuckle with roller bearings is 
10-15 lbs. ft. With bronze bushing 15-35 lbs. ft. 

When checking torque rotation of knuckle, 
make sure tie rod and seals are not assembled to 
the knuckle. 

1009•'14 

Assemble grease seal to knuckle. Be sure split 
of seal is located ai the top of the axle. 

Torque screws to 10-15 lbs. ft. 
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UNIT WHEEL BEARING DESIGN 
LUBRICATED WITH HYPOID LUBRICANT 

NOTE 
Unit wheel bearings that are dependent on 
lubrication from the hypoid gear lube in the 
axle housing, rather than grease, are not 
equipped with an inner axle shaft oil seal 
as shown in Figue 1009-105. 

Figure 95 1009-95 

Unit wheel bearing L/ D without grease seal. 

DISASSEMBLY 

. ...___ __ 

Figure 96 1009-96 

After wheel is removed, remove brake drum. 
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Figure 97 1009-97 

Remove backing plate nuts which hold the 
brake backing plate to the axle housing. Discard 
nuts, replace with new ones at time of assembly. 
Nuts are of torque prevailing design and are not 
to be reused. • 

Figure 98 1009-98 

Remove the axle shaft by pulling on the axle. 
It may be necessary to free the axle by prying 
it loose with two screwdrivers or pry bars as 
shown. 

NOTE 
Backing plate can normally be wired to the 
frame, without loosening the hydraulic brake 
line connection at the wheel cylinder, if de­
sired. Use caution to avoid damage to brake 
line. 



REAR AXLE 

Figure 99 1009-99 

The bearing cup will normally stay in place in 
the housing. To remove bearing cup, use puller 
as shown. 

--
Tool-#D-131 Slide Hammer. 

CLEANING, INSPECTING AND 
RELUBRICATING WHEEL UNIT BEARING 

Clean bearing cup \\:ith any of the standard 
metal cleaning solvents. Inspect cup for ariy possi­
ble wear, nicks, etc. 

The cone assembly can be cleaned in place on 
the axle shaft. Use any standard metal cleaning 
solvent and a stiff bristle brush to remove any 
dirt or any other contamination that might be 
present, then use compressed air. Air should be 
directed at the cone assembly so that it goes 
through the bearing from onP. end of the rollers 
to the other. It is important not to "spin dry" 
the bearing with compressed air. Spinning the 
dry bearing may score the raceways and rollers 
due to lack of lubricant. 

Use a standard metal cleaning solvent to clean 
out the bearing bore in the housing. Wipe this 
area clean making sure it is free from dirt or any 
r;ther contamination that might be present. 

After the bearing has been inspected and ap­
prc;ved for continued service, it must be lubricated 
prior to installation. The bearing must be lubri­
cated by applying a small amount of the specified 
lube around the rollers of the bearing cone. 
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ASSEMBLY 
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Figure 100 1009-100 

Assemble backing plate bolts and backing plate 
assembly. 

Figure 101 1009-101 

ARsemble bearing cup into bearing bore of the 
tube. Make sure the cup backface is against the 
bearing seat of the tube. 

Figure 102 1009-102 

Assemble axle shaft into housing. Care should 
be taken not to damage the bearing rollers. 

Line up the holes of the retainer plate with the 
bolts, push axle shaft into the housing as far as 
possible. 



REAR AXLE 

Figure 103 1009-103 

Start nuts on backing plate bolts by hand. Use 
a speed wrench as shown and tighten to approxi­
mately 15 lbs. ft. 

The nuts should be tightened in a manner that 
assures that the seal and cup rib ring are drawn 
evenly against the cup in the housh1g. 

Figure 104 1009-104 

Using a torque wrench as shown, torque nuts to 
25-35 lbs. ft. Assembly brake drums, retainer 
nuts, wheels, etc. 

Tool-#C-524-A Torque wrench. 

UNIT WHEEL BEARING DESIGN 
LUBRICATED WITH GREASE 

NOTE 
Unit wheel bearings that are dependent on 
grease for lubrication, rather than hypoid 
gear lube from the axle housing, are equipped 
with an inner axle shaft oil seal as shown in 
Figure 1009-105. 
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Figure 105 1009-105 

Unit wheel bearing L/ D with grease seal. 

Figure 106 1009-106 

Remove inner axle shaft seal using puller as 
shown. 

Tool-#D-131 Slide hammer. 
Discard seal and replace with new one at time 

of assembly. 

NOTE 
A void contacting seals with cleaning solvent 
in cleaning operation. 



REAR AXLE 

CLEANING, INSPECTING AND 
RELUBRICATING UNIT BEARINGS 

Clean bearing cup \vith any of the standard 
metal cleaning solvents. Inspe~t cup for any 
possible wear, nicks, etc. 

The cone assembly can be cleaned in place on 
the shaft. Use a standard metal cleaning solvent 
and a stiff bristle brush to loosen the old grease. 
To insure removal of the old grease and any con­
tamination that might be present, use compressed 
air. Air should be directed at the cone assembly 
so that it goes through the bearing from one end 
of the rollers to the other. It is important not to 
"spin dry" the bearing with compressed air. Spin­
ning the dry bearing may score the raceways and 
rollers due to the lack of lubricant. 

Use a standard metal cleaning solvent to clean 
out the bearing and oil seal bore in the housing. 
Wipe this area clean making sure it is free from 
any old grease or other contamination that might 
be present. 

After the bearing has been inspected and ap­
proved for continued service, it must be lubri­
cated prior to installation. 

The grease should be a good quality number 2 
E.P. (extreme pressure), lithium soap, wheel bear­
ing grease. 

Figure 107 1009-107 

Push seal and retainer away from the bearing 
to allow a cavity between the seal and bearing. 
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II 
Figure 108 1009-108 

Fill the area or cavity bet\veen the seal and 
bearing with the recommended grem;e. 

r 

I 
Figure 109 1009-109 

After the cavity is full of grease, wrap tape 
compeltely around thE: rib ring and seal as shown 
to enclose the cavity. 

""' 
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I 
Figure 110 1009-110 

With tape still wrapped around the ring, push 
seal up until it contacts the rib ring. This will 
force the grease up through the rollers. 

I 
Figure 111 1009-111 

NOTE 

If grease is not apparent on small end of 
rollers, repeat these same steps until grease 
appears. 

Remove tape and wipe excess grease on roller • 
bodies. 
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ASSEMBLY 

Figure 112 1009-112 

Assemble new grease seal into housing. 
Tools-#D-157 Seal Installer, #C-4171 Handle. 

Figure 113 1009-113 

After seal has been assembled, grease lip of 
seal. 

Assemble backing plate bolts and backing plate 
assembly. 



REAR AXLE 

Figure 114 100'1-114 

Assemble bearing cup into bearing bore of the 
tube. Make sure the cup backface is against the 
bearing seat of the tube. 

Figure 115 100'1-115 

Assemble axle shaft into housing. Care should 
be taken not to damage the seal lip and bearing 
rollers. 

Line up the holes of the retainer plate with the 
bolts; push axle shaft into the housing as far as 
possible. 
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Figure 116 1009-116 

Start nuts on backing plate by hand. Use a 
speed wrench as illustrated and tighten to ap­
proximately 15 lbs. ft. 

The nuts should be tightened in a manner that 
assures the seal and cup rib ring are dra\vn evenly 
against the cup in the housing. 

=f!; 
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Figure 117 100'1-117 

Use a torque wrench and torque nuts to 25-35 
lbs. ft. 

REMOVAL OF UNIT BEARING FROM 
AXLE SHAFT 

NOTE 

To disassemble axle shaft from housing, fol­
low the procedures illustrated in Figures 
1109-95 thru 1009-99. 
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Figure 118 1009-118 

Place axle shaft in a vise. Drill a ¼" hole in 
the outside of the retainer ring to a depth approxi­
mately :r~ the thickness of the ring. Do not drill 
all the way through the ring; the drill could dam­
age the axle shaft. 

Figure 119 1009-119 

After drilling the ring, use a chisel positioned 
across the hole and strike sharply to break the 
ring. Discard and replace with a new one at time 
of assembly. 
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Figure 120 1009-120 

Push retainer plate and seal towards flange of 
axle shaft. Install the flange plate to the flange 
of the axle shaft. Install bolts into flange plate. 
Slide forcing plate over the axle shaft. Install the 
adapters so they seat under the cup rib ring. 

Gradually tighten the bolts until they locate in 
the dimples on the backside of the forcing plate. 

Tools-;;:SP-5443-A Flange plate, #SP-5017 
Adapter ring, #SP-5442-D Adapters, #SP-5026 
Bolts. 

Tighten bolts of tool alternately until bearing 
cone is removed from axle shaft. Be careful not 
to mar the machined surfaces of the axle shaft. 

CAUTION 
Do not heat or cut the bearing cone assembly 
with · a torch to remove. Damage to the axle 
shaft will result. 
Remove seal and retainer plate. Discard seal. 

, Replace with new one at time of assembly. 
Inspect retainer plate for possible distortion. 
If any portion of the retainer plate is dam­
aged, it should be replaced. 
Inspect machined surfaces of the axle shaft, 
such as the seal and bearing diameters. Clean 
axle shaft, remove all nicks or burrs. 

INSTALLATION OF NEW UNIT BEARING 

NOTE 
The retainer ring area of the axle shaft is 
1.3790 minimum in diameter, and the retain­
er ring inside diameter is 1.37 4 maximum. 
Therefore, it should require some 6,000 lbs. 
minimum press to seat the ring against the 
unit bearing. 
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Figure 121 1009-121 

Flange plate should still be assembled to the 
flange of the axle -: haft. Remove bolts from flange 
plate. 

Assen: . :e new .retainer pl~ te and oil seal. The 
rubber pvrtion of the oil seal, which extends be­
yond the casing has numbers bonded in the rub­
ber. These numbers are to face toward the flange 
of the axle shaft. 

Assemble new unit wheel bearing on axle shaft. 
Slide installing ring on axle shaft. Be sure to 

locate unit wheel bearing on the inside of the 
installing ring. Slide forcing plate on axle shaft 
and locate on installing ring. Install bolts and 
washers through the holes in the forcing plate and 
into the flange plate. 

Tools-#SP-54.;..:3-A Flange plate, -#SP-5017 
Adapter ring, #SP-5439 Adapter plate installer, 
#SP-5026 Bolts, #SP-3020 Washers. 

Tighten bolts alternately and evenly making 
gure bearing is not cocked on axle shaft. Continue 
until unit wheel bearing is seated. To make sure 
bearing is seated, use a .0015" feeler gage between 
bearing seat and bearing. If gage enters, force 
bearing further on the axle shaft, until gage does 
not enter. 

Figure 122 1009-122 
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Install retainer ring on axle shaft. Follow the 
same procedures as illustrated in Figure 1009-121 
to assemble the retainer ring. 

Use a .0015" feeler gage between the bearing 
and retainer ring to be sure that the retainer ring 
is seated. At least one point should exist: where 
the gage will not enter between the retainer ring 
and bearing. If gage enters completely around 
the diameter, retainer ring must be forced further 
onto the axle shaft. 

To assemble axle shaft assembly into housing, 
follow steps as illustrated in Figures 1009-115 
thru 1009-117. 

LUBRICATING NEW UNIT BEARING 
WITH GREASE 

Figure 123 1009-123 

Push seal and retainer away from bearing to 
allow a cavity between the seal and bearing. 

Figure 124 1009-124 

Fill cavity with a good quality #2 E.P. (ex­
treme pressure), lithium soap, wheel bearing 
grease. 
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REAR AXLE 

Figure 125 1009-125 

After cavity is full of grease, wrap tape com­
pletely around rib ring, and seal to enclose the 
cavity. 

Figure 126 1009-126 

Push seal towards the bearing until it contacts 
the rib ring. This will force the grease- between 
the rollers and cup. 

NOTE 
If grease is not apparent on the small ends 
of the rollers, repeat the same steps until 
grease is evident between the small end of 
the roller and cup. Remove tape. 

CARRIER SECTION 

Figure 127 1009-127 

L/ D Carrier. 

DISASSEMBLY 

NOTE 
If it becomes necessary to disassemble any 
parts inside the carrier, it is suggested that 
the entire axle be removed from the vehicle 
and held tight in a stand or rack. 
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Remove drain plug and drain lubricant. If 
there is no drain plug in the carrier, the lube will 
drain out as the cover plate is removed. 

Figure 128 1009-128 

Remove cover plate screws, cover plate, and· 
cover plate gasket. Discard old gasket. Tip carrier 
to allow lube to drain completely. 

Also, during this time clean the cover face of 
the carrier, making sure it is free from any nicks 
and any particles left by the old gasket. 



CARRIER SECTION 

Figure 129 1009-129 

Remove bearing caps. Note mating letters 
stamped on caps and carrier. This is important 
at time of assembly as they are to be assembled 
exactly as removed. Letters or numbers are in 
horizontal and vertical position. 

CAUTION 
Before removing differential case and ring 
gear, make sure the axle shafts are puiled 
out far enough for clearance to remove differ­
ential. 

Figure 130 1009-130 

Mount spreader to housing. Do not spread car­
rier over .020". Use dial indicator as shown. Note: 
This spreader can also be used on the Spicer 
Model 44 axle. 

Tools - :i:;:D-113 Spreader, ¢.;D-128 Indicator 
set. 
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Figure 131 1009-131 

Pry differential case from carrier with two pry 
bars as shown. After differential case has been 
removed, remo,·e spreader. 'Cse caution to avoid 
damage to ring and pinion. Mark on tag bearing 
cups indicating from which side thev ·were re-
moved. w 

Figure 132 1009-132 

Remove differential bearings with a puller as 
shown. 'Wire shims, bearing cup and bearing cone 
together. Identify from which side they were 
removed (ring gear side or opposite side). If 
shims are mutilated, replace ,vith new shims at 
the time of assemblv. Shims are available in 
thicknesses of .003" .. W005", .010", and .030". Re­
position case in puller and remove other bearing 
cone as described above. 

Tools-,#:DD-914-9P Press and Adapter Ring, 
#C-293-3 Adapter Plug, ±,-C-293-18 Adapter Set. 

NOTE 
It is recommended that whenever bearings 
are removed, they are (regardless of mile­
age) to be replaced with new ones. 
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Figure 133 1009-133 

Place a few shop towels over the vise to prevent 
the ring gear teeth from being nicked after it is 
free from the case. 

Place case in vise. Remove ring gear screws. 
Tap ring gear with a rawhide hammer to free it 
from the case. Remove case and ri,ng gear from 
vise. 

NOTE 
It is recommended that whenever the ring 
gear screws are removed, they are to be 
replaced with new ones. 

Figure 134 1009-134 

Replace case in vise and drive out lock pin which 
secures the pinion mate shaft. Use a small drift 
as shown. 
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Figure 135 1009-135 

Remove pinion mate shaft with drift as shown. 

Figure 136 1009-136 

To remove side gears and p1mon mate gears, 
rotate the side gears. This will allow the pinion 
mate gears to turn to the opening of the case. 
Remove pinion mate gears and also the spherical 
,vashers behind the gears. Lift out gears and 
thrust washers. Inspect all parts, including the 
machined surfaces of the case itself. Where neces­
sary replace all worn parts. If excessive wear is 
visible on all pa:rts, it is suggested that the com­
plete differential assembly be replaced. If any one 
of the gears are to be replaced, they are to be 
replaced as a set. 

NOTE 
Axle shafts which require end play adjust­
ment have a spacer block in the differential 
case. The spacer block controls the end thrust 
of the axle shaft. If the ends of the spacer 
block are worn, it is to be • replaced during 
assembly. Spacer block must not be used with 
ball or unit wheel bearings. 
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Figure 137 1009-137 

Turn nose of carrier in a horizontal position to 
remove pinion nut. Hold end yoke or flange with 
tool similar to the one shown, and remove pinion 
nut and washer. 

Tool-#_C-3281 Holding wrench. 

Figure 138 1009-138 

Remove end yoke or flange with tools as shown. 
If yoke or flange shows wear in the area of the 
seal contact, it should be replaced. 

Tool-#C-452. 
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Figure 139 1009-139 

Remove pinion by tapping with a rawhide ham­
mer. Catch the pinion with your hand to prevent 
it from falling to the ground and being damaged. 

NOTE 
On the spline end of the pm10n, there are 
bearing preload shims. These shims may 
stick to the bearing - pinion - or even fall 
out. The shims are to be collected and kept 
together since they will be used later in as­
semblv. Trv not to mutilate shims. If shims 
are mutilated, replace with new ones; shims 
are available in thicknesses of .003", .005", 
.010", and .030". 

Figure 140 1009-140 

Pull out pinion seal with puller as shown. Dis­
card seal. Replace with new seal at time of as­
sembly. Remove bearing cone and outer pinion 
oil slinger. 

Tool-#D-131 Slide hammer. 
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Figure 141 1009-141 

T~rn nose of carrier down. Remove outer pinion 
bearmg cup as shown. Locate driver on back 
edge of cup; drive cup out of carrier. Caution: Do 
not nick carrier bore. 

Tools-#D-147 Remover, #C-4171 Handle. 

Figure 142 1009-142 

NOTE 
The f!ont_ 3:nd rear axle carrier section may 
v~7:y m pm10n bore depth due to the possi­
bility of the need for either a baffle or slinger 
or both. 

The baffle serves the same purpose of assisting 
the lube to flow up through the oil channels to 
lubricate the pinion bearings. If used, they are 
part of the pinion setting adjustment. In Figure 
1009-142 we show the four different options. 
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Figure 143 1009-143 

Remove the inner bearing cup with tools as 
shown. 

Tools-#D-148 Removed, #C-4171 Handle. 

NOTE 
Shims are located between the bearing cup 
and carrier bore, and, as illustrated in Figure 
142, may also include an oil baffle. If 
shims and baffle are bent or nicked, they 
should be replaced at time of assembly. Wire 
the stacks together and measure each. If 
stack has to be replaced. replace with the 
same thickness. 

Figure 144 1009-144 

Remove inner pinion bearing cone with tools 
as shown. 

Tools-#DD-914-P Press, #DD-914-9 Adapter 
Ring, #C-293-39 Adapter Set. 

NOTE 
Both baffle and slinger are part of the pinion 
adjustment shims and are to be kept intact 
for assembly. 
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ASSEMBLY 

On all front axles ther~ are axle shaft oil seals 
which are pressed into the tube ends of the car­
rier. There are two different designs. 

DlffERENT:Ac END / I . ) WHEEL END 

~---..--I~ ---.----.-,) / 

~ 

Figure 145 1009-145 

A~ ~hown in Figure 1009-145, this design con­
sist~ of an axle shaft guide and seal. (One guide 
and or.e seal for each side.) 

Figure 146 1009-146 

As shown in Figure 1009-146, this design con­
sists of the integral seal (unit) whereby the seal 
and guide are combined. (One seal for each side.) 
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Figure 147 1009-147 

Assemble inner axle shaft seals and guides. 
To assemble axle shaft guides and seals, use tools 
as described. 

Tools-#D-112 Screw, #D-112-1 Adapter. 
When assembling the seals make sure they are 

positioned straight and do not get cocked. 
Turn forcing screw until it stops; seal will then 

be seated. 

Figure 148 1009-148 

Place differential case in vise as shown. Apply 
grease to new side gear thrust washers and hubs 
of side gear. Assemble both side gears. Apply 
grease to new pinion mate spherical washers and 
the pinion mate gears. Assemble pinion mate 
gears. An easy way to assemble the side gears and 
pinion mate gears is to have all parts lubricated 
before assembly. Assemble both side gears and 
thrust washers, hold them in place with hand, 
then assemble the pinion gears to hold the side 
gears in place. 

Rotate the side gears until the holes of the 
washers and pinion gears line up with the holes 
of the case. If the gears cannot be rotated by 
hand, install one of the axle shafts into the side 
gear Rpline and use a pipe wrench to turn the 
shafts. 
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Figure 149 1009-149 

If spacer block is used, assemble .as shown. Use 
a drift to line holes of the gears up with the case. 
Assemble shaft, drive on shaft to remove drift. 
Be sure vertical lock pin hole is lined up with that 
of the case, and that the pinion mate spherical 
washers are in place and lined up with gear and 
case. 

Figure 150 1009-1 SO 

Assemble lock pin. Peen metal of case over 
pin to lock in place. 
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Figure 151 1009-151 

Be sure flange face of the case is free of nicks 
or burrs. Assemble ring gear to case using new 
ring gear screws. Line up holes of gear and case. 
Draw up screws alternately and evenly. 

Torque screws to 45-60 lbs. ft. 
Tool-;:C-524-A Torque wrench. 

Figure 152 1009-152 

Install master differential bearing onto case. 
Remove all nicks, burrs, dirt, etc., from hubs to 
allow master bearings to rotate freely. 

Tool-#D-135 Master bearings. 
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Figure 153 1009-153 

Assemble differential case into carrier (less 
pinion). Mount dial indicator with a magnetic 
base as shown. Locate tip of indicator on flat 
surface of one of the gear screws. Mark screw 
with a piece of chalk. Force the differential as­
sembly as far as possible in the direction towards 
the indicator. With force still applied, set indi­
cator at zero (0). 

Tool-:;:D-128 Indicator. 

NOTE 
Indicator should have a minimum of .200" 
travel. 

Figure 154 1009-154 

Force the differential assembly as far as it will 
go in the opposite direction. Repeat these steps 
until the same reading is obtained. 

Record the reading of the indicator. 
This will be the total amount of shims required 

(less preload) and will he calculated later during 
assembly. 

After making sure the readings are correct, 
remove indicator and differential assembly from 
housing. Do not remove master bearings from 
differential case at this time. 
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Figure 155 1009-155 

View of ring and pinion set. 
Ring gears and pinions are supplied in matched 

sets only. Matching numbers on both the pinion 
and ring gear are etched for verification. If a 
new gear set is being used, verify the numbers of 
each pinion and ring before proceeding with as­
sembly. 

The distance from the centerline of the ring 
gear to the button end of the pinion for the Model 
44 (Front and Rear) axle is 2.625 inches. 

On the button end of each pinion there is etched 
a plus ( +) number, a minus (-) m.imb,21-, o:· a 
zero (0) number, which indicates the oest run­
ning position for each particular gear set. This 
dimension is controlled by the shimming behind 
the inner bearfng cup. 

For example - if a pinion is etched + 3, this 
pinion '"·ould require .003" less shims than a 
pinion etched "0". This means b~· removing shims, 
the mounting distance of the pinion is increased 
to 2.268" which is just what a --3 indicates. Our 
if a pinion is etched -3, we would want to add 
.003" more shims than would be required if the 
pinion were etched "0". By adding .003" shims the 
mounting distance of the pinion was decreased to 
2.622" which is just what a -3 etching indicated. 

If the old ring and pinion set is to be reused, 
measure the old shim pack and build a new shim 
pack to this same dimension. If a baffle is in the 
axle assembly, it is considered as part of the 
shim pack. 

To change the pinion adjustment, shims are 
available in thicknesses of .003", .005"; and .010". 

NOTE 
If baffle or slinger is bent or mutilated, it 
should be replaced. 

Measure each shim separately with a microm­
eter and add together to get total shim pack thick­
ness from original build up. 

If a new gear set is being used, notice the ( +) 
or ( - ) etching on both the old and new pinion and 
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adjust the thickness of the new shim pack to 
compensate for the difference of these two figures. 

For example: If the old pinion reads ( +) 2 and 
the new pinion is ( - ) 2, add .004" shims to the 
original shim pack. 

CARRIER SECTION 

Old PiRiOII 
llllarkiq -4 -l -2 -1 

+4 +0.008 +0007 +0 ()); +o 005 

+ 3 +0.007 +00); +0005 +0.004 

+2 +0.()); +0.005 +0004 +0.003 

+ I +0.005 +0.004 +0.003 +0.002 

0 +0004 +0.003 +0.002 +0.001 

-1 +0.003 +0.002 +0.001 0 

-2 +0002 +0001 0 -0.001 

-3 +0.001 0 -0.001 -0.002 

_, 0 -0001 -0.002 -0.003 

Figure 156 

The above procedures also apply to p1mon ad­
justment on the front axle which includes the oil 
slinger between the inner bearing cone and pinion, 
and baffle between the inner bearing cup and 
carrier. 

Nn flilli11 IIIIIRill 

I +1 +2 +l +4 

+0.004 +0.iXl.3 +0.002 +0.001 0 

+0.003 +0.002 +0.~ll 0 -0.001 

+0.002 +0.001 0 -0.001 -0.002 

+0.001 0 -0.!1JI -0.002 -0.003 

0 -0.001 -0.002 -0.003 -0.004 

-0.001 -0.002 -0.003 -0.004 -0.005 

-0.002 -0.003 -0.004 -0.005 -0.()); 

-0.003 -0.004 -0.005 -0.()); -0.007 

-0.004 -0.005 -0.()); -0.007 -0.008 

1009-lSo 

Pinion setting chart shown. Use this chart as a guideline to set pinion . 

• . 

. · J ;~----·- . 
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Figure 157 1009-157 

View of master pm1on block, pm1on height 
block, scooter gage, cross arbor, and master bear­
ing discs. 

NOTE 
Cross arbor and master bearing discs can be 
used on both the Model 30 and Model 44 
axles. Use large diameter discs for Model 44 
axle. 

Be sure that all carrier bores are free from 
all nicks, dirt or any other contamination. 
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Figure 158 1009-158 

Place the master pinion block into the pinion 
bore of the carrier as shown. 

Tool-#D-139 Master pinion block. 
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Figure 159· 1009-159 

Place arbor discs and arbor into cross bores of 
the carrier .as shown. 

Tools-# D-115-3 Arbor, # D-115-4 Arbor discs. 

Figure 160 1009-160 

Place pinion height block on top of master pin­
ion block, and against arbor as shown. 

Tool-#D-115-1 Pinion height block. 
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Figure 161 1009-161 

Place scooter gage on ·small step of pinion height 
block. Apply pressure with fingers making sure 
the gage is flat on the pipion height block, while 
pressure is applied, set indicator at zero "O". 

Tool-# D-115 Scooter gage. 

Figure 162 1009-162 

Slide scooter gage over arbor. As gage slides 
over top of arbor, it will travel in a clockwise di­
rection. When indicator is on center of arbor (on 
top), it will stop traveling in a clockwise direction. 
If indicator starts to travel in a counterclockwise 
direction, this means that you have passed the 
center (top) of the arbor. Record only the read­
ing when the indicator is at the highest point. 
This reading indicates the amount of shims neces­
sary to obtain the correct shim pack, plus ( + ) 
or minus (-) the etching on the bottom end of 
the pinion. If the etching is zero (0), the shim 
pack will remain unchanged. 

For example: If a pinion is etched + 3, this 
pinion would require .003" less shims than a pin­
ion etched zero "O". 

If a pinion is etched -3, we would want to add 
.003" more shims than would be required if the 
pinion were etched zero "O". 
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Figure 163 1009-163 

Measure each shim separately with a microm­
eter and add together to get total shim pack thick­
ness. If baffle is required, it is to be included in 
the shim pack. If slinger is used between the 
inner bearing cone and thrust face of pinion, the 
slinger is also to be measured and included as a 
part of the total shim pack. 

Figure 164 1009-164 

Place the required amount of shims (and baffle 
if used) in the inner bearing bore; drive the inner 
bearing cup into carrier with tools as shown. 

Tools-#D-145 Cup installer, #C-4171 Handle. 
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Figure 165 1009-165 

Assemble the outer pinion bearing cup into 
carrier as shown. 

Tools-#D-144 Cup installer, #C-4171 Handle. 

J 

Figure 166 1009-166 

Assemble inner bearing cone (and slinger if 
used) on pinion, place bearing installer over pin­
ion shaft as shown. Drive bearing on shaft until 
it is completely seated. 

Tool-# W-262. 
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Figure 167 1009-167 

Install pinion into carrier. 
Assemble outer pinion bearing cone, (slinger 

if used) and end yoke onto pinion spline. 

NOTE 
Do not assemble preload shims or pinion oil 
seal at this time. 

Use yoke installer (as shown) to assemble end 
yoke onto spline of pinion. 

Tools-# W-162 Installer, ;:C-3281 Holder. 

. . 

.·~~­... r 
► 

Figure 168 1009-168 

Assemble washer and pm10n nut. Torque nut 
until it requires 10 lbs. inch to rotate pinion. 
Rotate pinion several times before checking pinion 
position. This is to seat the bearings and assure 
a more accurate reading of pinion depth setting. 

Tool-#C-685-A Inch lb. torque wrench. 

NOTE 
The reason for not assembling preload shims 
and new pinion oil seal at this time is due 
to the possibility of having to adjust pinion 
preload or pinion adjustment. It would be 
necessary to again remove the seal, and as 
mentioned, whenever seals are removed they 
are to be discarded because of possible dam­
age. 
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Figure 169 1009-169 

Place . arbor and arbor discs ( small diameter 
discs for Model 30 axle) into cross bore of carrier. 
Place pinion height blcck on button end of pinion. 
Set dial indicator on zero ··o". 

Slide scooter gage across or over arbor. 
Indicator will read a plu~ (- ) or minus (-) 

at its highest point, depending on the etching of 
the pinion. 

NOTE 
Indicator reading within .002 of etching i~ 
considered acceptable. 
If pinion positioned is found to be within 
specification;; continue v,.-ith build up. If 
pinion position is not within specification:-;, 
change shim pack thickness under inner 
bearing cup. 

Remove pinion nut, washer, end yoke, slinger, 
and bearing cone. Assemble preload shims (which 
were removed during disassembly) onto pinion . 
Assemble bearing cone, slinger. 

I 
~·· • :~-~~ . -~~~ -~ · .. ~ •:-.•. -'- · • 

Figure 170 1009-170 

Apply a light coat of hypoid lubricant to the lip 
of the pinion seal and assemble into housing-. 

Tools-~ W-147D Seal installer, :C-4171 Han-
dle. •• • 
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Figure 171 100'1-171 

Assemble end yoke, washer, and pinion nut. 
Torque nut to 200-220 lbs. ft. 

Tcols-#C-4053 Torque wrench, #C-3281 Yoke 
holder. 

Figure 172 100'1-172 

Using an inch lb. torque wrench as shown, 
rotate pinion. Torque of pinion should read be­
tween 20-40 lbs. inch. 

To increase preload, remove shims ; to decrease 
preload, add shims. 
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Figure 173 1009-173 

L/D Carrier Section. 

CARRIER SECTION 
The illustration in Figure 1009-173 shows the 

arrow in the pinion pointing in two directions. The 
direction of the arrow pointing towards the end 
yoke indicates that by removing pinion locating 
shims, the distance from the center line of the 
axle to pinion button is increased giving a plus 
reading. The preload shim pack do not affect the 
pinion depth setting. 

Arrows on the ring gear illustrate the method 
to increase or decrease backlash and differential 
bearing preload. 

ASSEMBLY OF DIFFERENTIAL 
Place differential assembly (with pinion assem­

bled) into housing. Differential master bearings 
should still be installed to differential case. 

Figure 174 1009-174 

Set up dial indicator as shown. Be sure to locate 
dial indicator on same ring gear screw as shown 
in Figure 1009-1. Force ring gear to mesh with 
pinion gear. Rock ring gear to allow the teeth 
of the gears to mesh. With force still applied to 
the differential case, set indicator at zero "0". 

Tool-# D-128 Indicator. 
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Figure 175 1009-175 

Force the differential assembly (ring gear) 
away from the pinion gear to obtain an indicator 
reading. Repeat until the same reading is obtained 
each time. This reading will be the necessary 
amount of shims between the differential case and 
differential bearing on the ring gear side. Remove 
indicato_r and differential case from the carrier. 

Remove master bearings from differential case. 

F·igure 176 1009-176 

Assemble the required amount of shims onto 
hub (ring gear side) as determined in Figure 
1009-175. Place bearing cone on hub of case. Use 
bearing installer to seat bearing cone as shown. 

Tools-#D-156 Installer, #S-4171 Handle. 
Assemble the remaining of the total shim pack 

which was determined in Figure 1009-154 on the 
opposite side of the differential case. Add an 
additional .015 of shims on this side to compensate 
for differential bearing preload. Assemble differ-
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ential bearing using the same tools as shown in 
Figure 1009-176. 

For example: 
In Figure 1009-154 (less pinion) a total of .085 

indicator reading was recorded. 
In Figure 1009-175 (with pinion) a total of .055 

indicator reading was recorded. This leaves a bal­
ance .030 of shims for the opposite side and adds 
up to the .085 which was first recorded. 

Add an additional .015 shims on the opposite 
side for bearing preload and backlash. 

Ring gear side-.055 
Opposite side-.030 
Opposite side preload.:._.015 

Figure 177 1009- 177 

Install spreader and indicator to carrier as shown. 
Do not spread carrier over .015 ". 
Remove indicator. 

Figure 178 1009-178 

Assemble differential bearing cups to differ­
ential bearing cones. 

Install differential assembly into carrier. 
Cse a rawhide hammer to seat differential as­

sembly into cross bore of carrier. Care should be 
taken to avoid nicking the teeth of the ring gear 
and pinion during assembly. 
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Figure 179 1009-179 

Install bearing caps. Make sure the letters 
stamped on the caps correspond with those on the 
carrier; torque bearing cap screws to 70-90 lbs. ft. 

Tool-#C-524-A Torque wrench. 

Figure 180 100'1-180 

Check ring gear and p1mon backlash in three 
equally spaced points with dial indicator as shown. 

Backlash tolerance is .005 to .008 and cannot vary 
more than .002 between points checked. 

High backlash is corrected by moving the ring 
gear closer to the pinion. 

Low backlash is corrected by moving the ring gear 
away from the pinion. 

These corrections are made by switching shims 
from one side of the differential case to the other. 

Figure 181 100'1-181 

Install new cover gasket and install cover plate. 
Torque screws to 30-40 lbs. ft. 

Tool-#C-524-A Torque wrench. 
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Installation 

Warning: 
Safety is the basic factor to 
consider at all times, in the 
operation of these drives. 
Through the use of proper 
clothing and tools - with 
proper application and methods 
of handling, you can prevent 
serious accidents and injury to 
yourself and your fellow 
workers. 

Proper installation of the Shatt­
Mounted Drive is essential for 
safety, economical operation, and 
long life. Consult PTC Drive Divi­
sion it there are any changes in 
operating conditions or loading 
from that for which the drive was 
sold, or as stamped on the name­
plate specifications: 

Warning: 
Prior to operation at input 
speeds of 2000 rpm or higher. 
Consult PTC Drive Division to 
review application. Under 
certain conditions, speeds 
higher than 2000 RPM input 
could result in property damage 
or personal injury. 

Mounting on Shaft 
It is important that the driven 
shaft, on which the reducer is to 
be mounted, is clean and free 
from burrs. Mount reducer on 
driven shaft using ·p· dimension 
as the maximum and recom­
mended length of shaft extension 
into hollow shaft to permit use of 
wheel puller to remove reducer. 
Minimum shaft extension to be 
used in hollow shaft is equal to ·p 
minus Y' dimension. Dimension ·y· 
locates keyseat in driven shaft. 

Link-Belt@) 
shaft mounted speed reducer 
Patent applied for Before start 1111 . 1111 to proper 
Size 1070 Part 1952Yl84-E Model 76 Ratio 15:1 Intl wrtll Ille follow1n1 la11t1ant 

Output R.P .M 10 40 90 120 Ambient temp ts· to so·F so· to 12s·F 
H .P. Rating AGMA Class 1 .50 1.9 3.6 4.2 AGMA Lubrican No.2-3 No.4-5 
Pl'C PTCCorporatior. 

Drive 0 1v,s10n 
Pt1,1ade1pn,a Pennsy1van,a 

Cll.an1e 011 nery 2SOO llours or 6 aontlls al nor ■ .al serY1ce 
For snere unrce. c•.an1t 011 enry t to l 1tonUs 

1974148 1 

Dimension Chart 

Type S Type D 
Single Reduction Double Reduction 

Size p y Size p 

107 4¼ ¾ 107 4¼ 
115 4¾ ¾ 115 4¾ 
203 53/s 1 203 53/s 
207 61/s 1 207 61/s 

215 71/a 1¼ 215 71/a 
307 8 1¼ 307 8 
315 6¾ 1¼ 315 9¼ 

407 11 
415 12 
507 13½ 
608 15½ 

Use a lubricant on the driven shaft to 
facilitate assembly. 

y 

¾ 
¾ 

t 
1 

1¼ 
1¼ 
1¼ 
1 1/4 

1¼ 
1¼ 
1¼ 

-v 



Wamlng: 
For safe handling, use only 
proper llfttng equipment such 
as crane or hoist, having ample 
load-carrying capacity. Hand 
llfttng ts dangerous. Use lifting 
lug on reducer, where provided, 
to 11ft reducer only. When 
necessary to lift reducer and at­
tached accessories, use 
properly placed slings of suita­
ble capacity. 

Mounting Assemblies and 
V-Belt Drive Positions 
The reducer may be mounted in 
any of the assemblies shown. 
Assembly 1 & 6 are 
recommended; alternate 
assemblies can be used where 
space limitation, motor location or 
tie rod clevis supports dictate their 
selection. 

Avoid excessive overhang on both 
driven shaft and input shaft by 
mounting reducer as close as 
possible to bearing support and 
mounting the center of the V-Belt 
sheave on the input shaft a 
distance of no more than 1 ½ times 
the shaft diameter away from the 
reducer. 

caution: 
Do not hammer on reducer or 
sheave when mounting on shafts 
as damage to bearings may result. 
Tap lightly with a soft mallet. 
Tighten the three setscrews to 
their rated torque value against 
the driven shaft. Stake keyseat in 
driven shaft to prevent key from 
moving. 

After assembly has been 
determined, arrange V-Belt drives 
to provide maximum adjustment to 
V-Belt drive centers. Variations up 
to ±45° are permissible. 

Warning: 
A protective guard meeting 
OSHA requirements must be 
mounted around the V-Belt in 
any Installation where personnel 
could possibly come In contact 
with the drive or serious 
personal Injury might result. 
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SINGLE AND DOUBLE REDUCTION SIZES 107 THAU 307 

ASSUleLY 1 AsstlleLY 2 

ASSEMelY) 

SINGLE AND DOUBLE REDUCTION SIZE 315 

ASS(MeLY 1 

ASSEll■LY3 ASSElleLY • 

DOUBLE REDUCTION SIZES 407 THAU 608 

ASS(ll■LY S ASSElleLY S 



Tie Rod and Tie Rod Plate Locations 

SINGLE AND DOUBLE REDUCTION SIZES 107 THRU 307 
CLOCKWISE ROTATION OF HOLLOW SHAFT 

~ 

.J§· ~-ioi _.,_._ 

ASSEMBLY 1 ASSEMBLY 2 

COUNTER-CLOCKWISE ROTATION Of HOLLOW SHAFT 

ASSEMBLY 1 ASSEMBLY 2 

ASSEMBLY 3 ASSEMBLY 4 

-Y-r_ T~ 

,., 

ti~ ,.~ 

ASSEMBLY 3 ASSEMBLY 4 

SINGLE AND DOUBLE REDUCTION SIZE 315 
CLOCKWISE ROTATION OF HOLLOW SHAFT 

(© 0 

/#✓ 
.l✓- ~ 

ASSEMBLY 1 ASSEMBLY 2 

COUNTER-CLOCKWISE ROTATION OF HOLLOW SHAFT 

-~ Toi 

~ 

(© 
ASSEMBLY 1 ASSEMBLY 2 

To; 7-
r 
0 ©) 

ASSEMBLY 3 ASSEMBLY 4 

ASSEMBLY 3 ASSEMBLY 4 

DOUBLE REDUCTION SIZES 407 THRU 608 
CLOCKWISE ROTATION OF HOLLOW SHAFT 

ASSEMBLY 5 ASSEMBLY 6 ASSEMBLY 7 

COUNTER-CLOCKWISE ROTATION OF .HOLLOW SHAFT 

ASSEMBLY 5 ASSEMBLY I AISEM9LY 7 

r11c 
Caution: 
Tie Rod must be mounted only in 
one nf the positions shown, or 
property damage may result. If 
any other position is desired -
consult PTC Or,ve Division. 

Installation 
Locate tie rod and tie rod plate 
with relation to rotation of the 
• driven shaft. Assemble tie rod 
plate onto housing with two bolts 
furnished with tie rod. Bolt into 
location selected on housing by 
removing standard bolts in 
housing. 

Tie rod plate location 1 , for each 
assembly, is preferred. Alternates 
are given in order of preferred 
positions. Position clevis support 
so that the tie rod is at 
approximate right angle to the 
centerline through the hollow shaft 
and tie rod mounting plate. 
Variation from position shown is 
permissible in tie rod up to 1 5 ° 
towards - or 30° away from 
housing. Use tiered turnbuckle to 
adjust V-Belt tension. Use jam nut 
to lock turnbuckle. 

Warning: 
The Rod must be connected 
with bolts properly torqued, and 
mounted to a solid base. If tie 
rod breaks loose, serious injury 
might result. 

SIZE 608 

3 



Lubrication 
Caution: 
Shaft-Mounted Reducers are 
shipped without oil. 

The reducer is lubricated by an \.;ii 
reservoir in the housing. The 
correct amount of oil is important 
to the proper operation of the 
speed reducer. Excessive oil may 
cause leakage or overheating; 
insufficient oil may cause 
overheating or damage to rotating 
parts. 

Fill oil reservoir to proper level 
with correct grade of oil, per 
table:-

Typlclll Ola ■11lng AGIIA Recommendations 

Table below shows recommended 
lubricants and change periods. Do 
not use lubricants of the extreme 
pressure (E.P.) type or those 
containing slippery additives when 
reducer is equipped with a 
backstop. 

AGMA NUMBER 

Ambient Temperature 

Below 15° to so0 to 
15°F 60°F 150°F 

Consult 2-3 4-5 
Drive 
Otvision 

Oil Change 
Per 

Hours 

Initial Periodic 

150 2500 

LUBRICANT AGMA OIL GRADE 
MANUFACTURER 2 
AMOCO AMERICAN 

INDUST. #31 

ARCO DURO S-315 
CHEVRON O.C. TURBINE 68 
CITGO PACEMAKER 30 
EXXON TERESSTIC 68 
GULF HARMONY 53 
KEYSTONE 543 
MOBIL D.T.E. 

HEAVY 
MEDIUM 

SHELL TURBO 33 
SUNOCO SUNVIS 31 
TEXACO REGAL 

RO-68 

The. table to the right shows 
approximate oil capacities for all 
sizes and assemblies. These 
capacities are for reference only, 
and are intended to assist you in 
the determining how much oil to 
provide for each reducer. The 
proper amount of oil for each 
specific reducer can be 
determined only by filling the 
reservoir to the level of the plug. 

Warning: 
Do not loosen or remove 
lubrication plugs while reducer 
is operating, or personal injury 
might result. 

Drain and flush gear housing after 
first 150 hours of operation, and 
every 2500 hours thereafter. 
Check oil level occasionally when 
unit is not operating, and add oil if 
necessary. Keep breather holes 
clean at all times to pr~vent 
pressure build-up in reducer. 

4 

3 
AMERICAN 
INDUST. #51 
DURO S-465 
O.C. TURBINE 100 
PACEMAKER 60 
TERESSTIC 100 
HARMONY61 
49 LIGHT 
D.T.E. 
HEAVY 

TURBO 41 

I 
SUNVIS 51 
REGAL 
RO-100 

4 5 
AMERICAN AMERICAN 
INDUST. #75 INDUST. #95 
DURO S-700 DURO S-1000 
O.C. TURBINE 150 O.C. TURBINE 220 
PACEMAKER 80 -
TERESSTIC 150 NUTO 220 
HARMONY 75 HARMONY 88 
432 1790 
D.T.E. D.T.E. 
EXTRA HEAVY BB 

TURBO 69 TELLLJS 71 
SUNVIS 75 SUNVIS 99 
REGAL REGAL 
RO-150 GR&O 

Approximate Oil Capacities 

Horizontal Assemblies 

Reducer 1 2 3 4 
Size Capacity, U.S. Quarts 

107$,1070 1½ 1¾ 1% 1½ 

115$,1150 1¾ 1% H's 1¾ 

203S,2030 31/a 3 3¼ 3¾ 

207S,2070 4½ 4¼ 4¾ 4% 

215S,2150 5% 5¼ 53/a 6¼ 

307S,3070 8¼ 7½ 8¾ 9¾ 
315S 4% 5¾ 4% 61/a 

3150 16¼ 6 16% 11¾ 

Horizontal Assemblies 

Reducer 5 6 7 
Size Capacity, U.S. Quarts 

4070 6 11½ 6 

4150 6 12 6½ 

5070 10½ 21 8¾ 

6080 34 24¼ 35 



Horizontal Mounting­
Oil Levels 
Face input shaft side when 
determining assembly. All Shaft­
Mounted speed reducers are 
furnished with oil level, drain and 
breather plugs arranged for 
horizontal mour.!ing as in 
Assembly 1 or 6. The user can 
reposition plugs for other 
assemblies. 

Standard speed reducers may be 
mounted with input shaft inclined 
upward or downward from 

Oil Levels 

horizontal, to a maximum of 20°, 
without modification. If reducer is 
to be installed at an angle greater 
than 20° upward or downward, 
consult PTC Drive Division. 

Vertical Mounting­
Oil Levels 
Standard shaft-mounted speed 
reducers can be supplied with 
minor modifications for either input 
shaft up or input shaft down. 
Consult PTC Drive Division. 

SINGLE AND DOUBLE REDUCTION SIZES 107 THAU 307 

DRAIN (F.S.) 

ASSElll8LY 1 

¥1 ·. 0 
• ."·~ 

· - .✓ , · 

,} <) 

DRAIN 

ASSEMBLY 2 

OIL 
LEVEL 

SINGLE AND DOUBLE REDUCTION SIZE 315 
tfl£ATHER 

DRAIN 

AS$EMBLY1 

OIL LEVEL 
3150 

OIL 
LEVEL 

DRAIN 

ASSEMBLY 2 

DOUBLE REDUCTION SIZES 407 THRU 608 
8REATHER 

""'""""""'.......,.,_....,.,.,.,.,.,.,.,l!,~V-~VEL 

4150 
5070 

DIIA9I 

ASSElal.Y 5 

IOIO 

OR. 
LEVEL 

4070 
4150 
51170 

BREATHER 

ASSEMBLY I 

OIL LEVEL 
315$-F.S.) 

OIL 
LEV£L 
IOIO 

BREATHER-F.S. 

: ~ 

'- l 
. \ _ ... • · •• 

(") c· . . ✓ 

DRAIN 

ASSEMBLY 3 

9REATHER 

DRAIN 

ASSEMSLY 3 

BREATHER 

DIIAIN 

OIL LEVEL 
3150 

PIC 

9REATHEII 

,-, ( ( 

. : ! . ..,- ·, 
, 1 I -- .. 

, .. r -· 
t ' 

fQ 

DRAIN 

BREATHER 

DRAIN 

ASSEIIBLY4 
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Safety First 

In the maintenance and operation 
of mechanical equipment. 
SAFETY is the basic factor which 
must be considered at ali times. 
Through the use of the proper 
clothes. tools and methods of 
handling, serious accidents 
causing injury to you or your 
fellow worker can be prevented. 

Warning: 
Before proceeding with any 
installation or maintenance 
work, put the motor starter in a 
locked out position so that the 
motor cannot be started 
accidentally. 

Disassembly and 
Reassembly 

To service the reducer, 
disconnect the V-belt and remove 
the sheave from the input shaft. 
Disconnect the tie rod by 
removing the two bolts in the tie 
rod plate. Loosen the three (3) set 
screws in the hollow shaft. 
Remove the reducer from the 
driven shaft with an internal wheel 
puller by inserting the jaws into 
the internal groove in the hollow 
shaft or by using a Link-Belt 
Shaft-Mounted Reducer Puller. 

Warning: 
Before pulling reducer from 
driven shaft, support weight of 
reducer with hoist and properly 
placed slings having ample 
load-carrying capacity to 
prevent personal injury or 
property damage. 

Drain oil from reducer before 
proceeding further. 

Refer to parts drawings and 
parts lists. 
6 

Size 107 through 307 

1 . Place unit on blocks with input 
shaft down. 

2. Remove nuts, washers and 
bolts at housing-cover joint. 

3. Using two pieces of key stock 
- or a bar as shown below -
across the hollow shaft. 
tighten two screws into the 
tapped holes in the cover to 
separate the housing and the 
cover. Alternately turn screws 
and use a soft hammer 
around perimeter of joint. 

4. Lift cover free of housing and 
internal assembly. 

5. Lift shaft and gear assemblies 
from housing. 

6. On any shaft and gear 
assembl ies (low speed, 
intermediate speed or high 
speed) where parts are to be 
replaced, remove retaining 
rings and press off bearings 
and gears. 

7. Remove oil seals from housing 
and cover. 

8. Flush and clean al l internal 
assemblies, housing and cover 
with a clean solvent. 

9. Reassemble in the reverse 
order. replacing worn parts as 
required. Use new joint gasket. 

1 O. When replacing seals, use 
extreme caution to avoid 
damage when sl iding over 
keyway in input shaft and set 
screw holes in hollow shaft. 
Use thin shim stock or mylar 
to cover these areas until 
seals have been tapped into 
place. flush with housing. 

Size 315 through 608 

1. Place unit on blocks with input 
shaft !.Jp. (size 608 with input 
shaft down) 

2. Remove nuts. washers and 
bolts at housing-cover joint. 

3. Use two bolts in tapped holes 
of housing flange for jack-screw 
operation to separate housing 
and cover. Turn bolts evenly to 
prevent cocking and damage to 

• internal parts. 

4. Proceed as in steps 4 through 
10 under "Size 107 through 
307" 



Parts Drawing and Parts List Size 107 through 307 

Locator 
Number 

1 

2 
3 
4 
5 
7 

24 
25 
30 
31 
32 
33 
34 
41 
44■ 

45 
46 
47 
54 
56.A 
57.A 
48 
50 
51 
52 
53 

DOUBLE RIDJCTION 

Name of Part 

Housing 
Housing Cover 
Closure 
Closure 
Closure 
Gasket 
Oil Seal 
Oil Seal 
Ball Bearing . 
Ball Bearing 
Ball Bearing 
Ball Bearing 
Ball Bearing 
Key 
Retaining Ring 
Retaining Ring 
Retaining Ring 
Retaining Ring 
Retaining Ring 
Retaining Ring 
Retaining Ring 
Low Speed Shaft 
High Speed Gear 
High Speed Pinion 
Low Speed Pinion 
Low Speed Gear 

■ Ratio 24 to 1 only A 203, 21 5 and 307 

Quantity 
Per Reducer 

1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
1 
2 
2 

f'IC: 

SINGLE REDUCTION 
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Parts Drawing and Parts List Size 315 and 407 

65 

~ 3150 ONLY 
O RATIO 24 :1 O""-.Y 

3I5S ONLY 

Locator Quantity 
Number Name of Part Per Reducer 

1 Housing 
2 Housing Cover 
4 Retainer 
5 Retainer 
.6.6. Retainer 1 
7 Gasket 1 
8 Gasket 1 

30 Oil Seal 1 
31 Oil Seal 2 
32 Ball Bearing 1 
33 Ball Bearing 1 
34 Ball Bearing 2 
35 Ball Bearing 2 
41 Key 1 
49 Retaining Ring 2 
50.6. Retaining Ring 1 
51 Retaining Ring 1 
52 Retaining Ring 2 (315) 

1 ( 407) 
53.6. Retaining Ring 2 
540 Retaining Ring 
61 Low Speed Shaft 
62 Low Speed Gear 
63 Low Speed Pinion 
64 High Speed Gear 
65 High Speed Pinion 

.6.315 Only □ Ratio 24 to 1 only 
8 



Parts Drawing and Parts List Size 415 through 608 

Locator 
Number 

1 
2 
3 
4 
5 
6.A 
7 
8 
9 

10 
11 
12 
30 
31 
32 
33 
34 
35 
48.& 
51 
60 
61 
62 
63 

.A 608 Only 

0 
\ 
\ 

Name of Part 

Housing 
Housing Cover 
Bearing Retainer 
Bearing Retainer 
Bearing Retainer 
Bearing Retainer 
Bearing Retainer 
Gasket 
Gasket 
Shim Set 
Shim Set 
Shim Set 
Oil Seal 
Oil Seal 
Roller Bearing 
Roller Bearing 
Roller Bearing 
Roller Bearing 
Cover 
Low Speed Shaft 
Low Speed Gear 
Low Speed Pinion 
High Speed Gear 
High Speed Pinion 

Quantity 
Per Reducer 

1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
2 
1 
1 
2 
2 

f'IC: 

6080 ONLY 

9 



Recommended Spare 
Parts 

One set of spare parts is usually 
adequate for 1 to 5 ident:ca! 
reducers operating in the same 
general area. under average 
conditions. where a possible 
breakdown will affect only one 
reducer. Where continued 
operation is extremely vital and/ or 
type of service is unusually 
severe. consideration should be 
given to carrying additional sets of 
spare parts. 

For installations having 5 to 1 O 
identical reducers where 
continued operation is extremely 
vital. and/or where type of service 
is unusually seyere. some 
customers carry a complete spare 
·educer. in addition to spare parts. 

For installations having more than 
1 0 identical reducers. or for large 
:iuantities of same size reducers 
regardless whether identical or 
not. consult Link-Belt for spare 
parts recommendations. State the 
3xact nature of the application. ifs 
mportance regardirg continued 
Jperation. and any other factors 
Nhich will aid us in making proper 
·ecommendations. 

:)ne set of spare parts for a Link-
3elt shaft-mounted speed reducer 
:::onsists of: 

,Q 

One high speed pinion 
One high speed gear 
One set high speed bearings 
One housing joint gasket 
One set oil seals 

Ordering Instructions 

Parts may be obtained for any 
Link-Belt shaft-mounted speed 
reducer by submitting the 
following data: 

Data required from speed reducer 
nameplate: 

1. Part Number 

2. Reducer Size and Model 
Number 

3. Ratio 

Data required from parts drawings 
and parts lists: 

1 . Locator number 

2. Name of part 

With the above information, any 
Link-Belt reducer or reducer part 
can be correctly identified from 
complete factory records 
maintained by the PTC Drive 
Division. 



Trouble Shooting 
An analysis of trouble shooting procedure appears in the table below. showing 
possible irregularities of performance. details of their causes and remedies. 

• Trouble shooting and repair. 

Causes Remedy 

Overloading Load exceeds drive capacity. Check rated capacity of drive. Replace with 
drive of sufficient capacity or reduce load. 

Insufficient oil. 

Over- Too much oil in the drive causes churn- Check oil level. Adjust to level indicated. 
heating 

Improper ing. and excessive heat is generated by 

lubrication the fluid frict ion of the churning oil. 

Flush and refill to indicated oil level with 
Wrong grade of oil. grade specified on drive nameplate. Typical 

oils are listed on page 4. 

Tie rod Improper installation. Check mounting bolts and tighten. Check 
support. clevis support for rigidity and strengthen if 

necessary. 

Wear. evident by dullness of balls and Replace worn bearings. Clean and flush drive 
raceways. Wear of bearings is caused by 
abrasives in oil. 

and replace oil. 

Failing Spalling or flaking-out of metal in race- Replace worn bearings. Check and remedy 
bearings ways usually indicates overloading. bearing clearances. loading of drive. and 

overhung loads. 
Bearing cage failure usually indicates 
overloading. 

Noise 
and Excessive!y 

I 
Overloading causes pitting of tooth face. Determine if load exceeds nameplate rating 

vibration worn gears If overloaded reduce load or replace with 
reducer of sufficient capacity. 

Insufficient A low oil level reduces the muffling effect Check oil level. Fill to level indicated. 
oil of the oil. 

Excessive shock loads or improper con- Inspect drive for broken parts. loose bolts. 
Loose parts nection with other machinery. nuts and screws. Check all keys for proper 

~ize and fit. 

Excessively Check recommended speed range. Reduce 
high speed or install drive with sufficient speed 

speeds range. 

Excessive Worn Bearing exposure to an abrasive causes Worn bearing balls and raceways have a dulled 
shaft bearings wear in the balls and raceways. appearance. Replace worn bearings. Clean 

end play and flush drive and ~eplace oil. 

Worn gears and keys or loose screws Replace worn gears and keys. Tighten loose 
Excessive Worn gears cause backlash. Backlash increases with screws. 
backlash or loose the number of gear sets; therefore. back-

parts lash is normally greater in double reduction 
drives. 

Excessive oil. Check oil level and drain to indicated level. 
Oil 

leakage Clogged breather. Clean or replace breather. Clean breather 
hole with pipe cleaner and a suitable non-
flammable solvent. 

l'IC 
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Backstops for Link-Belt® Shaft-Mounted Speed Reducers 
Backstops can be installed on shaft -mounted speed reducers to 
prevent reverse rotati on . . A.pplications that could require backstops 
include elevators. incl ined conveyors and pumps. • 

This device operates on the overrunning clutch principle. auto­
matically prevent ing reverse rotation of driven shaft resulting from 
power stoppages or other causes. 

Locking action occurs through an infinite number of gripping posi­
tions. 

On each speed reducer. provision is made for mounting backstop. A 
keyway in the housing bore matches the keyseat in the outside 
diameter of the backstop. 

This backstop kit is used for shaft-mounted speed reducers Type S 
single reduction. and Type O double reduction . Since certain parts 
wil l not be required (see parts list) - after assembly is completed 
and operation of the backstop checked. the extra parts may be dis­
carded. 

Installation Rotation of Hollow Shaft - When Viewed from Input Shaft Side 

Warning: Before installing back­
stop 
Disconnect motor from power 
source so that motor cannot be 
started accidentally. Establish 
correct direction of rotation of 
input shaft for desired rotation of 
hollow shaft . (Refer to sketches -
"Rotation of Hollow Shaft") 

. Establ ish motor wir ing arrange­
ment. wh ich \Nill result in correct 
rotat iqn of input shaft. Do not wire 
motor using reversible type start­
ing switch. 

Failure to perform any of the 
above steps could result in per­
sonal injury or machine damage 
- or both. 

It is also necessary to determine 
assembly Style 1 or Style 2, by 
comparing with drawing Page 1 3. 

1. Drain oil from housing. On 
Style 1 units. pry out steel 
cover at opposite end of high 
speed shaft. and discard. On 
Style 2 units. remove screws 
and washers. steel cover and 
gasket. 

12 

Note: On sizes 3150 and 
407D. backstop is installed on 
intermediate speed shaft on 
same side as input shaft. 

CLOCKWISE 

AIUIOW NAMEPLATE SHOWS IIIOTATION OF HOU.OW SHAFT 

BACKSTOP FAR SIDE 
SI NGL.E REDUCTION 

107S TMRU 315S 

BACKSTOP FAR SIDE 
DOUBLE REDUCTION 

1070 TMRU 3070 

BACKSTOP FAR SIDE 
DOUBLE REOUCTiON 

4150 . 5070. 6080 

BACKSTOP NEAR SIDE 
DOUBLE REDUCTION 

3150 ANO 4070 

COUNTER-CLOCKWISE 

AIIIIIIOW NAMEPLATE SHOWS IIIOTATION OF HOLLOW SHAFT 

BACKSTOP FAR SIDE 
SI NGL.E REDUCTION 

107S TM RU 31 SS 

BACKSTOP FAR SIDE 
OOUBL.E REDUCTION 

1070 THRU 3070 

2. Thoroughly clean suitable sur­
face area on housing. on input 
side above hollow shaft. and 
firmly attach self-sticking ar­
row nameplate to reducer to 
correctly indicate proper 
hollow shaft rotation. 

Never install backstop until 
desired direction of output 
shaft has been established. 

3. On Size 3150. insert retaining 
ring in unit. 

BACKSTOP FAR SIDE 
OOUBL.E REDUCTION 

4150 , 5070 . 6080 

BACKSTOP NEAR SIDE 
DOUBLE REDUCTION 

3150 ANO 4070 

4. Check housing bore. Backstop 
should slide into housing bore 
easily if bore is clean and free 
of burrs. 

CAUTION: Use only hand 
pressure when installing back­
stop. as hammer blows can 
cause damage. Arrows 
marked on either side of back­
stop indicate the direction of 
free rotation of shaft permitted 
by backstop. 



Installation (continued) 

5. Install backstop with arrow 
pointing in proper direction. 
See diagrams above. (See 
special instructions tor size 
415. 507 and 608 - model 
79) 

6. A temporary cardboard 
internal collar is furnished to 
facilitate assembly. With back­
stop in proper relationship to 
reducer tor required shaft rota­
tion draw collar approximately 
half way out of backstop bore. 
Position backstop on end of 
shaft and push into hOusing 
bore and onto shaft with a 
turning motion in a direction 
opposite to arrow until it is 
fully seated and keyways are 
aligned. Shaft will force tempo­
rary collar from backstop bore. 

7. Insert key between backstop 
0.0. and housing bore. 
WARNING! It is vitally im­
portant to use the key with this 
backstop. USE ONLY THE 
KEY FURNISHED with kit. or 
serious injury could result. Use 
only finger pressure and fit if 
necessary. 

8. For Style 1 units. install new 
cover from Backstop Kit. For 
Style 2 units, install original 
cover. screws. washers and 
new gasket. 

9. Thoroughly clean suitable sur­
face area in conspicuous lo­
cation on reducer. and firr,:-ily 
attach self-sticking "Caution" 
nameplate. 

10. Refill housing with oil. 

11 . Recheck for proper direction 
of rotation. by turning input 
shaft by hand before connect­
ing motor and/ or belts. 

Size 415, 507 and 608 
Model '79 
Backstops for these reducers are 
complete with an integral inner 
race. The backstop for the Size 
41 5 mounts directly into the 
housing high speed bore. The 
backstop for the Size 507 and 
Size 608 mounts into a cartridge. 

The Size 507 cartridge is 
furnished as part of the kit and 
must be assembled to the reducer 
housing. The Size 608 cartridge is 
integral with the bearing retainer 
Loe. 4. 

6-1 . Insert the backstop body 
(less inner race) into the 
housing or cartridge bore to 
check the fit . If the backstop 
enters fully. remove it. It the 
backstop will not enter fully. 
remove it. file burrs and 
recheck the fit. 

6-2. Assemble the inner race with 
key onto the shaft. Light force 
may be needed to assemble 
this part. Assemble the 
retaining ring into the shaft 

·Number 
Per Reducer 

Name of Part Style 1 Style 2 

cover 1 1 * 
gasket none 1 
nameplate 1 1 

( overhollow shaft) 
backstop 1 1 
screw none 4* 
key 1 1 
··caution" nameplate 1 1 
retaining ring none 1& 
washer none 4* 

* Not in backstop kit because already on 
reducer 

&On Size 31 SD only 

COVER 

BACKSTOP 

STYLE 1 
Type S Model 62 

r11c 
groove. Start the backstop 
onto the inner race and into 
the housing or cartridge bore 
;:;-:d ccr.t inue pushing with a 
turning !T.Jtion in a direction 
opposite to the arrow until the 
backstop is fully seated and 
keyways aligmed. 

Continue installation from step 
number 7. 

Caution: 
The backstop is lubricated by oil 
from a reservoir located in the 
speed reducer housing. Do Not 
use lubricants of the extreme 
pressure (EP) type. or those 
containing slippery additives. 

Removal 
Warning: 

1 . Disconnect motor from power 
source so that motor cannot be 
started accidentally . 

2. D:-air oi 1 from housing. For Style 
1 units. pry out cover. For Style 
2 units. remove screws. 
washers. cover and gasket. 

3. Insert suitable tool in groove in 
outside diameter of backstop 
and. with equal pressure around 
the outside diameter. pry 
backstop from housing. 

39859 

SCREWS& 
WASHERS 

OVER 

SNAP 
RING 

BACK­
STOP 

GASKET 

STYLE 2 

KEY 

Types S and D Model 58 
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Motor Bracket for Link®-Belt Shaft-Mounted Speed Reducer 
Model 76 
The Shaft-Mounted Reducer. s;zes 
as shown. can be mounted with a 
motor bracket in any of the 
positions shown below: 

Warning: When mounting a 
motor on this drive, belts, 
sheaves, chains, etc., must be 
covered by a safety guard 

meeting requirements of OSHA 
and local safety codes, in order 
to prevent personal injury or 
property damage. 

Motor Bracket Mountings-Oil Levels Sizes 107 Thru 307 Single & Double Reduction 

DRAIN 
F.S. 

ASSEMBLY •1-l 

Oil 
LEVEL 
F.S. 

OIL LEVEL 
FOIi OUTll'UT 
II"' 754N0 
LOWEii F.S. 

DRAIN 
F.S. 

ASSEMBLY •2· T 

OIL 
LEVEL 
F.S. 

BREATHER 
F.S. 

ASSEMBLY •3-R 

Motor Bracket Mounting-Oil Levels-Size 315 Single Reduction 
BREATHER 

BREATHER 

DRAIN 

ASSEMBLY •1 -L ASS!!:MBL Y •2-T ASSEMBLY •3-R 

Motor Bracket Mounting-Oil Levels-Size 315 Double Reduction 

DRAIN 

ASSEMBLY •1-L 

DRAIN 

ASSEMBLY •2-T 

BREATHER 

ASSEMBLY •3-R 

DRAIN 

BREATHER 
F.S. 

ASSEMBLY •4-8 

BAEATMEA 

DRAIN 
ASSEMBLY •4•8 

OIL 
LEVEL 

BREATHER 

ASSEMBLY •4-B 

Motor Bracket Mounting (Two Plate)-Size 107 Thru 203 Single & Double Reduction 
(Trt9 PLAC€)M9T9« o,essr MPUO'T'Ct4 ee,,,..,e.vs 

..il. ..!A.. .1..!:.. .AL . ..l.l:. . 
rem; <ErfTEQ uN£ M®NTII§ 

OL 
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-----~--------------PIC 
Assembly Procedure 

1. Mount motor bracket (98) with 
label toward reducer (1 ). 

Attach bracket to reducer with 
four cap screws (87) . furnished 
in parts bag. 

Brackets for reducers 1 07 
through 407 mount directly at 
tapped holes in reducer cover. 

Brackets for reducers 41 5 and 
507 mount to low speed 
bearing retainer. Replace four 
retainer cap screws with cap 
screws (87), furnished in parts 
bag. 

2. Remove top four nuts (100) and 
run four bottom nuts all the way 
down. Place motor plate (99) on 
jackscrews. then replace the 
four top nuts. 

3. Mount motor to motor plate (99) 
with capscrews, nuts and 
lockwashers (furnished by 
user) . 

4. Assemble V-Belt Drive, raise 
plate (99) by moving nuts (100) 
until proper belt tension is 
obtained. Nuts also provide for 
leveling of the motor. 

Caution: Do not overtighten 
belts, or damage to input shaft 
bearings could result. 

Welded Steel Bracket 
Loe. 

100 
98 

No. 

1 
87 
98 
99 

100 

Name of Part 

Reducer 
Capscrew 
Bracket 
Plate 
Nut 

Qty. Per 
Drive 

1 
4 
1 
1 
8 

I I I I 
j-L_I I 

r M 
_.1 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I w 
I I 
I I 

I I 
I I 
ll\DJ 

Two Piece Steel Bracket 

Loe. Qty. Per 
Sym. Name of Part Drive 

A Brackets 2 
B Threaded Stud 4 
C Nut 16 
D Washer 8 
E Lockwasher 8 
F Cap Screw 8 

Nlcrotf Pt.Arc RE~JI 
rp f'L.Lf~A,,fAT£R1A4:r 

A T. 
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MAINTENANCE SERVICE RECORD 

The following maintenance .rE:::::ord form is for your 
convenience and sho•uid oe kept up to date and 
made part of your permanent maintenance records. 

MAINTENANCE RECORD 

Reducer Type & Size ____ Model No. ______ _ 

Serial N<>. ______ Ratio _________ _ 

MAINTENANCE TO HOURS OF 
DATE BE PERFORMED OPERATION 

FILL WITH PROPER GRADE START UP 
OIL AND CHECK FOR 
CORRECT OIL LEVEL 

INITIAL OIL CHANGE 150 

FIRST PERIODIC OIL 2500 
CHANGE 

SECOND PERIODIC OIL 5000 
CHANGE 

THIRD PERIODIC OIL 7500 
CHANGE 

FOURTH PERIODIC OIL 10,000 
CHANGE 

FIFTH PERIODIC OIL 12,500 
CHANGE 

SIXTH PERIODIC OIL 15,000 
CHANGE 

SEVENTH PERIODIC OIL 17,500 
CHANGE 

16 

REMARKS 

SEE PAGES 4 AND 5 
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l'IC 

PTC Corporation 
Drtve Division 
2045 West Hunting Pane Avenue 

Philadelphia. Pennsylvania 19140 • 
(215) 225-6000 

Regional Office• end Semce Cent•,. 
AUanta 30336 • 6125 Xavier Drive S.W. • 

Box 43905 • (404) 349-6666 
Chicago 60007 • 1255 Tonne Road • Elk Grove 

Village. Illinois• (312) 981-4860 
Columbus, Ohio 43228 • 4040 Fondorf Drive • 

Box 28212 • (614) 276-7235 
Dalla 76011 • 1217 Corporate Drive West• 

Box 6308 •Arlington.Texas• (817) 640-3332 
Fresno, CA 93747 • 5326 East Pine Avenue • 

Box 7863 • (209) 252-3311 
Philadelphia 19154 • 10965 Decatur Road 

(215) 6n-5600 
PorUand, Oregon 97210 • 3030 N.W. Industrial 

Street• (503) 226-2601 

lnternatlonel Operation• 

PTC Corporation 
Power Transmission Group 
7545 Rockville Road • Box 802 

Indianapolis. Indiana 46206 • (317) 241-9201 

European Sen,#ce Center & Regional Offlc. 
Belgium• Sterrebeekbaan. 172 
1930 Zaventem, Belgium (02) 720 91 62 

#ntemetlonal ~egloMI Office• 
Australia • 50-54 Howleys Road 
Notting Hill. Victoria. 3168 • 544-2311 
Brazil• Av Paulista 1274 • 9th Floor 
01310 Sao Paulo. S.P., Brazil 287-7325 

United Stat": 
Burlingame, CA 9401 O • One Edwards Court 
Suite 206 • (415) 348-5721 
New York, NY 10017 • 633 Third Avenue 
(212) 697-3317/18 

PTC of Canada Limited 
Power Transmission Group 

Hamlhon, Ontario L8L 4Z9 
Group Box 12 
600 Ferguson Avenue N. • (416) 522-3918 
Markham, .Ontario L3R 'ZN4 
2700 John Street• (416) 495-9522 
Montraal, Quebec H9P 183 • 11475 Cote· de 
Liesse Road • (514) 631-8505 
Winnipeg, Manitoba R3G 3J6 
203-666 St. James Street • (204) 774-0437 
W•t Vancouver, British Columbia V7T 1 E1 
636 Clyde Avenue • Suite 1 • (604) 926-4717 

PTC South Africa (Pty) Limited 
Material Handling & Power Transmission Group 
Industry Road. New Era• Box 287 

Springs 1560 Transvaal• Republic of South 
Africa• 56-1411 

PTCILink-Belt .. xlca- S.A. de C. V. 
K;:i 14 Antigua Carretera Mexico-Pachuca 

Apartado postal no. 74 
Santa Clara, Edo, de Mexico, Mexico 
5-69-23-22 

Stock-<arrylng Distributors and AeprnentatlvN 
throughout the world 

Authorized Service Shops for P. I. V. Variable Speed 
Drives and Speed Reducers 

A-C Supply Company 
52nd arid Paschall Avenue 
Phtladelph,a. Pa. 1 9143 
1215) 726 -7900 

Bearing Headquarters Company 
25th Avenue at 16th Street 
Broadview. II. 60155 
(312) 681-4400 

Cameron & Barkley Company 
PO. Box 1871 
1502 North Orange Blossom Trail 
Orlando. Fl. 32804 
( 305 l 841 -5670 

Carlson-Dimond & Wright, Inc. 
2338 Morrissey Avenue 
Warrer-. . Mi. 48091 
(313) 758-6611 

Hollis & CompMy 
251 Montgomery Street 
Shreveport. La. 71 107 
(318 ) 424-8301 

Kentucky Bearings Service, Inc. 
1524 Algonquin Parkway 
Lou1sv,lle. Ky. 40201 
(502 ) 636-2571 

James McGraw, Inc. 
2900 Deepwater Terminai Read 
Richmond. Va. 23234 
(804 ) 233-3071 

Ohio Transmission & Pump Company 
666 Parsons Avenue 
Columbus. Ohio 43006 
(614) 444-2172 

Ohio Transmission & Supply Company 
201 Garver Road 
Monroe. Oh 45050 
(513) 539-8411 

R. J. Tricon Company, Inc. 
PO Box 219 
Louisiana Highway #20 
Vacherie. La. 70090 
( 504 l 523-1035 

King Bearing, Inc. 
2112 Rosemeade Blvd 
So. El Monte. Ca. 91733 
(213) 575-8636 

Logan Corporation 
555 Seventh Avenue 
Huntington. WV. 25719 
( 304) 529-3231 

3118 Rev. 9/82 
LPI 7.5M 



OPERATION OF LESTRONIC I I BATTERY CHARGER 
MODEL 07850 

.F07850A 

A LOOK FOR i'rl IS SYMBOL TO PO I NT OUT SAFETY PRECAUTIONS. IT MErJ'-1S BECOME 
ALERT - ~OUR SAFETf IS l NVOL VED. IF YOU DO NOT FOLLOW THESE SAFETY 
! NSTRUC7 ! CNS 1 ~UURY OR PROPERTY DAMAGE CAN OCCUR. 

INTRODUCTION 

The Lestron ic !l battery charger Ts desrgned to recharge deep-:ycle. 
lead-acid batteries. A ferroresonant transformer is used to provide a highiy 
reliable~ IIne compensating unit with a mTnimum of moving parts. des igned for 
long trouble-free service. A patented electronTc tlmer turns the charger en 
and off autcxnatr ca I I y. This e I ecton i c ti mer determines fu I I charge of the 
bat-ter ies by measuring the rate at which the bat1"ery voltage increases during 
charge. When the voltage stops rising. the battery is fully charged and the 
charger turns off. 

INITIAL INSTALLATION 

The circuit breaker or fuse pro1"ection in the AC I lne to which the charger is 
to be connected shou ! d a I I ow a-t I east 15 amps per charger. The use of an 
extension cord with the charger shou Id be avoided. The use of an ~ mp roper 
extension cord could result in a risk of a fire or elect:--ic shock. If an 
extension cord must be used. use a three conductor No. 12 AWG cord w I th 
ground. properly wired. in good electricar condltion and keep it as short as 
possible. Make sure that the pins en the plug of the extension cord are the 
same number. s r ze. and shape as that of the p I ug on the battery charger. 
Locate a I I cords so that they wi I I not be stepped on• tripped over, or 
otherwise subjected to damage ors-tress. 

Do not operate this charger with a damaged cord or plug. Do no1" operate thrs 
charger if it has received a sharp blow. was dropped or otherwise damaged in 
any manner; refer to a qualified serviceman. 

Provide adequate ventf lation for the batteries and charger. The 
convection-cooled design requires an unobstructed flow of cool Ing air for 
proper operation. Keep al I charger vent! lation opentngs at least two (2) 
inches (5 cm) away from walls and other objects. Do not allow clothing. 

'blankets, or other materlal to cover the charger. 

AwARNING: Chargers can tgntte flammable materials and vapors. Do not use 
near fuels. grain dust. solvents. thlnners, or other flammables. 

AwARNING: Keep Dry - Do not expose to rain. For s-torage keep In a burlding. 
Replace worn. cut. or damaged power cords or wires Immediately. 

GROUNDING INSTRUCTiONS 

This battery charger must be grounded to reduce the risk of electric shock. 
This charger is equipped with an electric cord having an equfpment-grounding 
conductor and a groundlng type plug and rs for use on a naninal 115 Volt, 60 
Hertz cfrcuit. This plug must be connected to an appropriate receptacle that 
rs properly installed and grounded in accordance with the National Electrical 
Code and al I local codes and ordinances. 

AoANGER: Improper connec-tion of the equipment- ground!ng conductor can 
result In a risk of an e!ectrrc shock. 



The conductor wfth insulatfon havfng an outer surface that is green with or 
w I th out ye I I ow str r pes ls the equ t pment-ground r ng conductor. I f rep arr or 
rep I acement of the e I ectr i c cord or p I ug Ts necessary, do not connect the 
equfpment-grounding connector to a I rve terminal. 

A temporary adapter. as i I I ustrated in Figures B and C. may be used to 
connect this plug to a two-pole outlet as shown ln Figure C if a properly 
grounded outlet rs not available. The temporary adapter shouid be used only 
until a proper ly grounded outlet can be installed by a qualtfied e lectr rcran. 
The green-colored rigid ear or lug extendfng fran the adapter must be 
connected to a permanent ground such as a properly grounded outlet box. 

GROUNDING METHODS 

-B-

GROUNDING 
MEANS 

-c-

'• -y 
1' ..__ CONNEC'!'EO 

' I ' ro COVER ·, '>-' OF GROUNDED 
- ,_j OUTLET BOX 

NOTE: The use of the adapter shown Tn Ffgures 8 and C Ts not permitted in 
Canada. 

NORMAL OPERATION 

The tnstructfons printed on the cover of the charger are for daffy 
reference. 

1. Wtth the charger DC output cord disconnected frcm the batteries, connect 
the power supply cord to a 115 Volt, 60 Hertz outlet. 

,AwARNING: Connect only to a properly grounded single phase (3 wtre) outlet. 
Refer to ground Ing instruct tons. 

AcAUTION: Make sure the battery pack Ts a 36 volt, 18 cell, sertes 
connected, lead-acfd system with a capacity of 75 to 110 minutes 
(SCI ratT ng) and ft n f sh on-charge voltage of 2.5 Vol ts per ce 11. 
Use otherwise may damage the cha~ger and/or batteries. 

A DANGER: To prevent electrlc shock do not touch any uninsulated parts of 
the charger DC output connector, battery connector, or battery 
tenntnals. Make sure the charger and battery connectors are ln 
good working condttfon. Do not use connectors that are cracked, 
corroded, or do not make adequate electrical contact. Overheating 
and possfble property damage can result ff a defective connector 
rs used. 

2. Connect the charger DC output connector to the battery connector. The 
charger turns on autanatr ca I I y two to fr ve seconds after the DC output 
cord rs connected. 

3. Monitor the ammeter for the correct charge rate. The Initial charge rate 
wfll vary from 20 to 29 amps depending upon the condttTon and depth of 
discharge of the batteries. 

2 



Sl ight var iations in the initial charge rate may also result from AC i nput 
I ine voltages 't1'hich are higher or lower than 115 '/cits. Hfgher I fne 
~o ltages i ncrease the initial charge rate whf le lower I ine voltages reduce 
the charge rate. 

! f the '.'.Jat7er : es are heav i I y d r scharged and the AC i nput Ii ne vo I tage is 
higher t~an : 15 Volts, the init ial charge rate may exceed 30 amps and the 
ammeter need I e w i I I be pegged at 30 amps. Under norma I cond it i ens the 
charge rate w i I I t aper to I ess than 30 amps within 30 minutes. If the 
ammeter st r i I reads 30 amps after 30 mt nutes., turn the charger off by 
drsconnectfng the power supply cord from its outlet. Refer to Section 3 of 
the Trouble Shooting and Repair Guide in this manual for test procedures. 

j\cAUTlON: To prevent overheating damage to the charger, do not al low the 
charger to operate for more than 30 m r nutes ·with the ammeter 
reading 30 amps. 

Dur f ng charge the battery vo I tage increases gradua I I y wh Tch causes the 
charge rate to decrease. Good battery cells shoufd each rtse to 
approximately 2.5 volts DC which wTII al low the charge rate to taper to 
less than 8 amps. Since each eel I accepts charge at a slightly dffferent 
rate. normal chargfng with the ammeter readfng rn the 5 to 10 amps area 
for the last few hours of charge is important to achieve equal Tzation of 
al I battery eel Is every tlme the batterfes are charged. 

The charger turns off autcmatfcal ly when the batteries ar~ fully charged. 
The required charge time varies with battery sfze and depth of dlscharge. 
Al low 9 hours when charging 75 to 90 mtnute batteries and up to 14 hours 
for 11 0 m I n ute batteries. Up to 1 8 hours may be requ i red to proper I y 
charge batteries that have been severely discharged. New or cold batterTes 
also require more tfme to achieve ful I charge. Do not leave the charger 
unattended for more than t-wo consecutive cays. Severe overcharg Ing and 
possible damage to the batterres wll I result if the charger should fall to 
turn off. 

As batterres age, ; ndividual eel Is may weaken resultTng Tn a lower than 
normal ffnish voltage. As the finish charge voltage decreases., the charge 
rate w i I I not taper T nto the 5 to 10 amps area on the ammeter. The 
electronic timer wfll., however, still determ ine when the batterfes have 
reached ful I charge and turn the charger off. Even though they are 
properly charged, older batteries wII I gradually lose capacity., and should 
be replaced when they wil I no longer pe~form as requTred. 

4. After the charger has turned off, disconnect the DC output connector from 
the battery connector. 

j\ WARNING: Lead-acid batterTes generate gasses which can be explosive. To 
prevent arcing or burnfng near the batteries do not disconnect the 
DC output connector frcm the batteries while the charger Ts 
operatfng. If the charge cycle must be Tnterrupted, first 
disconnect the power supply cord frcm rts outlet., then disconnect 
the DC output connector from the battery connector. Keep sparks 
and flame away from the batteries. NO SMOKING! 

~CAUTION: To avoid damage to the charger cord and battery connector, 
disconnect by graspfng the plug and pulling it straight out of the 
battery connector. DO NOT pu I I on the charger cord. DO NOT 
twisT. rock. or pul I the plug sideways. 

3 



STORAGE 

When the machfne rs not in use, charge the batterfes once each week. 

PROPER CARE OF MOTIVE POWER BATTERIES 

Motfve power ba1-teries are· subjec-red to severe deep cycle duty on a daf ly 
basr s. Al though these batteries are desr gned to wfthstand such duty the 
fol lowfng precautions must be observed to obtain good performance and maximum 
cycle I ife. 

AcAUTION: Always wear protective eye shields and cloThfng when working with 
batteries. Batterfes contain acids which can cause bodtly harm. Do 
not put wrenches or other metal objects across the battery 
term i na I or battery top. Arcing or exp I os ion of the battery can 
result. 

l. When installing new batteries be sure the polarfty of each battery and 
overall battery pack is correct. Due to the electrrcal characteristics of 
this charger rt is possible to improperly hook up the batterfes and not 
blow the fuse when charging. Battery and/or charger damage can result. 

2. New batterTes should be gfven a ful I charge before thefr first use because 
rt is dffficult to know how long the batterfes have been stored. 

3. Limit the use of new batteries for the. first five cycles. New batterfes 
are not capable of their rated output untTI they have been dfscharged and 
charged a number of times. 

4. Do not excessfvely discharge the batteries. Excessive discharge can 
cause polarity reversal of Individual eel Is resultTng tn complete failure 
shortly thereafter. LlmTted use of new batterTes wll [ minlmfze the rTsk of 
cell reversals. 

5. Maintain the proper electrolyte level by adding water when necessary. 
Never allow the electrolyte to fal I below the top of the battery plates. 
Electrolyte levels fal I durtng discharge and rise during charge. 
Therefore. to prevent the overflow of electrolyte when charging, it fs 
mandatory that water be added to eel ls AFTER they have been fully 
charged. DO NOT OVERFILL. Old batteries requTre more frequent addTtions 
of water than do new batteries. 

6. When the temperature fat Is below 65 degrees F, the batteries should be 
placed on charge as soon after use as possible. 

7. The tops of the batterTes and battery hold-downs must be kept clean and 
dry at al I tfrnes to prevent excessfve self discharge and flow of current 
betiteen the battery posts and frame. 

8. Follow all operating Instructions, cautfons, and warnings as spectfTed in 
thls manual and on the charger case. 
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TROUBLE SHOOTING ANO REPAIR GUIDE 

AcAUTJON: REPAIRS BY QUALIFIED PERSONNEL ONLY. NOTE: Modtfyfng thrs charger 
for use other than that for which it was Intended, repafrs by 
persons not qualified. or not usrng orfginal equipment replacement 
parts -~ I i l void the illarranty and Lester I r ab i I i ty. 

AcAUTiCN: ALWAYS UNPLUG 11-:E ELECTRICAL coRDs FROM THE AC ounET AND TI-fE 
SA! l~K!ES BEFORE ATTEMPTING AfiY REPAIRS TO THE CHARGER. 

,AoANGER: HIGH VOLTAGE - With the charger on, the Internal charger 
capacitor voltage is approximately 650 volts. 

The Lestron i c 11 battery charger rs a re Ir ab I e, automatr c charger designed 
for long, trouble-free service. If a malfunction should develop, fdeniJty 
the symptom and fol low the associated test procedures. 

SECTION 

2 

MALFUNCTION SYMPTOM 

CHARGER DOES NOT TURN ON 

A. Relay does not Close, No Transformer Hum and Ammeter 
Does Not Register. 

B. Relay Closes But No Transformer Hum and Ammeter Does 
Not Register. 

C. Relay Closes and Transformer Hums But Ammeter Does Not 
Register. 

CHARGER FUSE BLOWS 

A. STng!e Fuse Link Blows 
B. Both Fuse Lfnks Blow 

3 AMMETER REM>S 30 AMPS FOR MORE THAN 30 MINUTES 

4 CHARGER OUTPUT IS LOW 

5 a-lARGER DOES NOT TURN OFF 

6 ELECTRONIC TIMER KIT REPLACEMENT 

7 AC LI NE FUSE OR CIRCUIT BREAK ER BLOWS 

8 TRANSFORMER SHORT OR BURN-CUT 

SECTION - CHARGER DOES NOT TURN ON 

In normal operation the charger DC output connector must be connected to the 
batterTes tn order to turn the charger on. A tlme delay of 2 to 5 seconds ts 
provided to al low adequate time to make a secure connection before the 
charger turns on. After thls trme delay the power relay closes and an 
audlble "click" should be heard. When the relay closes, AC power is suppl Ted 
to the transformer primary coT I. If operatl ng proper I y the transformer 
should hum and the ammeter should lndtcate the charge rate. If the charger 
does not turn on properly refer to Part A, B or C for specfftc test 
procedures. 

5 



PART A - RELAY DOES NOT CLOSE, NO TRANSFORMER HUM AND AMMETER DOES NOT 
REGISTER. 

Check to be sure both the power supp I y cord and DC output connector are 
securely ~cnnected. If so, dfsconnect the power supply ~crd f~om its 
outlet. ~easure the DC voltage at the battery connector using a suitable DC 
voltmeter. 

The vo I tage reading shou Id be the same as the. battery term r na I vo I tage and 
must be between 20 and 50 volts DC in order to close the relay. If the DC 
voltage ls withln the above limits, remove the charger cover and verffy that 
the charger rs properly wfred. (Refer to the wrrrng dfagram In Figure 7.) If 
the charger is wfred correctly, a malfunction in the Electronic Tlmer Kit has 
probably occurred. Due to rts complexfty, do not attempt to make ffeld 
repafrs to any part of the Electronfc Timer Kit. If a malfunction exrsts. 
simply remove the entfre Electronic Timer Kit and replace it wfth a new one. 
Refer to Section 6 - "Electronrc Timer Kit Replacement" for correct 
procedures. 

The Electronlc Timer KTt may be bypassed in order to verffy that a 
malfunction exfsts. First dTsconnect the charger power supply cord from its 
out I et and the DC output connector from the battery connector. PI ace a 
jumper wire between terminals #1 and 13 to bypass the Electronic Timer KTt as 
shown ln Figure 1. 

The power supply cord is now connected dfrectly to the primary transformer 
coll and the transformer should hum when the power supply cord is connected 
to a I Ive outlet. The charger operation may be checked by connecting the DC 
output connector to the battery connector, and then connecting the power 
supp I y cord to an out I et. If norma I charg r ng current ! s ind r cated on the 
ammeter the Electronic Timer Kit is defective and must be replaced. 

AcAUTtON: DO NOT charge batterfes with the Electronic TTmer Kit bypassed. 
The charger wi 11 rema r n on as I ong as the power supp I y cord rs 
connected to an outlet. Severe overcharging and eventual damage 
to batterfes wtl I result. 

If the transformer does not hum and the ammeter sttl I does not reglster with 
'the EI ectron i c Timer K rt bypassed. a contt nu ity check of the charger AC 
circuit ts necessary. Disconnect the power supply cord from its outlet and 
the DC output connector fran the battery connector and, with a su itab I e 
continuity tester, check the circuit across the power supply cord prongs as 
shown Tn Figure 1. With the · Electronic Timer Kit bypassed, the CIRCUIT 
SHOULD BE COMPLETE. If the circuit is not complete, lndtvtdual ly check the 
continuity of the power supply cord, prfmary transformer col I and al I 
connections. 

FIGURE 1 
Charger AC Circuit Contfnuity Test 
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PARi B - RELAY CLOSES BUT NO TRANSFORMER HUM AND AMMETER DOES NOT REGISTER 

Check to be sure the power supp I y cord rs secure I y connected to a I r ve AC 
outlet. When three-prong to two-prong adapters are used, they tend to work 
loose resulting rn a poor connection. Check the AC line fuse or circuft 
~reaker and ·. if possible, measure tne AC line voltage a-t the outiet to be 
sure P..C power 1 s present. If necessary connect a func-t- ion 1 ng cnarger, 
utf I i ty ! r ght. or other electrical appl ranee to the outlet to verify the 
presence of AC ;:,ower. 

If AC power is present. disconnect the power supply cord from its outlet and 
the DC output connector frcm the battery connector. Bypass the Electronic 
Timer Kit as described in Section 1 Part A, and with a surtable continuity 
tester check the c r rcu it across the power supp I y cord prongs as shown in 
Figure 1. With the Electronic Timer Kit bypassed, the CIRCUIT SHOULD BE 
COMPLETE. If th circuit is complete, refer to the wiring diagram in Figure 7, 
and check the relay wirfng and al I connections. If the circuit is not 
complete, check the wiring of the power supply cord. transformer primary cof I 
I eads and the EI ectron f c Timer Kit. If the charger is wr red correct I y, 
Individually check the contfnuity of the power supply cord. transformer 
primary coil and relay. 

PART C - RELAY CLOSES AND TRANSFORMER HUMS BUT AMMETER DOES NOT REGISTER 

If the relay closes and the transformer hums. the charger AC cfrcuft and 
Electronic Timer Kit are functfonfng properly. If the ammeter does not 
reg r ster. a tau It in the charger DC c i rcu ft ex I sts and a cont I nu i ty check 
must be performed. Dfsconnect the power supply cord fran its outlet and the 
DC output connector from the battery connector, and check the charger fuse. 
If a fuse Ii nk rs b I own, refer to Sect I on 2 - "Charger Fuse BI ows" for 
further tests. If the fuse checks good. use a low voltage continuity tester 
to perform the following tests: 

1. Connect the tester leads to the charger DC output connector as shown in 
Figure 2, and note the reading. Reverse the tester leads and check the 
output connector again. The clrcuit should be complete fn only one 
direction. If the circuit does not conduct in either direction and the 
fuse ts good. lndtvidual ly check the continuity of the DC output cord, 
ammeter, d rodes. and a 11 connect I ens. If the c r rcu rt conducts T n both 
directions, a "short" exists in the charger DC circuit. First check the 
DC output cord for a "short" between the two wires. It Is more I Tkely 
that one or both d I odes have "shorted". Refer to Sect l on 2 - "Charger 
Fuse Blows" for continuity test of dtodes. 

FIGURE 2 
Charger DC Continuity Test 
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2. ff the charger DC ctrcult test is good. a check of the capacttor ts 
necessary. Disconnect the power supp I y cord f ran t ts out I et and the DC 
output connector fran the battery connector. Then dfsconnect both 
transformer cor I leads fran the capacrtor terminals. Use care when 
disconnect i ng the capacitor I eads so the w r res do not break. Us l ng an 
ohmmeter, set t he scale to RX 10K ohms and test the capacftor as fo l iows: 

GOOD CAPACI TOR - When the ohmmeter leads are connected to the 
capacitor terminals. the meter needle jumps to 
mid-scale and rapidly moves to hfgh res rstance (oo). 

OPEN CAPACITOR - When the ohmmeter leads are connected to the 
capacitor terminals, the meter needle does not move 
and stays at high resfstance (oo). A bulge In the top 
of the capacttor may be visfble if the capacitor has 
fa i I ed "Openn. 

SHORTED CAPACITOR - When the ohmmeter leads are connected to the 
capacitor terminals, the meter needle 
immediately to zero ohms and remains there. 

If the capacitor Is "Open" or "Shorted" it must be replaced. 

jumps 

AcAUTlON: Use only a 6 Mfd, 660 volt AC rated capacftor for replacement 
(Part No. 02390S). The use of a d t fferent va I ue capac r tor may 
result tn improper chargfng, capacltor fallure, transformer 
burn-out. and/or battery damage. 

3. If the charger DC clrcutt and capacitor check good, a test of the 
transformer is necessary. Refer to Sect r en 8 - "Transformer Short or 
Burn-Out" for test procedures. 

SECTION 2 - CHARGER FUSE BLOWS 

The charger fuse consists of ho fusible I fnks mounted rn a single assembly 
on the charger front pane I • Each fuse I t nk is e I ectr r ca I I y connected r n 
serfes wtth one dtode to provide protection for the transformer Tn the event 
of a dlode faflure. Visually check the fuse to determine ff one or both fuse 
I t nks are b I own and refer to Part A or B for appropr t ate test procedures. 
Note: Replace the complete fuse assembly (Part No. 08776S) If the fuse ls 
blown. Do not attempt to repair the fuse I fnk as Tnadequate charger 
protect r on may resu It. 

PART A - SINGLE FUSE LINK BLOWS 

Tots condttfon Ts normally caused by a short cTrcurt fat lure of one diode. 
The fuse I Ink wll I blow when the charger DC output connec-ror is connected to 
the battery connector, regardless of whether the power supply cord rs 
connected to an outlet. To check the diodes. dlsconnec-r the power supply 
cord from Tts outlet and the DC output connector from the battery connector, 
and then dtsconnect one transformer secondary cot I lead frcm the dtode 
terminal. Using a low voltage contlnutty tester, connect one tester lead to 
the diode mounttng plate and the other tester lead to a diode terminal as 
shown t n Figure 3. 
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FIGURE 3 
Diode Continuity Test 

Note the reading and then reverse the tester I eads and check each d rode 
agafn. If a diode conducts current in both directions., it is "shorted" and 
the complete Heat Sink Assembly with Diodes (Part No. 09653S) must be 
rep_ I _aced . 

On rare occasions a sing I e fuse I Ink may me It due to excess r ve heat. This 
can be caused by a I oose i nterna ! fuse connection. Check a I I three fuse 
connections ins r de the charger to be sure they are c I ean and tight. The 
proper torque on the fuse connector nuts is 20 Inch-Pounds (23 Cm-Kg). 

PART B - BOTH FUSE LINKS BLOW 

This is normally caused by a reverse polarity connection between the charger 
DC output connector and the battery connector. Check the battery pack and 
battery connector to be sure they are wfred in the correct polarfty. If 
possible check the voltage and polarity at the battery connector with a DC 
voltmeter. Also. check the charger DC output connector for the correct 
polarity. The white wire should be connected to the positive (+) blade, and 
the black wire to the negative (-) blade. If a reverse polarfty. connection 
Ts made between the charger and batteries_ both fuse links wi I I blow 
:egardless of whether the power supply cord rs connected to an outlet. 

Another cause for both fuse It nks b I owt ng Ts the short circuit fa i I ure of 
both diodes. Although this is rare, ft may occur as the result of a 
I i ghtn r ng strike at the charg t ng I ocati on·. Excess r ve heat due to a I oose 
connection may also cause both fuse links to melt. Refer to Part A - "Single 
Fuse Link Blows" for trouble-shootfng procedures. 

SECTION 3 - AMMETER READS 30 AMPS FOR MORE THAN 30 MINUTES 

Th rs condition norma I I y resu I ts if the charger is connected to a battery 
system which is less than 36 volts. If connected to a 12, 18, 24, or 30 volt 
battery system the charge rate wi 11 not taper below 30 amps within 30 
minutes. Check to be sure al I batteries are correctly wired. and also check 
the battery pack voltage at the battery connector using a DC voltmeter. For 
a 36 volt battery system the measured voltage when chargfng should be 34 to 
38 volts DC. 

AcAUTION: DO NOT connect the charger to battery packs whTch are not 36 volt 
systems. Overheating and transformer burn-out wil I result. 
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SECTION 4 - CHARGER OUTPUT IS LOW 

The most probab I e cause of ! ow output is a s r ng I e fuse I ink b I owing as the 
result of a short circuit failure of one diode. Refer to Section 2 -
"Charger Fuse 81 ows" for troub I e-shoot i ng procedures. On rare occas r ons a 
shor-t c i rcu ! t ~2 i ! ure of the transformer co i Is may cause the cu7put to be 
low. Refer to Section 8 - "Transformer Short or Burn-Out" fer test 
procedures. 

£CAUTION: Do ~ot ~se the charger If the output is low. BatterTes wil I 
not reach fol I charge, thereby increasing the possibi I Tty of a 
harmful deep discharge during thefr next use. 

SECTION 5 - CHARGER DOES NOT TURN OFF 

The Electronic T!mer Kit turns the charger both on and off. Proper charge 
time is determTned by many factors but the mafn elements are: (1) Battery 
size. (2) Depth of battery discharge, and (3) Ffnish charge rate. Larger., 
severely discharged bat-teries require more time to reach ful I charge than do 
sma I I er. I i ght I y d I scharged batter Tes. 

Sr nee the charge rate Is contro I ! ed by the r Tsing battery vo I tage during 
charge. the fTnish charge rate depends on how high the battery voltage 
rises. New batteries with al I good eel Is should rTse to at least 2.5 volts 
per eel I. This wtl I al low the finish charge rate to taper below 8 amperes. 
As batter res age Ind r vi dua I ce I Is may weaken and these ce 11 s may not reach 
2.5 volts. This wf I I result In finish charge rates greater than 8 amperes, 
and less t!me wfll be required for the batteries to reach ful I charge. At a 
finfsh charge rate of 8 amperes or less the charge time should not exceed 18 
hours. At a finish charge rate greater than 8 amperes the charge time should 
not exceed 1 4 hours. 

If the charger remains on longer than the maximum time spectfTed. verify that 
the green w r re fran the Electron I c Tr mer Kit and the secondary trans former 
co r I I ead are secure I y connected to the d rode I ead. The charger w i I I NOT 
turn off if the green wtre is loose or disconnected. If the green wire rs 
securely connected. the Electronic Timer has malfunctioned and the complete 
E i ectron I c Ti mer Kit must be rep I aced. Refer to Sec-t- Ton 6 - "EI ectron I c 
Timer Klt Replacement" for correct procedures. 

If a preclslon digital type DC voltmeter ls available, a test to verify that 
the EI ectron I c Timer has ma I functioned can be made. Connect the charger to 
the batteries and a 11 ow to charge norma I I y. After the charge rate has 
tapered to its lowest point, measure the battery terminal voltage using a DC 
voltmeter capable of reading Tn increments of .001 volts. Continue charging 
and check the battery vo I tage read l ng every hour. If the battery vo I tage 
increases less than .012 volts, or if the battery voltage decreases between 
successive hourly readings. the charger should turn off. If the charger does 
not turn off. the Eiectronlc Timer has malfunctioned and the complete 
Electrontc Timer Kit must be replaced. 
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SECTfON 6 - ELECTRON IC TIMER KIT REPLACEMENT 

The Elec-tron rc Timer Kit should always be replaced as a complete assembly. 
The tools requ ired are a Phi I lips head screwdriver, 3/8" and 11/32" wrenches, 
and pl iers. No so ldering is required. To replace the kit fol low the 
step-by-step ;::,roced ures l 1 sted be I ow. 

1. Disconnect t ~e c~arger power supply cord from its outlet and t he DC 
output connec~cr fran the battery connector, and remove the charger 
cover. 

2. Disconnect the green. black. and red wfres of the Electronrc Timer Kit as 
shewn in Figure 4. Then remove the b I ack and white I eads of the power 
supply cord and both primary trans former co r I I eads fran the EI ectron i c 
Timer Kit terminal tabs. The Kit can be removed by removing the three 
mounting screws on the charger front pane I . Save a I I hardware . for 
reassembly. 

3. lnstal I the replacement Electronic Timer Kit by reversing the disassembly 
procedures descrfbed rn Step 2. When reconnecting the wfres to the 
Electronic Timer Kit termfnal tabs support the terminal board to prevent 
damage to the electrontc circuit board. Connect elther transformer 
primary lead to terminal 12, and the remafnTng primary lead to terminal 
#3. 

Connect the black I ead of the power supp I y cord to term Ina I #1 on the 
Elec-tronfc Timer Kit and the white lead of the power supply cord to 
terminal #2. 

Connect the red wire of the Electronfc Timer Kit along wtth the whfte lead 
of the DC cord to the Heat Sink Assembly. Connect the black wire of the 
ElectronTc Timer Kit along with the black· lead of the DC cord to the 
ammeter post. Do not al low the ammeter post to turn when tightenTng the 
nut. Reconnect the green wfre of the Electronic Timer Kit along wfth the 
transformer secondary lead to the diode lead terminal. 

AcAUTION: Be sure all connections are clean and tfght. Also check to be 
sure al I wfres and terminals are positfoned so they do not short 
together or to the charger case. 

4. Replace the charger cover and check the Electronic Timer Kit for 
proper operation as follows: 

a. With the DC output connector disconnected from the battery 
connector. insert the power supply cord into an outlet. The relay on 
the EI ectron r c Timer Kit shou Id not c I ose. A DC voltmeter connected 
across the DC output connector should fndicate zero volts. 

b. DTsconnect the power supply cord from its outlet and connect the DC 
output connector to the battery connector. The relay on the Electronic 
Timer Kit should close with an audfble "click" after a two to five 
second delay. 

c. If the Electronic Timer Kit does not operate as (a) and Cb) above, refer 
to the appropriate wiring diagram in Figure 7 and check to be sure the 
charger is wfred correctly. If the Electronic Timer Kit operates 
properly. the charger is ready for use. Always monitor the ftrst charge 
cycle to verify that the charger ts turning off properly. 
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If thfs occurs when the charger power supply cord is connected to an outlet, 
w lthout the DC output connector connected to the battery connector, the 
charger power supp I y cord may be shorted. Dr sconnect the power supp I y cord 
from Tts outlet and the DC output connector fran the battery connector, then 
check to be sure the Electronic Timer Kit rs NOT bypassed. With a suitable 
contlnuity tester check the ctrcutt across the power supply cord prongs as 
shown t n Figure 1. THE C ( RCU IT SHOULD NOT BE COMPLETE. IF the c T rcu it is 
comp I ete. check the re I ay contacts to be sure they are open and have not 
welded closed. If the relay contacts are open, the power supply cord Ts 
shorted and must be replaced. 

If the power supp I y cord checks good the transformer co r Is may be shorted. 
Refer to Sectfon 8 - "Transformer Short or Burn-Out" for test procedures. 

SECTION 8 - TRANSFORMER SHORT OR BURN-OUT 

Fat I ure of the transformer may be caused by natura I ag J ng or premature 
shorting of adjacent coll turns. A low or canplete lack of output would be 
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observed on the ammeter, however the transformer may hum or the AC l!ne fuse 
or c i rcu It breaker may b I ow when the charger Is turned on. To test the 
transformer, dfsconnect the power supply cord frcm its ou"tlet and the DC 
output connector trcm the battery connector. Then disconnect the transformer 
secondary cor I leads #1 and #4 frcrn the diode terminals and disconnect the 
transformer caoacitor coi I leads frcrn the capacitor terminals. Use care when 
dfsconnecting t he ccpacttor leads so the wires do not break. 

J\DANGER - HIGH VOLTAGE: With the charger operating, the charger capacrtor 
voltage is approximately 650 volts AC. Use extre,r.e 
caution when working near the capacftor terminals. 

In order to apply AC power directly to the transformer primary coi I the 
Electronic Timer Kit must be bypassed. Refer to Section 1, Part A for bypass 
procedures. With the Electronic Timer Kit bypassed and taking care for 
personal safety, connect the power supply cord to an outlet. If the AC I fne 
fuse or cfrcuft breaker blows. the transformer is shorted rnternal ly and must 
be rep I aced. If this does not occur, check the transformer secondary and 
capacitor coil voltages as shown in Figure 5, usfng a suitable AC voltmeter. 
If the measured voltages are substantially lower than those shown, the 
transfqrmer is shorted rnternal ly and must be replaced. 

If the trans former output vo I tages check good. di sconneci" the power supp I y 
cord from rts outlet. Check the capacrtor to be sure Tts rating ts 6 Mfd, 
660 volts AC. and then carefully reconnect the capacftor cot I leads to the 
capacitor terminals. Then, taking care for personal safety, reconnec1" the 
power supp I y cord to an out I et and measure the transformer secondary and 
capacitor co T I vo I tages again. The correct vo I tage read I ngs are shown in 
Figure 6. If the voltage readings are the same as those shown in Figure 5, 
the capacitor may be defectfve or the capacitor coil leads may not be making 
proper electrical contac1". Refer to Sect-ion 1. Part C, Item 2 for capacitor 
test procedures. If the voltage readfngs are . correct, both the transformer 
and capacitor are good. Refer to Sectton 1. Part c. Item 1 for further tests 
of the DC er rcu rt. 

ff it should become necessary to replace a terminal on one of the transformer 
leads, the new terminal must be crfmped AND soldered. NOTE: Some transformer 
leads may be aluminum wtre and a solder must be used on these wires that ls 
intended for use on aluminum, such as Alcoa 1807 solder with Alcoa #69 flux. 
If these materials are not available locally, contact the Lester factory. 
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FIGURE 5 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
G~ueral ~ai~tcnance Instructions 

CHAPTER 5 
MAINTENANCE AND TROUBLESHOOTING 

SECTION 1 
GENERAL MAINTENANCE INSTRUCTIONS 

GE~-83454 

The SCR control, like all electrical apparatus, aoe& have ~ome thermal 
losses. The semiconductor junctions have finite temperature limits above 
which these cievices may be a.amaged. For these reason;:,, u.ortilal wainter .. ance: 
shoulci guara against any action which exposes the components to exces~ive 
heat, such as steam cleanin~~ or which reauces the heat ais~ipatin~ ability of 
the control, such as restricting air flow. 

The following DO'S and DON'TS shoulci be observed: 

1. Advise the truck manufacturer of any controls _that will be usea in 
ambients of 100°F (40°) or over. 

2. Use filters on all external components having inductive coils. Refer 
to the vehicle manufacturer for specifications. 

3. Do not steam-clean the control. In dusty areas, use low pressure air 
to blow off the control. In oily or greasy areas, use a mild 
solution of detergent, denatured alcohol, or Freon TF degrea~er to 
wash off the control; then blow it comvletely dry with low pressure 
air. 

4. Mount the SCR panel against the frame of the truck. The truck frame, 
acting as an additional heat sink, will give improved truck 
performance by keepin6 the SCR control package cooler. Add Silicone 
Grease (Dow Corning No. 342 or equivalent) becween the SCR Control 
base and the vehicle frame. 

5. Keep the terminal boards and other exµosed SCR control part~ free of 
dirt and paint which might chan~e the effective resistance betweeu 
points. 

Rev. 00, 1/83 

) CAUTION I 
THE TRUCK SHOULD NOT BE PLUGGED IN WHEN IT IS 
JACKED UP AND THE DRIVE WHEELS ARE IN A 
FREE-WHEELING POSITION. THIS CAN CREATE 
EXCESSIVE VOLTAGES THAT CAN BE HARMFUL TO THE 
CONTROL. 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Diagnostic Diagram 

SECTION 2 
TROUBLESHOOTING DIAGNOSTIC DIAGRAM 

HOW TO USE THE DIAGNOSTIC DIAGRAM 

DIAGRAMS ARRANGED BY FAILURE 

GEK-83454 

The diagrams are arranged by failure modes. These modes are described in 
oval-shaped boxes at the top of each page. 

FIND YOUR SYMPTOM AND FOLLOW THE ARROWS 

Find the symptom that describes your vehicle's failure mode and proceed to the 
next step following the arrow. 

FOLLOW THE INSTRUCTIONS 

Follow the instruction described in the box and proceed to the next box along 
the arrow path which coincides with the result of your action. 

k.ev. 00, 1/83 

The nWllbers 
small boxes 
instruction 
segment in 
Please refer 
instructions. 

SOTE 

and letters (i.e., 4A) enclosed in 
in the upper right corner of some 
boxes correspond to a particular 
Section 4, Checking Components. 
to that segment for more detailed 
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EV-10 SCR Cor.trol GLt"-c.,j454 
Maintenance and Troubleshooti~6 
Dia6 nostic Dia0 ram 

EXAMPLE 

Rev. 00, 1/83 

(DI&i.CTIONAL CONTACTORS CLOSE. 
VEHICLE ACCELERATES TO 
FULL SPEED IMMEDlATEL Y. J 

\◄t-------- S)'11pto11 or failure 
aocie box. 

4A Instruction box. 
Close the keyawitch. 
Check the voltage at 
tenioal 12 on the 
control. It should 
read about 3.5 volts. 

3.5v ,...ie_p_l_a_c_e_t~he_...,. 
1-----~---♦-1 control card• 

~---------------Path determined by te*t results. 

Near O volts 

40 
C.:heck the 
accelerator 
potent1011eter for 
proper adjuet•nt 
or abort• to the 
negative. 

Bad 
4D 

Adjust or 
repair-

Define• reference 
paragraph for 

..... ----1-L.:::...r-------------check, 
Replace replacement, or 
control card. repair• 

5-3 



~V-lu SCK Coutrol 
Maiutenance and Troubleshooting 
Dia0 nostic Diagram 

OliiE DIRECTIONAL CONTACTOR 
WI LL NOT CLOSE.• 

I WAINING I 
Check. tbe directioml 
avitcb to 1ee if it 
clo•••• 

JIQ. nm Dllft WIIULS on THI PLOOI. 
10 PUVUT A &UIWUt RBICL&• 

~ 

After cloaiag tbe 
directioul switch, 
cbeclr. for battery 
volts on card teraiual 
15 if the F coutactor 
does not close and 
teminal 16 if the 
l contactor does not 
close. 

Yea 

Juaper tenain.al 4 
or 3 to tenaiD&l 2 
OD the PMTD. Cloae 
all switches. Check 
if the contactor 
cloaea. 

Yes 

Bad k.eplace 
switch• 

tbe ~ 

No Repair the open vire 
t"---------. between the F or l 

avi tch and the ~rd. 

Yea 

No 

(41: 
Check for positive 
volt• at the coil 
terainal• 

Jumper fro• the 
negative aide of the 
coil to ter,aiul 2 

1-----..... • on the PMTI). Close 
all awitchea. Checl 
if the contactor 
closes. 

Yea 

No 

No 

Repair the 
viriQ¥ fro• 
the directional 
switch to the 
coil. 

Juaper f roa the 
negative side 
of the coil to 
the negative SCll 
terain.al. Check 
if the contactor 
closes. 

Yes No 

(4M 
ieaove the vire fro• 
control terainal 13. 
Attach a ailliaap 
aeter fro■ control 
teraiul 13 to tb• 
battery ne&aCive. 
Cloae all svitcbea; 
read the ailliaaP•• 

Repair the wire 
fro• the contactor 
to the PMTD. 

II 

kepair the 
vi re f roa the 
negative sea 
terainal to 
the PMTJ>. 

o u s-10 u 

I I 

Replace the ieplace 
control the PMTD. 
card. 

Rev. 00, 1/83 

figure ).l.l, Sheet l 
TkOUHU:SHOOTING uIA<.;hOSTIC DIAGR.Au 
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EV-10 SCR Coutrol 
Maintenance ana Troubleshootin6 
Didgnostic Dia0 ra~ 

[~IR£CIIOML CO~""!ACTORS 
~ILL NOT PICK UP.J 

Check. for battery 
volta at the 
positive and 
negative battery 
tenain.als-

OK 

Check for po&itive 
volts on the load 
side of the 
control fuse. 

fu 

No/ 
Low Charge the 

battery. 

Check for an open 
control fuse. 

GD<-83454 

I WAINING I 
JACI. ?BE DtIVE VU!LS on ?BE FLOOR 

TO PIEVEMT A IUIWlAY VEHICLE. 

.,._.....;B_a_d __ .,.; Replace the. fuse. I 
-----------

Negative OK 
battery 
volts Positive 

Reverse the I 
battery cables. 

battery 
volts 

Close the k.eysvitch 
and check for battery 
volts on the tenainal: 

17 - if 24V truck.. 
18 - if 36V truck. 
19 - if 48V truck. 
19 - will be 48V on 

a 72V truck.. 

Yee 

No 

Repair the v1r1ag 
fro• the battery 
positive to the fuse. 

Check the 
k.eyevitch. 

OK 

Bad 
_ 1

1

-----lce--p-l_a_c_e_t_be ____ .,., 

keyevitch• 

f4L 
With the keyewitch 
closed, check the 
voltage at terwinal 
board point BLlJ on 
the control card. 

Check the wiring 
from the control 
fuse to the 
keyswitch-

...,__Ba_d_-eiti iepair the viria&• I 

Greater 
than 8V 

Ref. 91.TMP.59 

Rev. 00, 1/83 

-

Near 
0 volte 

OK 

iepair the viring 
froa the keyevitch 
to the control card• 

Figure 5.2.1, Sheet 2 
TROUBLESHOOTING DIAGNOSTIC DIAGRAM 
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EV-lu SCK Control 
Maintenance aha Troubleshootihg 
Dia5 r.Lostic Dia5rc:&.m 

Near I Greater 
than 8V 0 volts 

Close the k.eyavitch, 
the brake start 
switch. and the F 
switch. Check for 
battery volt• at 
card tenainal 1s. 

Yes 
No 

Check the lA 
contactor for 
welded tipa. 

No 

l REC aborted. 

Check all avitches 
and vi.ring froa the 

i...e keysvitch to card 
teminal 15. Jl.epair 
any open circuits. 

Jumper tenainal 
4 or 3 to teraioal 2 
on the PMTD. 

Juaper f roa the 
negative aide of the 
coil to teraiaal 2 

Close all switches. 
Check if the 
contactor cloaea. 

Mo .,._ ____ .. on the PKTD. Cloae 

Yea 

Remove the wire fro• 
control terminal 13. 
Attach a ailliaap 
meter froa 
control terainal 13 
to the battery 
negative• Close all 
svi tcbea; read 
ailliaapa. 

0 11A 

Replace the 
control 
card. 

5-10 11A 

Jl.eplace the 
PMTD. 

all avitchea. Check 
if the contactor 
cloaea. 

Yes 

Jl.epair the vi.re 
froa the contactor 
to the PMTD. 

Ye& 

No 

Gl:::1'.-d.3454 

Repair the tip&. 

Replace l REC. 

Juaper from the 
negative side of 
the coil to the 
oe~ative Sell 
terminal. Check. 
if the contactor 
closes. 

-----------' 
Yes 

p:c 
Repair the 
wire from the 
negative SCB. 
terminal to 
the PKtD. 

Replace 
the 
c:oatac:tor 
coil. 

Fi6ure 5.~.f, Sheet 3 
l'RvUBLI::!:>hOOTING UIAt;t..OSTIC DIAGM.11 

5-6 
Rev. 00, l/b3 



EV-10 SCR Control 
Maintenance and Troubleshooting 
Diagnostic Diagram 

[CONTACTORS CLOSE. NO POWER 
WH.£N ACCELERATOR IS DEPRESSED. 

Close the F 
contactor and 
check the voltage 
at teraiul board 
point ILU on 
the control. 

Battery 
volts 

Check the voltage 
at control card 
terainal 12. The 
voltqe ahould vary 
froa 3 - 4 volte at 
creep speed, reducing 
to .2 volte at full 
speed. 

No 

Check the 
accelerator 
potentioaeter for 
the proper 
reaiatauce 
and adjuataent. 

Yee No 

Lesa than 
battery 
volts 

Yes 

B.epuce 
the 
coutrol 
card. 

.Adjuet or 
repl&ce the 
accelerator 
pocenticaet•r. 

Check the wlta&• at card 
terain.al W/11.X. It ebCNld 
read: 
20.4V or aore for 24V truck. -
30.6V or aore for 36V truck• 
40.8V or aore for 48V truck. 
61.2V or aore for 72V truck• 

Yea Ho 

GE.K-83454 

I WAINING I 
J~ THE DUVE WBEELS OFF THE l'LOOI. 

TO PUVE.IIT A llJlWiAY VEHICLE• 

f'Zi:" 
Check voltage at 
the load aide of 
the pove r fuee. 

Battery 
volt• 

fu 
Check the voltage 
at Sl, S2, A2, Al, 
and A2 terain.ala 
OD the SCR panel. 

Battery volte 
at all points • 

iepair the jLU wire 
running froa A2 
to teraiaal board 
point ILU on the 
SCR panel. 

0 
volte 

No 
volts 

Replace tbe 
power fuse. 

Repair the 
open circuit. 

Fi~ure 5.2.1, Sheet 4 
TROUBLESHOOTING DIAGNOSTIC DIAGW, 

Ref. 91.TMP.59 

Rev. 00, 1/83 
5-7 



EV-10 S.CR Control 
Maintenance and Troubleshooting 
Diagnostic Diabram 

Yea 

Check 1 IEC 
for any 
defect•• 

Cbecit 3 llC 
for an open 
circuit. 

Check 4 IEC 
for a abort 
circuit. 

Puab tbe F 
contactor 

lio 

Check for au ~ OI. 
L--_._._ opeu tberaal •-------

protector. 

lad 

Replace tbe 
tbemal 
protector. 

Bad Re place 1 IEC 
_ or repair 

Bad _ 

Bad 

tbe virtng. 

Replace 
J uc. 

leplace 
4 llc. 

ancl U coutactor 
cloaed. Motor baa 

little or 
DO pover. 

Motor accelerate• 
up to apeect. 

, (4A 
l.eplace tbe 
control 
card. 

Shorted 
mtor 
amature. 

4L 

Cbeck. the •oltaae 
at tenaiul board 
point OU 011 the 
control card• 

Battery 
volt• 

Check the 
e&pacitor 
for any 
defecta. 

Check 2 REC 
for any 
defecu. 

OK 

leplace the 
control card• 

41 

4H 

0 
volte 

Bad 

B&ci 

Fi~ure 5.2.1, Sheet S 
TROUBLESHOOTiliG DIAGNOSTIC DIAGRAM 

Ref. 91. TI-IP .59 

Rev. 00, 1/83 

Gu.-83454 

Check. for an open 
OU wire OU tbe 
sa paDel• 

laplace the 
capacitor. 

R.eplace 
2 &EC. 



EV-10 SCR Control 
Mai~ceuance and Troubleshootin~ 
Via0nostic Dia~ram 

lCONTROL SHUTS OFF WHEN 
THE lA CONTACTOR DROPS OUT 
A!iD THE ACCELERATOR IS IETUINED 
TO THE SCk RANGE (PMT TRIP).] 

Gl::k-83454 

WAINING I 
JAa TIE DI.IVE VIIDLS on TU PLOOJl 
to PIIVDT A IUIWl.At VIIIICL!. 

Check for alov lA dropout. 
May be caused by: 

Ref. 91.n1P.59 

Rev. 00, 1/83 

A defective coil. 
Foreign utter in the contactor. 
Defective or vroag coil suppression. 
A broken contactor spring. 

Figure 5.2.1, Sheet 6 
TROUBLESHOOTING DIAGNOSTIC DIAGRAM 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Diagnostic Diagram 

[DIB.ECTIONAL CONl'.AC'IO&S CLOSE. 
VEHICLE ACCEl.ERAIES TO 
FULL SPE£l> l.MKEnLU'ELY.] 

'+L 

Close the k.eyavitch. 
Check the volU5e at 
terain.al 12 OU the 
coutrol. lt abould read 
about 3.5 volta. 

Near O volts 

4n 

Check the 

4E 

Check tbe 
PMT driver. 

Bad 

Replace the 
driver. 

Replace the 
control card. 

accelerator 
poteutioaeter for 
proper adjuatmeut or 
shorta to the 
ne~ative .. 

....... _____ B_a_d ____ _,. Adjust or repair . 

k.ev. 00, 1/83 

OK 

4A 

B.epl&ce the 
control card. 

the potentioaeter. 

Figure 5.2.1, Sheet 7 
TROUBLESHOOTING DIAGNOSTIC DIAGRAh 

5-10 
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cV-10 SCR Control 
Maintenance and Troubleshootin& 
Diagnostic Diagram 

[DIRECTIONAL CONTACTORS CLOSE 
THEN R.E.OPEN. PMT llIP. ] 

4G 

Check 5 llC 
for auy 
defecta. 

0~ 

4K 

Cbeck the 
trauaforaer for 
auy open circuit•• 

OK 

Cbeck 2 I.EC 
for auy 
defect•• 

OK 

Check for au 
opeu u. 

0~ 

Check. the 
capacitor for 
any clefecta. 

Cback l Ut; 
for a abort 
circuit. 

OK 

Ctieck l B.EC 
for uy 
defecta. 

OK 

laplace tbe 
coatrol carcl. 

4G 

4G 

48 

4H 

Bad 

Bad 

Bad 

Bad 

Bad 

GEK-834.54 

WAINING I 
JAa tu DI.IVE WHEELS on tu n.oo~ 

TO PIEVEHT A IIJIWlAY V!'JIICU• 

ieplace 5 UC. 

ieplace the 
traufonaer. 

ieplace 2 UC. 

Replace ix. 

ieplace the 
upacitor. 

Figure 5.2.l, Sheet 8 
TROUBLESHOOTING DIAGNOSTIC DIAGRAM 

Ref. 91.TMP.59 

Rev. 00, 1/83 
5-ll 



EV-10 SCR Control 
Maintenance and Troubleshooting 
Diagnostic Diagram 

(lA COIITACtOI. PlCU UP 
WB!li ml DYSVITC& IS CLOSED. 

GEK-83454 

WMNINO I 
JJ,Q,. 1111 Dlift VIIIILI on 1111 nooa 
to PIERl'r 4 IDUli.At VIila.i• 

Ref. 91.TMP.59 

Rev. 00, 1/83 

laaov• tbe vire fraa 
UJ) terainal 1. Yes 
CloM tbe uysvi tcb; ...,_ ______ ......... leplace l.AD. 
cbec:kif tbe 1A .,_ ____ _ 

cORtactor cloM•• 

Ho 

4A 

Replace the 
control card. 

Figure 5.2.1, Sheet 9 
TROUBLESHOOTING DIAGNOSTIC DIAGRAM 

5-12 



EV-10 SCR Control 
Maintenance and Troubleshootin6 
LJia6nostic uia6 ram 

{F AND R CONTAC'TOIS WILL NOT 
DB.OP OUT AJ.JTOMATICALLY 
DURING FULL TORQUE FAULT• ] 

Gll.-834.:,4 

WAIMNO I 
.JM3.. tu l>&IVI Vlll!LS on TIii n.coa 

TO PUVlft A &Da&ifAt VDICLI. 

Ref. 91.TMP.59 

Rev. 00, 1/83 

Operate the traction 
drive. Juaper control 
card tenliul 13 to tbe 
oegati ve Sa tenain.al. t------... Replace the plffl). 

Check if tbe --------
directioaal contactor 
opeu. 

Yea 

4A 

leplace tbe 
coutrol card. 

Fi~ure 5.2.1, Sheet 10 
TROUBLESHOOTING DIAGNOSTIC DIAGRAM 

5-13 



EV-10 SCR Control 
Maintenance and Trqubleshooting 
Diagnostic Diagram 

( 
( 1A CONTACTOi WILL NOT 
CLOSE AT TOP SP!ED. J 

Check the •oltaae 
at tam.in.al 12 on 
tbe control card 
vitb tbe truck 
runm.q at top 1peecl. 

.sv or 
le•• 

Di•c:ouec:t the wire 
at control card 
teraiul 14. Aetacb 
a ailliaap •ter 
fro■ terainal 14 to 
tbe battery aaative. 
lun tbe truck up to 
top apeed. 

Kore 
tball 
.sv 

GEK-83454 

I WAINNO I 
.Jl,Q. l'BI DUVB VBDLS orr DB rL00I. 

TO ftlVUT .6. IIJUilil VDICLI. 

[4n 
Owck tbe 
accelerator 
poteatioeeter 
for proper 
acljuataellt • 

lepl.&ce the 
control card. 

fu 

, IUaadjuated Adjust the 
poteatioaeter. 

s-10 .. o 11A I .....,.;;;.;; _____ --41.,., lepl.&ce tbe control card. 

lecoimect tbe vire 
to teraiaal 14 of 
the control card. 
lua the truck up 
to top speed and 
check tbe voltage 
at teraiaal 14. 

Approx. 
8V 

Zero 
Check for a 
viriD& •bort to 
the neaative 
sa terainal. 

OK 

leplace lAD. 

.Qeck for an open 

lad I 
1-------111 lepair the viriag • 

..... _________ .,. circuit in the vire .,_ __ Ba_d __ .,., Ren.air the virino . 
....,pros. froa terain.al 14 to r- -

1.sv fu' uo. 

Close tbe uy..ttcb. 
Check tbe voltaa• 
at terainal 3 of 
l.AJ). (?hi• 
coaaect• to tbe lA 
coatactor coil.) 

lattery 0 
.olU volte 

I~ I 

Cbec:k tbe 
continuity froa 
teraiul 2 on lAD 
to the negative 
SQ tera1a.al. 
Should read O otaa • 

&ad 
i-------• iepair tbe virin&• 

Figure 5.2.1, Sheet 11 
TROUBLESHOOTING DIAGNOSTIC DIAGRAM 

Ref. 91.TMP.59 . 

Rev. 00, 1/83 
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1V-10 SCR Control 
Maintenance and Troubleshootin6 
uia5 nostic Diagra~ 

' 

Battery 
volts 

0 
volts 

ru: 
i.un the truck up to 
top a peed. Check. 
the volta6e at the 
negative aide of 
the lA coil. 

Approx. Battery 
2V volt■ 

I Replace lAI).) 

Check the U 
contactor for 
MCballic&l 
bindiq or tip not 
aakiq contact. 

OK 

Replace UD. 

Check the lA 
contactor coi~ 
for an open 
circuit• 

Gl::k-83454 

Bad 
t-------~ Replace the coil. 

Check the vi ring on 
the poaitive aide of 
the lA coil to the ...-------• lepair the viri~-
control fuae. 

Repair the wiring froa 
tbe lA contactor coil 
to terai.nal 3 OD lAD. 

Fi~ure 5.2.1, Sheet 12 
TR.OUbLESHOOTING DIAGNOSTIC DIAGRAl-1 

Ref. 91.TMP.59 

Rev. 00, 1/83 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Diagnostic Diagram 

[STIFF IEVUS.&L 01 ?BE 
TIIJa DOI.ING PLUG BUXDiG. 

Check tbe plua 
adj1aataent ota 
tbe co11trol card. 
Turn tbe control 
potentiaaeter 
COi to 110fte11 
tbe plua• 

4H 

Check 4 IEC 
for an open 
circuit. 

4A 

leplace the 
control c:ard. 

Stop. 

ieplace. 

Figure 5.2.1, Sheet 13 
TROUBLESHOOTING DIAGNOSTIC DIAGRAM 

Ref. 91.IMP.59 

Rev. 00, 1/83 
5-16 
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EV-10 SCR Control 
Maintenance and Troubleshootinh 
DiQ6nostic LJia5ram 

( BI.a/N POWEJ. FUSE 

Check. the fuse 
for the proper 
rating. 

01( 

I 

Check. 3 UC 
for a abort 
circuit. 

01. 

f4li 

Check for tile proper 
full-load runuiq 
curreuta. Bi&b 
curreat -Y be 
cauaed by a 
defectiw driw 
aotor, drauiaa 
brake• or dd ft 
traia probleaa. 

Wrong Replace tbe fuse 
- vith one the 

correct aize. 

~d 
- leplac:e 3 u.c. 

ti [4G 
Check. 1 UC for 
poHi ble daaage 
c:auHd by a 3 UC 
abort. 

Figure 5.2.1, Sheet 14 
TROUBLESHOOTING DIAGNOSTIC DIAGRAM 

Ref. 91.TMP.59 

Rev. 00, 1/83 
5-17 
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tV-10 SCR Control <.;.EK-83454 
Maintenance and Troubleshootin~ 

SECTION 3 
DESCRIPTION OF OSCILLATOR CARD INPUTS AND OUTPUTS 

INPUTS 

COLOR 

W/GRN 

GRY 

ORN 

RED 

BRN 

W/BIJ( 

W/R.ED 

BLU 

WHI 

VIO 

BLl{ (2) 

Rev. 00, 1/83 

Table 5.3.1 
OSCILLATOR CAKL INPUTS 

FUNCTION 

PlugginE> input 

Thermal protector in~ut 

Battery volts reference 

Gate drive for 5 REC 

Gate loading for 5 REC 

Gate loading for 2 l{EC & capacitor volts 

Gate drive for 2 REC 

PHI/current limit sense input 

Gate drive for l REC 

Gate loading for 1 REC 

Ne~ative card input - 1 wire from 
negative on transformer and l wire 
from thermal protector. 

5-18 



EV-10 SCR Control Gu(-83454 
Maintenance and Troutleshootin6 

OUTPUTS 

Table 5.3.L 
OSCILl.ATOK CARD OUTPUTS 

TERNINAL NUMBll FUNCTION 

19 Battery positive input for 48 volt vehicle 

18 Battery positive input- fo~ 36 volt vehicle 

17 Battery positive input for 24 volt vehicle 

16 Reverse directional switch input 

15 Forward directional switch input 

14 Signal for lA driver 

13 Signal for PMTD or F/R driver 

12 Accelerator potentiometer input 

5-19 

Rev. 00, 1/8:S 



EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

SECTION 4 
CHECKING COMPONENTS 

GEK-83454 

This section provides step-by-step instructions for checking the components. 
These instructions include meter readings from the Volt-Ohm-Meter, with the 
desired reading indicated at the end of that particular step. 

MAIN SCR CONTROL CARD (4A) 

The troubleshooting diagnostics check all outside devices and eliminate them 
as the source of the problem. If that does not resolve the problem, then the 
card ~ust be faulty. 

INSTRUCTIONS FOR REMOVAL OF THE CONTROL CARD 

Rev. 00, 1/83 

I WAINING I 
TO AVOID DAHAGE TO TME CARD, UO 
NOT REMOVE THE SCR CONTROL CARD 
FROM ITS METAL TOP AND BOTTOM. 

5-20 



EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

GEK-83454 

1. Remove all wires from the outside terminal board on the control cara. 

2. Remove all wires from the inside terminal board on the control card. 

3. Remove the 2 screws attaching the control card· bottom to the stand-up 
bracket (near the capacitor). 

OUTSIDE TERMINAL BOARD 

\ ,af liiiiiiiaii-____________ liiiiiilia.-ic 

Ref. 91.TMP.26 

Rev. 00, 1/83 

OSCILLATOR CARD 

Figure 5.4.1 
SCR CONTROL CARD 

5-21 

INSIDE TERMINAL BOARD 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

CAPACITOR IC (4B) 

WAINING I 
TO AVOID ELECTRICAL SHOCK OR A RUNAWAY 
VEHICLE, DISCONNECT THE BATTERY AND 
DISCHARGE THE CAPACITOR BEFORE DOING ANY 
TESTING. 

USING A VOLT-OHM-METER (VOM) SET TO THE RX 10,000 SCALE: 

1. Remove the wires from one of the terminals of the capacitor. 

GEK-83454 

2. Connect the leads from the VOM across the capacitor terminals. The 
meter should swing to 0 ohms, then gradually swing to above luU, 000 
ohms. 

3. Reverse the leads of the VOM. The meter should swing to O ohms, then 
gradually swing to above 100,000 ohms. 

4. Check the resistance from one of the capacitor terminals to its case. 
Meter reading: 50,000 ohms or more. 

Ref. 91.TMP.27 

Rev. 00, 1/83 

~ 
~ 

@ 
AX 10,00 

Figure 5.4.2 
CAPACITOR CHECK 

5-2l 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

CONT ACTORS F, R, lA, and P (4C) 

GEK-83454 

For 150 and 300 amp contactors, refer to GEH-4469 located in Section 
7 of this chapter. 

For 7 5 amp contactors, refer to GEH-3099A located in Section 7 of 
this chapter. 

5-23 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

POTENTIOMETER. IN ACCELEllA TOR (4D) 

1. Disconnect the battery. 

2. Remove the wire from terminal board voint 12. 

GEK-83454 

3. Connect a Volt-Ohm-Meter from the wire at terminal board point 12 to 
the ne~ative on the transformer with the scale set to RX 100. 

4. Set the accelerator at creep speed. 
Meter reading: 4800 to 6000 ohms. 

5. Move the accelerator to top speed. 
Meter reading: 200 ohms or less. 

6. Move the negative VOM lead to the truck frame. 
Meter reading: 1,000,000 ohms or more. 

Ref. 91.TMP.28 

Rev. 00, l/3J 

i.-...,,=--- 0 
0 
0 
0 

0 0 
0 
0 
0 
0 

o 0 

0 

,::::::-- CRE~P SPEED 

) [W] TOP SPEED 

I I ~ i 
l :-i:~ 
LJ ! 

Figure 5.4.3 
ACCELERATOR POTENTIOMETER CHECK 

5-24 



EV-10 SC~ Control 
Maintenance and Troubleshooting 
Troubleshooting 

DRIVER MODULE (4E) 

Resistor= 8200 ohms 2 watts for 72 volts. 
= 4700 ohms 2 watts for 24/36/48 volts. 

USING A VOH SET TO THE 50V DC SCALE: 

(For 24/36/48V, use a VOM set to a 100V de scale.) 

1. Disconnect the leads. 

GEK-83454 

2. Connect the resistor, coil and switch to terminals 1 and 3 as shown. 

3. Connect the battery ne~ative to terminal 2 and the battery positive 
to the junction of the switch and the resistor. 

4. Connect the negative lead of the VOM to terminal 2 and the positive 
leaa of the VOM to terminal 3. Read the battery voltage on the VOM. 

5. Close the switch. The VOM meter reading should drop to 2V or less. 

6. Move the resistor and the positive meter lead from terminal 3 to 
terminal 4. 

7. Repeat the same test. 

Ref. 91.TMP.29 

Rev. 00, 1/83 

Figure 5.4.4 
DRIVER MODULE CHECK 

5-25 



EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

HOURMETER MODULE (4F) 

USING A VUM SET TO THE RX 1 SCALE: 

1. Disconnect the lead from terminal 4. 

GD.-83454 

2. Connect the positive lead of the VOM to terminal 3 ana the ne5ative 
lead of the VOM to terminal 4. 
Meter reading: less than 20 oh.ms. 

3. Move the positive lead to terminal 2. 
Meter reading: less than 20 ohms. 

4. Move the positive lead to terminal 1. 
Meter reading: less than 20 ohms. 

SWITCH THE VOM TO THE RX 10,000 SCALE: 

5. Connect the negative lead of the VOM to terminal 3 and the positive 
lead to terminal 4. 
Meter reading: 50,000 ohms or more. 

6. Move the negative lead to terminal 2. 
Meter reading: 50,000 ohms or more. 

7. Move the negative lead to terminal 1. 
Meter reading: 50,000 ohms or more. 

I I 

LESS T1WI ZO OHMS / / 
I I 

I I 
I I 

I I 
I I 
I I 

,,l I 

Figure 5.4.5 
HOURMETER. MODULE CHECK 

Ref. 91. TI1P.30 
Ref. 91.TMP.31 

Rev. 00, 1/83 
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I I 
I I 
I I 
I I 
I I 
I I 

,,/ .,/ 

Figure 5.4.6 
HOURMETER MODULE ChECK 



EV-10 SCR Control 
Maintenance and Troubleshootin6 
Troublesnootin6 

SCR (1 REC, 2 REC, 5 REC) (4G) 

Ref. 91.TMP.32 

Rev. 00, 1/83 

WAINING I 
TO AVOID ELECTRICAL SHOCK OR A RUNAWAY 
VEHICLE, DISCONNECT THE BATTERY AND 
DISCHARGE THE CAPACITOR BEFORE DOING ANY 
TESTING. 

(Q)° 
O[ o oj 

NOTE: I IIEC MUST ■E IN ~LACE 
WITH COtlllECT SPtUN8 
PRESSURE 

Figure 5.4.7 
SCR LOCATIONS 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

1 REC 

USING A 6V TEST LIGHT, AS SHOWN: 

1. Disconnect the WHT wire from the card. 

GEK-83454 

2. Connect the negative leaa of the test light to terminal board µoint 
VIO (cathode). 

3. Connect the positive lead of the test light to terminal boara point 
BLU (anode). If the light comes on, l REC has shorted. If the light 
does not come on, continue testing. 

0 ~ 
0 II 

:, 
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Figure 5.4.8 
l REC TEST LIGHT CHECK 

Ref. 91.TMP.33 
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EV-10 SCR Control 
Maintenance ana Troubleshooting 
TroublesrLooting 

1 REC (Continued) 

GEK-83454 

4. Touch the WHT (gate) wire to terminal board point BLU. The light 
should come on. If it does not, 1 RiC is open. 
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Figure 5.4.9 
1 REC TEST LIGHT CHECK 

Ref. 91.TMP.34 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

1 REC (Continued) 

USING A VOM SET TO THE RX 1 SCALE: 

1. Disconnect the BLU wire from terminal board point BLU. 

2. Disconnect the WHT wire from terminal board point wRT. 

3. Connect the negative lead of the VOM to the WHT wire (gate). 

GEK-83454 

4. Connect the positive lead of the VOM to terminal board point VI0 
(cathode). Replace l REC if the reading is either zero or infinity. 

5. Reverse the meter leads and check again. Replace 1 REC if the . 
reading is zero or infinity. 
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Figure 5.4.10 
l REC VOM CHECK 

Ref. 91.IMP.35 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

1 REC (Continued) 

SWITCH THl VON TO THE RX 100 SCALE: 

6. Connect the negative lead of the VOM to the BLU ~ire (anode). 

GEK-83454 

7. Counect the positive lead of the VON to terminal boara point VIO 
(cathode). Replace 1 REC if the meter reads zero. 
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Figure 5.4.11 
1 REC VOM CHECK 

Ref. 91.TMP.36 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

2 REC 

USING A 6V TEST LIGHT, AS SHOWN: 

1. Disconnect the W/RED wire from the card. 

GEK-83454 

2. Connect the negative lead of the test light to terminal board point 
W/BLK (cathode). 

3. Connect the positive lead of the test light to terminal board point 
BLU (anode). If the light comes on, 1 REC has shorte~. If the light 
does not come on, continue testing. 
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Figure 5.4.12 
2 REC TEST LIGHT CHECK 

Ref. 91.TMP.37 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

2 REC (Continued) 

GEK-83454 

4. Touch the W/RED ( 5 ate) wire to terminal board point lsLU. The light 
should come on and stay on when the W/RED wire is removed; if not, 2 
REC is open. 
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Figure 5.4.13 
2 REC TEST LIGHT CHECK 

Ref. 91.TMP.38 
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EV-10 SCR Control GEK-83454 
Maintenance and Troubleshooting 
Troubleshooting • 

2 REC ( Continued) 

USING A VOM SET TO THE RX 1 SCALE: 

1. Disconnect the BLU wire from terminal board point BLU. 

2. Disconnect the WIRED wire from terminal board point W/RED. 

3. Connect the negative lead of the VOM to the W/RED wire (gate). 

4. Connect the positive lead of the VOM to terminal board point W/BLK 
(cathode). Replace 2 REC if the reading is either zero or infinity. 

5. Reverse the meter leads and check again. Replace 1 REC if the . 
reading is zero or infinity. 
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2 REC VOM CHECK 

Ref. 91.TMP.39 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

2 REC (Continued) 

SwITCh THE VUH Iv THE RX 100 SCALE: 

6. Connect the ne~ative lead of the VOM to the BLU wire (anode). 

GE.K-83454 

7. Connect the positive lead of the VOM to terminal board iJOirit 'w/BLK 
(cathode). Revlace 2 REC if the meter reads zero. 
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Figure 5.4.15 
2 REC VOM CHECK 

Ref. 91.TMP.40 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

S REC 

USING A 6V TEST LIGHT, AS SHOWN: 

1. Disconnect the RED wire from the card. 

GEK-83454 

2. Connect the negative lead of the test light to terminal board point 
BRN (cathode). 

3. Connect the positive lead of the test light to terminal board point 
W/BLK (anode). If the light comes on, 1 REC has shorted. If the 
light does not come on, continue testing. 
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Figure 5.4.16 
5 REC TEST LIGHT CHECK 

Ref. 91.TMP.41 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

5 REC (Continued) 

4. Touch the RED (gate) wire to terminal board point W/BU.... 
should come on and stay on when the RED wire is removed; 
REC is open. 

0 ~ 0 ::t 

Q! 
I a 

WY 
0 IY I! 

.J @ @ II 0 I 
pj~ 17 @ 

lfJ .,.z 
8 @ 

II '@ I 
II.I 0 5 0 
IE~ 14 @ 

~ ID~ 
13 @ 

2 @ 
If l1!ill 

~ ----- QI 
IJ (2J 

0 0 

Figure 5.4.17 
5 REC TEST LIGHT CHECK 

Ref. 91.TMP.42 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

S R.EC (Continued) 

USING A VOM SET TO THE RX 1 SCALE: 

GEK-83454 

1. Disconnect the w/BLK wire from terminal board point w/Bil (anode). 

2. Disconnect the BRN wire from terminal boarti ~oint BRN. 

3. Connect the negative lead of the VOM to the liRN wire (cathoae). 

4. Connect the positive lead of the VOM to terminal board point REl.J 
( 6ate). Replace S REC if the reading is either zero or infi1dty. 

5. Reverse the meter leads and check again. Replace 5 REC if the 
reading is zero or infinity. 
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Figure 5.4.18 
5 REC VOM CHECK 

Ref. 91.IMP.43 
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EV-10 SCR Control 
Haiutenance and Troubleshootin5 
TrouLleshoo ti r.a.0 

S REC (Continued) 

S\..ITCH THE VOH TO THE RX 100 SCALE: 

~EK-bJ454 

6. Conuect the negative lead of the VOM to the W/BU.. ~ire (anode). 

7. Connect the positive lead of the VOM to the BRN wire (cathode). 
Replace 5 REC if the meter reads zero. 
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Figure 5.4.19 
5 REC VOM CHECK 

Ref. 91.TMP.44 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

RECTIFIERS (3 AND 4 REC) (4H) 

~ CATMOCIE 

Ref. 91.TMP.45 

Rev. 00, 1/83 

WAINING I 
TO AVOID ELECTRICAL SHOCK OR A RUNAWAY 
VEHICLE, WHEN CHECKING DIODES, DISCONNECT 
THE BATTERY AND DISCHARGE THE CAPACITOR lC. 

-N-

ANODE N CATHODE --v1:.-----

-M-

ANOCIE 

Figure 5.4.20 
DIODE DESCRIPTION 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

RECTIFIERS (3 AND 4 REC) (Continued) 

USING A CONTINUITY TEST LIGHT: 

1. Disconnect the cathode end from the vanel wiring. 

2. Connect the negative lead of the test light to the anode. 

GEK-83454 

3. Connect the positive lead of the test light to the cathode. If the 
light comes on, the REC has shorted. If the light does not come on, 
continue testing. 

== c:::J 

Figure 5.4.21 
3 AND 4 REC TEST LIGHT CHECK 

USING A CONTINUITY TEST LIGHT (Continued): 

4. Connect the negative lead of the test light to the cathode. 

5. Connect the positive lead of the test light to the anode. The light 
should normally come on. If it comes on, the test is concluded using 
a continuity light. If it does not come on, the diode is open. 

Ref. 91.TMP.46 
Ref. 91.TMP.47 

Rev. 00, 1/83 

== c::::J 

Figure 5.4.22 
3 AND 4 REC TEST LIGHT CHECK 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

RECTIFIERS (3 AND 4 REC) ( Continued) 

USING A VOLT-OHM-METER (VOM) SET TO THE RX 10,000 SCALE: 

1. Disconnect the VOM. 

2. Connect the positive lead of the VOM to the cathode. 

3. Connect the negative lead of the VOM to the anode. 
Meter reading: 50,000 ohms or more. 

* @ 
- IIIXIO.000 

50.000 OHMS OR HIGHER 

Figure 5.4.23 
3 AND 4 REC VOM CHEC~ 

USING A VOLT-OHM-METER (VOM) SET TO THE RX 10,000 SCALE (Continued): 

SWITCH THE VOM TO THE RX 1 SCALE: 

4. Connect the positive lead of the VOM to the anode. 

5. Connect the negative lead of the VOM to the cathode. 
Meter reading: 7 to 12 ohms. 

Ref. 91.TMP.48 
Ref. 91.TMP.49 

Rev. 00, 1/83 

7 TO 12 OHMS O,t L.OWER 

~XI 

Figure 5.4.24 
3 AND 4 REC VOM CHECK 
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EV-lu SCR Control (;£~-83454 
Maintenance and Troubleshootin~ 
7roueileshootin6 

THERMAL PROTECTOR (TP) (4J) 

1. l.Jisconnect the GRY wire from termiILal board 1,>oint Gl~Y. 

2. l.Oiwec t the lee1a.~ of the VOH to the G.t\. Y wire and to terwil1c.l uoc:1r<1 
µoint .l3LK as sr1own iu Fi~ure 5.4.25. The resista11ce s1 .. ould Le les::, 
thari iUU ohLls when at nor~l tew}:Jerature. 

LESS THAN 200 OHMS 

@¥] 
~ 

RX 100 

Ref. 91.TMP.50 

Rev. 00, 1/83 

Figure 5.4.25 
THERMAL PROTECTOR CHECK 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

TRANSFORMER (4K) 

USING A VON SET TO THE RX l SCALE: 

GEK-83454 

1. Connect the leads of the VOM to the ne~ative (transformer) and lC. 
Heter reading: less than 2 ohms. 

Figure 5.4.26 
TRANSFORMER CHECK 

2. Connect the leads of the VOM to A2 (transformer) and terminal board 
point BRN. 
Heter reading: less than 2 ohms. 

Ref. 91.IMP.Sl 
Ref. 91.TMP.52 

-- Rev. 00, 1/33 

Figure 5.4.27 
TRANSFORMER CHECK 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshootin0 

VOLTAGE CHECK (4L) 

USING A VOH SET TO THE DC VOLTAGE SCALE: 

1. Set the VOM equal to or greater than the anticipted voltage. 

GE..K-83454 

2. Connect the black negative head of the VOM to the SCR negative: 

3. Connect the red positive lead of the VOM to the point described in 
the Troubleshooting Diagnostic Diagram. 

4. Read the voltage. 

MILLIAMP CHECK (4M) 

USING A VOM SET TO THE 10 MA. SCALE: 

1. Connect the black negative lead of the VOM to the SCR negative. 

2. Disconnect the wire from the point described in the Troubleshootin~ 
Diagnostic Diagram. 

3. Connect the red positive lead to the point indicated. 

4. Read the milliamps. 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

SECTION S 
REPLACEMENT OF COMPONENTS 

NOTE 

The use of a heat transfer grease 
such as GE Versilube G-350-M or 
its equivalent is recommended. 

REPLACEMENT OF THE 1 REC MODULE 

GEK-83454 

1. Remove the l REC gate wire (WHT) from the inside card terminal board. 

2. Remove the wires from the outside card terminal board. 

3. • Remove the two card mounting screws and rotate the card over the 
capacitor and the transformer. 

4. Unplug the two thermal protector wires, 

5. Disconnect the T2-strap from the top heat sink. 

6. Remove the spring assembly by first removing its mounting bolts. 

7. Clean both heat sinks with a clean rag and isopropyl alcohol. 

8. Apply a light coat of heat transfer grease to both ends of the 1 REC 
Press-Pak. 

9. Install and torque the heat sink/ sprin6 assembly according to the 
torquing instructions that follow. 

10. Reconnect the thermal protector, strap (T2), card, and card wires. 
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EV-10 SCR Control 
~aintenance and Troubleshooti~g 
Troublesh0otin6 

TORQUING INSTRUCTIONS 

HOu!~IING ?R.OCEDLlRE 

1. Apply Silicon Grease (Dow No. 44) to both sides of the SCK. 

2. Locate the SCR in place with the pin on the large heat sink. 

~i::1'.-83454 

3. with the anode down, place the upper heat sink on top with the clamp 
in position. (See Figure 5.5.1.) 

Figure 5.5.1 
MOUNTING PROCEDURE 

4. Tighten the bolts evenly until they are finger tight. Then tighten 
each bolt 1/4 turn using a 7/16 socket wrench on the bolt heads. 

5. Place the force indicator gauge firmly against the springs, as shown 
on the outline drawing, so that both ends and the middle·are in solid 
contact with the springs. The edges of the gauge will then indicate 
the spring deflection or force. Correct mounting force is indicated 
when the proper edges coincide • 

. 91.TMP.53 
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EV-1O SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

--+ ..... 
EDGES FLUSH 

Figure 5.5.2 
CORRECT TORQUING FORCE 

GEK-83454 

6. If the mounting force indicated is less than rated force, tighten the 
bolts alternately 1/4 turn at a time until the points coincide. (See 
Figure 5.5.3.) 

7. If excessive force is indicated, loosen the bolts and start over. 
Never try to adjust spring force by backing off the bolts. StJrine, 
friction will produce false readings. 

Figure 5.5.3 
LESS THAN RATED FORCE 

Ref. 91.Tt-lP.54 
Ref. 91.TMP.55 
Ref. 91.TMP.56 

Rev. 00, 1/83 
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EV-10 SCK Control 
Haintenance and Troubleshootin~ 
Trouc.,le~hootin0 

CALIBRATE THE FURCE GAGG£ 

GEK-83454 

I£ you SUSiJeCt the force 6 au~e is out of calibration due to wear or uama~e, 
check it on a flat surface, as indicated in Figure 5.5.5. 

Ref. 91.TMP.57 

Rev. 00, 1/83 

If the edges are not flush within 
~.010, calibrate the gauge by filing 
the bottom contact points. 

SEE NOTE BELOW 

Figure 5.5.5 
FORCE GAUGE 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troubleshooting 

REPLACEMENT OF THE CAPACITOR 

GEK-83454 

1. -Remove the nuts from the capacitor connections and remove the wires. 

2. Remove the two mounting screws and bracket. 

3. Reverse this procedure to install a new capacitor. 

REPLACEMENT OF THE TRANSFORMER/CHOKE 

1. Disconnect all transformer leads. 

2. Remove the two mounting screws and lift the transformer free. 

3. Reverse this procedure to reassemble. 

REPLACEMENT OF THE CONTROL CARD 

1. The panels are factory-adjusted for a ~articular motor ana truck and 
should not need adjustment when used with this motor and truck. 

NOTE 

If the panels are used to control motors or 
trucks for which they were not factory-adjusted, 
the settings may be out of optimum adjustment to 
the extent that they do interact. 

2. Clockwise (CW) rotation increases the function being adjustea. 

3. Connect the shunt, the millivoltmeter, and the voltmeter to measure 
the battery current and motor volta~e. 

a. Connect the shunt 
negative and 1 REC 
battery plug). 

and the llillivoltmeter between ba.ttery 
(or between the truck receytacle and the 

b. Connect the voltmeter between battery ~ositive and T2 on the SCR 
f)anel. 

4. Jack up the truck so that the arive wheels are free to rotate. If a 
brake interlock is used, jumper it out so that vower ana the brakes 
can be applied at the same time. 
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EV-10 SCR Control 
Maintenance and Iroubleshootin~ 
Troubleshooting 

a. 50 millivolt ac shunt. 

The shunt rating must be greater than the current 
to be measured. Best results are obtained when 
the reading is between half and full scale on the 
meter. If a shunt of too high a ratin5 is used 
(i.e., a 500 amp rating to read 100 amps), the 
meter will be hard to read and the accuracy of 
the reading will be poor. 

GEK-83454 

6. Check that the ohms in the accelerator potentiometer are less than 
200 ohms in the top SCR range. 

7. Check the card settings: 

a. Check the current limit by first moving the accelerator until 
either the For R contactor operates. Do not move the accelerator to 
the point where 1A picks up. Apply the brakes until the wheels come 
to a standstill (the wheels must not be turning) and read the current 
to see if it falls below the maximum rating of 170 amps ana within 
the rating specified by the truck manufacturer. 

I WARNING I 
Do not stall the motor for more than 30 seconds 
at a time. Allow time for the motor to cool 
between stalls. To avoid personal injury or a 
runaway vehicle, do not operate the motor at high 
speeds or plug the motor with the wheels jacked 
up. 

b. With the truck on the ground, plug the truck from top speed. If 
the stopping distance is not as desired, adjust the plugging 
trimpot. 
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EV-10 SCR Control 
Maintenance and Troubleshootin6 
. Tro.ubleshooting 

8. Tuneup Procedure. 

GEK-83454 

a. Turn the pluggin~ trimpot fully clockwise to prevent any 
interaction when setting the current limit trimpot. 

b. Turn the current limit trimpot fully counterclockwise. 

c. Check to be sure the plugging trimpot is turned fully clockwise. 

d. Depress the accelerator until F or R operate, but not the 1A 
contactor. 

e. Apply the brakes until the wheels come to a stanastill and 
remain at a standstill. 

f • Slowly turn the current limit trimpot in a clockwise airection 
until the current reaches 170 amps, or as specified by the truck 
manufacturer. 

Rev. 00, 1/83 

NOTE 

Since these controls are used on a variety of 
types and sizes of trucks for various 
avplications, it is common for the truck 
manufacturer to set the current limit at some 
value below this maximum. For this reason, it is 
recommended that you obtain the actual current 
limit setting for your particular truck from the 
truck manufacturer. 
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EV-10 SCR Control 
Maintenance and Troubleshooting 
Troutleshootin6 

WARNING I 
Do not stall the motor for more than 30 seconds 
at a time. Allow time for the motor to cool 
between stalls. To avoia personal injury or a 
runaway vehicle, ao not operate the motor at high 
speeds or plug the motor with the wheels jackea 
uv. 

GE.K-83454 

g. To adjust the static plu6ging, the truck should be irl its normal 
running condition and on the ground. Turn the plugging trimpot 
fully counterclockwise. This will give the longest uistance for 
stopping. 

h. Turn the trimpot clockwise to increase the stopping distance~ 
If the stopping distance is too short or too long, continue to 
aajust the trimpot until the desired stopping distance is 
obtained. 
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EV-10 SC~ Co~trol 
Maintenance and Troubleshooting 
Troubleshooting 

PLACEMENT OF THE COMPONENTS 
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Figure 5.5.6 
PIACEHENT OF CONPONENIS 
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