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INTRODUCTION

This Service Manual is designed to provide you with the instructions needed to properly
maintain the SIMON AERIALS INC. MP featuring Electro-Proportional confrols. When used
in conjunction with the Operators, Parts and Component Repair manuals (provided
separately) this Service Manual will assist you in making necessary adjustments or repairs.

Simon Aerial Mobile Platforms are designed and built to provide many years of safe,
dependable service. To obtain full benefits from your MP, always follow the proper
operating and maintenance procedures. Only trained, authorized personnel should be
allowed to operate or service this machine. Service personnel should read and study the
Operators, Service. Parts and Component Repair Manuals in order to gain a thorough
understanding of the unit prior to making any repairs.

To help you recognize important safety information, we have identified warnings and
instructions that directly impact on safety with the following signals:

DANGER INDICATES AN IMMINENTLY HAZARDOUS SITUATION WHICH, IF
NOT AVOIDED, WILL RESULT IN DEATH OR SERIOUS INJURY.

AWARNING

WARNING INDICATES A POTENTIALLY HAZARDOUS SITUATION WHICH,
IF NOT AVOIDED, COULD RESULT IN DEATH OR SERIOUS INJURY.

A CAUTION

Caution indicates a potentially hazardous situation or alerts against
unsafe practices. It is also used for “property damage only" hazards.

Page vi
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Service personnel and machine operators must understand and comply with all warnings
and instructional decals on the body of the machine, and af the ground confrols and
platform control console.

Modifications of this machine from the original design and specification
without written permission from Simon are strictly forbidden. A modifi-
cation may compromise the safety of the machine, subjecting users to
serious Injury or death. Any such modification will vold any remaining
warranty.

Simon reserves the right to change, improve, modify or expand features
of its equipment at any time. Specifications, models or equipment are
subject to change without notice, and without Incurring any obligations
to change, improve, modify or expand features of previously delivered
equipment.

All Simon manuals are periodically updated fo reflect changes that occur in the equipment.
Please contact the factory with any questions you may have regarding your machine, or
the availability of more recent manuals.

December, 1992
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MACHINE SPECIFICATIONS MP 40

Working Height . . ... ... ..o 46 Ft/ 14.02 M
Plafform Height . . . .. ... ... 40 F1/ 12.09 M
Horizontal Reach (Boom Angle 0°) .. ............ ... .... 27Ft101In./8.48 M
Platform Capacity (unrestricted) . ......... ... ... .. ... .. 500 Lbs./ 227 Kg
PlafformSize .. ... ... .. . 361In.x721In.x 42 In./
OIMx1.83Mx1.07M

Stowed Length . ... 22Ft3In/6.76 M
Stowed Height . .. ... . 7Ft5In/2.26 M
MachineWidth . ... ... ... ... ... . . . 7Ft6In/229M
Wheelbase . . ... 8F/244 M
Outside Tuming Radius . ......... ..., 16 Ft/ 4.88 M
Maximum Travel Speed:

Boom Stowed (seeNote 1) . ........ ... .. ... 3 MPH/ 4.8 KPH

BoomExtended . ............ ... ... ... ... 0.5 MPH/ 0.8 KPH
Ground Clearance .......... ..o i 81n/20.3cm
Gross Weight (approx.) (Note 1) . ... oo 11,700 Lbs./ 5,307 Kg
Gradeability (on Hard Surface) (seeNote 1) . .............. 15°/ 27%
PlafformRotation . ... ... . . 180°
Supersfructure Rotation ........... ... . . . 360° continuous, either direction
T SIZe .. 12 x 16.5 (9 Ply)
Tire Pressure (Disregard for foam filled tires) . . ............. 65 PSI/ 4.48 Bar/ 4.57 Kg-cm?
Wheel Lug Nut Torque (Drive Axle) . ... ........ ... 65 Ft Lbs./ 88 Nrm/ 9.0 Kg-m
Wheel Lug Nut Torque (SteerAxle) ... ................... 90 Ft Lbs./ 122 Nm/ 12.4 Kg-m
Swing Bearing BoltTorque . .......... ... ... .. ... 170 Ft Lbs./ 230 Nm/ 23.5 Kg-m
Drive Hub BoltTorque . ......... ... ... . ... 80 Ft Lbs./ 108 Nm/ 11.0 Kg-m
Maximum Hydraulic Pressure (see Note 2) . ............... 2500 PSI/ 172 Bar/ 175 Kg/ cm?
Hydraulic Tank Capacity .. ......... i, 35 Gal./ 132 Liters
Fuel Tank Capacity . ... i, 35 Gal./ 132 Liters
Electrical System ... ... ... Two 12 Volt DC Batteries

Engine Availability:
Standard . . .Wisconsin W41770, 35 HP (26.1 Kw), Air Cooled, Gas
Optional . . . Wisconsin W41770, 35 HP (26.1 Kw), Air Cooled, Dual Fuel
Ford VSG 413, 63 HP (47.0 Kw), Liquid Cooled, Gas
Deutz F21912, 32 HP (23.0 Kw), Air Cooled, Diesel
Deutz F3L1011, 42 HP (31.3 Kw), Air Cooled, Diesel
Isuzu 3KR1, 35 HP (26.1 Kw), Liquid Cooled, Diesel
Perkins 104.19, 43 HP (32.1 Kw), Liquid Cooled, Diesel

Note 1: Weight and performance shown represent fypical units, and should be used as a general guideline
only. Many variables between machines can lead fo significant differences in these factors. Accurate
figures, when necessary for a particular application, can best be determined by festing of the specific unit,

Note 2: Some machines may operate at pressures other than the standard setting listed in this chart.
Pressure settings of specific machines are stamped on the Data Plafe affixed fo the superstructure. Check
the Data Plate before adjusting hydraulic pressure.
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MACHINE SPECIFICATIONS MP 60

Working Height . . ... ... . 66 Ft/ 20.12 M
Plafform Height . . . . ... .. . 60 Ft/ 18.29 M
Horizonfal Reach (Boom Angle 0°) .. ................... 48 Ft71In./14.80 M
Platform Capacity (unrestricted) . ......... ... ... ....... 500 Lbs./ 227 Kg
PlafformSize ......... ... ... 36In.x721In.x42In./
: 9IMx1.83Mx1.07M
Stowedlength . ... .. 25Ft81In./7.82 M
Stowed Height . .. ...... ... ... . 8Ft7In/262M
MachineWidth ... .. ... .. .. . 8Ft/2.44 M
Wheelbase . . . ... e 8Ft/2.44 M
Outside Turning Radius . ... .. 16 Ft101In./5.13 M
Maximum Travel Speed:
Boom Stowed (seeNote 1) ............ ... .. .... 2.5 MPH/ 4.0 KPH
BoomExtended . ............. ... ... ... .. ..., 0.5 MPH/ 0.8 KPH
Ground Clearance . ... 10.7 In./ 27.2 cm
Gross Weight (approx.) (Note 1) . ........ ...t 20,500 Lbs./ 9,299 Kg
Gradeability (on Hard Surface) (seeNote 1) .. ............. 15°/ 27%
Ploform Rotation . .. ....... ... . 180°
Superstructure Rotation . ....... ... ... ... L. 360° continuous, either direction
T SIZe . e 15 x19.5 (14 Ply)
Tire Pressure (Disregard for foam filled tires) . . ............. 105 PSI/ 7.24 Bar/ 7.38 Kg-cm?
Wheel Lug Nut Torque (Drive Axle) . ........... ... ... .... 220 Ft Lbs./ 298 N/ 30.4 Kg-m
Wheel Lug Nut Torque (SteerAxle) .. ........ ... ... ..... 220 Ft Lbs./ 298 Nm/ 30.4 Kg-m
Swing Bearing BoltTorque . ......... ... ..o ... 320 Ft Lbs./ 434 Nm/ 4422 Kg-m
Drive Hub BoltTorque .. ......... ... i, 170 FtLbs./ 231 Nm/23.49 Kg-m
Maximum Hydraulic Pressure (see Note 2) . ............... 2500 PSI/ 172 Bar/ 175 Kg/ cm?
Hydraulic Tank Capacity ........ ..ot 35 Gal./ 132 Liters
Fuel Tank Capacity . ... ..o 35 Gal./ 132 Liters
Electrical System .. .. ... Two 12 Volt DC Batteries

Engine Availability:
Standard . . .Wisconsin W41770, 35 HP (26.1 Kw), Air Cooled, Gas (Dual Fuel - Optional)
Optional . . . Wisconsin V-465, 65 HP (48.5 Kw), Air Cooled, Gas or Dual Fuel (Std. 4WD)
Ford LSG 423, 63 HP (47.0 Kw), Liquid Cooled, Gas or Dual Fuel
Deutz F3L912, 55 HP (41.0 Kw), Air Cooled, Diesel
Deufz F3L1011, 42 HP (31.3 Kw), Air Cooled, Diesel
Deutz FAL1011, 56 HP (41.7 Kw), Air Cooled, Diesel
Isuzu C-240, 56 HP (41.7 Kw), Liquid Cooled, Diesel
Perkins 104.19, 43 HP (32.1 Kw), Liquid Cooled, Diesel
Note 1: Weight and performance shown represent typical units, and should be used as a general guideline
only. Many variables befween machines can lead to significant differences in these factors. Accurate
figures, when necessary for a particular application, can best be defermined by testing of the specific unit.

Note 2: Some machines may operafe at pressures other than the standard setting listed in this chart.
Pressure settings of specific machines are stamped on the Data Plate affixed to the superstructure. Check
the Data Plate before adjusting hydraulic pressure.

December, 1992 Page ix
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MACHINE SPECIFICATIONS MP 80

Working Height . . .. ... o 86 F/ 26.21 M
Plaform Height . . ... ... .. . 80 Ft/ 24.38 M
Horizontal Reach (Boom Angle 0°) . .................... 69Ft111In./21.31 M
Platform Capacity (unrestricted) . ............. ... ... ... 500 Lbs./ 227 Kg
PlafformSize ....... ... .. 36 In.x72In.x 42 In./
' OIMx1.83Mx1.07M

Stowed length . ... ... 34Ft8In./10.56 M
Stowed Height . . ..... ... i 8Ft10In./2.69M
MachineWidth .......... ... i, 8Ft4In/254 M
Wheelbase . . . ..o e 8Ft/2.44 M
Outside Turning Radius . ......... ... 17Ft31In./5.26 M
Maximum Travel Speed:

Boom Stowed (seeNote 1) .. ....... ... it 2.7 MPH/ 4.3 KPH

BoomeExtended ... ........ ... . i 0.5 MPH/ 0.8 KPH
Ground ClearanCe .. ... oo vii it et et e 11.51In./29.2 cm
Gross Weight (approx.) (Note 1) . ... ...t 43,000 Lbs./ 19,504 Kg
Gradeability (on Hard Surface) (seeNote 1) .. ............. 12%/ 21%
Plafform Rotation . .. ... ... o 180°
Superstructure Rotation .......... ... .. i 360° continuous, either direction
Tire Size ...... e e 15x 19.5 (14 Ply)
Tire Pressure (Disregard for foam filled tires) . ... ........... 105 PSI/ 7.24 Bar/ 7.38 Kg-cm?
Wheel Lug Nut Torque (Drive Axlg) . . .. ... ..ot 220 Ft Lbs./ 298 Nm/ 30.4 Kg-m
Wheel Lug Nut Torque (SteerAxie) .. ........ ... ... .... 220 Ft Lbs./ 298 Nm/ 30.4 Kg-m
Swing Bearing BoltTorque . ........... ... ... ... .. ... 320 Ft Lbs./ 434 Nm/ 4422 Kg-m
Drive Hub Bolt Torque . ... v 170 FtLbs./ 231 Nm/23.49 Kg-m
Maximum Hydraulic Pressure (see Note 2) . . .............. 3000 PSI/ 207 Bar/ 211 Kg/ cm?
Hydraulic Tank Capacity . ... 35 Gal./ 132 Liters
Fuel Tank Capacity .. ... ..o i 35 Gal./ 132 Liters
Electrical System . . ... ..o Two 12 Volt DC Batteries

Engine Availability:
Standard . . .Wisconsin V-465, 65 HP (48.5 Kw), Air Cooled, Gas (Dual Fuel - Optional)
Optional . . . Ford LSG 423, 63 HP (47.0 Kw), Liquid Cooled, Gas or Dual Fuel
Deutz F3L912, 55 HP (41.0 Kw), Air Cooled, Diesel
Deutz F4L912, 71 HP (63.0 Kw), Air Cooled, Diesel
Deutz F4L1011, 56 HP (41.7 Kw), Air Cooled, Diesel

Note 1: Weight and performance shown represent fypical units, and should be used as a general guideline
only. Many variables between machines can lead fo significant differences in these factors. Accurate
figures, when necessary for a particular application, can best be determined by testing of the specific unit.

Note 2: Some machines may operate at pressures other than the standard sefting listed in this chart.
Pressure seftings of specific machines are stamped on the Data Plate affixed to the superstructure. Check
the Data Plate before adjusting hydraulic pressure.
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MACHINE COMPONENT LOCATOR

PLATFORM CONTROLS
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BOOM COMPONENT LOCATOR
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LUBRICATION CHART

SPECIFICATION FREQUENCY OF
NO. [ITEM AND QUANTITY LUBRICATION
1. | Hydraulic reservoir Mobil DTE-15 Check each shift, Analyze every
' to *Full" mark with all six (6) months or 500 hours*!,
cylinders retracted. Change yearly or every 1,000
hours. *f
2. |High pressure filter Filter elements. Change every six (6) months or
500 hours.*t
3. |Swing bearing Lithium N.L.G.1. #2 EP. Monthly or every 100 hours.*t
(standard open style) Purge old grease.
4. |Swing bearing gear teeth | Dry moly lube spray. Every six (6) months or 500
(standard open style) hours.*
5. |"Oil bath" style swing SAE 80 W 90 Check monthly or every 100
bearing (optional) hours.** Change if contaminated.
6. |Swing drive gear box Fill to plug. Check bimonthly or every 200
SAE 140 EP or hours.*t,
N.L.G.I. #00 EP oil. Change every two (2) years or
2,000 hours.*
7. |Boom pivot pins and Lithium N.L.G.1. #2 EP. Monthly or every 100 hours.*!
Cylinder pins Purge old grease.
8. |Wheel bearings Lithium N.L.G.I. #2 EP. Change yearly or every
Clean and repack. 1,000 hours.*
9. |Steering spindles Lithium N.L.G.1. #2 EP. Monthly or every 100 hours.*
Purge old grease.
10. |Steering linkage Lithium N.L.G.1. #2 EP. Monthly or every 100 hours.*!
Purge old grease.
11. |Steering tie rod ends Lithium N.L.G.I. #2 EP. Monthly or every 100 hours.*
Purge old grease.
12. | Drive wheel power hubs | SAE 80 W 90, SAE 90 or | After first 50 hours., then
SAE 85-140, half full. yearly or every 1,000 hours.*
13. |Boom wear pads Silicone spray. Monthly or every 100 hours.*
Page xvi // December, 1992
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LUBRICATION CHART T
SPECIFICATION FREQUENCY OF =
NO. ITEM AND QUANTITY LUBRICATION o
, |
14. | Plafform level and rotate | WD 40 Spray or equivalent | Monthly or every 100 hours.* <
handle pivot pins penetrating oil. o
(04
15. | Platform rofate Hydraulic fluid. Yearly. g
mechanism -1

* Whichever occurs first.

t Different requirements for severe duty applications. See check lists.
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TRANSPORT THE UNIT

TRUCK OR TRAILER TRANSPORT

TOWING PROCEDURES

WITHOUT OPTIONAL TOWING PACKAGE:

If optional fowing package is not installed, refer '

fo "UNPOWERED EMERGENCY MOVEMENT" in
this section.

WITH OPTIONAL TOWING PACKAGE:

Securely attach the MP to a tow vehicle with the
tow bar provided.

AWARNING

WHENEVER DISENGAGING THE DRIVE
TORQUE HUBS OR BEFORE DISCON-
NECTION FROM TOWING VEHICLE,
ENSURE THATTHE UNIT CANNOT ROLL.

Disengage forque hubs.

Type 1: remove the cap in the center of the
torque hub, tum the cap so that the
knob faces in, then reinstall the cap.

Type 2: remove the large hex cap in the center

of the torque hub, push in and turn

screw slot in the center of the torque
hub to line up with the "TOW" mark on
the hub, then reinstall the cap.

Pull steer wander control valve, located near the
ground electrical panel, to allow steering wheels
to track behind tow vehicle.

The tow vehicle must have sufficient
braking capability in order fo safely
stop itself as well as the MP. Tow
speed shall not exceed 3 mph (4.8
KPH).

December, 1992
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6.

AWARNING

ALWAYS ATTACHTHE UNITTOAWINCH
WHEN LOADING OR UNLOADING FROM
A TRUCK OR TRAILER. CONNECT
WINCH CABLE TO THE TIEDOWN LUGS
ON THE UNDERCARRIAGE. UNAS-
SISTED LOADING OR UNLOADING OF
ANY MOBILE PLATFORM IS NOT REC-
OMMENDED.

. Enter the platform, and start the engine using the

platform confrols. Select the "OPERATING" en-
gine speed.

. Raise the boom to allow greater ground clear-

ance so thatthe plafform will clear any obstacles
as the machine goes up the loading ramp.

. Using a winch, carefully maneuver the unit onto

the truck or frailer. (Selecting drive will release
brakes.)

Lock the superstructure to the undercarriage by
installing the lock pin provided.

Ensure that the boom is fully refracted, and that
the platform will not contact any other item,
including the bed of the truck or frailer. (Onlythe
boom tip should rest on truck or trailer bed.)

A CAUTION

To avoid damaging the unit, the plat-
form MUST NOT be tied to the trailer
bed in any way.

The negative battery cables should be discon-
nected for long distance transport. It is recom-
mended that the fuel and hydraulic tank valves
be closed as well.

Page 1-3
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UNLOADING PROCEDURES
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7. Tie down locations are located on all four cor- Rafchet type load binders are recommended. If
ners of the undercarriage. Usefour (4) 1/2inch, using lever type load binders, wire or strap them
"Grade 7" chains fromeach of the tie down lugs, shut, or wrap chains around them to prevent
and run the chains as shown in the diagram on opening.
the facing page.

Tie Down Locations (Recommended)

Page ‘I _4 // Dacember, 1992
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UNLOADING PROCEDURES

AWARNING

TO AVOID A SERIOUS PERSONAL IN-
JURY OR DEATH, ENSURE THAT THE
MACHINE IS IN "LOW" DRIVE SPEED
WHILE UNLOADING FROMATRUCKOR
TRAILER.

Inspect the outside of the unit for damage (in-
cluding the underside). Inspectall hoses, boom
sections and cables for chafing or road damage.
Confirm that all wheel lug nuts and swing
bearing bolts are tight.

Remove the pin that locks the superstructure to
the undercarriage near the swing bearing. Stow
the lock pin in the location provided near by.

Unlock and open both side compartments. In-
spect all fuel, electrical and hydraulic connec-
tions for damage and security.

Connect battery cables to batteries if required.
Check electrolyte level.

Open the fuel fank valve.

Check engine oil level, and add as required per
engine manufacturer's recommendations.

Check fluid level at the sight gauge on the
hydraulic fank, and add fluid as required (see
Lubrication Chart). Check that shutoff valves on
the hydraulic fank are open.

Close side compartment covers.

A CAUTION

Always attach the unit to a winch when
loading or unloading from a truck or
frailer. We do not recommend unas-
sisted loading or unloading of any
mobile platform.

December, 1992

Attach the unit fo a winch for the unloading
procedure. '

A CAUTION

Read and understand all safety, control
and operating information found on the
machine and In this manual before
operating the unit.

Start engine, using the ground controls. After a
brief warmup period, select the "HIGH" engine
speed. Activate the ground controls, and check
that the hydraulic pressure is as stated on the
Data Plate. Select the "LOW" engine speed and
allow the engine to slow to idle speed. Turn off
engine.

NOTE: Refer fo Startup Procedures and
Operator Controls Descriptions in the
Operator's Manual

Remove all machine tie downs. Remove wheel
chocks, if used. Switch the Ground/ Platform
toggle fo "PLATFORM CONTROLS".

Enfer the plafform, and restart the engine using
the plaiform controls. Select "OPERATING en-
gine speed, and test all plafform functions.

Raise the boom so that the plafform will clear
any obstacles as the machine is driven down the
loading ramp. It may be necessary to swing the
superstructure to the side fo allow greater ground
clearance.

Carefully drive the unit off the truck or frailer.

The brakes are automatically released for driv-
ing, and will automatically apply when the unit
stops.

Before placing the unit into service, all operators
must read and understand the confents of this
Operator's Manual.

Page 1-5

UNLOADING PROCEDURES

AN



MP ELECTRO-PROPORTIONAL SERVICE MANUAL

EMERGENGY SYSTEM AND PROCEDURES "\

EMERGENCY SYSTEM AND PROCEDURES

IF THE UNIT FAILS WHILE THE
OPERATOR'S PLATFORM IS RAISED OR
EXTENDED, DO NOT ATTEMPTTO CLIMB
DOWN THE BOOM ASSEMBLY. SERI-
OUS INJURY MAY RESULT.

EMERGENCY PUMPS

The MP Mobile Plafform has one emergency pump
which can be operated from the operator's platform
or ground control station to safely return the platform
to the ground position when the unit has lost engine
power.

e Press and hold the "EMERGENCY PUMP" button
on the remofe control pendant, or

e Press and hold the "EMERGENCY PUMP" button
on the plafform control console.

Select the proper function (boom refract or boom
lower) as desired to fif the situation.

To prevent the battery from completfely discharging
and the emergency pumps from overheating, re-
lease the emergency pump button fo allow a 30
second rest period affer every 30 seconds of opera-
tion. Once the boom has been safely lowered,
correct the cause of the failure before refurning the
unit to service.

EMERGENCY DRIVE FUNCTION

Should it be necessary to move or steer the unpowered
unit, you must do the following:

o Securely attach the MP to a tow vehicle with tow
chains or similar means. Attach chains to the tie
down lugs on the undercarriage.

Page 1-6
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Disengage forque hub: remove the cap at the
center of the torque hub, turn the slot so itis in
the tow position, then reinstall the cap.

A CAUTION

Whenever disengaging the drive torque
hubs or before disconnection from tow-
Ing vehicle, ensure that the unit cannot
roll.

¢ Disengage steer selector valve to aliow steering
wheels to frack behind tow vehicle. Pull out fo
disengage steer system.

OLO HUB LOCKOUTS
MUST BE IN THIS

‘°" POSITION FOR
DRIVING

o O

O L O\ HUBLOCKOUTS
MUST BE IN THIS

€0~
@ POSITION FOR

O O/ T1owine

Torque Hub Identification for Disengagement.

The fow vehicle must have sufficient braking capa-
bility to stop itself as well as the MP.

A CAUTION

Do not exceed maximum drive speed
for the MP.

December, 1992
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EMERGENCY LOWERING

It is not possible for us fo foresee every emergency
situation that could arise during operation of this
machine. Information on the following pages de-
scribes three typical emergency situations, and lists
. appropriate actions that can be faken.

When faced with an emergency, above all please
remember:

e Stay calm.

¢ Think through the situation before operating the
machine.

¢ Get help if necessary.

SITUATION: Piatform elevated, operator not inca-
pacitated, but unit will not respond to platform
controls.

POSSIBLE CONDITION:

¢ One or more functions not operating correctly.

e Unit movement from unselected conirol lever.

e Unit function will not stop unless power is
switched off.

CORRECTIVE ACTION

1. Remove foot from foot pedal.

2. Push the red "Emergency Stop" Button.

3. Evaluate the nature of the failure. Refurn to the
ground, using the emergency pumps and low-
ering procedure (see "Emergency Pumps").

4. If unable fo refum fo the ground using the
platform controls and the emergency pumps,
contact an experienced operator to lower the

machine using the emergency pumps from the
pendant controls (see "Emergency Pumps").

Decomber, 1992

5.

SITUATION: Unit elevated, with operator incapaci-
tated at platform controls.

DO NOT TRY TO CLIMB DOWN THE
BOOM.

HAVE AN EXPERIENCED OPERATOR
USE THE EMERGENCY PUMPS TO
SAFELY LOWER THE PLATFORM. RE-
PORT THE INCIDENT TO YOUR SUPER-
VISOR IMMEDIATELY.

Report the incident to your supervisor immedi-
ately.

DO NOT TOUCH UNIT 1!

DETERMINE THE CAUSE OF THE PROB-
LEM BEFORE YOU TOUCH THE MA-
CHINE.

CORRECTIVE ACTION

1.

Have someone summon first aid or rescue
squad.

. Aftempt to talk to operator before taking any

fescue measures.

Check to see If the operator Is In a pinned
position, or would be endangered if platform is
moved, before attempting emergency lower-
ing procedure.

After establishing that the machine is not in
contact with live power lines, lower the plafform
using the emergency lowering procedure (see
"Emergency Pumps").

Render first aid fo the operator.

Page 1-7
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SITUATION: Platform In contact with live power 3. If operator is unconscious, check to see if he is
lines and operator incapacitated. in a pinned position, or would be endongered if

plafform is moved.
A DANGER | |
4. AFTER POWER IS CUT, use the emergency

DO NOT TOUCH UNIT 11! lowering procedure to bring platform with op-
erator to a safe location to render first aid (see

CORRECTIVE ACTION "Emergency Pumps").

1. Contactauthorized personnel to disconnect power

supply touching unit, IMPORTANT: Any Incident involving

personal injury must be immediately
reported to the local Simon Aerials
Distributorship as well as to Simon
Aerials Inc.

2. Have someone summon first aid or rescue
squad.
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HYDRAULIC FLUID

HANDLING PRECAUTIONS

AWARNING

PERSONS IN REGULAR CONTACTWITH
MINERAL-BASED HYDRAULIC FLUID
NEED TO BE AWARE OF THE IMPOR-
TANCE OF THOROUGH HYGIENE, AND
THE PROPER METHODS FORHANDLING
MINERAL OILS IN ORDER TO AVOID
POTENTIAL HAZARDS TO HEALTH.

If mineral-based hydraulic fluid is SPLASHED INTO
THE EYES, it must be WASHED OUT THOROUGHLY
using abundant quantities of water. If irritation
persists, medical advice should be sought.

Mineral oils act as solvents on the natural oils in the
skin. FREQUENT AND PROLONGED SKIN CONTACT
CAN CAUSE DERMATITIS OR SEVERE IRRITATION.
Mineral-based hydraulic fluids normally present no
health hazard when used properly.  Protective
clothing and proper washing facilities should be
provided or be accessible.

AWARNING

HYDRAULIC FLUID UNDER PRESSURE
CAN PENETRATE AND BURN THE SKIN,
DAMAGE EYES, AND MAY CAUSE
SERIOUS INJURY, BLINDNESS, AND
EVEN DEATH.

FLUID LEAKS UNDER PRESSURE MAY
NOT ALWAYS BE VISIBLE.

IF MINERAL-BASED HYDRAULIC FLUID
HAS PENETRATED THE SKIN, IT MUST
BE MEDICALLY TREATED, BY A DOC-
TOR FAMILIAR WITH THIS TYPE OF
INJURY, WITHIN A FEW HOURS.

Decomber, 1982

FLUID RECOMMENDATIONS

We strongly recommend the use of MOBIL DTE-15
HYDRAULIC FLUID. An EQUIVALENT substitute can
be used if absolutely necessary. Mineral-based
hydraulic fluids produced by different companies
will USUALLY mix with each other satisfactorily, but
this IS NOT RECOMMENDED. When in doubt,
consult your supplier.

MOBIL DTE-15 has proven to be suitable for use in
all climates. For continued operation in fempera-
tures below 32° F (0° C), use of MOBIL DTE-13 or
DTE-11 FLUID is satisfactory.

FLUID CONTAMINATION CHECKS

Use the following as a guide fo determine when
analysis of the hydraulic fluid is necessary.

e Any time the hydraulic pump is replaced.

¢ If fluid discoloration is noticed in the hydraulic
reservoir sight tube.

¢ |If, after the first 50 hours of operation, theh'y -
draulic filter elements are plugged.

¢ Any time the hydraulic filter elements show
signs of metal confent.

» Once every six months, under normal operating
conditions.

e Every 3 months, in extremely dusty or dirty
operating conditions.

The hydraulic fluid analysis must be done by a
qualified laboratory. To insure that you receive
accurate recommendations about the fluid being
analyzed, always provide the following information
with the test sample.

¢ Type of hydraulic fluid. (See Lubrication Charf)
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e Model and serial number of unit from which
sample was taken.

¢ Purpose of analysis: I.e. pump failure, discol-
oration, efc.

¢ Type of analysis: i.e. complete to show additive
breakdown, acid buildup, viscosity, type and
percent of contaminanits. Comparison to new
fluid and recommendations.

Comply with confamination analysis and recom-
mendations to achieve a clean, confamination free
hydraulic system.

Following the above guide will prevent premature
failure of pumps, cylinder seals and drive motors,
and unnecessary down time.

If system flushing and replacement of fluid is recom-
mended, refer to the flushing procedure.

SYSTEM FLUSHING PROCEDURE

With BOOM DOWN AND FULLY RETRACTED (in
stowed position), drain hydraulic fluid from hydrau-
lic tank into a clean, empty container. This can be
done with an oil filter cart so the fluid may be reused
if analysis is good.

When the hydraulic tank is empty, remove suction
hoses and refurn line hose. Remove all hoses
between pump and high pressure filter. Flush the
hoses. Remove hydraulic fluid filter, and flush the
filter body and attaching hoses. Discard old filter
element and replace.

With hoses removed from the hydraulic tank, flush
out the tank. When this is completed, all the hoses
removed in the previous steps should be properly
reinstalled EXCEPT the system return line 1o fank.
This hose should be lengthened fo drain into the
reservoir fluid container.

If the hydraulic fluid removed from the reservoir is
good, it can now be pumped (through a filter cart)
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back into the tank. If fluid is not usable, fill hydraulic
tank with filtered, fresh hydraulic fluid (refer to
Lubrication Chort)

Make sure the suction lines are open to allow fluidj
to flow to the hydraulic pump. Loosen hose fittings
at pump to allow pump to flood with hydraulic fluid,

“then tighten pump fittings.

Select the "GROUND CONTROLS" position of the
ground/ platform toggle switch. Tum the main
power key swifch to the "ON" position. Switch the
ignition toggle to the "ON" position. Turn key switch
to "PREHEAT" and hold it there for 30 to 45 seconds.
Turn keyswitch to start engine. After a brief warmup
period, select the "HIGH" engine RPM setting. Press
and hold *Pump Button” (Deadman) to engage
pump. Briefly cycle all boom functions to flush the
hydraulic components of the hydraulic fluid. Use
care when doing this as hydraulic fluid is now being
returned to container provided. This will remove old
fluid from the hydraulic system as the boom is
cycled to its maximum limits.

A CAUTION]

Monitor the hydraulic reservoir fluid
level when cycling the unit functions,
adding fiuid as necessary to replace
that being discharged to container at
system return line. This fluid may be
returned to the reservoir through a filter
cart, if good.

Three cycles of ALL hydraulic cylinder functions
should remove old hydraulic fluid.

When the above procedures have been completed,
re-connect system return hose to tank. Fill hydraulic
tank to full mark on sight gauge.

Operate all functions to their full extreme positions to
insure proper operation.

Check for leaks and correct as necessary. Unit is
now ready to be placed back in operation.

Decomber, 1992
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HYDRAULIC SYSTEM COMPONENTS

Following is a description of the Electro-Proportional
Circuit and the major components of the hydraulic
system.

_ ELECTRO-PROPORTIONAL CIRCUIT

With no function activated, hydraulicfluid flows from
the hydraulic reservoir to the pump, to the high
pressure filter, then to the valve bank assembly and
back to the hydraulic reservoir. When the operator
moves a confrol lever, this initiates the electrical
signal to the proper solenoid of the valve bank. The
fluid flow is metered by the plafform controller or is
set at the control module by a potentiometer. The
fluid is then directed to the appropriate function and
then back to the hydraulic reservoir.

HYDRAULIC PUMP

Anengine drives the variable displacement pressure
compensated radial piston pump. The pump pro-
vides hydraulic fluid flow to the functions.

As the shaft turns, the pistons move in and out
radially. On the inward piston stroke fluid is drawn
into the piston from the reservoir through the inlet
valve and into the system. Output flow is varied by
reducing or increasing the piston stroke.

ADJUSTING
SCREW

Hydraulic Pump.

Dacember, 1992

" To adjust the pressure, locate the pressure compen-

HYDRAULIC PUMP ADJUSTMENT

safor adjusting screw on the load sensing housing
on the control valve section of the pump assembly.
Loosen the locknut and turn screw in to increase
system pressure or outfo decrease system pressure.
System pressure should be set at a predescribed
sefting (see Machine Specification).

EMERGENCY PUMP

An emergency pump is driven by an electric DC
motor. This pump delivers hydraulic fluid, under
pressure, fo the valve bank assembly. The electric
motor is of a non continuous type and will fail if used
excessively.

HYDRAULIC SYSTEM COMPONENTS

Note: This pump should only be used
in emergency sifuations.

AN

a &

ADJUSTING SOLENOID

SCREW

PUMP

MOTOR

Emergency Pump.

EMERGENCY PUMP ADJUSTMENT

Emergency pump pressure setting adjustment screw
is located on the side of the pump.

To adjust the pressure on the pump, remove the cap
and turn the adjusting screw in fo increase pressure.
To decrease pressure, turn the adjusting screw out.
Pressure setting should read 2500 PSI (172 Bar/
176 Kg/cm?)

Page 2-7
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GROUND VALVE BANK ASSEMBLY

The ground valve bank assembly of electrohydraulic
valves are designed for remote directional and
proportional flow control. The spools of the main
valve are hydraulically piloted by a solenoid, which
uses pulse-width modulated excitation to provide
proportional control.

INLET SECTION

Installed in each inlet section is a 25 micron stain-
less steel wire cloth pilot supply filter. Also standard
is a pressure reducing valve designed fo provide
fluid to each pilot stage with the required pressure

supply.

Pressure compensation is accomplished at the
pump. Therefore, the inlet section acts primarily as
a manifold to inlet the main hydraulic fluid supply
and to outlet the tank line to reservior.

2 :
%I &

'
1 /
: ’ g
4 s
4 ’
’ ’
[ ’ s
£ s
~, s
. . /
P .

INLET SECTION

DRIVE CONTROL MAIN
VALVE SEGMENT

STEER CONTROL MAIN
VALVE SEGMENT

BOOM RAISE/ LOWER CONTROL
MAIN VALVE SEGMENT

4.0 cot wooe

END COVER (ADAPTER MANIFOLD)

The end cover section is essentially a manifold
connecting the two separate tank flow passages and
serves to complete the sectional valve stacking.

MAIN VALVE SEGMENT

There are two fypes of main valve segments. The
two top valve segments are for the telescope function
and the drive function. The three bottom valve
segments are for the swing, hoist and steer func-
tions.

The spool in the main valve segment is a 4-way, 3-

position closed center. Motion stops in the neutral
position, where the pressure is blocked.

BOOM TELESCOPE CONTROL
MAIN VALVE SEGMENT

END COVER
(ADAPTER MANIFOLD)

SWING CONTROL MAIN
VALVE SEGMENT

STACKING PLATE

Ground Valve Bank Assembly.

Page 2-8
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OPERATION

To generate a proportional control pressure, the coil
inside the solenoid is energized 33 times per second
with a pulse-width modulated electrical signal. The
resulting control pressure is directly proportional to
_ the duty cycle, or percent of "ON" time per cycle of
this electrical excitation. Fluid exiting the cartridge
is restricted by afixed orifice plate; the resulting back
pressure is proportional to the operator-regulated
duty cycle. This pressurized fluid is then roufed
within the main valve segment to the end of the main
spool to furnish the control pressure to shift the main
spool to the flow required.

MAINTENANCE
Hydraulic Circult Line Check

Inspect hydraulic lines and connections for signs of
looseness or obstruction.

Tighten loose fittings and correct any crimped hoses:

e From pump through pressure filter to valve
stack.

¢ Lines belween valve stack and reservior.
¢ All hoses fo the cylinders.
¢ Tie-downs of hoses.

NOTE: Enfrapped air in the hydraulic
lines is common upon start-up and may
result in temporary irregular motion.
However, if affer a reasonable operating
period this condition persists, hydraulic
lines should be bled to remove en-
trapped air and carefully inspected for
leaks, starting with the pump suction
line.

December, 1992

SOLENOID FILTER
SCREEN

Telescope or Drive Main Valve Segment.

Main Valve Segment

HYDRAULIC SYSTEM COMPONENTS

The main valve segment contains two filter elements
of which one requires maintenance. The pilot filter
on the inlet section is the filter element that requires
cleaning. Remove and clean frapped contaminants
using compressed qir from the inside out. Replace
damaged filter elements.

SOLENOID FILTER
SCREEN

Steer, Boom and Swing Main Valve Segment.

Page 2-9
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VALVES

NOTE: Refer to "Machine Specifica-
tions" to determine maximum system
pressure for your MP.

DRIVE RELIEF VALVE

The drive relief valve is located between the outlet of
one drive motor and the inlet to the other drive motor.
When the drive motors are in series (high speed
drive) the valve will relieve any pressure spikes
when driving and steering. In otherwords, this valve
prevents the motors from cavitating or seeing pres-
sure greater than 3000 PSI (207 Bar). The drive
relief valve is factory set at 3,000 PSI (207 Bar) and
requires no adjustments.

DRIVE VALVE ASSEMBLY
HI/ Low Speed Drive Valve

The hi/ low speed drive valve is a series parallel
valve located on the undercarriage and used to
control the fluid flow for travel speed. The valve is
factory set and requires no adjustment.

Flow Divider Valve Assembly

The flow divider valve assembly consists of two
valves: a flow divider/ combiner valve and a gate
(globe) valve, which is located on the undercarriage
and is in the drive circuit.

The Flow Divider/ Combiner Valve equally divides or
combines hydraulic flow from the drive valve de-
pending on direction of travel, insuring that the drive
motors will have equal torque and speed.

The Gate (globe) Valve allows hydraulic fluid to
transfer from one drive mofor fo the other. When
making turns the outside tire turns faster and re-
quires more hydraulic fluid flow. Since the flow
divider gives each motor equal flow the globe vaive
will allow the transfer of hydraulic fluid from the

Page 2-10
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inside wheel to the outside wheel and prevent tire
scrubbing on hard surfaces. For good performance
in most conditions, the setting should be 1-1/2 turns
open from the closed position.

Motion Control Valve Assembly

The motion control valve assembly consists of two
valves: a motion control valve and a flow control
valve. This valve assembly, which is in the drive
circuit, is located on the undercarriage on the other
end of the drive valve assembly from the flow divider
valve assembly.

The Motion Control Valve restrains retum flow from
the drive motors fo prevent cavitation and the drive
motors from running ahead of pump flow. Also
located in the motion confrol valve manifold is a
shuttle valve which provides hydraulic pressure to
release the drive motor brakes in either forward or
reverse. This valve set-up controls speed decending
a grade (runaway).

The Flow Control Valve meters the hydraulic fluid
flow released from the spring applied hydraulically
released brake assemblies for a smooth braking
action. The valve sefting is 2 fo 3 turns from the
closed position.

MOTION FLOW Hl/ LOW SPEED
CONTROL CONTROL DRIVE VALVE
VALVE VALVE

DRIVE FLOW DIVIDER/
RELIEF COMBINER GATE
VALVE VALVE (GLOBE)
VALVE
Drive Valve Assembly.

December, 1992
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HYDRAULIC FLUID RESERVOIR

The hydraulic fluid reservoir consists of the tank, a
sight gauge, a filler cap with filter, a strainer, a vent,
one vaive for suction line, five valves for refurn lines
and a valve for the emergency pump suction line.

' HYDRAULIC RESERVOIR MAINTENANCE
Check fank for signs of leakage. Inspect tank

securing bolts for tightness. Clean cap filter by
flushing with clean water and dry thoroughly.

FILLER / I

CAP

STRAINER

Hydraulic Fiuld Reservoir.
HIGH PRESSURE FILTER

The hydraulic high pressurefilter is a non-bypassing
filter. This filter allows maximum fluid flow as long
as the filter element is free of contaminants. When
the filter is clogged, it shuts down the hydraulic flow
but will not crush the filter element due fo a differen-
tial pressure limiting valve. The build-up of pressure
across the filter will affect system performance and
act as an indication of a clogged filter.

FILTER ELEMENT

High Pressure Filter.

Docomber, 1982

BOOM LIFT SYSTEM

The boom lift system consists of a hydraulic valve
segment on the ground valve bank, a flow control
valve, alift cylinder with a counterbalance (holding)
valve, a lift toggle switch on the pendant and a
control lever on the platform console.

GROUND
VALVE

Boom LIft System Components.
BOOM LIFT VALVE SEGMENT

When the boom control lever on the platform control
or the boom control toggle switch on the control
pendant is activated, an electrical signal is transmit-
ted to the valve carfridge in the boom liff (hoist) valve
segment. This allows hydraulic fluid at the correct
pressure to be sent to the proper end of the lift
cylinder fo raise or lower the boom.

BOOM LIFT
VALVE
SEGMENT

Ground Valve Bank Assembly.

Page 2-11

HYDRAULIC SYSTEM COMPONENTS

AN



AN

HYDRAULIC SYSTEM COMPONENTS

MP ELECTRO-PROPORTIONAL SERVICE MANUAL

FLOW CONTROL VALVE

The flow contirol valve, located at the "boom up"

“outlet on the boom lift (hoisf) valve segment, con-

trols boom down speed. The flow control valve
allows full hydraulic fluid flow for the boom up
function. For the boom down function, the flow
conirol valve meters the hydraulic fluid flow, thus
allowing a smooth descent.

Flow Control Valve Adjustment

If boom bounces while descending, adjust the valve

clockwise until the boom descends smoothly.
LIFT CYLINDER

The boom lift function is controlled by a double
acting cylinder. The cylinder contains a counterbal-
ance (holding) valve, which will prevent unintended
movement of the cylinder should a hose or fifting
develop a leak. When the boom is lowered, fluid
flows to the rod end cylinder port and fo the counter-
balance valve, opening this valve and allowing fluid
in the base end of the cylinder fo flow back to the
hydraulic reservoir. When the boom section is
raised, fluid flows to the base end cylinder port and
to the counterbalance valve, opening this valve and
allowing fluid in the rod end of the cylinder to flow
back to the hydraulic reservoir.

COUNTERBALANCE VALVE

O

Lift Cylinder.

Page 2-12

BOOM TELESCOPE (EXTEND) SYSTEM

The boom felescope system consists of a hydraulic
valve segment on the ground valve bank, a pressure
relief valve, a telescope cylinder with two counter-
balance (holding) valves, and a mechanical exten-
sion (chains) on three section booms, a extend
toggle switch on the pendant and a control lever on
the platform console.

TELESCOPE o
CYLINDER '
0\ -
_&%7 BASE BOOM 2

Boom Telescope System Components on Two
Section Booms.

TELESCOPE

CYLINDER 7@;
8
[
BASE BOOM &

S
>

Boom Telescope System Components on Three
Section Booms.

December, 1992
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BOOM EXTEND VALVE SEGMENT

When the boom felescope control lever on the
platform confrol or the boom telescope control
toggle switch on the control pendant is activated, an
electrical signal is transmitted fo the valve cartridge
_ Inthe boom{elescope (extend) valve segment. This

allows hydraulic fluid at the correct pressure to be
sent to the proper end of the felescope cylinder to
extend or retract the boom.

BOOM TELESCOPE
VALVE SEGMENT

Ground Valve Bank Assembly.

December, 1982

PRESSURE RELIEF VALVE

The pressure relief valve limits the pressure on the
base end of the cylinder fo 1800 PSI (124 Bar/
126.5 Kg/cm?) to prevent the cylinder rod from
buckling. The pressure relief viave is factory set at

1800 PSI (124 Bar/ 126.5 Kg/cm?) and needs no

adjustment.
TELESCOPE (EXTEND) CYLINDER

The telescope (extend) cylinder controls the extend-
ing and retracting of the boom. The extend function
is controlled by a double acting cylinder. The
cylinder contains two counterbalance (holding)
valves, which prevent unintended movement of the
cylinder should a hose or fitting develop a leak.
When the boom section is extended, fluid flows to
the base end cylinder port and to the counterbalance
valve, opening this valve and allowing fluid in the
rod end of the cylinder to flow back to the reservoir.
When the boom section is retracted, fluid flows to the
rod end cylinder port and to the counferbalance
valve, opening this valve and allowing fluid in the
base end of the cylinder to flow back to the reservoir.

The telescope cylinder is connected to the base and
mid boom sections only. The fip boom section is
chain operated (see Mechanical Components Sec-
tion).

Telescope (Extend) Cylinder.

Page 2-13
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MECHANICAL EXTEND FUNCTION

On units having three boom sections, the third boom
section is extended and refracted using chains. Two
chains are used to extend the boom and one chain
to retract the boom. The chains are anchored at one
end fo a bracket on the base boom, are routed
around sheaves mounted on the mid boomsection
and are anchored at the other end to the tip boom
(see illustration below). As the telescope cylinder
extends or refracts the mid boom, the chains and
sheaves cause the tip boom to extend or retract at the
same rate.

TELESCOPE CYLINDER

MID BOOM
L J

Two chains are used for the extend function because
those chains support the load in the platform,
especially af higher boom angles.

MOVING ANCHOR

e EXTEND CHAIN
P 1 .7 '4:"’
/§ Lo L RETRACT CHAIN
COUNTERBALANCE A
VALVE /»
o EXTEND CHAIN
’
/ RETRACT CHAIN
BASE BOOM
Boom telescope Function.
Page 2-14 /i December, 1952
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SUPERSTRUCTURE SWING SYSTEM

The supersfructure swing system consists of a
- hydraulic valve segment on the ground valve bank,
swing drive/ reducer assembly, hydraulic motor, an
intregal brake assembly, a toggle switch on the
. pendant and a control lever on the platform console.

/§ GROUND
CONTROL
VALVE

SWING DRIVE/
REDUCER

Superstructure Swing System Components.

SWING VALVE SEGMENT

When the swing control lever on the platform control
or the swing control toggle switch on the control
pendant is activated, an electrical signal is transmit-
ted fo the valve cartridge in the swing valve segment.
This allows hydraulic fluid af the correct pressure to
be sent to the swing drive motor.

SWING CONTROL
MAIN VALVE
SEGMENT

Ground Vaive Bank.

Decomber, 1982

SWING DRIVE MOTOR/ REDUCER ASSEMBLY

There are three types of swing drive motor/ reducer
assemblies used on the MP series.

Worm Gear Type

The worm gear swing reducer used on the MP 40
allows the motor output fo be reduced fo a fractional
speed and greatly increasing motor torque. This
allows the superstructure to rotate at a slow con-
trolled speed when fluid power is applied fo the
swing drive mofor.

A pilot operated check valve (swing lock vaive) is
placed in the swing motor hydraulic circuitfo prevent
the superstructure from rotating when not engaged
by the swing directional control valve.

WORM GEAR

SERN

Swing Motor.
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BRAKE i BRAKE
SPRING N RE N PISTON
BRAKE
PLANET — \ CYLINDER
GEAR Reapts
INPUT
SHAFT
OUTPUT
" SHAFT
Planetary Gear Type Swing Reducer with Intregal

Brake.

Swing Motor.

Planetary Gear Type with Infregal Brake

The planetary gear swing reducer used on the MP 60
allows the motor output to be reduced to a fractional
speed and greatly increasing torque. This allows the
superstructure to rofate at a slow controlled speed
when fluid power is applied to the swing drive motor.

The intregal brake assembly, part of the reducer, is
spring applied and hydraulic released at a pressure
of approximately 250 PSI (17 Bar/ 17.6 Kg/cm?).
Hydraulic fluid flow is transferred through a direc-
tional control valve whichdirects fluid flow fo the
swing mofor to provide clockwise and counter-clodk

Page 2-16

wise superstructure rofation.

Swing Gear and Pinion Shaft Adjustment

To adjust the swing gear on the MP 40, loosen the
gearbox side lock bolts and jack screws. Adjustthe
front lock bolts and jack screws.

NOTE: Adjust so the swing reducer
pinion gear mates to the large swing
bearing gear with zero backlash and no
preload. Excessive backlashwilllead to
jerky or erratic rotation and possible
breakage of gear teeth. Excessive preload
will lead to premature wear and possible
breakage of gear feeth.

Refighten the side lock bolts and jack screws.

Torque the swing pinion gear guard bolfs (see
"Machine Specification").

SWING

Art B02.34003E

SWING GEAR

Swing Reducer Adjustment (MP 40).

December, 1992



MP ELECTRO-PROPORTIONAL SERVICE MANUAL

SWING
REDUCER
%
I 4/
T/ ||IIII|||||
.
/ SWING GEAR
ECCENTRIC BUSHING
ECCENTRIC LOCK PLATE

Swing Reducer Adjustment (MP 60).

Swing Reducer/ Motor Assembly Adjustment
(MP60)

To adjust the swing reducer/ drive assembly, the
eccentric bushing located under the reducer must be
turned. Remove the eccentric lock plate that holds
the eccentric bushing in place. The ecceniric lock
plate is located on the superstructure in front of the
swing reducer.

Next loosen the mounting bolts and turn the eccen-
tric bushing with a screwdriver.

NOTE: Adjust so the swing reducer
pinion gear mates to the large swing
bearing gear with zero backlash and no
preload. Excessive backliash willlead to
jerky or erratic rofation and possible
breakage of gear feeth. Excessive preload
will lead to premature wear and possible
breakage of gear feeth.

Replace the eccentric lock plate and forque the
mounting bolts (see "Machine Specification").

Docember, 1992

Worm Gear Type with Intregal Brake (MP80)

The swing drive/ reducer assembly allows the rotat-
ing motor power to be reduced to a fractional speed
thus increasing motor forque. This then allows the
superstructure fo rotate at a controlled speed when
fluid power is applied to the swing drive..

SHAFT ROLLER STATOR

[ ooz

THRUST BEARING  DRIVE LINK
Swing Drive Motor (MP80).

Swing Drive/ Reducer Assembly Adjustment

There should be zero backlash between the swing
gear and pinion shaft. Do not pre-load the pinion
shaft to the swing bearing.

To adjust the swing drive/ reducer assembly, the
eccentric bushing located under the reducer must be
turned. Remove the locking bracket that holds the
eccentric bushing in place. The locking bracket is
located on the superstructure in front of the swing
reducer.

Next loosen the foot mount plate bolts on the swing

drive/ reducer and furn the eccenfric bushing with a

punch.

NOTE: There is no backlash or pinion
pre-load in adjustments.

Replace the locking bracket and torque the foot

mount plate bolfs.
SWING DRIVE/
_—" REDUCER

LOCKING
BRACKET

Swing Drive/ Reducer Assembly Adjustment
(MP80).
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Integral Brake Assembly

The integral brake assembly is spring applied and
hydraulic released at a pressure of approximately
250 PSI (17 Bar/ 17.6 Kg/em?). Hydraulic fluid
flow is transferred through a shuttle assembly lo-
cafed on the swing motor so thatwhichever direction
is selected, fluid flow will be diverted to release the
brake. '

SPRING (& 3

Q
=00

Swing Drive Reducer with Integral Brake
(MP80).

/4
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SWING SYSTEM MAINTENANCE

Check the oil on the swing bearing or in the optional
"oil bath" style swing bearing enclosure monthly for
metal shavings or other contamination.

Change the oil if contaminated (see Lubrication
Chart).

Check thefluid level in the swing drive gear box every
other month (see Lubrication Chart).

Change the fluid in the swing drive gear box every
two years (see Lubrication Chart).

December, 1892
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PLATFORM ROTATE SYSTEM

The platform rotate system consists of a a platform
rotate control valve, a double pilot operated check
valve, a rotary actuator and a plafform rotator
manifold.  The platform rofate system can only be
. operated from the platform control console.

ROTATE CONTROL VALVE
B DOUBLE
\ PILOT
OPERATED
CHECK
VALVE
ROTARY
ACTUATOR |
PLATFORM
ROTATOR
MANIFOLD

Platform Rotate System Components.
ROTATE CONTROL VALVE

This valve is a three position, four way valve which
is manually operated. This conirol valve directs fluid
flow to the rotate functions.

ROTATE LEVER ] M

i
i
i

e~ ROTATE
¥ CONTROL
IS¢ St VALVE

I |

P
T
a8 L '\:%}
1 i ™~ \.\5@.\
:g i @Q .-
Rotate Control Valve.

December, 1982

DOUBLE PILOT OPERATED CHECK VALVE

The double pilot operated check valve acts as a
locking component for the rotary actuator and pre-
vents the platform from rofating except when the
rotate circuit is activated. When the platform rotate
circuit is activated, partial flow is piloted over to the
return side to unseat the check valve and thus unlock
the rotary actuator.

ROTARY ACTUATOR

The rotary actuator is a rack and pinion type.
Hydraulic fluid enters the actuator from either side
depending on the control valve direction and moves
the rack, causing the pinion shaft to rofate.

PINION SHAFT
e cnen F
RACK X -
== 1
s - la_l]
Rotary Actuator.

Rotary Actuator Maintenance

Change the hydraulic fluid once every year (see
Lubrication Chart).

PLATFORM ROTATOR MANIFOLD

The plafform rotator manifold is mounted as an
integral part of the rotary actuator. The platform
rotator manifold acts as a pressure relief valve to
prevent damage to the rotary actuator.

Page 2-19
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PLATFORM LEVEL SYSTEM

The platform level system consists of a level control
valve, slave leveling cylinder with a counterbalance
(holding) valve, master leveling cylinder, double
pilot operated check valve and two relief valves.

LEVEL CONTROL VALVE

PILOT
OPERATED
CHECK

_— DOUBLE
9

TIP BOOM

MASTER CYLINDER

RELIEF VALVE

RELIEF VALVE S

Platform LevelSystem Components.

Page 2-20
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The platform leveling system automatically keeps
the plafform level, using a master/ slave cylinder
arrangement. Asthe boomis raised or lowered, fluid
is forced from one cylinder fo the other in a closed
loop, which keeps the platform parallel o the ground
inany boom position. Dueto slightinternal leakage,

-fluid may at times need to be added to the leveling

circuit through the platform level control valve.

The plafform level systemis only controlled from the
plafform.

LEVEL CONTROL VALVE
This valve is a three position, four way valve which

is manually operated. This conirol valve directs fluid
flow fo the level functions.

LEVEL CONTROL
VALVE

LEVEL LEVER

Level Control Valve.

DOUBLE PILOT OPERATED CHECK VALVE
The double pilot operated check valve acts as a

locking component for the leveling function and
prevents the cylinders from drifting.

December, 1992
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MASTER LEVEL CYLINDER

The master leveling cylinder is a double acting
cylinder located between the upper frame of the
superstructure and the boom. Whenever the boom
is raised or lowered, the master cylinder is forced to
_ extend or retract. The fluid displacement from the

master level cylinder is in turn sent up the boom to
the slave level cylinder. This forces the slave level
cylinder o move the same distance as the masfer
level cylinder.

HOLDING VALVE

Master Level Cylinder.

Decomber, 1992
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U{

Slave Level Cylinder.

HOLDING VALVE

o)p

SLAVE LEVEL CYLINDER

The slave leveling cylinder is a double acting cylin-
der located between the tip boom and the platform.
This cylinder controls the position of the platform
relative to the tip boom.

The slave leveling cylinder contains two holding
valves. The holding valves prevent platform move-
ment in the event of hose failure.

RELIEF VALVES

The relief valves are factory set at 3000 PSI (207
Bar/ 211 Kg/cm?) and prevent high pressure spikes
in the leveling circuit that could result in component
damage. High pressure spikes can occur when the
plafform is manually controlled for leveling, which
cause the slave level cylinder to bottom out before
the master level cylinder stops moving as the boom
is lowered.
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STEER SYSTEM STEER VALVE SEGMENT

The steering sysfem consists of a selecfor valve When the sieer conirol lever on the platform confrol
assembly, a steer valve segment, hydraulic swivel, Or the steer conirol foggle switch on the control
a steer cylinder, a steer foggle switch on the pendant  pendant, is activated an electrical signal is fransmit-

control and a steer rocker switch on the drive lever ted fo the valve cariridge in the steer segment. This
at the platform control console. allows hydraulic fluid fo be sent 1o the steer cylinder.

STEER

PLATFORM 5 ROCKER
SWITCH

Ground Valve Bank.

HYDRAULIC SWIVEL

The hydraulic swivel allows passage of hydraulic
fluid from the steer valve segment in the superstruc-
ture to the steer cylinder in the undercarraige and
back. The swivel allows for 360° of continuous
superstructure rotation in either direction.

O-RING

WEAR RING / 4

BN
.y,

NN
LA

NN
I

S AN

N

TS S,

; WEAR RING
| O-RING
e ,
1 R
CYLINDER © ~<&° TORQUE ARM I

Steer System Components. Hydraulic Swivel.
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STEER CYLINDER STEER DISCONNECT KNOB

The cylinder is double acting and is directly con- The steer disconnect knob must be pushed in to
nected to the steering linkage assembly. This engage the steer system. Pull the steer disconnect

cylinder powers all steering movements. - knob out before fowing fo disengage steer system.
BACKUP STEER SYSTEM MAINTENANCE
RING
SEAL RETAINING  Check all pins on steering linkage and steer cylinder

for excessive play, and ensure that all clips are in
place and secure.

Lubricate linkage as required (see Lubrication Chart).

Check cylinder and hoses for hydraulic fluid leakage
and security.

CYLINDER ROD
Steer Cylinder.

AN
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DRIVE SYSTEM

SECTION 3:
DRIVE SYSTEM
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DRIVE SYSTEM COMPONENTS

The MP is propelled by two hydraulic drive motors
with integral brake assemblies. The drive circuit
consists of the two hydraulic drive motor/ brake
- assemblies, the drive valve segment, a selector
valve, the drive valve assembly, a drive relief valve,
" a brake mefering valve, a toggle switch on the
pendant control and a platform drive control lever
(joystick).

DRIVE

CONTROL
LEVER

PLATFORM

SUPERSTUCTURE

TORQUE HUB

/ S
MOTION CONTROL FLOW DIVIDER
VALVE ASSEMBLY VALVE ASSEMBLY

Drive System Components.

Decomber, 1992

DRIVE MOTOR AND BRAKE ASSEMBLY

The drive moftor is keyed to a shaft which in turn is
splined on both ends. One end of the splined shaft
is used for the brake while the other end is inserted
info the gear reducer assembly..

DRIVE GEAR

Motor Assembly.

The brake assembly is a disc type brake. It is a
wetted disc which is spring applied with hydraulic
release.

NOTE: Internal leakage in the motor is
passed through the brake disc and back
to the main hydraulic reservior through
the two case drain lines thereby cooling
the brake and preventing brake disc
wear.

FRICTION DISC
PRESSURE PLATE

Brake Assembly.

Page 3-3
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DRIVE VALVE SEGMENT

When the drive control lever on the plafform control
or the propel control foggle switch on the control
pendant s activafed, an electrical signal is fransmit-
ted to the valve cartridge in the drive valve segment.
This allows hydraulic fluid af the correct pressure to
be sent to the drive circuit. The drive valve segment
is part of the ground valve bank and is located on the
superstructure.

DRIVE VALVE
SEGMENT ">~

Ground Valve Bank.

DRIVE VALVE ASSEMBLY

The drive valve assembly consists of the selector
valve, motion confrol valve assembly and flow
divider valve assembly. The drive valve assembly
is mounfed on a plate located on the undercarriage.

SELECTOR VALVE

The selector valve used in the drive system allows for
a pilot pressure to shift the directional control spool
changing the drive system flow from series flow to
parallel flow. This then allows the unitfo go from low

Page 3-4

speed to high speed drive.

MOTION CONTROL VALVE
FLOW CONTROL
VALVE
SELECTOR VALVE
FLOW

DIVIDER/
COMBINER

Drive Valve Assembly.
MOTION CONTROL VALVE ASSEMBLY

The motion control valve assembly consists of two
valves: a motion control valve and a flow control
valve, which is mounted on the top of the motion
contirol valve.

Motion Control Valve

This valve shuttles hydraulic fluid flow fo the integral
brake assemblies and produces a back pressure in
the drive system using two counterbalance valves to
preventing uncontrolled movement.

Flow Control Valve

The flow control valve meters the hydraulic fluid flow
released from the spring applied brake assemblies;
therefore, giving a smooth braking action.

The proper flow control valve adjustment is 2 fo 3

turns from the closed position. This position allows
the operator a smooth braking function.
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FLOW DIVIDER VALVE ASSEMBLY

The flow divider valve assembly consists of two
valves: a flow divider/ combiner valve and a gate
(globe) valve,. which is mounted on the the flow
divider/ combiner valve.

" Flow Divider/ Combiner Valve

This valve divides output of pump equally to each
drive motor (parallel). In a turning situation, hy-
draulic fluid will force the infernal spools fo flow fluid
to the outboard driving wheel.

Gate (Globe) Valve

This valve allows hydraulic fluid to pass from one
drive wheel fo the other when the unit is in a furn
(differential action).

Gate (globe) valve can be adjusted as fo the amount
offluid allowed to pass but the correct sefting should
be 1-1/2 turns open from the closed position. Inthis
position the motors will load slightly and allow a
metered flow of hydraulic fluid fo pass to the out-
board driving wheel.

DRIVE RELIEF VALVE

The drive relief valve is located on the underside of
the undercarriage, on the side wall. This valve is
factory set at 3000 PSI (207 Bar/ 211 Kg/cm?) and
requires no adjustments. This valve assures thatthe
drive system will receive only this pressure while in
the drive mode.

December, 1992

BRAKE METERING VALVE

The brake mefering valve meters the hydraulic fluid
flow released from the spring applied brake assem-
blies; therefore, giving a smooth braking action.

BRAKE METERING VALVE ADJUSTMENT

The valve is set at the wide open position for
shipment and should be resetat 1-1/2 turns from the
closed position. This position allows the operator a
smooth braking function.

TOGGLE SWITCH ON THE PENDANT
CONTROL

To operate the drive function from the ground, use
the "Propel” foggle switch on the pendant control.
See "Section 4: Electrical System" for switch re-
placement.

PLATFORM CONTROL HANDLE
(JOYSTICK)

To operate the drive function from the platform, use
the platform control handle. See "Section 3: Elec-
trical System" for control handle adjustment or
replacement.
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ELECTRICAL SYSTEM

The following section is a description of mainte-
nance for the major components of an MP electrical
system.

BATTERY

A 12 volt battery supplies the electrical current
required to operate the electrical circuits for an MP.

BATTERY MAINTENANCE (IN STORAGE)

Follow these procedures for mainfenance of batter-
ies on a machine not in use:

Keep batteries clean. Electrolyte of “wet” batteries
should be checked regularly, and kept at proper
levels.

Never stack one battery directly on fop of another,
because post or container damage can result. If
batteries are stored individually, place supporting
boards between layers. Do not stack more than
three high, and rofate stock so that the oldest
batteries are used first.

*Wet” batteries should be keptfully charged. A*wet”
battery, while in storage, should be recharged fo full
charge at the following infervals:

If stored at: Recharge:

Below 40° F (4° C)
40°10 60° F (4° 10 15° C)
Above 60° F (15° C)

None required
Every 2 months
Every month

December, 1992

BATTERY MAINTENANCE (IN USE)

Check battery and surrounding area for signs of
damage or corrosion.

Check battery terminals for:

e Corrosion. Regularly clean connections and
apply a non-metfallic grease or protective spray
to retard corrosion.

* Loose connections. Be sure all cable connec-
tions are tight, and that good contact is made to
terminals.

e Broken or frayed cables. Be sure all cable
connections are good, and that no loose or
broken wires are exposed. Replace as needed.

Check battery electrolyte level. Replenish the electro-
lyte, if necessary. Remove vent caps before filling,
and USE ONLY DISTILLED WATER. Fillall celisto the
proper level. Do notoverfill. Fill to level indicator (or
1/2 inch over the fop of the separators if there is no
level indicator). Fill after charging to prevent over-
flow of acid due to expansion. Do not use a hose to
add water to batteries.

Allowing the electrolyte level to drop below the top of
the separators will lead to shortened battery life.
Excessive water usage can indicate that a battery
has been overcharged, has been subjected fo exces-
sively high temperatures, or is nearing the end of its
service life.

Keep battery clean. Wash the fop of the battery,
making sure all vent caps are in place. Do not allow
cleaning water or other foreign matter to enfer the
cells. Use a solution of bicarbonate of soda and
water to wash the battery if there is an accumulation
of acid.

Page 4-3
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BATTERY PREVENTIVE MAINTENANCE

Once a month, after the battery has been charged,
spot check the specific gravity of two or more cells.
A fully charged battery should indicate 1.28 specific
gravity. If low readings are nofed, check the follow-
ing:

e (Check terminals for corrosion, loose connec-
tions and broken or frayed cables.

e Check all cells with a hydrometer for variation in
specific gravity. A variation of 0.03 points or
more between cells is cause for concern. Mark
the low cells.

Recheck specific gravity of all cells after recharging.
BATTERY REPLACEMENT

To remove the battery, follow these procedures:

AWARNING

BEFORE REMOVING BATTERY FROM
THE UNIT, TURN OFF THE IGNITION
SWITCH. THERE SHOULD BE NO
POWER TO THE MACHINE.

A CAUTION

Always disconnect the negative bat-
tery cables first.

Remove bolts holding battery to superstructure.

Lift the battery from the superstructure. Put the
battery to the side and dispose of properly.

A CAUTION

Always connect the positive battery
cable first.

To install the battery, lift and position it on super-
structure. Secure battery in position with wing nuts
and battery hold downs. Connect battery cables.

Page 4-4
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MOVEMENT ALARM

The movement alarm is activated as soon as the
plafform console drive controller or drive foggle
switch on the pendant conirol is moved off the center
"Neutral® position.

AWARNING

THE MOVEMENT ALARM IS PROVIDED
FOR YOUR PROTECTION, AND THE
PROTECTION OF PERSONS WORKING
IN THE IMMEDIATE AREA. DISABLING
THIS IMPORTANT SAFETY DEVICE MAY
RESULT IN DEATH OR SERIOUS IN-
JURY.

The movement alarm is located behind the ground
confrol cabinet on a support weldment. To replace
it, remove the movement alarm from the weldment
and disconnect the wires.

TILT ALARM

The tilt alarm gives an audible warning when the
machine is five degrees or more out of level. Itis
located behind the ground control cabinet on a
support weldment. To replace the filt alarm, remove
it from the support and disconnect the wires.

TILT ALARM TEST

The alarm can be tested by manually tipping the
alarm sensor. This "Push-to-Test" feafure enables
tilt alarm to be tested without losing its adjustment.

Individually push down on each of the three fas-
tened comers of the filt alarm.

There should be enough fravel to cause the alarm to
sound as each corner is pressed (there is approxi-
mately a three second delay).

If the alarm does not sound, the flange nuts have
been tightened too far. Loosen the nut on the 90°
corner and repeat this test procedure.
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TILT ALARM ADJUSTMENT

The tilt alarm can be adjusted. Before attempting to
adjust the alarm, park the machine on a flat, level
surface.

Level the base of the alarm by tightening each of the
~ three flange nuts to take up approximately one half
of its spring's travel. During the remainder of the
adjustment procedure, DO NOT ADJUST THE NUT
ON THE 90° CORNER.

Check fo be sure the electrical connections are
correct. Slowly tighten the nut on one of the two
corners ADJACENT to the 90° corner until the light-
emifting diode (LED) just turns on, indicating that
the circuit is closed. Note the position of the nut.

Loosen the nut (LED will go ouf), carefully counting
the number and fraction of turns until the LED lights
up again. Divide that number by two and tighten the
nut by this number of furns.

Adjust the nut on the OTHER corner adjacent to the
90° comer in the same manner. The alarm is now
level, to the degree of accuracy determined by the nut
adjustments and the surface on which the machine
is sifting. Test the tilt alarm for proper function.

RELAYS

There are relays located in the ground control cabi-
net. (Referto the schematic af the end of this manual
for relay functions and inferconnect.)

CIRCUIT BREAKERS
There is one 20 amp circuit breaker mounted on the
face of the ground control cabinet, and two 20 amp

and one 4 amp thermal reset circuit breakers inside
the ground contfrol cabinet.

Decomber, 1992

If the 20 amp circuit breaker is tripped, re-set it by
pushing in the butfon. If the breaker frips again, the
cause of the high current draw must be corrected
prior to further operation. If the breakers inside the
cabinet are fripped by heat of the current draw, they
will reset themselves when they cool down.

LIMIT SWITCHES

There are limit switches for the boom telescope, and
boom hoist functions. The boom telescope limit
switch is located on the lower right side of the base
boom. The boom hoist limit switch is located on the
center post of the superstructure.

Unless the boom hoist and telescope limit switches
are closed as shown on the unit electrical schematic
at the end of this manual, the unit will only be able
to fravel at creep speed.

EMERGENCY PUMP

There is an emergency pump mounted at the base
of the hyfraulic tank. It is activated when the
Emergency Pump push button on either the platform
control console or the remote control pendant is
pressed. When either push button is pressed and
held, the emergency pump circuit is energized,
allowing hydraulic functions (drive, steer or boom
functions) should the engine powered hydraulic
pump be disabled.

EMERGENCY STOP BUTTON

There is an emergency stop button on the ground
control box.

When the emergency stop buftons is pressed, all
functions stop immediately and the wheel brakes are
automatically applied. Turn the button clockwise to
reset.

To replace the emergency stop button, open the
ground control box to gain access for button re-
moval. Remove the appropriate button mounting
screws and wires.
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PENDANT SWITCH REMOVAL

To replace a pendant switch or bufton, remove the
four pendant cover screws to gain access for button
removal. Remove the appropriate button mounting
screws and wires.

GROUND CONTROL CABINET SWITCH
REMOVAL

To replace a ground confrol switch or button, disen-
gage the ground control cover refaining screws to

- gain access for switch or button removal. Remove

the appropriate button mounting screws and wires.
PLATFORM CONSOLE SWITCH REMOVAL

To replace a platform switch or button, remove the
two platform console screws and swing the console
up on its hinges, to gain access for button removal.
Remove the appropriate switch or button mounting
screws and wires.

Page 4-6
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DRIVE/ STEER CONTROLLER

Forward or backward fravel of the unit is operated by
a "single axis" lever on the platform control console.
Flipping the switch on top of the lever steers the unit
to the left or right. : -

The degree of lever motion required fo begin fravel,
and the degree of lever motion required to achieve
maximum speed are individually adjusted.

On the Drive Card, located at the bottom of the lever
assembly, there is a separate adjustment for "Lo
Threshold" (Deadband), which defermines when
motion starts as the conirol is moved from the
"Neutral" position. There is another separate adjust-
ment that determines the degree of control move-
ment corresponding to the maximum hydraulic
valve opening, "Hi Threshold" (Max. Outpuf).

Decomber, 1992



V74

MP ELECTRO-PROPORTIONAL SERVICE MANUAL

To adjustfor Lo Threshold (Deadband) or Hi Thresh-
old (Max. Outpuf) on the Drive Card:

1. Turn appropriate Lo Threshold (Deadband) po-
tentiometer fully counter-clockwise.

3.

4,

Turn the Lo Threshold (Deadband) potentiom-
eter clockwise fo permit first flow (first move-
ment).

Push control lever fully forward.

_ 2. Push control lever forWord until a proximily 5. Turnthe Hi Threshold (Max. Oufput) potentiom-

swiich inside the control clicks.

DRIVE/ STEER CONTROLLER

DRIVE BOARD POTENTIOMETERS

eter to just permit maximum flow. If turned too
high, full flow will occur at a lesser control angle
and some controllability will be lost.

|

Q| (K@

E01.12002E

NOT USED

DEADBAND: DRIVE

NOT USED

MAX. OUTPUT: DRIVE

Decomber, 1982
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BOOM TELESCOPE CONTROLLER

Telescoping of the boom is controlled by a "single
axis" lever on the platform conirol console. Back-
ward and forward movement of the lever conirols the
extending and refracting functions of the boom.

On the Drive Card, located at the bottom of the lever
assembly, there is a separafe adjustment for Lo
Threshold" (Deadband), which defermines when
motion starts as the control is moved from the
"Neufral" position. There is another separate adjust-
ment that determines the degree of control move-
ment corresponding to the maximum hydraulic
valve opening, "Hi Threshold" (Max. Oufpuf).

To adjustfor Lo Threshold (Deadband) or Hi Thresh-
old (Max. Output) on the Drive Card:

1. Turn appropriate Lo Threshold (Deadband) po-
tentiometer fully counter-clockwise.

2. Push confrol lever forward until a proximity
switch inside the confrol clicks.

3. Turn the appropriate Lo Threshold (Deadband)
potentiometer clockwise to permit first flow (first
movement).

4. Push control lever fully forward.

5. Turn the Hi Threshold (Max. Oufput) potentiom-
efer to just permit maximum fiow. If turned foo
high, full flow will occur at a lesser control angle
and some confrollability will be lost.

The boom telescope function has four additional
adjustments on a separate Ramp Card (refer to
following table).

Page 4-8
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boom push A1: Acceleration
extend fwd

D1: Deceleration
boom pull - A2: Acceleration
retract back -

D2: Deceleration

To adjust the acceleration or deceleration rate (ramp
speed) of a function on the Ramp Card:

1. Turn the appropriate potentiometer(s) fully
counfer-clockwise.

2. Turn the adjustment one-half the available rota-
tion of the potenfiometer(s).

NOTE: Allpotentiometers rotate 270°,
from fully closed to fully open.

3. While moving the control, adjust appropriate
potentiometer for desired acceleration rafe, or
deceleration rafe.

NOTE: Counter-clockwise potentiom-
eter rotation decreases delay (ramp)
time. Clockwise potentiometer rota-
tion increases delay (ramp) time.
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BOOM TELESCOPE CONTROLLER

DRIVE BOARD POTENTIOMETERS D 1@

E01.12002E

NOT USED

DEADBAND: BOOM TELESCOPE

MAX. OUTPUT: BOOM TELESCOPE

NOT USED

%)

E01.12003E

RAMP BOARD POTENTIOMETERS

NOT USED

NOT USED

NOT USED

NOT USED

D2 RETRACT DECELERATION

A2 RETRACT ACCELERATION

D1 EXTEND DECELERATION

A1 EXTEND ACCELERATION

Decomber, 1992 Page 4-9
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BOOM/ SWING CONTROLLER

On the boom/ swing controller, there are two (2)
Driver Cards with a total of eight adjustment poten-
tiometers. The upper Driver Card adjustments are
for boom raise and lower functions, while the lower
Driver Card adjustments are for superstructure swing
left and right functions.

Each function (raise, lower, swing right, swing left)
has two (2) adjustments: "Threshold" and "Maxi-
mum Gain". Threshold (Deadband) is the position
of the controller lever when a function motion starts.
Maximum Gain (Max. Output) is the position of the
controller lever when a function motion is at maxi-
mum speed.

To adjust for Threshold (Deadband):

1. Turn appropriafe Threshold (Deadband) poten-
tiometer fully counferclockwise.

DEADBAND: BOOM LOWER (-)

2. Move control lever in appropriate direction from
neutral position until a proximity switch inside
the control clicks.

3. Turn the appropriate Threshold (Deddbond)
- potentiometer clockwise to permit first flow (first
movement). ‘

To adjust for Maximum Gain (Max. Outpuf):
1. Move control lever fully in appropriate direction.
2. Tumn the appropriate Maximum Gain (Max.

Outpuf) pofentiometer to just permit function
maximum speed.

A CAUTION

If turned too high, full flow will occur at a lesser
control angle and some controllability will be

lost. I__l

@

%)

@

%,

E01.12002E

DEADBAND: BOOM RAISE (+)

MAX. OUTPUT: BOOM RAISE (+)

MAX. OUTPUT: BOOM LOWER (-)

Upper Driver Card Potentiometers.

DEADBAND: SUPERSTRUCTURE SWING RIGHT (-)

DEADBAND: SUPERSTRUCTURE SWING LEFT (+)

MAX. OUTPUT: SUPERSTRUCTURE SWING LEFT (+)

MAX. OUTPUT: SUPERSTRUCTURE SWING RIGHT (-)

O[]

E01.12002E

Lower Driver Card Potentiometers.
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Each function also has two additional adjustments
on a separate Ramp Card (refer fo following fable).

swing control | A3: Acceleration
right right

D4: Deceleration
swing control | A4: Acceleration
left left

D3: Deceleration
boom push A1: Acceleration
up fwd

D1: Deceleration
boom pull A2: Acceleration
down back

D2: Deceleration

Ramp Card Potentiometers.

SUPERSTRUCTURE SWING:

D3 LEFT DECELERATION

To adjustthe acceleration or deceleration rate (ramp
speed) of a function on the Ramp Card:

1.

Turn the appropriafe potentiometer(s) fully
counter-clockwise. _

. Tum the adjustment one-half the available rota-

tion of the potentiometer(s).

NOTE: Alipotentiometers rotate 270°,
from fully closed to fully open.

While moving the control, adjust appropriate
potentiometer for desired acceleration rate, or
deceleration rate.

NOTE: Counter-clockwise potentiom-
eter rotation decreases delay (ramp)
time. Clockwise potentiometer rota-
tion Increases delay (ramp) time.

Il
PloeIePIoR

E01.12003E

Y

A4 LEFT ACCELERATION

D4 RIGHT DECELERATION

A3 RIGHT ACCELERATION

BOOM RAISE/ LOWER:

D2 LOWER DECELERATION

A2 LOWER ACCELERATION

D1 RAISE DECELERATION

AT RAISE ACCELERATION

Docomber, 1982
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CREEP SPEED ADJUSTMENTS

There are two separate adjustments for creep speed:
an adjustment in the ground control cabinet is for
sefting creep speed as operated from the remote
control pendant; and, an adjustment in the platform
control console is for sefting creep speed as oper-
ated from the platform.

When the boom is raised to above horizontal or
extended, the unit should travel @ maximum of 0.5
M.P.H. (0.8 K.P.H).

To determine current creep speed sefting of the unit:
¢ Raise the boom fo above horizontal.
¢ Drive the unit forward.

NOTE: Atcreep speed, atire willmake
one complete revolution in approximately
20 seconds.

Adjust the appropriate creep speed potentiometer to
achieve one complete tire revolution in approxi-
mafely 20 seconds. (Refer to following figures for
potentiometer locations.)

BOOM ADJUSTMENT
(GROUND CONTROL)

Boom function speed as controlled from the remote
pendant should be set so that the plafform is not
subjected fo jostling, shaking or jerking when the
boom is raised, lowered, extended or retracted, or
superstructure swing.

To adjust the boom functions speed:
¢ While holding the Deadman button, raise

the boom by pressing the Boom Hoist Con-
trol Switch to the hoist position.

NOTE: Ifno boom josting occurs, no

Page 4-12

adjustment is required.

¢ If necessary, turn the boom functions speed
potentiometer so that the plaiform moves
smoothly, without being jostled. (Refer to
following figure for pofentiometer location.)

SUPERSTRUCTURE SWING ADJUSTMENT
(PLATFORM CONTROL)

The potentiometer governing the boom swing speed
is located inside the platform control console. (Refer
to following figure for potentiometer location.)

e Check speed of superstructure rotation.

NOTE: The superstructure should ro-
tate at approximately one complete revo-
lution in 2 minute 20 seconds.

¢ Adjust boom swing potentiometer, as nec-
essary.

BOOM HOIST ADJUSTMENT
(PLATFORM CONTROL)

The potentiometer for boom hoist adjustment is
located inside the platform control console. (Refer to
following figure for potentiometer location.)

e Check speed of boom for complete hoist
from lowest position.

¢ Check speed of boom for complete lowering
from highest position.

NOTE: The boom should be fully piv-
oted to the greatest angle in approxi-
mately 80 seconds. Itshould take about
the same amount of time to fully lower
the boom from the highest position.

¢ Adjust boom hoist speed potentiometer, as
necessary.
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MECHANICAL COMPONENTS
Following is a description of the major mechanical When atire change is necessary, follow these steps:
components of the MP. CAUTION
TIRES
‘ ALWAYS BLOCK THE WHEELS before
" Tires used are calcium filled or the optional foam you ralse the machine.
filled. Inspect tires for cuts, sidewall damage or
abnormal wear. Any fire faulls MUST BE COR- ®  Loosen and remove lug nuts, and pull off e
RECTED before further machine operation. wheel assembly and fire.
CHANGING TIRES e Replace the tire and reinstall.
e Fasten lug nuts and tighten to proper torque
AWARNING (see Machine Specifications).
CALCIUMFILLED AND/OR FOAMFILLED ,
TIRES ARE EXTREMELY HEAVY. CARE e Lower the machine and remove the blocks.
MUST BE TAKEN TO AVOID PERSONAL
INJURY. WHEELS AND LUG NUTS

Front and rear wheels are different and ARE NOT

INTERCHANGEABLE. Check the security of the wheel
lug nuts (see Machine Specification for proper torque)

and examine the wheel rims for damage.

LUG NUT

WHEEL

DRIVE HUB ASSEMBLY

«
S~o ~s At £801,16001E
~o -
~ ”

Wheel Assembly and Drive Hub Assembly Location.

December, 1992 Page 5-3
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DRIVE HUB ASSEMBLY 4. Loosen and remove eight capscrews and
flat washers on the drive hub assembly.

Drive hub assembly consists of a hydraulic motor

and torque hub. 5. Slide off hydraulic mofor and foque hub as
one unit. :

e To remove drive hub assembly: e Install drive hub assembly:

1. Block the steer wheels and raise the ma-
chine at the drive end. 1. Align the drive hub assembly (hydraulic

motor and torque hub) with the axle tube

AWARNING assembly.

CALCIUMFILLED AND/OR FOAMFILLED 2. Install and forque the eight capscrews with
TIRES ARE EXTREMELY HEAVY. CARE flat washers.
MUST BE TAKEN TO AVOID PERSONAL
INJURY. 3. Connect hydraulic hoses to the drive hub
assembly and install hose carrier to the axle
2. Remove tire and wheel assembly: tube assembly.
1. Loosen and remove the lug nufs. AWARNING
2. Pull off the tire and wheel assembly. CALCIUMFILLED AND/OR FOAMFILLED
TIRES ARE EXTREMELY HEAVY. CARE
A C AUTION MUST BE TAKEN TO AVOID PERSONAL
INJURY.
Plug all open hydraulic fittings to pre-
vent contamination by dirt or other 4. Install tire and wheel assembly:

foreign objects.
. 1. Position tire and wheel assembly.
3. Disconnect hoses to the drive hub assem-

bly. At this point remove the hose carrier 2. Install and forque lug nuts.
from the axle tube assembly and lay aside
the hoses and hose carrier. 5. Lower the machine and remove the steer
wheel blocks.
g& NS £ o LUGNUT
' 7 R Pt
WHEEL
DRIVE HUB ASSEMBLY
CAPSCREW

Undercarriage With Tire and Wheel Assembly, Torque Hub and Drive Motor.
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STEER CYLINDER PINS

Check all pins for wear. If pin rotafes, check for a
missing retaining ring. If wear is defected, the pin
must be replaced.

- ROD END CYLINDER .PIN REPLACEMENT

1. Remove retaining rings.

2. Remove the pin.

3. Install new pin and refaining rings.

4. Apply grease to pin.

BASE END CYLINDER PIN REPLACEMENT

1. Remove hair pin clips.

2. Remove the pin.

3. Install new pin and hair pin clips.

4. Apply grease to pin.

-
L
RETAININGRING <

| _I-7 \STEER CYLINDER

ol HAIR PIN CLIP

Steer Cylinder and Tie Rod Assembly.

December, 1982

STEER CYLINDER

The steer cylinder is of the double acting type. Check
the cylinder for hydraulic fluid leaks.

STEER CYLINDER SEAL REPLACEMENT
1. Disconnect the hydraulic hoses.
2. Remove the steer cylinder pin.

3. Remove the cylinder.
SEAL

SEAL

Steer Cylinder.
4. Clean the end of the cylinder.

5. Loosen the end cap and withdraw it over the
piston rod.

A CAUTION

Take care not to damage the rod sur-
face and guard against dirt entering the
system.

6. Remove the rod and piston assembly.
7. Replace the seals and o-rings.

8. Install the rod and piston assembly.
9. Install and tighten the end cap.

10. Connect the hydraulic hoses.

Page 5-5
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TIE ROD ASSEMBLY

Check for a bent or broken tie rod. Replace if bend
or broken.

TIE ROD ASSEMBLY REPLACEMENT
1. Remove capscrews and jam nuts at both ends.
2. Remove tie rod assembly.

3. Install new tie rod assembly and attach it with
the capscrews and jam nufs.

Page 5-6
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Steer Cylinder and Tie Rod Assembly.
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SUPERSTRUCTURE Steam clean the superstructure once a year, and
inspect all welds and brackets. Check for cylinder

The superstucture consists of two compariments;  Pins that tum in their mountings, which will indicate

one is the engine compartment and the other is the Sheared pin lock bolts.

hydraulic compartment. :

MECHANICAL COMPONENTS

GROUND CONTROL BOX

PENDANT CONTROL

X, ~,

LIFT CYLINDER —_ "X —
MASTER CYLINDER

BATTERIES
FUEL TANK

ENGINE

Components Found on the Superstructure.

Docomber, 1982 Page 5-7
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.............

CONTROLS

BOOM

Clean the boom once a year and inspect along the
boom structure, especially all welds and brackets.

Platform Components.

PLATFORM

Steam clean the platform and inspect all welds and
brackets. Check all the hydraulic and electrical
components.

HOSES AND CABLES

Inspect all hoses and electrical cables for security
and damage. Check for leaks af fittings. ANY
DAMAGED HOSES OR CABLES SHOULD BE RE-
PLACED.

Cables and hoses should be examined for rubbing

and chafing, especially in the swing bearing area
and the hose track areq.

MISCELLANEOUS EQUIPMENT

Check all miscellaneous equipment mounted on the
machine for secure aftachment. Check for evidence

Page 5-8

of oil or hydraulic fluid leakage.

Three Section Boom.
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BOOM PIVOT PIN AND BUSHING REPLACEMENT

IMPORTANT: Itis NECESSARY TO MAIN-
TAIN THE CORRECT ALIGNMENT be-
tween the boom and side plates during
this operation. Any relative movement

. willmake fitting of the pin bearing more
difficult.

1. SUPPORT THE BOOM securely (on @ boom
stand or similar rigid platform).

2. Remove the refaining ring, and drive out the
boom pivot pin, taking care not to damage the
inner bore.

3. Check bushing and replace if necessary.

4. Install new pivot pin and retaining ring.

5. Apply grease fo pin.

BUSHING

BASE BOOM RETAINING

Boom Pin and Bushing.

December, 1992

WEAR PADS

Boom sections are protected from wear caused by in
and out movement by nylon wear pads mounted at
several places along their length. The nylon wear
pads should be checked for wear approximately
every six months. Fully refractthe boom, and check
the gap between the wear pad and the boom section.

Wear pads are located at the top front tip of the boom
and at the bottom and side rear of the base boom.
The felescope cylinder wear pad can not be seen
without boom disassembly. Replace this pad affer
every 5000 hours.

On three piece booms wear pads are also located at
the top rear of the base boom, top front of the mid
boom, top bottom and side rear of the boom and
boom chain anchor.

The telescope cylinder wear pad and the chain
anchor wear pad can not be seen without boom
disassembly. Replace these pads after every 5000
hours of operation. '

A CAUTION

If a pad wears to approximately 3/8"
(9.5 mm) thick, it should be replaced
or shimmed. Generally, only the bot-
tom pad at the upper end and the top
pad at the lower end of the boom will
show wear.

Page 5-9
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Rear (Upper End) Wear Pad Replacement

1. Fully retract the boom. 1.

2. Remove the bolts, lockwashers and nuts hold- 2.
ing the upper and side wear pad.

3. Theupperand side wear pads should slide out. 3.

4. Use a crane to hold the boom section off the
bottom wear pad. 4.

5. Remove the bottom wear pad.

6. Install new wear pads with bolts, lockwashers
and nuts.

\S

Front (Lower End) Wear Pad Replacement

Fully retract the boom.

Access can now be gained to the front top pad
retaining bolts, lockwashers and nuts.

Remove bolts, washers and nuts; wear pad will
easily fall out.

Install new wear pad with bolts, lockwashers
and nuts.

BASE BOOM SIDE REAR

>,
@ WEAR PADS (4)

BASE BOOM BOTTOM REAR WEAR PAD

Boom Wear Pads (Two Piece Boom).

Page 5-10
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BOOM CHAIN (FOR THREE PIECE BOOMS)

On three piece booms, the felescope cylinder acts
only on the mid boom section and chains are used
to extend and retract the tip boom. Two chains
extend the tip boom section and keep it from retract-

_ing. Athird chain retracts the tip boom section and -

prevents it from extending. All chains are anchored
to the rear of the base boom and the front of the tip
boom and loop around sheaves on the mid boom
section. As the mid boom section is extended or
retracted by the telescope cylinder, the chain and
sheave arrangement carries the tip boom section
with it.

t
v

RETRACT CHAIN <SP

®
EXTEND CHAINS

TELESCOPE CYLINDER

/
-

M oummane

Boom Chain Adjustment

A properly adjusted boom chain should have one
inch of droop or sag for every ten feet of boom (60
foot boom should have a 6 inch droop or sag).

To adjust the chain fension, tighten or loosen the
chain anchor adjusting bolts located on the base
boom section.

A CAUTION

Maintain equal tension on both chains
for proper operation.

WEAR PAD

TIP BOOM

v

WEAR PAD

WEAR PAD

l/’
7
u«i @< CHAIN ANCHOR ADJUSTING BOLTS
|

CHAIN MOUNTING BRACKET

Boom Chain and Wear Pads.

Decamber, 1992
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Boom Chain Replacement 3. Remove the hoses from the hose clamp.
Chain replacement is recommended affer every 4. Detach the slave cylinder from the plafform
5000 hours. Replace the chain anchorwearpadat and secure it to the tip boom with a rope.

this time as well.
NOTE: Slave cylinder is secured to the

* To disassemble the boom: : - tip boom fo prevent damage to the
cylinder when pulling the mid and tip
NOTE: This procedure requires two boom out of the base boom.
people. DO NOT attempt the procedure
alone. SLAVE CYLINDER
1. Refract boom and cenfer between the drive ﬁ '~ ';IL\?(;.';C:SNM
fires. L g
< i ) v
NOTE: The boom must have room to MOVING : A
fully extend and there must be at least ANCHOR i
30 feet (9 meters) of drive room in front -
of the unit. Also there must be room to o P >
swing the unit to each side. ; TIP BOOM
. . Sz
2. Disconnect moving anchor and plafform from 2 oo

mid and fip boom: Moving Anchor and Tip Boom.

A CAUT'ON 5. Remove the hex head capscrew and locknut

Plug all open hydraullc fittings fo pre- on each side of the plafform pivot pin.

¥enti con;am:nation by dirt or ofher 6. Pound out the pivot pin; the flange bearing
oreign objects. should remain in position.
1. Disconnect the two hoses marked "R* from
the fee. Plug ends of the hoses and " e fee. A CAUTION
) Support the platform with a stand or
2. Then disconnect the two hos s marl ed “C" similar rigid platform or a crane.
from the fee. Plug the ends of the hos 3s and
fne tee. 7. Support the platform.
"C" HOSE "C" HOSE PP P
s / 8. Release the moving anchor from the tip
| U =4 boom. Remove the capscrew and nut hold-
TIP BOOM | =——— [ SIAVE ing the refainer fo the moving anchor and the
—~CYLINDER tip boom. Support the moving anchor.
/\
[~ A CAUTION
MOVING g "B" HOSE
ANCHOR "B" HOSE Support the moving anchor with a boom
Hose Disconnect Locations. stand or similar rigid platform.

Puge 5-12 // December, 1992
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w

-

BASE BOOM TOP REAR WEAR PAD 9. Remove felescope cylinder pin and retaining E

ring holding the cylinder to the base boom. =

o

10. Disconnect the hydraulic hoses from the tele- %

) scope cylinder holding valve. o

- : o

@\ 11. Support the platform with a stand or similar —

BASE BOOM rigid platform or a crane. g

SIDE REAR =

WEAR PAD TELESCOPE CYLINDER - <Z£

RETAINING RING 124 T

BASE BOOM O

BOTTOM =
REAR WEAR HOLDING VALVE

PAD

v ** CHAIN ANCHORS

Base Boom Wear Pads.

3. Remove the two chain anchors from the under
side of the base boom.

4. Fully extend the boom.

NOTE: The mid boom will extend;
however, the tip boom section will not
extend.

Base Boom and Telescope Cylinder.

5. Boom down until the end of the tip boom is
resting on the ground. This releases pressure  12. Keep the mid boom centered in the base boom.

on the wear pads. Slowly drive the unit forward. The mid and tip
booms remain in position and the machine
6. Remove the wear pads, shims and blocks from including the base boom will pull away.

the rear bottom of the base boom.

A CAUTION

7. Boom up enough so the mid boom almost has

clearance from the base boom (the tip boom Support the mid and tip boom sections
remains resting on the ground). This releases with a forklift or overhead crane of
pressure on the remaining wear pads. sufficient weight capacity, but not until
the mid boom front wear pads ap-
8. Swing boom to the right and remove the base proach the end of the base boom. Do
boom right side wear pads. Swing boom to the not let the mid and tip boom sections
left and remove the base boom left side wear drop out of the base boom.
pads.

December, 1982 Page 5-13
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NOTE: When using a forklift, place the 15. Remove 1 retract and 2 extend chains.
forks level to the bottom of the mid boom
and the boom to the back of the forks. 1. Remove pinS holding chains fo the anchor
Raise the forks fo just touch the mid and bracket.
boom with only the one folk closest to :
the plafform. 2. Remove master links from the base boom
chain block at the tip.

A CAUTION 3. Attach a 1/4 inch rope to each of the fwo
Do not lift the mid boom at all or it will extend chain ends.
pop up with force when it leaves the
base boom, which may cause damage NOTE: Be sure the ropes are long
to the telescope cylinder and/ or the enough to allow the chain removal and
boom. still be accessible from both ends of the

boom.

NOTE: Drive machine forward so there
is af least 3 feet (1 meter) of clearance
from the mid and tip booms. Keep the
telescope (extend) cylinder centered in
the base boom.

13. Place mid and fip boom sections on boom
supports.

14. Remove chain mounting bracket from base
boom.

EXTEND CHAINS

Sz
S8 P WEAR PAD  ~om

RETRACT CHAIN

BASE BOOM

Retract, Extend Chains and Tip Boom Wear
Pads.

16. Remove the chain anchor at the boftom front of
the tip boom.

e Pull chain anchor and 3 chains out of the tip

~ I ’/ o \
@o? |// < CHAIN boom.
= ANCHOR
~ BOLT 17. Remove front tip boom wear pads and mid
CHAIN MOUNTING boom rear wear pads. Remember fo release

BRACKET memne the pressure on the wear pads.
Boom Chain Anchor Bolt.

Page 5-14 // Decembar, 1992
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To assemble the boom, first flip the boom upside 6. Replace the upper wear pad at the base of tip
down using a crane: boom.
NOTE: Boom is assembled upside 7. Coil chain and place inside fip boom.
down.
8. Clean out mid boom.

. 1. Layouthe 2 new extend chains and the 1 new
retract chain. Refer fo lllustrated Parts Catalog
for correct chain lengths.

©

Insert tip boom into mid boom.

10. Assemble rear of mid boom:

2. Attach chains fo tip boom chain anchor block
with pins and secure with cotter pins. 1. Runsingle chain around sheave and back to

top of mid boom.

3. Replace chain anchor wear pad.
2. Connect chain fo base boom chain mount-

4. Install chain block to tip boom, be sure pin ing brackef with pin and coffer pin.

retainer plate is positioned to keep pin in place.
3. Bolt on anchor wear pad and bracket.

5. Torque caphead mounting bolts and add safety
wire to bolts. BASE BOOM

RETRACT CHAIN

CHAIN MOUNTING BRACKET

8-” WEAR PAD v
P l ®
: N WEAR PAD
%@ TELESCOPE CYLINDER

WEAR PAD  MID BOOM

Boom Chains and Wear Pads Replacement (Boom Upside Down).

December, 1982 Page 5-15
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4. Feed 2 exfend chains through opening at 14. Torque bolfs.
rear of mid boom, around sheaves and back
over mid boom. 15. Install bottom wear pad to rear of mid boom.

5. Attach chains to chain anchor bolfs with pin - 16. Install side wear pads to rear of mid boom.
and cofter pin. Reassemble bolts o chain -
mounting bracket. 17. Using a crane, flip entire boom assembly right
side up.
11. Replace wear pad on cylinder.
18. Slide mid and tip boom assembly into base

12. Slide cylinder info boom. boom.
NOTE: When assembling boom up- 19. Align chain mounting bracket and bolt on fo
side down, pad faces upward. base boom.

N

13. Mount cylinder to mid boom using cylinder 0. Install side and boftom wear pads to rear of
mounting blocks and bolts with lockwashers. base boom.

BASE BOOM

Art # B03.35005E

CHAIN MOUNTING BRACKET
EXTEND CHAINS

L
WEAR PAD

TELESCOPE CYLINDER

WEAR PAD  MID BOOM

Boom Chains and Wear Pads Replacement (Boom Upside Down).
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w
—_
21. Tighten chain anchor adjusting bolts and in- 25. To install platform: |.Zu
stall @ second nut on each take-up. =
1. Align the rofary actuafor arm weldments on o
22. Install top and side wear pads on rear of base the tip boom. %
boom.
2. Install pivot pin. It will be necessary to 8
23. Attach cylinder to rear of base boom with pin pound in the pin. Install the capscrew and __,
’ and snap rings. locknut on each side of the pivot pin. g
24. To install moving anchor: 3. Release the secured slave cylinder and ai- =
fach it to the platform with a pivot pin, two é
1. Slide the moving anchor with plafform at- retaining rings, capscrew and locknut. D)
tached back on the moving anchor guide. LL
4. Connectthe fwo hoses marked "C" fo the tee. =
2. Install moving anchor refainer.
5. Connectthe two hoses marked "B" to the tee.
3. Install capscrew and nut holding the re-
tainer. 26. Bleed the system by cycling the felescope
cylinder af least three times.
27. Test boom operation.
MOVING ANCHOR 28. Adjust chains (see Boom Chain Adjustments). %

SLAVE CYLINDER
PLATFORM PIVOT PIN

TIP BOOM

Art # B02.35003E

Tip Boom and Moving Anchor.
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BOOM LIFT CYLINDER

The boom lift cylinder is of the double acting type.
During operation, the cylinder should not leak, but a

~ slight dampness at the rod seal is acceptable. The
pins should be checked for wear. Check the pin
locking bolts for tightness. The cylinder and holding
valve should be inspected for fluid leakage, damage
and security.

LIFT CYLINDER PIVOT PIN REPLACEMENT

1.

Support the boom securely (on a boom stand
or similar rigid platform).

Operate the boom lift control to release hydrau-
lic pressure and remove any load on the ift
cylinder.

Remove the refaining ring.
Remove the pin locking bolts and nuts.

RETAINING RING

PIN RETAINING RING

{

PIN

SUPERSTRUCTURE

Lift Cylinder Pivot Pin.

Page 5-18
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7.

SUPPORT THE LIFT CYLINDER and remove the
pin.

Install new pin and locking bolts and nuts
(lubricate bolts before installation) and retain-
ing ring. :

Apply grease fo pin.

LIFT CYLINDER SEAL REPLACEMENT (ON
MACHINE)

1.

Support the boom securely (on a boom stand
or similar rigid plafform).

Operate the boom lift control to release hydrau-
lic pressure and remove any load in the lift
cylinder circuit.

Clean the end of the cylinder, and loosen the
cylinder end cap by several turns.

Remove the rod end pivot pin, and support the
cylinder barrel.

Loosen the end cap completely, and withdraw
it carefully over the piston rod.

A CAUTION

Take care not to damage the rod sur-
tace and guard against dirt entering the
system.

Remove the rod and piston assembly.

HOLDING VALVE

{ml,.:n
I 7

ROD

@ 1 i

PISTON
Lift Cylinder.

December, 1992
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7. Replace the seals and backup rings. 6. With the cylinder supported, remove the base
end cylinder pin.
8. Reassemble the lift cylinder, again AVOIDING
DIRT AND ROD DAMAGE. 7. Move the cylinder fo a bench for examination.
9. Tighten the end cap. 8. Extend the cylinder, and examine the protrud-
o ing rod for score marks and damage.
10. Instali rod end pin.
9. Clean the holding valve and examine for signs
BENCH REPLACEMENT OF LIFT CYLINDER SEALS of leakage.
The lift cylinder can also be removed from the 10. Clean the end of the cylinder.
machine for seal replacement.
O-RING ROD
1. Operate boom lift fo horizontal position. HOLDING VALVE
SEAL BUSHING

2. SUPPORT THE BOOM (on a boom stand or
similar rigid plafform) at the horizontal posi-

on. Ol

3. Disconnect the hydraulic hoses from the cylin-

)

der. 0-RING
_ _ PISTON SEAL
4. Support the cylinder with a crane. BUSHING
5. Remove the rod end cylinder pin. BACKUP WASHER
g C AUTI ON Lift Cylinder.
The cylinder will fall If not supported 11. Loosen the end cap, and withdraw it carefully

when the rod end pin Is removed. over the piston rod.

o A CAUTION

Take care not to damage the rod sur-
SUPERSTRUCTURE face and guard against dirt entering the
system.

12. Remove the rod and piston assembly.

NOTE: It is recommended that the
backup rings be replaced when seals
are changed.

13. Replace the seals and backup rings and reas-
semble the cylinder; AVOIDING DIRT AND ROD

Lift Cylinder Removed from Superstructure. DAMAGE.
December, 1892 che 5'1 9
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14.

15.

16.

17.

18.
19.

20.

Tighten the end cap. HOLDING VALVE
Install the base end of the cylinder on the
machine. 7% jz:m
Connect all the hydroulic hoses. Ol / | [0
Extend the lift cylinder and install the rod end to
the boom. '
Lift Cylinder.
Remove cylinder support.
Remove boom support. - HOLDING VALVE INSPECTION
BLEED THE SYSTEM after reinstalling the cylin- 1. Stop the engine, and activate the boom lift
der. confrol lever several times fo dissipate residual
pressure.
PIN 2. Ifthe cylinder subsequently begins fo move, the

holding valve is faulty and the cartridge should

\"/ PIN be replaced.
SUPERSTRUCTURE
NOTE: The holding valve is pre-set at
, the factory and is not adjustable.

Lift Cylinder Removed from Superstructure.
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RETAINING RING
PIN

6&’} 4 4. Remove the retaining ring and pin from the
base end of the cylinder.

7]

—

BOOM TELESCOPE (EXTEND) CYLINDER  TELESCOPE (EXTEND) CYLINDER REMOVAL E
i

The function of the telescope (extend) cylinderisto 1. Elevate the boom to the horizontal position. 8
extend and refract the upper boom segments fo =
allow positioning of the work platform. The double 2. SUPPORT THE BOOM (on a boom stand or o
acting cylinder must be removed from the machine similar rigid platform). (&)
_ before a thorough Inspection can be carried out. —
3. Disconnect the hydraulic hoses from the cylin- <

RETAINING RING PIN der. S_J

P

<C

-

&

L

=

o)
phH
=
=
=
®
2
=
@
o

< /, . Remove the mounting block bolts (only on
& three section boom).

O,
‘ TELESCOPE CYLINDER
A @ / SCOPEC 6. Using a crane, withdraw the cylinder from the

RETAINING RING boom.

TELESCOPE CYLINDER
Telescope Cylinder Pin (Two Section Boom). RETAINING RING

TELESCOPE (EXTEND) BOOM CYLINDER PIN
REPLACEMENT

AN

1. Remove the retaining ring.

2. SUPPORT THE CYLINDER and remove the base
end pin.

3. Install new pin and retaining ring. Cylinder
must be lined up for ease of installation.

o~
RETAINING RING /Q
PIN :
8
< BASE BOOM WELDMENT
TELESCOPE CYLINDER
§ Telescope (Extend) Cylinder Replacement
J forTwo Section Boom.

Telescope Cylinder Pin (Three Section Boom).

December, 1992 Page 5-21
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TELESCOPE CYLINDER SEAL REPLACEMENT
1. Remove the end cap from the cylinder.

2. Pullthe cap and rod straight out of the cylinder
barrel.

3. Remove the nut from the end of the rod.
4. Slip off the collar.

5. Examine the rod and seals for signs of damage
or wear.

6. Remove the old seals and backup rings.
7. Install new seals and backup rings.

PISTON RING ROD SEAL

O-RING

N .
S

R sy,
] / OSSN

e\

PISTON SEAL AND O-RING

Telescope (Extend) Cylinder.

TELESCOPE CYLINDER INSTALLATION

1. SUPPORTTHE UPPER BOOM (onaboomstand
or similar rigid platform) IN THE HORIZONTAL
POSITION.

2. Using a crane, slide the felescope cylinder info
the boom.

3. Install the mounting block bolts (on three sec-
tion boom), cylinder pin retaining ring and
hoses.

4. BLEED THE SYSTEM after reinstalling the cylin-
der.

Page 5-22 /i

TELESCOPE CYLINDER
”y
2

@— HOLDING

51 VALVE

RETAINING RING

BASE BOOM WELDMENT

Telescope (Extend) Cylinder Replacement
forThree Section Boom.

HOLDING VALVE INSPECTION

Stop the engine, and activate the telescope
contfrol lever several times to dissipate residual
pressure.

2. Ifthecylinder subsequently begins fo move, the
holding valve is faulty and the cartridge should
be replaced.

NOTE: The holding valve is pre-set at
the factory and is not adjustable.

December, 1992
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PLATFORM LEVEL CYLINDERS

The platform level system automatically keeps the
platform level, using a master/ slave cylinder ar-
range. As the boom is raised or lowered, fluid is
forced from one cylinder to the other in a closed loop,
_ which keeps the plafform parallel fo the ground in
any boom position. The platform level cylinders
(master and slave) are of the double acting fype.

1. Check pivot pins for wear.
2. Check the pivot pin locking bolts for tightness.

3. Inspectthe cylinders for fluid leakage, damage
and security.

4. Replace the seals whenever the cylinder is
serviced.

PLATFORM LEVEL CYLINDER PIN REPLACEMENT

1. SUPPORT THE PLATFORM to remove the load
on both master and slave leveling cylinders.

3. Remove the refaining ring, the pin locking bolts
and nuts, and remove the pin.

4. Install new pin, locking bolts and nuts (lubri-
cafe bolts before instaliation) and retaining
ring.

5. Apply grease fo pin.

MASTER
CYLINDER )RETAINING

RING

" SUPERSTRUCTURE
Master Cylinder Pin Replacement.

December, 1992

Slave Cylinder Pin Replacement.

LEVEL CYLINDER SEAL REPLACEMENT
1. Lower the boom all the way.

2. SUPPORT THE PLATFORM to remove the load
on both master and slave leveling cylinders.

3. Remove the lock collar and pin. Slave cylinder
seals can be replaced on the machine. Master
cylinder must be removed for seal replacement.

&

———= SEAL

SEAL

Master Level Cylinder.

4. Clean the end of the cylinder.

5. Unscrew the end cap and pull the cap and rod
straight out of the cylinder barrel.

A CAUTION

Take care not to damage the rod sur-
face, and guard against dirt entering
the system.

Page 5-23
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9.

SEAL

SEAL

SEAL g

Slave Level Cylinder.

Remove the split pin and nutfrom the end of the
rod.

Slip off the collar.

Examine the rod and seals for signs of damage
or wear.

Remove the old seals and install a new seal kit.

BLEEDING THE PLATFORM LEVELING CIRCUIT

After a plafform level cylinder has been repaired or
replaced, or if the platform does not remain level with
the raising and lowering of the boom, the platform
leveling circuit may need fo be bled.

1.

NOTE: Assistance is required in order to
perform the bleeding procedure. One
person is needed to operate the plafform
level control, while the second person
bleeds the system.

With boom refracted, check the hydraulic fiuid
level in the fank.

Page 5-24
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2.

5.

AWARNING

HYDRAULIC FLUID WILL BE FORCIBLY
EJECTED FROM B AND C FITTINGS.
LOOSEN NIPPLE SLOWLY.

Slightly loosen the B and C hose fittings at the
base of the master leveling cylinder.

With the platform near ground, operate the
platform level control to move the platform fully
backward and forward. Perform procedure five
(b) times in order to expel any air from the
system.

AWARNING

CARE MUST BE TAKEN WHEN OPERAT-
ING LEVEL CONTROL. AIR IN CYLIN-
DERS CAN CAUSE UNCONTROLLED
PLATFORM MOTION.

Tighten the B and C hose fittings and top off the
hydraulic tank.

Repeat the procedure as required until all air is
expelled.

Atter bleeding the leveling circuit, raise boom o
full elevation and then fully lower boom fo
ensure that plafform remains level.

Check plafform level control lever for proper
operation.

December, 1992
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MAINTENANCE SCHEDULE

The Simon MP with Electro-proportional control
system is designed to require a minimum amount of
mainfenance. However, it is essential that the
specified services be performed at the indicated
intervals, and that the instructions contained in this
manual are followed to ensure safety and reliability.

A DANGER

DEATH OR SERVERE INJURY MAY RE-
SULT IF MACHINE OPERATED IN AN
UNSAFE CONDITION. DO NOT OPER-
ATE ANY MACHINE IF UNSAFE OPER-
ATING CONDITION.

GENERAL MAINTENANCE TIPS

e ALWAYS cleanthe surrounding area before open-
ing hydraulic components.

¢ Never open a hydraulic system when there are
contaminants in the air.

* Never leave components or hoses open. They
must be protected from contamination (includ-
ing rain) at all times.

e Useonly recommended lubricants (see Lubrica-
tion Chart in front of this manual). Improper
lubricants or incompatible lubricants may be as
harmful as no lubrication.

o Watch for makeshift "fixes", which can jeapord-
ize safety as well as lead fo more costly repairs.

¢ Any machine found not to be in safe operating
condition should be removed from service until
repaired. All repairs should be made by author-
ized personnel in conformance with the
manufacturer’s operating, maintenance, and
repair manuats.

August 1995

FIRST THREE MONTHS OF OPERATION

As with any new machine, minor fluid leaks may
occur until the various hydraulic components and
pipe fittings are fully seated. ‘

It is particularly important that, for the first three
months of operation, all hydraulic components,
hoses and pipe fittings be checked regularly for
leaks and tightness, and corrective action taken as
required.

Correction of minor fluid leaks and general fighten-
ing of machine components during this initial period
are not considered as reimbursible expenses under
the Simon Limited Warranty.

The hydraulic pump, electric motor, cylinders and
pressure valves are self-lubricating.

ROUTINE SERVICING

NOTE: The following recommenda-
tions are based on advice of suppliers,
and the requirements of various safety
regulations. They should be followed
with discretion based on factors such as
amount and type of machine usage,
environmental conditions, and local
safety regulations.

IMPORTANT: Make certain that the
machine is inspected per the opera-
tional checklists at the end of this sec-
tion.

Page 6-3
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DAILY SERVICE

Hydraulic System

Before checking the hydraulic fluid level, ensure that
the machine booms are stowed in the traveling
position, and the machine is standing on level
ground. Fluid level must be to full mark on sight
gauge, located on the side of fank. Referto Lubri-
cation Chart for correct grade of hydraulic fluid.
After checking the hydraulic fluid level, ensure that
the filler cap is secure to prevent enfry of water or
other impurities info the fank.

Tire Condition

Check that the tires are not damaged and the fires
have the correct tire pressure.

Platform Rails and Safety Gate

Check security of platform top rail safety gate.
Control Valves

Control valves must be checked for correct opera-
tion. Check that all control valve handles automati-
cally return fo the center (neutral) position.

Steering

Check the steering cylinder for fluid leakage. Inspect
steering linkage for signs of wear.

Batteries

Check the electrolyte level in battery cells. Replenish
with distilled water, if necessary.

Pivot Pins

Examine all pivot pins on booms and cylinders to
ensure that they are positively secured in position.

PAGE 6-4
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Test All Machine Systems

Test the operation of the drive assembly, including
drive motor and steering.

Test the operation of all machine boom functions.
Checklist

Perform all items on the Daily Checklist found later
in this section.

MONTHLY SERVICE
Hydraulic System

Pressurize the hydraulic circuit and inspect the
system for any signs of leakage, particularly at
flexible hoses, connections and hydraulic compo-
nents.

Check hydraulic fluid color. If the hydraulic fluid
does not flow clear amber, but has a cloudy appear-
ance, itis usually an indication that water is present.
A dark brown color, accompanied by a strong
*burnt” smell, indicates that the fluid has over-
heated. If either condition occurs, a complete
hydraulic fluid and filter change will be necessary.

The cause of hydraulic fluid deterioration should be
investigated and rectified. Have fluid analyzed by a
qualified laboratory.

Chassis Bolts

Check all bolts for signs of looseness. Refer fo
numbers 6, 7, 9, 10, 11, 16 and 17 in monthly
checklist.

Cylinders

Check all cylinders for hydraulic fluid leakage.
Pivot Pins and Grease Fittings

Lubricate all pivot pins and grease fittings.

August 1995
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Platform Mounting

Check that platform weldments and platform frame
members are in good condition.

Checklist

Perform all items on the Monthly Checklist found
later in this section.

SEMI-ANNUAL SERVICE

Boom Cylinders

Fully refract, then extend the boom lift cylinder. At
each extreme position, check that there is no move-
ment between cylinder rod and bearing housing, or
between cylinder cap and tube.

Fully refract, then extend the boom telescope cylin-
der. Ateach exireme position, check that there is no
movement of the cylinder pin.

High Pressure Filter

Change the high pressure filter element.

In severe use applications, more frequent filter
changes will be necessary.

Checklist

Perform all items on the Semi-Annual Checklist
found later in this section.

ANNUAL SERVICE

Flexible Hoses

Inspect all hoses over their complete length. Re-
place any hoses showing looseness or corrosion at
the end fittings. Replace hoses exhibiting cracking,

blistering or excessive wear of outer protective cov-
ering.

August 1995

Hydraulic Fluid

If the hydraulic system has been properly main-
tained, the fluid should only need to be changed
once each year. This, of course, will depend on
machine application, amount of use, femperature,
atmospheric conditions and other factors.

Hydraulic Fluid Tank

Carefully check the condition of the fluid inside the
tank to ensure that it flows easily and is of clear,
amber color. In cases of gross contamination, it will
be necessary fo completely drain and refill the entire
hydraulic system.

Place a suitable waste oil container under the drain
tap, or attach a suitable hose from the drain tap fo
the container.

Open the drain tap, and complefely drain the fiuid
from the fank.

Clean or replace the suction hose, and close the
drain tap. Refill the tank to the correct level.

Structural Examination

A thorough examination of the machine should be
carried out for signs of corrosion, misalignment,
material fractures, and other damage. Particular
attention should be given to the condition of welded
joints.

FOUR YEAR INTERVAL SERVICE

Pivot Pins and Bearings

Remove the pivot pins for examination. Check the
pivot pin bearings with the pivot pins removed.

Replace with the correct type of pins and bearings,
as necessary.

Page 6-5
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DAILY OPERATIONAL CHECKLIST

All checks must be completed before operation of the machine.

These checklists can be copied as needed to aid in performing these inspections.

DATE:

INSPECTED BY:

MODEL NUMBER: SERIAL NUMBER:

—

GENERAL INFORMATION

. Keep inspection records up-to-date.
. Record and report all discrepancies fo your supervisor.

A dirty machine cannot be properly inspected.
Keep your Simon MP clean!!

AWARNING

THIS CHECKLIST MUST BE USED AT DAILY INTERVALS. FAILURE TO DO
SO COULD ENDANGER THE LIFE OF THE OPERATOR. ALWAYS REMEM-
BER, A LITTLE PREVENTIVE MAINTENANCE CAN SAVE MUCH MORE THAN
IT COSTS.

INITIAL DESCRIPTION

1. Perform a visual inspection of all machine components, i.e. missing
parts, torn or loose hoses, hydraulic fluid leaks, torn or disconnected
wires, or damaged tires etc. Open both compartment doors to inspect
components inside.

2. Check fuel, engine oil and coolant levels.

3. Check hydraulic fluid level. The level should be af the line marked on
the sight gauge with the machine in stowed position.

4. Check that all shutoff valves on hydraulic tank are open (parallel fo
flow).

Continued on following page . . .
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DAILY OPERATIONAL CHECKLIST (CONTINUED)

INITIAL DESCRIPTION

5.

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Check tires for damage.
Check wheel lug nuts for tightness.
Check hoses for worn areas.

Check hose carrier to verify that it is not bent or sagging.

Inspect safety belt connections, and check for worn areas on the belts.

Check platform rails and gate lafch for damage.
Check pivot pins for security.
Check that all warning and instructional labels are legible and secure.

Start engine. Check that hydraulic pressure is as stated on the data
plafe.

Check that the tilt alarm is working properly.

Check that no attempt had been made to override the drive inferlock
system by a previous operator.

When all pre-inspection checks have been completed, the operator is
ready to test the ground controls for proper operation.

Check platform controls for proper operation.

With the plafform raised, check for the smooth operation of low speed
drive.

Follow engine daily service requirements. Refer to the Engine Mainte-
nance Manual supplied with your MP.

Continued on following page . . .
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DAILY OPERATIONAL CHECKLIST (CONTINUED)

ADDITIONAL MAINTENANCE REQUIREMENTS FOR SEVERE USAGE APPLICATIONS

NOTE: Do not grease wear pads in dusty or sandblast environments.
There are boofs and guards available to extend machine life in these
applications. Consult Simon Aerials Service Department.

DAILY
INITIAL DESCRIPTION
20. Inspect cylinder boots, valve spool boots, etc., for cuts or other damage
after every eight (8) hours of service. Repair or replace if necessary.
21. Check hydraulic system for leakage after every eight (8) hours of
operation.
22. Follow engine severe usage service requirements. Refer to the Engine
Maintenance Manual supplied with your MP.
WEEKLY

% INITIAL DESCRIPTION

23. Inspect condition of hydraulic fluid in the reservoir. Fluid should have a
clear amber color.

24, Lubricate all grease fittings (see Lubrication Chart).
25. Check oil level in swing drive (see Lubrication Chart).
26. Check oil level in power hubs.

27. Check lubricant in swing bearing case for proper level, and check for dirt
or metal contamination (see Lubrication Chart).

28. Check the steering cylinder for fluid leakage. Inspect steering linkage for
signs of wear.

DAILY OPERATIONAL CHECKLIST
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MONTHLY OPERATIONAL CHECKLIST

DATE:

INSPECTED BY:

MODEL NUMBER:

SERIAL NUMBER:

These checklists can be copied as needed to aid in performing these inspections.

wn =

GENERAL INFORMATION

Keep inspection records up-to-date.
Record and report all discrepancies to your supervisor.
A dirty machine cannot be properly inspected.

Keep your Simon MP clean!!

AWARNING

THIS CHECKLIST MUST BE USED AT MONTHLY INTERVALS. FAILURE TO
DO SO COULD ENDANGER THE LIFE OF THE OPERATOR. ALWAYS
REMEMBER, A LITTLE PREVENTIVE MAINTENANCE CAN SAVE MUCH
MORE THAN IT COSTS.

INITIAL DESCRIPTION

1.

2.

Perform all checks listed on Daily Operational Checklist.
Lubricate all grease fittings (see Lubrication Chart).

Check lubricant in swing bearing case for proper level, and check for dirt
or metal contamination (see Lubrication Chart).

Inspect condition of hydraulic fluid in the reservoir. Fluid should have a
clear amber color.

Check hydraulic system for leaks, examine hoses for signs of excessive
wear, chafing or twisting. Adjust the hoses and/ or replace them if
necessary .

Inspect the work platform and boom structure for signs of damage and
broken welds. Check all bolts (including cab rotate bolts) for tightness.

Check for machine damage, broken welds, loose bolts, improper or
makeshift repairs.

Check protective rubber cover around hoses at moving anchor, tip
boom, boom hose passages, and at swing bearing.

Continued on following page . . .
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INITIAL

DESCRIPTION

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

Check forque of swing bearing bolts (see "Machine Specifications").
Check adjustment and security of swing drive. Check torque of swing
drive mounting bolts (see "Machine Specifications"). There should be a
slight amount of backlash between the turntable and undercarriage
when properly adjusted. :

Check oil level in swing drive gear box (see Lubrication Chart).

Check oil level in power hubs (see Lubrication Chart).

Check that tires are not leaning in or out.

Check that wheel spindles turn freely, with no end play.

Check torque hub mounting bolts (see "Machine Specifications").

Check wheel lug nut torque (see "Machine Specifications").

Check that the boom does not drift with a full load, no hydraulic pres-
sure (engine off) and the confrol valve in the "BOOM DOWN" position.

Inspect boom chains. Lubricate as required (see charf).
Check to make sure boom sections are not dented or bent.

Check that all adjustable flow valves are locked. Check settings if any
are not locked.

Check fuel shutoff rack for proper operation. Loosen lever arm and
lubricate with WD-40 or equivalent.

Check battery electrolyte level and connections. Follow engine monthly
service requirements. Refer to the Engine Maintenance Manual.

ADDITIONAL MAINTENANCE REQUIREMENTS FOR SEVERE USAGE APPLICATIONS

EVERY 90 DAYS

INITIAL DESCRIPTION
23. Replace high pressure filter element.
PAGE 6-10 7/ —
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SEMI-ANNUAL OPERATIONAL CHECKLIST

DATE:

INSPECTED BY:

MODEL NUMBER:

SERIAL NUMBER:

These checklists can be copied as needed to aid in performing these inspections.

—

w N

GENERAL INFORMATION

. Keep inspection records up-fo-date.
. Record and report all discrepancies fo your supervisor.
A dirty machine cannot be properly inspected.

Keep your Simon MP clean!!

AWARNING

THIS CHECKLIST MUST BE USED AT SIXMONTH INTERVALS. FAILURETO
DO SO COULD ENDANGER THE LIFE OF THE OPERATOR. ALWAYS
REMEMBER, A LITTLE PREVENTIVE MAINTENANCE CAN SAVE MUCH
MORE THAN IT COSTS.

INITIAL DESCRIPTION

1.

2.

Perform all checks listed on Daily and Monthly Operational Checklists.

Have hydraulic fluid sample analyzed at a fest laboratory. Comply with
test results and recommendations fo ensure long, trouble free operation.

NOTE: If hydraulic fluid has been regularly maintained, it
should only require changing once every year, depending on
maintenance, temperature, application, duty cycle, and
atmospheric conditions.

Clean and lubricate all electrical switches with an electrical contact
cleaner and ensure that the switches operate freely in all positions.

Check the electrical mounting and hardware connections for security.
Replace high pressure filter elements.
Drain and replace fluid from swing drive and power hubs. If badly

contaminated, it may be necessary to disassemble and inspect compo-
nents.

Continued on following page . . .
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SEMI-ANNUAL OPERATIONAL CHECKLIST (CONTINUED)

INITIAL DESCRIPTION
7. Lubricate all hydraulic valve spool linkages.
8. Repack front wheel bearings.
9. Chebk boom lift and felescope cylinders for signs of wear.

10. Follow engine semi-annual service requirements. Refer to the Engine
Maintenance Manual supplied with your MP.

11. Test the operation of the drive assembly, including drive mofor and
steering. Test the operation of all machine boom functions.

SEMI-ANNUAL OPERATIONAL CHECKLIST "\
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GENERAL TROUBLESHOOTING TIPS

Before investigating a malfunction, check the follow-
ing ifems:

The Main Power Key Switch should be in the
"ON" position.

Control Selector Switch is in the correct position.

The Foot Pedal Switch is pressed and held for
platform console operation.

Deadman Button is pressed and held for ground
control operation.

Check that battery connections are secure and
battery is fully charged.

Check that the Emergency Stop Button is re-
leased.

Check that the Emergency Stop Cable has not
been activated.

Check that the ball valve in pump supply line is
open.

Check that hydraulic fluid is at the correct level.

December, 1982

Common Causes of Hydraulic System Malfunctions:

Incompatible hydraulic fluids mixed, destroying
the additives and causing varnish build up
resulting in the valves to stick.

Water in the hydraulic fluid due to a damp
climate and reservoir pressurization inopera-
tive.

Improper hydraulic fluid used; viscosity too high
cold climates, viscosity too low warm climates.

NOTE: Mobil DTE-15 is a multiple
viscosity oil that is light enough for cold
climates and resists thinning in warm
climates.

Fuel in the hydraulic fluid, lowers the viscosify
and lubricity of the fluid.
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TROUBLESHOOTING CHART
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Problem

Probable Cause

Solution

Execssive heat will cause
excessive wear on seals
and metal parts due fo low-
ered viscosity. Symptoms
to watch for are: pump
case turns brown, hydrau-
lic fluid darkens and pre-
mature pump failure.

Excessive water in the hy-
draulic fluid.

Improper oil viscosity.
Improper lubrication and
hydraulic fluid.

Pump cam bearing failure.
Open stroke flow valve.

Foot pedal blocked closed.

Drain and flush hydraulic
system.

Replace hydraulicfluid with
the correct fluid.

Drain and flush hydraulic
system.

Rebuild pump as required.
Close pump stroke valve.

Unblock foot pedal.

Water in hydraulic fluid.
Symptoms to watchfor are:
pitting and etching of pump
pistons with pump piston
cam wear causing heat
build up and premature
pump failure.

Damp climate.

Hydraulicfitting or portopen
to contaminants.

Reservoir pressurizationin-
operative.

Drain and flush hydraulic
system.

Drain and flush hydraulic
system. Replace worn
pump components.

Check pressure.

Varnish, the dark brownish
residue left from oxidation
of hydraulic fluids. Symp-
toms to watch for are: resi-
due will cause pistons and
spools to stick and will
hang up moving parts with
close tolerances.

Incompatible fluids or poor
quality fluids.

Excessive heating of the
fluids.

Drain and flush hydraulic
system, then fill with rec-
ommended hydraulic fluid
and lubricant.

Drain and flush hydraulic
system, then fill with rec-
ommended hydraulic fluid.

Poor lubrication, parts
break through Iubricant
causing metal to metal
contact. Symptoms to
waich for are: heads of
pump pistons worn to
shape of cam and exces-
sive heat build up.

Hydraulic fluid viscosity
low.

Improper or poor grade hy-
draulic fluid or lubricant
without proper anti wear
additives.

Drain and flush hydraulic
system, then fill with rec-
ommended hydraulicfluid.

Drain and flush hydraulic
system, then fill with rec-
ommended hydraulic fluid
and lubricant.

TROUBLESHOOTING CHART
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where the pressure is re-
duced fo the vapor pres-
sure ofthe fluid. The higher
the system pressure the
more violent the reaction
willbe. Symptomstowatch
forare: pitting and etching
of pump pistons.

Air leaks in suction line.

Improper hydraulic fluid.

Vaporization of water.

Hydraulic fluid system has
not been warmed before
using full system pressure.

Pump speed too high.

Problem Probable Cause Solution
e (Cavitation, a gaseous con- e Low reservoir fluid level. Add hydraulic fluid.
dition within thefluid stream

Repair any suction hose
leaks.

Have fiuid analyzed regu-
larly and drain and flush
hydraulic system, then fill
with recommended hy-
draulic fluid.

Have fluid analyzed regu-
larly and drain and flush
hydraulic system, then fill
with recommended hy-
draulic fluid.

Warm up system before
using full system pressure.

Ensure reservoir pressur-
ization is operating prop-
erly and adjust pump
speed.

TROUBLESHOOTING CHART

Boom trac cross braces
breaking.

Hose skiving in the boom
trac.

System pressure foo high,
causing boom hoses fo
shrink more than normal.

Hoses too fight in the trac.

Check hydraulic pressure
and adjust if necessary.

Check hydraulic pressure
and adjust if necessary.

Adjust hoise tension.

Decsmber, 1992
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Problem

Probable Cause

Solution

¢ Boom frac sagging.

Trac pin holes sfretched
usually caused by a dam-
aged "I" beam support.

Overhead guard is dam-
aged. If the guard is dam-
aged, the frac could get
caught and could also fear
off the moving anchor.

Improper lubrication and
cleaning.

Check"I" beamsupportand
replace if necessary.

Replace overhead guard
and any other items dam-
aged due to a damaged
guard.

Follow proper Ilubricafion
and cleaning procedures.

e Engine won't crank.

Starter motor relay (SR1),
starter motor interlock re-
lay (CR1), low oil pres-
sure/ high water tempera-
ture/ time delay relay
(CR10), Power relay
(CR3), ground/ platform
switch (TGS2), oil pres-
sure relay (CRO), ground
toggle, platform ignition
and start (TGS4) is bad or
an engine failure.

A breakdown in any one of
these components will
cause the engine not to
crank. Trace the available
voltage to starter motor re-
lay (SR1). Replace the
component(s) thatarebad.

e Throttle actuator doesn't
work.

Throftle high speed relay
(CRHS), throttle low speed
relay (CRLS), circuit
breaker 4 (CB4), or circuit
breaker 2 (CB2) is bad or
a motor failure.

A breakdown in any one of
these components will
cause the actuator not to
function. Trace the avail-
able voltage to the throttle
motor.  Replace the
component(s) thatare bad.

e Movement alarm will not

Movement alarm relay

A breakdown in any one of

sound. (CRM), powerrelay (CR3), these components will
horn or switch card on drive cause the alarm nottofunc-
handle is bad. tion. Trace the available
voltage fo the horn. Re-
place the com-ponent(s)
that are bad.
Page 7-6 // December, 1992
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. Cylinder packing is dam-

aged.

Problem Probable Cause Solution
e Lift (hoisf) cylinder drifts . Holding valve cartridge dirfy 1. Clean, repair or replace the
down. or faulty. holding valve.

2. Replace cylinder packing.

Ground Control (Pendant)

o Telescope, swing, hoist
functions don't operate.

. Pendant foggle switces

have no voltage.

. #5 potentiometer out of ad-

justment or failed.

. PWM Driver Module out of

adjustment.

. Valve is stuck.

1. Check voltage available fo
the toggle switches.

2. Adjustorreplace#5 poten-

tiometer.

3. Adjustmaximum outputon

PWM Driver board or re-
place.

4. Manually engage valve

spool.

e Drivefunction does not op-
erate.

. Toggle swifch has no volt-

age.

. #6 potentiometer outof ad-

justment or failed.

. PWM Driver Module out of

adjustment or failed.

. Ground drive speed control

relay (CRCG) is bad.

1. Check voltage available to
the toggle switches.

2. Adjustorreplace#6 poten-

tiometer.

3. Adjustmaximum outputon

PWM Drive board or re-
place.

4. Ensure proper operation of

ground drive speed control
relay (CRCG) or replace.

December, 1992
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Problem

Probable Cause

Solution

Ground Control (Pendant)
(Cont.) ’

e No steer function.

. Steer toggle switch is bad.

. Steer/ axle valve.

. Pilotoperated check valve.

. Faulty steer cylinder.

. -Check voltage available to

the toggle switch.

. Steer/ axle valve is not fully

engaged.

. Pilot operated check valve

is dity. Remove, clean
and/ or replace.

. Possibly plugged steer

ports or damaged cylinder
packing. Inspect, repair or
replace steer cylinder.

Platform Control

e No drive function.

. Plafform drive speed con-

trol relay (CRC), drive po-
tentiometer is bad.

. Loose wires on control

card.

. Driver board card out of

adjustment or faulty card.

. Brakes do not release.

. Ensure platformdrive speed

controlrelay (CRC) iswork-
ing properly. If boom is
extended, confirm potenti-
ometer is functioning. Re-
pair or replace both com-
ponents,

. Tighten wires on control

card and ensure proper lo-
cation.

. Adjust card according to

specifications.
faulty card.

Replace

. Check pressure supply to

brakes. If no pressure,
consult factory.

Page 7-8
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Problem

Probable Cause

Solution

Platform Control (Cont.)

tinue).

e No drive function (con-

. No hydraulic fluid flow

available to the drive mo-
fors.

. Diverter valve not fully

shifted.

. Motor shafts are sheared.
. Torque hubs are damaged.

. Drive valve spool is stuck.

. Testfor available fluid flow

af the wheel motors.

. Inspect, repair or replace.

. Inspect, repair or replace.
. Inspect, repair or replace.

. Manually engage and

check for proper operation.
Replace if faulty.

e No lift (hoist) function.

. Loosewires on Y-axisdriver

board.

. Driver board out of adjust-

ment or faulty board.

. Axle limit switches are not

fully engaged.

. Plafform boom and swing

speed control relay (CRS)
and boom potentiometer
not functioning properly.

. Lift (hoist) spool valve

stack.

. Tighten Y-axis wires on

driver board.

. Adjustdriverboardto speci-

fications or replace faulty
board.

. ldentify which one or more

of the switches is not en-
gaged. Repair or replace
switch.

. Ensure platform boom and

swing speed control relay
(CRS) is operating prop-
erly. Adjust boom pofenti-
ometer or replace faulty
parts.

. Manuallyengage lift (hoist)

spool and check for opera-
tion.

TROUBLESHOOTING CHART
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Problem

Probable Cause

Solution

Platform Control (Cont.)

o Nolift (hoist) function (con-
tinued.

6. Holding valves not operat-
ing properly.

7. Faulty cylinder.

. Remove, clean, inspect, re-

place and fest unit opera- |
tion.

. Possibly plugged lines, cyl-

inder ports or damaged
cylinder packings. Inspect,
repair or replace cylinder.

e No extend or refract func-
tion/ boom only extends 3
meters.

1. Loose wires on control
card.

2. Driver board out of adjust-
ment or a faulty card.

3. Faulty micro switch in con-
trol handle.

4. Axle switches not fully en-
gaged.

5. Spool valve stuck.

6. Pressure reducing valve.

. Tighten wires and ensure

proper location.

. Adjust or replace cards.
. Test and replace if faulty.

. Identify which one or more

of the switches is not en-
gaged. Repair or replace
switch.

. Manually engage spool

and check for proper op-
eration. Replace if faulty.

. Possibly leaking to tank.

Inspect, clean and retest.
Replace if faulty.

Page 7-10
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Problem

Probable Cause

Solution

Platform Control (Cont.)

¢ No swing function.

. Loose wires on control

card.

. Platform boom and swing

speed control relay (CRS)
and swing potentiometer
not functioning properly.

. X-axis driver board out of

adjustment or faulty.

. Spool valve stuck.

. Brake on swing box not

releasing.

. Tighten wires and ensure

proper location.

. Ensure proper operation of

platform boom and swing
speed control relay (CRS)
and adjust swing pofenti-
ometer or replace it.

. Adjust or replace X-axis

driver board.

. Manually engage swing

spool and check for proper
operation. Replace iffaulty.

. Check for proper pressure

to release brake. Adjust
pressure.

December, 1992
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A
Annual Service ......ccviiniiienninnen, 6-5
B
Base End Cylinder Pin Replacement .....5-5
2011 (-] 4 1-6, 4-3
Maintendnce ......cecceiimiicnninennne 4-3
Preventive Maintenance ............... 4-4
Replacement ........c..cccccrecsnnrenenane 4-4
Battery Maintenance ..........ccccecceeenns 4-3
Battery Maintenance (In Storage) ..... 4-3
Battery Maintenance (In Use) ........... 4-3
Battery Preventive Maintenance ........ 4-4
Battery Replacement .........ccceeeceeeenee 4-4

Bench Replacement Of Lift Cylinder Seals
Bleeding the Platform Leveling Circuit...5-24

5-19

BOOM  .ooccirceercreecrensssaessessssnnssseennns 5-8
Adjustment  ....cccciiiiiecerenne 4-12
[0 5111« S 5-9
controller ......coecceeerineeniinmreninneens 4-10
Lift Cylinder ..ceovereenirnneennenns 5-17
[1170] f o [ T, 5-9
Telescope Cylinder .....ccccceceevvunennn. 5-21
Wedr Pads  .....cccccvvvveeineenneennnnnnan 5-9
Boom Adjustment ........cc.ccceiriiennnn. 4-12
Boom Adjustment (Ground Control)...... 4-12
Boom Bushing Replacement ............. 5-9
Boom Chaln (For Three Plece Booms) ..5-11
Boom Chain Adjustment .........ccceeee. 5-11
Boom Chain Replacement ................... 5-12
Boom Component Locator ................ xiv
Boom Controller  .....ccccceeiviieceenincecnnn, 4-10
Boom Cylinders ........ccccvcveervveneccnnens 6-5
Boom Extend Cylinder ........cccoeeennneee 5-21
Boom Extend valve segment ............ 2-13
Boom Hoist Adjustment ................... 4-12
Boom Lift Cylinder .....c.coocevcrrenrinnnnee 5-17, 5-18
Holding Valves  .......ccccvrvmrcnneneee 5-20, 5-22
Pivot Pin Replacement ................. 5-18
Seal Replacement ........ccceceeerneeee 5-18
Boom Lift System  ..ccvvecerriceniieennee 2-11
Flow Control Valve .........cccevueeunne. 2-12
Adjustment  .....cccoiiiviiiinenneees 2-12
Lift Cylinder  ..oceeeeeeceeccerrceeeeee 2-12
Valve Segment  .....ccoevveccnniininnnnee 2-11
Boom Lift Valve Segment ................. 2-11
Boom Pivot Pin and Bushing Replacement 5-9
Boom Pivot Pin Replacement ........... 5-9
Boom Telescope Controller ............... 4-8
Boom Telescope (Extend) Cylinder ...5-21
Boom Telescope (Extend) System  ....2-12
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Boom Extend Valve Segment ........ 2-13
Extend Cylinder ........cccccervvvcneennnn. 2-13
Pressure Relief Valve ................... 2-13
Telescope Cylinder ........cecevieiennnes 2-13
Boom Telescope Controller ............... 4-8
Boom Telescope Cylinder ................. 5-21
Boom/ Swing Controller .................... 4-10
Brake .ovveeeeirrirecreeecene et s snseanns 2-10
Brake Metering Valve ....................... 3-5
Adjustment .......ccoeiiiininiiineene 3-5
Brake Metering Valve Adjustment ... 3-5
C
Cables  ..ccoceieererrecme e e 5-8
L0411 { o7 | vi
Changing TIres......cccccceverereniccsnnrsanees 5-3
Chassis BOItS  ....cceeecceericceenicnnncraeens 6-4
Circuit Breakers ......cccoecemeeeccccveecnnnns 4-5
Component Locator .........ccceveieeeiennes xi
Control Handle .......ccccooveeiiiiiennnnne. 3-5
Creep Speed Adjustments ................ 4-12
Cylinder
Boom Lift .....coveercreerere e 5-17
Boom TeleScope  .....ccovveerresnmsisennns 5-21
Extend  ..ocoeceeeecc e eccnnnenenens 2-13
[ 11 OO PRORRRPRORRN 2-12
Master Level ......cvericvcniiinnnennne. 2-21
Platform Level ....ccccrreeciverriicanes 5-23
Slave Level ......ccoceeveeieenccneeeenee 2-21
21 (11 (OO 2-23
TEleSCOPe  .eeeecccrrrercrrrrnerenneeeens 2-13
Telescope Installation .................. 5-22
D
Daily Operational Checklist ............... 6-6
Daily Service ....ccccvviciinnerccinnrnennnne. 6-4
{01311 T+ (=T S vi
Double Pilot Operated Check Valve ...... 2-19, 2-20
Drive Brake ......ccoeeeevevrrrececnneeenennee 3-3
Drive CIrcUlt  ...ccvnerrcenircneiisnecsonnnens 2-10
Drive Controller ......ccccrrvcereiverencne. 4-6
Drive Hub Assembly  ......cccccovvevennneee 5-4
Drive MOTOT ... cenees 2-10, 3-3
Drive Motor and Brake Assembly ...... 3-3
Drive Relief Valve ..........cceeeuueeeennnn. 2-10, 3-5
Drive System  ...cccceerrircrrirrre e, 3-3
Brake Metering Valve ................... 3-5
Drive Brake .....coceeeeeiriiiiccisccnennnns 3-3
Drive MOTOr  ....c.ovvivenircseninnnnn, 3-3
Drive Relief Valve ........................ 3-5
Drive Valve Assembly .......ccc.eeeen. 3-4
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Drive System
Drive Valve Segment .......cccceceuueens 34
Flow Control Valve ........cccececeennnes 3-4
Flow Divider Valve Assembly ........ 3-5
Flow Divider/ Combiner Valve ....... 3-5
Gate Valve  .....ccceevvceereiiinneninienenne 3-5
T2 (17 35
Motion Control Valve .................... 3-4
Motion Control Valve Assembly ..... 34
Pendant Control Toggle Switch ...... 3-5
Platform Control Handle ............... 35
Selector Valve  .....ccccveeciineeninnnnene 34
Drive System Components ............... 3-3
Drive Valve Assembly ........cccceeennee 2-10, 34
Flow Control Valve ........c.cceeeueeeenee 34
Flow Divider Valve Assembly  ........ 3-5
Flow Divider/ Combiner Valve ....... 3-5
Gate Valve  ...cccoecrrecceriieneneienane 3-5
Motion Control Valve .................... 34
Motion Control Valve Assembly ..... 3-4
Selector Valve ......cccccervcvnvrrennnnene 3-4
Drive Valve Segment  .......cccoecevnneeene 3-4
Drive/ Steer Controller .............cce..ecce 4-6
E
Electrical System  ....cervivciinvicinennnns 4-3
Electro-Proportional Circult —............... 2-7
Emergency Drive  .....ccceeeiiiininnnnn 1-6
Emergency Drive Function ................ 1-6
Emergency Lowerng ..........cccceeennnene 1-7
Emergency Procedures .........ccceeeeee. 1-6
Emergency PUMP  ....cccovviimniericnnnnne 2-7, 4-5
Adjustment  ....c.ccceniiiniiiennniiennne 2-7
Emergency Pump Adjustment ........... 2-7
Emergency PUMPS .....cccceecvveevinnnens 1-6
Emergency Situation  ........cccceirenene. 1-7
Emergency Stop Button .................... 4-5
Emergency Stop Buttons  .................. 4-5
Emergency System ........ccceveeerennane 1-6
Emergency System and Procedures ...... 1-6
End Cover (Adapter Manifold) .......... 2-8
F
First Three Months of Operation  ........ 6-3
Flexible HOSES  ..cccovvrrreceernnnciinennns 6-5
Flow Control Valve .......cceeeveerieneenns 2-12, 34
Flow Control Valve Adjustment ......... 2-12
Flow Divider Valve Assembly ............ 2-10, 3-5
Flow Divider/ Combiner Valve ....... 3-5
Gate Valve  ........cooeceeeiiininneeniennaes 3-5
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Flow Divider/ Combiner Valve ........... 3-5
Fluld Contamination Checks ............. 2-5
Fluld Recommendations ................... 2-5
Four Year Interval Service ................. 6-5
Front (Lower End) Wear Pad Replacement 5-10
Front Wear Pad Replacement ........... 5-10
G
Gate (Globe) Valve ........cccccivevnrennens 3-5
Gate Valve .....ccccevceeriienriinncnnnncennas 3-5
General Maintenance Tips  ........cceuv... 6-3
General Troubleshooting Tips  ............ 7-3
Globe Valve .......coceeeineccrierenninnnes 3-5
Ground Control Cabinet Switch Removal 4-6
Ground Valve Bank  ......cccocceerrineeenees 2-8
End COVer ....ccceevivnniienenninnensnnnns 2-8
Inlet Section  ....coereecnreciirnereenas 2-8
Main Valve Segment  .......cccceeenneeee 2-8, 29
Maintendnce ........c.ccecceiricinnnenns 2-9
Operation  ....ceeccccivnrneerneeninees 2-9
Ground Valve Bank Assembly ........... 2-8
H
Handling Precautions  ........ccccceevemnnes 2-5
H/ Low Speed Drive Valve ............... 2-10
High Pressure Filter  .....cccovevviniinncne 2-11, 6-5
Holding Valve Inspection ................. 5-20, 5-22
Holding Valves ......ccceevvcmiiciiinennnnanee 5-20, 5-22
HOSES  cooeeeereccmmetresisnnesessssnnanneens 5-8
Hoses and Cables .......ccccveeernvennen 5-8
Hydraulic Circuit Line Check ............. 2-9
Hydraulic Fluld ..o 2-5, 6-5
ANQIYSIS o 2-5
Fluid Contamination Checks ......... 2-5
Fluid Recommendations ............... 2-5
Handling Precautions .........ce....... 2-5
MOBILDTE-15 ..o 2-5
System Flushing Procedure ........... 2-6
Hydraulic Fluid Reservolr —.................. 2-11
Hydraulic Lines  .....ccovivinvviiinneecnnen, 2-9
ChECK oot 2-9
Hydraulic Pump Adjustment ............. 2-7
Hydraulic Reservoir Maintenance ...... 2-1
Hydraulic Swivel .........ccoccvviriiinnann. 2-22
Hydraulic System ......ccceccmrrnmeennnnene 6-4
Hydraulic System Components ......... 2-7
|
Inlet SECHON  ..cceceeericeeireceneeeraanee 2-8
Integral Brake Assembly .................. 2-18
Introduction  .....cccceriiiiinnniinneeen vi
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Joystick. See also Control Handle ....3-5

L

Level Control Valve .......ccevemvcunenene 2-20
Level Cylinder Seal Replacement ...... 5-23
Lift Cylinder ......cccovreccmrcccinnriccnnninnee 2-12
Lift Cylinder Pivot Pin Replacement ...5-18
Lift Cylinder Seal Replacement ......... 5-18
Lift Cylinder Seal Replacement (On Machine) 5-18
Limit SWHCheS  ....ccemeeiiriiiecnennaes 4-5
Lubrication Chart  .......ccceceviiiviennnnaes xvi
M
Machine Component Locator ............ xi
Machine Specifications MP 40 .......... viil
Machine Specifications MP 60 .......... ix
Machine Specifications MP 80 .......... X
Main Valve Segment  .....ccccccvreecnnnaee 2-8, 2-9
Maintenance Schedule ..................... 6-3
Master Level Cylinder .......ccccoeeerrane 2-21
Mechanical Components .................. 5-3
Mechanical Extend Function ............. 2-14
Miscellaneous Equipment ................. 5-8
Monthly Operational Checklist .......... 6-9
Monthly Setvice ...eeeeeeeiieerricceeeene 6-4
Motion Control Valve ......cccccceveeneeneee 3-4
Motion Control Valve Assembly ........ 2-10, 3-4
Flow Control Valve .......cccceceeeeennnee 3-4
Motion Control Valve ..........ccccu.ee. 3-4
Movement Alamm — .........cccccvvvvennennnnee 4-4
0
Operation ..ccceerveriircnnnnnnnnemrneeeeinneaes 2-9
P
Pendant Control Toggle Switch ......... 35
Pendant Switch Removal .................. 4-6
Pivot Pins and Bearings .........c.ccee... 6-5
Pivot Pins and Grease Fttings ............ 6-4
Planetary Gear Type with Intregal Brake 2-16
[ 1011 {¢] 11 1 N 5-8
Platform Component Locafor ............ xv
Platform Console Switch Removal ..... 4-6

Platform Control Handle (Joystick) ...3-5
Platform Level Cylinder Pin Replacement 5-23

Platform Level Cylinders .........cccuueee. 5-23
1[4 T (-] S 5-23
Pin Replacement .......cccccceevereenes 5-23
Seal Replacement ........ccccceerineecens 5-23
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Slave  ....coiiirrerrecnnnnens 5-23
Platform Level System ........ccccevueeeee 2-20
Double Pilot Operated Check Valve ...2-20
Level Control Valve .........cccccvieeeen 2-20
Master Level Cylinder ..........ccceeee 2-21
Relief Valves .........cccconiiivennnscnnes 2-21
Slave Level Cylinder ........ccccovuuneeee 2-21
Platform Leveling Procedure ............. 5-24
Platform Mounting ......cccoeeervvneivnnene 6-5
Platform Ralls and Safety Gate ......... 6-4

Platform Rotate System
Double Pllot Operated Check Valve ...2-19

Platform Rotator Manifold ............. 2-19
Rotary Actuator ........ccceeeevceecisnnne 2-19
Maintenance ........ccccccceereereenns 2-19
Rotate Control Valve .................... 2-19
Platform Rotator Manifold ................. 2-19
Pressure Relief Valve .............ueeun.eees 2-13
R
Rear (Upper End) Wear Pad Replacement 5-10
Rear Wear Pad Replacement ............ 5-10
Relays oo, 4-5
Relief Valves ........cceeevvceeireercnnrccinns 2-21
Reservolr Maintenance .......cccccvveeens 2-11
Rod End Cylinder Pin Replacement ...5-5
Rotary Actuator Maintenance ............ 2-19
Rotate Control Valve ........................ 2-19
Routine Servicing  .....eeeerrveceenrrcnnne 6-3
S
SelectorValve ........ceevreeceeereccveenns 3-4
Semi-Annual  .....cccveeiiieerrceeee s 6-5
Semi-Annual Operational Checklist  ...6-11
Semi-Annual Service .........ccccceennnnee 6-5
Slave Level Cylinder .........cccceeveeinne 2-21
Specifications  .....c..cccevvniincceciisinnnnnn viil, Ix, x
Steer Controller ...........ceeeeneneennnne 4-6
Steer Cylinder .......cccceeverrcrrccennee 2-23, 55
Steer Cylinder Pins  .......cccceeevccennne. 5-5
Steer Cylinder Seal Replacement ...... 5-5
Steer Disconnect Knob ..................... 2-23
Steer SYStemM  ...cccevvveniiccninisenansnnenes 2-22
Hydraullc Swivel ........cccviercnenenees 2-22
Maintendance .......cccceeecirnerieirnnes 2-23
Steer Cylinder .......cocveevecnerennnnnnnne 2-23
Steer Disconnect Knob  ........ccceuee 2-23
Steer Valve Segment .................... 2-22
Steer System Maintenance ............... 2-23
Steer Valve Segment ...........cco..cee.. 2-22
] £-1-1 {1 SO ORI 6-4
Structural Examination ..................... 6-5
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