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INTRODUCTION

This Service Manual is designed to provide you with the instructions needed to properly
maintain the SIMON AERIALS INC. MPN 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.

INTRODUCTION

Simon Aerial Mobile Platforms are designed and built fo provide many years of safe,
dependable service. To obtain full benefits from your MPN, always follow the proper
operating and maintenance procedures. Only frained, 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 safefy information, we have identified warnings and
instructions that directly impact on safety with the following signals:

A DANGER

"DANGER" INDICATES AN IMMINENTLY HAZARDOUS SITUATION WHICH,
IF NOT AVOIDED, WILL RESULT IN DEATH OR SERIOUS INJURY. THIS
SIGNAL WORD IS TO BE LIMITED TO THE MOST EXTREME SITUATIONS.

AN

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 which, if not
avoided, may result in minor or moderate injury. It may also be used to
alert against unsafe practices. "Caution” Is permiited for property-
damage-only accidents.
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Service personnel and machine operators must understand and comply with all warnings
and insfructional decals on the body of the machine, and at the ground controls and

platform control console.
A DANGER

MODIFICATIONS OF THIS MACHINE FROM THE ORIGINAL DESIGN AND
SPECIFICATION WITHOUT WRITTEN PERMISSION FROM SIMON ARE
STRICTLY FORBIDDEN. AMODIFICATION MAY COMPROMISE THE SAFETY
OF THE MACHINE, SUBJECTING USERS TO SERIOUS INJURY OR DEATH.
ANY SUCH MODIFICATION WILL VOID 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.

Any procedures not found within this manual must be evaluated by the individual fo assure
himself that they are "proper and safe", because all possible procedures cannot be covered.

All Simon manuals are periodically updated to 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.

INTRODUCTION

Page vi ‘// JuLY 1993




Y7/

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

MACHINE SPECIFICATIONS MPN 40

Working Height . .. ... ..o
PlafformHeight . . ... ... oo
Horizontal Reach (BoomAngle0°) . ............. ... ...
Platform Capacity (unresfricted)
Plafform Size

....................................

Stowed Length
Stowed Height . . .. ...
Machine Width
WHeelbaSE . . . o et e
Outside Turning Radius
Maximum Travel Speed:
BoomStowed (seeNote 1) . ...... ...t
BoomExtended . ...... ...
Ground Clearance
Gross Weight (approx.) (Note 1)
Gradeability (on Hard Surface) (seeNote 1) ... ............
PlafformRofation . ........ oo
Superstructure Rotatfion
Tire Size
Tire Pressure (Not applicable: foam filled fires)
Wheel Lug Nut Torque (Drive AXIg) . . .. ... et
Wheel Lug Nut Torque (SteerAxle) .. .............. ..t
Swing Bearing Bolt Torque

...................................
...................................

Drive Hub Bolt Torque

Maximum Hydraulic Pressure . . . ...

46 Ft/ 14.02 M

40 Ft/ 12.19 M
32Ft41In./9.86 M
500 Lbs./ 227 Kg

36 In. x 60 In. x 42 In./
OIMx 1.62Mx1.17M
23Ft1In./7.04 M
7F6In/229M
5Ft11In./1.80M

6 Ft/1.83 M
12Ft/3.66 M

3 MPH/ 4.8 KPH

0.5 MPH/ 0.8 KPH

81In./ 20.3 cm

20,000 Lbs./ 9,072 Kg

8°/ 14%

180°

360° continuous, elther direction
12 x 16.5 (9 Ply)

65 Ft Lbs./ 88 Nm/ 8.98 Kg-m
90 Ft Lbs./ 122 N/ 12.43 Kg-m
170 Ft Lbs./ 230.5 Nm/

23.49 Kg-m

80 Ft Lbs./ 108.5 N/

11.06 Kg-m

2300 PSI/ 159 Bar/ 161.7 Kg/ cm?

Hydraulic Tank Capacity . .......... oo n. 36 Gal./ 136 Liters
Fuel Tank Capacily . .........coviiini i, 39 Gal./ 147 Liters
Electrical Sysfem ... ... 12 Volt DC Battery
Engine Availability:

Standard . . . Wisconsin W41770, 35 HP (26.1 Kw), Air Cooled, Gas (Dual Fuel-Optional)
Optional . . . Deutz F3L1011, 42 HP (31.3 Kw), Air Cooled, Diesel
Ford VSG 413, 50 HP (37.3 Kw), Liquid Cooled, Dual Fuel

Note 1: Weight and performance shown represent fypical units, and should be used as a general guideline
only. Many variables between machines can lead to significant differences in these factors. Accurate
figures, when necessary for a particular applicatfion, can best be determined by festing of the specific unit.
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MACHINE SPECIFICATIONS MPN 35

Working Height . . . .. ... 61 Ft/ 18.59 M
Plafform Height . . .. ... ... o 55 Ft/ 14.52 M
Horizontal Reach (Boom Angle0°) .. ....... ... .. ... .... 47 Ft81In./14.52 M
Plafform Capacity (unrestricted) . ............ ... ... ... 500 Lbs./ 227 Kg
PlalformSize .. ... ..o 36 In. x 60 In. x 42 In./
OIMx1.52Mx1.17 M

Stowedlength ...... ... . 27Ft1In/825M
StowedHeight . . ........ .. .. i 7F11In/241 M
MachineWidth . ... ... . . 5FF11In/1.80M
Wheelbase . . . .ttt e T7F/ 213 M
Outside Turning Radius .. ........ .. i, 12Ft2In/3.71T M
Maximum Travel Speed:

BoomStowed (seeNofe 1) . ... ... ...t 23.0 MPH/ 4.8 KPH

BoomExtended ... ..... ... 0.5 MPH/ 0.8 KPH
Ground CIBAraNCE . ... oottt e 9.251in./23.5 cm
Gross Weight (approx.) (Note 1) . ...t 29,000 Lbs./ 13,154 Kg
Gradeability (on Hard Surface) (seeNote 1) .. ............. 14°/ 25%
Plafform Rofation . .. ... 180°
Superstructure Rofation . ........ . ... ..l 360° continuous, either direction
TIE SIZE .. 14 x 17.5 (10 Ply)
Tire Pressure (Not applicable: foam filled fires)
Wheel Lug Nut Torque (Drive Axle) . ... ... 220 Ft Lbs./ 298 N/ 30.4 Kg-m
Wheel Lug Nut Torque (Steer Axle) .. .. ........ ...t 220 Ft Lbs./ 298 Nm/ 30.4 Kg-m
Swing Bearing BoltTorque. . . .......... ..ot 170 Ft Lbs. 231 Nm/ 23.5 Kg-m
Drive Hub BoltTorque . ..., 170 Ft Lbs./ 231 N/ 23.5 Kg-m
Maximum Hydraulic Pressure . . .. ... ..o 3000 PSI/ 207 Bar/ 210 Kg/ cm?
Hydraulic Tank Capacity . ........ ...t 36 Gal./ 136 Liters
Fuel Tank Capacity . ....... ..ot 39 Gal./ 147 Liters
Electrical System . ........ .o 12 Volt DC Battery

Engine Availability:
Standard . . .Ford LSG 423, 63 HP (47.0 Kw), Liquid Cooled, Gas or Dual Fuel
Opfional . . . Deutz F4L1011, 54 HP (40.3 Kw), Air Cooled, Diesel
Wisconsin V-465, 65 HP (48.5 Kw), Air Cooled, Gas or Dual Fuel

Note 1: Weight and performance shown represent typical units, and should be used as a general guideline
only. Many variables between machines can lead to significant differences in hese facfors. Accurate
figures, when necessary for a particular applicafion, can best be determined by testing of the specific unit.
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MACHINE SPECIFICATIONS MPN 60

Working Height . . . ... ..o 66 Ft/ 20.12 M
Plafform Height . . . .. ... o 60 Ft/ 18.29 M
Horizontal Reach (Boom Angle 0 .. ....... ...t 52Ft11In./16.12 M
Plafform Capacity (unrestricted) . ............. ... .. ... 500 Lbs./ 227 Kg
Plofform Size . . ..o e 36 In. x60 In. x 42 In./
OIMXx1.52Mx1.17 M
StowedLength . ... 28 Ft91In./8.76 M
Stowed Height . ... ... ..o 7FH11In/241T M
MachineWidth . ... .. . 6Ft11In/2.10M
WhEBIDaSE . . o oottt e 7F/2.13M
Qutside Turning Radius . . ... 13Ft11In/3.99M
Maximum Travel Speed:
BoomStowed (seeNote 1) .. ...t 2.5 MPH/ 4.0 KPH
BoomExtended ... ....... ... 0.5 MPH/ 0.8 KPH
Ground CIearanCe .. ....cvviie e 9.25In./ 23.5 ¢cm
Gross Weight (approx.) (Note 1) .. ...t 36,800 Lbs./ 16,692 Kg
Gradeability (on Hard Surface) (seeNote 1) ............... 13°/ 23%
Plafform Rofation . .. .. ... ..o 180°
Superstructure Rofation . ........ ... . it 360° continuous, either direction
T SIZE . . o 14 x 17.5 (10 Ply)
Tire Pressure (Not applicable: foam filled fires)
Wheel Lug Nut Torque (Drive Axle) .. ... ...t 220 Ft Lbs./ 298 Nm/ 30.4 Kg-m
Wheel Lug Nut Torque (Steer Axle) . .. ..ot 220 Ft Lbs./ 298 N/ 30.4 Kg-m
Swing Bearing Bolt Torque:
(with 5/8"-11bolfs) ........... ... 170 Ft Lbs. 231 Nm/ 23.5 Kg-m
(with 3/4"-16bolfs) . ........ .. ..o 320 FtLbs./ 434 Nm/ 4422 Kg-m
Drive Hub BoltTorque .. ... ...t 170 Ft Lbs./ 231 Nm/ 23.5 Kg-m
Maximum Hydraulic Pressure . ... ...t 3000 PSI/ 207 Bar/ 210 Kg/ cm?
Hydraulic Tank Capacity . ....... ... 36 Gal./ 136 Liters
Fuel Tank Capacity .. ..... ..o 39 Gal./ 147 Liters
Electrical System . .. ... .. o 12 Volt DC Battery

Engine Availability:
Standard . . . Ford LSG 423, 63 HP (47.0 Kw), Liquid Cooled, Gas or Dual Fuel
Optional . . . Deutz F4L1011, 54 HP (40.3 Kw), Air Cooled, Diesel
Wisconsin V-465, 65 HP (48.5 Kw), Air Cooled, Gas or Dual Fuel

Nofe 1: Weight and performance shown represent typical units, and should be used as a general guideline

only. Many variables between machines can lead to significant differences in these factors. Accurate
figures, when necessary for a particular application, can best be determined by festing of the specific unit.
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MACHINE COMPONENT LOCATOR
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FRONT

MASTER LEVELING

CYLINDER

GROUND CONTROLS

MACHINE COMPONENT LOCATOR
PLATFORM CONTROLS

N

PLATFORM —
SLAVE LEVELING CYLINDER .

MOVING ANCHOR
BASE BOOM SECTION TIP BOOM SECTION
MID BOOM SECTION
HOSE TRACK
REAR
LIFT CYLINDER
REMOTE CONTROL PENDANT
o
O SUPERSTRUCTURE
/
0
/

/ 0

UNDERCARRIAGE
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UNDERCARRIAGE COMPONENT LOCATOR

HYDRAULIC SWIVEL

SWING BEARING

CENTER STEER ARM

~ Art #801.16001E

DRIVE RELIEF VALVE
GLOBE VALVE

FLOW CONTROL VALVE
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SUPERSTRUCTURE COMPONENT LOCATOR

HYDRAULIC TANK ENCLOSURE  FUEL TANK

GROUND CONTROL BOX
ALARM PACKAGE

LIFT CYLINDER

GROUND VALVE BANK

MASTER . REMOTE
\ CYLINDER . CONTROL
PENDANT
ENGINE '
EMERGENCY |
EMER | HIGH
. PRESSURE 3
FILTER 3

/ BATTERY

SWING MOTOR
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BOOM COMPONENT LOCATOR

MOVING ANCHOR

, SLAVE CYLINDER
¥ \!

TELESCOPE CYLINDER WEAR PAD WEAR PAD

E , E TIP BOOM

S // LB~ WEAR PAD

HOSE CARRIER

Two Section Boom.
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BOOM COMPONENT LOCATOR

SLAVE CYLINDER

MOVING ANCHOR

HOSE CARRIER

WEAR PAD

Art# B03.35004E

TELESCOPE CYLINDER F
AN

WEAR PAD
>@/ WEAR PAD

8 WEAR PAD - WEAR PAD

TIP BOOM
CHAIN (EXTEND)

SN \ MID BOOM
" %" “WEAR PAD

L

' (@4\ WEAR PAD
2

BASE BOOM

Three Section Boom.

BOOM COMPONENT LOCATOR
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PLATFORM COMPONENT LOCATOR

PLATFORM CONTROLS

PLATFORM ROTATE AND
LEVEL CONTROLS

PLATFORM GATE

PLATFORM

T~

<

FOOT PEDAL N
- / -
~
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LUBRICATION CHART

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

LUBRICATION CHART

SPECIFICATION FREQUENCY OF
NO. ITEM AND QUANTITY LUBRICATION
1. | Hydraulic reservoir Mobil DTE-15 Check daily, Analyze every six (6)
to "Full" mark with all months or 500 hours.*!, Change
cylinders retracted. yearly or every 1,000 hours.*
2. | High pressure filter Filter elements. Change every six (6) months or
500 hours.*t
3. | Swing bearing Lithium N.L.G.I. #2 EP. Monthly or every 100 hours.*t
Purge old grease.
4. | Swing bearing gear teeth | Dry moly lube spray. Every six (6) months or 500
hours.*
5. | Swing drive gear box Fill to plug. Check bimonthly or every 200
SAE 140 EP or hours.*",
N.L.G.I. #00 EP oil. Change every 2 years or 2,000
hours.*
6. | Boom pivot pins and Lithium N.L.G.I. #2 EP. Monthly or every 100 hours.*!
Cylinder pins Purge old grease.
7. | Wheel bearings Lithium N.L.G.I. #2 EP. Change yearly or every
Clean and repack. 1,000 hours.*
8. | Steering spindles Lithium N.L.G.I. #2 EP. Monthly or every 100 hours.*!
Purge old grease.
9. | Steering linkage Lithium N.L.G.I. #2 EP. Monthly or every 100 hours.*
Purge old grease.
10. | Steering tie rod ends Lithium N.L.G.I. #2 EP. Monthly or every 100 hours.*!
Purge old grease.
11. | Drive wheel power hubs | SAE 80 W 90, SAE 90 or | Affer first 50 hours., then
SAE 85-140, half full. yearly or every 1,000 hours.*!
12. | Boom wear pads Silicone spray. Monthly or every 100 hours.*!

* Whichever occurs first.
t Different requirements for severe duty applications. See check lists.
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LUBRICATION CHART
SPECIFICATION FREQUENCY OF
NO. ITEM AND QUANTITY LUBRICATION
13. | Plafform level and rotate | WD 40 Spray or equivalent | Monthly or every 100 hrs.*
valve handle pivot pins | penetrating oil.
14. | Platform rofate Hydraulic fluid. Yearly.
mechanism

* Whichever occurs first.
t Different requirements for severe duty applications. See check lists.
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TRANSPORT THE UNIT

TOWING PROCEDURES

WITHOUT OPTIONAL TOWING PACKAGE:

If optional fowing package is not installed, refer

to "UNPOWERED EMERGENCY MOVEMENT" in
this section.

WITH OPTIONAL TOWING PACKAGE:

Securely attach the MPN fo a fow vehicle with the
tow bar provided.

AWARNING

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

Disengage torque hubs.

Type 1: remove the cap in the center of the
torque hub, fun 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 tumn
screw slot in the cenfer of the torque
hub fo line up with the "TOW" mark on
the hub, then reinstall the cap.

Pull steer wander control valve, locafed near the
ground elecirical panel, to allow steering wheels
to frack behind tow vehicle.

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

JULY 1983

TRUCK OR TRAILER TRANSPORT

AWARNING

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

. Enfer the plafform, and start the engine using the

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

. Raise the boom to allow greafer ground clear-

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

. Using a winch, carefully maneuver the unit onto

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

Lock the superstructure o 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 trailer. (Onlythe
boom fip should rest on truck or frailer bed.)

A CAUTION

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

. The negative battery cables should be discon-

necfed for long distance transport. It is recom-
mended that the fuel and hydraulic fank valves
be closed as well.
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Ratchet type load binders are recommended. If

7. Tie down locations are located on all four cor-

using lever type load binders, wire or strap them

ners of the undercarriage. Usefour (4) 1/2 inch,

shut, or wrap chains around them to prevent

opening.

"Grade 7" chains fromeach of the fie down lugs,

and run the chains as shown.

JULY 1993
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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 FROMATRUCK OR
TRAILER.

Inspect the outside of the unit for damage (in-
cluding the underside). Inspectall hoses, boom
sections and cables for chafing orroad damage.
Confirm that all wheel lug nuts and swing
bearing bolis 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 tank valve.

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

Check fluid level af the sight gauge on the
hydraulic tank, and add fluid as required (see
Lubrication Charf). Check that shutoff valves on
the hydraulic tank are open.

Close side compartment covers.

A CAUTION

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

JULY 1993

Aitach 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 fo slow to idle speed. Turn off
engine.

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

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

Enfer the platform, and restart the engine using
the platform 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 fo swing the
superstructure to the side to aliow greater ground
clearance.

Carefully drive the unit off the fruck or trailer.

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

Before placing the unit info service, all operators
must read and understand the contfents of this
Operator's Manual.
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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 MPN Mobile Plafform has one emergency pump
which can be operated from the operator's platform
or ground control station fo 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

¢ Press and hold the "EMERGENCY PUMP" button
on the platform control console.

Select the proper function (boom retract or boom
lower) as desired to fit the situation.

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

EMERGENCY DRIVE FUNCTION

Should itbe necessary fo move or steer the unpowered
unit, you must do the following:

e Securely attach the MPN 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 torque hub: remove the cap at the
center of the torque hub, turn the slot so it is 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.

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

O_L O\ HusLockouTs
MUST BE IN THIS
2%/ POSITION FOR
Q — (/ DRVING
O _t O\ HusLOCKOUTS
@ o] MUST BE IN THIS
POSITION FOR
O TOWING

Torque Hub Identification for Disengagement.

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

A CAUTION

Do not exceed maximum drive speed
for the MPN.

JULY 1993
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EMERGENCY LOWERING

It is not possible for us to 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 taken.

When faced with an emergency, above all please
remember:

e Stay calm.

¢ Think through the situation before operating the
machine.

e Get help if necessary.

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

POSSIBLE CONDITION:

e One or more functions not operating correctly.

¢ 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" Butfon.

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

4. If unable to refurn fo the ground using the
platform confrols and the emergency pumps,
contact an experienced operator to lower the
machine using the emergency pumps from the
pendant controls (see "Emergency Pumps®).

JULY 1993

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.

5. Report the incident to your supervisor immedi-
ately.

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

DO NOT TOUCH UNIT !l!

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

CORRECTIVE ACTION

1. Have someone summon first aid or rescue
squad.

2. Aftiempt to talk to operator before taking any
rescue measures.

3. 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.

4. After establishing that the machine is not in
confact with live power lines, lower the platform
using the emergency lowering procedure (See
"Emergency Pumps").

5. Render first aid to the operator.

Page 1-7
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SITUATION: Platform in contact with live power
lines and operator incapacitated.

DO NOT TOUCH UNIT !
CORRECTIVE ACTION

1. Contactauthorized personnel to disconnect power
supply fouching unit.

2. Have someone summon first aid or rescue
squad.

Page 1-8 //

3.

If operator is unconscious, check to see if he is
in a pinned position, or would be endangered if
platform is moved.

AFTER POWER IS CUT, use the emergency
lowering procedure to bring platform with op-
erator to a safe location to render first aid (see
"Emergency Pumps").

IMPORTANT: Any incident involving
personal Injury must be immediately
reported to the local Simon Aerials
Distributorship as well as to Simon
Aerials Inc.
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HYDRAULIC FLUID

HANDLING PRECAUTIONS

AWARNING

PERSONS INREGULAR CONTACTWITH
MINERAL-BASED HYDRAULIC FLUID
NEED TO BE AWARE OF THE IMPOR-
TANCE OF THOROUGH HYGIENE, AND
THE PROPER METHODS FOR HANDLING
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.  Profective
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.

JuLY 1993

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 to determine when
analysis of the hydraulic fluid is necessary.

e Any time the hydraulic pump is replaced.

e If fluid discoloration is noficed in the hydraulic
reservoir sight tube.

o |f, affer the first 50 hours of operation, the
hydraulic filter elements are plugged.

¢ Any fime the hydraulic filter elements show
signs of mefal content.

e Once every six months, under normal operating
conditions.

e Every 3 months, in extremely dusty or dirfy
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 fest sample.

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

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

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

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

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

Iif 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 info a clean, empty confainer. This can be
done with an oil filter cart so the fluid may be reused
if analysis is good.

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

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

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

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

Select the "GROUND CONTROLS" position of the
ground/ plafform foggle switch. Tum the main
power key switch 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 sefting. Press
and hold “Pump Button” (Deadman) fo engage
pump. Briefly cycle all boom functions fo flush the
hydraulic components of the hydraulic fluid. Use
care when doing this as hydraulic fluid is now being
returned fo container provided. This will remove old
fluid from the hydraulic system as the boom is
cycled fo its maximum limits.

A CAUTION

Monitor the hydraulic reservoir fiuid
level when cycling the unit functions,
adding fluid as necessary to replace
that being discharged fo 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 fo fank. 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.
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HYDRAULIC SYSTEM COMPONENTS

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

ELECTRO-PROPORTIONAL CIRCUIT

With no function activated and the engine running,
fluid flows from the hydraulic reservoir to the pump,
to the high pressure filter, then fo the valve bank
where all valve spools block hydraulic flow. At this
point the pump is providing minimum flow (0.8
GPM) af minimum pressure (100 psi). When the
operator steps on the foot switch, the pump pro-
duces minimum flow at maximum operating pres-
sure. When the operator moves a control function
lever, it initiates an electrical signal to a solenoid at
the valve bank and shifts a spool. This flow is
metered by the platform cofroller or is set af the
module by a potentiometer. Thefluid is then directed
to the appropriate function and the return fluid is
directed back to the reservvpor.

HYDRAULIC PUMP

The pump operates using pistons that are arranged
radially and operafe on a cam which is driven by the
input shaft. As the shaft rotates each pistor draws oil
from the inlet gallery through an inlet check valve.
Then the %: is forced out to the discharge circuit

ADJUSTING
SCREW

Hydraulic Pump.

JULY 1993

through the outlet check valve. Variable output flow
is controlled by the increasing or decreasing dis-
tance the pistons are stroiked.

HYDRAULIC PUMP ADJUSTMENT

To adjust the pressure, locate the pressure compen-
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 outto decrease system pressure.
System pressure should be set at a predescribed
setting (see Machine Specification).

EMERGENCY PUMP
/@% S
ADJUSTING ﬁ SOLENOID
SCREW A PUMP

MOTOR

Emergency Pump.

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

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

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, furn the adjusting screw out.
Pressure sefting should read 2500 PSI (172 Bar/
176 Kg/cm?)
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GROUND VALVE BANK ASSEMBLY

The ground valve bank assembly of electrohydraulic
valves are designed for remote directional and
proportional flow confrol. The spools of the main
valve are hydraulically piloted by a solenoid, which
uses pulse-width modulated excifation fo 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 inlet to the main hydraulic fluid supply
and an outlet fo the reservior.

INLET SECTION

DRIVE CONTROL
VALVE SEGMENT

STEER CONTROL
VALVE SEGMENT

BOOM TELESCOPE CONTROL
VALVE SEGMENT

BOOM RAISE/ LOWER CONTROL
VALVE SEGMENT

At # coR STONGE

END COVER (ADAPTER MANIFOLD)

The end cover section is essentially a manifold
connecting flow passages and serves fo complefe
the sectional valve stacking.

VALVE ASSEMBLY

The fop valve segment is the drive function. The four
bottom valve segments are for the swing, felescope,
hoist and steer functions.

The spools in the valve assembly are 4-way, 3-
position closed center. Motion stops in the neutral
position, where the pressure is blocked.

END COVER
(ADAPTER MANIFOLD)

SWING CONTROL
VALVE SEGMENT

STACKING PLATE

Ground Valve Bank Assembly.
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OPERATION

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

MAINTENANCE
Hydraulic Circuit Line Check

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

Tighten loosefittings and correct any crimped hoses:

e From pump through pressure filter to valve
sfack.

¢ Lines between valve stack and reservior.
e All hoses to the cylinders.

¢ Tie-downs of hoses.

NOTE: Entrapped air in the hydraulic
lines is common upon start-up and may
result in temporary irregular motion.
However, if after 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.

JULY 1993

SOLENOID FILTER
SCREEN

Drive Valve Segment.

Valve Assembly

The valve assembly contains one filter element
which requires mainfenance. The pilot filter on the
inlet section is the filter element that requires clean-
ing. Remove and clean frapped confaminants using
compressed air from the inside out. Replace dam-
aged filter elements.

SOLENOID

Steer, Telescope, Boom and Swing
Valve Segment.
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UNDERCARRIAGE VALVES

NOTE: Refer to "Machine Specifica-
tions" fo defermine 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. Inotherwords, 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
HV/ Low Speed Drive Vaive

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

Flow Divider Valve Assembly

The flow divider valve assembly consisfs of fwo
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 forque and speed.

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

Page 2-10
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inside wheel fo 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 conirol 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 return flow from
the drive moftors to prevent cavitation and the drive
motors from running ahead of pump flow. Also
located in the motion conirol valve manifold is @
shuttle valve which provides hydraulic pressure fo
release the drive mofor brakes in either forward or
reverse. This vaive 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 to 3 turns from the
closed position.

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

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

JULY 1993
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HYDRAULIC FLUID RESERVOIR

The hydraulic fluid reservoir consists of the tank, a
sight gauge, a filler cap with filter, a sfrainer, a vent,
one valve for suction line, five valves for return 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.

HIGH PRESSURE FILTER

The hydraulic high pressurefilter is anon-bypassing
filler. This filter allows maximum fluid flow as long
as the filter element is free of contaminants. When
the fitter is clogged, it shuts down the hydraulic flow
but will not crush the filter element due to 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

N
N
LT, I

High Pressure Filter.

JULY 1893

BOOM LIFT SYSTEM

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

GROUND

@

Boom Lift System Components.
BOOM LIFT VALVE SEGMENT

When the boom control lever on the plaiform control
or the boom coniro!l foggle swifch on the confrol
pendant is activated, an electrical signal is fransmii-
ted to the vaive cariridge in the boom lift Choist) valve
segment. This allows hydraulic fluid at the correct
pressure to be sent to the proper end of the lift

BOOM LIFT
VALVE
SEGMENT
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FLOW CONTROL VALVE

The flow control valve, located at the "boom up”
outlet on the boom lift (hoist) valve segment, con-
trols boom down speed. The flow confrol valve
allows full hydraulic fluid flow for the boom up
function. For the boom down function, the flow
control 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 uninfended
movement of the cylinder should a hose or fitting
develop a leak. When the boom is lowered, fluid
flows to the rod end cylinder port and to the counfer-
balance valve, opening this valve and allowing fluid
in the base end of the cylinder fo flow back fo the
hydraulic reservoir. When the boom section is
raised, fluid flows to the base end cylinder port and
to the counferbalance valve, opening this valve and
allowing fluid in the rod end of the cylinder to flow
back to the hydraulic reservoir.

COUNTERBALANCE VALVE

©

< —

Lift Cylinder.
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BOOM TELESCOPE (EXTEND) SYSTEM

The boom telescope system consists of a hydraulic
valve segment on the ground valve bank, a pressure
relief valve, a felescope 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 oo
CYLINDER '
\ -
@™"  BASE BOOM 2

o,
e

Boom Telescope System Components on Two
Section Booms.

TELESCOPE

CYLINDER 7@8
8
[
BASE BOOM N

S
>

5 (o

) g ']/ .>\
. " L

‘/ CHAINS

e CHAIN

Boom Telescope System Components on Three
Section Booms.
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BOOM EXTEND VALVE SEGMENT

When the boom felescope control lever on the
platform confrol or the boom felescope confrol
toggle switch on the confrol pendant is activated, an
electrical signal is fransmitted fo the valve cartridge
in the boom telescope (extend) valve segment. This
allows hydraulic fluid af the correct pressure to be
sent fo the proper end of the felescope cylinder to
extend or retract the boom.

BOOM TELESCOPE
VALVE SEGMENT

Ground Valve Bank Assembly.

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.

JULY 1993

TELESCOPE (EXTEND) CYLINDER

The felescope (extend) cylinder confrols the extend-
ing and retracting of the boom. The cylinder con-
tains 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 fo the base end
cylinder port and to the counterbalance valve, open-
ing this valve and allowing fluid in the rod end of the
cylinder to flow back to the reservoir. When the
boom section is refracted, fluid flows to the rod end
cylinder port and to the counterbalance valve, open-
ing 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.
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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 to 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 boomto extend or retract atthe
same rate.

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

MOVING ANCHOR

Art # B03.35004E

TELESCOPE CYLINDER \ DN
LN
MID BOOM e /"1
24 .- A® \ TIP BOOM
g ’:’/" -
‘J ’@a%
R EXTEND CHAIN
| R WA RETRACT CHAIN
COUNTERBALANCE A
VALVE R W
47 /‘1:’,”
Ed K >
R SN
is T EXTEND CHAIN
/ " RETRACT CHAIN
BASE BOOM
Boom felescope Function.
Page 2-14 // JULY 1993




7/

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

SUPERSTRUCTURE SWING SYSTEM

The superstructure swing system consists of a
hydraulic valve segment on the ground valve bank,
swing drive/ reducer assembly, hydraulic motor, an
integral brake assembly (MPN 60), a foggle switch
on the pendant and a confrol lever on the platform

console. GROUND ﬁ
o CONTROL —__ ﬁ @
ek

VALVE
BANK

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 confrol
pendant is activated, an electrical signal is fransmit-
ted to the valve cartridge in the swing valve segment.
This allows hydraulic fluid at the correct pressure to
be sent to the swing drive mofor.

SWING CONTROL
VALVE SEGMENT

Ground Valve Bank.

JULY 1993

SWING DRIVE MOTOR/ REDUCER ASSEMBLY

There are two variations of the swing drive motor/
reducer assemblies used on the MPN series. The
MPN 60 has an integral brake assembly.

Worm Gear Swing Reducer

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

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

WORM GEAR

Swing Motor.
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Swing Gear and Pinion Shaft Adjustment

To adjust the swing gear on the MPN, loosen the
gearbox side lock bolfs and jack screws. Adjustthe
front lock bolts and jack screws. '

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

Refighten the side lock bolts and jack screws.
Torque the swing pinion gear guard bolts (see
"Machine Specification™).

REDUCER
Swing Reducer Adjustment.
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Integral Brake Assembly (MPN 60)

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

SPRING

P

REDUCER

BRAKE

MPN 60 Swing Drive Reducer with Integral
Brake.

SWING SYSTEM MAINTENANCE

Grease the bearing (see lubrication charf) or check
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).

JULY 1993
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PLATFORM ROTATE SYSTEM

The platform rofate 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
¥ 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 control valve directs fluid

flow to the rotate functions. M

ROTATE LEVER
ROTATE

CONTROL
VALVE

JULY 1993

DOUBLE PILOT OPERATED CHECK VALVE

The double pilot operafed check valve acts as a
locking component for the rofary actuafor and pre-
vents the plafform from rotating except when the
rotate circuit is activated. When the platform rotate
circuit is activated, partial flow is piloted over fo the
return side of the pilot operated check fo unseat the
check valve and thus unlock the rofary actuator.

ROTARY ACTUATOR

The rotary actuator is @ 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 fo rotate.

Rotary Actuator Maintenance

Change the hydraulic fluid once every year (See
Lubrication Chart). A seal kit and bearing kit are
available for repair (see figure facing page).

ROTARY ACTUATOR (3 SECTION BOOM)

The rotary actuator is a helical type. Hydraulic fluid
enfers the actuator from the center inlet. Internal
porting allows the actuator to turn in either direction.

Rotary Actuator Maintenance

Change the hydraulic fluid once every year (see
Lubrication Charf). A seal kit and bearing kit are
available for repair (see figure facing page).
PLATFORM ROTATOR MANIFOLD

The platform rotator manifold is mounted as an
integral part of the rotary actuafor. The plafform

rotator manifold acts as a pressure relief valve fo
prevent damage to the rotary actuator.
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HYDRAULIC SYSTEM COMPONENTS

UPPER PINION SHAFT SEAL

PINION SHAFT WEAR STRIP

N7 7

=3

’////

S

BACK-UP RING LOWER PINION SHAFT SEAL
"0"-RING —
RACK SEAL —
g ] o

T RACK WEAR STRIP

a5 S8 [ 1

1

W oy " I
Rotary Actuator.
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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, and two
relief valves.

LEVEL CONTROL VALVE

SUPERSTRUCTURE

Platform LevelSystem Components.

JULY 1993

The platform leveling system automatically keeps
the platform 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 to the ground
inany boom position. Due to slight internal leakage,
fluid may at times need fo be added to the leveling
circuit through the platform level control valve.

The platform level system is only controlled from the
plafform.

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

is manually operated. This control valve directs fluid
flow to the level functions.

LEVEL LEVER

Level Control Valve.
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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 hoist cylinder. When-
ever the boom is raised or lowered, the master
cylinder is forced to exiend or retract. The fluid
displacement fromthe master level cylinder is inturn
sent up the boom to the slave level cylinder. This
forces the slave level cylinder to move the same
distance as the master level cylinder.

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 fwo 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
platform is manually confrolled for leveling, which
causes the slave level cylinder to bottom out before
the master level cylinder stops moving as the boom
is lowered.
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Slave Level Cylinder.
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STEER SYSTEM

The steering system consists of a sfeer valve seg-
ment, hydraulic swivel, a steer cylinder, a sfeer
toggle switch on the pendant control and a steer
rocker switch on the drive lever at the plafform
control console.

STEER

@*Rocm
SWITCH

PLATFORM

STEER VALVE SEGMENT
/ -
HYDRAULIC SWIVEL
t
T,

UNDERCARRIAGE

— - — - —-

1
s e \\i‘
7" STEER é’VA
CYLINDER = <&~

Steer System Components.
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STEER VALVE SEGMENT

When the steer control lever on the platform control
or the steer conirol foggle switch on the control
pendant, is activated an electrical signal is fransmit-
ted to the valve solenoid in the steer segment. This
allows hydraulic fluid fo be sent to the steer cylinder.

STEER VALVE
SEGMENT

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.

0-RING =
T
WEAR RING
SEAL @
WEAR RING ZM ]
0-RING
TORQUE ARM I

Hydraulic Swivel.
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STEER CYLINDER

The cylinder is double acting and is directly con-
nected to the steering linkage assembly. This
cylinder powers all steering movements.

STEER DISCONNECT KNOB (OPTION)

The steer disconnect knob must be pushed in fo
engage the steer system. Pull the sfeer disconnect
knob out before fowing to disengage steer system.
STEER SYSTEM MAINTENANCE

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 Charf).

Check cylinder and hoses for hydraulic fluid leakage
and security.
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Steer Cylinder.
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DRIVE SYSTEM COMPONENTS

The MPN is propelled by two hydraulic drive motors
with integral brake assemblies. There is also a 4-
wheel drive option which uses two hydraulic motors
without brakes and two hydraulic drive motors with
integral brake assemblies. The drive circuit consists
of the fwo hydraulic drive mofor/ brake assemblies,
the drive valve segment, a selector valve, the drive
valve assembly, a drive relief valve, a brake meter-
ing valve, atoggle switch on the pendant control and
a plafform drive control lever (joystick).

@— DRIVE
™ CONTROL

DRIVE MOTOR AND BRAKE ASSEMBLY

The drive motor is keyed fo a shaft which in furn is
splined on both ends. One end of the splined shaft
is used for the brake while the other end is inserted
into the gear reducer assembly.

LEVER
Motor Assembly.
DRIVE VALVE
SEGMENT 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
GROUND CONTROL BRACKET the brake and preventing brake disc
UNDERCARRIAGE ; (TO SUPERSTRUCTURE) weqar.
¢ TORQUE HUB FRICTION DISC

DRIVE MOTOR

) BRAKE
MOTION CONTROL FLOW DIVIDER
VALVE ASSEMBLY VALVE ASSEMBLY

Drive System Components.
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PRESSURE PLATE

Brake Assembly.
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DRIVE VALVE SEGMENT

When the drive control lever on the plaiform control
or the propel control toggle switch on the control
pendant is activated, an elecirical signal is fransmit-
ted fo the valve cariridge in the drive valve segment.
This allows hydraulic fluid at 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 Valive Bank.

DRIVE VALVE ASSEMBLY

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

SELECTOR VALVE

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

Page 3-4

speed to high speed drive.

MOTION CONTROL VALVE
FLOW CONTROL
VALVE
SELECTOR VALVE

FLOW
DIVIDER/

<\\ },‘\// COMBINER
>

VALVE

Drive Valve Assembly.
MOTION CONTROL VALVE ASSEMBLY

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

Motion Control Valve

This valve shuttles hydraulic fluid flow to the integral
brake assemblies and produces a back pressure in
the drive system using fwo counferbalance 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 confrol valve adjustment is 2 to 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 fwo
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 furning situation, hy-
draulic fluid will force the internal spools fo flow fluid
to the outboard driving wheel.

Gate (Globe) Valve

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

Gate (globe) valve can be adjusted as fo the amount
offluid allowed to pass but the correct setting should
be 1-1/2 turns open from the closed position. Inthis
position the motors will load slightly and allow a
mefered 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.
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BRAKE METERING VALVE

The brake metering 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 beresetaf 1-1/2 turns fromthe
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" toggle switch on the pendant control.
See "Section 4: Electrical System" for swifch 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.

Page 3-5

DRIVE SYSTEM

AN



// MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

ELECTRICAL SYSTEM

SECTION 4:
ELECTRICAL SYSTEM

AN

Page 4-1 =



AN

ELECTRICAL SYSTEM

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

Table of Contents, Section 4

Electrical SYSIem .......ccoovvivi i 4-3
BAHEIY oottt e 4-3
Battery Mainfenance (In Storage) ..........ooovveniiiniiinnnnnnn, 4-3
Battery Maintenance (IN USE) .........cocvveveniininniiiicce 4-3
Battery Preventive Maintenance ............ccceevviviiinienennnnn, 4-4
Battery Replacement ............ccvvvviiininiiinici 4-4
Movement AlGIM ....ocoeiieeieeeeeeee 4-4
LYo 11 VPP R PPPPPPP 4-4
Tilt AIGIM TEST .. 4-4
Tilt Alarm Adjustment..........ooovvvviiiii 4-5
REIAYS ..vveerieeireeieiiric sttt e 4-5
CIrCUIt BIEOKETS ...vvevvvvrvervrereererreeerreereeieerereerrenessserereesnsanaennes 4-5
Limit SWITCNES ...uvvieee e e e 4-5
EMergency PUMP ........covviiiiiniiiiireirncn e 4-5
Emergency Stop BUHON .........ccooviviiiiniiii 4-5
Pendant Switch REMOVAL ..........evvvieerieriieriiinieeirn e, 4-6
Ground Control Cabinet Switch Removal ..........c.ccccoeeeviiiinnnn. 4-6
Platform Console Switch Removal ........ccccovvviiieiiiiiiinninnnnnen, 4-6
Drive/ Steer CONtTONEr .....ooeeeee i 4-6
Boom Telescope CONTOIIEr .......c..oovcceiiviviiiiieiiiee e, 4-8
Boom/ Swing Controller ..........ccccvvvvvniniiiniiiniie e 4-10
Creep Speed AdjUSIMENTS .....cc..cevriiviiiiiiiiii e 4-12
Boom Adjustment (Ground Control)...........ccceeveeeiiiiininnnnne, 4-12
Superstructure Swing Adjustment (Platform Control) ................ 4-12
Boom Hoist Adjustment (Platform Confrol) ...............cccconenie. 4-12

Page 4-2

/4

JULY 1983



Y7/

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

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 foran MPN.

BATTERY MAINTENANCE (IN STORAGE)

Follow these procedures for maintenance of batfer-
ies on @ 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 top 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 rotate sfock so that the oldest
batteries are used first.

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

If stored at: Recharge:
Below 40° F (4° C) None required
40° 10 60° F (4° to 15° C) | Every 2 months
Above 60° F (156° 0) Every month
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BATTERY MAINTENANCE (IN USE)

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

Check battery ferminals for:

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

¢ Loose connections. Be sure all cable connec-
tions are tight, and that good contact is made fo
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 cellstothe
proper level. Do not overfill. Fill to level indicator (or
1/2 inch over the top of the separators if there is no
level indicator). Fill after charging to prevent over-
flow of acid due to expansion. Do notuse a hose to
add water to batteries.

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

Keep battery clean. Wash the fop of the battery,
making sure alt vent caps are in place. Do not allow
cleaning water or other foreign matter fo enter the
cells. Use a solution of bicarbonate of soda and
water fo wash the battery if there is an accumulation
of acid.
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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 noted, check the follow-

ing:

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

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

Recheck specific gravity of all cells affer 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 bolfs holding battery to superstructure.

Lift the battery from the supersiructure. 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.
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MOVEMENT ALARM

The movement alarm is activated as soon as the
plaiform console drive controller or drive toggle
switch on the pendant control 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
control cabinet on a support weldment. To replace
it, remove the movement alarm from the weldment
and disconnect the wires.

TILT ALARM

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

TILT ALARM TEST

The alarm can be tested by manually fipping the
alarm sensor. This "Push-to-Test" feature enables
filt alarm fo be fested without losing its adjustment.

Individually push down on each of the three fas-
tened corners of the tilt alarm.

There should be enough travel 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 fightened too far. Loosen the nuf on the 90°
corner and repeat this test procedure.
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TILT ALARM ADJUSTMENT

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

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

Check to be sure the electrical connections are
correct. Slowly tighten the nut on one of the two
corners ADJACENT fo the 90° corner until the light-
emitting 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 furns 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 defermined by the nut
adjustments and the surface on which the machine
is sifting. Test the filt alarm for proper function.

RELAYS

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

CIRCUIT BREAKERS

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

If the 20 amp circuit breaker is fripped, re-set it by

pushing in the button. If the breaker trips again, the
cause of the high current draw must be corrected
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prior fo further operation. If the breakers inside the
cabinet are tripped 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 unif will only be able
fo travel at creep speed.

EMERGENCY PUMP

There is an emergency pump mounted af the base
of the hydraulic tank. It is activated when the
Emergency Pump push button on either the plafform
control console or the remote conirol 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 BUTTONS

There is an emergency stop bution on the ground
control box, and one on the platform controls.

When the emergency stop buttons are pressed, all
functions stop immediately and the wheel brakes are
aufomatically applied. Pull the bution out to reset.

To replace the emergency stop button, open the
ground control box or open the plafform control
console to gain access for button removal. Remove
the appropriate button mounting screws and wires.
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PENDANT SWITCH REMOVAL

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

GROUND CONTROL CABINET SWITCH
REMOVAL

To replace a ground control switch or butfon, disen-
gage the ground control cover retaining screws fo
gain access for swifch or bufton 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 hinge, to gain access for button removal.
Remove the appropriate switch or button mounting
screws and wires.
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DRIVE/ STEER CONTROLLER

Forward or backward fravel of the unit is operafed 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 travel,
and the degree of lever motion required to achieve
maximum speed are individually adjusted.

On the Drive Card, located af the boftom of the
telescope lever assembly, there is a separate adjust-
ment for "Lo Threshold" (Deadband), which defer-
mines when motion starts as the control is moved
from the "Neutral" posifion. There is another sepa-
rafe adjustment that defermines the degree of
control movement corresponding fo the maximum
hydraulic valve opening, "Hi Threshold" (Max. Out-

pub).
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To adjustfor Lo Threshold (Deadband) or Hi Thresh- 3.
old (Max. Output) on the Drive Card:

1. Turn appropriate Lo Threshold (Deadband) po-
tentiometer fully counter-clockwise. 4.

2. Push control lever forward until a proximity 5.
switch inside the control clicks.

DRIVE ADJUSTMENTS
TELESCOPE CONTROLLER

DRIVE POTENTIOMETERS

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

Push confrol lever fully forward.
Turn the Hi Threshold (Max. Outpuf) potentiom-
efer fo just permit maximum flow. If furned foo

high, full flow will occur at a lesser confrol angle
and some confrollability will be lost.

|

%1%\ %

E01.12002E

DEADBAND: DRIVE

DEADBAND: TELESCOPE

MAX. OUTPUT: TELESCOPE

MAX. OUTPUT: DRIVE
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BOOM TELESCOPE CONTROLLER

Telescoping of the boom is confrolled by a “single
axis" lever on the platform conirol console. Back-
ward and forward movement of the lever controls the
extending and retracting functions of the boom.

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

TELESCOPE ADJUSTMENTS
TELESCOPE CONTROLLER

DRIVE POTENTIOMETERS

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 conirol lever forward until @ proximity
switch inside the control 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. Output) potentiom-
efer to just permit maximum flow. If furned too
high, full flow will occur at a lesser confrol angle
and some controllability will be lost.

O]

E01.12002E

DEADBAND: DRIVE

DEADBAND: TELESCOPE

MAX. OUTPUT: TELESCOPE

MAX. OUTPUT: DRIVE
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BOOM/ SWING CONTROLLER

On the boomv swing controller, there are two (2)
Driver Cards with a tofal 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 leff)
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. Oulput) is the position of the
controller lever when a function motion is at maxi-
mum speed.

To adjust for Threshold (Deadband):

1. Turn appropriate Threshold (Deadband) poten-
tiometer fully counterclockwise.

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

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

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

Output) potentiometer fo just permit function
maximum speed.

A CAUTION

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

lost. |__|

9%,

2%,

DEADBAND: SWING

DEADBAND: BOOM RAISE

MAX. OUTPUT: BOOM RAISE

MAX. OUTPUT: SWING

Upper Driver Card Potentiometers.
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CREEP SPEED ADJUSTMENTS

There are two separate locations for 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 plafform control console is for setting creep
speed as operated from the plafform.

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

To determine current creep speed setting of the unit:
¢ Raise the boom fo above horizonfal.

e 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 complefe tire revolution in approxi-
mately 20 seconds. (Refer to following figures for
potentiometer locations.)
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BOOM ADJUSTMENT
(GROUND CONTROL)

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

To adjust the boom functions speed:

e While holding the Deadman bufton, raise
the boom by pressing the Boom Hoist Con-
trol Switch to the hoist position.

NOTE: Ifno boom jostling occurs, no
adjustment is required.

e [f necessary, turn the boom functions speed
potentiometer so that the platform moves
smoothly, without being jostled. (Refer to
following figure for potentiomefer location.)
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FORWARD
CREEP SPEED _——

REVERSE

CW = SPEED DECREASE
CCW = SPEED INCREASE
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O

PLATFORM CONTROL ADJUSTMENTS

GROUND CONTROL ADJUSTMENTS

CREEP SPEED

FORWARD —

CREEP SPEED 7
REVERSE \/

BOOM FUNCTION SPEED
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MECHANICAL COMPONENTS 1
Following is a description of the major mechanical When a'tire change is necessary, follow these sfeps: (@)
components of the MP. CAUT|ON %
A o
TIRES
ALWAYS BLOCK THE WHEELS before 2
Tires used are calcium filled or the opfional foam you raise the machine. <
filled. Inspect tires for cufs, sidewall damage or 1 Block wheels and rai dofth hi <_3
abnormal wear. Any fire foulls MUST BE COR- - S/0CKWNeeEISandraise anend ot e machine. E
RECTED before further machine operafion. 2. Loosen and remove lug nuts. Pull off the wheel 5
CHANGING TIRES assembly and fire. uE"
Q W ARN'N G 3. Replace the tire and reinstall.
CALCIUM FILLED AND/OR FOAMFILLED 4. Fasten Iug.nufs Gn.d. ﬁg_hten to proper forque
TIRES ARE EXTREMELY HEAVY. CARE (see Machine Specifications).
MUST BE TAKEN TO AVOID PERSONAL 5. Lower the machine and remove the blocks.
INJURY.
WHEELS AND LUG NUTS

AN

Front and rear wheels are different and ARE NOT
INTERCHANGEABLE. Check the security of the wheel
lug nuts (see Machine Specification for proper forque)

d examine the wheel rims for damage.
: LUG NUT — LUG NUT

WHEEL

DRIVE HUB ASSEMBLY

Art £801.16001E

Wheel Assembly and Drive Hub Assembly Location.
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DRIVE HUB ASSEMBLY

Drive hub assembly consists of a hydraulic motor
and forque hub.

DRIVE HUB ASSEMBLY REMOVAL

1.

Block the steer wheels and raise the machine at
the drive end.

AWARNING

CALCIUMFILLED AND/OR FOAMFILLED
TIRES ARE EXTREMELY HEAVY. CARE
MUST BE TAKEN TO AVOID PERSONAL
INJURY.

2. Remove tire and wheel assembly:

a. Loosen and remove the lug nuts.

b. Pull off the tire and wheel assembly.

A CAUTION

Plug all open hydraulic fittings to pre-
vent contamination by dirt or other
forelgn objects.

3. Disconnect hoses to the drive hub assembly.

Loosen and remove eight capscrews and flat
washers on the drive hub assembly.

Slide off hydraulic motor and toque hub as one
unit.

DRIVE HUB ASSEMBLY INSTALLATION

1.

o

Align the drive hub assembly (hydraulic motor
and torque hub) with the axle fube assembly.

Install and torque the eight capscrews with flat
washers.

Connect hydraulic hoses to the drive hub as-
sembly.

AWARNING

CALCIUMFILLED AND/OR FOAMFILLED
TIRES ARE EXTREMELY HEAVY. CARE
MUST BE TAKEN TO AVOID PERSONAL
INJURY.

Install tire and wheel assembly:
a. Position tire and wheel assembly.

b. Install and torque lug nuts.

Lower the machine and remove the steer wheel
blocks.

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 rotates, check for a
missing retaining ring. If wear is detected, the pin
must be replaced.

ROD END CYLINDER PIN REPLACEMENT

1. Remove retaining rings.

2. Remove the pin.

3. Install new pin and retfaining 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 fo pin.

STEER CYLINDER

HAIR PIN CLIP

Steer Cylinder and Tie Rod Assembly.
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STEER CYLINDER

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

STEER CYLINDER SEAL REPLACEMENT
1.
2.

3.

8.

9.

Disconnect the hydraulic hoses.
Remove the steer cylinder pin.

Remove the cylinder.
SEAL

MECHANICAL COMPONENTS

O-RING

7
©,
A

SEAL

Steer Cylinder.

Clean the end of the cylinder.

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.

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

Install and tighten the end cap.

10. Connect the hydraulic hoses.

Page 5-5



AN

MECHANICAL COMPONENTS

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

TIE ROD ASSEMBLY 2. Remove tie rod assembly.

Check for @ bent or broken fie rod. Replace ifbend 3.  Install new tie rod assembly and aftach it with
or broken. the capscrews and jam nuts.

TIE ROD ASSEMBLY REPLACEMENT

1. Remove capscrews and jam nuts at both ends.

JAM NUT

CAPSCREW

|
!
4
/£ TIE ROD ASSEMBLY
CAPSCREW

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 bolis.

hydraulic compartment.

HYDRAULIC TANK ENCLOSURE  FUEL TANK

LIFT CYLINDER

GROUND VALVE BANK

MASTER . REMOTE
CYLINDER . CONTROL
PENDANT
>
ENGINE | N,
EMERGENCY |
PUMP | PRES
. PRESSURE 3
| FILTER :
>

BATTERY

SWING MOTOR
Components Found on the Superstructure.

JULY 1993 page 5_7
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'a, GATE CONTROLS  BOOM

o @\ﬁ é
i / Clean the boom once a year and inspect along the
Thereeend boom structure, especially all welds and brackets.

FOOT PEDAL

Platform Components. G T 48
7 o By,
PLATFORM %>
o
Steam clean the platform and inspect all welds and B o
brackets. Check all the hydraulic and electrical .}E —
components. 3
HOSES AND CABLES MID BOOM AN $
Inspect all hoses and electrical cables for security %.\
and damage. Check for leaks at fiftings. ANY - O
DAMAGED HOSES OR CABLES SHOULD BE RE- >8
PLACED. ha

Cables and hoses should be examined for rubbing \%
and chafing, especially in the swing bearing area
and the hose track area.

MISCELLANEOUS EQUIPMENT BASE BOOM

Check all miscellaneous equipment mounted onthe &% ANy ' _
machine for secure attachment. Check for evidence .
of oil or hydraulic fluid leakage. Three Section Boom.

puge 5_8 // JULY 1993
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BOOM PIVOT PIN AND BUSHING REPLACEMENT

IMPORTANT: Itis necessary to main-
tain the correct alignment between the
boom and side plates during this op-
eration. Any relative movement will
make fitting of the pin bearing more
difficult.

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

2. Remove the retaining 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 refaining ring.

5. Apply grease fo pin.
BASE BOOM

BUSHING

R RETAINING
- ®~ RING
PIN

SUPERSTRUCTURE

Boom Pin and Bushing.

JULY 1993

WEAR PADS

Boom sections are profected 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 refract the 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 boftom 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 wedr.

Page 5-9
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Rear (Upper End) Wear Pad Replacement
1. Fully retract the boom.

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

3. The upperand side wear pads should slide out.

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

5. Remove the bottom wear pad.

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

Front (Lower End) Wear Pad Replacement
1.  Fully retract the boom.

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

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

4. Install new wear pad with bolts, lockwashers
and nuts.

Art #B03.34007E

: BASE BOOM SIDE REAR
$ WEAR PADS (4)

0

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 telescope cylinder acts
only on the mid boom section and chains are used
to extend and refract the tip boom. Two chains
exfend the tip boom section and keep it from retract-
ing. A third chain refracts 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.

yd
4

/
/
I

e

/
-

-

Ao son3e00E

Boom Chain Adjustment

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

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

A CAUTION

Maintain equal tension on both chains
for proper operation.

WEAR PAD

" WEAR PAD
\\
Doy

WEAR PAD
CHAIN ANCHOR ADJUSTING BOLTS

CHAIN MOUNTING BRACKET

Boom Chain and Wear Pads.

JULY 1993
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Boom Chain Replacement

Chain replacement is recommended after every
5000 hours. Replace the chain anchor wear pad at
this time as well.

To disassemble the boom:

NOTE: This procedure requires two
people. DO NOT attempt the procedure
alone.

1. Retract boom and center between the drive
tires.

NOTE: The boom must have room to
fully extend and there must be af least
30 feet (9 meters) of drive room in front
of the unit. Also there must be room fo
swing the unit fo each side.

2. Disconnect moving anchor and plafform from
mid and tip boom:

A CAUTION

Plug all open hydraulic fittings to pre-
vent contamination by dirt or other
foreign objects.

a. Disconnect the two hoses marked "B" from
the tee. Plug ends of the hoses and the tee.

b. Then disconnect the fwo hoses marked "C"
fromthe tee. Plug the ends of the hoses and

the tee.
"C"HOSE  "C" HOSE
/
~ = [/
TIP BOOM E SLAVE
>——CYLINDER
_——/
MOVING Ve "B" HOSE
ANCHOR “B" HOSE

Hose Disconnect Locations.

Page 5-12
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¢. Remove the hoses from the hose clamp.

d. Detach the slave cylinder from the platform
and secure it fo the tip boom with a rope.

NOTE: Slave cylinder is secured to the
tip boom to prevent damage to the
cylinder when pulling the mid and tip
boom out of the base boom.

SLAVE CYLINDER

PLATFORM
PIVOT PIN

MOVING
ANCHOR

S~ X2 11p BoOM

i
T
N
Moving Anchor and Tip Boom.

Py

e. Remove the hex head capscrew and locknut
on each side of the platform pivot pin.

f.  Pound out the pivot pin; the flange bearing
should remain in position.

A CAUTION

Support the platform with a stand or
similar rigid platform or a crane.

g. Support the platform.

h. Release the moving anchor from the tip
boom. Remove the capscrew and nut hold-
ing the retainer fo the moving anchor and the
tip boom. Support the moving anchor.

A CAUTION

Support the moving anchor withaboom
stand or similar rigid platform.

JULY 1993



// MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

w
[

BASE BOOM TOP REAR WEAR PAD 9. Remove telescope 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

(&

11. Support the platform with a stand or similar —

BASE BOOM rigid platform or a crane. g
SIDE REAR TELESCOPE CYLINDER ., E
X

O

L

=

WEAR PAD
RETAINING RING o2
BASE BOOM o=
Y, BOTTOM :
Vs % REAR WEAR

(‘/ PAD

- “* CHAIN ANCHORS

Base Boom Wear Pads.

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

AN

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 fo the right and remove the base proach the end of the base boom. Do
boom right side wear pads. Swing boom o 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.

JULY 1883 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. a. Remove pins holding chains fo the anchor
Raise the forks to just touch the mid and brackef.
boom with only the one folk closest to
the plafform. b. Remove master links from the base boom
chain block at the tip.
A CAUTION c. Aftach a 1/4 inch rope to each of the two
Do not lift the mid boom at all or it wiil 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 fo allow the chain removal and
boom. still be accessible from both ends of the
boom.

NOTE: Drive machine forward so there
is at least 3 feet (1 meter) of clearance

from the mid and tip booms. Keep the ’o
telescope (extend) cylinder centered in ,@5’
the base boom. Eﬁ

4" "

13. Place mid and tip boom sections on boom
supports. WEAR PAD

EXTEND CHAINS

rv WEAR PAD ~ -=—

14. Remove chain mounting bracket from base ) (
boom.

RETRACT CHAIN

Retract, Extend Chains and Tip Boom Wear
Pads.

16. Remove the chain anchor at the bottom front of
the fip boom.

17. Pull chain anchor and 3 chains out of the tip
boom.

= P, ANCHOR _ ,
BOLT 18. Remove front tip boom wear pads and mid

CHAIN MOUNTING boom rear wear pads. Remember to release
BRACKET papmemE the pressure on the wear pads.

Boom Chain Anchor Bolt.
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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 tip boom.

down.

8. Clean out mid boom.

1. Lay ou the 2 new extend chains and the 1 new
refract chain. Refer to lllusirated Paris Catalog 9. Insert fip boom into mid boom.
for correct chain lengths.
10. Assemble rear of mid boom:
2. Attach chains fo fip boom chain anchor block
with pins and secure with cotter pins. a. Runsingle chain around sheave and back to
: top of mid boom.

MECHANICAL COMPONENTS

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

4. Install chain block to fip boom, be sure pin ing bracket with pin and cofter pin.

retainer plate is positioned fo keep pin in place.
c¢. Bolt on anchor wear pad and bracket.

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

RETRACT CHAIN

CHAIN MOUNTING BRACKET

AN

WEAR PAD ’
W °
WEAR PAD
TELESCOPE CYLINDER
WEAR PAD  MID BOOM

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

JuLY 1993 Page 5-15
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d. Feed 2 extend chains through opening at 14. Torque bolts.
rear of mid boom, around sheaves and back
over mid boom. 15. Install bottom wear pad to rear of mid boom.

e. Attach chains to chain anchor bolts with pin  16. Install side wear pads to rear of mid boom.
and cofter pin. Reassemble bolts to 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 to
side down, pad faces upward. base boom.
13. Mount cylinder to mid boom using cylinder 20. Insfall side and boftom wear pads to rear of
mounting blocks and bolts with lockwashers. base boom.
BASE BOOM
RETRACT CHAIN A Bon3E0sE
CHAIN MOUNTING BRACKET

WEAR PAD ¢
\:af °
WEAR PAD
TELESCOPE CYLINDER
WEAR PAD MID BOOM

Boom Chains and Wear Pads Replacement (Boom Upside Down).
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21. Tighten chain anchor adjusting bolfs and in- 25. To install platform:

stall a second nut on each take-up.
a.
22. Install top and side wear pads on rear of base
boom.

23. Attach cylinder to rear of base boom with pin
and snap rings.

24. To install moving anchor: C.

a. Slide the moving anchor with platform af-
tached back on the moving anchor guide.
d.
b. Install moving anchor refainer.
e.
c. Install capscrew and nut holding the re-

Align the rotary actuator arm weldments on
the tip boom.

Install pivot pin. It will be necessary to
pound in the pin. Install the capscrew and
locknut on each side of the pivot pin.
Release the secured slave cylinder and at-
tach it to the platform with a pivot pin, two
retaining rings, capscrew and locknut.
Connect the two hoses marked "C* fo the fee.

Connectthe two hoses marked "B" fo the tee.

tainer. 26. Bleed the system by cycling the telescope
cylinder at least three times.

27. Test boom operation.

MOVING ANCHOR

TIP BOOM

28. Adjust chains (see Boom Chain Adjustments).

SLAVE CYLINDER
PLATFORM PIVOT PIN

Art#B02.35003E

Tip Boom and Moving Anchor.

JULY 1993
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BOOM LIFT CYLINDER

The boom lift cylinder is of the double acting fype.
During operation, the cylinder should not leak, buta
slight dampness at the rod seal is acceptable. The
pins should be checked for wear. Check the pin
locking bolts for fightness. The cylinder and holding
valve should be inspected for fluid leakage, damage
and security.

RETAINING RING

PIN
\La/RETAINING RING

LIFT CYLINDER

LIFT CYLINDER PIVOT PIN REPLACEMENT

—

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

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

Remove the retaining ring.

Remove the pin locking bolts and nufs.

SUPPORT THE LIFT CYLINDER and remove the
pin.

RETAINING RING

SUPERSTRUCTURE

Lift Cylinder Removed from Superstructure.

Page 5-18 //
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6. Install new pin and locking bolts and nuts
(lubricaie bolts before installation) and retain-
ing ring.

7. Apply grease to pin.

LIFT CYLINDER SEAL REPLACEMENT (ON
MACHINE)

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

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

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

HOLDING VALVE
O-RING

SEAL

(L_1)

] [

9.

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-
face and guard against dirt entering the
system.

Remove the rod and piston assembly.
Replace the seals and backup rings.

Reassemble the lift cylinder, again AVOIDING
DIRT, AND ROD DAMAGE.

Tighten the end cap.

10. Install rod end pin.

BUSHING ROD

7

L1

@)

/

/

s

§

| /4
/

i //Jlll’ L L

O-RING

PISTON BUSHING

JULY 1993

\ SEAL

BACKUP WASHER

Lift Cylinder.
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BENCH REPLACEMENT OF LIFT CYLINDER SEALS

The lift cylinder can aiso be removed from the
machine for seal replacement.

1.

2.

LIFT CYLINDER

\/

Operate boom lift fo horizontal position.

SUPPORT THE BOOM (on a boom stand or
similar rigid platform) at horizontal position.

Disconnect the hydraulic hoses from cylinder.
Support the cylinder with a crane.

Remove the rod end cylinder pin.

A CAUTION

The cylinder will fall if not supported
when the rod end pin Is removed.

Remove the base end cylinder pin.

PIN ~

SUPERSTRUCTURE  9¢.

Lift Cylinder Removed from Superstructure.

Page 5-20

/4

13.

Move the cylinder to a bench for examination.

Extend the cylinder, and examine the profrud-
ing rod for score marks and damage.

Clean the holding valve and examine for Signs
of leakage.

. Clean the end of the cylinder.

. Loosen the end cap, and withdraw it carefully

over the piston rod.

A CAUTION

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

. Remove the rod and piston assembly.

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

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

. Tighten the end cap.

. Install the base end of the cylinder on the

machine.

. Connect all the hydraulic hoses.

. Extend the lift cylinder and install the rod end to

the boom.

. Remove cylinder support.

. Remove boom support.

BLEED THE SYSTEM after reinstalling the cylin-
der.

JULY 1993
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HOLDING VALVE INSPECTION

1. Stop the engine, and activate the boom lift
control lever several times to dissipate residual
pressure.

2. Ifthe cylinder subsequently begins to move, the
holding valve is faulty and the cartridge should
be replaced.

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

HOLDING VALVE

1

Cia

Lift Cylinder.
BOOM TELESCOPE (EXTEND) CYLINDER

The function of the felescope (extend) cylinder is fo
extend and refract the upper boom segments fo
allow positioning of the work plafform. The double
acting cylinder must be removed from the machine
before a thorough inspection can be carried out.

RETAINING RING

PIN
RETAINING RING

o 'f'
@ / TELESCOPE CYLINDER

RETAINING RING

Telescope Cylinder Pin (Two Section Boom).

JULY 1993

RETAINING RING

PIN 2

TELESCOPE CYLINDER

P

Telescope Cylinder Pin (Three Section Boom).

TELESCOPE (EXTEND) BOOM CYLINDER PIN
REPLACEMENT

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.

Page 5-21
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TELESCOPE (EXTEND) CYLINDER REMOVAL

1.

2.

RETAINING RING

Elevate the boom to the horizontal position.

SUPPORT THE BOOM (on a boom stand or
similar rigid platform).

Disconnect the hydraulic hoses from the cylin-
der.

Remove the retaining ring and pin from the
base end of the cylinder.

Remove the mounting block bolts (only on
three section boom).

Using a crane, withdraw the cylinder from the
boom.

BASE BOOM WELDMENT

Telescope (Extend) Cylinder Replacement

forTwo Section Boom.
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TELESCOPE CYLINDER

TELESCOPE CYLINDER

RETAINING RING -
y@i
F

@— HOLDING
P!

VALVE

At 2 BoasonE

BASE BOOM WELDMENT

Telescope (Extend) Cylinder Replacement
forThree Section Boom.

TELESCOPE CYLINDER SEAL REPLACEMENT
1. Remove the end cap from the cylinder.

2. Pull the 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 weqr.

6. Remove the old seals and backup rings.

7. Install new seals and backup rings.

JULY 1983
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PISTON RING ROD SEAL

O-RING

PISTON SEAL AND O-RING

Telescope (Extend) Cylinder.
TELESCOPE CYLINDER INSTALLATION

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

2. Using a crane, slide the telescope cylinder into
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 cylinder.

HOLDING VALVE INSPECTION

1. Stop the engine, and acfivate the telescope
control lever several times to dissipate residual
pressure.

2. Ifthecylinder subsequently begins to 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.

PLATFORM LEVEL CYLINDERS

The platform level sysfem automatically keeps the
platform level, using a master/ slave cylinder ar-

-

JULY 1983

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 to the ground in
any boom position. The plafform 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 fightness.

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.

CYLINDER RING
) PIN
ETAINING
SUPERSTRUCTURE

Master Cylinder Pin Replacement.

Wil
< SLAVE
CYLINDER
—~—TIP BOOM

Slave Cylinder Pin Replacement.
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4,

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

Install new pin, locking bolts and nufs (lubri-
cafe bolts before instailation) and refaining
ring.

Apply grease to pin.

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.
4. Clean the end of the cylinder.
5. Unscrew the end cap and pull the cap and rod

straight out of the cylinder barrel.

>
SEAL
SEAL
Master Level Cylinder.
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A CAUTION

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

Remove the split pin and nut from the end of the
rod.

Slip off the collar.

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

Remove the old seals and install a new seal kit.

SEAL

SEAL

SEAL ]

:

Slave Level Cylinder.
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BLEEDING THE PLATFORM LEVELING CIRCUIT

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

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

1. With boom retracted, check the hydraulic fluid
level in the fank.

AWARNING

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

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

JULY 1993

3. 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 fo 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.

After bleeding the leveling circuit, raise boom to
full elevation and then fully lower boom to
ensure that platform remains level.

Check platform level control lever for proper
operation.
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SECTION 6:
MAINTENANCE SCHEDULE
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MAINTENANCE SCHEDULE

The Simon MPN with Electro-proportional control
system is designed to require a minimum amount of
maintenance. However, it is essential that the
specified services be performed af the indicated
infervals, and that the insfructions 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

¢ ALWAYS clean the surrounding area before open-
ing hydraulic components.

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

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

e Useonly recommended lubricanfs (see Lubrica-
tion Chart in front of this machine). 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 to more costly repairs.

e Any work plafform found not to be in safe
operating condition should be removed from
service until repaired. All repairs should be
made by authorized personnel in conformance
with the manufacturer's operating, maintenance,
and repair manuals.

JULY 1983

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 seafed.

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 tighten-
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 recommendo-
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 cerfain that the

unit is inspected per the operational
checklists at the end of this section.
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MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

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 fo full mark on sight
gauge, located on the side of tank. Refer fo Lubri-
cation Chart for correct grade of hydraulic fluid.
Affer checking the hydraulic fluid level, ensure that
the filler cap is secure to prevent entry of wafer or
other impurities info the tank.

Tire Condition

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

Platform Rails and Safety Gate

Check security of platform top rail safety gate.
Confrol 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 posifion.
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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 ifems on the Daily Checklist found Iafer
in this section.

MONTHLY SERVICE
Hydraulic System

Pressurize the hydraulic circuit and inspect the
system for any signs of leakage, particularly af
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 wafer 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 deferioration should be
investigated and rectified. Have fluid analyzed by a
qualified laboratory.

Chassis Bolts

Check all bolts for signs of looseness. Refer to
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 fitfings.
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Platform Mounting

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

Checklist

Perform all ifems 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 felescope cylin-
der. Ateach extreme 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 oufer protective cov-
ering.

JULY 19983

Hydraulic Fiuid

If the hydraulic system has been properly main-
tained, the fluid should only need fo be changed
once each year. This, of course, will depend on
machine application, amount of use, temperature,
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 to completely drain and refill the entire
hydraulic system.

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

Open the drain fap, and completely drain the fluid
from the tank.

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 fo 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.
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DAILY OPERATIONAL CHECKLIST

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

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

DATE:

MODEL NUMBER: SERIAL NUMBER:

wnN

DAILY OPERATIONAL CHECKLIST

All checks must be completed before operation of the unit.

INSPECTED BY:

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 MPN 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, tom 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 at the line marked on

the sight gauge with the unit in stowed position.

4. Check that all shutoff valves on hydraulic tank are open (paraliel 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 nufs for tightness.

Check hoses for worn areas.

Check hose carrier fo verify that if is not bent or sagging.

Inspect safety belt connections, and check for worn areas on the belts.
Check platform rails and gate latch for damage.

Check pivot pins for security.

Check that all waming and instructional labels are legible and secure.

Start engine. Check that hydraulic pressure is as stafed on the data
plate.

Check that the filt alarm is working properly.

Check that no attempt had been made fo override the drive interlock
system by a previous operafor.

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

Check platform controls for proper operation.

With the platform 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 MPN.

Continued on following page . . .
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DAILY OPERATIONAL CHECKLIST

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

DAILY OPERATIONAL CHECKLIST (CONTINUED)

ADDITIONAL MAINTENANCE REQUIREMENTS FOR SEVERE USAGE APPLICATIONS

NOTE: Do not grease wear pads in dusty or sandblast environments.
There are boots and guards available fo extend unit life in these applica-
tions. Consult Simon Aerials Service Department.

DAILY

INITIAL

WEEKLY

INITIAL

DESCRIPTION

20.

21.

22.

Inspect cylinder boofs, valve spool boots, etc., for cuts or other damage
affer every eight (8) hours of service. Repair or replace if necessary.

Check hydraulic system for leakage after every eight (8) hours of
operation.

Follow engine severe usage service requirements. Refer to the Engine
Maintenance Manual supplied with your MPN.

DESCRIPTION

23.

24

25.

26.

27.

28.

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

Lubricate all grease fittings (see Lubrication Char).
Check oil level in swing drive (see Lubrication Charf).
Check oil level in power hubs.

Apply lubricant o swing bearing and drive pinion gear (see Lubrication
Chart).

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

DATE:

// MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

INSPECTED BY:

MODEL NUMBER:

SERIAL NUMBER:

These checklists can be copled as needed to aid in performing these Inspections.

WN -

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.

Keep inspection records up-fo-date.

Record and report all discrepancies fo your supervisor.
A dirty machine cannot be properly inspected.

Keep your Simon MPN clean!!

GENERAL INFORMATION

AWARNING

MONTHLY OPERATIONAL CHECKLIST

AN

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

Apply lubricant fo swing bearing and drive pinion gear (see Lubrication
Charf).

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 iwisting. 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 fightness.

Clean and lubricate all valve spool linkages.

Check for unit damage, broken welds, loose bolts, improper or make-
shift repairs.

- Continued on following page . . .
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MONTHLY OPERATIONAL CHECKLIST

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

INITIAL DESCRIPTION

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

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

Check torque 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 Charf).

Check that tires are not leaning in or out.

Check that wheel spindles furn 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 confro! valve in the *BOOM DOWN* position.

Inspect boom chains. Lubricate as required (see chart).
Check to make sure boom sections are not denfed 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

24,

Replace high pressure filter element.
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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.

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 MPN clean!!

AWARNING

THIS CHECKLIST MUST BE USED AT SIX MONTH 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 and Monthly Operational Checklists.

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

NOTE: If hydraulic fluid has been regularly maintained, it
should only require changing once every year, depending on
mainfenance, 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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MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

SEMI-ANNUAL OPERATIONAL CHECKLIST (CONTINUED)

INITIAL DESCRIPTION
7. Lubricate all hydraulic valve spool linkages.
8. Repack front wheel! bearings.

9. Follow engine semi-annual service requirements. Refer fo the Engine
Maintenance Manual supplied with your MPN.
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SECTION 7:
TROUBLESHOOTING
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Table of Contents, Section 7

General Troubleshooting TIPS ....ccvvvereeriieriiiniiiiiiieene e,

Troubleshooting Chart

TROUBLESHOOTING
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GENERAL TROUBLESHOOTING TIPS

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

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

Control Selector Switch is in the correct position.

The Foot Pedal Swifch 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.

JULY 1993

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 climafes.

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 viscosity
and lubricity of the fluid.
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TROUBLESHOOTING CHART

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

TROUBLESHOOTING CHART

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
sysfem.

Rebuild pump as required.
Close pump stroke valve.

Unblock foot pedal.

Water in hydraulic fluid.
Symptoms to wafchfor are:
pitting and efching 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
sysfem.

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 fo 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 hydraulicfluid.

Poor Ilubrication, parts
break through lubricant
causing metal to metal
contact. Symptoms fo
watch 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 fiuid or lubricant
without proper anfi wear
additives.

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

Drain and flush hydraulic
system, then fill with rec-
ommended hydraulic fluid
and lubricant.
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TROUBLESHOOTING CHART (CONTINUED)

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

where the pressure is re-
duced fo the vapor pres-
sure ofthefluid. The higher
the system pressure the
more violent the reaction
willbe. Symptomstowaich
for are: pifting and efching
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 foo high.

Repair any suction hose
leaks.

Have fluid 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.

Boom frac cross braces
breaking.

Hose skiving in the boom
frac.

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

Hoses foo tight in the frac.

Check hydraulic pressure
and adjust if necessary.

Check hydraulic pressure
and adjust if necessary.

Adjust hose tension.

JULY 1993
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TROUBLESHOOTING CHART
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TROUBLESHOOTING CHART (CONTINUED)

Problem

Probable Cause

Solution

Boom trac sagging.

Trac pin holes sirefched
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 tear
off the moving anchor.

Improper lubrication and
cleaning.

Check "I"beam supportand
replace if necessary.

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

Follow proper lubricafion
and cleaning procedures.

Engine won't crank.

Starter motor relay (SR1),
starter motor inferlock re-
lay (CR1), low oil pres-
sure/ high water tempera-
ture/ time delay relay
(CR10), Power relay
(CR3), ground/ platform
switch (TGS2), ground
toggle, plaiform ignition
and start (TGS4) is faulty
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 mofor re-
lay (SR1). Replace the
component(s) that are
faulty.

Throttle actuator doesn't
work.

Throttle high speed tfimer
relay, high speed solenoid,
ground/ plafform switch,
ground or platform Hi speed
toggle switches, CB1 orthe
key switch.

A breakdown in any one of
these components will
cause the actuator not fo
function. Trace the avail-
able voltage through the
circuit. Replace the com-
ponent(s) that are faulty.

Movement alarm will not
sound.

Movement alarm relay
(CRM), horn or swifch card
on drive handle is bad.

A breakdown in any one of
these components will
causethealarmnottofunc-
tion. Trace the available
voltage fo the horn. Re-
place the com-ponent(s)
that are bad.
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TROUBLESHOOTING CHART (CONTINUED)

Problem

Probable Cause

Solution

e Lift (hoist) cylinder drifts
down.

1.

Holding valve cartridge dirty
or faulty.

Cylinder packing is dam-
aged.

1. Clean, repair or replace the
holding valve.

2. Replace cylinder packing.

Ground Control (Pendant)

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

. Pendant toggle switces

have no voltage.

. #1 or #5 potentiometer

(depending on circuit) out
of adjustment or failed.

. #1 or#5PWM Driver Mod-

ule out of adjustment.

Valve is stuck.

Damaged hydraulics or
cylinders.

1. Check voltage available to
the foggle switches.

2. Adjust or replace #1 or #5

potentiometer.

3. Adjustmaximum outputon

PWM Driver board or re-
place.

4. Manually engage valve

spool.

5. Inspect components.

AN

e Drivefunction does notop-
erate.

. Toggle swifch has no volt-

age.

Creep speed potentiometer
out of adjustment or failed.

PWM Driver Module out of
adjustment or failed.

Ground drive speed control
relays are bad.

1. Check voltage available to
the toggle switches.

2. Adjust or replace creep

speed potentiometer.

3. Adjustmaximum outputon

PWM Drive board or re-
place.

4. Ensure proper operation of

ground drive speed control
relays or replace.

JULY 1993
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TROUBLESHOOTING CHART

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

TROUBLESHOOTING CHART (CONTINUED)

Problem

Probable Cause

Solution

Ground Control (Pendant)
(Cont.)

¢ No steer function. 1.

Steer toggle swifch is bad.

Steer/ axle valve.

. Pilotoperafed check valve.

Faulty steer cylinder.

. Check voltage available to

the toggle switch.

. Steer/ axle valve is not fully

engaged.

. Pilot operated check valve

is dirly. 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. 1.

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

Loose wires on control card
or module.

Driver board card or mod-
ule out of adjustment or
faulty.

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 or module and ensure
proper location.

. Adjust card or module ac-

cording to specifications.
Replace faulty card.

. Check pressure supply to

brakes. If no pressure,
consult factory.
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TROUBLESHOOTING CHART (CONTINUED)

Problem

Probable Cause

Solution

Platform Control (Cont.)

e No drive function (con-

tinue).

. No hydraulic fluid flow

available to the drive mo-
fors.

. Drive valve spool is stuck.

. Diverter valve not fully

shifted.

. Motor shafts are sheared.

. Torque hubs are damaged.

. Test for available fluid flow

at the wheel motors.

. Manually engage and

check for proper operation.
Replace if faulty.

. Inspect, repair or replace.

. Inspect, repair or replace.

. Inspect, repair or replace.

o No lift (hoist) function.

. Loosewireson Y-axisdriver

board or conirol module.

. Driver board out of adjust-

ment or faulty.

. Axle limit switches are not

fully engaged.

. Lift (hoist) spool valve

stuck.

. Tighten Y-axis wires on

driver board or conirol
module.

. Adjustdriverboard to speci-

fications or replace.

. Identify which one or more

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

. Manuallyengage lift (hoisf)

spool and check for opera-
tion.
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TROUBLESHOOTING CHART
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TROUBLESHOOTING CHART (CONTINUED)

Problem

Probable Cause

Solution

Platform Control (Cont.)

No lift (hoist) function (con-
tinued).

. Holding valves not operat-

ing properly.

. Faulty cylinder.

. Remove, clean, inspect, re-

place and fest unit opera-
tion.

. Possibly plugged lines, cyl-

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

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

. Loose wires on conirol

card.

. Driver board out of adjust-

ment or a faulty card.

. Fautty micro switch in con-

trol handle.

. Axle switches not fully en-

gaged.

. Spool valve stuck.

. 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 fank.

Inspect, clean and refest.
Replace if faully.

Page 7-10
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TROUBLESHOOTING CHART (CONTINUED)

Problem

Probable Cause

Solution

Platform Control (Cont.)

e No swing function.

. Loose wires on control

card.

. X-axis driver board or con-

trol module out of adjust-
ment or faulty.

. Spool valve stuck.

. Brake on swing box not

releasing.

. Tighten wires and ensure

proper location.

. Adjust or replace X-axis

driver board or control
module.

. Manually engage swing

spool and check for proper
operation. Replace iffaulty.

. Check for proper pressure

to release brake. Adjust
pressure.

JULY 1993
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A
Annual Service  ....ccoveeeececeninnecne 6-5
B
Base End Cylinder Pin Replacement .....5-5
(=011 (-] 1-6, 4-3
Maintendance .....cooceeiiiniinriees 4-3
Preventive Maintenance ............... 4-4
Replacement ..........ccoecirinnnnneene 4-4
Baftery Maintenance ........................ 4-3
Battery Maintenance (In Storage) ..... 4-3
Battery Maintenance (In Use) ........... 4-3
Battery Preventive Maintenance ........ 4-4
Battery Replacement ...............c.ec..e. 4-4

Bench Replacement Of Lift Cylinder Seals
Bleeding the Platform Leveling Circuit...5-25

5-19

21701 | RN 5-8
Adjustment ........ccoooirienieenennn, 4-10
BUShINg  .ccoeeireeecrences 5-9
controller ......ccocerreiiiiiieninecnaen 4-8
Lift Cylinder ....coceveeevecnrrecianes 5-18
(1700 0 o | T 5-9
Telescope Cylinder ............ccueeee 5-21
WearPads .....ccccccrrmeeincinneenneennne 5-9

Boom Adjustment ........ccccieiineiinnne 4-10

Boom Adjustment (Ground Control) ...... 4-10

Boom Bushing Replacement ............. 5-9

Boom Chain (For Three Piece Booms) ..5-11

Boom Chain Adjustment .................. 5-11

Boom Chain Replacement ................... 5-12

Boom Component Locator ................ Xiv

Boom Controller ........ccccreevieeeriennen. 4-8

Boom Cylinders .......ccccooeceveccniinnnene 6-5

Boom Extend Cylinder ...................... 5-21

Boom Extend valve segment ............ 2-13

Boom Hoist Adjustment ................... 4-12

Boom Lift Cylinder .........cccccovuernnneens 5-12
Holding Valves ......ccccevvveviinrnnnnns 5-20
Pivot Pin Replacement ................. 5-18
Seal Replacement ..........ccceeiennns 5-18

Boom Lift System ........cccciniiiinienenne 2-11
Flow Control Valve ..........ccccovuueeeen 2-12

Adjustment ........ccoeiiiiiiiinnnnen. 2-12
Lift Cylinder ......ccceeevvmerevinnerccnnnns 2-12
Valve Segment .........cccceevvneenenne 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 .....cccocevrveeeeeccnnne 2-13
Pressure Relief Valve ................... 2-13
Telescope Cylinder .............c......... 2-13
Boom Telescope Contfroller ............... 4-8
Boom Telescope Cylinder ................. 5-21
Boom/ Swing Controller .................... 4-10
1] (11 T 2-10
Brake Metering Valve ..........cccoueeueee 3-5
Adjustment ........cccciiieiiinnnnnnen 3-5
Brake Metering Valve Adjustment ..... 3-5
C
Cables  ...oevvirrrrrr e e 5-8
Caution ..o vi
Changing Tires.........ccecveeerervcenniencenas 5-3
Chassis Bolts  .....cccoevemiriiecciiiinnennnne 6-4
Circuit Breakers ..........ccccccreimmeriunnnne 4-5
Component Locator ..........ceueuneeee. X
Control Handle  ....cceveerrceerecceneene 3-5
Creep Speed Adjustiments ................ 4-10
Cylinder
Boom Lift e 5-12
Boom Telescope  .......cccccevceeeernens 5-21
274 (=11 T+ 2-13
1] S SR 2-12
Master Level ........cccvvveeniciinnnnnee 2-20
Platform Level ......ccovveverirnennne 5-23
Slave Level ......ccoveviiiiiiiciene 2-20
L) 11 (RN 2-22
TeleSCOPe ..o 2-13
Telescope Installation .................. 5-22
D
Daily Operational Checklist ............... 6-6
Daily Service .........ccccvveiiriiiennniennnns 6-4
[T 14T T, vi
Double Pilot Operated Check Valve ...... 2-17, 2-19
Drive Brake .....ccccceeeceriiinncnnininnnenenns 3-3
Drive Circult  ..ccvereirrienceennreeas 2-10
Drive Controller ............ccvevenennncnnnne 4-6
Drive Hub Assembly  ........cccceennee 5-4
Drive Motor .......covreeiiicncineninneenennes 2-10, 3-3
Drive Motor and Brake Assembly ...... 3-3
Drive Relief Valve  ............coccveeeeeenne 2-10, 3-5
Drive System .......cccccciivmrmiccrncinnnnnns 3-3
Brake Metering Vaive ................... 3-5
Drive Brake  ...ccoeeecrieccennenrnennnnes 3-3
Drive Motor  .......ccccerrevmrrreeerennes 3-3
Drive Relief Valve  .......ccccccuneennnes 3-5
Drive Valve Assembly ................... 3-4
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D (Continued)
Drlve System
Drive Valve Segment .................... 34
Flow Contfrol Valve ....................... 3-4
Flow Divider Valve Assembly ........ 3-5
Flow Divider/ Combiner Valve ....... 3-5
Gate Valve  .....ccceeceerecceeniene 3-5
Joystick e, 3-5
Motion Control Valve .................... 34
Motion Control Valve Assembly ... 34
Pendant Control Toggle Switch ...... 3-5
Platform Control Handle ............... 3-5
Selector Valve .......cceceeeevcerrenineen 3-4
Drive System Compenents ............... 3-3
Drive Valve Assembly  ........c.cccoece. 2-10, 3-4
Flow Control Valve ...........cceceenees 34
Flow Divider Valve Assembly ........ 3-5
Flow Divider/ Combiner Valve ....... 3-5
Gate Valve .........cccrmeerriiicneennnnne 3-5
Motion Control Valve .................... 3-4
Motion Control Valve Assembly ... 3-4
Selector Valve ........ccccovervnirenecnne 3-4
Drive Valve Segment .........cccccevrneenee 3-4
Drive/ Steer Controller .........cccccevueeeee 4-6
E
Electrical System  .....cccceeevevcceeiienne 4-3
Electro-Proportional Circuit ............... 2-7
Emergency Drive  .....cccocevieeeirennnnen. 1-6
Emergency Drive Function ................ 1-6
Emergency Lowering ..........c.cccconeenn. 1-7
Emergency Procedures .................... 1-6
Emergency PUMp  .....c.cccovcrerrrnnnnnn. 2-7, 4-5
Adjustment ........ccccoeviiiiiiiciiienns 2-7
Emergency Pump Adjustment ........... 2-7
Emergency PUmps .......cccccenveriinennne 1-6
Emergency Situation .............oceue...e. 1-7
Emergency Stop Button .................... 4-5
Emergency Stop Buttons .................. 4-5
Emergency System  ........cccceeereerenes 1-6
Emergency System and Procedures ...... 1-6
End Cover (Adapter Manifold) .......... 2-8
F
First Three Months of Operation ........ 6-3
Flexible HOS@S  ...ccevvveciemicirnrciinnne 6-5
Flow Control Valve ..........cccccevueeneene 2-12, 3-4
Flow Control Valve Adjustment ......... 2-12
Flow Divider Valve Assembly ............ 2-10, 3-5
Flow Divider/ Combiner Valve ....... 3-5
Gate Valve .....cccovccereecnnniiinnnnene 3-5
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Flow Dividet/ Combiner Valve ........... 3-5
Fluid Contamination Checks ............. 2-5
Fluid Recommendations .............c..... 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 ..........cccceveeenneee 3-5
Gate Valve  .......ccccerrereerrcinerieinnnnene 3-5
General Maintenance Tips  ................ 6-3
General Troubleshooting Tips ............ 7-3
Globe Valve ......ccceeerverrrccnnenieenen. 35
Ground Control Cabinet Switch Removal 4-6
Ground Valve Bank  ........ccccovecernenene. 2-8
End Cover ........rrrevererceeeereeen, 2-8
Inlet Section .......cceeevericienrnrinnes 2-8
Main Valve Segment .................... 2-8, 2-9
Maintenance ........cccecoeeeriieeninees 2-9
operation  .......ccovccirereenincenenenns 2-9
Ground Valve Bank Assembly ........... 2-8
H
Handling Precautions ...........ccceeeeeens 2-5
Hi/ Low Speed Drive Valve ............... 2-10
High Pressure Filter .........cccccevnueenne. 2-11, 6-5
Holding Valve Inspection ................. 5-20, 5-22
Holding Valves .......ccocerriveeericnene 5-20, 5-22
HOSBS  ...cocmeceerrcceeerr s ssaaeerees 5-8
Hoses and Cables .........ccccccvveerriecns 5-8
Hydraulic Circult Line Check ............. 29
Hydraulic Auid ..o 2-5, 6-5
Analysis oo 2-5
Fluid Contamination Checks ......... 2-5
Fluid Recommendations ............... 2-5
Handling Precautions ................... 2-5
MOBILDTE-15  ...cccvirrviiienieninen 2-5
System Flushing Procedure ........... 2-6
Hydraulic Auld Reservolr .................. 2-11
Hydraulic Lines  ......cccocoeveveervnennnnnne 2-9
(0] -1+ P 2-9
Hydraulic Pump Adjustment ............. 2-7
Hydraulic Reservoir Maintenance ...... 2-11
Hydraulic Swivel ........coccerireieennnes 2-21
Hydraulic System  ........cccocemvvvneeenens 6-4
Hydraulic System Components ......... 2-7
I
Inlet Section ......ccceeercmrrcciirrneeae 2-8
Integral Brake Assembly  .................. 2-18
Infroduction ......cccoicereiiciinenininnecnans vi
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Joystick. See also Control Handle ....3-5

L

Level Control Valve .........cccoueeeneeenn. 2-19
Level Cylinder Seal Replacement ...... 5-24
Lift Cylinder
Lift Cylinder Pivot Pin Replacement ...5-18

Lift Cylinder Seal Replacement ......... 5-18
Lift Cylinder Seal Replacement (On Machine) 5-18
Limit Switches .......ccccovvmrrccerrisicenas 4-5
Lubrication Chart — ......cccceerveemerireannne xvi
M
Machine Component Locator ............ xi
Machine Specifications MP 40 .......... viil
Machine Specifications MP 60 .......... ix
Machine Specifications MP 80 .......... X
Main Valve Segment ..........cccvveeeee 2-8, 2-9
Maintenance Schedule ..................... 6-3
Master Level Cylinder ...........cceuueeee. 2-20
Mechanical Components .................. 5-3
Mechanical Extend Function ............. 2-14
Miscellaneous Equipment ................. 5-8
Monthly Operational Checklist .......... 6-9
Monthly Service .......cceeeeeiinmininnaen 6-4
Motion Control Valve ........c..cceenees 3-4
Motion Control Valve Assembly ........ 2-10, 3-4
Flow Control Valve ............ccceeuee. 3-4
Motion Control Valve .................... 3-4
Movement Alarm  .........ccceeiniiiienane 4-4
0
operation  ......cccoviierecinenen e 2-9
P
Pendant Control Toggle Switch ......... 3-5
Pendant Switch Removal .................. 4-6
Pivot Pins and Bearings ................... 6-5
Pivot Pins and Grease Hitings ............ 6-4
Planetary Gear Type with Intregal Brake 2-16
Platform ....ccoccerrmereerireeemeneenreeccnans 5-8
Platform Component Locator ............ XV
Platform Console Switch Removal ..... 4-6

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

Platform Level Cylinders .................. 5-23
[ (113 (-] (O, 5-23
Pin Replacement ..........ccocreeenenee 5-23
Seal Replacement ........cccveeeenen 5-24
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SlIAVE ..o 5-25
Platform Level System
Double Pilot Operated Check Valve ...2-19

Level Control Valve ...................... 2-19
Master Level Cylinder ................... 2-20
Relief Valves  ........cccooverveccnnnennans 2-20
Slave Level Cylinder ..................... 2-20
Platform Leveling Procedure ............. 5-25
Platform Mounting  ......c.ccccevnnernnnnene 6-5
Platform Rails and Safety Gate ......... 6-4
Platform Rotate System  .........c...cc.ee 2-17

Double Pilot Operated Check Valve ...2-17

Platform Rotator Manifold ............. 2-17
Rotary Actuator .......ceccceevvnnmincnnnes 2-17
Maintenance ..........ccccecccnriiinnans 2-17
Rotate Control Valve .................... 2-17
Platform Rotator Manifold ................. 2-17
Pressure Relief Valve ....................... 2-13
R
Rear (Upper End) Wear Pad Replacement 5-10
Rear Wear Pad Replacement ............ 5-10
ROIYS  ..oooceeercrenrceneneenenr e nanennnee 4-5
Rellef VaIves  ........ccoocireiciienen, 2-20
Reservoir Maintenance ..................... 2-11
Rod End Cylinder Pin Replacement ...5-5
Rotary Actuator Maintenance ............ 2-17
Rotate Control Valve ........................ 2-17
Routine Servicing  ....cccoveeeeerrnrinnnen 6-3
S
Selector Valve ........cccoeeevvieeennneennnnns 34
Seml-Annual  .........ooreieiiiiiineeen, 6-5
Semi-Annual Operational Checklist ...6-11
Semi-Annual Service ..........ccoeeineeee 6-5
Slave Level Cylinder ........................ 2-20
Specifications .........cccccceeiiiininienns vii, vill, ix
Steer Controller ..........coevviieiieiiinennn. 4-6
Steer Cylinder ........cocceevveirirircanenns 2-22, 5-5
Steer Cylinder PIns  .......ccccovueeennnnnenn 5-5
Steer Cylinder Seal Replacement ...... 5-5
Steer Disconnect Knob ..................... 2-22
Steer System  .......cccccoviiricnennncnnnenen. 2-21
Hydraulic Swivel  ..........cceeneneene 2-21
Maintendnce ........ccoovevieiniiiieennes 2-22
Steer Cylinder ......ccccecveceriniinnene 2-22
Steer Disconnect Knob ................. 2-22
Steer Valve Segment .................... 2-21
Steer System Maintenance ............... 2-22
Steer Valve Segment  ..........cceeeuneeenn. 2-21
Steernng  ...occooverrreeree e, 6-4
Structural Examination ..................... 6-5
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Superstiucture  ......cccccvriveernncennennns 5-7
Superstructure Component Locator ....... Xiil
Superstructure Swing Adjustment ...... 4-12
Superstructure Swing Adjustment (Platform Control)4-12
Superstructure Swing System ............ 2-15
Swing Adjustment  ......cococeeiiiiieennens 4-12
Swing Controller ........cccvveiiiicinennnn. 4-10
Swing Drive Motor/ Reducer Assembly ..2-15
Swing Drive/ Reducer Assembly ....... 2-15
Swing System  ......cccivviieeea, 2-15
Integral Brake Assembly ............... 2-16
Maintenance ........ccccceeiiiiineenenen, 2-16
Swing Drive/ Reducer Assembly ....2-15
Swing Valve Segment ................... 2-15
Swing System Maintenance .............. 2-16
Swing Valve Segment ............cccu..ce. 2-15
System Flushing Procedure .............. 2-6
T

Telescope (Extend) Boom Cylinder Pin Replacement 5-21

Telescope (Extend) Cylinder ............. 2-13
Telescope (Extend) Cylinder Removal...5-21

Telescope Boom Cylinder Pin Replacement 5-21

Telescope Cylinder

Installation  ........ccccoimmeiiiceniinnnenee 5-22
Pin Replacement ........ccceevieennne 5-21
ROMOVAl  .....coerieeercreecce e 5-21
Seal Replacement ...........ccoceenueee 5-22
Telescope Cylinder Installation ......... 5-22
Telescope Cylinder Removal ............. 5-21
Telescope Cylinder Seal Replacement 5-22
Test All Machine Systems ................. 6-4
Tie Down Locations (Recommended) ... 1-4
Tie Rod Assembly ....ccccorrevceeeriennnae 5-6
Tie Rod Assembly Replacement ........ 5-6
Tiit Alarm Adjustment .................. 4-5
Titt Alarm Test  ..cooreevricireeccceeeeneee 4-4
Tire Condition ......c.ccccveerricriicncennnnnns 6-4
THOS  coveeevreeecrnerrecereesrrer e rtanens 5-3
(o110 11T |11 T« 5-3
Toggle SWItCh ..o, 3-5
Toggle Switch on the Pendant Control...3-5
Torque Hub  ....oooeviiirercreeennee 1-6
Towing Procedures .........cccccevieeenns 1-3
Transport the Unit  ........cccceovveiniinnnnes 1-3
Troubleshooting Chart  ...................... 7-4
Truck or Trailer Transport —.................. 1-3
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Unloading Procedures ........ccccvereneeee 1-5
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VAlves ... s 2-10
Boom Extend Segment ................. 2-13
Boom Lift Valve Segment ............. 2-1
Brake Metering ........ccccceeveeeennnes 3-5
Double Pilot Operated Check ........ 2-17,
Drive Assembly  .....ccocececrrnnrennnes 3-4
Drive Relief  .....oeeeeeeeeeerereccanees 2-10,
Drive Segment ........ccoceveirvccncicnnnne 3-4
Flow Control  ......ccooeeevviierccenes 2-10,

Adjustment ..., 2-12

Flow Divider ....ccccoreeeieeecccrinieans 2-10
Flow Divider Valve Assembly ........ 3-5
Flow Dividet/ Combiner ................ 2-10
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Hi/ Low Speed Drive  .......cccceeveeeens 2-10
Level Control  ........cccoeiinicrnrecennen. 2-19
Motion Control ........cceeeecerrreceenn. 2-10,
Motion Control Assembly .............. 3-4
Pressure Relief  ........cccvreveinniinas 2-13
Relief ... 2-20
Rotate Control  .........ccceeeveeeiiinnnne 2-17
Selector ......oooiicieee, 2-10,
Selector Assembly  ....ceeerrierniieinnns 2-1
Steer Segment ........ccceeerreccicnennen 2-21
Swing Segment  .......coecereircnneeenns 2-15
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Wear Pad Rear Wear Pad Replacement 5-10

Wear PAds  ....ccceereecrenerncnencnenes 5-9
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Wheels and Lug Nuts  ...................... 5-3
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2-19
3-5

2-12, 3-4

JULY 1893



JULy 1993

7/

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

APPENDIX

APPENDIX

AN

WA

Page A-1



AN

APPENDIX

MPN ELECTRO-PROPORTIONAL SERVICE MANUAL

Table of Contents, Appendix

Hydraulic Schematic SDS-218681-0............cccciiiiiiiniiiiiieee, A-3

Electrical Schematic SDS-219383-0.......coevvvviieeiiiiieeiieeeieeeeenn, A-5
MPN 40 AFA00302 and below
MPN 55 ANAOO147 and below
MPN 60 AGAOO118 and below

Electrical Schematic SDS-2308570 ........cccvviveeieriiiiiiieieeeiiienee, A-7
MPN 40 AFAOO303 and above

MPN 55 ANAOO148 and above

MPN 60 AGAOO119 and above

Electrical Schematics

for Deutz F3L1011 and FAL1011 B-2367580 .......cc.ooeevvvvvnnnnne. A-9
Electrical Schematics

for Ford 2.3L Dual Fuel B-2367560 ........cc.ccoveevvreiiiiiiiiieiiinenins A-11
Electrical Schematics Perkins 4.236 B2370400 ............coceeevveen. A-13

Page A-2

/4

JULY 1993



=S0S-218681-0

NILNALKEE, VI, 53224

HYDRAULIC SCHEMATIC MPBO & MP40

ELECTRIC PROPORTIONAL

mA

TINE

T

=

@

i — i — m_

m =

" mw o

= &S | 3 {37 S

= | =

= Nl dp)
g
3

SLAVE LEVEL CYLINDER
f}ﬁ
ROTARY ACTUATOR

HYD SWIVEL

=11
il
_:srlu _lm-..lm m
5 _ el m
..... m !
] | J
L..t2] _
——————— = | g
CACT B & s
_ %ﬁ L (WF _ 2
g o | Tl 2
S |1 LB | B
_ | |8
_ _ 1
Lk —
_ ,. | 1 " g
_ _ w _ 1 m
_ B ! 2
| | i <
| ol
g By | -
@w it _
g By _
_ mm
S
_ Bz | o IT
s N T ;
] ] ) 1
_ | _l-.mﬁ\_f MQI-L i ¥
e 5 :
| & i
_ & Sy c| |9 o ,m
T HERE= -l o 1 T
I | ! i ] ] 1 I
b | I (O i |
_ m Tl—..mlqﬂlk(r;_ll .I..mn .mk_(lqll\(rl_ll..l.mll.l_.nls(r_.llmll_.lerl_ m
BEEEFNERL v -ix 1 o ey | oy |
@l e T | (el o=
i i H ' ! ' 1 !
IV B el i ]
e ———. L P e B - |
|
; : 5 1 g S g
_ % 2
& ¢ g
B g h | g g
" B = - 11| ®
el !
T | _
_ 2T 5 ) S
! . I — — — — — — — — 5 —| 58
L ] m
_ — — e | BB
_ = _ ]




1337 ¥331S =V A PR —
prg 0]
1HOTY ¥331S ) 4ot 3 ] ‘
. e B
| sk o “
_ =
_ o y B xaa “_
_ y i 1
i - : @ LY
! +
_ Lo a4 g.r—
i L} i
———d
L N
- 7
e! _m_r.r _||_ N '
1437 ONIAS - P ‘ . |
4 ) I [ H “.
1HOTY ONIAS |2 L 42 o ) S VA o e a1
— T T L T ERE
+ 1
] 1
NADO WOB | v £l L . L ]
din Woo8 s2 2y ¥ 2t 7
SIHDOLIMS LIWID WOO8 n“
w>HMD .a_.uug 3d00s33L | NYVy
—~— 0 ~ 10 pe] € Buﬂ
@33dS (2) i ~i1e _ b ___ - 0y N S—L
3S¥3INTY
ONVAY0S
1no woos
NI WOo8

FAONLS dWNd

3ATVA dWNO

9Md MO0
ddild XV

JFULLONHL

313N ANOH 1
AV 333008

(03ddIMB3 4I)
HILIAS 138

HILIAS “dW3l
HILIAS °SS33d IO

|

HLIAS
A3

|

HILIAS B
AVER ¥313V1S

ALL SWITCHES AND CONTACTS SHOWN WITH THE MACHINE IN THE STOWED
POSITION AND THE GROUND PLATFORM SWITCH IN THE GROUND POSITION

WU 170
AV NIH $o5 Mm
WVTY 1111

NIH §—
(G3ddIMB3 41)
NOOV38 —
WAVTY LNSHIADH Ve
\_\ | L @l-’n.lm_ma_u [:3]
w111 i
YOLYNIILTY __TI@ V13— [s
9Md DB b 4 B
dHd "XV ) a1
B\UWIS ‘9E i—) S mms s T

e Ik

-

= 052193830

ELECTRICAL SCHEMATIC

W/ APTTECH CINTRIL HANDLES,
SIMNON-RERRLS ME.

mA

REF: ¥P-40 THRU ¥P-80 ELECTRIC PROPIRTIONAL




1437 ¥331S
JHOTY ¥331S

é:

0

oin

) _ Byist

1437 ONIAS

wlat)

LHOTS ONIAS 5

NAOG WO09

dil W08 tg

ISAIARN

Qv

1IN0 wWoos

NI WOO8

3ATN0

G33dS (2)

WY LOWEATH

AVEY 9Nd M09

3004 T0ALNDD 3
QION3T0S FLLO¥HL

|

DIALS W

JATVA WD
YN0 WAHLY W

|

LdVIS INTON3
(NOILdO) HOLIAS 17138
HILIAS 3¥nSS3¥d IO ¢
HOLIAS 3aNid3am3l |

QI0NSN0S "B |
LAVIS INIONG

JOSN3S 1N11
NSTH/KIVIV 1111 |

8]

Y313d ¥NH

39NvV9 JANSS3¥d 10
AOSNSS 3ANSS3d 10
-=1E )

CEEB

TILLOMHL/3N0HD ONNOA9 ].l@ll_
JULONHL/LSVLS WiOHLY e

8|

NOILINSI GNNOYD 4
dWid ADN39¥W3

JOLYNBLWV
S9Md 09
30L0W dWid AINT9IHI

S0I0W A31AVLS

6

12
r“__m.ﬂ...a LR
0208 HuS

14

8z

MILWALKEE, VI, S3224

TME £ ECTRICAL SCHEMATIC

Slmon-RERIALS InC.

MP-80 ELECTRIC PROPORTIONAL

SDS 2308570

(=80 W/T-40 GROLND 8UX)




12V BATTERY NO. 2

|

i

|

BAT #2

21A

BAT #1 AT

= — — = — =

y
5 = L od
- e 5 £ § 2
g SO i § z & 8 z
: §A & e & 7 g |
3 B B g8 - : AR 59053
5 5 ?é i gé g - g g Clo[o|«e|N g
L Q q ] :_h wim|-
< | t q 2
& 2 §
g < -
5 & —E <
[= L 4 8
- I = ]
g — = Y ]
E-:— = S
5 = 3
- — E\,
2 A=l ;l
5T O, g @ g —E
1< 2
N K B E
g 8|« 8 N —_—J
] o~
> - a:
s il il e s il Ml f— ] N
1 | = =
| | | ::2:
1
h : o/ 8|]s|n|8 ol2| mey | :
olo olololololelololold
L | ee:géogehe e@eeo | - REF: DRTZ FALIOIL & FaL1011
J NOTE: THIS SCHEMATIC PERTAINS TD MACHINE H]}ELS' ’ I UNLESS OTHERYISE SPECIFIED ALL VIRES ARE 16 AYG.
8| PP REP 5 __
. IPAGOE? 5 : Eﬁ | TR s
5| DENOTE THE PIN NMBRR | & . : l : ELECTRICAL SCHEMATIC F={==
RPOREP N THE BNGINE (INECTIR | gés 1g; idiy N T e T e WL LT o Lo LT
g e = = = — = P e P T T T L e R ol "B-2367580




4

1437 43318

4+

NITEVIR

+

MR

ol

+

0.5 dey.

TRLIED TALERME

1H91Y §331S

£€5¢

1337 ONIMS

1HIIY ONIAS

NROO WOOd

X

X0

FRACTIONAL

ML

"
:
it

L

O — =
—-——
- [

B - e e

n
L

WILWAREE V1, 524

-

simen RERIRLS nc.

ELECTRICAL SCHEMATIC

0-2360580

(RAVING AD,

APPROVED

CEXED

e
416/%

Jis

[T

CADKEY DORAWING DO NOT REVISE MANUALLY

171

SIME

din Woag

388343

(dvMaOd

v, -

XA

1n0 WoDa

~

NI WOOo8

JIATH0

o=

Yo

P

JOVIYAVIAIOND NO (3LYIM

SIxv
e

L

REL | JTS] 4/16/%6 | ORN-1557

REVIBY[DATE]

e

DESCRIPTION

SCALE PRINT

00 NOT
AL VLIS AT BE IN ACCTRDACE ¥TTH TE LATENT A.K.S. STAKIES DL.1, DI4.1 R DI0.9

THIS ORAVING IS THE FRIPERTY OF SIMI-AERIALS INC. AND ALL THE INIRMATION THERELN IS CONFIDENTIAL MWD MST
WAE PELIC, NOR (OFYED, NOR USED T0 THE DISADVANTAGE OF SIMON-AERIALS INC, AND IS SUB.ECT T0 RETURN (N DBWND.

AT

IATVA ADH-TAL

|

03348 (2

SHILIAS LIKIT WOoa

ey

A\onxﬁwmbkﬁwwlw\ vz

03] HILIAS
SIXY X

T I

_xem
||||| m«
INVON3d ié_ﬁ_é

Q)
[

v 4943

201

AAAA

YWW

&
10

A

VWV

3l

3

FEL

f
_4m><m_
1

BK KR ®eE

MODLLE

37N00W 0SINDD B
0ION0S 31L108HL

JLiRHL
SN

REF: ELECTRD - PROPIRTIONAL CONTROLS

MPBO 4WD W/TRI-FLOW

OELTZ 1011

EXCEPT AS NOTED.
#10 AWG
#12 AWG
#14 AWG
DOUBLE WIRES

#2/0 AWG
#2 AWG
#4 AWG
12

[14]

NOTE: ALL WIRE SIZE TO BE 16 GA.

]ﬁ\
U RHY

8

PA0ILS dWNd

IATVA dWNG

NOILINOT 1Y d

JIMOd WALV d
13vLS 3NIONT

T g
N s ] s

(NOI1d0) HILIMS 1738

HILIMS 330SS3dd 10
HILIAS 3aMLve3dnW3L

313N ANAH 4

gIoN3ToS 13d

18VIS 3NIONT

(.
7 vis g V7 OO0

NOTLINGE

JOSNAS 1711 ¢
Wavv LTIL

]

(N
¥yl &

/YD 2DV HIIK J0SNES 111

14

L
WYV INTWIAOW 4 & ik

J9Mv9 39NSS3ad 110
JOSN3S 33MSS3ad 110

d313W LT0A
J11L08HL/340H] ONMNOY9

JL108HLZ1aVLS Wal41vd
NOILINSI ONMOY9 9
dWld AIN3Dd3W3

®

T
Hld

AN

d0LYNS3LV

d010W diNd ADNION3W3
OION3TOS SOLOW o3LaViS

IS WY 2
1 \5}

8

JOSNIS LTIL

i

NE AN ]

i
R N h

T N9 418
oD avmaa BXJ20 0T

1111

]

&

c

5 oF

=ik




{i0] |

STARTER MOTOR

0l

ALTERNATOR
FUEL RACK SOL.
TEMPERATURE SWITCH

STARTER RELAY
GLOW PLUG

b DEAD MAN SOLENOID

2 ¢ OIL PRESSURE SWITCH
OIL PRESSLRE SENSDR

s

s
M.
g

& g Q 3
g & [t <) _
- T = R
g Q p =
p— S &
=
E E 3 n
e e Pinl . -
T QT O =
L] gtR
& [o[E E
B
| & S R B 5
NITE: THIS SCHEMATIC PERTAINS T0 MACHINE NODELS L;@ 1 @}{@m:@ ’Z TG
MPHBO 0| o0|| ool e| ool el lele]e
ég i 4 SIMON RERIRLS INC =1
e MWLM e ] b |
£, EEd°l mvmvoee—oescRTeTIaN ™ ELECRICL SUBMTTC ERO
FH BT 00 NOT SCALE - PRINT PERKTS 4.3 Fi Ao [
ALL VLS MIST BE T8 ACCRONCE VITH A.Y.S. STNOWES D 1-1972,004.1-0 R DI0.9-8 CADKEY DRAWING DO NOT REVISE MANLUALLY MR |t oos deg.
SINE DR DNTE (01 e

2-5-97 | ECN-2981 prepr—r, p——— e TRADE 0.
1-2-7 | ECN-2910 m%am&mumglmﬁmumm;mmmﬂm NONE [ RLN (1-2-97 B-2370400

B~
==




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	2
	3
	4
	5
	6

