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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
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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
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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.

April, 1985



Genie BOOM Z-30/20
Operating and Maintenance Manual

20

Maintenance

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.
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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
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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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Schematics

FIGURE 5-6
PLATFORM CONTROLLER  WIRING
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FIGURE 7-16
HYDRAULIC SCHEMATIC Z - 30/20 HD

Janauary, 1986
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FIGURE 7-17
ELECTRICAL SCHEMATIC
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FIGURE 7-18
CHASSIS WIRING DIAGRAM
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FIGURE 7-19
SCR / CHARGER MODULE WIRING
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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.
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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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