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Preface

This unit is the result of Posi-Plus advanced technology and quality awareness in
design, engineering and manufacturing. At the time of delivery from the factory, this unit
met or exceeded all applicable standards published by both the Canadian Standards
Association and the American National Standards Institute. All information, illustrations
and specifications contained within this manual are based on the latest product
information available at the time of publication. It is mandatory that all operators read
and understand this manual to operate the machine in a safe and efficient manner.

This unit should never be altered or modified in any way that might affect the structural
integrity or operational characteristics without the specific written approval of Posi-Plus.
Any unauthorized alterations or modifications will void the warranty. Of greater concern,
is the possibility that unauthorized modification could adversely affect the safe operation
of this unit, resulting in property damage and/or personal injury.

Insulated aerial devices Rated 46kV & below, Category "B" or "C' as per ANSI
A92.2-2001 and CSA C225-00 manufactured by Posi-Plus are designed to provide a
work platform for a trained operator. Applicable regulations and standards are
considered in the design and manufacture of this aerial device.

No aerial device can provide absolute safety when placed in proximity to energized
conductors. The standard aerial device is to be considered an insulated aerial device
as per ANSI A92.2-2001 and CSA C225-00 Rated 46kV & below, Category "B’ or
"C" dielectric rating (refer to the unit placard for the applicable dielectric rating of your
unit). No aerial device is designed or intended to replace or supersede any protective
device or safe work practice relating to work methods, safety procedures and
protective equipment. Training manuals are available form a variety of sources such
as "Safety Manual for an Electric Ulility" published by the American Public Power
Association’ .

The operator shall be responsible for determining the set-up requirements, lineman
work procedures and safety for each particular situation.

" American Public Power Association, 2301 M Street N.W. Washington, D.C., 20037-1484,
Phone (202) 467-2900
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‘Section 1 - Unit Specifications

General Specifications

The major structural components of the 200 Series aerial device are the subframe,

outriggers (if applicable), pedestal, turntable or turret, lower boom, upper boom and
platform mounting bracket.

The lower boom is capable of movement up to 120 degrees above horizontal. The
upper boom is capable of movement from 0 to 270 degrees relative to the lower boom.

This aerial device is manufactured with nonconductive components that, when properly
used and maintained, will perform its function as an aerial work platform for use by
trained linemen. The equipment is designed and manufactured to meet the dielectric
standards of the American National Standards Institute (ANSI) in effect at the time of its
manufacture. The dielectric rating of the unit must be known and understood by its
users. Refer to the ldentification placard for the dielectric rating of the unit.

This aerial device shall be used near energized conductors only by qualified operators
who are fully trained and proficient as electrical linemen. Personnel using this
equipment must be familiar with the hazards of contact with energized for the protection
of themselves, their coworkers/workers and the public. The nature of electrical hazards
is described in the Operators Manual. Personnel using this equipment on or near
energized conductors must be familiar with these hazards for their own protection.
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Terminology Definitions

1. Upper Controls
These controls are located beside the
platform, designed for the boom,

platform and jib functions of the aerial
device.

2. Platform
The personnel-carrying component of
the unit.

3. Platform Shaft

The horizontal shaft about which the
platform rotates relative to the upper
boom.

4. Upper Boom Tip
The end of the upper boom to which the
platform is attached.

5. Upper Boom
The structural member attached to the
lower boom that supports the platform.

6. Upper Boom Cylinder
The hydraulic cylinder that moves the
upper boom.

7. Upper Boom Drive Mechanism
The components used to produce upper
boom movement.

8. Elbow

The structure connecting the upper
boom to the lower boom about which
one moves relative to the other.

9. Elbow Pin

The horizontal pin about which the
upper boom rotates relative to the lower
boom.

10/16/2002

10.Lower Boom

The structural member, attached to the
turntable or turret, that supports the
upper boom.

11.Lower Boom Insert

The part of the lower boom made of
high  dieleciric  strength  material
(fiberglass reinforced plastic).

12.Lower Boom Cylinder
The hydraulic cylinder that moves the
lower boom.

13.Lower Boom Pin
The horizontal pin that connects the
lower boom to the turntable.

14.Turntable (or Turret)
The rotating base of the aerial device
that supports the booms.

15.Pedestal
The stationary base of the aerial device
that supports the turntable.

16.Lower Controls Station

The controls on the utility body, turntable
or pedestal, used to move the aerial
device.

17.Upper Boom Rest
The structural member that supports the
upper boom in the rest or travel position.
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FIGURE 1.1 - TERMINOLOGY DIAGRAM
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Safety instructions

This "safety alert symbol" is used throughout this manual to call your attention to
danger, warning, caution and attention instructions. These instructions must be followed
to prevent the possibility of personal injury and/or property damage.

The terms "danger, warning, caution and attention" represent varying degrees of
personal and/or property damage that could possibly result if the preventative
instructions are not followed, The following paragraphs from ANSI Z535.4-1991 explain

these terms.
Danger

Indicates an imminently hazardous situation, which, if not avoided, will result in

death or serious injury. This signal word is to be used in the most extreme
situations.

Warning

Indicates a potentially hazardous situation, which, if not avoided, could result in
death or serious injury.

Caution

Indicates a potentially hazardous situation, which, if not avoided, may result in
minor or moderate injury. It may also be used to alert against unsafe practices.

The term "attention" is used to alert personnel of instructions that must be followed to
prevent the possibility of property damage. Property damage could include structural
damage to the unit, component failure or damage to nearby property. Read and follow
all danger, warning, caution and attention instructions.

Safety Information and Warnings

The following section describes safety warnings and information concerning operating
and maintaining the aerial device. Following these instructions will mean safer operating
and maintenance practices.

These warnings serve only as examples of good work practices to assist maintenance
personnel and servicemen in doing their job more efficiently.
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Most hydraulic ports and fittings on the unit are SAE or JIC straight thread, do not
attempt to connect pipe thread fitting to these types of fittings without being certain it is
intended to be pipe thread connection.

Cleanliness is extremely important in a hydraulic system. When hydraulic lines are
disconnected or components are removed, the ports should be plugged or other
precautions taken to prevent contaminants from entering the hydraulic system.

Even new hydraulic oil from the petroleum company may be contaminated compared to
the filtered oil of the unit's hydraulic system. All oil being added to the reservoir must be
filtered before using it to power the unit. This is most effectively done by filtering the oil
through a 10 micron filter as it is pumped into the reservoir. If a filter is not available, the
oil should be allowed to circulate through the system for approximately 15 minutes
before operation. This may be done by positioning the ground level tools control handle
in the On position. This may also be accomplished by connecting the oil warming kit to
the tool connections and tumning the tools valve “ON”. Make sure the needle valve on
the oil warming kit is turned all the way out (counterclockwise) to avoid unnecessary
warming of the hydraulic oil. A new barrel of oil should be moisture free. However, this
may not be true of improperly stored barrels. The hydraulic oil used must always be
prefiltered to 1SO 14/12 before being introduces into the hydraulic circuit.

Always be certain that the shutoff valve between the reservoir and the pump inlet, and
any shutoff valves found before or after the return line filter, are completely open before
operating the pump.

Inspect hydraulic hoses and wires frequently to be certain they are properly routed to
avoid sharp cutting edges, kinking or scuffing.

Serious pump damage and machine malfunctions are likely to occur, if conditions are
present which allow air into the suction side of the pump.

Do not make any modifications to this aerial device that might affect its structural
soundness or operational characteristics without specific written permission from Posi-
Plus Technologies, Inc. Unauthorized alterations or modifications may prevent the unit
from operating safely and properly as designed.

Always wear the proper protective equipment for the task being performed. For
example, safety shoes, eye and hearing protection, gloves, dust mask, etc.

Never place your finger, hand, foot or any part of your body in an area where it could be
injured.

Never move an outrigger, boom or vehicle unless you have a clear and unobstructed
view.
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Never remove the fasteners of a component until you have supported the component
with a hoist or other means to safely support the component.

Never use air pressure to move a hydraulic component.

Always purge air from an actuator (hydraulic cylinder or motor) before installing it on the
aerial device. Failure to purge a component may result in free and uncontrolled
movement of that component.

After replacing any major component, such as cylinders, booms, leveling rods or chains,
it is recommended that a structural test be performed. This test verifies the structural
soundness of the component before putting the unit back in service.

Do not permit anyone to occupy the platform until operational and structural tests have
been completed.

While servicing the aerial device, personnel may be exposed to hazards that cannot be
protected against by any mechanical means. The use of care, common sense and safe
work practices provide the best protection from accidents.

It is essential to have service personnel who are competent and trained in safe service
procedures.

This aerial device does not provide protection from contact with or proximity to an
electrically charged conductor when you are in contact with or in proximity to another
conductor or any grounded device, material or equipment. Death or serious injury will
result from such contact or inadequate clearance from an energized conductor.

Nonconductive hoses must be non-pin perforated. Never substitute a conductive type
hose for any insulated or nonconductive hose. Death or serious injury may result from
the bridging of an insulated gap with a conductive hose.

This aerial device has been tested per stability requirements of ANSI A92.2 and CSA
C225. The unit may be operated, in accordance with the following, on firm and level
surfaces.
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It is impossible to foresee all possible situations and combinations for set up of the unit.
The operator bears the ultimate responsibility for insuring the unit is properly set up for
the particular conditions encountered.

Anyone occupying the aerial device platform must wear an OSHA approved fall restraint
device with a lanyard securely connected to the boom tip lanyard attachment anchor.

Any holes in the platform, whether intentional or by accidental damage, are a violation of
ANSI A92.2 and CSA C225, Section 4.9.7 and should never be permitted. Holes in the

liner render them useless as a protective device. Dielectric integrity therefore will not be
possible.

Only use hydraulic oils as recommended. Other fluids added to the hydraulic system
may increase component wear, effect the lubricating characteristics of the oil, or may
destroy the insulating capability of the aerial device.

Pilot operated check valves are not adjustable and must be replaced if defective.

When removing a hydraulic line from a cylinder, do not operate the aerial device from
the upper controls until you are certain all the air is purged from the cylinder after the
hydraulic lines are installed. The presence of air in the cylinder may cause inadvertent
retraction or extension of the cylinder, resulting in serious injury or death.

Do not move the upper boom overcenter until you are certain all the air is purged from
the rod end of the upper boom cylinder. The presence of air in the cylinder may cause
inadvertent extension of the cylinder when the upper boom is overcenter, resulting in
serious injury or death.

Failure to fully unload the cylinder, or position it so that it cannot move, before removing
a counterbalance valve can result in sudden, uncontrolled movement of the cylinder
and/or booms. This may result in property damage and/or personal injury.

Under torquing or over torquing a cylinder piston nut or head gland may cause cylinder
failure. Improper installation of a piston nut or end gland retention device may also
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cause cylinder failure. Cylinder failure may result in property damage and/or personal
injury.

[f a piston nut is removed from a cylinder, replace the piston nut retention device.
Removing piston nut retention devices can damage their retaining characteristics. If the
piston nut is self-locking, replace the piston nut. Removing a self-locking piston nut
damages the locking material. A faulty self-locking piston nut or retention device may

cause cylinder failure. Cylinder failure may result in property damage and/or personal
injury.

If the internal size tolerance of the cylinder barrel is exceeded, the piston seal could be
pushed out (extruded) when the cylinder is put under a load. This will cause cylinder
failure. A cylinder failure may result in property damage and/or personal injury.

While performing a structural test, proper procedures must be followed to assure that
the stability of the unit is maintained. This test will load the unit to the ANSI and CSA
requirement for normal stability. Damage to the unit and injury to the operator could
result if proper procedures are not followed. Use extreme caution when performing a
structural test.

Hands and fingers must be kept off the pinion and rotation bearing gear teeth to avoid
serious injury.

Do not operate a cylinder that has a dented barrel or a damaged rod. Operation of a
cylinder with such defects could lead to cylinder failure. Cylinder failure may result in
property damage and/or personal injury.

Failure to remove pressure before loosening a valve cartridge hydraulic fitting or hose
from its housing will cause oil to spray out under pressure as the connection is
loosened. Hydraulic oil escaping under pressure can have enough force to infect il into
the flesh.

Hydraulic oil escaping under high pressure from a faulty connection, hose, pinhole,
cracked tube, etc. may not be visible, but can have enough force to penetrate the skin
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and inject into the flesh. Never use your hands, or any other body parts, to check
hydraulic lines and fittings for leaks under pressure that are not visually obvious.

In case of injury by escaping hydraulic oil, seek medical attention at once. Serious
infection or reaction can result if medical treatment is not given immediately.

Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
cause personnel to slip and/or fall.

Do not attempt to adjust a counterbalance valve without a test block. Using a test block

and pressure gauge is the only accurate way to determine that the proper setting has
been obtained.

Failure to keep the rotation bearing cap screws properly tightened may lead to fatigue
failure of the cap screws and consequent damage to the aerial device. Insufficient or
uneven cap screw tightness may also contribute to reduced life of the rotation bearing.

Eye protection must be worn at all times to prevent particles of dirt or metal from
entering the eyes.

Do not coat a fiberglass surface with any product that will reduce its dielectric
characteristics or cause a surface flashover.

Never loosen a load bearing component until you have supported the component with a
hoist or other means to safely support the component.

Wear safety glasses and a dust mask while sanding. Small dust particles can get into
your eyes and lungs. These particles may be hazardous to your health.

Never loosen a hydraulic hose or fitting unless you have disengaged the hydraulic
pump, released the hydraulic pressure from the system and provided a safe alternative
support for any load supported by the hydraulic component.

Use extreme caution when access covers have been removed to service the unit. Pinch
points and shear points may exist between moving parts. Replace the access covers
immediately after servicing.

Use care when getting on and off the unit and/or when entering and exiting the platform
to avoid slipping and/or falling.

Even with 12 Volts, severe arcing can occur. Use caution when working with any
electrical device.

To prevent electrical shock, turn the truck ignition switch off to remove the power supply
to the control box before servicing.
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Disclaimer of Liability

Posi-Plus will not be liable for unauthorized modifications or alterations of the aerial
device. Posi-Plus will not be liable for improper or abusive operation of the aerial device.

Do not alter or modify this unit in any way that might affect its structural integrity,
dielectric integrity or operational characteristics without the specific written approval
from Posi-Plus.

Unauthorized alterations or modifications will void the warranty. Of greater concern is
the possibility that unauthorized modifications may cause unsafe operating conditions.
These unsafe conditions could result in death, personal injury and/or property damage.
Posi-Plus will not be responsible for unauthorized alterations or modifications that cause
property damage, personal injury or death.

Posi-Plus assumes no liability for any personal injury and/or property damage related to
the use of this manual when performing testing, maintenance or repair procedures on
the aerial device.

Accident Prevention Signs

Your aerial device was complete with accident prevention signs when it was delivered to
you. These accident prevention signs were prepared by an industry council. If for any
reason any of the accident prevention signs are lost or become illegible, replacements
may be obtained from any Posi-Plus service representative.

The following paragraphs from ANSI A92.2 and CSA C225 are presented here for
reference by the operator and the employer:

6.5.4 Instructional Markings (6.5.5 CSA)
Markings shall be determined by the manufacturer or the manufacturer and user

jointly to indicate hazards inherent in the operation of an aerial device.
Instructional markings shall be provided for :
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1. Electrical hazards involved in the operation of the machine to warmn that an aerial
device does not provide protection to the operator from contact with or in
proximity to electrically charged equipment, conductor or other components
when the operator is in contact with or in proximity to another electrical
component.

2. Electrical hazards involved in the operation of the machine to warn that an aerial
device, when working on or in proximity to energized conductors, shall be
considered energized, and that contact with the aerial device or vehicle
(including attached trailers) under those conditions may cause serious injuries.

3. Hazards that result from failure to operate the equipment in the prescribed
manner.

4. Information related to the use and load rating of the equipment for material
handling.

5. Information related to the use and load rating of the aerial device for multiple
configurations.

6. Information related to operator cautions.

7. Information related to the use of the aerial device for mobile operation.

The location, part numbers and descriptions of all placards and decals are listed in the
Parts Manual applicable to this unit.
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Section 2 — Preventive Maintenance and Inspection

Maintenance Schedule

This section provides a recommended preventive maintenance and inspection schedule
for the aerial device. It is important to follow this schedule. Safety alone justifies the cost
of a preventive maintenance program. The expenses incurred will be regained many
times over. Such a program can reduce downtime and lower operating costs. It can also
lower repair costs and extend equipment life. Early discovery of problems will be less
expensive than allowing the problems to develop into major problems. Also, a machine

that is Well maintained and functioning properly is more likely to be treated with respect
by the operator. _

The following section provides the preventive maintenance items in a checklist. The
items are separated into three different intervals. The items should be performed at the
interval (PTO hours or months) that comes first. These intervals are listed below.

e 85 PTO hours or monthly
o 340 PTO hours or every 4 months
o 1,000 PTO hours or annually

More frequent inspections may be needed if the unit is operated under severe
conditions. This schedule should be considered the maximum period before performing
routine maintenance. The unit may be inspected more often, if desired.

Keep permanent, written and dated records of all service performed on the aerial
device. When performing routine inspections, the use of the Preventive Maintenance
and Inspections Checklist insures that no areas are overlooked. It also provides a
ready-made form for your service records.

Preventive Maintenance and Inspection Checklist

The form on the following pages is the recommended checklist for the aerial device.
Besides the items on the checklist, there is an additional maintenance item that should
be performed on a new unit. Change the return line filter after the first 15 to 25
hours of operation.

Some items included in this form may not be exactly applicable to your unit due to the
options selected.
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Preventive Maintenance and Inspection Checklist

Truck No. Location

Date

Mode! Number

Odometer

PTO/Pump Hours

Serial Number

Inspector

All Inspections, adjustments, repairs and lubrication must be performed in accordance with Posi-Plus

specifications.
Refer to applicable Manual.

Intervals
{185 PTO hours/1 month
11,000 PTO hours/1 year

Symbols
V = Okay or completed .
‘R= Repair or replacement required
X= See remarks

03 340 PTO hours/4 months
1 Other

C= Corrected by inspector
U= Unsafe to operate
N/A= Not applicable

.85 Hours or 1 Month, 340 Hours o

£ 4 Months and 1,000 Hours or 1 Year

Hyd'rékmv'icﬁ Reservoir

General Condition

[Oil level

Clean debris from around upper boom cylinder

Hydraulic System

Clean debris from around platform leveling sprockets

Oil teaks at pedestal

Lubrication

Qil leaks at turntable

Booms linkage pivot points

Qil leaks at etbow

Upper boom lift cylinder pivot bearings

QOil leaks at platiorm

Lower boom lift cylinder pivot bearings

Rotation pinion and rotation bearing gear teeth

Leveling system sprockets

Platform shaft bushings

340 Hours or 4 Months

‘and 1,000 Hours or 1 Year

PTO

Hydraulic Reservoir
Operation Mounting (bolts tight, welds intact, no cracks)
Noise level Noleaks
Mounting bolts tight Both shutoff vatves fully open
No leaks Drain water from bottom

Chassis Underside

Collect oil sample for analysis

Hoses (routing, condition, no leaks)

Filters

Exhaust shields

| Change return line filter

Pum Ground Level Tools Circuit (Optional)
Mounting bolts tight Qperation
Flange bolis tight No leaks

Drive line (condition, lubtication)

Hoses (routing, condition)

Noise level

Quick couplers (condition, operation, dust caps)

No leaks

Hydraulic System Pressure

Unit Mounting

Main system pressure 3000 PS!

Subbase mounting (no cracks, welds intact, bolt tight)

Tool system pressure 2000 PS! (standard)

Subbase structure (welds intact, no cracks)

Pedestal mounting (welds intact, no cracks)

Boom rest {welds intact, no deformation or cracks)

Utitity body mounting (bolts tight, welds intact, no
cracks)
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340 Hours or 4 Months and 1,000 Hours or 1 Year

LoWer Control Station

Lower Boom

Placards and decals (condition, readable)

Structure (welds intact, no deformation or cracks)

Emergency lowering DC pump switch operation

Lift cylinder pivot pin (Forged pin retainer condition, bolit
tight)

Lower controls valve (operation, no leaks)

Check leveling chains (lubricate if necessary)

Tools control valve (operation, no leaks) (optional)

Jam nuts on leveling chain turnbuckies (in place, tight)

Emergency Stop/dump operation

Remove any debris from inside lower boom

Engine Start/Stop systern operation

Leveling rods (wear, cracks, end joint)

Two-speed throttle system operation

Pedestal

Structure (welds intact, no deformation or cracks)

Upper boom lift cylinder

Hoses and tubes {routing, condition)

Cylinder attachment pins (retainer condition, welds intact
on flange, bolts tight, lock nut in place)

No leaks Pivot bearings secure within cylinder eyes
Rotation bearing capscrews (properly torqued) Operation
Rotary ioint mounting bolts tight No leaks

Slip ring mounting bolts tight

Holding valves (operation, no leaks)

Rotary joint drive pin {condition, bolts tight)

Chromed rod condition

Turntable

Elbow

Structure (welds intact, no defarmation or cracks)

Elbow pin (bolt tight, welds intact on flange, retaining rings
in place, lock nut tight)

Main boom pivot pin. (Forged pin retainer condition,
bolt tight)

Pins securing upper boom drive mechanism (bolts tight,
welds intact on flanges, retaining rings in place, lock nut
tight)

Lower boom cylinder pivot pin (forged pin retainer
condition, bolt tight)

Upper Boom

Hoses and tubes {routing, condition)

Structure (welds intact, no deformation or cracks)

No leaks Check leveling chain (lubricate if necessary)
Leveling chain anchor pin (retainer condition, in Jam nuts on leveling turnbuckies (in place, tight)
place)

Rotating Bearing and Gearbox

Leveling rods (wear, cracks, end joint)

Gearbox mounting bolts tight

Hose assembly (no leaks, securely attached to tension
rod)

Rotation motor mounting bolts fight

Tension rod (securely attached, tightened)

No leaks

No leaks

Gearbox oil Ievei

All covers in place

Pinion gear teeth condition

Upper boom stow fock down system (condition, all parts in
place, lock warks)

Rotation bearing gear teeth condition

Upper boom stow pad (condition, in place)

Pinion fo rotation gear backlash

Boom tip weldment (welds intact, no deformation or
cracks)

Gearbox internal lost motion

Boom tip fasteners (tight)

Operation {(smoothness and noise level)

Boom tip sprocket (condition, looseness)

Turntable tilt measurement

Boom tip cover {condition, in place)

Lower Boom Lift Cylinder

Lanyard attachment welds

Pivot bearings secure within cylinder eyes

Remove any debris from inside upper boom

Qperation

No leaks

Holding valves (operation, no leaks)

Chromed rod condition
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St

- 340 Hours or 4 Months and 1,000 Hours or 1 Year

Platform Tools at Platform (optional)
Mounting bracket (welds intact, no deformation or Quick disconnects (conditions, operation, no leaks)
cracks)
Mounting bracket covers (condition, mounting) Quick disconnect dust caps (condition, in place)
Platform mounting bolts tight Hoses (condition, routing, no leaks)
Platform (condition, cleanliness) Platform Tilt System
Platform angle (leveling system tension correct) Operation with ball lock pin
Liner (condition, cleanliness) (optional) Lock pin
Placards and decals {condition, in place, readable) Lubrication
Platform cover (condition, mounting) {optional) Rotation bearing ball race
Platform control cover (condition, mounting) (optional) Platform rotation pivot pin

Platform rotation cylinder mounting points

Platform rotation cylinder or actuator (no leaks, noise | Welds
level, holding its position, rotation range) :

Valves (condition, mounting) | Lower boom cylinder mount on lower boom
Hoses (no leaks, routing, not pinched or pulled) ] Lower boom cylinder mount on turntable
Safety lanyard(s) {condition, in place) Upper boom cylinder mounts
Safety belt(s) (condition, furnished) Upper boom end weldments
Platform accessory mountmg brackets (condition,
: mounting) v
Upper Controls Station * | Outriggers (if applicable)
Operation (metering, proper direction) Structure (welds intact, ho deformatlon or cracks)
QOperation placard (condition, readable) No leaks
No leaks _| Stability marks readable
Mechanical linkage (operation, adjustment, lubrication) Cylinder attachment pins (retainer condition, bolts tight)
Rubber boot (condition, in place) Operation
interlock linkage (condition, adjustment, lubrication) Holding valves (operation, no leaks)

Blocking section of upper control valve (operation, no

o o , : 11,000 Hours .
Hydraulic Reservoir and System | Lubrication
| Change hydraulic oil Change rotation gear box oil
Flush hydraulic system Lubricate pump input shatt splines
Clean inside of reservoir General
1 Clean suction filter v Rotation bearing capscrews torque

Change filler breather cap , 1| Dielectric test unit
Clean or change filler hole strainer _ Inclinometer (condition, in place)

Reservoir cover gasket condition
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Section 3 — Hydraulic Oil

Hvdraulic System

Maintaining the hydraulic system is critical to the proper operation of the aerial device.
Most of the maintenance for the hydraulic system focuses on the upkeep of the
hydraulic oil. Using the proper type of oil helps to prevent many hydraulic system

problems. Maintaining the oil is also important. If the oil is dirty or contaminated,
components may be damaged.

Cleanliness precautions

Contamination will ruin any hydraulic system. It is very important that no contamination

enter the system. Dirt, water and air are different types of contaminants. They can enter

the hydraulic system in many ways. Contaminants can enter the system when filling the

reservoir or changing filters. They can also enter when changing components or
performing other service procedures.

Following the precautions !isted will protect the cleanliness of the hydraulic system.

e Filter new oil with a 10 micron filter as it is added to the reservoir.

e  Clean off hydraulic connections before opening them.

e Plug or cap ports and lines opened for service.

Keep replacement hoses, tubes and other components plugged while stored.
Make sure components are clean before installing them.

Clean the reservoir and return line filter covers before opening them.

Clean the filler breather cap before opening it.

After servicing the reservoir, immediately replace the cover when finished.
Make sure quick disconnect couplers are clean before connecting them.

Do not spray water on the filler breather cap on the reservoir. This could force
contaminants into the reservoir.

e ®© e e ©® o ©

Filtration

The aerial devices is equipped with a complete filtration system. When properly
maintained, this system will reduce contamination of the hydraulic system. The filtration
system must be serviced regularly. If it is not, the filters will not be effective.

Each part of the filtration system is explained in this section. Servicing of each filter is
also covered.
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Section 3 — Hydraulic Oil

Hvdraulic System

Maintaining the hydraulic system is critical to the proper operation of the aerial device.
Most of the maintenance for the hydraulic system focuses on the upkeep of the
hydraulic oil. Using the proper type of oil helps to prevent many hydraulic system
problems. Maintaining the oil is also important. If the oil is dirty or contaminated,
components may be damaged.

Cleanliness precautions

Contamination will ruin any hydraulic system. It is very important that no contamination

enter the system. Dirt, water and air are different types of contaminants. They can enter

the hydraulic system in many ways. Contaminants can enter the system when filling the

reservoir or changing filters. They can also enter when changing components or
performing other service procedures.

Following the precautions listed will protect the cleanliness of the hydraulic system.

o Filter new oil with a 10 micron filter as it is added to the reservoir.

e Clean off hydraulic connections before opening them.

e Plug or cap ports and lines opened for service. ,

e Keep replacement hoses, tubes and other components plugged while stored.

e Make sure components are clean before installing them.

e Clean the reservoir and return line filter covers before opening them.

e Clean the filler breather cap before opening it.

e After servicing the reservoir, immediately replace the cover when finished.

o Make sure quick disconnect couplers are clean before connecting them.

e Do not spray water on the filler breather cap on the reservoir. This could force
contaminants into the reservoir.

Filtration

The aerial devices is equipped with a complete filtration system. When properly
maintained, this system will reduce contamination of the hydraulic system. The filtration
system must be serviced regularly. If it is not, the filters will not be effective.

Each part of the filtration system is explained in this section. Servicing of each filter is
also covered.
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Filler Breather Cap and Strainer Basket

The filler breather cap is located on top of the reservoir, It is illustrated in Figure 3.1.

The cap has three purposes. It allows air to flow in and out of the reservoir as the oil
level changes. The cap contains a filter that cleans the air as it enters the hydraulic
system. The cap also has a strainer basket that keeps large particles from entering the
reservoir when oil is poured into it. Refer to the marks on the level sight gauge to

determine the oil level of the reservoir as described in Section 3 under Hydraulic Ol
Specifications.

The filler breather cap is replaced as one component. Replace the filler breather cap

once a year. If your unit is operated in an extremely dusty environment, you may need
to change it more often.

Remove and flush out or replace the strainer basket when you change the hydraulic oil.
Any time you notice the strainer has dirt in it, remove it and flush the strainer basket out.

Suction Filter

A suction filter is located under the subframe (refer to Figure 3.1). This filter is mounted
on the suction line between the reservoir and the pump. The suction line filter element
is a spin-on type. It resembles an automotive filter.

The filter has a cellulose cartridge. This cartridge prevents particles that are 10 microns
or larger from entering the pump. One micron is 0.000039 of one inch. To put this into
perspective, one grain of salt is approximately 70 microns. The filter should be removed
and replaced every 340 PTO/pump hours or every 4 months, whenever the hydraulic oil
is changed, and at any other time it has collected dirt or other foreign matter. If the filter
is not replaced, it will become clogged. Oil will not flow into the pump at a fast enough
rate. If the pump does not receive sufficient flow, it can be badly damaged.

Return Line Filter

The return line filter cleans the oil as it enters the reservoir. It is located on the top of
the reservoir (refer to Figure 3.1). This filter is mounted in the return line connected to
the reservoir. The return line filter element is a spin-on type. It resembles an
automotive filter.

The return line filter is a 8 microns filter. This means that particles that are 3 microns or
larger will be trapped by the filter.

Particles that are trapped by the return line filter are collected in the filter element. This
element is disposable.
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The return line filter is equipped with a bypass valve. The bypass valve opens when
there is a pressure drop of 25 psi (or more) across the filter element. When the valve is
open, oil flows directly into the reservoir. It does not flow through the filter. This
prevents the element from collapsing during cold oil start-ups or if it is clogged.

If the filter becomes clogged, oil will flow directly into the reservoir through this valve.
The lack of ail filtration will eventually cause serious damage to hydraulic components.

During the initial break-in period of a new machine, the hydraulic components will
deposit run-in wear particles in the return line filter. Change the return line filter after
the first 15 to 25 hours of operation. Thereafter, change the filter ever 4 months or
340 PTO hours of operation. If the unit is operated in very dusty conditions, replace the

return line filter more often. Also, replace the filter after new oil has circulated trough
the system for the first time.

Replace the return line filter element with a genuine Posi-Plus replacement part. Other
filters may screw into the filter housing, but it may not have the same micron rating.
Also, other filters may allow oil to bypass at a different rate.
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Hydraulic Oil Specifications

Use high quality prefiltered oil in the hydraulic system. The oil should contain rust,
oxidation and corrosion inhibitors. It should also contain anti-foam and anti-wear
additives.

Check the oil level in the reservoir with the vehicle leveled, boom in the stowed position,
and outriggers retracted. Under these conditions, the proper oil level is approximately

four to seven inches from the top of the reservoir. Sight level gauge on the reservoir to
determine the oil level.

Hydraulic oils used in insulated equipment must possess high demuisibility. This means
the oil will expel water. This allows the oil to separate from the water in the reservoir.

Figure 3.2 shows hydraulic oil viscosity recommendations for different temperature
ranges.

Specification Cold Weather Oil  All Weather Oil  Warm Weather
Oil
Ambient temperature range -50°F to 60°F -15°F to 95°F 40°F and above
Viscosity @ 100°F 85-102 SSU 110-188 SSU 300-340 SSU
Viscosity @ 210°F 39-47 SSU 43-53 SSU 53-56 SSU
Viscosity @ 40°C 17-22 ¢ST 23-37 cST 61-67 cST
Viscosity @ 100°C 4.0-6.4 cST 5.1-8.1 ¢ST 8.1-8.7 ¢cST
Minimum viscosity index 195 140 95
Pour point -80°F -55°F -30°F
Type Multiviscosity Multiviscosity Straight Grade

Figure 3.2 - Hydraulic Oil Viscosity Recommendations

One way hydraulic oil is classified is by viscosity. Viscosity can be defined as the oil's
ability to flow at a certain temperature. It may also be described as the oil's thickness or
consistency. An oil's viscosity index indicates the extent of change in oil thickness due
to temperature changes.

A high viscosity index indicates that the oil will experience little change in viscosity as
the temperature changes. This means the consistency or thickness of the oil will
change very little as the temperature changes.

A multiviscosity oil changes its ability to flow as the temperature changes. This allows
the oil to be used during a wider range of outside temperatures.

The viscosity ratings in Figure 3.2 are measured in SSU and cST.
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An abbreviation for Saybolt Second Universal is SSU. To assign an SSU rating, a
quantity of oil is heated to a certain temperature. It is then poured through a standard
size orifice. The time in seconds for the oil to run through the orifice is the SSU
viscosity rating.

An abbreviation for centistokes is ¢ST. To assign a ¢ST rating, a quantity of oil is
heated to a specific temperature. It is then poured through a standard size tube. The
amount of oil that flows through the tube is measured in millimeters squared per second

(mm? per second). The c¢ST measurement is a more scientific way of measuring
viscosity.

Typical brands that have published specifications are listed. The brands meet the
recommendations for additives and viscosity that are in Figure 3.2. Most major
companies can supply equivalent oils.

Cold Weather Oils (Below 0°C)
Amalie Low Temperature Hydraulic Oil
Emery Frigid-Go SLT Hydraulic Fluid

All Weather Oils

Mobil DTE 11

Shell Tellus T 22

CITGO CP Hydraulic Fluid
Mobil Hydraulic Oil 12

Warm Weather Qils (Above 20°C)
Mobil DTE 13
Champlin Hydrol AW150
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NL-5606 may be used in .
characteristics, they are
ing MIL-5606 is used
mmended under W

The hydraulic oil characteristics needed for a Posi-Plus aerial device are no different
from those required for other brands of aerial devices. If long term experience with a
particular oil in other aerial devices has been satisfactory, consider using it for the Posi-
Plus aerial device. If the aerial device has the same type of pump and pressures, you
can expect similar results in the Posi-Plus aerial device.

Determining Hydraulic Oil Condition

An important part of hydraulic system preventive maintenance includes checking the
condition of the prefiltered hydraulic oil.

Cleanliness Precautions in Section 3 described many of the ways contaminants can get
into the hydraulic oil. Other contaminants form during normal operation. Excessive
levels of contaminants will ruin a hydraulic system. Therefore, it is important to check
the condition of the oil regularly. Check the oil every 4 months or 340 PTO hours,
whichever comes first.

Laboratory analysis is the most accurate way to determine oil condition. Your hydraulic
oil supplier should be able to do this testing or recommend a testing facility. The
analysis report should include data on the level of wear metal and particles in the oil. It
should also contain information on water content, viscosity and acidity.

You may also use a visual inspection to check oil condition. However, it is less accurate
than a laboratory analysis.

Before you take a sample of oil, operate the unit to circulate the oil. Warm it to
operating temperature. If you are sending the oil into a laboratory, they will probably
provide you with a sample container. Otherwise, use a wide mouth, screw top, clear
glass container. Clean it with hot water and detergent. Rinse it thoroughly and let it air
dry before putting oil into it.

It is better to take the sample from the middle level of the reservoir. You can do this by

using a clean hand pump, such as a disposable syringe, and a piece of plastic tubing. If
this is not available, the sample can be drained from the bottom of the reservoir. Allow
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several quarts of oil to flow out of the drain pipe before collecting the sample. This will
- remove any dirt and water the drain pipe has collected.

If you are using laboratory analysis, send the sample to the testing facility. The
laboratory should provide the following information in report form.

Particle count

Trace element analysis (component wear, outside contaminants and oil additive
concentrations)

Viscosity test

Water content test

®

L]

]

L]

Once you receive your report, compare it to previous oil analysis reports for the same
unit. This information will provide trends toward deterioration of the oil. It may give

early warnings of a problem developing within hydraulic system components.

If you are making a visual inspection, compare the sample of oil to a sample of new oil
that is the same type. Also, compare it to previous samples taken from the same unit.
Look for the signs of oil deterioration listed in Figure 3.3.

Oxidation is a chemical reaction that occurs when air reacts with various compounds
that are in the oil. This chemical reaction produces varnishes that bake onto hot
surfaces. These oxidation products are acidic and tend to attack metal surfaces. This

can cause damage to parts in pumps, motors and valves.

High operating temperatures will increase the rate of oxidation of the oil. The presence
of water or air in the hydraulic oil also causes oxidation.

The presence of water may cause rust and corrosion.

Possible Cause

Condition

Dark color Oxidation; contamination

Cloudiness or milky appearance Presence of water or wax

Rancid or burned odor Oxidation

Increase in viscosity Oxidation; addition of improper fluids;
presence of water

Decrease in viscosity Addition of improper fluids; additive
deterioration

Separation of water or other fluids Presence of water; addition of improper

from the oil fluids

Foreign particles or other visible Contamination; emulsion of water with oil

contamination additives

Figure 3.3 - Hydraulic Qil Conditions
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Attention

If laboratory analysis or visual inspection show that the oil is deteriorating prématurely,
determine the cause of the problem and correct it.

Chanaging Oil and Flushing the Hydraulic System

Properly maintained, the filtration system greatly extends the useful life of the prefiltered
hydraulic oil. However, the hydraulic oil will eventually need to be replaced due to

contaminants that form during the normal operation of the unit.

Due to the wide variety of conditions the aerial device may be used in, it is impossible to
recommend an exact time interval for an oil change that applies to all situations. Use
the guidelines listed to determine if the hydraulic oil should be changed.

o |t is best to check the condition of the oil regularly as described in Section 3
under Determining Hydraulic Oil Condition. This section fully describes the
characteristics of worn out and contaminated hydraulic oil. Change the oil if it

has any of these characteristics.

o If oil condition is not monitored regularly, change the oil at least once a year.

o |f a hydraulic component fails and contaminates the system with metallic
particles, change the oil immediately.

o If your climate has a wide variation in operating temperatures between summer
and winter months, change to an appropriate weight oil each spring and fall.

Replace the return line filter element and filler breather cap every time the hydraulic oil
is changed. Also, change the suction filter (refer to Filtration in Section 3).

A significant quantity of old oil remains in the cylinders and lines of the hydraulic system
when the reservoir is drained. Therefore, flush the system when the oil is changed.
This is especially important if the system is heavily contaminated with metal particles.

If the oil is heavily contaminated with water, it may not be necessary to change the
hydraulic oil and flush the system. Follow the instructions later in this section for

removing water from the hydraulic system.
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-~ You will need the following equipment and supplies to properly flush the hydraulic
7 system.

Hydraulic oil of the proper grade
45 gallons for a 35 gallon reservoir
35 gallons for a 28 gallon reservoir
Two return line filter elements
Two suction line filter elements
Clean, lint-free rags

Reservoir cover O-ring

Filler breather cap and strainer basket (if component has not been replaced
within one year)

L] @ @ @ @ [ @ @

Flush the hydraulic system by using the following steps.

1. If the oil is being changed because of contamination from a hydraulic component
failure, go to Step 2. Otherwise, operate the unit to circulate the oil and warm it o
operating temperature. This will allow as much of the impurities as possible to drain
off in suspension.

2. Locate the drain pipe in the bottom of the reservoir. Open the pipe and drain the oil
reservoir completely.

3. Wipe off the top of the reservoir, reservoir cover and filler breather cap.

4. Remove the strainer basket. If the filler breather cap and strainer basket has not
been replaced in one year, or is damaged, it will be necessary to use a new one
when reassembling the reservoir in Steps 8 and 9. If the filler breather cap and
strainer basket is Jess than one year old, and is not damaged, clean the basket.

5. Change the suction line filter element as described in Section 3 under Filtration.

6. Remove the reservoir cover and Inspect the inside of the reservoir. If sludge or
other contamination is found, clean it using solvent and lint-free rags. Disconnect
the pump suction line from the bottom of the reservoir while cleaning. This will keep
dirt and solvent out of the suction line.

7. Reconnect the suction line immediately after cleaning.
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8. Install the suction filter and sfrainer basket.

9. Install the filler breather cap. Check the reservoir cover O-ring. If it is not in good
condition, use a new one. Install the reservoir cover.

10. If a hydraulic component failure has contaminated the system, change the return
ling filter. Filtration in Section 3 describes how to change this filter.

11. Add a "short fill" of six or seven gallons of new prefiltered hydraulic oil of the proper
grade to the reservoir. If possible, the new oil should be run through a 10 micron
filter as it is put into the reservair.

12. If the new oil was not filtered as it was put into the reservoir, allow the new oil to
circulate through the tools circuit for about 15 minutes. To do this, connect an open
center tool or service hose 1o the tools outlets.

13. Using a slow engine speed, cycle all the cylinders and the rotation motor. This
flushes the contaminated oil from the lines and components of the hydraulic system.

14. Change the return line filter element (refer to Figure 3.1).

15. Drain the reservoir completely again.

16. Fill the reservoir to the full mark on the dipstick with new hydraulic oil. Make sure
the hydraulic oil is the proper grade. Run the oil through a 10 micron filter as it is
put into the reservoir. If the new oil was not filtered as it was put into the reservoir,
circulate the oil through the tools circuit as described in Step 12.

17. Change the return line filter element after approximately 25 hours of machine
operation.

Removing Water from the Hvdraulic System

If the hydraulic system was heavily contaminated with water, special water removal
filtration may be necessary. To determine this, have the oil analyzed by the oil supplier
or a qualified laboratory. They can determine whether water has caused excessive oil
oxidation or additive deterioration.

If analysis shows that the oil has deteriorated beyond an acceptable level, drain the
reservoir and flush the system as described earlier in this section. Use a water removal
filter cartridge during the flushing process to remove any residual water from the system.
When the flushing process is complete, replace the water removal filter cartridge with a
regular cartridge.
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If the condition of the oil is acceptable except for the water content, allow time for it to
separate out of the oil. Then drain the water off the bottom of the reservoir. Circulate
the oil in the reservoir through a separate water removal filter cartridge. This may
require two or more water removal filter cartridges, depending on the amount of water
content. The cartridge's capacity is approximately one cup of water. Once the cartridge
has accumulated this amount of water, it needs to be replaced. Change the water
removal cartridge a minimum of every other day. Continue this process until the water
content in the oil is reduced to an acceptable level.

There are only two methods which can be used to determine an acceptable water
content level. The preferred method of determining the water content in the oil is
laboratory testing. Another method is a dielectric test. Once the water has been
reduced to an acceptable level, replace the cartridge with a new filter element.
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Figure 3.1 - Qil reservoir and filters
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Section 4 — Lubrication

Proper lubrication of the components of the aerial device on a regular basis will extend
the life of the equipment. It will also help to avoid future maintenance problems.

The frequency of lubrication will depend upon the amount of use the unit receives. The
Lubrication Chart and Diagram in this section recommends lubrication intervals for
service under normal conditions. Equipment operated in very dusty, rainy or sandy
conditions may need lubrication more often.

As described in Section 5 under Bearings, one type of bearing used on the aerial device
is a prelubricated bearing. Lubrication chart and diagram illustrates all the points that
use prelubricated bearings. These bearings contact plated shafts. These points require
lubrication as described in the Lubrication chart.

Self-Aligning bearings are used in several places on the aerial device. These types of
bearings are used at the rod end mounting points of the upper and lower boom
feylinders. 1t is very important to grease this type of bearing regularly as described in
the notes of the Lubrication Chart and Diagram. If they are not greased, these bearings
can produce enough twisting force on the mounting pins to break the pin retainers.

The rotation gear box requires EP 80W90 gear oil. The oil level should be checked at
the 340 PTO/Pump hours or 4 months inspection. The oil level must be high enough to
cover the internal gears and leave space for warm oil expansion. The need to add oil
regularly to the rotation gearbox is a sign of a leakage problem. Determine the cause of
the leakage and correct it. If the leak is ignored, the internal components of the gearbox
could be damaged by the low oil level. If the oil level of a gearbox seems to be
increasing, this could be a sigh of an internal hydraulic leak from a bad motor shaft seal.

The overall life expectancy of each gearbox may be extended by regularly draining and
refilling the oil. The best time to drain a gearbox is right after it has been operating. At
this time, the oil is warm and the wear particles are suspended in the oil. An initial oil
change is recommended after the first 15 to 25 hours of operation. Thereatfter,
change the oil every 1,000 hours of operation or yearly, whichever comes first. If a
gearbox is overheated and the oil smells burned, change the oil immediately. Also,
change the oil if the gearbox oil becomes diluted with hydraulic oil from a leaking seal.

If the aerial device is stored for a length of time, apply fresh lubricant at all points shown

on the Lubrication Chart and Diagram. This will help prevent corrosion during the idle
period.
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Lubricant Specifications

Use the lubricants in Table 4.5 to grease the unit as directed in the Lubrication Chart
and Diagram. The sources shown are for reference only. Any brand that meets or
exceeds the specifications of the products listed is acceptable. The letter symbol next
to each type of lubricant corresponds to the letter symbol used on the Lubrication Chart.

S mbol

Lubricant

A Anti-Seize Compound
- Bostik — Never Seeze (regular grade)
C Multipurpose lithium base grease with good water resistance, rust inhibition, oxidation
stability and extreme pressure properties.
- Shell — Albida LC EP2
G Open Face Gear Lubricant
- Walter open gear
S Water-repellant Spray Lubricant
- Orapi CTSI 809
W Automotive gear oil
- Shell — Spirax HD 80W90
F Water resistant filler type grease with good adhesion to metal under wet conditions
-Esso Arcan 1
Table 4.1 - Lubricant Symbols and Specifications
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Lubrication Chart

Application
ltem # Component Description # of Points  Method Interval Symbol
1 Rotation bearing ball race 1 Grease gun 340 hours/4 months  C
2 Rotation pinion gear teeth 1 Spray 85 hours/t month G
3 Rotation bearing gear teeth 1 Spray 85 hours/i month G
Outrigger cylinder pin (base end
4 only) (if applicable) 2 Grease gun 85 hours/1 month  C
5 Outrigger inner legs (if applicable) 2 Brush on 85 hours/1 month F
6 l;;g;,witesr boom cylinder mounting 2 Greasegun 85 hours/t month  C
7 ggﬁg boom cylinder mounting 2 Grease gun 85 hours/t month  C
8 Platform rotation pivot pin 1 Grease gun 340 hours/4 months C
9 gé?;ftc;rm rotation cylinder mounting 2 Grease gun 340 hours/4 months C
Lower boom leveling system
10 sprockets 2 Grease gun 85 hours/1 month  C
11 Upper and lower boom linkage 3 Grease gun 85 hours/1 month  C
12 Upper boom platform rotation shaft 2 Grease gun 85 hours/t month  C
Upper boom leveling chains (if
13 needed) 2 Brush 340 hours/4 months G
Lower boom leveling chains (if
14 needed) 2 Brush 340 hours/4 months  C
15  Single handle controller linkage p%?/n(?[; Spray 340 hours/4 months S
16 Platform control handle linkage As reg'd Spray 340 hours/4 months S
Fill to level
: 340 hours/4 th
17 Rotation gearbox oil 1 plug if low oursif montis vy
Change oil 1000 hours/1 year
18  Lubricate pump input shaft splines 1 Brushon 1,000 hours/t year A

Refer to Table 4.1 for lubrication specifications. Units in heavy service or operated in
extremely dusty, sandy or rainy conditions will require more frequent lubrication than

noted above.
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Notes

1. Wipe all grease fittings clean before greasing. This keeps contamination from
entering the lubrication points. After removing the grease gun, wipe the fittings
clean again. Any grease left on the fittings will collect dirt.

2. Wipe all gearboxes clean before removing the lube oil fill or check plugs. Tighten

the plugs securely after checking or filling. Wipe excess lubricant off the gearbox.
Any oil left on the gearbox will collect dirt.

3. The rotation bearing grease fitting is located in the inner part of the
rotation bearing and can be accessed at the pedestal door. An
optional tube can be installed to give easier access. While lubricating
the rotation bearing ball race, rotate the turntable to 360 degree
revolutions, stopping periodically to lubricate. Caution: Do not

lubricate while operating the machine. Stop turntable movement
before lubricating.

Rotation bearing grease fitting

Optional tube

4. The rotation gearbox has a vent plug that must
be kept free of paint and dirt. The vent prevents
excessive pressure build up inside the gearbox
as the oil warms up and expands during
operation.

5. For maximum life, change gearbox olil
immediately if it has overheated, causing it to
smell burned, or if it has become diluted with
hydraulic oil from a leaking motor shaft.

6. Lubricate any spool end (pin) connection and pivot point at each control station.

7. To lubricate pump input shaft splines, unbolt the two capscrews connecting the
pump to the PTO, remove the pump and apply anti-seize compound on the splines.
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Section 5 —- Mechanical Parts

Structures

The structural components of the aerial device are identified in the Terminology Diagram in
Section 1. The aerial device has been designed to meet or exceed the specifications for
vehicle mounted rotating and elevating aerial devices. All welding done on the aerial device
at the factory conforms to the standards of the American Welding Society. Regular
inspection of the welds and structures is required. This will insure that components maintain
their strength. Periodic cleaning of the structures is also recommended. This will prevent
damage that can occur from dirt accumulation.

Components

The basic structures of the aerial device are the outriggers, pedestal, turntable, upper boom
and lower boom.

The steel structures are manufactured in the form of a closed box or tubular construction.

This construction resists torsional loading. It also resists tension, compression and bending
loads.

Careful consideration has been given to the design and manufacturing process to minimize
the possibility of fatigue cracks forming on the structures.

Cleaning

Keeping the aerial device clean reflects that a maintenance department has pride in its work.

It will also positively affect the machine operators. They will be more likely to treat the
machine with reasonable care if it is well maintained.

[t is common for dirt, trash, wire clippings, etc. to accumulate in the bottom of the platform
and liners. Clear out all such items from the platform and liner. When the operator stands on
such debris, the weight of the operator and the trash may overload the platform.

If you use a pressure washer or steam cleaner to clean the aerial device, be careful where
you direct the spray. Do not direct the spray at the filler breather cap of the reservoir. The
high pressure can force water and cleaning liquid into the reservoir. This will contaminate the
hydraulic oil. Also, do not point the nozzle at any area that may allow cleaning liquid to enter
electrical components. This includes electrical connections, switches and lights.
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Inspection

The inspection of the aerial device is the responsibility of the personnel that operate and
maintain the unit.

The Operators Manual recommends that a daily pre-operational inspection be done every
day before the unit is driven to the work site. Refer to the Operators Manual for information
on the daily pre-operational inspection.

Regularly inspect the structures and welds every 4 months or 340 PTO hours, whichever
comes first. This is included in the Preventive Maintenance and Inspection Checklist in

Section 2. Figure 5.1A and 5.1B, at the end of this section, illustrates the welds listed in the
checklist.

When inspecting the structures, make sure there is no interference between moving parts.
Also check for deformation, abnormal wear or abrasions on the structures. - Check all welds
for cracking. Pay close attention to welds that are located where changes in cross section
take place. Also, check the welds located near the attachment points of highly loaded
components, such as the lift cylinder. Use a bright light so the inspection area is visible.

A visual inspection of the welds is very effective when done properly. Clean the area to be
inspected thoroughly. Use a bright light so the weld area is visible. Look for visible cracks in
the weld. Also, look for cracks at the weld to parent metal joint.

If you see rust or paint that has lifted off a weld, a closer inspection is necessary. Remove

any rust or loose paint with a stiff wire brush. Clean the area with a solvent, such as acetone.
fnspect the area closely.

Welds on the aerial device at the time of factory assembly are thoroughly checked for proper
weld formation. However, if weld repair work has been performed on your aerial device,
these welds should be checked.

Welds

Welds should be inspected periodically with particular attention focused on welds where
ultimate failure could cause injury to personnel or damage to the unit. Check the welds

located near the attachment points of highly loaded components, such as the lift cylinders
(refer to Figure 5.1A and 5.1B).
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If you find any other abnormal condition while inspecting the aerial device structures, report it
to your Posi-Plus service representative. It will help you determine the cause of the condition
and recommend necessary repairs. Your Posi-Plus service representative can also
recommend steps that will prevent the problem from reoccurring.

Repairs

If the inspection locates a problem, such as a hydraulic leak, loose fastener or a cracked
weld, the problem must be corrected before putting the unit back into service.

Both the maintenance personnel and the operators of this unit should be familiar with and
understand the safety information in both the Operators Manual and the Maintenance Manual
and all placards before using or repairing this equipment. Failure to follow the information
and placards could result in property damage, personal injury and/or death.

The recommended repair method for a steel structure may include welding. If you are
welding on the aerial device, the welding ground clamp must be attached to the same
structure that the welding is being performed on. This is necessary 1o prevent electrical
current from being sent through components.

Components such as the rotation bearing, rotary joint and hydraulic cylinders can be
damaged by electrical current. Wire braid hoses can also be damaged by electrical current.
Electrical current flowing through a component can be very intense, which causes serious
internal damage to the component.

Respect the following list of safety precautions when servicing the unit.

1. Always select a work site large enough to operate the required functions.

2. Apply the parking brake, chock the wheels, extend the outriggers (if equipped), check the
hydraulic fluid level, engage the PTO before operating the unit.
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3. Use a hoist to safely support heavy components before loosening the fasteners on that
particular component and/or the components supported by that particular component.

4. Never loosen or remove a hose or fitting that is pressurized.

In case of injury by escaping hydraulic oil, seek medical attention at once. Serious infection
or reaction can result if medical treatment is not given immediately.

Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
cause personnel to slip and/or fall.

5. After replacing a major component, the unit should be subjected to load test. Hydraulic
cylinders, pivot pins, rotation bearing and leveling system parts are examples of items

that require load testing after installation. For specific instructions on performing this test,
refer to Structural Testing in Section 11.

6. Be alert— accidents happen when minds wander or when tired. Working safely must be
a part of your daily routine.
101772002
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Bolts, Cap screws and Nuts

A variety of fasteners are used on the aerial device. Depending on their use and design,
different bolts have different inspection and installation requirements. This section explains
different bolts used on the aerial device, torque specifications, use of thread locking and anti-
seize compounds, and lock wiring techniques.

The standard grade of fastener used on the aerial device is a zinc plated, SAE Grade 5 steel
cap screw. On highly loaded areas, SAE Gr.8 cap screws are used. These bolts are gray
plated, Dacromet type without paint requirement, or standard black with paint applied on
heads after instalilation.

The gray Dacromet type cap screws, because of their surface finish, have a lower torque
need compared to the black cap screws. When verifying or retorquing these bolts, be sure to
apply the torque value corresponding to its finish, refer to Critical torque chart.

A variety of other fasteners such as socket head, flat countersunk head and button head cap
screws are also used on the machine.

It is good maintenance practice to regularly check all fasteners for tightness; proper torque
value and procedure of various size bolts are shown on drawings in the parts manual.

Check the fasteners every 4 months or 340 PTO hours, whichever comes first. Inspecting
the fasteners for tightness is included in the Preventive Maintenance and Inspection Checklist
in Section 2.

When inspecting fasteners, pay attention to the fasteners described in the Critical torque
chart (Refer to Figure 5.2 for location).

Rotation Bearing Mounting Cap Screws

Special high strength 3/4" cap screws are used to secure the rotation bearing to the pedestal
and turntable. The cap screws and special hardened washers are coated with an anti-seize
compound at the time of installation. These cap screws require special inspection
procedures. The information under Rotation Bearing in Section 8 fully describes these
inspection procedures. Do not reuse these cap screws if they are removed. Do not
substitute other types of bolts or washers.

Torque Chart

The proper torque value of various size bolts is shown on the Critical Torque Chart following
and on drawings in the parts manual. Torque is the twisting force required to overcome the
friction of the threads and develop clamping force. The torque values on the chart are for dry
(not lubricated) threads unless otherwise noted.
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When a cap screw is properly installed, it applies a clamping force equal to or greater than
the load that is applied to it. If the cap screw is installed at less than the recommended
torque value, there is not enough clamping force. The cap screw may fatigue, which will
cause it to loosen or fail. If the cap screw is torqued beyond the recommended torque value,

the elastic range of the cap screw may be exceeded. This will also result in premature failure
of the cap screws.

When checking fastener torque value during inspections, check the forque value at 90
percent of the original value. This prevents breaking the locking bond of the thread-locking
adhesive. For example, if the torque value for a bolt is 100 foot-pounds, the bolt would be
checked for tightness at 90 foot-pounds.

Refer to the Critical Torque Chart following for torque values and installation procedure.

Thread Locking Adhesives and Anti-Seize Compounds

Thread locking adhesive is recommended for certain fasteners and hydraulic connections.
Upon curing, thread-locking adhesive provides a powerful locking action.

Anti-seize compound is also recommended for certain fasteners and static connections. |t
prevents rust and corrosion from forming on stationary connections. Anti-seize compound
also makes future disassembly of the component much easier. It is recommended for certain
fasteners to reduce friction during torquing. This gives increased clamping load.

Apply medium strength thread locking adhesive to all pivot pin retainer bolts. Also apply it to
the rotation gearbox mounting bolts and washers. Use low strength thread locking adhesive
on all 37-degree flare hydraulic fittings.

Rotation bearing cap screws and other components require an anti-seize compound. Apply
anti-seize compound to the following components.

Outrigger cylinder pins

Rotation bearing cap screws and washers
Rotary actuator mounting pin

Pump output shait splines

¢ o © o

When a bolt is removed, reapply the adhesive or anti-seize compound before reinstalling the
bolt. However, before applying the thread locking adhesive or anti-seize compound, clean
the area that the compound will be applied to. If it is to be applied to a fastener, clean the
threads of the fastener and the tapped hole with solvent. Blow-dry the threads and hole with
compressed air. Grease and oil can reduce the effectiveness of both types of lubricants.

In addition, make sure to follow the specific procedure indicated on the adhesive or
compound.
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CRITICAL TORQUE CHART (values in ft-lb); MODEL 200

(Please refer to Figure 5.2 for the bolts location)

Torque ( ft-ib)

371 03

Bolt type
Item Location Mounting Bolt Procedure ;?;?g; fﬁ:@i
1 | Platform Hex. head +flat washer 1/2"-13NC Gr.8 | Loctite 262 60 50
2 | Insulating booms Glued assembly + Hex.head + 5/8"-11NC Orapi HT600 Lubricant 165 140
flat + lock washer or equivalent
3* | Rotation bearing Hex. head + Fedalloy washer | 3/4"-10NC Gr.8 | Orapi HT600 Lubricant 340 280"
+ spacer or equivalent
4 | Rotation gearbox Socket head + lock washer 5/8"-11NC Orapi HT600 Lubricant 150 125
or equivalent
5 | Rotation motor Hex. head +flat washer 1/2"-13NC Gr.5 | Orapi HT600 Lubricant 58 58
or equivalent
6 | Holding valves on Socket or hex. head 5/16"-18NC Orapi HTE600 Lubricant 13 13
hydraulic cylinders (Gr.5) or equivalent
7 | Subframe Hex. head +flat washer +lock | 3/4"-10NC Gr.8 | Orapi HT600 Lubricant 250 210
nut or equivatent
8 | Upper boom drive Lock nut + washer 1"-14UNS Loctite 262 125 N/A
mechanism (4 nuts)
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ompressed air nozzle
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After installing the bolt, properly torque the bolt. If applying thread-locking adhesive,
torque the bolt before the lubricant cures, which occurs within 15 minutes of application
or according to the manufacturer's specification.

When installing a pin into pre-lubricated bearings, apply anti-seize compound to the
surface of the pin only where the pin and steel pin bosses contact. Pins and Pin
Retainers in the following section describe this pin installation procedure.

Pins and Pin Retainers

A variety of different types of pins and pin retainers are used on the aerial device. The
type of pin or pin retainer used depends upon the particular application.

Chrome plated pins are used, such as the lower boom pivot pin. The chrome plating
provides long wear for pins used with pre-lubricated bearings. It also prevents rust.

Pay close attention to the information in the Lubrication Chart and Diagram Conceyming

pin lubrication. Proper lubrication of the pins that require it will protect them from
corrosion and wear.

Inspect all pivot and mounting pins regularly as described in the Preventive
Maintenance and Inspection Checklist.

Pin Retainers and retaining rings are used in several places on the aerial device. A

flange and lug type retaining system secures the links of the upper boom drive
mechanism. The platform pin is keyed to the leveling chain sprocket at the boom tip.
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Forged Pin Retainers

Forged pin retainers are used to retain the pivot pins on the
fower boom lift cylinders and on the platform tilt and platform
rotation cylinders. It is also known as a buckeye fastener.

During inspection, look for a bent or broken stem next to the
eye of the pin retainer. A broken or bent stem may indicate
that the bearings within the joint are worn out. Also, if the pin
binds within the joint and tries to turn, the stem could bend or

break. This is usually caused by a lack of lubrication. Check the bolt through the eye of
the retainer. Make sure it is tight.

If you find a damaged forged pin retainer, take the connection apart and replace the
necessary parts.

Retaining Rings

Retaining rings are used as a
backup retaining system for some
pins and as the primary retaining
system for other pins. They are
commonly called snap rings.

Retaining ring is used as a backup
method on the upper boom link pivot

pin and as a primary method for the platform mounting RETATHING F1HG
bracket. . f\i/

' U] s et
Install retaining rings with the sharp edge out. This helps y i;/% e

prevent the pin from being forced through the pin boss and out !

. SECTION A-A
the other side.

The pins that secure the links for the upper boom drive
mechanism also use a flange and lug retaining system. On the
other end of these pins, a lock nut maintains the link in place.

When inspecting any of the pins, check for cracking of the
flange weld. Make sure the cap screw is tight.

Any of these conditions are signs that the bearings are binding
the pin.
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Bearings

The aerial device is equipped with a variety of bearings that are described in this
section.

Tapered Roller Bearings

Tapered roller bearings are used at the boom elbow (knuckle). This assembly has two
tapered roller bearings with conical seats, two seals, a washer and a lock nut with two
set screws (Refer to the following figure 5).

The bearings are lubricated at assembly, and require no further lubrication.

When lateral swing movement happens to the upper boom, the bearing assembly may
require adjustment. '

A special tool available from Posi-Plus is needed to perform the torquing procedure.

Adjustment procedure:

e Remove the two set screws on the lock ring
nut.

o Tighten the lock ring nut to 100 Ib-ft (136N-m)
while applying a slight side load to the upper
boom. This will assist in aligning and preload
of link assembly.

o Loosen the lock nut 1/16 turn (approximately 23 degrees). Torque tool

e Install the two set screws on the lock ring nut, apply Loctite #242 on the threads.

If this adjustment doesn't fix the problem, the elbow will have to be dismantled
completely and its components will have to be inspected for wear or cracks. Replace the
faulty components, clean and apply a good wheel bearing grease on the bearings and
follow the above adjustment procedure.
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Spherical Bearings

Spherical bearings are used at rod ends of the upper and lower boom lift cylinders.
These bearings are self-aligning and allow the cylinder to follow the movement of the
structure, without applying a side load to the internal components of the cylinder.
Periodic lubrication of this bearing is required to prevent seizing. It should be lubricated
as indicated in the Lubrication Table 4.1, Section 4 of this manual.

Lubricated Bushings

Lubricated bushings are used at the pivot point on the platform shaft, on the boom
elbow (knuckle) and on the optional platform rotation assembly. These bushings are
made of brass or zinc-aluminum alloy and require a periodic lubrication as stated in the
Lubrication Table 4.1, Section 4 of this manual.

These lubricated bushings should last until the overhaul of the unit is done (5 to 7
years). If they are properly maintained and if the unit is never overload.

Pre-Lubricated Bearings

Pre-lubricated bearings are used in several places on the aerial device. They are used
at the upper and lower boom link pins, at the cap end of the upper and lower boom
cylinders, at all others cylinders’ hands and on leveling system sprockets.

The standard pre-lubricated bearing consists in steel backing, a porous bronze inner
structure and a covering layer of acetal resin. This layer of acetal resin has pockets,
which serve as grease reservoirs.

These bearings should be lubricated initially with grease. It is not necessary to
relubricate after the initial application, but the presence or continuous supply of
lubricating fluid or grease does considerably extend bearing life. Posi-Plus recommends

lubricating these bearings at the interval stated in the Lubrication Table 4.1, section 4 of
this manual.

After many years of service, it may be desirable to replace these bearings if the

components are disassembled for other purposes. Replacement of this type of bearing
due to wear is not a normal consideration.

Measurements

If you desire to measure the bearing to determine when it is worn, several factors must
be considered. The only accurate way to measure bearing wear is to keep a record of
the clearance between the chrome pin and the bearing. Do this by placing the magnetic
base of a dial indicator in a position that allows the clearance between the pin and the
bearing to be measured while under load. Take an initial measurement when the unit is
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new. This will provide you with a reference point. Then monitor the change in bearing
clearance with subsequent measurements.

For pre-lubricated bearings, clearance wear of 0.005" (0,13 mm) from the original
diameter of the bearing probably indicates that the bearing needs to be replaced. This
figure takes into account only the wear of the bearing. Through the course of time there
may also be pin and pin boss wear. Considering the wear of all the components, an
overall change in the clearance between the pin and the bearing of 0.020"(0,51 mm) or
more indicates that the pin and bearing both need to be replaced.

Replacement

The following steps describe how to remove and install pre-lubricated bearings.

1.

Drive out the old bearing. If this is not possible, remove it with a die grinder, cut
point chisel or hacksaw blade. Be careful not to damage the inside diameter of the
bearing boss.

Use a screwdriver and needle nose pliers to collapse the bearing and pull it out of
the bearing boss.

Clean the bearing boss. Do not remove any metal from the inside diameter of the
boss surface. If metal is removed from the boss, the new bearing may not fit
property in the boss.

Place the new bearing on a bearing driver. Line it up with the bearing boss and
drive the bearing into place using a dead blow hammer. An old pin may be used as
a driver.

Inspect the pin before installing the pin into the bearing. If the chrome is flaked,
cracked or galled, a new pin must be used.

Place the pin through the first pin boss and through the bearing to the second pin
boss.

Lubricate the open pin boss bore and the head of the pin with an anti-seize
compound.

Insert the pin through the second pin boss and install the pin retainers.
g&g&g}m{mm& AW BLADE
J/ [R KNIFE o
o
>/ — //// 7
\/< — / A o //
7 /
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Removal Installation
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Rotation Bearing

The turntable rotates on a shear ball bearing called the rotation bearing. The inner race
is mounted to the turntable. The outer race of the rotation bearing is mounted to the
pedestal. The bearing provides for very low torque rotation. Properly maintained, the
bearing should provide many years of satisfactory service.

Lubricate the bearing race every four months or 340 PTO hours as described in Section
4 under Lubrication. Also lubricate the rotation bearing gear teeth and the rotation
pinion at the same interval.

Two areas of rotation bearing inspection are important. Regular measurement of the
clearance between the inner and outer races of the bearing is important. This is
referred to as turntable tilt. This measurement can give a good indication of the
condition of the bearing. Inspection of the rotation bearing mounting cap screws must
be performed to discover any loosening of fasteners.

Rotation Bearing Mounting Cap Screws

Special high-strength cap screws are used to secure the rotation bearing to the pedestal
and the turntable. The threads and special hardened flat washers are coated with an
anti-seize compound at the time of assembly. The lubrication provided by the anti-seize
compound allows for proper tightening of the cap screws when they are tightened with
the correct torque procedure. This helps to provide the maximum life of the rotation
bearing and the cap screws when the unit is operated properly as recommended in the
Operators Manual. The use of lubrication also reduces the torque required to obtain the
proper cap screw tightness. It also makes possible an accurate check of the torque of
the cap screws when they are inspected during regular maintenance procedures.

A torque inspection must be performed 4 months or 340 PTO hours after a new aerial
device is put in service. A torgue inspection must also be done after this interval if the
rotation bearing is replaced or removed and reinstalled. During this torque inspection,
the cap screws will be spot checked to be sure they are still at the proper torque. After
this initial inspection, a visual inspection is required every three months and a torque

inspection is required annually. The following sections describe how these inspections
are done.
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Turntable Tilt

The rotation bearing is designed with a tightly controlled internal clearance. The bearing
clearance will increase slightly during the initial break-in period. It should then remain
essentially constant for many years if it is lubricated properly and not overloaded. As
the bearing raceway begins to wear out, the clearance will increase. It should increase
steadily at first and accelerate toward the end of bearing life. At this point, operators
may notice an increase in the tilting or rocking of the turntable.

The turntable tilt may be measured under load reversal using a magnetic base dial
indicator. This is a good way of determining the condition of the rotation bearing. The
following section fully describes how to measure the turntable tilt.

Turntable Tilt Measurement

Perform this turntable tilt measurement procedure every 4 months or 340 PTO hours,

whichever comes first. Ideally, an initial measurement should also be taken when the
machine is delivered.

The following procedure describes how to take the turntable measurement.

1. Lower the outriggers as for normal operation (if equipped). Set the parking brake,
chock the wheels and engage the PTO.

2. Raise the lower boom out of the boom rest. Unfold the upper boom until it is
vertical. If the aerial device is normally operated most of the time within a particular
area of movement, then measure the tilt with the booms rotated to this area. This
position should be used each time the tilt is measured.
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3. Attach the magnetic base of the dial indicator to the side of the pedestal near the
top plate, under the front of the turntable. Position the stem of the dial indicator
against the underside of the turntable base plate. Center the dial indicator under
the lower boom lift cylinder attachment point. Locate it as close as possible to the
rotation bearing pinion cover. It may be difficult to position the dial indicator and
pointer in some areas without interference of the turntable or pedestal. In this case,
position the dial indicator and pointer to the area as close as possible to the
recommended position. For consistency of measurement, the same position should
be used each time the tilt is measured.

4. Zero the dial indicator in the position.
5. Raise the lower boom until it goes

overcenter and stops. Record the indicator
reading and date.

6. Repeat Steps 2 through 5 again. Be sure e ]

that you have an accurate reading. f { ‘
DIAL INDICATOR — i

7. Remove the dial indicator immediately after
this procedure is completed. This will avoid
damaging the dial indicator by accidentally
rotating the aerial device with the indicator
still attached.

/- PEDESTAL

W

The measurement obtained from this procedure includes the affect of deflection of the
structures along with the clearance in the bearing. Therefore, it is best if the turntable
tilt is measured initially when the rotation bearing is new. By taking the difference
between the initial reading and subsequent readings, the constant affect of deflection is
removed. This gives a good indication of the increase in bearing clearance. An
increase in turntable tilt of 0.065" (1,5 mm) above the initial tilt measurement indicates
that the bearing is nearing the end of its useful life. However, in making a decision
whether to replace the bearing, you should also consider other factors.

Consider the "feel" of the unit during load reversals. Also, consider any presence of
roughness or noise in the rotation, and your experience with other similar units.

If the turntable tilt is measured on a unit suspected of having a worn out bearing without
an initial new bearing reading for comparison, it is difficult to know how much is due to
deflection. A total turntable tilt measurement of 0.125" (3 mm) or greater is a probable
indication of a worn out bearing. However, the factors of feel, roughness, noise and
experience must play a large part in the decision to replace the bearing. Also be aware
of other factors that cause looseness, such as loose or broken bearing bolts and other
mechanical causes.
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Initial Torque Inspection Procedure

Perform this initial inspection on new aerial devices after the first 4 months or 340 PTO

hours of operation. Perform this inspection at the same interval on aerial devices that
have had a new rotation bearing installed.

Some seating in of the cap screw threads and mounting surfaces may occur in any
bolted joint during the initial break-in period. This causes a partial loss of cap screw

tightness without any rotation of the cap screws. A spot check of the cap screw torque
is required at 4 months or 340 PTO hours.

Randomly select four to five cap screws on both the outer and inner race of the rotation
bearing. Select cap screws that are easily accessible with a torque wrench. Preferably,
select cap screws that are evenly spaced around the cap screw pattern.

Apply a torque of 90% of the final torque value with a smooth pull on the torque wrench
without jerking. This checks the selected cap screws to be sure they are torqued to 90
percent of the normal installation (Refer to Critical Torque Chart). An accurate torque
wrench, calibrated on a regular basis, must be used. If one of these cap screws turns
during this procedure, it will be necessary to check the torque on all the cap screws as
described under Annual Torque Inspection Procedure. Thereafter, annual inspection
and retightening of the cap screws is required. If the rotation bearing is replaced or
removed, the same inspection intervals must be followed.

Visual Inspection Procedure

Perform this visual inspection procedure every 4 months or 340 PTO hours, whichever
comes first. Visually inspect all rotation bearing cap screws looking for any evidence
that a cap screw is loose. Check for loose washers under the heads of the cap screws
by trying to turn each washer by hand. If movement is shown, all the cap screws must
be retorqued using the following annual torque inspection procedure.
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Annual Torque Inspection Procedure

Perform this procedure yearly or if any loose cap screws were found at the initial or
visual inspections.

Some components may need to be removed inside the pedestal to make the rotation
bearing cap screws accessible for retorquing. It is important that only experienced,
trained mechanics perform this procedure. They must be aware of the process needed
to properly torque rotation bearing cap screws.

1. Understand the entire procedure before starting the torque inspection.
2. Inspection should be done according to the pattern shown in Figure 5.2.

3. Begin with cap screw number one and torque it to the appropriate torque value
(Refer to Critical Torque Chart). Watch to see if it rotates before reaching this
torque. If a cap screw rotates, it must be replaced with a new cap screw.

Only use Posi-Plus supplied cap screws to mount the rotation bearing. Do not
substitute other types of cap screws. Coat the new cap screw with anti-seize
compound on the threads, shank and underside of the head before putting on the
washer. Look at the hole in the washer. Notice that it has a more rounded edge on
one side of the washer. Install the washer with the rounded edge of the washer
toward the cap screw head. Coat the bottom of each washer with the compound
after installing it on the cap screw. Reinstall it into the bearing and torque it to the
appropriate torque value (Refer to Critical Torque Chart).

4. Torque cap screw number two to the appropriate torque value (Refer to Critical
Torque Chart). Check for cap screw rotation.
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5. Continue around the pattern, torquing each cap screw and watching it for rotation
until the entire pattern is complete.

6. If any of the cap screws rotated when being torqued in Steps 3 through 5, retorque

all cap screws again, beginning at number one. Go around in a circular pattern this
time instead of in the numbered order.

7. Do Steps 1 through 6 on the inner race of the rotation bearing, referring to Figure
5.2 for the torque pattern.
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Section 6 - Fiberglass Components

Fiberglass Care

The fiberglass components are either covered with gelcoat or polyurethane paint to
protect the fiberglass and resin composite. The gelcoat contains ultraviolet inhibitors to
retard the effect of ultraviolet light on the fiberglass that will lead to fiberglass
delaminating. With minimal care, the sealing and ultraviolet properties of the fiberglass
can be maintained for many years. The following sections include information on the

inspection, cleaning and repair of all the fiberglass components found on Posi-Plus
units.

The fiberglass components include :

Upper boom

Lower boom insert

Leveling rods (no gelcoat and not repairable)
Platform

upper boom tip covers

® ® ® © ¢

Upper and lower boom insert cleaning

The interior and exterior of the fiberglass upper boom and lower boom insert must be
kept clean and in good condition to preserve their dielectric properties and appearance.
Be certain to clean all components passing through the upper boom fiberglass section.
The interior may be cleaned, as necessary, using a pressure washer and directing the
stream of soapy water inside the boom. Rinsing with clean water will then remove any
detergent residue. Elevate the booms to a vertical position for draining-and drying. The
booms should be allowed to dry thoroughly before operating the unit.

rsviand other hy

; he‘ hydraulic syste
nts could be det' ,

In some situations, pressure washing may not remove all of the contaminants from the
boom interior. A solvent may be used to clean this type of contamination with some
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type of swab device. Suitable solvents, such as acetone or MEK (Methyl Ethyl Ketone),
may be used to get at these stub boom areas. Please refer to the precautions and
instructions on the solvent selected for this cleaning procedure. This may require
removal of some interior boom components, such as leveling rods, chains and hoses.

After the contaminated area is swabbed, use the pressure washer and follow up with a
thorough rinsing with clean water.

dequate fire
the individual.

The exterior of the upper boom, lower boom insert and the balance of the fiberglass
components previously listed, may be washed with a mild detergent like Costrol
degreaser — cleaner or equivalent. When washing these components, take care not to
create any surface scratches. Do not use petroleum based products to clean the
fiberglass components. Petroleum products will leave an oily residue that attracts dust.

After the exterior surfaces are clean and dry, they should be polished with Formula 5

Clean and Glaze Compound. For the best results, the upper boom and the lower boom
insert should be polished by hand.

Surface flashover occurs when a substance causes an arcing of electricity between two

points on the boom. |If this occurs, the dielectric integrity of the boom is permanently
damaged.
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Inspection of FRP booms

Inspect fiberglass components for cleanliness and any visible damage such as
scratched, cracked or chipped gelcoat. Repair minor defects to maintain the cosmetic
beauty of the booms. Surface irregularities may trap dirt and contaminants, which over
time may reduce the dielectric properties of the fiberglass section. Of particular concern
are irregularities running lengthwise on the boom. Trapped contaminants (dust particles
and water) may cause tracking, providing a path to ground or possible dielectric failure.

Search for signs of looseness or movement at the bond areas (fiberglass to steel
connections) at the upper boom elbow, lower boom insert and ends of the leveling rods.
If the fasteners on the booms are properly tightened and the chemical bond is good
(wherever applicable), it is very unlikely any damage will be found. If the chemical bond
has failed, and the aerial device is operated for a prolonged period using the
mechanical backup fasteners only, cracks or elongation of the holes may develop in the
fiberglass around the fasteners and the fasteners will begin to show frictional wear. The
chemical bond is present on some models. The units that do not have a chemical bond,

have sufficient fasteners torqued to prevent any noticeable boom movement, thus any
wear.

Gelcoat damage such as chips and scratches on the booms, jibboom and material
handling jib covers, are examples of repairable damage. If no fiberglass cloth fibers are
cut or damaged, determine if the scratch or nick affects only the gelcoat or if it is
through to the resin. To do this, look at the color at the bottom of the scratch. If the
color at the bottom of the scraich is white, the damage is on the surface. This damage
is minor and can be sanded out as described in this section under Surface Damage.

If the color at the bottom of the scratch or nick is dark, and there is no visible damage to
the layers of fiberglass cloth, the damage is through the gelcoat and just into the resin.

This requires a more thorough repair of the gelcoat and is described in this section
under Gelcoat.

If a boom has several inner fiberglass cloth layers damaged or cut, it may not be
repairable. At this point, the boom's strength may have been reduced and repairs will
not regain the original strength. If such damage is discovered, do not attempt any
repairs until a Posi-Plus engineer has been contacted. Only the Posi-Plus engineers are
authorized to evaluate the effect of the damage on the structural integrity of the boom
and determine if the damage is repairable or if the boom must be replaced.

Follow these steps in order to determine the degree of boom damage:
1- Identify the wall on which the damage has occurred (i.e. bottom, top, side).

2- ldentify the exact area along the boom's length (or the lower boom insert) where the
damage occurred. To do this, measure from the low end of the boom to the damage
site (i.e. - 24" from the low end of the boom).
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3- Define the size and the cause of the damage (i.e. - 3" long x 1/2" wide x 1/8" deep).

4- When calling your Posi-Plus service representative to describe the damage in
question, be certain to explain where the defect is in relation to the unit (i.e. - curbside
of unit, facing the low end of the boom in the stowed position).

If the top lip, mounting flange (or rib), or bottom of the platform is damaged, repair

should not be attempted. For information on repairable platform damage, refer to the
information under “Repairs”.

Leveling Rod Inspection

The leveling rod's entire length must be Wear mark
inspected for wear marks. Wear marks will
have a dull appearance. This dull area may \
show a flat, worn into the round surface of the

rod.

|
The causes(s) of the wear must be determined ' l \
and corrected. Generally, wear marks are  { o O 1R Qﬁ .Q*,J
caused by the rod contacting a steel edge. “~ T
Wear marks are not usually caused by the

inside diameter of the fiberglass boom. Be certain all metal edges have the burrs
removed.

Should a significant wear flat area or several wear flat areas be discovered along the
length of a leveling rod, contact your Posi-Plus service representative. The
recommended method for determining an accurate measurement of the wear is to use a
dial caliper.

Use the following instructions to determine an accurate measurement of leveling rod
wear.

1. Measure an unworn section of the leveling rod to establish its true diameter.

2. Measure the wear groove. Use the deepest portion of the wear groove in the wear
mark for this measurement. Subtract the measurement found in Step 1 from this
measurement. This difference is the depth of the wear groove.

These measurements are an invaluable tool for Posi-Plus to assist in the decision
regarding the allowable wear standards on the leveling rod(s) in question. One
possibility is to recommend that the rod(s) be placed on a 4 months or 340 PTO hours
inspection list to ensure that these wear marks do not continue to increase. The other

possibility, of course, is replacement of the rod(s) before the unit can be safely placed
back into service.
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Normal operation and maintenance should minimize the possibility of wear or scratches
on the leveling rods. Small wear marks need to be documented, their possible

causes(s) corrected, and rechecked at another inspection to make sure that they have
not increased in size.

The leveling rods are crimped onto steel rod ends. The leveling rods are first machined,
then the appropriate steel rod end is crimped (or compressed) on the fiberglass rod end.
A jig is used to position the fiberglass rod end precisely into the steel rod end. This jig
aligns the groove on the rod with the compression points on the jig.

A silicon joint is made around the circumference of the rod to join the steel rod end to

the fiberglass rod. This silicon joint is a guide that shows if the fiberglass rods have
been over stressed.

It is very important to note that prior to obtain a complete separation from the rod end
assembly, the fiberglass rod will have longitudinal cracks that will confirm that the

fiberglass rod has collapsed. Eventually this will induce the failure of the rod end
assembly.

If the silicon joint has separated by 1/16" or more from the rod end, then the leveling rod
assembly must be replaced. However, a fiberglass rod must not be replaced before the

cause of the silicon joint separation has been found and that the problem has been
resolved.

The fiberglass assembly lengths may vary without affecting the leveling system
assembly. This is possible because of the use of the turnbuckles. These turnbuckles
can take up to a total of 1" in fiberglass rod assembly lengths.

Replacement of the leveling rods and adjustment of the leveling system is explained in
Section 8 under Leveling System.
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Repairs

Repair procedures for all of the fiberglass components on the unit are described in the
following text.

Surface Damage

Minor scratches in the surface of the gelcoat may be easily repaired. If the bottom of

the scratch is the same color as the gelcoat pigment, repair according to the following
instructions:

1. Use a dual acting sander with 320 grit sandpaper to sand the scratched area. Move

the sander to sand around the perimeter of the boom. Do not sand lengthwise on
the boom.

2. When the scratch has almost disappeared, sand by hand with a 600 grit wet or dry
sandpaper until the scratch is no longer visible.

3. Use Formula 5 Clean'n Glaze to finish polishing the area.

Gelcoat repairs

Before making any repairs to the fiberglass on the upper boom or the lower boom insert,
first determine how serious the damage is. To do this, inspect the damaged area
thoroughly as previously detailed in this section.

Any scratch that is dark at the bottom is through the gelcoat and into the resin below.

In order for the gelcoat repairs to cure properly, the following special considerations to
temperature must be understood:

1. The temperature must be 70°F (20°C) or higher. Ideally, the highest quality gelcoat
repairs are accomplished indoors in a well-ventilated and heated area.

2. If the vehicle has been outside and the temperature is less than 70°F (20°C) or if
this is a field repair, the boom area must be warmed up before proceeding. To do
this, use a heat gun to warm the fiberglass area to be repaired. Warm the
fiberglass until it is warm to the touch. It will take approximately 40 minutes to do
this. A paint stripper gun will provide a faster method of warning the fiberglass. Do
not concentrate the heat of the gun in one specific area for any length of time.
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3. If the weather is extremely cold, a field gelcoat repair is not suggested. Make shift
tents over the repair area will not hold sufficient heat and will prevent a proper

curing process. Please follow the specific gelcoat repair suggestions listed
previously.

The following steps describe how to repair scratches and nicks in the gel coat:

1. Use a die grinder to widen the scratch to 1/8” (3 mm). Do not grind to deep. Keep
the opening above the fiberglass cloth.

2. Inspect the scratch. Make sure that no fiberglass cloth is cut. If the fiberglass cloth
is cut, contact your Posi-Plus service representative. If no fiberglass cloth is
damaged, bevel the edges of the 1/8" (3 mm) cut to about 45 degrees.

3. Lightly sand the damaged area by hand to rough it up. This will help the resin bond
to the surface.

4. Use acetone to clean the area and remove any dust.
5. Repair pin holes and notches with polyester putty, such as "Wurth Fins spartel” #
9931020 or equivalent

6. Apply one coat of "Poly surfacer”, let dry for 2 hours and sand with paper # 220 and
# 320.

7. Apply the "Primer surfacer EP" and let dry for 30 minutes. Verify the surface and
correct it if necessary.

8. Apply one coat of polyurethane paint and let dry for 30 minutes.

9. Apply another coat of paint and let dry for 8 hours.

10. Use Formula 5 Clean'n Glaze Compound to polish the area.

Material recommended (or equivalent):

"Poly surfacer™: Sikkens # 002006 with hardener Sikkens UN # 3105 (1 liter of primer -
50 ml of hardener).

"Primer surfacer EP": Sikkens # T0O01097 with Sikkens Autocryl epoxy hardener rapid #
04113 and Autocryl Reducer slow US # 005108 ( 2 primer - 1 hardener - 10% reducer).
Paint: Sikkens Autocryl with Sikkens Autocryl epoxy hardener rapid # 04113 and
Autocryl Reducer slow US # 005108 ( 3 paint - 1 hardener - 1 reducer).
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Platform

The first step in successful repair is to analyze the damage T

and determine the cause. Cracks in the gelcoat or outer 7
surface of the platform are easily repaired. Damage to the g f
fiberglass structure can be more serious and should be TG RS ‘
carefully evaluated before attempting to repair the platform. /\\

Structural components of the platform include the lip area, _
mounting flanges or ribs, platform sides and the bottom. The s
structural integrity of the platform is critical in determining
whether or not the platform can be successfully repaired. =
The platform bottom and the side with the mounting ribs are
substantially thicker than the other three sides. The SIS
mounting ribs are the area where the platform mounting L{w\\
bracket bolts to the platform. These factors must be S———
considered when determining whether a successful repair

can be made on the platform bottom or mounting rib side.

F e S

Your Posi-Plus service representative cannot determine how to repair the platforms in
the field. You must evaluate the platform damage and determine whether it can be
repaired and safely used for future service. Posi-Plus Technologies does not
recommend that repairs be made to platforms which have the following damage:

e Cracks through the fiberglass of the mounting ribs, and/or;
o Cracks through the fiberglass of the lip, and/or;
« A hole through the floor or mounting rib side of the platform.

If a customer elects to make repairs in any of the non-recommended areas, Posi-Plus
Technologies assumes no responsibility. Posi-Plus Technologies also assumes no
responsibility for platform repair performed by persons other than Posi-Plus trained
personnel.  Platform that are returned to Posi-Plus Technologies for repair are
evaluated by Posi-Plus personnel and then may either be repaired or removed from
service, depending on the extent of the damage.
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The following equipment and materials are required to perform field repair of the
platform:

Circular grinder with 24 grit sandpaper

Dual acting (D.A.) sander with 320 grit sandpaper
Acetone (cleaning solvent)

Fiberglass cloth or mat

Polyester resin ,

Good quality rubber glove

Dust mask

Safety glasses

Spray paint to match the platform (must be non-metallic, such as Dupont Imron)

® @ L) © @ ] L] ® @

The steps listed below may be used as a guide in making a quality field repair:

1. Outline the damage with a box that is one inch wider on all sides of the damaged

area. (i.e. - If the damage is 1" x 3" (25 x 75 mm), the box would be 3" x 5" (75 x
125 mm)).

area within the box to a depth of approximately 1/8" (3 mm).

3. Cut strips of fiberglass cloth to fit the box area.

4. Clean the area thoroughly with acetone.

5. While wearing rubber gloves, mix the approximate amount of polyester resin and
catalyst according to the directions in the fiberglass repair kit.

6. While wearing rubber gloves, saturate the fiberglass cloth with the mixed resin and

apply it to the damaged area. Work the area to squeeze out any trapped air
bubbles.

7. After the resin has set up completely, grind off any rough areas or high spots.

8. Measure an additional cup of resin and catalyst according to the directions in the
repair kit and apply smoothly to completely cover the affected area.
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9. Sand the area with the dual acting sander and 320 grit sandpaper.

10. Paint the area to match the platform.

apply metallic
g a platform:

Damage to the gelcoat layer of the platform may be repaired using the instructions
under “Gelcoat repairs” section. The gelcoat is for cosmetic purposes, as well as

providing a protective layer of ultraviolet inhibitors. The gelcoat layer has no inherent
strength.

More specific repair information for a particular situation should be requested from your
Posi-Plus service representative. Before making any repair, the structural integrity of
the platform and the safety of the operator must be kept in mind.

Upper Boom Tip Covers

The repair procedures described for platform repairs may also be used for repairs on the
various types of fiberglass upper boom tip covers.
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Excessive Current Leakage

A) The most frequent reasons to justify the reduction in dielectric strength are stated
below:

- Dirty boom sections (water, soot, grease, etc.).

- Contaminated hydraulic oil.

- Dielectric breakdown of leveling rods.

- Hydraulic hoses in booms.

- Bridged boom section. (i.e. rope, tools, steel wires).
- Dielectric breakdown of fiberglass boom sections.

B) Here are the approach in correcting the above problems:

- Thoroughly wash booms per Section "Fiberglass Components” of this manual.
Wash outside first; then, if necessary, remove hosing and leveling system and
wash the inside of the boom sections.

- Send a sample of the hydraulic oil taken from the drain outlet for analysis. The
results of the testing will indicate action to be taken. If the oil is contaminated,
then the replacement oil must be installed, as the complete hydraulic oil system
is being purged.

- Replace leveling rods.

- Check all hydraulic hoses; replace any braided hoses that enter the booms by
non-conductive hoses only.

- Eliminate what is creating the bridge.

- Replace fiberglass section.

The F.R.P. upper boom and the lower boom insert are periodically dielectric tested to

verify their current leakage amperage. This current leakage indicates the dielectric
strength of the F.R.P. booms.

If the current leakage exceeds the maximum allowable current leakage establish by the
ANSI A92.2 or CSA-C225 standard (whichever is applicable), then the causes of this
reduction in dielectric strength must be found and the problem must be corrected.
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Section 7 — Hydraulic System

General Operation

The 200 series aerial device uses a full pressure hydraulic system with opened center
valves.

The boom functions at the upper controls and the lower controls are configured as an

open center system. This means that oil will flow through the valve in the neutral
position as soon as the PTO / Pump is engaged.

The outriggers and ground level tools valves are also open center. When the controls
are in the neutral position and the Aerial device/Outriggers-Tools selector is in the

Outriggers-Tools position, oil circulates through the outriggers and tools control valves
and back to the tank.

The hydraulic system is described as a full pressure system. This means when a boom
function is operating, the hydraulic system pressure increases to full system pressure.

All the control handles on the unit are connected to the control valves.
valves direct hydraulic pressure and flow to operate the actuators.
cylinders and motors that power the unit's functions.

The control
Actuators are

When a control handle is moved, a spool inside the control valve is manually shifted.
The spool directs hydraulic pressure and flow to the actuator. The pump responds by

increasing output pressure. The maximum pressure on the pump compensator is set at
3000 PSI.

As the function operates, the control handle meters hydraulic oil flow and pressure as oil
passes through the spool to the actuator. The pump compensator regulates flow from

the pump to maintain an output pressure of 3000 PSI. Therefore, the pump will provide
the flow needed to move the function at the desired speed.

If the aerial device is not equipped with an automatic throttle, when the high-speed
throttle is not necessary, the low speed throttle should be selected. This will avoid both,
the full flow to circulate back to the tank and build up excessive heat in the system.

External Leakage

if components and connections are installed properly, leakage can be kept to a

minimum. Small external leaks are usually easy to find because dust will collect on the
hydraulic oil film.

External hydraulic leakage is leakage of hydraulic oil to the environment outside the
hydraulic system. Fittings that are improperly tightened are a primary cause of external
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leakage. Keep all hydraulic connections tight to prevent external oil leakage. Follow the
torque and tightening specifications explained in this section under "Hoses, Tubes and
Fittings” to properly tighten hydraulic fittings.

Caution

Hydraulic oil escaping under pressure from a faulty connection, hose, pinhole, cracked
tube, etc. may not be visible, but can have enough force to penetrate the skin and inject
oil into the flesh. Never use your hands, or any body parts, to check hydraulic lines and
fsttmgs for !eaks under pressure that are not vasually obvuous ,

In case of injury by escaping hydraulic oil, seek medical attention at once. Serious
infection or reaction can result if medical attention is not given immediately.

Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
cause personnel to slip and/or fall.

If a connection is properly tightened but continues to leak, disassemble the connection.
Seal the necessary parts and/or replace the part that is the source of the leakage.

Worn or damaged parts also may cause leakage. For example, scratched cylinder rods
will cause leakage. A worn or scratched output shaft on a hydraulic motor will also
cause leakage. Such conditions must be repaired or replaced. The parts should also
have a new seal.

The component drawings in the Parts Manual give the Posi-Plus part number for the
seal kits. Disassembly and repair of such components must be performed by skilled
mechanics who are trained and qualified by Posi-Plus Technologies Inc. in such
procedures. Repair and disassembly must be performed in a clean, properly equipped
shop.

Hydraulic cylinder piston nuts and end glands must be torqued to the proper values at
assembly. Torque specifications for cylinder end glands are given on the corresponding
parts pages in the Parts Manual. Many cylinders have piston nut and end gland
retention devices such as cotter pins and setscrews. These retention devices must be
installed properly.

Warning

Under torquing or over torquing a cylinder piston nut or end gland retention device may
cause cylinder failure. Improper installation of a piston nut or end gland retention
device may also cause cylinder failure. Cylinder failure may result in property damage
and/or personal injury.
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Internal Leakage

Internal leakage allows pressurized hydraulic oil to escape to tank or another hydraulic
circuit.

Internal leakage can cause a variety of problems in a hydraulic system. Internal
leakage in a cylinder can cause drifting or malfunction of a cylinder. Leakage past a
holding valve in a cylinder can also cause drifting or malfunction of the cylinder. Internal
leakage in a rotary joint will cause functions to slow down and/or fail to build pressure.

Internal leakage can usually be stopped by replacing the seals in the leaking
component. It may also be stopped by replacing the holding valves in the component.
However, there are some types of damage, such as scoring of the inside of a cylinder
barrel, that require more extensive repair.

Only qualified and trained professionals are permitted to remove scratches from the
inside of the cylinder barrel.

Warning

If thewihte'm‘arl‘"s:iZév:th{erance of the cylinder barrel is exceeded, the piston seal could be
pushed out (extruded) when the cylinder is put under a load. -This will cause cylinder
failure. Cylinder failure may result in property damage and/or personal injury. -

The component drawings in the Parts Manual give the Posi-Plus part number for the
seal kits. Posi-Plus does not recommend disassembly and/or repair of cylinders in the
field. Disassembly and repair of such components must be performed by skilled
mechanics who are trained and qualified by Posi-Plus Technologies Inc. in these
procedures. Repair and disassembly must be done in a clean, properly equipped shop.

Cylinder piston nuts and end glands must be torqued to the proper values at assembly.
Torque specifications for cylinder end glands and piston nuts are given on the
component drawings in the Parts Manual. Many piston nuts and end glands have
retention devices, such as cotter pins and setscrews. These retention devices must be
installed properly.

Heat Generation

Internal leakage allows pressurized hydraulic oil to escape to tank. This creates
excessive heat in the system. The amount of heat in the system has a direct
relationship to the pressure and volume of leakage.
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If excessive heat occurs, find and correct the cause immediately. Overheating reduces
the operating efficiency of the aerial device. It may cause functions to stop working. It
damages seals throughout the system. Heat also shortens the life of the hydraulic oil.

The following conditions cause heat generation:

o EXcessive pump speed during high flow operations;

e Worn or faulty pump;

o Defective relief valve cartridge in the machine/ground level functions selector valve;
o Contaminated spool in a control valve;

e Low hydraulic oil level,

e Improper hydraulic oil;

e Internal leakage in the unit/ground level functions selector valve;

o Internal leakage in the station selector valve;

e Internal leakage in the rotary joint;

o High speed throttle selected without operating functions.

Hvdraulic Components

The 200 model can be equipped with many optional or custom equipments. The
following sections describe each major component of the hydraulic system for the
standard aerial device equipped with the standard options. Always refer to the specific
hydraulic schematic of your unit for the controls installed and their adjustments.

Each of the following sections gives a description of the component, the JIC symbol for
that component and a picture of the component.

The term "position" describes the number of possible operating positions of a hydraulic
valve. For example, a blocking valve has two positions, open and closed. An outrigger
valve has three positions, centered (neutral), extend and retract.

The term "way" describes how many ports are in the valve section. For example, a four-

way valve has four ports. One port is a pressure connection. Another port is connected
to tank. The other two ports are "work ports". They are connected to actuators.
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Hydraulic Oil Reservoir

The standard reservoir for the aerial device has a 27 U.S.
gallons (102 liters) capacity.

A 10 microns suction filter is located at the outlet of the
reservoir and a 3 microns return filter is located at the inlet.

A filler breather cap is also located on top of the fill hole of : o

the reservoir. The cap contains a filter that cleans the air as ; |
it enters the hydraulic system. The cap also has a strainer oLy T
basket that keeps large particles from entering the reservoir TN |
when oil is poured into it. The reservoir has a level sight DX

gauge and a drain valve. Refer to Section 3 under Filtration
for more information on the oil filters. .

Filler breather cap

/ Return line filter

Access
cover

| _— Oilreservoir

FROM
RESERVOIR

Oil level and
temperature gage

Suction line filter

10 microns

TO PUMP

1011772002 200enta s7 r0.doc 7-5



Hydraulic Pump

o

LG 7O ROM - 7 v N
1000 BPM - 10 7 1 N S

The variable displacement piston pump is equipped with
a pressure compensator control. This  control
automatically varies the pump displacement to meet the
system flow demand for a constant system pressure.
Displacement start to reduce to zero within 200 PSI of S

the compensator setting. The pump has three hydraulic
ports: inlet (suction), the outlet (pressure) and the case
drain.

The pump maximum pressure in the hydraulic system is
limited to 3000 PSI. PVE12

Hydraulic Pump Stari-Up

Before starting pump, the case and the hydraulic lines MUST be completely filled with
clean and prefiltered hydraulic oil.

Make sure that the suction line is filled all the way to the pump inlet port. Crack a fitting
on the outlet side of the pump to purge trapped air. With a minimum engine speed of
650 RPM, a pump should prime almost immediately.

Drain line should be connected at the highest possible pdint of the pump case to allow
evacuation of air and maintain maximum lubrication of moving parts. Drain line should
also be free back to tank and has the outlet located below oil level.

NOTE: Failure to prime within a short length of time WILL result in pump damage
due to lack of lubrication or pump cavitations. Inlet lines must be tight and
free from air leaks.
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Care

Cavitations and aeration are two problems that can cause pump damage. However,
pump damage can be prevented or minimized by promptly finding the source of the
problem and repairing it.

Pump cavitations occurs when inlet oil does not entirely fill the cavities that open during
the intake part of the pumping cycle. The characteristic sound of cavitations is a high-
pitched scream. This sound increases with the degree of cavitations and increased
flow. The following is a list of possible causes of cavitations:

Excessive pump operating speed;

Clogged suction filter;

Excessive oil viscosity (thickness);

Restrictions, sharp bends or excessive length of inlet hose;
Pump inlet too high above reservoir level,

Shutoff valve in suction line not fully open.

 © © o @ o

Atiention

Cavitétiohs_'c}an‘very quickly destroy the pump. If you notice signs of pump cavitations,
‘determine the cause of the problem. Promptly repair the problem.

If you have pump cavitations from excessive oil viscosity because of cold temperature,
allow the oil to warm up at a slow pump speed.

Aeration is another condition that can damage the pump. Aeration occurs when air
bubbles are introduces into the hydraulic oil and carried along as the oil flows through
the pump. Aeration can be caused by the following conditions:

o Low oil level in the reservoir. This causes a whirlpool at the suction line opening,
which sucks air into the system along with oil.

e Leaking connections in the suction line between the reservoir and the pump.

o Return line outlet is located above the oil level in the reservoir. This causes
turbulence as the return oil stream discharges above the surface of the oil.
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Attention

Promptly repair conditions that allow air to enter the suction side of the pump. Serious

pump damage is likely if the pump continues to run with air circulating through it.

An air leak in the suction line can occur even if there is no oil leakage when the system
is shut down. A leak in the suction line can often be located by slowly squirting clean
hydraulic oil around each connection in the suction line. Do this with the pump running
at normal operating speed. A suction leak will suck the oil in, and the pump may
temporarily run quietly as the oil seals the air leak. The leak can then be eliminated.

When aeration is occurring, the oil in the reservoir is likely to become foamy. The pump
may also become noisy.

Loose pump mounting bolts can permit misalignment of the pump shaft. This may lead
to excessive shaft seal wear and bearing failure. Check the mounting bolts for tightness
every 4 months or 340 PTO hours, whichever comes first.

In case of catastrophic pump failure, the hydraulic system must be flushed. This
procedure is described in Section 3 under Changing Oil and Flushing the Hydraulic
System. Flushing the hydraulic system will remove most of the metallic contamination
from the system.

Before servicing the pump, close the shutoff valve in the suction line between the
reservoir and the pump to be serviced or removed without draining the reservoir. When
service is completed, replace the cover and open the shutoff valve.

The shutoff valves in the suction line between the reservoir. and the pump must be
completely. opened before engaging the PTO. Failure to. do so WIH cause serious
damage to the pump : ol

A slow down in aerial device movement may indicate a worn of faulty pump. To
determine the full flow output of the pump, perform the following steps:

1. Put a tee in the pressure line of the pump. Connect the other port of the tee fitting to
a flowmeter. The flowmeter should then be connected to tank.

2. Observe the reading on the flowmeter. It should read approximately 7 GPM at 700
engine RPM on standard units. If pump flow is less than this, the pump may be
faulty or worn out. Refer to the applicable hydraulic schematic for the pump flow
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applicable to this unit. Determine the cause of the problem. Repair or replace the
pump.

Emergency Lowering DC Pump

The emergency lowering DC pump and motor assembly has two hydraulic connections:
the inlet (suction) and the outlet (pressure). This assembly has an internal check valve
to prevent oil from entering the pump during normal operation. The pump also has an
internal relief valve which is set during installation. The pump is a fixed displacement
pump with an output of less than 1.2 GPM. The motor may receive its 12 Volt DC
power from the truck battery or an auxiliary battery.

\ Attention

This pump and.motor assembly is intended to be used for emergency lowering use
only. T o S R

[LITLET PIRT
9/15~18 SAE
1 | .
N, ADLISTABLE
(1N o RELIEF
‘AW\ VALVE
PLUG
INET PRI
3/4"-1!3 <A

Emergency pump and motor
assembly
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Hydraulic Rotary Joint

The hydraulic rotary joint permits continuous rotation of the
turntable without imposing torsion or twisting loads on the
hydraulic hoses.  This hydraulic rotary joint assembly
consists of a housing, body and seals. As shown, the
housing contains ports for pressure and tank line
connections. The body is machined and drilled to match the
hydraulic ports of the housing.

The inner core or body of the rotary joint is fastened to the
turntable. The outer housing is held stationary by fixing it to
the pedestal. As the turntable is rotated, the inner body of
the rotary joint rotates with the turntable.

Outriggers-Tools/Aerial device selector Valve

If the unit is equipped with outriggers, the “Outriggers-Tools/Aerial device” control
valves are located at the tailshelf. The main valve located on the curbside has three
spools, which activates the “Aerial device / Outriggers-Tools / Emergency Stop”
selector, the curbside outrigger and the lower tool outlet (when equipped). An integrated
relief valve is set to 3500 PSI and act as a security back-up relief valve for the main
circuit.

The other valve located on the streetside has one spool, which activates the roadside
outrigger.

The selector and outriggers spool valves are open centered and four
ways, three-position valves. The Tool valve is open centered, four
ways and two positions.

The optional tool outlet has a built-in adjustable flow control and

pressure relief valve. Refer to your hydraulic schematic for the options
installed.

Curbside
outrigger

i

i

Main curbside valves Streetside outrigger
valve
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When the station selector is in the “Outriggers-Tools” position, the entire oil flows
through the valve to the tank.

When a outrigger controller is moved, hydraulic oil flow passes through the spool valve
to the appropriate outrigger cylinder.

When the “Tool” lever is moved, the flow passes through an adjustable flow control and
the desired flow is available at the tool outlet. A pressure relief valve is :ncorporated and
lowers the operation pressure for the tools.

This valve configuration can vary depending on the tool outlet option (refer to the
applicable hydraulic schematic of this unit).

"Emergency Stop” position directs the flow to the tank, blocking all aerial device
functions.

“Aerial Device" position directs the flow to the lower control panel valve blocking both
the “Outriggers” and “Tools” functions.
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LLower Controls’ boom function Valve

The lower controls' boom function valve is located on
the street side of the turntable (stowed unit). As an
option, it can be located at the tailshelf. Depending on
the options installed, this valve can have five spools,
which  activates the Emergency Stop, the
Upper/Lower control selector, the boom functions and
the platform tilt.

Lower boom Boom rotation Upperboom  Platform tilt

The lower control’s boom function valves are four-way, three-position valves. Each
spool valve is connected to a control handle. The spool valves are open centered.

When the selector lever is in the “Lower Controls” position and another lower control
handle is shifted, the corresponding spool valve directs hydraulic oil flow to operate the
appropriate function.

When the station selector is in the “Lower Controls” position and no lower control
handle is shifted, oil flows through the lower control valve and back to tank.

The "Emergency Stop” position directs the flow to the tank, blocking both the upper and
lower controls functions.

The “Upper Controls” position direct the flow to the upper controls station valve,
blocking the lower controls functions.
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Upper Controls Valve

The upper controls valves are located at the platform. It
consists of a four spools valve operating the booms’
functions, a single spool Selector valve and a one or two
spools valve operating the tool circuit and the platform
rotation if equipped.

When the Selector is on the "Aerial Device” position and
no booms’ function is activated, oil flows to the tank and
through the tool and platform rotation valve (if equipped).

When the interlock trigger on the standard single handle
controller is depressed, the blocking section is manually
shifted. The valve directs hydraulic oil flow to the boom
function spool valves. When the single handle controiler is
moved, hydraulic oil flow passes through the spool valve
to the appropriate boom actuator.

Upper controls valves

When the single handie controller (joystick control) is moved to the neutral position and
the interlock trigger is released, the blocking section is closed and the valve spool is
shifted to neutral. Qil flow is blocked from the boom function valve sections of the upper
control valve. Then it is routed back to the reservoir.

The "Emergency Stop” position blocks all the upper control functions and the oil is
directed to the tank.
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Tool and Platform Rotation option Valve

When tool(s) and platform rotation options are installed, the valve consists of a two
spools valve and is located at the platform (refer to the applicable hydraulic schematic of
this unit). This valve operates the Platform Rotation function or direct oil to the tool
outlet.

To operate either of these functions, it is first necessary to put the upper Selector valve

to the "Platform/Tools” position. The flow is directed through the Tool/Platform valve
and flows to the tank. Oil flow is blocked from the booms functions spool valve

When the tool outlet control handle is shifted, the flow is directed to the tool circuit. The
tool circuit has a pressure and flow adjustable controls preset at the factory. Do not

leave the tool circuit activated when the tool is not operated, excessive heat may build
up in the hydraulic system.

Caution

Do not adjust the pressure of the tools circuit above the hydraulic éower tools
manufacturers' rating for the tool that is to be used. Hydraulic pressure above the tool
pressure rating may cause the tool hoses to burst and/or the tool to rupture. “This may

result in hydrauhc oil-escaping: ‘under pressure. Hydraulic oil escapmg under pressure
can have enough force to m;ect oil mto the flesh.
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Holding Valves

The aerial device uses holding valves to insure that various actuators will hold their
position under load and maintain their position if there is hydraulic line failure. These
holding valves block the hydraulic oil in the cylinder or the motor to prevent movement.

The types of holding valves used are pilot operated check valves and counterbalance
valves.

Testing of pilot operated check valves and counterbalance valves is fully described in
this section under Hydraulic System Adjustments.

Pilot Operated Check Valves

Pilot operated check valves are used to block flow out of
the platform rotation, platform tilt and outriggers actuators
on the cylinder-piston side inlet. A pilot operated check
valve allows free flow into the actuator and then blocks the
flow from coming back out. This means that the oil sent to
one work port of the actuator is used to pilot open the o A
check valve for the other work port of the actuator. 3 R

Counterbalance Valves

Counterbalance valves are used to block flow out of the upper and lower boom lift
cylinders and of the booms rotation motor. Also the platform rotation, platform tilt and
outriggers cylinders have a counterbalance valve at their rod side inlet.

A counterbalance valve is a combination of a check valve and a relietf valve. The check
valve allows free flow into the cylinder and blocks the flow from coming back out.

The relief valve function can be piloted open to allow flow cut of the function. It also
allows the valve to relieve excess pressure and prevents damage from thermal
expansion of the oil.

The counterbalance valves used with the lower and upper boom lift cylinders are
installed in pairs and are cross-ported. This means that the oil sent to one side of the
cylinder is used to pilot open the counterbalance valve for the other side of the cylinder.

- g
S - L S o ' Ve
Counterbalance valve Counterbalance valve
on cylinders on motors
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Flow regulator not . Flow regulator
integrated to the integrated to the
counterbalance valve counterbalance valve

Flow regulator valves

Flow regulator valves with pressure
compensator are used to maintain a
constant flow of 4 GPM on booms’
functions, since the pump can allow up to
10 GPM. This arrangement allows
operating more than one booms’ function at
a time and maintaining a good operating
speed.

These valves can be integrated to the
counterbalance valve or to an individual
block. ‘

Hvdraulic System Adjustments

The following sections describe testing and adjustment procedures
for the components of the hydraulic system.

When using a gauge to test the pressure or flow of a particular circuit, use a well-

calibrated gauge. A calibrated gauge will provide an accurate reading, which is essential
for proper hydraulic adjustments.

Valve Cartridge Installation

When installing a valve cartridge into a valve body, it must be tightened to the proper
torque value. Tightening the cartridge to less than the specified torque value may lead
to leakage. Tightening the cartridge over the specified torque value will cause damage
to the valve or valve body. A damaged valve may not perform its intended job properly.

To properly install a valve cartridge, lubricate the threads and O-rings with clean
hydraulic oil from the same system. Use the chart in Table 7.1 to determine the correct
torque value for the cartridge that you are installing.

Wrench Size Cariridge Fitting Size Torque (ft. Ibs.)
7/8" -8 20
1" -10 25
1-1/8" -10 25
1-1/4" -12 35
1-1/2" -16 50
2" -20 65

Table 7.1 - Valve Cartridge Torque Chart
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System/Compensator Pressure

The system pressure is controlled by the compensator spring in the compensator valve
housing mounted on the pump. System pressure is set to 3000 PSI. System pressure
is also referred to as the compensator pressure.

When the output pressure of the pump reaches 3000 PSI, it overcomes the spring
tension of the compensator spool. Pressure is then directed to the stroking piston to
either stop pump flow or to control flow at the level necessary to maintain 3000 PSI
output pressure.

Testing the System/Compensator pressure setting

1. Start the engine. From the upper controls, depress the joystick trigger without
operating any function.

2. Check the pressure indicated on the gauge located at the lower controls station. The
system/compensator pressure should be 3000 PSI. If the pressure reading is above
or below this value, the system/compensator pressure needs adjusting.

Adjustment of the compensator pressure setting o ma
R | e

1. Turn off the engine.

2. Adjustment of the system/compensator pressure is
done on the hydraulic pump compensator.

3. Remove the protective cap to the compensator
adjustment. Use a screwdriver to turn the
compensator adjustment screw clockwise to increase
the system/compensator pressure or counterclockwise to lower the pressure.

4. Test the compensator pressure as described above. 1f the pressure cannot be raised
by adjusting the compensator, then the relief valve in the main selector valve
assembly may be set too low. (Refer to the applicable hydraulic schematic).

5. When the correct pressure has been reached, reinstall the protective cap to the
compensator adjustment.
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Flow regulators

Flow regulators are used for the functions given in Table 7.2.

Function Operation Standard Cycle Time
(£ 5 sec)
Rotation of booms 360 CW & CCW 60 sec
Upper boom articulation Fold & unfold 55 & 50 sec
Lower boom articulation Up & down 40 sec

Table 7.2 — Function speeds
Testing and adjustment
1. Start the truck engine, engage the PTO and, if equipped, extend the outriggers.

2. Select the function and take the time required to make an operation (example:
fold the upper boom).

w

If the speed is too fast or too slow, screw in the flow regulator carfridge to
decrease or screw out {o increase the flow.

Pilot Operated Check Valves
Pilot operated check valves are used to block flow out of the opticnal platform tilt,
platform rotation and the outrigger cylinders on their barrel side. There is no adjustment

possible on the pilot operated check valves.

If this type of holding valve does not hold the load, or malfunctions in some other way, it
is likely contaminated with dirt or other foreign matter.

, Warning

Pilot operated check valves are not adjustable and must be replaced if defective.

When removing a P.O. check valve cartridge, do not allow dirt, water or other foreign
matter to enter the holding valve cavity when the cartridge is removed.

Testing

The preferred method of testing a pilot operated check valve is to use a test block.
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Alternate Test Method for P.O. Check Valves

If a test block is not available, the P.O. check valves may be tested by the following
method:

1. Make sure the booms are stowed.

2. Remove the hydraulic load from the P.O. check valve before removing the valve
cartridge from its housing. This can be done by shifting the control handle for that
function in both directions for several seconds. If the check valve is used with a
cylinder, shift the control handle until the pressure is removed in the lines.

3. Slowly loosen the mounting bolts securing the holding valve manifold to the motor or
base end of the cylinder. Do not unscrew the mounting bolts quickly. f the cylinder
is under pressure and the mounting bolts are removed out quickly, hydraulic oil may -
spray out from the bolt holes.

Caution

Hydraulic oil escapmg under hlgh pressure from a faulty connection, hose pmhole,
cracked tube, etc. may not be- wsnble but can have enough force to penetrate the skin
and inject oil into the flesh. Never use your hands, or any other body parts, to check
hydraulic lines and ﬁttmgs for leaks under pressure that are not visually obvious.

In case of injury by escaping hydraulic oil, seek medical attention at once. Serious
infection or reaction can result if medical treatment is not given immediately.

Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
cause personnel to slip and/or fall.

4. Support the structure, such as the outrigger leg, that the pilot operated check valve
supports. Remove and replace the valve cartridge with one from another cylinder
by proceeding the same way. :

Failure to fully unload the actuator, or position it so that it cannot move, before removing
a P.O. check valve can result in sudden, uncontrolled movement of the actuator and/or
booms. This may result in personal and/or property damage.

5. If the problem moves to the other location, replace the valve cartridge. If the
problem did not move, the pilot operated check valve is not the cause of the
malfunction.
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Counterbalance Valves

A counterbalance valve provides a positive lock against hydraulic flow or leakage until it
is opened by pressure from a control valve.

This type of holding valve is used on the upper and lower boom lift cylinders, on the
rotation motor and on the rod side of the outrigger cylinders, the platform tilt and the

platform rotation cylinders. The counterbalance valves assures that the cylinder will
maintain its position even if there is hydraulic hose failure.

Do not attempt to disassemble a cartridge in the field. Counterbalance valve cartridges
should only be disassembled by the cartridge manufacturer.

Removing a Counterbalance Valve

Before removing a counterbalance valve, the cylinder must be fully unloaded. The
following steps describe how to remove a counterbalance valve:

1. Position the boom where it cannot move. For the upper boom or lower boom
cylinder, rest the boom on the respective boom rest.

2. Operate the lower controls until the pressure is removed in the lines.

3. Slowly and carefully unscrew the cartridge from its housing. It is very important to do

this slowly to allow the pressure to bleed off before the cartridge is fully removed from
the cylinder.

A counterbalance cartridge on the booms cylinders may contain significant internal
trapped pressure for some time after it is operated. This is due 1o having a
counterbalance valve on both the extend and retract sides of the cylinder. The rush of
oil past the cartridge seals as the cartridge is fully unscrewed may blow one or more of

the seals off the cartridge. If this happens, obtain the proper cartridge seal kit and
replace the seals before installing the cartridge.

Do not allow dirt, water or other foreign matter to enter the holding valve cavity when the
cartridge is removed.

y Warning

Failure to fully unload the actuator, or position it s0 that it cannot move, before removing
a counterbalance valve can result in sudden, uncontrolled movement of the actuator
and/or booms. This may result in personal and/or property damage.

Hydraulic oil escaping under high pressure from a faulty connection, hose, pinhole,
cracked tube, etc. may not be visible, but can have enough force to penetrate the skin

and inject oil into the flesh. Never use your hands, or any other body parts, to check
hydraulic lines and fittings for leaks under pressure that are not visually obvious.
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In case of injury by escaping hydraulic oil, seek medical attention at once. Serious
infection or reaction can result if medical treatment is not given immediately.

Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
cause personnel to slip and/or fall.

- Testing and Adjustment
The preferred method of counterbalance testing is to use a test block.

Place the counterbalance valve in the appropriate test block. Connect a port-a-power or
other hydraulic pressure source to the valve. Apply pressure to test the check valve,
relief valve and pilot operation of the valve. The relief function can be adjusted by
loosening the jam nut and turning the adjusting screw counterclockwise to mcrease the
setting and clockwise to reduce the setting.

The counterbalance valves for the different actuators are factory set to the values given
in Table 7.3, and should not be adjusted in the field. The only exception is adjusting the
counterbalance valves for emergency boom lowering as described in the Operators
Manual. i the setting on a counterbalance valve has been changed, the cartridge must
be removed and adjusted with a test block or replaced.

For the options’ actuators (i.e. jib func’uons) refer to the hydraulic schematic to find the
cartridge adjustment.

Note that two different brand of cartridges are used on the lower boom and upper boom
cylinders. Please refer to the following figures to determine how to adjust the cartridge
applicable to your unit. The Sun Hydraulics cartridge has a hexagonal head of 7/8"
while the Command Controls cartridge has a hexagonal head of 1 1/16".

Sun Hydraulics Command Controls
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Function Cartridge adjustment
Lower boom cylinder "Command Controls” cartridge 4500 PSI

Lower boom cylinder “"Sun Hydraulics” cartridge 3900 PS|

Boom rotation 1800 PS|

Upper boom cylinder “Sun Hydraulics” cartridge 3900 PSI

Upper boom cylinder “Command Controls” cartridge 4500 PSI
Platform rotation cylinder 3500 PSI
Platform tilt cylinder (at the turret) 3500 PSI
Outrigger cylinder 3500 PSI

Table 7.3 — Counterbalance valve adjustment

Camic‘»n o

Do not attempt to adjust a Counterbalance vaive without a test block. Using a test

‘block and pressure gauge is the only accurate way to determme that the proper setting
has been obtained. : e

Alternate Test Methods
The counterbalance valves may be tested for proper holding by loading the function
protected by the counterbalance valve. Turn the engine off and move the manual

control handle on the main control valve to connect that function to tank. If the function

moves, the counterbalance valve is leaking and must be replaced or reset using a test
block.

Tool circuits

Different tool circuit’'s options are available at the platform and at the ground level. The
single or dual tool outlets are adjustable in pressure and flow. The following pressure
and flow adjustments are the standard preset. Always refer to your hydraulic schematic
for the options installed and for their control valves’ adjustments.

Ground Level Tool Circuit — Pressure adjustment

For units with the optional ground level tool circuit, a pressure-reducing valve controls
the tool pressure. This valve is usually located in the tool outlet manifold.

Testing the pressure

1. Shift the tool control handle to the "On” position.
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Function Cartridge adjustment
Lower boom cylinder “Command Controls” cartridge 4500 PSI
Lower boom cylinder "Sun Hydraulics” cartridge 3900 PSI
Boom rotation 1800 PSI
Upper boom cylinder “Sun Hydraulics” cartridge 3900 PS
Upper boom cylinder “Command Controls” cartridge 4500 PSI
Platiorm rotation cylinder 3500 PSI
Platform tilt cylinder (at the turret) 3500 PSI
Outrigger cylinder 3500 PSI

Table 7.3 — Counterbalance valve adjustment

Do not attempt to adjust a counterbalance vaive w‘thout ‘a test block. Using a test

“block and pressure gauge is the only accurate way to determme that the proper settmg
has been obtamed >

Aliernate Test Methods

The counterbalance valves may be tested for proper holding by loading the function
protected by the counterbalance valve. Turn the engine off and move the manual
control handle on the main control valve to connect that function to tank. If the function

moves, the counterbalance valve is leaking and must be replaced or reset using a test
block.

Tool circuits

Different tool circuit’s options are available at the platform and at the ground level. The
single or dual tool outlets are adjustable in pressure and flow. The following pressure
and flow adjustments are the standard preset. Always refer to your hydraulic schematic
for the options installed and for their control valves' adjustments.

Ground Level Tool Circuit — Pressure adjustment

For units with the optional ground level tool circuit, a pressure-reducing valve controls
the tool pressure. This valve is usually located in the tool outlet manifold.

Testing the pressure

1. Shift the tool control handle to the "On” position.
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2. Check the reading of the gauge. The gauge should read 2000 PSI. If the
pressure reading is above or below this value the pressure reducing valve
cartridge needs adjusting.

Adjustment

1. Disengage the PTO and turn the engine off.

2. Loosen the jam nut on the pressure-reducing valve. Turn the adjusting screw
with an Allen wrench. Turning the screw clockwise will increase the pressure.
Turning the screw counterclockwise will reduce the pressure.

3. Tighten the jam nut, start the engine and engage the PTO. Check the pressure

gauge reading again. If necessary, repeat Step 2 until the pressure gauge
reading is 2000 PSI.

 Warning

Do not adjust the pressure of the tool circuit above the hydraulic power tool
manufacturers rating for the tool that is to be used. Hydraulic pressure above the tool
pressure rating may cause the tool hoses to burst and/or the tool to rupture. This may
result. in-hydraulic oil escaping under pressure. Hydraulic Oll esoapmg under pressure
can have enough force to inject oil into the flesh. ,

In case of injury by escaping hydraulic oil, seek medical attention at once. Serious
infection or reaction can result if medical attention is not given immediately.

Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
cause personnel to slip and/or fall.
Ground Level Tool Circuit — Flow adjustment

For units with optional ground level tool circuit; a flow regulator valve controls the ground
tool flow.

Testing

1. Connect flow meter to the tool outlet at the ground level. Start the truck engine
and engage the PTO.

2. Move the tool control handle to the "On’" position.
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3. Check the reading on the flow meter. The flow meter should read 5 gpm (plus or
minus 10 percent). If the reading is above or below this value, the flow can be
adjusted.

Adjustment
The tool circuit flow is adjustable by turning the cartridge screw in to decrease or out to
increase the flow.

Platform Tool Circuit — Pressure adjustment

A pressure-reducing valve cartridge located at the platform, r‘\g\ﬁ Lo
in the tool outlet manifold, controls the tool pressure circuit. - L
——— P

Testi l kzi P (RETRN TANG)
esting | |y
ol

1. Shift the tool control handle to the “On” position (or Lol ]
P1 and P2 when equipped) with the selector in the
Upper Controls position. i

2. Check the reading of the gauge located at the outriggers or 100! manifold

lower controls station. The gauge should read 2000 PSI. If
the pressure reading is above or below this value, the
pressure reducing valve cartridge needs adjusting.

Adjustment
1. Disengage the PTO and turn the engine off.
2. Loosen the jam nut on the pressure-reducing valve. Use an Allen wrench to turn
the adjusting screw. Turning the screw clockwise will increase the pressure.

Turning the screw counterclockwise will reduce the pressure.

3. Tighten the jam nut, start the engine and engage the PTO. Check the pressure
gauge reading again.

Do not adjust the pressure of the tool circuit above the hydraulic power tool
manufacturers' rating for the tool that is to be used. Hydraulic pressure above the tool
pressure rating may cause the tool hoses to burst and/or the tool to rupture. This may
result in hydraulic oil escaping under pressure. Hydraulic oil escaping under pressure
can have enough force to inject oil into the flesh.
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In case of injury by escaping hydraulic oil, seek medical attention at once. Serious
infection or reaction can result if medical attention is not given immediately.

Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
cause personnel to slip and/or fall.

Platform Tool Circuit— Flow adjustment
A flow regulator valve controls hydraulic oil flow for the platform tool outlet.

Testing

1. Connect a flow meter to the tool outlets at the platform. Start the truck engine
and engage the PTO.

2. Move the tools control handle to the On position with the selector in the Upper
controls position.

3. Check the reading on the flow meter. The flow meter should read 5 gpm (plus or

minus 10 percent). If the reading is above or below this value, the flow regulator
is faulty.

Adjustment

The tool circuit flow is adjustable by turning the cartridge screw in to decrease or out to
increase the flow.
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Boom Stow Valve

The upper boom stow valve is mandatory with the parallel booms
stow configuration and is optional for the low stow configuration
or for the lower boom stow protection. It is usually located inside
the turret.

The boom stow valve consists of two-position, two way spool
valve and a pressure reducing valve. It is normally open. This
means that in the neutral position, oil passes through the valve.

An improperly adjusted boom stow valve allows excessive
hydraulic pressure to be applied to the boom during stowing.

The boom stow valve contains a low pressure reducing valve.

The pressure reducing valve limits the hydraulic pressure that may be applied to the
boom as it is lowered into the boom rest.

The boom stow valve is electrically activated when the boom weldment contacts a limit
switch located on the boom support.

The boom should slow and lower into its rest with 450 psi on the gauge, refer to your
hydraulic schematic for the exact pressure setting. A certain amount of hydraulic
pressure is needed to open the counterbalance valve in the boom cylinder to lower the
boom into the rest. The pressure setting will provide enough hydraulic pressure to lower
the boom into the rest without excessive pressure being applied to the boom.

Pressure Reducing Adjustment Procedure S

1. Using a tee, install a pressure gauge into the "C" ! ‘
port of the boom stow valve. AR

2. Engage the PTO so that the unit may be
operated. iy

3. Extend the outriggers if equipped.
4. Raise the boom above the position where it contacts the boom support.

5. Lower the boom. Observe the pressure gauge reading before and after the
boom contact the boom stow valve.

6. The boom should slow down and lower into the rest with the pressure setting
indicated on the gauge. With the boom in its rest and the control handle in the
boom down position, the pressure should not build up more than 150 psi above
or under the setting.
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7. The pressure reducing valve has an adjusting screw and jam nut. If the pressure
reading taken in Step 6 was over 500 psi, you need to lower the relief pressure.
To do this, loosen the jam nut and turn the adjusting screw counterclockwise. If
the pressure reading taken in Step 6 is under 300 psi, you need to raise the relief
pressure. To do this, loosen the jam nut and turn the adjusting screw clockwise.
After the adjustment has been made, tighten the jam nut.

8. With the gauge still attached, raise and lower the boom several times. At the
same time, check for the correct boom stow pressure relief setting on the gauge.
Make sure you stow the boom firmly each time you lower the boom, so that an
accurate reading may be taken on the gauge.

9. With the booms in the rest, retract the outriggers. Disengage the PTO and
remove the pressure gauge.
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Hoses, Tubes and Fittings

Fittings and hose are used to connect various components of the hydraulic system.

Fittings

Most hydraulic ports and fittings are SAE straight thread O-ring or 37 degree flared JIC
straight thread. These types of fittings provide a good seal. They also resist vibration.

Hoses

Inspect all hoses every 4 months or 340 PTO hours, whichever comes first. Inspect the
hoses for wear and physical damage. Make sure they are routed to avoid sharp edges,
kinking and scuffing.

Hose identification

Most hoses have a lay line on them. The lay line contains the following information
about the hose.

Manufacturer's name

Manufacturer's part number

SAE rating

Working pressure

Burst pressure (sometimes)

If the hose is nonconductive, the word "nonconductive” appears on the hose

® @ © © © ©

Hose Replacement

It is very important that hoses be replaced only with hoses of the same type and size.
Replacement fittings, lines, tubes, etc. should be the same type and size that were
furnished with the unit. Before replacing a hose or tube with a different diameter part,
consider the effect it will have on the hydraulic system. If hose size is doubled, four
times the amount of fluid will increase. The increase in back pressure will cause heat to
build up in the system. When replacing a hose, it is best to use a hose of the same size
and length. If there is any doubt concerning the proper hose to be used for
replacement, contact your POSI-PLUS service representative.

When disconnecting lines or removing parts, plug all ports and lines. This will prevent
contaminants from entering the hydraulic system. It also prevents damage to the
sealing surfaces and fitting threads.
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Warning

Never grasp a pressurized hose or tube. Make sure all pressure is removed from a
hydraulic circuit before disconnecting a line or fitting.

Remove all pressure from a hydraulic circuit before disconnecting hydraulic lines or
fittings.

’Failure' to remove all pressure from a hydraUIYiclbCi_r‘cuit_"wm cause oil to spray out under
-pressure as the connection is loosened. Hydraulic oil escaping under pressure can
“have enough force to penetrate the skin and inject oil into-the flesh.

In case of injury by escaping hydraulic oil, seek medical attention at once. If medical
treatment is not given immediately, serious infection or reaction can result.

Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
cause personnel to slip and/or fail.

Torques and Tightening Procedures

Tube and fitting abuse is one of the major causes of leakage in a hydraulic system. Be
sure to use the proper torque and tightening specifications when instaliing a nhydraulic
fitting, as this will reduce the possibility of leaks in the system. Caps and plugs should
be used during the handling and storage of hydraulic components to prevent damage to
sealing surfaces and fitting threads.

Overtorquing a component most often will distort the part and cause leakage. Thinking
that if fitting leaks, tightening it a little more will solve the problem is not always correct.
When you find a fitting that is leaking, first check to see if it is tight. If it is not tight,
torque it to the correct value. If the fitting is tight, stop the unit, determine the cause of
the leak and take corrective action to solve the problem. The following instructions
describe proper torque and tightening specifications for various types of hydraulic
fittings.
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Installation of Tapered Thread (Pipe Thread) Fittings

1.

2.

Clean the male threads of the fitting with a cleaning solvent.

Apply pipe sealant to the male threads of the fitting. Do not apply sealant to the first
two male threads. Apply enough sealant so that a ring of sealant will form on the
outside of the connection when the threads are tightened into the mating body.

Screws the fitting into the mating part and finger tighten.

Turn the fitting with a wrench the appropriate turns from finger tight (T.F.F.T.), taking
the final position of the tube end into consideration (refer to Table 7.4).

Size T.F.F.T. Size T.F.F.T.
-2 20-25 -12 1.5-2.0
-3 20-2.5 -14 1.5-2.0
-4 20-25 -16 15-2.0
-5 1.5-2.0 -20 15-2.0
-6 1.5-20 -24 15-2.0
-8 2.0-2.5 -32 1.5-2.0
-10 20-25

Table 7.4 - T.F.F.T. Torque Chart

5. Follow the sealant manufacturer's directions for cure time. The ring of sealant

described in Step 2 will not completely harden due to its exposure to air.

Installation of SAE O-Ring Fittings With Lock nuts

1.
2.

3.

Lubricate the O-ring with hydraulic oil or light grease such as petroleum jelly.

Screw the fitting into the SAE straight thread boss until the backup washer bottoms
on the boss face with the O-ring squeezed into the boss cavity.

Unscrew the fitting (maximum of one full turn) in order to align the fitting with the
mating part.

Tighten the locknut with a wrench and torque to the proper value for the size and
material (stainless steel or steel) so the backup washer contacts the boss face.
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Installation of Tube Fittings and JIC Fittings
1. Clean the male threads of the fitting with a cleaning solvent.
2. Tighten the nut finger tight until it bottoms out on the flare seat.

3. Using a felt tip pen or marker, mark a line lengthwise on the nut and extend it onto
the adapter body.

4. Using the Table 7.5, determine the correct number of hex flats the nut must be
turned with a wrench. Using a wrench to hold the adapter body, rotate the nut with
another wrench the correct number of hex flats.

Nominal Rotate Number
Tube Size Fitting Size of Hex Flats
1/4" -4 2-1/2
5/16" - -5 2-1/2
3/8" -6 2
1/2" -8 2
5/8" -10 1-1/2t0 2
3/4" : -12 1
1" -16 3/4 10 1
1-1/4" -20 3/4 to 1
1-1/2" -24 1/2 10 3/4

Table 7.5 - Hex Flat Torque Chart

5. The marks made in Step 3 are used to count the correct number of hex. flats that the
nut must be turned. The marks also serve as a visual indicator that the fitting has
been tightened correctly.

" VSAIGHEMENT P ARKS
SHOWHOMMUCH KT
045 TIGHTENED

Marks Used to Count Hex Flats
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Installation of Compression Fittings

1. The tubing should be cut to length, allowing for bend, equipment movement, etc.

2. The brass insert should be fitted into the nylon pilot tubing with the flanged end out.
The insert should fit snug in the pilot tubing. The color coded 5/16" O. D. tubing

requires the use of an insert.

3. With the threaded end of the compression nut facing the fitting body, slide the nut
onto the nylon tubing, followed by the compression sleeve.

4. The tubing can now be inserted into the fitting body. Making sure the tubing rests

firmly on the shoulder of the fitting, hand tighten the compression nut. Tighten the
compression nut the correct number of turns as indicated in the Table 7.6.

Turns Required to

Tube size Fitting Size Seal from Finger Tight
1/8" thru 1/4" 2 thru 4 1-1/4
5/16" 5 1-3/4
3/8" thru 1" 6 thru 16 2-1/4

Table 7.6 - Compression Fitting Torque Chart

Attention

Do not overtlghten as damage to nut and threads wn!l occur. To ensure a proper sea!
do not reuse fitting body or-compression nut if overtightening has occurred

Cylinders
Hydraulic cylinders are used to raise and lower the booms and outriggers.

All the cylinders on the aerial device are double acting cylinders. This means that they
produce force in both, the extend and the retract directions.

All the cylinders on the aerial device are equipped with holding valves. The holding
valves allow the cylinders to maintain their position if there is hydraulic line failure.

The upper and lower boom lift cylinders use counterbalance holding valves.
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The holding valves may be installed in a valve manifold that is “in-line” and connected
to the cylinder or directly mounted on the cylinder.

All cylinder rods are chrome plated to prevent rust and corrosion. The chrome plating
also provides a smooth surface for the end gland bearing and seal.

A cylinder should never be installed with side loading on the rod, such as misalignment.
Do not operate a cylinder, if the cylinder barrel has a dent in it and/or if the rod is
damaged.

Do not operate a cylinder thet has. a dented barrel or a damaged rod. Operation of a
cylinder with such defects could lead to cyhnder failure. Cylinder failure may resu!t rn
property damage and/or personal njury. :

Posi-Plus does not recommend repairing cylinders in the field. Most repairs require
disassembly of the cylinder. Disassembly and repair of cylinders must be performed by
skilled mechanics who are trained and qualified by Posi-Plus Technologies Inc. in such
procedures. It should be done in a clean, properly equipped shop.

The Parts manual contains a drawing of each hydraulic cylinder. The drawing lists the
Posi-Plus part numbers for the seal kits. The drawing also gives torque specifications
for piston nuts and heads. :

Warmng

If a piston self Iockrng nut is removed from a cylinder, replace the prston nut.
Removing a self-locking piston: nut damages the locking material. A faulty self-locking
piston nut may cause cylmder faslure Cylinder failure may resutt m property damage
and/or personal inj ury E ~ : :

Undertorquing or overtorquing the cylinder piston nut may cause cylinder failure.
Cylinder failure may result in property damage and/or personal injury.

Only trained and qualified professionals are permitted to remove scratches from the
inside of the cylinder barrel.
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Warning

If the internal size tolerance of the cylinder barrel is exceeded, the piston seal could be
pushed out (extruded) when the cylinder is put under a load. This will cause cylinder
failure. Cylinder failure may result in property damage and/or personal injury.

When replacing a major component, such as an upper or lower boom lift cylinder,
structurally test the unit as described in Section 11 - Testing.

After reconnecting a hydraulic line from any cylinder, make sure to extend and retract
the cylinder five to six times to purge the air out of the cylinder and to check for
hydraulic leaks. The easiest way to accomplish this may be to connect the cylinder to a
hydraulic source, such as a port-a-power or ground level tools circuit. To purge the air
from the upper boom cylinder, position the lower boom vertically and cycle the upper
boom cylinder up and down approximately 60 degrees from the lower boom stow. This
purges any air that may be in the cylinder. Do not move the boom in the overcenter
positions.

Wa_rmling

When rernoving a hydraulic hne from a cyhnder do not operate the aerial device from
the upper controls until you are certain all the air is purged from the cylinder after the
hydraulic line is installed. The presence of air in the cyhnder may cause inadvertent
_retraction or extension of the cylinder, resulting in serious injury or death.

Do not move the upper boom overcenter until you are certain all the air be purged from
~ the rod end of the upper boom cylinder. The presence of air in the cylinder may cause
inadvertent extension of the cylinder when the upper boom is overcenter, resulting in
serious injury or death.

Warning

Pinch points exist at both the rod end and the base end of the cylinders. Be
extremely careful when removing or installing the upper and lower boom cylinders.
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Lower Boom cylinder

Removal

1. Position the unit on a level surface. Apply the parking brake, chock the wheels and
engage the PTO. Extend the outriggers (if equipped). Make sure the booms are
stowed.

2. Use a hoist and sling to support the lower boom (refer to Fig. 7.1).

3. Start the engine and engage the PTO. Using the lower controls, shift the lower
boom control handle until the lower boom cylinder is fully retracted.

4. Shut off engine and disengage the PTO. Release any pressure built up in the
hoses connected to the lower boom lift cylinder. This is done by shifting the lower
boom control handle on the lower control valve in both directions for several
minutes.

Farlure to remove pressure before removrng a hydraulrc hose will cause oil to spray out |
‘under-pressure as the connection is loosened. Hydraulrc oil escaping under pressure
can have enough force to inject oil into the ﬂesh

In case of injury by escaping hydraulic oil, seek medical attention at once. Serious
infection or reaction can result if medical treatment is not given immediately.

Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
- cause personnel to slip and/or fall.

5. Remove the two hoses that are connected to the lower boom lift cylinder. Mark the
hose connections to ease installation later. Cap the open ports.

6. Remove the cap screw and forged pin retainer from the rod end cylinder pin.

7. Making sure the cylinder is supported, remove the pin from the rod end of the
cylinder and the cylinder attachment bracket.

8. Remove the cap screw and forged pin from the cap end pin of
the cylinder.

9. Marking sure the cylinder is supported, carefully remove the pin
from the cap end of the cylinder and the cylinder attachment
bracket.
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e,

10. Immediately lower the cylinder to the ground.
Installation

1. With the new cylinder on the ground, secure the sling around the cylinder housing. -

2. Lift the cylinder with the hoist and align the rod end of the cylinder with the cylinder
attachment bracket on the turntable. Install the cylinder pin through the first hole of
the attachment bracket, the rod end of the cylinder and the second pin hole in the
cylinder attachment bracket.

3. Insert the forged pin retainer through the cylinder pin. Install the cap screw through

the forged pin retainer. (Refer to the parts manual for torque)
4. Connect the two hydraulic hoses to the cylinder that were removed.

5. Reposition the hoist in the center of the cylinder housing. Align the cap end of the
cylinder with the cylinder attachment bracket on the lower boom. You may need to
start the engine, engage the PTO and operate the lower controls 10 extend the rod
to help in alignment. Install the cap end cylinder pin through the first hole in the
cylinder attachment bracket, the cap end of the cylinder, and the second hole in the -
cylinder attachment bracket.

6. Insert the forged pin retainer through the cylinder pin. Install the cap screw through
the forged pin retainer. (Refer to the parts manual for torque)

7. Start the engine and engage the PTO. Using the ‘Iower controls, raise and lower the
boom five to six cycles while checking the lower boom lift cylinder for leaks and
proper operation. This purges any air that may be in the cylinder.

A Warnmg

hft cylinder hydraulic. hoses must be securely connected to the
eehgaging the lower controls. Failure t6"propierly: cap or connect the
lines: coulc;l Sult:in hydraulic oil spraymg out of the open hoses Serious personal
|njury could:result. S :

Do not operate the aerial device from the upper controls until you are certain all the air
is purged from the lower boom cylinder. The presence of air in the cylinder may cause
inadvertent retraction or extension of the cylinder, resulting in serious injury or death.

Structurally test the unit as described in Section 11 - Testing.
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Upper Boom

Warning

Pinch points exist at both the rod end and the base end of the cylinders. Be extremely
careful when removing or installing the upper and lower boom cylinders.

Removal

1.

~ the link and the rod end of the cylinder.

Prepare a safe work area. Park the unit on a level area and extend the outriggers if
equipped. A hoist or other lifting device will be needed.

With the lower boom in the rest, unfold the upper boom so that the platform rests
approximately three inches from the ground. Place a board or pallet under the
platform. Shut off the PTO and truck engine (refer to Figure 7.2).

Secure a sling and hoist around the center of the upper
boom cylinder housing.

The rod end of the upper boom cylinder has a flange and lug
system on one side and a lock nut at the other side. Remove
the capscrew and remove the lock nut from pin end. Spacers
are installed between links and rod end, identify them for
reinstallation ease.

Making sure the cylinder is supported, remove the pin from

Using the lower controls, carefully retract the upper boom
cylinder by engaging the upper boom fold function.

Shut off the engine and disengage the PTO. Release any
pressure that is built up in the upper boom cylinder. Do this
by engaging the upper boom control handle on the lower
control valve in both directions for several minutes.

Remove the two hydraulic hoses connected to the cylinder. Mark the hose
connections to ease installation later. Cap or plug all open ports.
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, Caution

Failure to remove pressure before disconnecting hydraulic lines or fittings will cause ol
to spray out under pressure as the connection is loosened. Hydraulic oil escaping
under pressure can have enough force to inject oil into the flesh. ,

In case of injury by escaping hydraulic oil, seek medical attention at once. Serious
infection or reaction can resultif medical treatment is not given immediately.

Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
cause personnel to slip and/or fall.

9. Remove the countersunk head capscrew from the pin at the cap end of the cylinder
(refer to Figure 7.2).

10. Making sure the cylinder is supported, carefully remove the pin from the cap end of
the cylinder.

11. Immediately ibwer the cylinder to the ground.

Installation

1. With the cylinder on the ground, secure the hoist around the cylinder housing.

2. Lift the cylinder with the hoist and align the cap end of the cylinder with the cylinder
attachment bracket on the upper boom. Install the cylinder pin through the first hole
in thee cylinder attachment bracket, the cap end of the cylinder, and the second hole
in th e cylinder attachment bracket.

3. Install the countersunk head capscrew through the flange and lug retainer (Refer to
Figure 7.2 for the torque value).

4. Conmnect the two hydraulic hoses to the cylinder.

5. Reposition the hoist so that the cylinder is tilted upward 10 degrees.

6. Using the lower controls, engage the upper boom unfold and fold functions to
exterd and retract the upper boom cylinder five to six times. Check the cylinder for

hydraulic leakage. If leaks are found, the source of the leakage must be determined
and corrected before continuing with the procedure.
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The cylinder hydraulic hoses must be securely connected to the upper boom cylinder
before engaging the lower controls. Failure to properly cap or connect the lines could
result in hydraulic oil spraying out of the open lines. Serious personal injury could
result.

10.

11.

Using the lower controls, carefully extend the upper boom cylinder by engaging the

upper boom unfold function. Extend the cylinder rod until the rod is aligned with
links. Shut off the engine.

Release any pressure that may be built up in the cylinder by shifting the upper boom
control handle in both directions for several minutes.

Align the rod end of the cylinder with the three links of the upper boom drive
mechanism. Install the rod end cylinder pin through the links, spacers and cylinder
eye.

Install the washer and the lock nut at end of the cylinder pin. Insert a capscrew

through the flange and lug at the other side of the cylinder pin. (Refer to the Parts
ma nual for the torque value)

Start the engine and engage the PTO. Position the lower boom vertically. Using
the lower controls, operate the upper boom five to six cycles. During each cycle,
unfold the upper boom to approximately 60 degrees from the lower boom stow.
This will purge any air that may be in the rod side of the cylinder. Do not move the
upper boom overcenter. Also check the upper boom cylinder for hydraulic leaks
and proper operation.

Do not move the upper boom overcenter unt;l you are certain all the air be purged from
the rod end of the upper boom oylmder The presence of air in the cylinder may cause
inadvertent extension of the cylmder when the upper boom is overcenter, resultmg in
serious injury or death. IR

12.

Structurally test the unit as described in Section 11 - Testing.
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Air Bleeding

The presence of air in any hydraulic system will cause abnormal operation, noise and
damage to the pump. The presence of air in the hydraulic system can usually be traced
to one of the following listed below:

e If the oil level in the reservoir is allowed to get too low, the pump suction can cause a
vortex to form in the reservoir, which will allow air to be sucked into the system along
with the oil.

e A leak in the plumbing between the reservoir and the pump can suck air even though
it will not leak out when the system is shut down. These leaks may be found by filling
a pump type oil can with clean hydraulic oil and squirting oil slowly at each connection
in the suction line with the pump operating at normal operating speed. A suction leak
will suck the oilin. To avoid contamination, make sure the oil can and the suction line
connections are clean before checking for leaks using this method. Be sure to check
the connection at the attachment to the pump.

Air entering the system, due to low oil levels or leaks in the suction line, will cause the
most problems and should be corrected immediately.

) Warning

Serious pump damage and machine malfunctions are likely to occur it conditions
allowing air to enter the suction side of the pump are',present.

e Loose connections in the pressure system normally will leak externally during
machine operation, but can suck air into the system after the machine is shut down
as the oil tries to find its way to the low points of the system.

e Hydraulic lines taken loose during maintenance operations will contain air until it is
worked out of the system.

After reconnecting a hydraulic line from any cylinder, make sure to extend and retract
the cylinder five to six times to purge the air out of the cylinder and to check for
hydraulic leaks. The easiest way to accomplish this may be a port-a-power or ground
level tools circuit. On the upper boom cylinder, position the lower boom vertically and
cycle the cylinder up and down approximately 60 degrees from the boom stow. This
purges any air that may be in the cylinder. Do not move the boom in the overcenter
positions.
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Warning

When removing a hydraulic line from a cylinder, do not operate the aerial de <vice from
the upper controls until you are certain all the air is purged from the cylinder after the
hydraulic line is installed. The presence of air in the cylinder may cause in zadvertent
retraction or extension of the cylinder, resulting in serious injury or death.

Do not move the upper boom overcenter until you are certain all the air be pu zged from
the rod end of the upper boom cylinder. The presence of air in the cylinder nsay cause

inadvertent extension of the cylinder when the upper booms is in the o vercenter
positions, resulting in serious injury or death.
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Figure 7.1 Lower boom cylinder
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Figure 7.2 Upper boom cylinder
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Section 8 - Mechanical Systems

Rotary Joints (or swivels)

The rotary joints installed in the pedestal permits
continuous rotation of the turntable without twisting
the hyd raulic hoses, the pneumatic hoses and the
electric wvires inside the pedestal and the turntable.

The innear core of the hydraulic rotary joint is bolted to
the rotary joint mounting plate. The mounting plate is
bolted to the bottom plate of the turntable. As the
turntables rotates, the inner core of the hydraulic rotary
joint also rotates.

The outer housing of the hydraulic rotary joint is
statiomnary. Two mounting brackets are attached to
the oute r housing of the rotary joint. As the inner core
rotates with the turntable, the outer housing is
stationa ry within the pedestal.

Depending on the options installed, the hydraulic rotary joint can have up to 15
passage=s. The hydraulic lines connected through the rotary joint include the pressure
lines and the system return lines. The rotary joint uses SAE straight thread type fittings.
Pipe fitti ngs do not fit in these ports. Do not attempt to install pipe fittings in the rotary
joint ports.

If your eunit is equipped with an emergency lowering DC pump system and/or engine
start/sto p system and/or two-speed throttle system, various electrical circuits will also
pass through the centerline of rotation by way of the slip ring. If present, the slip ring is
mounted to the bottom lip of the rotary joint.

If your w nit is equipped with a pneumatic booms latch system, a pneumatic rotary joint is
installed under the hydraulic rotary joint.

Do not allow trash, leaves, etc., to accumulate around the rotary joints and the slip ring.

If debris is allowed to accumulate, it could damage the hoses and the wires connected
to the roetary joints.
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Remowal

1. Turn off the engine and disengage the PTO. Move the station selector handle on
the side of the turntable to the "Lower Controls” position. Release any pressure
built up inthe hoses. This may be done by moving the control handles on the lower
control valve in both directions several times. Close the gate valves at the hydraulic
rese rvoir ports.

o remove pressu,fe : il :s'or f!ttmgs wm cause . iij;
Ui'Uﬂder pressure loosened: Hydrauhc oxl esca lng
oil onto the flesh. | - ,,

In case of injury by escaping hydraulic oil, seek medical aitention at once. Serious
infectiory or reaction can result if medical treatment is not given immediately.

'Keep the unit and work areas clean. Spilled hydraulic oil creates slick surfaces and may
cause personnelto slip and/or fall.

2. Disconnect the hydraulic and pneumatic hoses that are connected to the rotary
joints. Cap or plug all open ports and-hoses.

3. Dep ending upon the options provided on your unit, there may be electrical circuits
that are routed from a slip ring through the rotary joint. if your unit is equipped with
a slip ring, disconnect the wires in the turntable from the emergency lowering DC
pump switch and/or engine start/stop switch and/or the two-speed throttle switch.
Do mot cut away any of the wires when removing the slip ring. The hole in the rotary
joint is large enough to allow the wires to pass through. Remove the wires from the
rotary joint.

4. Remove the slip ring from the rotary joint.

5. Remove the cap screws that mount the inner core of the rotary joint to the rotary
joint mounting plate and the cap screws that mount the outer core of the rotary joint
to its mounting plate.

6. Renove the rotary joint through the access door in the pedestal.
insta llaation
1. Renove the hydraulic fittings from the old rotary joint and install them on the new

rotary joint.
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2. Transfer the pneumatic rotary joint on the new hydraulic rotary joint.

3. Position the rotary joint in the pedestal. Line up the holes in the rotary joint with the
holes in the plate on the bottom of the turntable.

4. Install the cap screws through the rotary mounting plate and into the rotary joint.

5. Position the slip ring below the rotary joint. Route the wires through the rotary joint.

6. Insert a slip ring mounting cap screw through a spacer tube. Install the cap screw
through the bottom lip of the rotary joint and into the slip ring. Repeat this step for
the other two cap screws and spacer tubes that mount the slip ring to the rotary
joint.

7. Conmnect the appropriate wires to the emergency lowering DC pump switch and
engimne start/stop switch.

8. Conmnect all the hydraulic and pneumatic hoses to the respective rotary joints.

9. Be sure to open the gate valves at the hydraulic reservoir outlets when the work has
beer completed. Engage the PTO, start the engine. Operate the unit while
chrecking for leaks at the rotary joint.

m hne ﬁlterd
r both of the gate valves closed

ratetheumt

Rotaticen System

The aerial device rotates on a large shear ball bearing. It is referred to as the rotation
bearing. The inner race of the bearing is bolted to the turntable. The outer race of the
bearing is bolted to the pedestal. It has gear teeth cut on the outside surface of the
outer race.

Operation
Rotation is accomplished through a planetary gear drive driven by a hydraulic motor.

This has an output gear called the rotation pinion. The rotation pinion meshes with the
teeth ©on the rotation bearing.
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A spring applied brake with an hydraulic release is located between the rotation motor
and the planetary gearbox on the turret. The motion control valve, which is mounted
directly to the hydraulic motor, consists of a shuttle and two counterbalance cartridge
valves.

When th e rotation control is in neutral, the counterbalance valves are closed and trap oil
in the rotation motor. The spring applied brake also locks the planetary gearbox in
place, simce there is no pressure sent to the brake release port.

When thee rotation function is operated either CW or CCW, the hydraulic oil pressure
goes through the shuttle valve and applies to the brake piston port. The hydraulic
pressuire applied moves the piston against the springs, thus releasing the brake discs.
The cou nterbalance valves open and allow hydraulic oil to flow through the rotation
motor.

Two cou nterbalance valves control the motor of the aerial lift rotation in order to provide
a smooth operation when the unit is on a 5-degree slope. The counterbalance valves
improve motion control by converting the overrunning load into a positive load. The
counterl> alance cartridges are factory set at 1800 PSI and must not be adjusted in the
field. If the setting on a counterbalance valve has been changed, the cartridge must be
removed and adjusted with a test block or replaced.

The unit must always be operated in order to prevent developing any side loads on the
booms. This unit is not equipped with a side load protection system that could
prevent «damage to the rotation mechanism or to the aerial device structures, when a
side loadd is applied to the booms.

Rotatic=n Bearing

The rota®ion bearing provides a very low torque during rotation of the booms. If properly
maintain ed, the rotation bearing will provide many years of satisfactory service.
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A grease fitling is connected to the inner race of the rotation bearing. As listed in the
Preventive Maintenance and Inspection Checklist in Section 2, lubricate the bearing
race every 4 months or 340 PTO hours, whichever comes first. Also, lubricate the gear
teeth on the outer race and the rotation pinion every month. Refer to Section 4 under
Lubricant Specifications for instructions.

Two areas of rotation bearing inspection are important. A periodic measurement of the
clearance between the inner and outer races of the bearing can give a good indication
of the condition of the bearing. This measurement is commonly referred to as the
turntable tilt. The inspection of the rotation bearing mounting cap screws must be
performed to discover any loosening of the cap screws. The procedures for measuring
the turntable tilt and the rotation bearing cap screws are covered in Section 5 of this
manu al.

Rem owval

Components will need to be removed to access the rotation bearing cap screws for
remowal . It is important that experienced, trained mechanics perform this procedure and
are awa re of the process needed to make the rotation bearing accessible for removal.

uitable  capacity will
cedure. -

1. Disconnect the hydraulic lines and the electrical wires that are connected to the
rotary joint and slip ring. Remove the rotary joints and the slip ring. Refer to the
in structions in this section under “Rotary Joints”.

2. Swpport the turntable (and booms, if still attached) to prevent it from accidentally
coming off of the pedestal after the cap screws are removed. All of the rotation
besaring cap screws are accessible from the pedestal side of the rotation bearing.
Remove the cap screws and washers from the outer race.

3. Usse a hoist or other lifting device to lift the booms and the rotation bearing. Secure
of booms and allow space to work above and below rotation bearing.

4. Remove the planetary gear reducer.
5. Remove the cap screws and washers from the inner race of the rotation bearing.

6. Reamiove the bearing fromthe turret.
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Installation

Failure to keep the rotatlon bearmg cap screws properly taghtened may lead to fatlgue
failure of the cap screws and consequent machine damage. Insufficient or uneven cap.
screw tightness | may also contnbute to. reduced hfe of the rotation bearmg

Aﬁénﬁm

(Use a rnanual torque wrench aoourately cahbrated to mstaH the rotatlon bearcng cap_'

ngo not @vemghten the cap screws

1. Clean the weldments with a cloth and solvent to remove any dirt or grease.

2. Rermove the grease fitting from the old rotation bearing and install it in the new
bea ring.

3. Pos ition the new rotation bearing on the turret, locating the high tooth (marked by
yellow or blue paint) in the proper position. Align the mounting holes with the mating
cap screw holes in the bearing.

4. App ly anti-seize compound to the entire cap screw (threads, shank and underside of
the head) for those cap screws that will be used around the inner race of the
bea ring. Look at the hole in the washer. Notice that it has a more rounded edge on
one side of the washer. Install the washer with the rounded edge toward the cap
screew head. Coat the bottom of each washer with the compound after installing it
on the cap screw. Start a cap screw by hand through the turret and into the
bea ring. Install the remainder of the cap screws in the inner race of the bearing. Do
not begin to torque the cap screws until all of them have been installed on the inner
races.

Aiiehii;oﬁ

The rnczunting’cap'serews for the outer race and the inner race of the rotation bearing
must hv ave the correct lengths. - Make sure you use the correct cap screws in the -
correct locations on the inner and outer races of the rotation bearing.
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5. You must use all new cap screws and washers. You must use genuine Posi-Plus
replacement parts.

6. Torque the cap screws in three phases. First, start by torquing the cap screws 1o
85% of the total required torque (Refer to the Critical Torque Chart) using the
alte rnating star pattern shown in Figure 5.2. For the second torque phase set the
torq ue to the total required torque. Follow the same alternating start pattern. For
the last torque phase, keep the torque wrench set for the required total torque.
Torque each cap screw a third time using a circular pattern starting with cap screw
numiber one.

7. Install the planetary gear reducer and adjust the pinion according to the procedure
described in this section.

8. Use a hoist or other lifting device to position the turntable on top of the pedestal.
Alig i the pedestal mounting holes with the mating cap screw holes in the bearing.

9. Install the cap screws in the outer race of the bearing in the same manner as you
did the inner race cap screws. Apply anti-seize compound to the cap screws and
was hers as in Step 5. Install the washers and cap screws.

10. Torcue the cap screws in three phases using the same torque values used on the
innexr race in Step 6. Follow the alternating star pattern shown in Figure 5.2.

11. Install the rotary joints (hydraulic pneumatic and electric). Reconnect all hydraulic
and pneumatic lines and electrical wires.

12. Grease the rotation bearing raceway and gear teeth as described in Section 4 under
Lubeicant Specifications. Adjust the rotation pinion and the rotation bearing gear
back«lash, as described in the following section.

Rotation Drive Gearbox

Rotatiors is accomplished by arotation gearbox, which is mounted on the turntable. The
rotation gearbox houses a planetary gear-type set driven by a hydraulic motor. The
planetary gear reducer has an output shaft called the rotation pinion. As the rotation
pinion tuarns, it drives the rotation bearing and causes rotation of the turntable. Figure
8.1 illust rates the outer race of the rotation bearing as it meshes with the rotation pinion.

The rotaation pinion is adjustable to mesh properly with the rotation bearing. Proper

adjustme=nt minimizes backlash, or mesh, between the pinion and rotation bearing gear
teeth. Asdjustment is accomplished with the adjustment bolts on the turret.
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5. You must use all new cap screws and washers. You must use genuine Posi-Plus
replacement parts.

6. Torque the cap screws in three phases. First, start by torquing the cap screws to
85% of the total required torque (Refer to the Critical Torque Chart) using the
alternating star pattern shown in Figure 5.2. For the second torque phase set the
torque to the total required torque. Follow the same alternating start pattern. For
the last torque phase, keep the torque wrench set for the required total torque.

Torque each cap screw a third time using a circular pattern starting with cap screw
number one.

7. Install the planetary gear reducer and adjust the pinion according to the procedure
described in this section.

8. Use a hoist or other lifting device to position the turntable on top of the pedestal.
Align the pedestal mounting holes with the mating cap screw holes in the bearing.

9. |Install the cap screws in the outer race of the bearing in the same manner as you
did the inner race cap screws. Apply anti-seize compound to the cap screws and
washers as in Step 5. Install the washers and cap screws.

10. Torque the cap screws in three phases using the same torque values used on the
inner race in Step 6. Follow the alternating star pattern shown in Figure 5.2.

11. Install the rotary joints (hydraulic pneumatic and electric). Reconnect all hydraulic
and pneumatic lines and electrical wires.

12. Grease the rotation bearing raceway and gear teeth as described in Section 4 under
Lubricant Specifications. Adjust the rotation pinion and the rotation bearing gear
backlash, as described in the following section.

Rotation Drive Gearbox

Rotation is accomplished by a rotation gearbox, which is mounted on the turntable. The
rotation gearbox houses a planetary gear-type set driven by a hydraulic motor. The
planetary gear reducer has an output shaft called the rotation pinion. As the rotation
pinion turns, it drives the rotation bearing and causes rotation of the turntable. Figure
8.1 illustrates the outer race of the rotation bearing as it meshes with the rotation pinion.

The rotation pinion is adjustable to mesh properly with the rotation bearing. Proper

adjustment minimizes backlash, or mesh, between the pinion and rotation bearing gear
teeth. Adjustment is accomplished with the adjustment bolts on the turret.
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Adjustment of the Rotation Pinion
and Rotation Gear Backlash

Excessive backlash will appear as excessive side-to-side boom movement when the
rotation function is stopped. Adjustment of the backlash may be necessary to
compensate for wear after extended operation. It is also necessary if a new rotation
gearbox and/or rotation bearing is installed.

Use the following procedure to check and adjust the mesh between the rotation pmzon
and the rotation bearing.

gers must be kept o

1. Turn on the engine, position the truck, engage the PTO and extend the outriggers (if
equipped). Remove the pinion cover.

2. Rotate the booms to the position that seems to have the least amount of movement
between the rotation pinion and the rotation bearing. This will normally be where the
pinion meshes with the high tooth of the rotation bearing. The high tooth is the point
on the bearing where the rotation pinion meshes with the rotation bearing when the
booms are stowed. On a new rotation bearing, it is painted blue or yellow. However,
the high tooth may not always be the area with the least amount of movement
between the rotation pinion and the rotation bearing. In some situations, there has
been a greater amount of concentrated wear in this area than on other areas of the
bearing. If this is the case on your unit, rotate the booms to the area that does have
the least amount of movement between the pinion and the bearing gear teeth.

3. With another person rocking the boom tip back and forth, observe the movement
between the pinion and rotation gear teeth, if it is seen at the point of gear mesh, the
mesh between the pinion and rotation bearing is loose. Do not confuse backlash with
slight lost motion within the rotation gearbox. Internal gearbox backlash will cause the
pinion to rotate back and forth slightly. This cannot be reduced externally. If it is
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necessary to bring the pinion into closer mesh with the rotation bearing, continue with
the following steps.

Eye protectxon must be worn while adjustmg the eccentnc rmg to prevent particles of
metal or dnrtf Im entermg the eyes. TR ,

4. Loosen, but do not remove, the four bolts that mount the rotation gearbox to the
turntable base plate. If you are installing a new gearbox, apply anti-seize compound
to each mounting cap screw (threads, shank and underside of the head) before
installing the cap screw into the gearbox. Install the washer with the rounded edge of
the washer hole toward the cap screw head. Coat the bottom of each washer with
the compound after installing it on the cap screw. Start the cap screws and washers
in the gearbox bolt mounting holes.

5. Loosen the two adjustment bolts, which are pushing the planetary gear drive flange
toward the center of rotation. The gearbox mounting holes are 1/8" (3 mm) oversize
to accommodate movement of the pinion toward or away from the rotation bearing.

6. Screw in the two adjustment bolts to move the pinion toward the rotation bearing.
These two bolts have to be screwed in equally so that the planetary gear drive flange
do not get stuck in the guiding grooves on the turret base. Release the internal brake
and rotate the planetary input shaft with a splined adaptor. The torque required to
rotate the reducer must be 30 to 40 in-Ibf. If the torque registered is higher, the
pinion has to be moved away from the rotation bearing The adjustment bolts will
have to be unscrewed. Otherwise, the adjustment is correct, lock the adjustment
bolts in place torquing the nuts against the adjustment bolt support.

7. Tighten the gearbox mounting bolts to the required torque (Refer to the Critical
Torque Chart). Rotate the machine slowly through at least two revolutions.

A. If the unit rotates smoothly, go to Step 8.

B. If rotation binds or hesitates in any position, the backlash may have been
set too tight. Loosen the mounting bolts. Repeat Step 6.

8. If a new gearbox was installed, or if the rotation teeth are dry, apply an open face
gear lubricant as recommended in Section 4 under "Lubricant Specifications”.

9. Install the pinion cover.
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Leveling System

The aerial device is equipped with a mechanical leveling system. It maintains the floor
of the platform parallel to the turntable base. This is a positive, mechanical system
consisting of roller chains, sprockets, fiberglass rods, etc.

Operation

Due to the geometric arrangement of the leveling system, movement of the booms
results in movement of the platform.

The platform is fastened to the platform shaft, which is keyed to the sprocket at the
boom tip. A series of roller link chains, fiberglass rods, and sprockets transmit the
movement of the booms to maintain the platform leveled with the base of the unit while
the aerial device operates. As the booms are raised and lowered, each component of
the leveling system is moved by the next component.

Adjustment

The leveling system is adjusted by the adjustable rod or adjustable rod end of the
hydraulic platform tilt cylinder at the turret (Refer to Figure 8.2). Depending on the
platform tilt option, an adjustable rod (for the manual platform tilt) or a hydrautic cylinder
(for the hydraulic platform tilt) must be adjusted in length. If the aerial device is
equipped with a hydraulic platform tilt, this cylinder length must be adjusted if the
platform lip is not leveled with the base of the unit.

Use the following procedure to level the platform. For every adjustment:

1. Make sure the booms are stowed. Put weight in the platform equal to the rated
capacity of the platform. The rated capacity of the platform is shown on the aerial
device identification placard on the pedestal. Make sure that the platform is parallel

(no platform rotation) with the booms, if the aerial device is equipped with a platform
rotator.

2. Depending upon which direction the platform is tilting, follow the appropriate steps.

Use extreme Caution when access oovere have been removed to servnce the umt

Pinch points and shear points- may eXlSt between movmg parts. ‘Replace the access
covers immediately after servicing.
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Leveling Sysitem

The aerial device is equipped with a mechanical leveling system. It maintains the floor
of the platform parailel to the turntable base. This is a positive, mechanical system
consisting of roller chains, sprockets, fiberglass rods, etc.

Operation

Due to the geometric arrangement of the leveling system, movement of the booms
results in movement of the platform.

The platform is fastened to the platform shaft, which is keyed to the sprocket at the
boom tip. A series of roller link chains, fiberglass rods, and sprockets transmit the
movement of the booms to maintain the platform leveled with the base of the unit while
the aerial device operates. As the booms are raised and lowered, each component of
the leveling system is moved by the next component.

Adjustment

The leveling system is adjusted by the adjustable rod or adjustable rod end of the
hydraulic platform tilt cylinder at the turret (Refer to Figure 8.2). Depending on the
platform tilt option, an adjustable rod (for the manual platform tilt) or a hydraulic cylinder
(for the hydraulic platform tilt) must be adjusted in length. If the aerial device is
equipped with a hydraulic platform tilt, this cylinder length must be adjusted if the
platform lip is not leveled with the base of the unit.

Use the following procedure to level the platform. For every adjustment:

1. Make sure the booms are stowed. Put weight in the platform equal to the rated
capacity of the platform. The rated capacity of the platform is shown on the aerial
device identification placard on the pedestal. Make sure that the platform is parallel

(no platform rotation) with the booms, if the aerial device is equipped with a platform
rotator.

2. Depending upon which direction the platform is tilting, follow the appropriate steps.

Pmch pomts and shear pomts may exxst between movmg parts. Replaoe the access
covers immediately after servicing. :
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Platform Lip Tilted Toward Elbow (Adjustable rod - manual platform tilt)

a) Loosen the jam nuts on the adjustable rod or connecting link at the turret.

b) To adjust the rod, the yoke pin must first be removed. Then, screw in the
yoke to make it shorter. Do not screw in beyond the minimum length of the
adjustable rod, as specified on Figure 8.2. Otherwise, the leveling will not
work properly.

c¢) Tighten the jam nuts when the platform is parallel with the base of the unit.

Platform Lip Tilted Toward Boom Tip (Adjustable rod - manual platiorm tilt)

a) Loosen the jam nuts on the adjustable rod or connecting link at the turret.

b) To adjust the rod, the yoké pin must first be removed. Then, unscrew the
turnbuckle to make the adjustable rod longer. Make sure that the minimum
length of threads inside the turnbuckle is maintained, as specified on Figure
8.2. Otherwise, the leveling system might fail during operation.

c) Tighten the jam nuts when the platform is parallel with the base of the unit.
Platform Lip Tilted Toward Elbow (Cylinder - hydraulic platform tilt)

a) Before adjusting the hydraulic platform tilt cylinder, retract it completely. Check
the platform lip level with respect to the base of the unit.

b) To adjust the hydraulic platform tilt cylinder, the rod end pin must first be
removed. The jam nut on the rod end has to be loosened to be able to screw in
the rod end. This will make the cylinder shorter. Make sure that the maximum
length of threads inside the cylinder rod is maintained, as specified on Figure 8.2
(i.e. the minimum closed length of the cylinder). Otherwise, the cylinder may
damage the leveling system.

¢) Tighten the jam nut as specified on Figure 8.2.

d) Reinstall and lock the cylinder rod end pin.

Platform Lip Tilted Toward Boom Tip (Cylinder - Hydraulic platform tilt)

a) Before adjusting the hydraulic platform tilt cylinder, retract it completely. Check
the platform lip level with respect to the base of the unit.

b) To adjust the hydraulic platform tilt cylinder, the rod end pin must first be

removed. The jam nut on the rod end has to be loosened to be able to unscrew
the rod end. This will make the cylinder longer. Make sure that the minimum
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length of threads inside the cylinder rod is maintained, as specified on Figure 8.2
(i.e. the maximum closed length of the cylinder).

c) Tighten the jam nut as specified on Figure 8.2.
d) Reinstall and lock the cylinder rod end pin.

3. Articulate the booms in every positions to make sure that the adjustment has been
done properly.

Inspection

The Preventive Maintenance and Inspection Checklist in Section 2 lists various parts of
the leveling system that must be inspected every 4 months or 340 PTO hours,
whichever comes first. Inspect the condition of the leveling rods, the leveling chains and
the retainer for the leveling system anchor pin. Check the condition of the boom tip
sprocket and the tightness of the retainers. Also, make sure the jam nuts on the
turnbuckle connections are in place and tight.

If the platform landing is loose, the turnbuckles in the booms may need to be tightened

and/or one of the leveling rod end joint is broken. (Refer to section 6 under “Leveling
rod inspection”)

| access covers ha
s may exist betwee
e ey oxish el

Lubrication

As shown in the Lubrication Chart and Diagram in Section 4, lubricate the leveling
chains every 4 months or 340 PTO hours, whichever comes first.

Lower Boom Leveling System Removal

Before any attempt is made to remove or replace leveling chains or rods, Figure 8.2
should be studied thoroughly and compared to the leveling system drawing in your Parts
manual for this specific unit's adjustments. It is very important that the correct
procedures are followed to assure proper routing of the chains. It is strongly
recommended that all replacement parts be genuine Posi-Pius parts. You may need
some paint to indicate the timing marks on the leveling chains and sprockets and also
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some special tools to torque the turnbuckle (i.e. P/N 192-0013-001-00-1). Here are the
steps to follow for the lower boom leveling system removal:

1. Setthe wheel chocks and disengage the PTO. Make sure the booms are stowed.

2. Remove all of the access covers from the sides of the lower boom.

"Use extreme ¢ ccessj":overrs have been removed to servic g
Pinch pomts and shear points may exis t‘; between movmg parts Replao the  a ess
covers |mmed|ately after servncmg ' : A T ‘ L

3. It may be helpful to remove the platform from the platform mounting bracket. This is
done by removing the bolts that fasten the platform to the platform mounting
bracket. This will prevent the platform from acting as a counterweight when
removing and installing the leveling system. Do not remove the platform mounting
bracket.

4. The leveling chains in the lower boom are timed with the sprockets. To ease
installation later, paint timing marks on the sprockets and chains before removing
the chain. Use the diagram in Figure 8.2 to locate the timing link and tooth at the
elbow and turret ends of the lower boom. Mark these points with paint.

5. At the turret end of the lower boom, through the access hole, loosen the jam nuts on
the leveling turnbuckle. Loosen the turnbuckle. While turning the turnbuckle, have
someone hold the ends of the leveling rod and chain with wrenches to avoid twisting
the rod or chain. Remove the turnbuckle.

6. At the turret end of the lower boom, unwrap the chain from the main pivot sprocket.

7. Through the same access hole, pull the top leveling rod toward you until the chain
and rod connection can be reached. (Refer to Figure 8.2).

8. At the elbow end of the lower boom, lift off the chain of the lower boom elbow
sprocket.

9. Pull the chain and leveling rods out of the elbow end of the lower boom.

Lower Boom Leveling System Installation

Here are the steps to follow to install the lower boom leveling system:
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10.

11.

12.

Use the leveling system pages in the Parts Manual to identify the rods and chains
for the lower boom.

The top and the bottom leveling rods for the lower boom are different. Use the
leveling system pages in the Parts Manual to identify the position of each rod. To
ease installation, mark the rods top and bottom.

Insert the rods and chain assembly from the elbow into the lower boom. Wrap the
chains around the sprocket according to Figure 8.2.

Loosely start the free end of the turnbuckle into the threaded end of the top leveling
rod. Make sure that the turnbuckle is started equally with left hand and right hand
threads. '

The leveling chains in the lower boom are timed with the sprockets. Count off the
links and pins as shown on Figure 8.2 (excluding the connecting link) from the
bottom leveling rod. Figure 8.3 illustrates how to count the links and the pins. Mark
the correct link with paint. If you are using an old chain that already has a timing
mark painted on it, make sure the timing mark is in the correct location by counting
the pins (Refer to Figure 8.2).

Position the marked link on the tooth shown in Figure 8.2 (it may also be marked
with paint). Make sure the top and bottom leveling rods are in the correct position.

Count off the pins from the free end of the chain (the end without the adapter - refer
to Figure 8.2). Mark the correct pin with paint. If you are using an old chain that
already has a timing mark painted on it, make sure the timing mark is in the correct
location by counting the pins. Figure 8.3 illustrates how to count the links and pins.

Through the access holes near the base of the lower boom, position the top and
bottom ends of the leveling chain in the grooves of the chain guides (Refer to Figure
8.2).

Position the top of the leveling chain at the elbow in the groove of the chain guide
(Refer to Figure 8.2).

Make sure the leveling rods and chains in the lower boom are routed as shown in
Figure 8.2.

If the chains are timed correctly, the turnbuckle should be centered, check the
timing of the chains and install all access covers.

Tighten the turnbuckle at the upper boom elbow as stated on Figure 8.2, using the
special tool (P/N 192-0013-001-XX-1). While turning the turnbuckle, hold the ends
of the leveling rod and chain with wrenches to avoid twisting the rod or chain.
Tighten the jam nuts against the rod and chain.
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13. Make sure that the turnbuckle is started equally with left hand and right hand
threads.

14. Make sure the turnbuckle ends are screwed into the rod and chain ends to obtain
the minimum threads requirements as shown in Figure 8.2.

15. Adjust the leveling system as described in this section under Adjustment.

16. Operate the booms in every position with the platform empty. With the lower boom
at 0° and the upper boom at 270°, check if the rods clear the sprockets and chain
guides everywhere (especially at the boom tip). With the lower boom at 120° and

the upper boom at "-100°" position, look for the rod clearances (especially at the
turret).

17. Check the same rod clearances as in step 16 above while operating the hydraulic
platform tilt (if equipped).

18. Install the boom covers.

Upper Boom Leveling System Removal

Before any attempt is made to remove or replace leveling chains or rods, Figure 8.2
should be studied thoroughly and compared to the leveling system drawing in your Parts
manual for this specific unit's adjustments. It is very important that the correct
procedures be followed to assure proper routing of chains. It is strongly recommended
that all replacement parts be genuine Posi-Plus parts. The following procedure requires
paint to indicate the timing marks on the leveling chains and sprockets and also some
special tools to torque the turnbuckle (i.e. P/N 192-0013-001-XX-1).

The following requires two personnel. It also requires paint to mark the timing marks on
the leveling chains and sprockets.

Here are the steps to follow to remove the upper boom leveling system :

1. Remove all of the access covers on the upper boom.

Use extreme caution when access covers have been removed to service the unit.
Pinch points and shear points may exist between movmg parts ‘Replace the access
covers immediately after servicing. '

2. To gain access to the boom tip, remove the boom access cover.
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3.

5.

6.

The leveling chains in the upper boom are timed with the sprockets. To ease
installation, paint timing marks on the sprockets and chain before removing the
chain. Use Figure 8.2 to locate the timing link and tooth at the elbow and boom tip
ends of the upper boom. Mark these points with paint.

At the access holes at the elbow end of the upper boom. Loosen the jam nuts and
remove the turnbuckle from the rod and chain connections. While turning the
turnbuckle, have someone hold the ends of the leveling rod and chain with
wrenches to avoid twisting the rod or chain.

At the elbow, unwrap the leveling chain from the elbow sprocket.

At the boom tip, pull out the leveling rods and chains assembly.

Upper Boom Leveling System Installation

Here are the steps to follow to install the upper boom leveling system :

1.

2.

Use the Parts Manual to identify the rods and chains for the uppér boom.

The rods are of different lengths. Use the leveling system page in the Parts Manual
to identify the position of each rod. Mark the rods top and bottom.

Count the pins according to the details shown on Figure 8.2 from one end of the
boom tip chain. Mark the correct link and pin with paint. If you are using an old
chain that already has a timing mark painted on it, make sure the timing mark is in

the correct location by counting the links. Figure 8.3 illustrates how to count the
links. :

From the elbow, pull on the chain and wrap it around the elbow sprocket.

Have one person pull the bottom leveling rod toward the elbow while you feed the

remainder of the boom tip chain under the boom tip sprocket. Position the marked
link on the tooth shown in Figure 8.2.

Route the elbow chain over the elbow chain guide and under the elbow sprocket, as |
shown in Figure 8.2. The timing mark on the chain should line up with the mark on
the elbow sprocket (as shown in Figure 8.2) and the mark on the lower elbow chain.

Hold the bottom leveling rod and chain close enough together to loosely thread a
turnbuckle into each. It may be necessary to remove one of the chain guides to
make the turnbuckle connection (Refer to Figure 8.2). If this is done, be sure to
install the chain guide after the turnbuckle connection is made.
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8. Make sure that the elbow chain and the leveling rods are routed correctly (Refer to
Figure 8.2).

9. Tighten the turnbuckle at the upper boom elbow as stated on Figure 8.2, using the
special tool (P/N 192-0013-001-XX-1). While turning the turnbuckle, hold the ends
of the leveling rod and chain with wrenches to avoid twisting the rod or chain.
Tighten the jam nuts against the rod and chain.

10. Make sure that the turnbuckle is started equally with left hand and right hand
threads.

11. Make sure the turnbuckle ends are screwed into the rod and chain ends to obtain
the minimum threads requirements as shown in Figure 8.2.

12. Adjust the leveling system as described in this section under Adjustment.

13. Operate the booms in every position with the platform empty. With the lower boom
at 0° and the upper boom at 270°, check if the rods clear the sprockets and chain
guides everywhere (especially at the boom tip). With the lower boom at 120° and

the upper boom at "-100°" position, look for the rod clearances (especially at the
turret).

14. Check the same rod clearances as in step 13 above while operating the hydraulic -
platform tilt (if equipped).

15. Install the boom covers.

Lower Boom Leveling Rods Removal
Here are the steps to follow for the lower boom leveling rods removal:

Before any attempt is made to remove or replace leveling chains or rods, Figure 8.2
should be studied thoroughly. It is very important that the correct procedures be
followed to assure proper routing of chains. It is strongly recommended that all
replacement parts be genuine Posi-Plus parts. The following procedure requires paint
to indicate the timing marks on the leveling chains and sprockets and also some special
tools to torque the turnbuckle (i.e. P/N 192-0013-001-XX-1).

1. Set the wheel chocks, extend the outriggers and disengage the pump with the booms

open (i.e. Lower boom lowered completely and upper boom unfolded until the

platform is close to the ground) and rotated to the rear of the vehicle to ease the
removal.

2. Remove all of the access covers from the sides of the lower boom.
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Use extreme caution when access ‘covers have been removed to servrce the umt

Pinch points and shear pomts may exist between moving parts.. Rep!ace the access
covers ammedlately after serwcmg

It may be helpful to remove the platform from the platform mounting bracket. This is
done by removing the bolts that fasten the platform to the platform mounting
bracket. This will prevent the platform from acting as a counterweight when

removing and installing the leveling system. Do not remove the platform mounting
bracket. .

The leveling chains in the lower boom are timed with the sprockets. To ease
installation later, paint timing marks on the sprockets and chains before removing
the chain. Use the diagram in Figure 8.2 to locate the timing link and tooth at the
elbow and turret ends of the lower boom. Mark these points with paint.

At the turret end of the lower boom, reach through the access hole. Loosen the jam
nuts on the leveling turnbuckle. Loosen the turnbuckle. While turning the
turnbucklie, have someone hold the ends of the leveling rod and chain with
wrenches to avoid twisting the rod or chain. Remove the turnbuckle.

Pull out partially the top rod through the open end at the elbow until the mounting
bolt that joins the leveling rod and the chain together is attained. Make sure to note
on which side the head of the bolt is installed with respect to the boom. Then,
remove the bolt and the nut to free the rod. Leave the chain out of the boom, but
do not unwrap it from the sprocket. Attach a solid rope through the end of the
rod long enough to ease the installation of the new rod. Pull out the rod completely

out through the open end at the turret. Keep the rope reachable at both ends of the
boom.

Repeat step 6 above for the lower rod. The rod will need to be detached from the
chain at both ends before pulling it out completely with the rope attached to it.

Lower Boom Leveling Rods Installation

Here are the steps to follow to install the lower boom leveling rods :

Use the leveling system page in the Parts Manual to identify the rods and chains for
the lower boom.

10/17/2002 200enta s8 r0.doc 8-19




10.

11.

12.

The top and bottom leveling rods for the lower boom are different part numbers.
Use the leveling system page in the Parts Manual to identify the position of each
rod. To ease installation, mark the rods top and bottom.

Insert the rods by the end that the old rod came out of the boom. Attach the
incoming end of the rod with the rope and pull on the rope at the opposite end until
the rod end can be attached to the chain again. In other words, install the new rods
exactly in the reverse sense that was used for the removal. Make sure that the bolt
heads are installed on the correct side with respect to the boom.

Loosely start the free end of the turnbuckle into the threaded end of the top leveling
rod. Make sure that the turnbuckle is started equally with left hand and right hand
threads.

The leveling chains in the lower boom are timed with the sprockets. Count off the
links and pins as shown on Figure 8.2 (excluding the connecting link) from the
bottom leveling rod. Figure 8.3 illustrates how to count the links and the pins. Mark
the correct link with paint. If you are using an old chain that already has a timing
mark painted on it, make sure the timing mark is in the correct location by counting
the pins (Refer to Figure 8.2).

Position the marked link on the tooth shown in Figure 8.2 (it may also be marked
with paint). Make sure the top and bottom leveling rods are in the correct position.

Count off the pins from the free end of the chain (the end without the adapter —
(Refer to Figure 8.2). Mark the correct pin with paint. If you are using an old chain
that already has a timing mark painted on it, make sure the timing mark is in the
correct location by counting the pins. Figure 8.3 illustrates how to count the links
and pins.

Through the access holes near the base of the lower boom, position the top and

bottom ends of the leveling chain in the grooves of the chain guides (Refer to Figure
8.2).

Position the top of the leveling chain at the elbow in the groove of the chain guide
(Refer to Figure 8.2).

Make sure the leveling rods and chains in the lower boom are routed as shown in
Figure 8.2.

If the chains are timed correctly, the turnbuckle should be centered, check the
timing of the chains install all access covers.

Tighten the turnbuckle at the upper boom elbow as stated on Figure 8.2, using the
special tool (P/N 192-0013-001-XX-1). While turning the turnbuckle, hold the ends
of the leveling rod and chain with wrenches to avoid twisting the rod or chain.
Tighten the jam nuts against the rod and chain.
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13. Make sure that the turnbuckle is started equally with left hand and right hand
threads.

14. Make sure the turnbuckle ends are screwed into the rod and chain ends to obtain
the minimum threads requirements as shown in Figure 8.2.

15. Adjust the leveling system as described in this section under Adjustment.

16. Operate the booms in every position with the platform empty. With the lower boom
at 0°and the upper boom at 270°, check if the rods clear the sprockets and chain
guides everywhere (especially at the boom tip). With the lower boom at 120° and
the upper boom at "-100°", look for the rod clearances (especially at the turret).

17. Check the same rod clearances as in step 16 above while operating the hydraulic
platform tilt (if equipped).

18. Install the boom covers.

Upper Boom Leveling Rods Removal
Here are the steps to follow for the upper boom leveling rods removal:

Before any attempt is made to remove or replace leveling chains or rods, Figure 8.2
should be studied thoroughly. It is very important that the correct procedures be
followed to assure proper routing of chains. It is strongly recommended that all
replacement parts be genuine Posi-Plus parts. The following procedure requires paint
to indicate the timing marks on the leveling chains and sprockets and also some special
tools to torque the turnbuckle (i.e. P/N 192-0013-001-XX-1).

The following requires two personnel. It also requires paint to mark the timing marks on
the leveling chains and sprockets.

1. Remove all of the access covers on the upper boom.

Caufleﬁ

Use'extreme cautson when access covers have been removed to service the uni.
_Pinch points.and shear points may exist between movmg parts. Replace the access
covers immediately after servzcmg :

2. To gain access to the boom tip, remove the boom access cover.
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The leveling chains in the upper boom are timed with the sprockets. To ease
installation, paint timing marks on the sprockets and chain before removing the
chain. Use Figure 8.2 to locate the timing link and tooth at the elbow and boom tip
ends of the upper boom. Mark these points with paint.

At the access holes at the elbow end of the upper boom. Loosen the jam nuts and
remove the turnbuckle from the rod and chain connections. While turning the
turnbuckle, have someone hold the ends of the leveling rod and chain with
wrenches to avoid twisting the rod or chain.

Pull out partially the top rod through the open end at the boom tip until the mounting
bolt that joins the leveling rod and the chain together is attained. Make sure to take
down on which side is the head of the bolt with respect to the boom. Then, remove
the bolt and nut to free the rod. Leave the chain out of the boom, but do not
unwrap it from the sprocket. Attach a solid rope through the end of the rod long
enough to ease the installation of the new rod. Pull out the rod completely out

through the open end at the boom tip. Keep the rope reachable at both ends of the
boom.

Repeat step 5 above for the lower rod. The rod will need to be detached from the
chain at both ends before pulling it out completely with the rope attached to it.

Upper Boom Leveling Rods Installation

Here are the steps to follow to install the upper boom leveling rods:

1,

2.

Use the Parts Manual to identify the rods and chains for the upper boom.

The rods are of different lengths. Use the leveling system page in the Parts Manual
to identify the position of each rod. Mark the rods top and bottom.

Count the pins according to the details shown on Figure 8.2 from one end of the
boom tip chain. Mark the correct link and pin with paint. If you are using an old
chain that already has a timing mark painted on it, make sure the timing mark is in

- the correct location by counting the links. Figure 8.3 illustrates how to count the

links.

Insert the rods by the end that the old rod came out. Attach the incoming end of the
rod with the rope and pull on the rope at the opposite end until the rod end can be
attached to the chain again. In other words, install the new rods exactly in the
reverse sense that was used for the removal. Make sure that the bolt heads are
installed on the correct side with respect to the boom.
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10.

11.

12.

13.

14.

15.

Have one person pull the bottom leveling rod toward the elbow while you feed the
remainder of the boom tip chain under the boom tip sprocket. Position the marked
link on the tooth shown in Figure 8.2.

Route the elbow chain over the elbow chain guyide and under the elbow sprocket, as
shown in Figure 8.2. The timing mark on the chain should line up with the mark on
the elbow sprocket (as shown in Figure 8.2) and the mark on the lower elbow chain.

Hold the bottom leveling rod and chain close enough together to loosely thread a
turnbuckle into each. It may be necessary to remove one of the chain guides to
make the turnbuckle connection (Refer to Figure 8.2). If this is done, be sure to

-install the chain guide after the turnbuckle connection is made.

Make sure the elbow chain and leveling rods are routed correctly (Refer to Figure
8.2).

Tighten the turnbuckle at the upper boom elbow as stated on Figure 8.2, using the
special tool (P/N 192-0013-001-XX-1). While turning the turnbuckle, hold the ends
of the leveling rod and chain with wrenches to avoid twisting the rod or chain.
Tighten the jam nuts against the rod and chain.

Make sure that the turnbuckle is started equally with left hand and right hand
threads.

Make sure the turnbuckle ends are screwed into the rod and chain ends to obtain
the minimum threads requirements as shown in Figure 8.2.

Adjust the leveling system as described in this section under Adjustment.

Operate the booms in every position with the platform empty. With the lower boom
at 0° and the upper boom at 270° , check if the rods clear the sprockets and chain
guides everywhere (especially at the boom tip). With the lower boom at 120° and

the upper boom at "-100°" position, look for the rod clearances (especially at the
turret).

Check the same rod clearances as in step 13 above while operating the hydraulic
platform tilt (if equipped).

Install the boom covers.
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Platform Tilt System

The platform tilt system moves the platform from its upright position to a horizontal
position. It may be used in an emergency to remove personnel from the platform. It
may also be used to remove debris or liquid from the bottom of the platform.

The manual platform tilt system uses a ball lock pin and the main pivot assembly.

The manual platform tilt ball lock pin are located on platform support assembly.

MANUAL PLATFORM TILT

1- BEFORE TILTING THE PLATFORM, MAKE SURE NO ONE NOR ANY
OBJECT IS INSIDE THE PLATFORM.

2- TO TILT THE PLATFORM, PULL OUT THE LOCK PIN WHILE
SUPPORTING THE BASE OF THE PLATFORM. THEN, TILT THE
PLATFORM UNTIL THE LOCK PIN BLOCKS IT IN THE TILT POSITION.

3- TO TILT BACK THE PLATFORM, SUPPORT THE BASE OF THE
PLATFORM AND THEN PULL OUT THE LOCK PIN.

4- MAKE SURE THE LOCK PIN SECURES THE PLATFORM IN ITS
WORKING POSITION BEFORE ENTERING THE PLATFORM.

100-377-070

The platform tilt system may be used when the lower boom is horizontal and the upper
boom is unfolded below horizontal. This positions the platform near the ground to
remove an injured operator from the platform. It may also be used with the upper boom
raised slightly from the rest and the lower boom stowed to remove debris or liquid from
the platform.

The platform tilt can also be hydraulically operated with the control valve at the turret.
This is an optional system.

The hydraulic platform tilt cylinder (optional) is located on the back of the turntable.
The rod end of the cylinder is attached to the main pivot sprocket of the leveling system.

When the cylinder rod extends, the main pivot sprocket rotates. Thus, the entire
leveling system rotates toward the boom tip. This action tilts the platform horizontal
(tilted position). When the cylinder rod retracts, the platform returns to its normal upright
position.
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HYDRAULIC PLATFORM TILT OPERATION

IMPORTANT: THE PLATFORM MUST BE EMPTY BEFORE OPERATING THE PLATFORM
TILT MECHANISM. ALSO, MAKE SURE THAT THE TILT AREA IS CLEAR SO THAT NO
OBSTACLE WILL LIMIT THE PLATFORM TILT (L.E. PLATFORM SUPPORT AND ACCESS
STEP) .

TO OPERATE:

1. ACTIVATE SIMULTANEOUSLY THE LOWER CONTROLS LEVER AND THE PLATFORM
TILT LEVER TO TILT THE PLATFORM IN THE CHOSEN DIRECTION (TILTED OR
WORKING POSITION.

TO STOP THE DISPLACEMENT, RELEASE BOTH LEVERS.

TILT BACK THE PLATFORM TO ITS NORMAL UPRIGHT POSITION BEFORE
OPERATING THE AERIAL DEVICE.

@

100-377-046

operats the boor

‘may result.

Upper controls

The booms upper controls consist of a single handle controller to operate the booms
functions from the platform.

Single Handle Controller

The single handle controller uses an interlock linkage to prevent unexpected platform
movement that may result from accidental bumping of the controller.

When the single handle controller is operated, the interlock trigger on the bottom of the
controller handle is depressed. Depressing the trigger causes a linkage inside the
single handle controller assembly to manually shift the blocking section of the upper
control valve. When the blocking section is shifted, it allows hydraulic oil flow to the
boom function spools of the upper control valve.

When the controller is not operated, the blocking section of the upper control valve is
spring centered to direct hydraulic oil flow to the reservoir.
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Lubrication

As listed under Lubricant Specifications, lubricate the entire single handle controller
linkage every 4 months or 340 PTO hours (whichever comes first) with a water repellant
spray lubricant such as Orapi CTSI 809. To do this, you will need to remove the rubber
boot over the upper controls. Give special lubrication attention to all ball joints, pivot
points and spool end (pin) connections.

Inspection

Inspect the upper controls every 4 months or 340 PTO hours (whichever comes first) as
listed in the Preventive Maintenance and Inspection Checklist in Section 4. Check the
controls for proper operation. Make sure the upper control valve is not leaking. During
this inspection, check to see that all nuts, bolts and screws are tight and the cotter pins
are firmly installed. There are no adjustments to control the free play of the handle, as
this is factory set. :

Check the interlock trigger for proper adjustment. The trigger on the single handle
controller should show slightly when it is fully depressed into the handle. The trigger
should not bottom out or completely disappear into the handle, the spool should rather
bottom out stopping the trigger movement.

The single handle controller linkage should be adjusted to insure that the blocking

section fully shifts when the trigger is actuated. If the spool is not being fully shifted,
then the interlock linkage needs to be adjusted.
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Section 9 - Electrical System

General Operation

Electrical power may be used on the aerial device to operate the optional remote
start/stop system, the two-speed throttle system and the emergency lowering DC pump
system. Electrical power is supplied from the vehicle battery. A comparison may be
made between electrical and hydraulic components. This may be more familiar to a
hydraulic equipment mechanic (refer to Table 9.1).

Voltage levels of this system are based on a constant vehicle power source of 12 Volts
DC. Voltage may vary from 10.2 Volts to 13.8 Volts and still be considered normal.

On/Off Circuit (optional)

The "On/Off” circuit supplies 12 Volts of constant power to a solenoid or other
component when a switch or relay is closed. When the circuit is opened the power is
removed. All of the circuits on this unit are "On/Off” type electrical circuits.

Circuit Protection (optional)

There may be some self-resetting thermal circuit breakers used in the electrical system
to protect wiring and components from eiecirical overioad in the case of a short circuit or
other fault. These circuit breakers will normally reset within a few minutes if the
electrical overload condition is removed. If a circuit breaker trips repeatedly, the cause
of the problem must be determined to avoid serious damage to the electrical system.

A 20 Amp thermal circuit breaker is normally used to protect the ignition splice in the
remote start/stop circuit.

The remote start/stop control box has an internal 5 amp circuit breaker in the line that
connects the 12 Volt terminal in from the battery to the start relay and to the DC pump
relay.

Caution

Even with 12 Volts, severe arcing can oceur. Use caution when working with any
electrical device. S '
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Electrical Components

The inter-wiring of the electrical components and their wiring to various valves, switches
and relays installed by Posi-Plus are shown in the wiring line diagrams in the Parts
manual, section 10. The major electrical components are also described in this section.

Electrical Component

Hydraulic Component

Function Performed

Battery

Pump

Source of energy or power

Voltage Pressure Creates a potential energy difference
between two points in a system

Current Oil flow Allows potential energy to become kinetic
and do useful work

Wire Hose or tube Transmits power from place to place

Fuse or circuit breaker  : Relief valve Protects system from overload

Diode Check valve Allows to flow through in one direction but
not the other

Switch Gate valve Blocks power or allows it to flow

Controller Control valve Varies the amount of power which passes
through it depending upon the distance
the control handle is moved

Resistor Orifice Restricts the flow of power

Relay Pilot operated Allows power to flow through upon

directional control valve | receiving a signal from another source

Solenoid Cylinder Causes axial movement of its central
element when power is applied to it

Rotary joint Rotary joint Transmits power through a continuously
rotating connection

Table 9.1 - Electrical hydraulic comparison
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Remote Stari/Stop Control Box (optional)

The remote start/stop control box is the central connection point between the remote
start/stop system and the vehicle electrical system. With suitable electrical controls for

the engine and starter, the engine may be stopped or started by hand operation at the
platform with a push button or a plunger.

The control box uses 12 Volt components. This makes problems easy to troubleshoot
with a voltmeter or a test light.

Electric rotary joint (optional)

If your unit is equipped with an emergency lowering- DC pump system and/or a two-
speed throttle system and/or an engine start/stop system, various electrical circuits will
also pass through the center line of rotation by way of the rotary joint (electric swivel).

The inner part of the rotary joint (electric swivel) is mounted to the bottom inner part of
the hydraulic rotary joint.

No maintenance is required.
Installation

1. Position the electric rotary joint below the hydraulic rotary joint. Route the wires
through the rotary joint.

2. Mount the electric rotary joint onto its bracket which is bolted on the outer core of
the hydraulic rotary joint.

3. Connect the appropriate wires to the emergency lowering DC pump switch and/or

the engine start/stop switch and/or the two-speed throttle switch for appropriate
functions.
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Removal

1.

There are electrical circuits that are routed from the electric rotary joint through the
hydraulic rotary joint. Disconnect the wires in the turntable form the emergency
lowering DC pump switch and/or the two-speed throttle switch and/or the engine
start/stop switch and/or other functions. Do not cut away any of the wires when
removing the electric rotary joint. The hole in the hydraulic rotary joint is large

enough to allow the wires to pass through. Remove the wires from the hydraulic
rotary joint.

Slack off the screw that holds the outer core of the electric rotary joint to its
mounting bracket and pull out the electric rotary joint.

10/17/2002 200enta s9 r0.doc 9-4



Section 10 - Troubleshooting

Troubleshooting Chart

Symptom

Possible Cause

Test Procedure/Corrective Action

Nothing operates

Hydraulic oil not reaching
pump. :

Check oil reservoir. If oil is below the Add mark, add
the proper type of hydraulic oil to the Full mark.

PTO not engaged.

Check PTO. Ifis not engaged, properly engage it.

Pump not operating
properly.

Gate valve between pump
and reservoir closed.

Connect flow meter to the pump as described in Section
7 under Hydraufic pump-Care. If pump flow is less than
specified, determine the cause of the problem. Repair
or replace the pump.

Check gate valve. If gate valve is closed, open it.

Cylinder drifts.

Internal leakage in cylinder.

Test the cylinder by following instructions under Internal
Leakage in this section. If you detéermine that there is
internal leakage in the cylinder, repair seals in the
cylinder or replace the cylinder.

Leakage past holding valve.

Test the cylinder by following instructions under Internal
Leakage in this section to determine if the holding valve
is the source of the leakage. If the holding valve is a
counterbalance valve, test and adjust the valve by using
test block or replace the valve cartridge. If the holding
valve is a pilot operated check valve, replace the check
cartridge (refer to Section 7 under Hydraulic System
Adjustments).

Functions operate
too slow from
upper controls.

Restriction in the pressure
line connected to the upper

control valve.

Check for hot spots in the pressure line to the upper
control valve. Restricted area will feel warmer than the
rest of the hydraulic system. If a restriction is found,
remove it.

Blocking section of the
upper control valve not fully
shifted.

Interlock trigger on the
single handle controller is
not properly adjusted.

Remove the spool for the blocking section of the upper
control valve. Inspect the spool for contamination. If
contamination is found, replace the spool.

Check the interlock trigger for proper placement - refer

to Section 8 under Upper Controls. If necessary, adjust
the interlock trigger to fully open the blocking section of
the upper controls.
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Symptom

Possible Cause

Test Procedure/Corrective Action

Functions are
slow.

Station selector valve not
fully shifted to the Upper
Controls position.

Check position of upper/lower control lever on inside of
turntable. if this lever is notin the Upper Controls
position. The spring extend cap of the valve must be
replaced.

Internal leak in hydraulic
rotary joint.

Test hydraulic rotary joint as described in this section
under Internal Leakage. If you determine that a leaking
hydraulic rotary joint is the source of the problem, repair
the seals in the rotary joint or replace the hydraulic
rotary joint.

Functions are
slow.

Low pump flow.

Connect a flow meter to the pump and check pump flow
as described in Section 7 under Hydraulic Pump care. If
pump flow is less than specified, determine the cause
of pump malfunction. Repair or replace the pump.

Excessive heat
buildup.

There are many possible
causes of heat generation.
Internal Leakage in this
section fully describes
possible causes.

Check each possible cause listed under Internal
Leakage. Correct the source of the heat generation.

Unit operated
from the lower
controls, but no
functions are
operational from
the upper
controls.

Selector remains in the
Lower Controls position.

Replace the spring extend cap on the lower controls
valve.

Blocking section of the
upper control valve not fully
shifted.

Check the operation of the blocking section of the upper
control valve. If faulty, replace the spool for the
blocking section of the upper control valve.

All functions
operate slow from
the lower and
upper controls.

Restriction in pressure line.

Check for hot spots in the pressure line. Restricted
area will feel warmer than the rest of the hydraulic
system. If a restriction is found, remove it.

Cannot achieve

Standby pressure is set too

Adjust relief valve at the lower main function valve.

full system low. Relief valve adjusted to
pressure. low.
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Symptom

Possible Cause

Test Procedure/Corrective Action

Pump is noisy.

Reservoir oil level too low.

Fill reservoir to the correct level.

Restriction in pump suction
line.

Suction line gate valve not fully open.
Suction hose kinked or plugged.
Suction hose too small.

Air entering suction line.

Low oll level.
Hydraulic fitting is loose.

PTO/pump connection
misaligned.

Correct misalignment.

Cavitation.

Restriction in suction line.
Improper hydraulic oil viscosity.
Excessive pump speed.

Severe hydraulic
leak.

Hose, tube, fitting, seal
failure, etc.

Replace faulty component.
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Hydraulic System Troubleshooting

The successful way to troubleshoot any hydraulic system is to find the cause of the
problem before making any changes.

When troubleshooting, remember that hydraulic oil flow is speed and hydraulic pressure
is force. Both flow and pressure are required to operate a function.

The JIC schematic found in your Parts manual is an important tool for troubleshooting
the hydraulic system. The JIC schematic identifies the paths of oil flow in the system. It
also identifies the operation of every hydraulic component. To understand the JIC
schematic, you must be familiar with the JIC hydraulic symbols.

Establish a troubleshooting procedure that you can follow any time there is a
malfunction. Such a procedure will give you a starting point for determining the root
cause of the malfunction. It may also help to increase the accuracy of your
troubleshooting. Consider using the following procedure.

1. Check the oil level in the reservoir.

2. Position the aerial device on a level surface. Apply the parking brake install the
wheel chocks and extend the outriggers. Engage the PTO.

Note - Before testing each function through its full travel capabilities, try small
movements to be certain that the function is operating properly. Then, test each
function for full travel capabilities.

3. Operate the aerial device from the lower controls. Experience the failed function.

4. Operate the unit from the upper controls. In this manner, one may personally
experience the malfunction.

5. Use the JIC schematic to determine the flow path required to operate the failed
function. Make a list of the components used to operate the failed function. Cross
off components used to operate other functions that are operating correctly. This
should leave only three or four items to check.

6. Verify the correct operation of each component remaining on the list until you find
the bad component. Check the easiest component first.
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7. Use accurate pressure gauges and flow meters to verify flow and pressure.

When troubleshooting the unit, once the symptom has been positively identified, the

troubleshooting chart in this section may be used for suggested causes and corrective
actions.

Internal Leakage
Leakage in the hydraulic system may be internal or external.

Small external leaks are usually easy to detect. Dirt will coliect at the point where oil is
leaking.

You can prevent some external leaks by following the correct steps for installing
hydraulic fittings (refer to Section 7 under Hoses, Tubes and Fittings).

Most hydraulic components have a small internal leak. This is due to machining
tolerances. This type of leak generates a small amount of heat that is taken into
account when the machine is designed.

Large internal leaks in the system may be caused by internal housing cracks, bad relief
valves or leaking seals. This type of leak allows a large volume of pressurized oil to
return to tank. This creates excessive heat in the hydraulic system. Continuous
operation with excessive heat will damage seals and O-rings throughout the system.
Immediately locate and fix this type of leak.

Internal leakage allows pressurized hydraulic oil to escape to tank or another hydraulic
circuit. '

Internal leakage may cause a variety of problems in a hydraulic system. Internal
leakage in a cylinder can cause drifting or malfunction of a cylinder. Leakage past a
holding valve in a cylinder. Internal leakage in a rotary joint will cause functions to slow
down and/or fail to build pressure.

Internal leakage can usually be stopped by replacing the seals in the leaking
component. It may also be stopped by replacing the holding valves in the component.
However, there are some types of damage, such as scoring of the inside of a cylinder
barrel, that require more extensive repair.

Only trained professionals should remove scraiches from the inside of the cylinder
barrel.
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Warning

If the internal s;ze tolerance of the cyllnder barrel is exceeded, the ptston seal could be
push out (extruded) when the cy!mder is put under a load. This will cause cyhnder
failure. Cylmder faxlure may result in property damage and/or personal mjury

The component drawings in the Parts Manual give the Posi-Plus part number for the
seal kits. Posi-Plus does not recommend disassembly or repair of cylinder in the field.
Disassembly and repair of these components must be performed by skilled mechanics
who are trained and qualified by Posi-Plus Technologies Inc. in such procedures.
Repair and disassembly should be done in a clean, properly equipped shop.

Torque specifications for cylinder end glands and piston nuts are given on the
component drawings in the Parts Section.

ices can damage thesr retaih
lng' the plston nut damages th

Under torquing or over torquing a cylinder piston nut or end gland may cause cylinder
failure. Improper installation of a piston nut or end gland retention device may also
cause cylinder failure. Cylinder failure may result in property damage and/or personal
injury.

Heat Generation

Internal leakage allows pressurized hydraulic oil to escape to tank. This creates
excessive heat in the system. The amount of heat in the system has a direct
relationship to the pressure and volume of leakage.

If excessive heat occurs, find and correct the cause immediately. Overheating reduces
the operating efficiency of the aerial device. It may cause functions to stop working. It
damages seals and O-rings throughout the system. Heat also shortens the life of the
hydraulic oil.

The following conditions cause heat generation.

10/17/2002 200enta s10 r0.doc 10-6




Excessive pump speed during high flow operations
Worn or faulty pump

Defective relief valve cartridge in the main control valve
Contaminated spool in a control valve

Low hydraulic oil level

Improper hydraulic oil

Internal leakage in the main control valve

Internal leakage in the rotary joint

High speed throttle selected without operating functions.

L] @ @ o @ @ © © 3

Hydraulic rofary joint

A leakage seal in the hydraulic rotary joint can cause oil flowing to any hydraulic circuit
above rotation to be diverted directly to the return line. This will cause functions to slow
down and/or fail to build pressure. So if pressure cannot be built up to maximum relief

pressure when a function is selected, thls means that the hydraulic rotary joint has
internal leakage.

If the lower or upper boom drifts down under load or under its own welght first rule out
external causes such as a control valve malfunction.

If the components controlling the cylinder are working properly, the problem may be

caused by leakage past the counterbalance valve. It may also be caused by internal
leakage in the cylinder. Use the following troubleshooting procedures to isolate the

cause.

Lower Boom Lift Cylinder

1. Position the unit, apply the parking brake, place the wheel chocks start the engine,
engage the PTO and extend the outriggers.

2. Place the rated load in the platform, raise the lower boom six to eight feet out of the
rest and turn the engine off.

a. If the boom drifts down, move the control valve handle to the “Lower” position. If
the movement increases, this indicates a leaking counterbalance holding valve.

b. If the boom drift speed remains the same, this indicates an internal cylinder leak.

10/17/2002 200enta s10 r0.doc 10-7



Upper Boom Lift Cylinder

1. Position the unit, apply the parking brake, place the wheel chocks start the engine,
engage the PTO and extend the outriggers.

2. Place the rated load in the platform, unfold the upper boom six to eight feet out of
the rest and turn the engine off.

a. If the boom drifts down, move the control valve handle to the “Fold” position. If
the movement increases, this indicates a leaking counterbalance holding valve.

b. If the boom drifts down slightly and stops, this indicates an internal cylinder leak.

3. To test the rod end of the cylinder, unfold the upper boom to an overcenter position
- (approximately horizontal) and shut the engine off.

a. If the boom drifts toward the ground, move the control valve handle to the “Fold”
position.  If the speed of movement increases, this indicates a leaking
counterbalance valve.

b. If the speed does not change, this indicates an internal cylinder leak.

Electrical System Troubleshooting

This section includes procedures to aid in troubleshooting the electrical system.
Failure ldentification

A short circuit, open circuit or component failure will cause the electrical system to
operate improperly or may end further operation.

Short Circuit

A short circuit is caused when a contact of comparatively low resistance occurs between
a power conductor and a ground, diverting the flow of current from its normal path
through a component of greater resistance. The resulting high current flow through a
short circuit will usually interrupt one or more circuit breakers or fuses.

Short circuits are usually caused by pinched wires, worn insulation, a loose connection
touching a ground or a defective component.

To find the location of a short circuit, first analyze the location of the circuit breaker or
fuse which is opening and what is being operated when it opens.
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It may be necessary to progressively isolate the location of a short by disconnecting
circuits until the short disappears. A short can also be detected by turning off power to
the unit and using an ohmmeter to check the resistance to ground at pin connections
and terminals that would have a voltage applied during operation of the machine. If a
zero resistance is found between ground and one of these locations, this indicates a
short circuit. This testing procedure should begin closest to the power source.

Open Circuit

An open circuit prevents the normal current flow through component(s) of the electrical
system. Characteristics of open circuits are infinitely high resistance, resulting in zero
current. An open circuit is usually caused by a wire being pulled from a connection, a
broken wire, corrosion, or poor contact where an electrical component is grounded to
the machine structure. ' '

A search for an open circuit should begin at a point closest to the component that is not
operating. Trace the wiring from the component, and look for a disconnected
connection, corrosion or other visible damage to the cable or wires. If the component is
grounded to the machine structure, make sure that the ground connection is good. If
the wiring looks good and the ground contact is food, disconnect the leads to the
component and check the resistance reading through the component with an ohmmeter.
An open circuit will be indicated by a very high or infinite resistance.

Component Failure

A component malfunction is sometimes the most difficult problem to locate. It may
appear as an open or a short circuit or the component may not perform to its design
capacity. It first must be determined what functions are affected and what components
in the system could be the cause of the problem. If no open or short circuits can be
located, and the proper voltage is being applied to the component's electrical
connections, the problem may be hydraulic or mechanical rather than electrical. Trial
and error component replacement to isolate the problem can be very costly. Make
every effort to locate the problem component before installing new parts.
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Section 11 - Testing
Structural

After replacing any major component, such as cylinders, booms, leveling rods or chains,
it is recommended that a structural test be performed before operating the unit or put
the unit back in service. This test verifies the structural soundness of the component
before putting the unit back into service. ’

The operation must be done from the lower controls station.
Never perform the structural test when the platform is occupied.
To perform a structural test on the aerial device, use the following procedure:

1. The area where the test is performed should be level and free from any overhead
obstructions. Position the aerial device in the test area so that the platform may be
accessed by a forklift or other lifting device to place the weight for the test.

2. Start the unit and properly set the wheel chocks and the outriggers (if equipped).

3. The position of the booms for the test is somewhat dependent upon the
component(s) that have been replaced. If a component of the leveling system has
been replaced, raise the booms approximately one foot out of each rest (refer to
Figure 11.1, Position A). If other components have been replaced, you must
perform two tests. Perform one structural test with the upper boom horizontal and
the lower boom fully raised (refer to Figure 11.1, Position B). Perform an additional
structural test with both booms horizontal (rotate the unit so that the lower boom is

horizontal and not in the rest, position the upper boom overcenter flat out - refer to
Figure 11.1, Position C).

5. The test load must be equal to the maximum platform capacity (Refer to the
identification placard for the platform capacity). Place a sling around the platform to
suspend the corresponding platform capacity weight directly under their centerlines.
Use a forklift or other lifting device to slowly apply the weight.

Note - If the unit is equipped with a platform liner, deduct 42 pounds from the maximum
platform capacity.
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6. Apply the rated load test for 5 minutes. During that time, do not operate any
function of the unit. This is only a static test.

7. Remove all weight from the platform. If any cracking or popping was heard during
the test, inspect the unit for structural soundness. At this time, the platform may
need to be leveled as described in Section 8 under Leveling System.

8. Operate the unit through its full range of functions before returning *i'tvto service.

Stability

All applicable ANSI and CSA standards for stabiiity have been met or exceeded at the
time of manufacture. Component replacement with standard Posi-Plus parts will not

affect the stability of this unit. Refer to the apphcable stability requirements stated on the
stability test report for all the details.

As long as the unit's components have not been modified or altered, this unit will
continue to meet or exceed the ANSI and CSA requirements for stability.

Due to the possible affect on stablhty, never should the aerial device be altered or

modified without the specmc written approval from Posi-Plus.  This includes
modifications to the chassis, subframe, aerial device and the utility body.
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Section 12 - Introduction to the Parts Manual

Model and Serial Numbering

Each aerial device is assigned a serial number at the time it is assembled at the factory.
This serial number will be stamped on the aerial dewce identification placard on the
pedestal. :

Whenever you are ordering parts or requesting service for'a Posi-Plus unit, supply the

model number and the serial number to your Posi-Plus service representative. This
information assures that the correct parts will be supplied to you. -

Parts Ordering

Following the Maintenance Manual is a Parts Manual. The Parts Manual contains
illustrations that identify part numbers of component parts for the aerial device. Only
Posi-Plus parts should be used to maintain and repair the aerial device.

Alternate Construction Drawings

Posi-Plus may have more than one supplier for some components. For a component
with a given Posi-Plus part number, parts from different suppliers will be
interchangeable as a complete unit.” However, the parts may look slightly different. The
parts may also have different mtemal construction and/or require different seal Kits.

To determme the part to order COmpare the part you are servicing to the Parts Manual
illustrations. ;

Warranty and Core Credit

Componehts such as cylinders, gearboxes and valves may be returned to Posi-Plus for
warranty consideration. The component will not be considered for warranty if it has
been opened or disassembled in the field. .

Posi-Plus offers core credit on certain parts after the warranty period is over. These

parts must be returned to the factory in repairable condition to be considered for core
credit.-

Contact your Posi-Plus service representative for more information on warranty and
core credit services.
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Introduction

Model and Serial Numbering

Each aerial device is assigned a serial number at the time it is assembled at the
factory. This serial number will be stamped on the aerial device identification
placard on the turret or on the pedestal.

Whenever you are ordering parts or requesting service for a Posi-Plus unit,
supply the model number and the serial number to your Posi-Plus representative.
This information assures that the correct parts will be supplied to you.

Parts Ordering

The Parts Manual contains illustrations that identify part numbers of component
parts for the aerial device. Only genuine Posi-Plus parts must be used to
maintain and repair the aerial device. Otherwise, the warranty becomes null.

Revised components

Posi-Plus may have revised some components since their first time of
manufacturing. For the components with a given Posi-Plus part number, the
revised parts will be interchangeable as a complete unit. However, the parts may
look slightly different. The parts may also have different internal construction
and/or require different seal kits.

To determine the part to order, compare the part you are servicing to the Parts
Section illustrations.

Warranty and Core Credit

Components such as cylinders, gearboxes and valves may be returned to Posi-
Plus for warranty consideration. The component will not be considered for
warranty if it has been opened or disassembled out in the field without any
written authorization by Posi-Plus Technologies.

Posi-Plus offers core credit on certain parts after the warranty period is over.
These parts must be returned to the factory in repairable condition to be
considered for core credit.

Contact your Posi-Plus distributor for more information on warranty and core
credit services.



Repair and Rebuild Services
Repair and rebuild services are available at the factory for many items.
Posi-Plus also has facilities for service of Posi-Plus equipment. Each facility has

factory trained personnel fo meet your service requirements.

Posi-Plus Locations

Posi-Plus service centers are located in the United States of America and
Canada. Each service center will provide you with fast and efficient service.

Nationally, field service personnel live and work in each territory to respond
quickly to customer needs.



Requisition #.

Owner information

Vehicle #.

Posi-Plus model #:

Aerial lift information
~ Job #
Serial Rated voltage:
Vehicle information
Mak Transmission
Model # Make:
V.LN.: Model #
Year::
Pump information Power Take Off information
Make: Make:
Model Model #
Posi-Plus P/N. Posi-Plus P/N
Hydraulic system components

Hydraulic oil-
Suction filter ass'y P/
Suction fitter head P/
Suction fitter elernent P/N.

High pressure fiter ass'y P/N

Return fitter ass’y P/N
Return filter head P/N
turn filfer element P/N .

High pressure filter head P/N
High pressure filter element P/N
Engine speed P.T.O. Volumetric Flow
i RPM Ratio Capacity Pump Main circuit |Auxiliary circuit
j 700 54 po.cu./rev. SPM | 75GPM L JA
1000 1,54 po.cu./rev. | 10, | 107 GPM -
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Irem# Descrirrion PrEceno.

! I |PEDESTAL ASS'Y 242-9010-001-01-4
2 I |BOOM REST ASS'Y 242-9500-007-00-2
3 I |POWER TAKE OFF 100-134-175

4 I |Pump 100-320-157

5 I |STABILIZER BAR ASS'Y [REAR AXLE) 100-395-324

6 I |STABILIZER BAR ASS'Y (FRONT AXLE) 100-395-323

7 I |HIGH PRESSURE FILTER MOUNTING BRACKET 194-9137-003-00-1
8 I |RETURN LINE FILTER MOUNTING BRACKET 194-9156-002-01-1
Q I |SUCTION FILTER MOUNTING BRACKET 194-9156-002-01-1
10 I |RESERVOIR COVER 194-9197-006-02-2
I I |TURRET ASS’Y 242-4001-002-01-4
12 I |LOwWER BOOM 242~SOOI—OO 1-01-1
13 I {UPPER BOOM 242-2001-002-01-2
14 I [LOWER ARM UPPER BOOM 242-2002-002-03-4
15 I JUPPER ARM LOWER BOOM 242-5033-002-02-4
16 1 |LOWER ARM LOWER BOOM 242-5002-001-03-4
17 2 JUPPER LINK 242-3001-001-00-1
18 I {LIMIT SWITCH ASS'Y 100-148-003

19 I WUPPER CONTROLS MOUNTING BRACKET 242-1119-002-00-2
20 I IMOUNTING BRACKET 242-1010-012-00-3
21 I |HYDRAULIC COUPLING FEMALE 100-374-00]
22 I |HYDRAULIC COUPLING MALE 100-374-002
23 I |IMALE PIPE NIPPLE 100-293-005
24 I |MALE PIPE NIPPLE 100-293-007
25 I |PLUG 100-375-001
26 I 1Car 100-375-002
27 I |P.T.E. JOYSTICK VALVE CONTROL (RIGHT HANDLE) 100-262-350
28 1 |PLATFORM 100-003-045-0O1
29 I |INSULATED PLATFORM LINER 100-002-007
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frem# | @rv | DEscrIPTION Pagr#
2 INYLON LOCK NUT 100-025-027
2 |FLAT WASHER 100-036-022
2 \SHOULDER EYE BOLT 100-040-003
I |SEAL BEAM 100-142-001
I \WORKLIGHT 100-142-006
2 |ROTARY FLASHER - AMBER 100-143-027
2 LIGHT GUARD KIT FOR FLASHER 100-143-029
2 |VISIBEAM Il WORK LIGHT WITH 15 FT CONTROL CABLE 100-157-012
I \FIRE EXTINGUISHER WITH REFILL CARTRIDGE 100-395-061
I |FIRE EXTINGUISHER COVER 100-395-062
I |\FIRE EXTINGUISHER HOLDER 100-395-063
] |FIRE EXTINGUISHER 100-395-064
I |EMERGENCY TRIANGLE KIT 100-395-070
4 |FLARE 100-395-076
I |\FIRST AID KIT 100-395-077
I |SOFT CASE FOR 4 FLARES 100-395-079
I |GROUNDING LUG ASS'Y JOB 2-071-014-00-2
I |PINTLE HOOK ASS'Y 201-9200-002-00-2
4 \RUBBER WHEEL CHECK RC450-§
I |FILEBOX 8861-3
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frem# | Qrv |\ BEscriprion P #
2 |NYLON LOCK NUT 100-025-027
2 |FLAT WASHER 100-036-022
2 |SHOULDER EYE BOLT 100-040-003
B SEAL BEAM 100-142-001
I \WORK LIGHT 100-142-006
2 |ROTARY FLASHER -~ AMBER 100-143-027
2 |LIGHT GUARD KIT FOR FLASHER 100-143-029
2 |VISIBEAM Il WORK LIGHT WITH 15 FT CONTROL CABLE 100-157-012
I |FIRE EXTINGUISHER WITH REFILL CARTRIDGE 100-395-061
I |FIRE EXTINGUISHER COVER 100-395-062
I |FIRE EXTINGUISHER HOLDER 100-395-063
I |FIRE EXTINGUISHER 100-395-064
I |[EMERGENCY TRIANGLE KIT 100-395-070
4 FLare 1100-395-076
I FIRST AID KIT 100-395-077
I \SOFT CASE FOR 4 FLARES 100-395-079
I {GROUNDING LUG ASS'Y JOB 2-071-014-00-2
I |PINTLE HOOK ASS'Y 201-9200-002-00-2
4 |RUBBER WHEEL CHECK RC450-§
FiLE BOX 8861-3
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{PPER CONIRILS
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TECHNOLOGIES INC.

posrprus  [EALS LIST FIR MIDeL 2472 (JIB 1-954-002-00-2)




Irem# | Qré  \Descriprion - Price .
] I |TOOLS {UPPER CONTROLS — SINGLE TOOLS) 100-185-037-P2
2 ! AERIAL DEVICE/TOOLS/EMERGENCY STOP (UPPER CONTROLS) 100-185-063-P5
3 ] AERIAL DEVICE IDENTIFICATION {ON TURRET) 100-229-005-M 1
4 ] UPPER CONTROLS/LOWER CONTROLS/EMERGENCY STOP [LOWER CONTROLS) 100-230-017-P2
5 ] LOWER CONTROLS {LOWER CONTROLS) 100-231-045-P2
6 1 |MAIN PRESSURE [LOWER CONTROLS) 100-233-003-P2
7 ] |JOYSTICK UPPER CONTROLS (UPPER CONTROLS) 100-237-014-P2
8 ] PRESSURE [UPPER TOOLS) 100-277-001-P2
9 I |RETURN {UPPER TOOLS) 100-278-001-P2
10 ] DIELECTRIC TEST —~ DATE {ON BOOMS) 100-286-003-P5
1] ] POSI-PLUS’ {ON PLATFORM) 100-290-017-F3
12 2 |POSI-PLUS {ON UPPER BOOM) 100-290-018-F3
13 ] MAXIMUM PLATFORM CAPACITY 350 LB (INSIDE THE PLATFORM) 100-304-026-F2
14 I |BOOM UNSTOWED (INSIDE THE CABIN) 100-310-037-P2
15 ] P.T.O. {INSIDE THE CABIN) 100-314-044-pP2
16 ] ESSO Univis EXTRA (ON RESERVOIR) 100-310-045-P2
17 ] EMERGENCY PUMP (LOWER CONTROLS) 100-377-004-P2
18 i WARNING — PLATFORM (INSIDE THE PLATFORM] 100-377-047-V'5
10 ] EMERGENCY PUMP OPERAT:ON {LOWER CONTROLS) 100-377-050-P2
20 ] HIGH PRESSURE FILTER {LOWER CONTROLS) 100-377-051-P2
21 2 |DANGER — ELECTROCUTION HAZARD {UPPER AND LOWER CONTROLS}  |100-377-053-V5
29 2 DANGER ~ TRAINED PERSONNEL {UPPER AND LOWER CONTROLS) 100-377-054-V5
23 2 |DANGER ~ OPERATING PRECAUTIONS (UPPER AND LOWER CONTROLS]  |100-377-055-V5
24 3 IDANGER — ELECTROCUTION HAZARD (ON THE UTILITY BODY) 100-377-057-V5
25 1 {DANGER ~ CONDUCTIVE HOSES (UUPPER CONTROLS) 100-377-060-V5
26 ] DANGER ~ BODY HARNESS {UPPER CONTROLS) 100-377-061-V5
27 ] WARNING — MANUAL PLATFORM TILT (UPPER CONTROLS) 100-377-070-Vé
28 2 IDANGER — PINCH POINTS {UPPER AND LOWER CONTROLS) 100-377-098-V5

12
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POSI-PLUS TECHNOLOGIES INC.
VICTORIAVILLE, QUEBEC, Canada

AL DEVICES
MODEL | 200-42-A | SERIAL NUMBER | 03-05-282-1704 |
PLATFORM HEIGHT | 42 ft | HORIZONTALREACH | 34.6ff |

This aerial device complies with the requirements of the following standards:

ANSI No|  mmmeane- | CSA Ne°:| CSA-C225-00 |

CAPACITY RATING
WHEN THE UNIT IS MOUNTED IN ACCORDANCE WITH FACTORY INSTRUCTIONS ON A VEHICLE TYPE APPROVED
BY THE FACTORY AND IS IN SERVICE ON A FIRM AND LEVEL SURFACE WITH OUTRIGGERS EXTENDED (IF
APPLICABLE) TO A SOLID FOOTING. ITS CAPACHTY S :

| 350 LB |PER PLATFORM TR | TOTAL (BOTH PLATFORMS)

FOR RATINGS OTHER THAN ABOVE, CONSULT FACTORY FOR INFORMATION.

MAXIMUM HYDRAULIC PRESSURE [ 3000 PS |

RATED LINE VOLTAGE ] Below 69 kV ]

LOWER BOOM CHART # [ ......... ] UPPER BOOM CHART # [ ......... j
WARNING: BEFORE OPERATING THIS UNIT, YOU MUST READ AND UNDERSTAND ALL OPERATING AND
SAFETY INFORMATION IN REFERENCE MANUALS AND ALL INFORMATION ON THIS
PLACARD.
DAILY CHECK: 1) CHECK LEVEL IN HYDRAULIC OIL RESERVOIR.

2) CHECK UNIT FOR VISIBLE DEFECTS OR LOOSE OBJECTS.
3) CHECK INSULATED BOOMS AND OTHER INSULATING MATERIAL FOR CLEANLINESS.

WEEKLY CHECK: 17 GREASE ALL FITTINGS.

OPERATION

WARNING: DO NOT OPERATE THIS AERIAL DEVICE WITHOUT FIRST HAVING THE OUTRIGGERS IN
CONTACT WITH THE GROUND (IF APPLICABLE). CAPACITIES MUST NEVER BE EXCEEDED.
OVERLOADING CAN CAUSE DAMAGE TO THE UNIT AND SERIOUS PERSONAL INJURY MAY
RESULT.

1) APPLY VEHICLE PARKING BRAKES AND SET WHEEL CHOCKS ON BOTH SIDES.
2) START ENGINE AND ENGAGE PTO.
3) EXTEND OUTRIGGERS TO A SOUID FOOTING (IF APPLICABLE).
4y OPERATE ALL HYDRAULIC CONTROLS SLOWLY AND DELIBERATELY
FOR SMOOTH PLATFORM MOTION,

100-"" 005

o
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PRESSURE RETURN

10003001 172400

100-277-001-P2 100-278-001-P2

EECTRIDUE (BELESRRC TR

100-286-003-P5 100-290-017-F3

MAXIMUM PLATFORM
CAPACITY

350 LBS 160

KG

100-290-018-F3 100-304-026-P2
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BOOM P T C)

UNSTOWED
0N 0044

1005 0037

100-310-044-P2

100-310-037-P2

EMERGENCY
PUMP

e ETF-006

HUILE ESSO UNIVIS EXTRA
ESSO UNIVIS EXTRAOIL

100-377-004-P2

100-310-045-P2

EMERGENCY PUMP OPERATION

TO OPERAYE FROM UPRER CONTROLS:

ELECTROCUTION HAZARD
THIS PLATFORM WITHOUT A
CERTIFIED INSULATING LINER IS

NOT CERTIFIED AS AN ELECTRICAL
BARRIER

YO QPERATE FROM LOWER CONTROLE:

a
[HOCI St

100-377-047-V5 100-377-050-P2
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I DANGER

HIGH PRESS URE FILTER
GREER LAMEF - NORMAL
AMEBER LAMP - REPLA.C_ ELEMENT

A7 7051

100-377-051-P2 100-377-053-V5

1. DANGER [ 1 DANGER

5 INSURY WILE RE =SSty

OHLY TRAINED PERSOHNEL MUST BE
ALLOWED TO OPERATE THIS ABRIAL
DEVICE, QTHERWISE, OPERATORS
SUBJECT THEMSELVES ARD OTHERS TO
DEATH OR SERIQUS INJURY

YORE ARG NOT ALLDWY
AERIAL TE

33 T(} OPFRA TE THIS

1700-377-054—\7/5 100-377-055-V5

1. DANG

DANGER CONDUCTIVE HOSES WILL CAUSE
DEATH OR SERIOUS INJURIES

KON HAZARD

o ’,;'.'A‘/f“

WITCETT 3G

100-377-057-V5 100-377-060-V5
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- DURING QPERATION OF THIS AERL
- OFPERATOR{S) SHALL ALWNAYS WEAR A CERTI
FULL BODY HARNESS WATH A LANYARD  ATTACHED
| AND SECURED TO THE ANCHOR PROVIDEDR ON THE
AERAL OEWCE AT THE UPR TROLS

STATION

100-377-061-V5

Ty
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s

Al INJURE

100-377-098-V5

WARNING

18

100-377-070-V6



61

@ |

(O0R THIS SIDE ——

THE REAR MOUNTING PLATE HAVE | +
T0 B INSTALLED S0 A4S NDT 10
[NTERFERE WITH THE REAR
STABILIZER B4R

T T T

TORLE:
BLACK BOLT: 250 F1-1B LUBRIF,
(REY BOLT (DACRGHED ). 210 FI-LB LLBRIF.

POSFPLUS

TECHNOLOGIES INC.

SUB-FRAME ASS"Y (242-8000-017-00-4)




Trem# | Quv  |BESCRIPTION Panr#
] I IMOUNTING BRACKET 242-9001-017-XX-4
2 I IPEDESTAL ASS'Y SEE MAIN PARTS LiST
3 I |IBOOM REST SEE MAIN
4 4 |COVER PLATE 194-9586-001-XX-1
5 4 IMOUNTING PLATE 194-9121-012-XX-1
6 40  |FLAT WASHER 100-036-008
7 20 INUTLOCK 100-025-003
8 20  |HEXAGONAL HEAD BOLT 100-006-035

20
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postELYs  PEJESTAL DOOR (180-9212-016-00-2)

TECHNOLOGIES INC.
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Irem# | Qv |BeSCRIPTION PaRT #
] ] DooRr 190-9210-004-XX-1
2 2 |HINGE ‘ 100-055-004
3 I LIFT & TURN LATCH : 100-248-002

o ST —
e ———y

Parts monual -
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Irm# | Qry |\ DeschiPrion Pagr#
] I |AIR CYLINDER 100-362-030
2 I |[HOOK LoCcK 500-1701-002-XX-2
3 I |LOWER BOOM AIR CYLINDER MOUNTING BRACKET 500-1706-010-XX-2
4 I |UPPER BOOM ARM 242-9505-001-XX-2
5 I Hook 194-1707-002-XX-1
6 4 |HEXAGONAL HEAD BOLT 100-006-189
7 3 |COTIER PIN 100-023-003
8 2 |CLEVIS PIN 100-022-011
Q I {HEXAGONALNUT 100-004-017
10 I |CLEVIS YOKE 100-341-004
11 I |CLEVIS PIN 100-022-023
12 4 \FLANGE WHIZ-LOCK SCREW 100-006-169
13 3 |ELBOW MALE 90 FOR TUBING NYLON PIPE 100-350-071
14 2 |TEE UNION 100-350-090
15 AIR TUBING 084-01
16 I |CHECK VALVE 100-010-021
17 2 |ABSORBING PLATE 500-9043-018-XX-1
18 2 |RUBBER PLATE 100-242-005
19 4 |HEXAGONAL HEAD BOLT 100-006-245
20 4 |FLAT WASHER 100-036-027
21 (1) |LOWER BOOM LIMIT SWITCH SEE MAIN PARTS LIST
22 [1)  |DRILLING DETAIL OF LOWER BOOM 242-1715-001-XX-2

24
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frm# | @ry | DEscriFTion Pagr #
] I LAIR CYLINDER 100-362-030
2 I |CHECK VALVE 100-010-021
3 1 {UPPER BOOM RST MAIN TUBE 242-1725-003-XX-2
4 3  |COTIER PIN 100-023-003
5 2 |CLEVISPIN 100-022-011
6 I INur 100-004-017
7 I |CLEVIS YOKE 100-341-004
8 I |CLEVIS PIN 100-022-023
9 4 |HEXAGONAL HEAD BOLT 100-006-033
10 I |Hook 194-1708-002-XX-1
11 4 |NYLON INSERT LOCK NUT 100-025-020
12 4 |BoLT 100-000-098
13 2 |AIR ELBOW 100-350-071
14 4 |LOCK WASHER 100-007-008
15 2 |AIRTUBING 084-01
16 2 |CONNECTING LINK 242-1735-001-XX-1
17 2 |RUBBER PLATE 100-242-005
18
19 4 |FLAT WASHER 100-036-027
20 4 INYLON INSERT LOCK NUT 100-025-041
21 I |UPPER BOOM REST RUBBER PAD 500-9043-023-XX-1
22 I |LOCK SYSTEM SUPPORT 242-1728-004-XX-2
23 I |BELT ASS'Y WITH RING 242-1732-003-XX-2
24 I |BELT ASS'Y 242-1732-004-XX-2
25 2 |{CYLINDRICAL HEAD BOLT 100-001-086
26 2 |RUBBER STICKERS 242-1724-002-XX-1
27 4 |BotLr 100-000-099
Parts manual -
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resFRLYs  AJJISTABLE CONNECTING LINC (500-7110-00%-01-3)

TECHNOLOGIES INC.




frem# | Qry | Bescrierion Panr#
] I SQUARE ROD 500-7112-013-XX-2
2 I |RODEND 500-7111-002-XX-2
3 I |RODEND 500-7104-003-XX-2
4 I Nur 100-004-085
5 2 |BUSHING GLYCODUR 100-021-032
6 I |Nur 100-004-065
7 2  |SPACER 500-7113-002-XX-1

28
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POSHPLUS

TECHNGLOGIES INC.

LEVELING SYSTEM ASS"Y (242-7000-102-00-4)




Irem# | @ry |\ DEscrIpTion Fagr#

] I |LOWER BOOM LEVELING SYSTEM 194-7023-107-XX-3
2 I |UPPER BOOM LEVELING SYSTEM 192-7024-107-XX-3
3 2 |PINION 242-7015-002-XX-2
4 I |ADJUSTING LINKAGE ASS'Y 190-7003-006-X X-2
5 3 |CHAIN TENSIONER 190-7019-005-X X~ 1
6 2 |CHAIN TENSIONER 190-7019-006-XX-1
7 I |CYLINDER ASS'Y REFER 70 TARLE OF CONTENTS
8 2 |Bour 100-006-027

9 2 |\BoLT WHIZ-LOCK 100-006-149

10 I |SHAFT 500-7005-105-XX-1
11 I |SHAFT 500-7005-103-XX-1
12 2 |Lock PIN 500-7002-001-XX-1
13 I |PINION ASS'Y 242-7010-002-XX-2
4 | 12 Bor 100-001-078

15 2 |RING 242-7001-002-XX-1
16 2  |SPACER 242-1006-001-XX-1
17 2  |SPACER 242-1006-002-XX-1
18 4 Botr 100-006-086

30
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BescripTion

Part #

N 0N O ANy

- a
W oW W

LEVELING ROD

LEVELUNG ROD
ADJUSTER BLOCK
LEVELING ADJUSTER
CHAIN

CHAIN

MASTER LINK

Nur

SHOULDER BOLT

NYLON INSERT LOCK NUT

FLAT WASHER

192-7030-131-XX-3
192-7031-128-XX-3
192-7004-001-XX-2
192-7007-001-XX-2
192-7017-013-XX-2
192-7017-015-XX-2
100-054-001
100-004-007
100-024-004
100-025-010
100-036-001

Parts manual -




£e

DO & SCONNES N\

X BUKET _i__ + LB i

\ /
(RN g i 7]{ mﬁ_ ] . -—/——\—}@\/’? .

posmeews  LEVELING SYSTEM ASS'Y UPPER BODM (192-7024-106-00-3 / 192-7024-107-00-3)

TECHNDLOGIES INC.




Irem# | Qry  \Descriprion PART #
! I |LEVELING ROD ASS'Y 192-7031-122-XX-3
2 I |LEVELING ROD ASS'Y 192-7030-125-XX-3
3 I |ADJUSTER BLOCK 192-7004-001-XX-2
4 I |LEVELING ADJUSTER 192-7007-001-XX-2
5 I |CHAIN 192-7017-027-XX-2
6 I ICHAIN 192-7017-007-XX-2
7 I |IMASTER LINK 100-054-001
8 I INuT 100-004-007
9 3 |SHOULDER BOLT 100-024-004
10 3 INYLON INSERT LOCK NUT 100-025-010
1 3 |FLAT WASHER 100-036-001

34
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posrHrus  ADJUSTING LINKAGE ASS'Y (190-7003-006-07-2)

TECHNOLOGIES INC.




fem#t | @vv  |Bescription Parr#
] ] ADJUSTING LINKAGE 190-7004-006-XX-2
3 ] (GREASE FITTING 100-057-001
4 2 BUSHING GLYCODUR 100-021-024

Parts manual -
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fOPesenys  LINER BDH CHLINER (242-30)1-001-00-4, 242-3011-002-004)




Irem# | @ry | Deseriprion Pagr#

] I |CYLNDER 242-3020-001-XX-3

2 1 |Rop 194-3026-106-XX-2

3 I |PISTON 194-3048-001-XX-2

4 2 |HEX. SOCKET SET SCREWS 100-034-066

5 I |Heap 194-3036-003-XX-2

6 I |CYLNDER ROD END 194-3031-003-XX-2

7 I |NYLON INSERT LOCK NUT 500-3302-002-XX-1

8 I |BUSHING GLYCODUR 100-021-022

Q 2 |SNAPRING 100-042-003

10 I |SPHERICAL PLAIN BEARING 100-038-007

11 4 |Botr 100-001-012

12 I |HYDRAULIC ASS'Y 500-3320-013-XX-2
I |SEALKIT 100-282-045

13 (1) WEARRING (100-218-004)

14 (1) PISTON SEAL (100-284-012)

15 (1) |"O™RING SEAL (100-214-009)

16 (1) |BACK-UP RING (100-216-006)

17 (1) J"O"“RING (100-214-008)

18 (3) |WEARRING (100-218-021)

19 (1) |BT TYPE ROD SEAL (100-212-045)

20 (1) WiPER (100-215-004)

21 2 |GREASE FITTING 100-057-001

22 2 |BUSHING GLYCODUR 100-021-023

23 2  (FimNG 100-017-008

38
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SCALE:
1.2

DATE:
2001-06-05{ & 4

POSHPLUS

TECHNOLOGIES INC,

REF . 500-3300-05X-XX-4

Z,VJVPN L TV UINDER HOLDING VALVE ASS'Y
(B 500-3320-013-01-2 |

[ NUMBER:




oy

gyl

TEM|  DRAWING DESCRIPTION any|
1 | 500-3319-012-00-2 |HOLDING VALVE MANIFOLD 1
2 100-268-013 | O-RING 7

3 100-066-012 | CARTRIDGE 2
4 100-066-055 | CARTRIDGE 2

MPCSHPLUS

TECHNOLOGIES INC.

T‘TLECYL NDER HOLDING VALVE ASS'Y

PART
NUMBER:

500-3320-013-01-2

f




157

Ay B j‘) bl @{
H HLIRE 1 282
!

¥

IRRE (ATRIREN b
0 F148, LR en

IR
T
@
HRLE:
1 P8 gt

=
-
2

PESHPLUS

TECHNOLOGIES INC.

1

Sspyety
0E: (N ORE: i)
W8 =2

SECTIN A - 4° SECLIB R - B

LPPER BOCM CYLINDER «190-3011-301-02-4, 190-3011-302-02-4)




Irem# - @y | DESCRIPTION Pasr#

] I |Rop 192-3026-006-XX-2
2 I |HEaD 190-3027-002-XX-2
3 I |PISTON 194-3049-003-XX-2
4 ] |CYLINDER ASS'Y 190-3020-302-XX-3
5 I |CYLINDER ROD END 192-3108-001-XX-2
6 I |VALVE ASS'Y 500-9142-008-XX-2
7 ] |SEALKIT 100-282-038

8 (1) |WEARRING (100-218-001)

9 (1] |O-RING (100-214-003)

10 [1) 1O-RING SEAL (100-214-004)

11 (1) |BACK-UP RING (100-216-002)

12 (1} |O-RING (100-212-036)

13 (1) |WIPER [100-215-002)

14 [1) |WEARRING (100-218-002)

15 (1) |WEARRING (100-218-010)

16 (1) |SQUARE RING (100-284-011)

17 3 |BUSHING GLYCODUR 100-021-013

18 Z  |SNAPRING 100-042-005

% I |SPHERICAL PLAIN BEARING 100-038-006

20 4 |Bour 100-006-264

21 I |GREASE FITTING 100-057-001

22 | |GREASE FITTING 100-057-002

23 ] INYLON INSERT LOCK NUT 500-3302-002-XX-1
24 2 |SETSCREW 100-034-066

25 2 |EBOW 100-014-006
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MOTES: - CARTRIDGE TORGUE: 20 FT-LB

- FIR (ARTRIDGE PRESSURE
AUJUSTEMENT SEE WORK
METHODS 1409-016. XXA

POSHPLUS

TECHNOLOGIES INC.

VALVE ASS'Y (500-9142-008-01-2)

ROD

BARREL

——————

—0—
£
A
|
e

.—..(}_-‘_.

VALVES




Irem &

DEscRIPTION

ParT#

grv
! I IMANIFOLD 500-9143-004-XX-2
2 2 |CARTRIDGE 100-066-012
3 2 |'O™-RING 100-288-015
4 2 |CARTRIDGE 100-066-055
Parls manua -
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HUSE CLVER FUR AERIAL OEVICE (MUDEL 2000 (242-6100-001-00-2)




frem# | Qv |DESCRIPTION PaRT #
] 12" |NYLON HOSE PROTECTOR 2" 077-11
2 1.4" INYLON HOSE PROTECTOR 1.81" 077-12
3 12" INYLON HOSE PROTECTOR 2 /2" 077-13
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RUTARY JUINTS ASS'Y (242-8055-001-01-3

)
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Iz | Qry | Descriprion Papr#

! 2 |ROTATION BASE 194-9429-002-XX-1

2 2 |Bour 100-006-260

3 2 INYLON INSERT LOCK NUT 100-025-020

4 6 |BoLr 100-006-086

5 6 |NYLON INSERT LOCK NUT 100-025-010

6 3 |SPACER 194-9013-006-XX-1

7 2 |SPACER 194-9058-001-XX-1

8 2 |FLAT WASHER 100-036-009

? (1) |HYDRAULIC ROTARY JOINT ASS'Y REFER TO TABLE OF CONTENTS
10 3 |SPRING WASHER 100-007-005

11 (1) |PNEUMATIC ROTARY JOINT ASS'Y REFER TO TABLE OF CONTENTS
12 2 |BoLt 194-9057-002-XX-1

13 4 INYLON INSERT LOCK NUT 100-025-008

14 2 |SET SCREW 100-034-007

15 2 INur 100-004-030

16 (1) |ELECTRIC CONTINUOUS ROTATION REFER TO TABLE OF CONTENTS
17 | 3 |sour 100-006-014

18 3 {Botr 100-006-101

19 3 |Lock wASHER 100-007-018
20 I |ANCHORAGE PLATE 194-6041-002-XX-1
21 2 |ANCHORAGE PLATE 194-6041-004-XX-1
22 4 \BoLt 100-001-053

23 8  |FLAT WASHER 100-036-046
24 4 LOCK WASHER 100-007-023
25 I |SET SCREW 100-034-016
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posieLus  HYIRALIC ROTARY JOINT ASS™Y (194-6050-020-00-3)

TECHNOLDGIES INC.
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Iz \ Qv \DescripTion Puapr#
! I |HYDRAULIC ROTATION ASS'Y 194-6053-001-XX-2
2 2 |EBOW 100-014-009
3 2 |EwBow 100-014-007
4 2 |FminG 100-017-013
5 I |FriNG 100-017-009
6 8 |BoLT 100-006-189
7 2 |"L" BRACKET 200-0094-004-XX-1
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TECHNOLOGIES INC.
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UNIREX LOTEMP EP

INSIOE VIEW (OF ROTATION MANIFOLD

HYORAULTC ROTARY JUINT ASS'Y (194-6053-001-01-2)

A
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DESCRIPTION

PrrT #

O 0 N O L A W N

S

QUTSIDE MANIFOLD

INSIDE MANIFOLD

BUSHING

ROTATION BASF

FLAT HEAD HEX. SOCKET BOLT
SEALKIT

"V RING

"U" cup SEAL

"O"-RING

PISTON RING

194-6035-004-XX-3
194-6038-002-XX-2
194-6036-004-XX-1
194-6037-003-XX-1
100-000-036
100-282-071
(100-041-011)
(100-212-052)
(100-214-041)
(100-284-008)

Parts monuc! -
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sospeaws  PUELMATIC ROTARY JOINT 4SS'Y
s I (104-605(-001-01-2)




lem# | @Qrv  |DESCRIPTION ParT #
] I |RoTanoN BASE 194-6037-004-XX-1
2 I |PNEUMATIC SWIVEL CYLINDER 194-6040-001-XX-2
3 3 |Boir 100-001-001
4 I |HOLLOW HEX. PLUG 100-197-002
5 I {PNEUMATIC SWIVEL PISTON 194-6039-002-XX-3
6 I |SNAP RING EXTERNAL 100-301-014
7 I |HOLLOW HEX. PLUG 100-197-004
8 2 |FIMNG 100-350-046
Q 2 |EBOwW 100-350-070
10 (1) |PLASTIC TUBING 084-01
11 I |SEALKIT 100-282-074
12 (3] |O-RING (100-288-046)
13 (4) |'T" SEAL (100-284-101)
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\@ (WELDED HIRES)

cospenys  ROTATION CONTINGE ELECTRIBLE 4SS FE
TECHNOLOGIES INC. ( I 94 _6625‘007__00_2 )
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Irem# | Qrv | Descrirrion Pagr#
! 4 \TERMINAL 100-280-252
2 7 |{TERMINAL 100-280-300
3 I |TERMINAL 100-280-406
4 3.4’ |BROWN WIRE 100-169-010
5 3.4" |BLACK WIRE 100-169-020
o) 3.4’ |GREEN WIRE 100-169-018
7 3.2" |FLEXIBLE CONDUCT 100-064-012
8 ] |HEAT SHRINKABLE SLEEVES 100-280-063
9 1.5" |WIRre 100-170-023
10 I |ELECTRICAL CONTINUOUS ROTATION 100-148-037
11 ] {HEAT SHRINKABLE SLEEVES 100-280-060
12 I |HEAT SHRINKABLE SLEEVES 100-280-061
13 I |SPACER 194-9058-006-XX-1
14 4 |TERMINAL 100-280-202
15 I [TERMINAL 100-280-405
Parts manual
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posieLyus  HIGH PRESSLRE FILTER ASS"Y (194-6026-005-00-1)

TECHNOLOGIES INC
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femz | Qw  |Bescripmion Pants # |
] (1] |Pump 100-320-157
2 I \FITING 100-017-015
3 I FITTING 100-017-030
4 I ELBow 100-014-009
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% SUB-FRAVE /

EMERGENCY LET DOWN- SYSTEM (156-0006-002-00-2)
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PrRr#

Irem# | Qv \Descriprion

] I [MOTOR AND PUMP ASS'Y 100-349-015

3 I |ELBOW 100-014-007

4 I |ELBOow 100-014-002

5 I |EMERGENCY LET-DOWN SUPPORT 194-9705-003-XX-2
6 I {CLAMP 100-303-003

7 I ["U-PACKING 192-1109-005-XX-1
8 2 |BoLr 100-006-027

9 2 |LOCK WASHER 100-007-007

12 1 |ELBOW 100-013-004

13 2 |EBOW 100-013-015

14 I |HIGH PRESSURE IN-LINE CHECK VALVE 100-010-018

15 I |Tee 100-397-004

16 1 \Bour 100-006-034

17 I |FLAT WASHER 100-036-021

18 I INYLON INSERT LOCK NUT 100-025-011

19 I |BRACKET 194-6030-00 1-XX-1
20 REF |HOSE ASS'Y 034-01/11
21 REF |HOSE ASS'Y O32§OI/H
22 REF |[EMERGENCY LET DOWN CIRCUIT 196-6517-002-XX-2
23 I |SPACER 194-9649-011-XX-1
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JOFostenys  REIURN FILTER ASS'Y (194-6029-008-00-)

64




frem# | @rv |\ DEScRiPTIoN Papr#

] I {HYDRAULIC FILTER HEAD 100-115-008
2 1 |CARTRIDGE 100-093-002
3 2 |EwBOow 100-013-043
4 2 |BRASS GATES VALVES 100-114-002
5 2 |CLOSE NIPPLE 100-035-026
6 3 |Botr 100-006-164
7

8 I |SuPPORT 194-9158-011-XX-1
9 2 INYLONINSERT LOCK NUT 100-025-011
10 2 |\FLAT WASHER 100-036-021
M 2 Borr 100-006-109
12 2 [|ELeOw 100-361-016
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SECTION "A - A"

SEE DETAIL "B"

=

I,

poskRLYs  RESERVIIR ASS'Y  (242-9765-007-01-2)

TECHNOLOGIES INC.
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frem# | @rv |\ DEScaiprion Parr#

] | IMAGNET 100243001
2 I |GASKET 100-166-002
3 (1) |COVER ASS'Y 194-9197-006-XX-2
4 14 BoLr 100-006-100
5 14 |WASHER 100-365-001
6 (1} |FILLER BREATHER 100-094-015
/7 I |FLUID LEVEL 100-092-001
8 I PG 100-110-001
9 I |VALVE 100-114-001
10 I |SET SCREW 100-065-016
1] I |LOCK WASHER 100-007-013
12 4 |LOCK WASHER 100-007-007
13 4 \BoLr 100-006-027
14 I |RETURN LINE FILTER 100-093-015
15 0.7' \Hose 033-16

16 I |CLamp 100-292-001
17 I FITING 100-247-004
18 I IFIITING 100-017-044
19 I FITING 100-247-001
20 (1] |PLWG 100-043-004
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1NER RACE (AP SCREW TORQLE PATTERN

TR
ACK FINISH BOLT:) 150 FI-LB LB,
AT FINISK BOLT: | 125 FT-B LS.
DACRDED)

BLACK FINISH BOLT:| 40 F1-18 LUB.
DRAY FINISH BOLT: 1280 FTALB LB,
LU A - 8 8X8XJ0) {DARDED

89
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peskPLYs  JIRRET ASS'Y (242-4000-002-01-3)

TECHNOLOGIES INC,




/ Trem i

Qrv |\ Drscriprion Pagr#
] (1) |TURRET ASS'Y 242-4001-001-XX-4
2 I |GUARD AND PINION ASS'Y 190-4018-002-XX-2
3 4 |LOCK WASHER 100-007-005
4 I |TURNABLE BEARING 100-052-005
N I |HYDRAULIC SYSTEM AT TURRET z
6 I |BOYAUX FLEXIBLE ASS'E
7 I |ROTATION MECHANISM PPT-0063-005-XX-1
8 16 |SPACER 190-4031-007-XX-2
Q 16 FLAT WASHER 190-4029-001-XX-1
10 16 |BoLr 100-036-008
11 4 Botr 100-006-057
12 2 Bour 100-001-064
13 4 BoLr 100-006-162
14 2 Nur 100-006-189
15 100-004-001
16 4 |Bour
100-006-176
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HRUE
BLACK £ INISH BOLT:{9B £1-1B LB,
RAY FINISH B0LT: {50 FY-LB LUB.
DACREHET)

UIL LEVEL
CHECK PLUG

INET FIR BRACE

SAE #4.
PUNCH "P" BLOC VALVE DETAIL

GEAR BOX LUBRICATION

- £P 80W-90 BIL

- FILL THE GEAR BOX 10
THE DIL LEVEL CHECK PLUG
CAPPROXIMITLY 950 al)

PoskRLus  RITATIION MECHANISM ASS"Y (190-4031-007-01-2)

TECHNOLOGIES INC.




frem# | Qrv  |\BEscripmion PaRT #
] I |HYDRAULIC MOTOR 100-049-011
2 I [VALVE ASS'Y 194-9111-001-XX-2
3 4 Bolr 100-006-110
4 | 4 |LockwasHER 100-007-018
5 2 |Bour 100-006-017
6 2 |FLAT WASHER 100-036-027
7 2 {"O"RING 100-288-014
8 I \GASKET 100-048-046
Q I \MODIFIED BOLT 199-6001-008-X X~
10 I |MODIFIED TEE 192-6014-017-XX-1
I I |HYDRAULIC TUBING ASS'Y 192-6008-380-X X-2
12 I |PLANETARY GEAR REDUCER 150-4029-002-XX-1
13 I |ELBOW 100-014-001
14 I Ewow 100-014-006
15 I |EBOwW 100-074-002
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VALVE  BRAKE  VALVE

NOTE: - TORGUE:
CARTRIOGE

20 FT-18
R !
_________________ =
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pesiRLYs  YALVE ASS'Y - MOTOR - (194-9111-001-01-/)

TECHNOLOGIES INC.
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Irm# | Qv | Descriprion PaRT#
] I |BLOCK VALVE 194-9110-001-XX-3
2 2 |CARIRIDGE 100-066-012
3 I |CARTRIDGE 100-066-013
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Irem # DEscrirrion Pant#
! ! GEAR 190-4019-002-XX-1
2 I |PINION GUARD 190-4020-002-XX-1
3 I |GUARD BOTTOM PLATE 190-4021-002-XX-1
4 4 JLINK 150-4022-001-XX-1
5 (4] |Botr 100-006-013
o) 4 Nur 100-044-001
7 (4) |LOCK WASHER 100-007-004
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b= SECTION “A - A"

|

PeSkHLYS  [[WER ARM CONNECTING LINK ASS'Y (242-3006-001-00-7)

TECHNOLOGIES INC.
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Descriprion

PaRT #

LOWER LINK ASS'Y
RiNG

(GREASE FITTING

242-3005-001-XX-2
242-3003-001-XX-1
100-057-001

80
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SEE OWG WIRE HARNESS OIAGRAM

-
SEE DHG }
ELECTRD. TRANSMISSION WIRING DIAGRAM
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poskPrys  [JIFFERENTIAL FRESSURE CIRCUIT (197-6515-002-00-2)

TECHNOLGGIES IHC.




Irem# | @ry | Descriprion Pugr#
! I APRESSURE SWITCH e
2 I |GREEN PILOT LIGHT 100-153-002
3 I JAMBER PILOT LIGHT 100-153-004
4 I |SHELL 100-379-001
5 I |{CLAMP + BOOTH 100-380-001
6 1 |\WIRe 18/3 100-381-001
7 6 |TERMINAL 100-280-202
8 6 |WPS 14 100-280-300
? 2 |WPC 3M 100-280-405
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REAR OF TRUCK

EMERGENCY PUMP

POSHPLUS

TECHNOLDGIES INC.
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CONTACT ;
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(TRiE ]

EMERGENCY PUMP SUPLY (196-6517-

003-04-2)




fremz | Qv | DESCRIPTION Fagr#

! 4 ITERMINAL 100-280-002
2 4 \TERMINAL 100-280-202
3 3 {TERMINAL 100-280-012
4 I |SwitcH 100-144-003
5 4  \WPS 14 100-280-300
6 23" |WIre 100-169-011
7 0 |PRESSURE SWITCH 100-154-005
8 2 |WPC2M 100-280-403
9 REF |SOLENOIDE 100-349-008
10 12" |FiLs 16-2 100-170-004
I 23" |HOSE SYNFLEX 037-02

12 I |TERMINAL 100-280-006
13 I Fuse 100-246-021
14 I |FUSE BLOCK 100-160-006
15 2 |NYLON INSERT LOCK NUT 100-025-009
16 I Bour 100-000-007
17 I TERMINAL 100-280-166
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REFER 10 THE APPLICABLE
HYORAULIC SCHEMATIC

o= ORENG

FOR MORE DETAILS O ©,

P, A ¢
[ !

{»._ P | BACK N> 4 >

Lig 2 GREEN =g >
{ {

O ! 3 RED > >+—(CTELLON 16 G)——= 10 THE ENGINE SPEED ACTIVATCR
400?55%\ REFER TO THE FINAL

POSHPLUS

TECHNOLOGIES INC,

INSTALLATION DRAWING
FOR MORE DETAILS

TW SPEED THROTTLE ELECTRO-HYORALLIC (194-6513-045-00-1)




frem# | @ry | DEscriPTion PaRT#
] I |PRESSURE SWITCH 100-348-021
2 I IMODIFIED TEE 192-6014-004-XX-1
3 I ORIFICE 199-6001-001-XX-1
4 2 |TERMINAL MALE 100-280-202
5 3 |TERMINAL FEMALE 100-280-252
6 6 |WPS 16 GREEN 100-280-301
7 ] WPP 14-16 PLUG 100-280-330
8 ] WPC 3 FEMALE 100-280-404
% I |WPC 3 MALE 100-280-405
Parts mant
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HICRO-SWITCH OF UPPER BODM
IS USE TO PILOT THE VALVE
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TECHNOLOGIES INC.
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! NHITE 14 G 1 PRESSIRE SWITCH CREEN 14 G, R :
L LALE O T /i | ORONG BIACK 12 G4, :
: = poow ot OF STou ;
e o e o v e e o o - e e e e e e e ke me e wm e e e e . v e em o e e km e wn e e e 4

0,

pospELYs  PRESSURE LIMITER SYSTEM  (136-6526-019-00-2)
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lem# | Qrv  |DESCRIPTION PaRT #
] (1] |PRESSURE REDUCING VALVE 192-0020-001-XX-2
2 I |DIN CONNECTOR 100-369-003
3 5 |TERMINAL 100-280-062
4 I |WIRE 14 GA. RED 100-169-030
5 2 |WIRE 14 GA. BLACK 100-169-009
6 2 |FLEXIBLE CONDUCTOR 100-064-012
7 4 |TERMINAL 100-280-202
8 4 |WEATHER PACK SEAL 100-280-300
9 I |WEATHER PACK CONNECTOR 100-280-406
10 I IMICRO-SWITCH 100-148-003
1] I |SPRING LEVER 100-148-016
12 ] |FITTING 100-171-007
13 I |WIRE 14 GA. WHITE 100-169-025
14 I |WIRE 14 GA. GREEN 100-169-019
16 2 |[HEXAGONAL HEAD BOLT 100-006-268
17 2 |FLAT WASHER 100-036-026
18 2 INYLON INSERT LOCK NUT 100-025-009
19 I \Tee 100-070-003
20 I |TeE 100-011-003
21 I |ELBOW 100-074-002
22 I |EBOow 100-014-006
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i

pesFRLus  VALYE ASS'Y (192-0020-001-01-2)

TECHNOLOGIES INC.
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Irem# | @rv  |DESCRIPTION Pant #.
] ] BLOCK VALVE 192-0020-002-XX-2
2 I |CARTRIDGE SOLENOID SV3 100-354-043
3 I |Carmrince CVI 100-063-003
4 ] CARTRIDGE PRV2 100-354-042
5 ! PIPE PLUG SAE-2 100-198-004
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PARKING BRAKE
PRESSURE SWITCH N.O.

RED 18 GA. (TOP.T.0, SWITCH)

* REFER 10 THE VELVAC DMG NO. 1000012 FOR

THE IMPORTANT INSTALLATION INSTRUCTIDNS
OF THE PNEUMATIC CYLINOERS

LOWER BOOM
PNEUMATIC CYLINDER

)

T-ﬁgj UPPER BOOM
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Irem# | @ |DrscripTion Panr#
! I |PNEUMATIC VALVE 100-348-029
2 I |PRESSURE SWITCH 100-154-001
3 ] |Buzzer 100-149-004
4 I |RELAY 100-408-024
5 6 162 WIRE 100-170-008
6 I FTTING 100-350-187
7 I |FITING 100-350-190
8 1 PG 100-019-001
9 I FITTING 100-350-071
10 I FITING 100-293-003
I I |FITING 100-072-002
12 I \FITING 100-350-049
13 (1] |FLOW CONTROL VALVE WITH BY-PASS 100-010-021
14 2 |HEXAGON CAP SCREW BOLT 100-006-055
15 2 LockNUT 100-025-009
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Irem 4

DrscrirTion
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BUCKET ANCHORING PLATE

UPPER CONTROLS MOUNTING BRACKET

RETAINING COVER

SINGLE ACTING BALL LOCK PIN
HEX. SOCKET HEAD CAP SCREW
FLANGE WHIZ-LOCK SCREW
PLATFORM SHAFT MOUNTING BRACKET
SPACER

SPACER

SPACER

PINION

SOCKET CAP SCREW

FLAT SOCKET HEAD CAP SCREW
HEX. CAP SCREW

FLAT WASHER

SNAP RING

MUFFLER COLLAR

NYLON INSERT LOCK NUT

RING

RING

NYLON INSERT LOCK NUT
GREASE FITTING

SPACER

HEX, CAP SCREW

FLAT WASHER

- 1LOCK WASHER

Q- : AT ot
OEE MAIN FARTS LIST
SEE MAIN PARTS LiST

242-1024-002-XX-1
100-026-059
100-001-080
100-006-149
242-1001-001-XX-2
242-1006-001-XX-1
242-1006-002-XX-1
242-1005-002-XX-1
242-7015-002-XX-2
100-001-078
100-000-091
100-006-290
100-036-020
100-301-023
100-303-009
100-025-010
242-7001-003-XX-1
242-7001-001-XX-1
100-025-013
100-057-002
242-1020-001-XX-1
100-006-127
100-036-001
100-007-015
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PaRT#

Irm# | Qry | DescriFTion

! 1 |LOCK PLATE 242-1012-002-XX-1
2 I IDANFOSS VALVE 100-127-201

3 I {VALVEBLB | SPOOL 100-107-311

4 I |VALVEBLB ] SPOOL 100-107-306

S5 ! CARTRIDGE 192-0004-004-XX-1
6 I {VALVE 100-066-036

7 I |HYDRAULIC DISTRIBUTOR (RETURN) 242-6003-001-XX-2
8 I |{TOOLS HYDRAULIC MANIFOLD REFER TO TABLE OF

% 1 {TOOLS MANIFOLD MOUNTING BRACKET 500-1018-002-XX-1
10 2 |HEXAGONAL HEAD BOLT 100-006-137

11 3 |NYLON INSERT LOCK NUT 100-025-010

12 | 2 |Fiarwasker 100-036-012

13 2 |HEXAGONAL HEAD BOLT 100-006-101

14 6 |NYLON INSERT LOCK NUT 100-025-011

15 10 |FLAT WASHER 100-036-021

16 4 |HEXAGONAL HEAD BOLT 100-006-034

17 4 {HEXAGONAL HEAD BOLT 100-006-322

18 4 |LOCK WASHER 100-007-018

19 4 ISPACER 195-1032-106-XX-1
20 I PG 100-198-003
21 6 |FITTING 100-017-009
22 3 |FLBOW 100-012-003
23 | 2 |Pwe 100-297-004

24 | |REDUCER 100-179-015

25 2 |FTING 100-017-014

26 2 |FITTNG 100-017-013

27 4 |FiBOw 100-014-007

28 I |Esow 100-014-010
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Irems | Qry | DEscrirTion Pagr#
29 I |Tee 100-070-004
30 | 1 [|Reoucer 100-179-010
31 5 PG 100-198-002
32 3 |EBow 100-014-009
33 ] |PwG 100-198-005
34 1 |EBow 100-012-004
35 I FimNG 100-428-033
36 1 TE 100-011-004
37 1 |ELBOw 100-013-010
38 I FITING 100-135-010
39 2 |BUCKHEAD FITTING 100-079-007
40 I IMETALLIC TUBING ASS'Y 192-9138-686-XX-1
4] I |HYDRAULIC HOSES ASS'Y 192-6008-343-XX-2
42 I IMETALLIC TUBING ASS’Y 192-9138-838-XX-2
43 I |HYDRAULIC HOSES ASS'Y 192-6008-272-XX-2
44 I |METALLIC TUBING ASS'Y 192-9138-724-XX-1
45 I IMETALUC TUBING ASS’Y 192-9138-016-XX-1
46 I IMETALLIC TUBING ASS'Y 192-9138-726-XX-1
47 1 |METALLIC TUBING ASS'Y 192-9138-839-XX-1
48 2 |HYDRAULIC HOSES ASS'Y 192-6008-294-XX-2
49 ! Eigow 100-108-014
50 I |METALLIC TUBING ASS'Y 192-9138-727-XX-1
S1 ] |HOSE RETRAINER 100-122-008
52 | |HOSE BRACKET 190-2031-004-XX-1
53 I |FLANGE WHIZ LOCK-SCREW 100-006-189
54 ] |EBOW 100-108-013
55 I |EBOW 100-012-003
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lem# | Qv |DescRIPTiON PaRT #

] I |ANCHORAGE UPPER CONTROL ASS'Y SEE MAIN PARTS LIST
2 ! UPPER CONTROL HYDRAULIC ASS'Y REFER T TABLE OF CONTENTS
3 ] UPPER CONTROL GUARD REFER 7O TABLE OF CONTENTS
4 ! UNIQUE CONTROL ASS'Y REFFR TO TABLE OF CONTENTS
S I {GUARD MOUNTING BRACKET 190-1052-024-XX-1

6 2 |\FLAT HEAD HEX-SOCKET BOLT 100-000-042

7 I |STEEL CONTROL COVER 242-1030-013-XX-1

8. S5 |FLANGE WHIZ-LOCK SCREW 100-006-148

% I |HYDRAULIC LUBRIFICATION FITTING 100-057-001

10 ] TOOLS HYDRAULIC MANIFOLD MAIN PARTS LIST

1l ] EMERGENCY LET-DOWN SYSTEM REFER [0 TABL

12 I |D-RING ANCHORAGE CONNECTOR 100-040-051

13 ] START/STOP SYSTEM REFER 1O TABLE OF CONTENTS
14 ] TWO SPEED THROTTLE REFER TO TABLE OF COMNIT

15 I |PNEUMATIC DISTRIBUTOR REFER TO TABLE OF CON

16 6 |HEXAGONAL HEAD BOLT 100-006-176

17 I |BENT CONTROL ARM 200-1832-122-XX-1

18 ] |BENT CONTROL ARM 200-1832-123-XX-1
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’{ frem# | Qv | Descawenion | Parr#

r ] I IHYDRAULIC DISTRIBUTOR : 192-1050-010-X X-2
’X 2 I |CARTRIDGE 100-066-047

/ 3 I |CARTRIDGE 100-066-055

V 4 3 |Pwe 100-198-001

I 5 (2) \FimiNG 100-293-007

; 6 2 |Fmwe ' 100-017-009

Ports manuol -
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FIBERGLASS HOSE GUARD (247-1400-002-01-2)

[OPesteLYS
TECHNOLDGIES INC.
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frem ¢

BescrirTiON

Pant#

o A W N

UPPER BOOM

LOWER ARM UPPER BOOM
UPPER ARM LOWER BOOM
FIBERGLASS HOSE GUARD

MACHINE SCREW

SEE MAIN PARTS LisT

T A EAIRE DADTC o7
SEE MAIN PARTS (48T

100-259-090
100-065-003
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Irem # Descrirrion Parr#
] 9 |HEXAGONAL HEAD BOLT 100-006-255
2 I |UPPER CONTROL COVER 100-204-003
3 I {UPPER CONTROLS COVER CONTOUR BRACKET

242-1019-002-XX-1
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frew st | Qry | OEScRIPTION Pagr %
] I |PEDESTAL ASS'Y SEE MAIN PARTS LIST
2 I |CYLNDER ASS'Y [SIDE-BY-SIDE]
3 I |UPPER BOOM CYLINDER ASS'Y
4 I {TURRET ASS'Y
5 I |INSULATED FIBERGLASS LOWER BOOM 4N PARTS LIST
6 ] {INSULATED FIBERGLASS UPPER BOOM SEE MAIN PARTS 1187
7 I JLOWER ARM UPPER BOOM
8 I JUPPER ARM LOWER BOOM
% I |LOWER ARM LOWER BOOM
10 I |LOWER ARM CONNECTING LINK ASS'Y
H 2 |UPPER ARM CONNECTING LINK
12 I |UPPER CONTROLS STATION ASS'Y REFER TO TARLE OF CONTENTS
13 I |HOSE GUARD ASS'Y O TABLE OF CONTENTS
14 I IPLATFORM ASS'Y REFER TG TABLE OF CONTENTS
15 I JACCESS DOOR SEE RAIN PARTS LIST
16 3 |SHAFT 242-0003-001-XX-2
17 4 |WASHER 570-7014-001-XX-1
18 4 INYLON INSERT LOCK NUT 100-321-010
19 4 |SPACER 193-9317-005-XX-1
20 | 2 |Spacer 190-3041-004-XX-1
21 2 |SPACER 193-9317-002-XX-1]
22 3 |Bour 100-006-169
23 I \SHAFT 242-0002-010-XX-1
24 I |RETAINING COVER 242-0001-002-XX-1
25 3 |Bour 100-000-073

- 26 6 |RUBBER 100-242-006
27 32 |Bour 100-006-024
28 I IRING 242-3003-001-XX-1
29 48  |FLAT WASHER 100-036-068
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frem# | Qv | DESCRIPTION FaRT#
30 16 |Botr 100-006-047
31 36 |SETSCREW 100-034-071
32 ] |HOSE CLAMP 100-303-009
33 4 INYLON INSERT LOCK NUT 100-025-010
34 16 |Bour 100-006- 148
35 18  |SPACER 190-4029-001-XX-1
36 18 |Borr 100-006-057
37 18  |FLAT WASHER 100-036-008
38 2 IBEARING CONE 100-056-038
39 2 |CUP FOR TAPERED ROLLER BEARING 100-056-039
40 2 ["O"RING 100-041-013
4] I ISNAP RING 242-0004-001-XX-1
42 I INuT 242-0005-001-XX~1
43 2 |SETSCRrew 100-034-066
44 I |SHAFT 192-7502-104-XX-1
45 I |SHAFT 400-0002-005-XX-1
46 I \SHAFT 192-7502-106-XX-1
47 3 |LOCK SHAFT 192-3013-002-XX-1
48 3 |Bowr 100-006-036
49 2 |BUSHING GLYCODUR 100-021-044
50 3 SPACER 195-1233-001-XX-1
51 I |GREASE FITTING 100-057-021
52 2 RING 242-3003-002-XX-1
53 ] |SPACER 195-1233-006-XX-1
54 I [WASHER 242-0006-001-XX-1
55 6 |BoLr 100-000-080
56 2 |SPACER 400-0004-002-XX-1
57 | |GREASE FITTING 100-057-001
58 2 |EBOwW 90° 100-012-003
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frem# | Qrv | DESCRIPTION Pugr#
! I |INCLINOMETER 100-244-003
2 I |SUPPORT 200-0046-012-XX-2
3 I |Hook 200-0047-004-XX-2
4 2 IMACHINE SCREW 100-065-006
5 2 INYLON INSERT LOCK NUT 100-025-023
6 2 |FLATWASHER 100-036-026
7 4 |BoLt 100-006-149
8 4 [NYLON INSERT LOCK NUT 100-025-009
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