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INTRODUCTION

This Service Manual is designed to provide you with the instructions needed to
properly maintain the SIMON AERIALS SILVER EAGLE Self-Propelled Aerial
Work Platform. When used in conjunction with the Operators, Parts and Com-
ponent Repair manuals (provided separately) this Service Manual will assist you
in making all necessary adjustments or repairs.

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

Service personnel and machine operators must understand and comply with all
warnings and instructional decals on the body of the machine, and at the ground
and platform control stations.

MODIFICATIONS OF THIS MACHINE FROM THE ORIGINAL DESIGN ARE
STRICTLY FORBIDDEN WITHOUT WRITTEN PERMISSION FROM SIMON
AERIALS INC., AND WILL VOID ANY REMAINING WARRANTY.

SIMON AERIALS INC. reserves the right to change, improve, modify or expand
features of its equipment. Therefore, specifications, models or equipment are
subject to change without notice, and without incurring obligations.

All SIMON AERIALS INC. manuals are periodically updated to reflect changes
that occur in the equipment. Please contact the factory for information regarding
changes which may affect your machine.
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WIDTH
WHEELBASE

PLATFORM ROTATION
STOWED LENGTH
STOWED HEIGHT

GROUND CLEARANCE
GROSS WEIGHT

OUTSIDE TURNING RADIUS
INSIDE TURNING RADIUS
GRADEABILITY (ON HARD SURFACE)

TRAVEL SPEED-BOOMS STOWED

POWER SOURCE

MACHINE SPECIFICATIONS

PLATFORM CAPACITY (UNRESTRICTED)
PLATFORM DIMENSIONS

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

BOOMS ELEVATED

-----------

ELECTRIC POWERED
SILVER EAGLE
32/21
WORKING HEIGHT . . oottt eeeeeaeeee 38 FT (11.58 M)
PLATFORMHEIGHT . . oo eoeeeeieeeeneees 32 FT (9.75 M)
HORIZONTAL OUTREACH .. ..o eveeeeeeen e 21 FT (6.40 M)

SUPERSTRUCTURE ROTATION, STOP TO STOP . 360°

500 LBS (227 KG)
30 IN. (0.76 M)

x 60 IN. (1.52 M)
170 DEGREES

15FT 7 IN. (4.75 M)
6 FT 7 IN. (2.01 M)
5FT 11 IN. (1.80 M)
6 FT 3 IN. (1.91 M)
8 IN. (0.20 M)

9,500 LBS

(4309 KG)

13FT 6 IN. (4.12 M)
6 FT 1 IN. (1.85 M)
14 DEGREES (25%)

3.1 MPH (5 KPH)
0.5 MPH (0.8 KPH)

48 VOLT DC
(EIGHT 6 VOLT,
105 AMP/HR.
LEAD-ACID
BATTERIES
CONNECTED
IN SERIES.)

41/24

47 FT (14.33 M)
41 FT (12.50 M)
24 FT (7.32 M)
360°

500 LBS (227 KG)
30 IN. (0.76 M)

x 60 IN. (1.52 M)
170 DEGREES

16 FT 2 IN. (4.93 M)
6 FT 7 IN. (2.01 M)
5FT 11 IN. (1.80 M)
6 FT 3IN. (1.91 M)
8 IN. (0.20 M)
13,000 LBS

(5897 KG)

13FT 6 IN. (4.12 M)
6 FT 1 IN. (1.85 M)
12 DEGREES (21%)

3.1 MPH (5 KPH)
0.5 MPH (0.8 KPH)

48 VOLT DC
(EIGHT 6 VOLT,
105 AMP/HR.
LEAD-ACID
BATTERIES
CONNECTED
IN SERIES.)
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MACHINE SPECIFICATIONS (CONTINUED)

PUMP MOTOR (48 VOLT)
HYDRAULIC PUMP/ PUMP MOTOR FLOW RATE
PUMP PRESSURE

STEERING CROSS PORT RELIEF VALVE SETTING

MAXIMUM LIFT SYSTEM PRESSURE (MODEL 32/21)
LIFT FUNCTION AND STEERING RELIEF VALVE SETTING
SYSTEM MANIFOLD BLOCK RELIEF VALVE SETTING
PLATFORM RELIEF VALVE SETTING

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

HYDRAULIC FLUID CAPACITY (TANK)
(SYSTEM, MODEL 32/21) (APPROX.). . . .
(SYSTEM, MODEL 41/24) (APPROX.). . . .

TIRES
TIRE PRESSURE (STANDARD LIQUID BALLASTED TIRES)

WHEEL LUG NUT TORQUE (FRONT)

(REAR)
AXLE MOUNTING BLOCK BOLT TORQUE
SWING BEARING BOLT TORQUE
SWING DRIVE MOUNTING BOLT TORQUE
FUSE CONNECTOR NUT TORQUE

..............................
.........................
--------------------------------
........................

BATTERY CHARGER TRANSFORMER CAPACITOR COIL RATING
VOLTAGE. ..

CONTROLLER SPECIFICATIONS (HDI SERIES 1205):
MODEL NUMBER
MOTOR TYPE
NOMINAL SUPPLY VOLTAGE
NOMINAL OUTPUT CURRENT
KEY SWITCH INPUT VOLTAGE
CONTROL POTENTIOMETER REQUIREMENTS

-----------------------------

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

5 H.P. (3.7 KW)

2.6 GPM (9.8 LPM)
2200 PSI (152 BARS)

3000 PSI (207 BARS)
2200 PSI (152 BARS

)
2500 PSI (178 BARS)
2200 PSI (152 BARS)

)

2200 PSI (152 BARS

6.6 GAL. (25 L)
13 GAL. (49 L)
19 GAL. (72 L)

8.75-16.5 LT, 8 PLY
65 PSI

150 FT LBS (203 NM)

90 FT LBS (122 NM)

285 FT LBS (386 NM)
85 FT LBS (115 NM)
80 FT LBS (108 NM)
20 IN. LBS

(23 CM KG)

6 Mfd, 660 V AC
88V AC

1205-201

SE/PM

48 VOLTS

350 AMPS

48 VOLTS
2-WIRE, 0-5K OHM
8.75" (222 mm)

x 5.75" (146 mm)

x 2.80" (71 mm)
5.75 LBS (2.6 KG)
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MACHINE COMPONENT LOCATOR

MID SUPPORT POST

PLATFORM

UPPER BOOM CYLINDER

MID BOOM SECTION

PARALLEL ARM, LOWER BOOM——

UPPER BOOM
SECTION

SUPPORT
POST

PARALLEL ARM,
MID BOOM

LOWER BOOM CYLINDER LOWER
SUPPORT
MODEL 41/24 POST

fEL//‘ PLATFORM CONTROLS

PLATFORM ROTATOR

(MANUAL SHOWN)

® SO
EXTEND BOOM SECTION

BOOM WEAR PADS

UPPER BOOM SECTION

SLAVE LEVELING CYLINDER N
BOOM EXTEND CYLINDER
UPPER BOOM CYLINDER
MASTER LEVELING CYLINDER
UPPER SUPPORT POST
LOWER BOOM SECTION
PARALLEL ARM, LOWER BOOM
LOWER SUPPORT POST y LOWER BOOM CYLINDER
B> SUPERSTRUCTURE
GROUND CONTROLS
5 o 5
REAR (DRIVE) AXLE FRONT (STEER) AXLE

UNDERCARRIAGE
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UNDERCARRIAGE COMPONENT LOCATOR

STEER CYLINDER TIE ROD

SWING BEARING MOTOR
SWING MOTOR AND
BRAKE GEARBOX
SPEED REDUCER
BATTERY TRAY — D D L BATTERY TRAY
DRIVE SHAFT

DRIVE AXLE
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SUPERSTRUCTURE COMPONENT LOCATOR

HYDRAULIC COMPARTMENT

HYDRAULIC PUMP MOTOR

VALVE BLOCK

HYDRAULIC TANK

EMERGENCY HAND PUMP

HYDRAULIC FILTER GROUND CONTROLS

ELECTRICAL COMPARTMENT
20K POTENTIOMETER

FUSE HOLDER RELAYS

FUSE

Ve
) \l
()
BATTERY CHARGER ) ’ \‘ ‘*
=/
> / ﬁgie&%p\hr“, : MOTOR CONTACT
; <O & S
MOTOR CONTROLLER : TILT ALARM
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PLATFORM ROTATOR
(MANUAL SHOWN)

PLATFORM COMPONENT LOCATOR

(MODEL 41/24 SHOWN)

HYDRAULIC CONTROLS

[0l

DRIVE CONTROL
ELECTRICAL CONTROLS
AN\ |

{
- 2
T
==
®
| o il } | |
L—LT
q=
] | 1 ]
SAFETY GATE
FOOT SWITCH
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LUBRICATION DIAGRAM
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LUBRICATION CHART
ITEM | DESCRIPTION SPECIFICATION FREQUENCY OF
NO. (QUANTITY) LUBRICATION
1 PLATFORM EP - 90W CHECK MONTHLY OR EVERY
ROTATOR (HALF FULL). 100 HRS. *, CHANGE YEARLY
GEAR BOX OR EVERY 1,000 HRS.*
2 HYDRAULIC MOBIL DTE-15 TO FULL CHECK DAILY,
RESERVOIR MARK W/ ALL CYLINDERS ANALYZE EVERY 6 MONTHS,
RETRACTED. CHANGE YEARLY.
3 BOOM SLIDE DRY SILICONE LUBRICANT | MONTHLY OR EVERY 100 HRS.*
4 SWING LUBRIPLATE #630-2 MONTHLY OR EVERY 100 HRS.*
BEARING (PURGE OLD GREASE)
5 PIVOT PINS EP N.L.G.. #2 MONTHLY OR EVERY 100 HRS.*
(PURGE OLD GREASE)
6 SWING BEARING DRI-LUBE (MOLYKOTE EVERY 6 MONTHS OR 500 HRS.*
GEAR TEETH 321R OR EQUIVALENT)
7 STEERING EPN.LG.L. #2 MONTHLY OR EVERY 100 HRS.*
SPINDLES (PURGE OLD GREASE)
8 STEERING HUB LUBRIPLATE #630-2 YEARLY OR EVERY 1,000 HRS.*
BEARINGS (CLEAN AND REPACK)
9 STEERING EPN.LG.L. #2 MONTHLY OR EVERY 100 HRS.*
LINKAGE (PURGE OLD GREASE)
10 SWING DRIVE EP-90W (TO FILL PLUG) CHECK MONTHLY OR
GEAR BOX EVERY 100 HRS.*,
CHANGE EVERY 12 MONTHS
TOP BEARING (41/24) | EPN.L.G.L
11 PLATFORM EPN.LG.L. #2 MONTHLY OR EVERY 100 HRS.*
ROTATOR SHAFT (PURGE OLD GREASE)
12 DIFFERENTIAL EP-90W (TO FILL PLUG) CHECK MONTHLY,
CHANGE EVERY 6 MONTHS
13 SPEED REDUCER EP-90W (TO FILL PLUG) CHECK MONTHLY,
CHANGE EVERY 6 MONTHS
14 BRAKE MOBIL DTE-15 (OUTER CHECK MONTHLY,
SECTIONS - TO FILL PLUG) | CHANGE EVERY 6 MONTHS
15 CONTROL VALVE WD40 OR SILICONE SPRAY | MONTHLY OR EVERY 100 HRS*
HANDLE PIVOT PINS

* WHICHEVER OCCURS FIRST.

13
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EMERGENCY PROCEDURES

IF THE POWER FAILS WHILE THE OP-
ERATOR'S PLATFORMIS RAISED OR
EXTENDED, DO NOT ATTEMPT TO
CLIMBDOWNTHE BOOMASSEMBLY.
SERIOUS INJURY MAY RESULT.

EMERGENCY HAND PUMP

Each SILVER-EAGLE has an emergency hand
pump which can be operated from the ground
control station. The pump is located in the side
compartment containing the hydraulic controls,
mounted on top of the hydraulic tank.

To safely return the platform to the ground po-
sition, attach the handle (stored on top of the
control panel) to the emergency pump. Close
the release valve on top of the pump, pump the
handle and operate the boom control levers to
lower and retract the boom sections.

Always use caution in selecting the correct
valve lever to bring the operator to safety.

EMERGENCY MOVEMENT

The emergency pump will not provide control or
operation of the drive or steering functions.
Shoulditbe necessary to move or steerthe unit,
you must do the following:

NOTE

Unit must be blocked or attached to the
tow vehicle prior to the following steps.

WITHOUT OPTIONAL TOWING PACKAGE:

Remove drive shaft from rear (drive) axle. Re-
move steering cylinder rod end pin from steer-
ing linkage, allowing steering wheels to track
tow vehicle.

WITH OPTIONAL TOWING PACKAGE:

Pull lever provided to disengage rear (drive)
axle and pull control valve to allow steering
wheels to track tow vehicle.

EMERGENCY LOWERING

SITUATION: Platform elevated, operator
not incapacitated, but unit will not respond
to platform controls.

DO NOT TRY TO CLIMB DOWN THE
BOOM.

HAVE AN EXPERIENCED OPERATOR
USE THE EMERGENCY PUMP TO
SAFELY LOWER THE PLATFORM.

POSSIBLE CONDITION:

* One or more functions not operating cor-
rectly.

* Unit movement from unselected control
lever.

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

CORRECTIVE ACTION:
1. Remove foot from foot pedal.

2. Evaluate the nature of the failure. Return
to the ground if possible. If the condition
will not allow you to return to the ground,
contact an experienced operator to lower
the machine using the emergency hand
pump and lowering procedure.

3. Report the incident to your
supervisor immediately.

15
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SITUATION: Platform in contact with live
power lines, operator incapacitated.

SILVER EAGLE (ELECTRIC POWERED)

SITUATION: Unit elevated with operator in-
capacitated at platform controls.

DANGER!!! DO NOT TOUCH UNIT!!! DANGER!!! DO NOT TOUCH UNIT!!!!

DETERMINE THE CAUSE OF THE

PROBLEM BEFORE YOU TOUCH THE CORRECTIVE ACTION:
MACHINE.
1. Contact authorized personnel to discon-
CORRECTIVE ACTION: nect power supply touching unit.

1.

Have someone summon firstaid orrescue
squad.

position before attempting emergency
lowering procedure.

. Have someone summonfirst aid orrescue

squad.

2. Attempt to talk to operator before taking 3. If operator is unconscious, check to see if
any rescue measures. he is in a pinned position.
3. Check to see if operator is in a pinned . AFTER POWER IS CUT, use the emer-

gency lowering procedure to bring plat-
form with operator to a safe location to

render first aid.
4. After establishing that the machine is not

in contact with live power lines, lower the NOTE
platform using the emergency lowering
procedure . Anyincidentinvolving personalinjury

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

5. Render first aid to the operator.

16
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HYDRAULIC FLUID

HANDLING PRECAUTIONS

PERSONS IN REGULAR CONTACT
WITH MINERAL OILS NEED TO BE
AWARE OF THE IMPORTANCE 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. Ifirritation persists, medical advice should
be sought.

Mineral oils act as solvents onthe natural oilsin
the skin. FREQUENT AND PROLONGED SKIN
CONTACT CAN CAUSE DERMATITIS OR
SEVERE IRRITATION. Mineral-based hydrau-
lic fluids normally present no health hazard
when used intelligently.  Protective clothing
and proper washing facilities should be pro-
vided or be accessible.

HYDRAULIC FLUID UNDER PRES-
SURE 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,
ITMUST BESURGICALLY REMOVED,
BY A DOCTOR FAMILIAR WITH THIS
TYPE OF INJURY, WITHIN A FEW
HOURS.

FLUID RECOMMENDATIONS

We strongly recommend the use of MOBIL
DTE-15 HYDRAULIC FLUID. An EXACT sub-
stitute can be used if absolutely necessary.
Mineral-based hydraulic fluids produced by dif-
ferent companies will USUALLY mix with each
other satisfactorily, but this IS NOT RECOM-
MENDED. When in doubt, consult your sup-
plier.

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

For operation in tropical climates, the use of
MOBIL DTE-16 is allowable.

FLUID CONTAMINATION CHECKS

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

» Anytime the motor driven hydraulic pump
is replaced.

+ If fluid discoloration is noticed in the hy-
draulic reservoir sight tube.

« If, afterthe first 50 hours of operation, the
hydraulic filter elements are plugged.

« Anytimethe hydraulicfilterelements show
signs of metal content.

+ If valve spools at either operator’s station
have continuous sticking problems which
are not corrected by lubrication.

+ Once ayear, under normal operating con-
ditions.

« Every6 months, in extremely dusty ordirty
operating conditions.

17
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The hydraulic fluid analysis must be done by a
qualified laboratory. To insure that you receive
accurate recommendations aboutthe fluid being
analyzed, always provide the following infor-
mation with the test sample.

» Type of hydraulic fluid. (See lubrication
chart)

+ Modelandserial numberofunit fromwhich
sample was taken.

« Purposeofanalysis: i.e. pump failure, dis-
coloration, etc.

« Type of analysis: i.e. complete to show
additive breakdown, acid buildup, viscos-
ity, type and percent of contaminants.
Comparison to new fluid and recommen-
dations.

Comply with contamination analysis and rec-
ommendations to achieve a clean, contamina-
tion free hydraulic system.

Following the above guide will prevent prema-

ture failure of pumps, cylinder seals and drive
motors, and will prevent unnecessary down
time.

If system flushing and replacement of fluid is
recommended, refer to the following flushing
procedure.

SYSTEM FLUSHING PROCEDURE

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

When the hydraulic tank is empty, remove suc-
tion hoses between tank and pump. Remove
hoses between pump and main valve bank.
Flush the hoses. Remove hydraulic fluid filter,
and flush the filter body and attaching hoses.
Discard old filter element and replace.

With hoses removed from the hydraulic tank,
open tank bottom drain and flush out the tank.
When this is completed, all the hoses removed
in the previous steps should be properly rein-
stalled except the system return line to tank.
This hose shouldbe lengthenedto drainintothe
container used for the reservoir fluid.

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

Make sure the suction line valves are openedto
allow fluidto flow to the hydraulic pump. Loosen
hose fittings at pump to allow pump to flood with
hydraulic fluid, then tighten pump fittings.

Turnmainpowerkey switch “ON”. Press “Power”
button to engage pump. Use care when doing
this as hydraulic fluid is now being returned to
container provided above. This willremove old
fluid from the rest of the hydraulic system as
each function is cycled to its maximum limits.

18
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Filling Hydraulic Tank.

T\ CAUTION

Monitorthe hydraulic reservoirfluid level When the above procedures have been com-
when cycling the unit functions, adding pleted, re-connect all hoses including system
fluid as necessary to replace that being return hose to tank. Fill the hydraulic reservoir
dischargedto containerat system return to full mark on sight gauge.

line. This fluid may be returned to the

reservoir through a filter cart, if good. Operate all functions to their full extreme posi-

tions to insure proper operation.

Three cycles of ALL hydraulic cylinder func-
tions should remove enough old hydraulic fluid Check for leaks and correct as necessary. Unit
from the system. is now ready to be placed back in operation.

19
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HYDRAULIC SYSTEM

Following is a description of the major compo-
nents of the SILVER-EAGLE hydraulic system.

HYDRAULIC MOTOR PUMP

A 48 volt DC motor, started by a heavy duty
contactor, drives the hydraulic pump. The
pump provides hydraulic fluid flow to the sys-
tem manifold block to operate the functions as
calledforby the operatorwhen eitherthe ground
control power switch or platform foot switch are
activated.

HYDRAULIC PUMP

Hydraulic Pump Location.
MANIFOLDS

The hydraulic system manifold block, located
on the superstructure base, controls hydraulic
fluid flow to operate the lift, drive and brake
functions of the machine.

The return manifold block collects and returns
the hydraulic fluid to the tank.

Hydraulic fluid flow from the pump is directed to
the manifolds, and dispersed to the valves con-
trolling machine functions thru ports identified
by letters or numbers stamped into the blocks.
Refer to "Machine Specifications" for system
pressures.

Port marked “P”. Hydraulic fluid from the
pump enters at this port and flows to the lift/
steer flow diverter valve (on the front of the
manifold). When the “DRIVE” function is se-
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Hydraulic System Manifold Block.

lected, the lift/steer diverter sends fluid to the 4-
way, 3-position directional solenoid steering
valve.

When steering is initiated, this valve opens to
direct fluid flow through port"S1" or""S2" to the
double-acting steer cylinder end ports to steer
the wheels left or right. When the "Lift" function
is selected, the lift/steer diverter switches,
sending fluid outthrough port "L",tothe ground
or platform valve banks, to control the lift func-
tions.

Port marked “PA”. Fluid leaves the manifold
through this port and travels to the brake con-
trol solenoid valve. When the drive control
leveris activated, the brake valve allows fluid to
flow to the hydraulic drive line brake, releasing
it and allowing the machine to move. Whenthe
drive control leverreturnsto the center (neutral)
position, fluid flow to the brake is cut, and the
brake engages.

There is an adjustable needle valve in the
brake line, on the undercarriage near the accu-
mulator, which allows a free flow of fluid to
release the brake and controls flow when the
brake is engaged to prevent sudden stops.

20




SILVER EAGLE (ELECTRIC POWERED)

SERVICE MANUAL

Port marked “T”. This port directs fluid flow
through the return manifold, and back to the
hydraulic tank.

There are three relief valve ports located on the
bottom of the hydraulic system manifold block.
The front (center) port holds the system relief
valve, and the other two hold the steering
cross port relief valves.

TO TANK

O

Return Manifold Block.

The return manifold block contains four ports. It
collects and returns the hydraulic fluid to the
tank. One port receives fluid from the brake,
one port fromthe steering system and one from
the lift valve bank. The end port returns the fluid
to the tank.

MANIFOLD MAINTENANCE

Operate the motor, and check the manifold
block and solenoid securing bolts for tightness.
Check the security and condition of hoses,
cables and wire connections.

RELIEF VALVES
NOTE
Refer to "Machine Specifications" to
determine maximum system pressure
for your SILVER-EAGLE.
SYSTEM RELIEF VALVE
To check system relief valve setting, connect

pressure gauge to pressure test fitting, located
at the pump input port of the ground control

valve bank. Select “GROUND” at the platform/
ground selector switch. Turn the main power
switch “ON”.  With the BOOM FULLY RE-
TRACTED, operate thetelescope lever“IN”. In
this situation, fluid will be directed through the
system relief valve. Note pressure reading.

Toadjust systemrelief valve, turn adjusting bolt
on the end of the valve CLOCKWISE TO
INCREASE PRESSURE, and COUNTER-
CLOCKWISE TO DECREASE PRESSURE.

WITH BOOM FULLY RETRACTED, continue
to operate the telescope lever “IN” , while turn-
ing adjusting bolt until proper reading is
achieved. Lock the adjusting bolt.

STEERING CROSS PORT RELIEF VALVES

Select "PLATFORM" at the platform/ground
selector switch. Turn the lift/ drive selector to
“DRIVE” and operate “Steer Left” on the drive
control lever (the pump should operate and the
wheels should steer to the left). TURN THE
IGNITION KEY SWITCH “OFF”.

Connect a pressure gauge to the high pressure
test point on the accumulator block, located be-
neath the chassis. TURN THE IGNITION KEY
SWITCH “ON", and operate “Steer Left” until
wheels have reached full left position.

Note pressure reading (should be equal to
pump pressure. Refer to "Machine Specifica-
tions").

NOTE

If the pressure is too low, adjust the ap-
propriate cross port relief valve (the two
valves behindthe systemreliefvalve) on
the hydraulic system manifold block.

Repeat the procedure for “Steer Right” by ad-
justing the remaining cross port relief valve.
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HYDRAULIC FLUID RESERVOIR

The hydraulic fluid reservoir consists of the
tank, a filler cap with strainer, a return line de-
fuser, and a suction filter. An emergency hand
pump is also included as a permanent part of
the hydraulic circuit, for emergency use.

HYDRAULIC RESERVOIR MAINTENANCE

Check tank for signs of leakage. Inspect tank
securing bolts for tightness. Check hand pump
operation by closing the release valve, engag-
ing one of the machine function levers and op-
erating the pump handle.

EMERGENCY
HAND PUMP

FILLER CAP

SIGHT GAUGE

TANK
Hydraulic Tank.

EMERGENCY HAND PUMP

The emergency hand pump is located on top of
the hydraulic tank. It is meant to be used only
when the ground and platform controls are
inoperative due to motor, pump or control sys-
tem failure.

The pump handle is stored near the tank, and a
release valve mounted on the pump must be
closed before operating the hand pump.

There are also two check valves in the system.
One prevents hydraulic fluid from entering the
hand pump from the hydraulic pump. The other
allows the fluid to flow from the hand pump to
the filter, then to the manifold block and to the
ground valve bank.

Check the operation of the emergency hand
pump (see "Hydraulic reservoir maintenance™).

Check for leaks around the pump gasket. If
the hand pump will not operate, the internalfilter
may be clogged. Remove the filter and clean it
by backwashing.

! ! PRESSURE
L« ! FILTER
PUMP!
MOTOR IAND
PUMP
BALL VALVE
TANK

Emergency Pump Hydraulic Schematic.
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BOOM LIFT SYSTEM

When the pump push button at the ground
control station or the foot pedal on the platform
flooris pressed and held, fluid is sent from the
manifold block to the ground and platform
hydraulic control valve banks.

All boom sections are then controlled by mov-
ing the proper control lever in the desired direc-
tion. THE SPEED OF BOOM MOVEMENT IS
PROPORTIONAL TO THE AMOUNT OF
CONTROL LEVER THROW.

Each boom function is controlled by a double
acting cylinder. Each cylinder contains a
counterbalance valve, which will prevent unin-
tended movement of the cylinder should a hose
or fitting develop aleak. When a boom section
is lowered, fluid flows to the rod end cylinder
port and to the counterbalance valve, opening
this valve and allowing fluid in the base end of
the cylinder to flow back to the tank.

UPPER MIDOLE LOWER
BOOM BOOM BOOM

—&
BT

GROUND VALYE 3ANK PLATFORM YALVE BANK

Lift System Hydraulic Schematic.

BOOM LIFT SYSTEM TROUBLESHOOTING

Problem: No boom functions operate from
either ground or platform control stations.

Check boom functions from ground control
station with motor off, using emergency hand

pump.

IF ALL BOOM SECTIONS CAN BE RAISED
AND LOWERED slightly with the hand pump,
the ground control valve bankis good, and it will
be necessary to investigate the hydraulic sys-
tem, or electrical control system ahead of the
control valve banks.

If any boom section FAILS TO OPERATE
FROM THE GROUND CONTROL PANEL,
using the hand pump, the problem may beinthe
ground control valve bank. Checkthe inopera-
tive boom function with the platform control and
the hand pump. If an assistant is not available
for this procedure, the platform control lever
can be tied into position.

If any boom function FAILS TO OPERATE
FROM THE PLATFORM CONTROL PANEL
using the hand pump, the problem may be a de-
fective holding valve. Remove the holding
valve to check for foreign material or internal
damage. If faulty, the holding valve must be
replaced.

PCWER SW.
GRND.
1
——3 o
GRND / -
PLTFM R

% /\/

FOOT SW.
POWER VALVE

Electrical Schematic.
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BOOM EXTEND SYSTEM

When the pump push button at the ground
control station or the foot pedal on the platform
floor is pressed and held, fluid is sent from the
manifold block to both the ground and platform
hydraulic control valve banks.

The boom extend (telescope) cylinder is then
controlled by moving the telescope control lever
in the desired direction. THE SPEED OF
EXTEND OR RETRACT IS PROPORTIONAL
TO THE AMOUNT OF CONTROL LEVER
THROW.

The boom extend cylinder is a double acting
cylinder, and contains a double acting check
valve block located at its base. This check
valve prevents the cylinder from moving in or
out in the event of a hose or fitting failure. Cyl-
inder movement should only occur when the
control valve leveris movedto the “IN” or “OUT”
position.

When extending the boom, fluid flows to the
base end of the extend cylinder, with a pilot
pressure in the base check valve going to open
another check valve inthe rod end. This allows
the fluid displaced by the piston inside the
cylinder to flow out of the rod end and back to
the tank. When the boom is retracted, fluid flow
to the rod end of the cylinder opens the base
end check valve, allowing displaced fluid to
returnto the tank. This preventsthe boom from
extending or retracting unless called for by a
control valve.

POWER SW.
GRND.
|
O—
BAND / L
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T s /\/
FOOT SW.
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Electrical Schematic.

EXTEND SYSTEM TROUBLESHOOTING

Problem: Boom will not extend from either
ground or platform control stations.

Check boom extend function from ground con-
trol station with motor off, using emergency
hand pump. Ifboom CANBE EXTENDED AND
RETRACTED SLIGHTLY with the hand pump,
the ground control valve bankis good, and it will
be necessary to investigate the hydraulic sys-
tem manifold, or electrical control system.

If boom FAILS TO EXTEND OR RETRACT
FROM THE GROUND CONTROL PANEL us-
ing the hand pump, the problem may be in the
ground control valve bank. Check with the plat-
form “Boom Telescope” control and the hand

pump.

If boom extend function FAILS TO OPERATE
FROM THE PLATFORM CONTROL PANEL
using the hand pump, the problem may be ade-
fective double acting check valve, or bad cylin-
der rod packing. Disassemble check valve to
check for foreign material orinternal damage. If
necessary, disassemble cylinder for inspec-
tion.

@J._
H K

Extend System Hydraulic Schematic.
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SWING SYSTEM

When the pump push button at the ground
control station or the foot pedal on the platform
floor is pressed and held, fluid is sent from the
manifold block to the ground and platform
hydraulic control valve banks.

Superstructure swing (rotation) is then con-
trolled by moving the swing control lever in the
desired direction, left (clockwise) or right
(counterclockwise). SPEED OF SWING IS
PROPORTIONAL TO THE AMOUNT OF
CONTROL LEVER THROW. Pressure reliefis
provided by the system relief valve.

The hydraulic swing motor is a gear motor that
drives through the swing gearbox to rotate the
superstructure. The direction of the flow of
hydraulic fluid through the motor will cause left
or right swing.

The swing gearbox output pinion gear mates
with teeth on the swing bearing mounted to the
undercatrriage.

The superstructure can swing 360 degrees
(non-continuous). There is a mechanical stop
to prevent overtravel.

SWING SYSTEM TROUBLESHOOTING

Problem: Swing motor will not run in either
direction.

Check swing function from ground control sta-
tion with motor off using emergency hand pump.

If swing FUNCTIONS with the hand pump,
check lift power switch control solenoid valve at
hydraulic system manifold block.

If swing DOES NOT FUNCTION with the hand
pump, check for mechanical malfunctions.

The mechanical swing stop may be preventing
rotation in one direction. Try to operate swing
function in opposite direction.

The swing gearbox pinion shaft may be broken.
Remove and disassemble worm drive swing
gearbox and replace pinion shaft. Re-install
gearbox. Be sure bolt heads are recessed in
the motor mounting bracket. Check for proper
gear adjustment.

The hydraulic swing motor shaft may be bro-
ken. Remove and replace swing motor.

The swing motor pinion key to the gearbox may
have sheared off. Remove and replace key.

SWING GEAR ADJUSTMENT

If the pinion gear teeth are not engaged prop-
erly to the teeth on the swing bearing, loosen
the four mounting bolts holding the swing motor
mounting bracket.

Turn the worm gear shaft (on the side of the
motor housing) with a socket wrench until the
pinion gear teeth mesh properly.

Tighten the adjusting screw to obtain .004 to
.006" (.10 to.15 mm) gap at gearteeth. Check
for minimal backlash and NO INTERFERENCE
throughout entire range of swing gear travel.
Tighten lock nut on adjusting screw. Tighten
the mounting bolts to the recommended torque.

SWING

g
K

GROUND VALVE ‘
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K

PLATFORM YALVE
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Swing System Hydraulic Schematic.
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PLATFORM LEVELING SYSTEM

The platform leveling system automatically
keeps the platform level, using a master/ slave
cylinder arrangement. As the upper boom is
raised or lowered, fluid is forced from one
cylinder to the other in a closed loop, which
keeps the platform parallel to the groundin any
boom position. Due to slight internal leakage,
fluid may at times need to be added to the
leveling circuit through the platform leveling
control valve.

The platform level system is only controlled
from the platform controls. The ground/ plat-
form selector switch onthe groundcontrol panel
must be in the “PLATFORM” position. The
platform lift/ drive selector switch must be in the
“LIFT” position. With the foot switch depressed,
you can now level the platform by moving the
platform level control lever in the direction
desired. AMOUNT OF CONTROL LEVER
THROW CONTROLS SPEED OF LEVEL.

TO
HYDRAULIC
TANK

SLAVE
LEVEL
CYLINDER

MASTER
LEVEL
CYLINDER

RELIEF
| VALVE

SHUTTLE
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POWER VALVE

Electrical Schematic.

A holding valve on the slave cylinder acts as a
safety valve in case of a hose or fitting failure.
The holding valve prevents unintendedtravel of
the platform through the use of a counterbal-
ance valve, which is opened only by pilot pres-
sure from the control valve or master cylinder.

Onmodels equipped with the optional hydraulic
platform rotator, hydraulic fluid flows to the plat-
form leveling circuit from the platform control
valve through a pair of 3-way, 2-position control
valves mounted behind the control console.

OPTIONAL

' LEVEL / ROTATE

SOLENOID VALVES

PLATFORM
VALVE

FROM

HYDRAULIC
PUMP g%—

TO
HYDRAULIC
TANK

Platform Level Hydraulic Schematic.
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PLATFORM LEVELING SYSTEM
TROUBLESHOOTING

Problem: Platform will not react to platform
level control lever movement (models with
hydraulic rotator).

With foot pedal depressed, move control lever
in both directions. If platform DOES NOT
RESPOND at all, one or both solenoid acti-
vated control valves may not be shifting. If
platform ATTEMPTS TO MOVE or LEAKS
DOWN (slowly drifts out of position), the prob-
lem is at slave cylinder.

Check shuttle and relief valves at master cylin-
der.

Problem: Platform leaks down.

Remove line from slave cylinder holding valve
to control valve.

If platform leaks down and hydraulic FLUID
FLOWS from holding valve, remove holding
valve and inspect it for damage ordirt. Cleanor
replace as necessary.

If cylinder leaks down, but NO FLUID FLOWS
from holding valve, problemisin slave cylinder.
Remove, inspect and repack the slave cylinder
as needed.

PLATFORM ROTATE SYSTEM

A hydraulic platform rotator is an available
option on the SILVER-EAGLE.

The optional hydraulic platform rotate circuit
consists of a rotary actuator locked in position
by a double acting pilot operated check valve.
Rotation of the platform is controlled through
the shared use of the platform leveling control
valve, which is found only on the platform con-
trol panel.

The ground/ platform selector switch on the
ground control panel must be in the “PLAT-
FORM” position, and the level/ rotate selector
switch must be inthe "ROTATE" position. With
the foot pedal depressed, you can now rotate
the platform by moving the platform level/ rotate
control lever in the direction desired. SPEED
OF ROTATION IS PROPORTIONAL TO THE
AMOUNT OF CONTROL LEVER THROW.

ROTATE SYSTEM TROUBLESHOOTING

Problem: Platform will not react to platform
rotate control lever movement.

Adjust the flow controls (located between the
control valves and the pilot operated check
block) to see if that will allow the platform to
rotate.

If that does not solve the problem, turn level/
rotate selector switch to the "LEVEL" position,
and operate the platform level control. If the
leveling circuit works, the problem is not in the
manual control valve.

Turn level/ rotate selector switch to the "RO-
TATE" position, and operate the controlin both
directions.

If rotator does not operate IN EITHER DIREC-
TION, one or both of the solenoid activated
control valves is not shifting.

If rotator works IN ONE DIRECTION, look for
physical constraints or foreign material restrict-
ing platform rotation.

Problem: Platform rotates faster in one di-
rection than the other.

Re-adjust the flow controls (located between
the control valves and the pilot operated check
block) to allow smooth, even travel.
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STEER SYSTEM

The steering circuit is controlled by a 4-way
directional solenoid valve mounted in the hy-
draulic system manifold block. This valveis ac-
tivated by a thumb button on top of the drive
controllever. Whenthethumbbuttonis pressed
to steer “LEFT” or “RIGHT”, the valve spool
shifts to allow fluid flow to either the rod end or
blank end of the steer cylinder. The blank end
of the steer cylinderis attachedto the undercar-
riage, while the rod end is connected to the
steering axle linkage. There are two steering
cross port relief valves in the hydraulic system
manifold block.

Steering Assembly Component Location.
STEER SYSTEM MAINTENANCE

Check all pins on steering linkage for excessive
play, and ensure that all clips are in place and
secure. Lubricate linkage as necessary. Check
steering cylinder pins forexcessive play. Check
cylinder and hoses for hydraulic fluid leakage
and security.
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Steer System Electrical Schematic.

STEER SYSTEM TROUBLESHOOTING

Problem: Unit will not steer; all other func-
tions operate.

Steer cylinder may not be mechanically con-
nected to steering linkage. Check for discon-
nected or damaged steering linkage.

The steering solenoid valve may not be shifting.
The valve spool may be stuck, the solenoid may
not be energizing, or there may be open wires
in the steering circuit.

Locate steering valve on manifold. Check to
see if the solenoids, located on this valve, are
being energized. If power is reaching the sole-
noids, either one or both solenoids are defec-
tive or the valve spool is obstructed. Remove
valve and inspect, clean, repair or replace as
needed. If solenoids are not being energized,
check for continuity in the wire harness to the
steering control switch on the drive lever.

NOTE

On units with the Tow Package option,
check the steering tow release valve for
proper position.

1
STEER
CROSSPORT
RELIEF VALVES
it STEER VALVE

,v{:lllz, LIFTISTEER
DIVERTER
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Steer System Hydraulic Schematic.
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DRIVE SYSTEM

Following is a description of the major compo-
nents of the SILVER-EAGLE drive system.

SPEED DRIVE
REDUCER LINE
BRAKE

DRIVE MOTOR

DRIVE AXLE
Drive System Components.

DRIVE MOTOR

The drive motor is a 48 volt series wound
reversible motor, controlled by a motor control-
ler.

DRIVE MOTOR MAINTENANCE

Check all securing bolts for tightness. Checkall
cables for security and signs of chafing. Apply
grease to motor terminals to prevent corrosion.

When troubleshooting the electrical circuit; if
the controller is good, test the motor.

Remove motor from the machine, but keep it
wired to the electrical circuit. Apply current to
the motor, using the drive control lever. lfdrive
motor doesn't turn, the motor is bad and must

be replaced.

DRIVE LINE BRAKE

The spring applied, hydraulically released brake
is mounted between the drive motor and the
speedreducer. The brakeis pressurized, caus-
ing it to release, whenever:

+ the foot pedal on the platform is pressed
and held, AND

« a"drive" function is called for, AND

» thedrive controlleris moved from its cen-
ter (neutral) position.

If, at any time during normal operation, the
operator moves the drive controller to “NEU-
TRAL”, or releases the power switch or foot
pedal, the brake will engage, causing the ma-
chine to stop traveling. Drive line brake en-
gagement time is determined by the setting of
the needle valve in the hydraulic system mani-
fold block.

BRAKE MAINTENANCE

Check fluid level in two outer sections of brake.
Thereis NOFLUID IN CENTER SECTION. In-
spect gaskets for damage. Check for worn out
discs or clogged breather plug.

g HYDRAULIC BRAKE

PRESSURE
SWITCH
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IL BRAKE PRECHARGE
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BRAKE
NEEDLE
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Brake Hydraulic Schematic.
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DRIVE LINE BRAKE REPLACEMENT

Remove brake line, and drain the hydraulic fluid
from the line. Open the drain plug on the drive
line brake, and drain the fluid. Remove the two
bolts that hold the drive motor to the speed
reducer, throughthe brake. Separate the brake
from the motor and reducer.

Positionthe new brake between the drive motor
and speed reducer. Align all three items, and
install the two bolts that hold the motor and
brake to the reducer. Tighten the bolts.

Attach the brake line. BE SURE THE BRAKE
DRAIN PLUG IS CORRECTLY INSTALLED.
Add hydraulic fluid.

AFTER BRAKE SERVICING OR RE-
PLACEMENT, TEST THE BRAKE TO
ENSURE NO AIR IS TRAPPED IN THE
BRAKE LINE, AND BLEED THE LINE

IF NECESSARY.
1IN
7 &
. - :
~
B e~2a
R

DRIVE MOTOR SPEED REDUCER

DRIVE
LINE
BRAKE

Drive Line Brake Removal and Installation.

SPEED REDUCER

Located between the brake and drive shaftis a
single stage speed reducer, consisting of a sun
gear and a set of planet (or satellite) gears
mounted to a carrier. The speed reducer is in
the drive train to reduce the drive motor RPM's,
and develop the torque required to move the
machine.

SPEED REDUCER MAINTENANCE

Check all securing bolts for tightness. Check
for oil leaks. Check the speed reducer oil level,
and top off if necessary.

DRIVE SHAFT AND COUPLING
DRIVE SHAFT MAINTENANCE

Check the drive shaft securing bolts (at axle
end) for tightness. Check the weld at gearbox
end for cracks. Check the coupling for cracks
and damage.

Drive Shaft Removal.

Remove four nuts and two U-bolts from axle
end of shaft. Disconnect bolts connecting drive
shaft to gear reducer, and remove drive shatft.
Remove retaining screw on drive shaft slip
yoke, if necessary, to slide drive shaft apart.

Drive Shaft Installation.

Position the drive shaft, and bolt shaft to gear
reducer. Line up U-jointto the axle yoke,andin-
stall U-bolts and nuts.

DRIVE SHAFT ¢
N

-

U-BOLT

Drive Shaft Removal and Installation.
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REAR (DRIVE) AXLE

The rear (drive) axle assembly is a standard
Ford light truck axle, with a hypoid gear set
consisting of a ring gear and an overhung drive
pinion supported by two opposed tapered roller
bearings.

Pinion bearing preload is maintained by a pin-
ion nut and selective shims, assuring seating of
the inner and outer bearings. The axle housing
assembly consists of a cast center section with
two steel tube assemblies and a stamped cen-
ter cover.

If center cover is removed, replace gasket or
use RTV sealant (see Parts Catalog).

If removal or adjustment of the internal gears is
required, it is recommended that Ford Truck
Shop Manual FPS-12107-88A be obtained.

REAR AXLE MAINTENANCE

Check all securing bolts for tightness. Check
for oil leaks. Check the differential housing oil

level and top off if necessary.
AXLE BRAKES

In addition to the drive line brake found on all
SILVER-EAGLES, a pair of drum brakes
mounted to the rear axle at each wheel are an
available option. Whenever the main power
key switch is turned "ON", a valve directs hy-
draulic fluid pressure from the accumulator to
the wheel cylinders, engaging the brakes. The
brakes disengage whenever:

« the Iift/ drive selector is turned to
"DRIVE", AND

+ thefoot pedal power switchis pressed,
AND

» the drive controller is moved to "FOR-
WARD" or "REVERSE".

'DRIVE SYSTEM TROUBLESHOOTING

If, at any time during normal operation, the
operator moves the drive controller to "NEU-
TRAL", releasesthe foot pedal, oractivatesone
of the "Emergency Stop" buttons, the axle
brakes will engage, causing machine travel to
stop. Whenthe main powerkey switchisturned
"OFF", pressure to the axle brakes is relieved
as the fluid is allowed to flow back to the tank.
The drive line brake acts as a "parking brake".

Problem: Unit will notdrive either direction.

Brakes may not be releasing due to brake valve
not shifting.

A SR RIE
CONTROLLER

F@ ' """ T ?

| | 1 T
i 2

| ! oF v ]
e

3 A

S w

| |

Drive System Electrical Schematic.
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ELECTRICAL SYSTEM

Following is a description of the major compo-
nents of the SILVER-EAGLE electrical system.

ELECTRICAL CIRCUIT

The main electrical components qf the unit are
in the electrical cabinet, located on the super-
structure. The electrical circuit consists of two
distinct parts: the lift circuit and the drive circuit.

The lift circuit consists of two duplicate circuits,
controlling lift, telescope, swing and steering
functions from either the ground or platform
control panel, and selected by a switch on the
ground control panel.

Thedrive circuit controls the drive motor through
the motor controller and directional circuitry.

BATTERY CHARGER

RELAYS

MOTOR CONTACTS

FUSES

TILT ALARM

DRIVE MOTOR CONTROLLER
BATTERY TRAY

Electrical System Components.

BATTERIES

Eight 6 volt lead-acid batteries are connectedin
series to provide a 48 volt DC power supply to
operate all functions on the electric powered
SILVER-EAGLES.

BATTERY MAINTENANCE (IN STORAGE)

Follow these procedures for maintenance of
stored batteries:

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

Never stack one battery directly on top of an-
other, as post or container damage can result.
If batteries are stored individually, place sup-
porting boards between layers. Do not stack
more than three high, and rotate stock so that
the oldest batteries are used first.

“Wet” batteri:es should be kept fully charged. A
“wet” battery, while in storage, should be re-
chargedto full charge at the following intervals:

IF STORED AT: RECHARGE:
Below 40° F (4° C) None required
40°10 60° F (4°t0 15° C) Every 2 months
Above 60° F (15° C) Every month

BATTERY MAINTENANCE (IN USE)

Check batteries and mounting frame for signs
of damage or corrosion.

Check battery terminals for:

+ Corrosion. Regularly clean connections
and apply anon-metallic grease or protec-
tive spray to retard corrosion.

« Loose connections. Be sure all cable
connections are tight, and that good con-
tact is made to terminals.
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« Broken or frayed cables. Be sure all
cable connections are good, and that no
loose or broken wires are exposed. Re-
place as needed.

Check battery electrolyte level. Replenish the
electrolyte, if necessary. Remove vent caps
before filling, and USE ONLY DISTILLED WA-
TER. Fill all cells to the proper level. Do not
overfill. Fill to level indicator (or 1/2 inch over
the top of the separators if there is no level in-
dicator). Fill after charging to prevent overflow
of acid due to expansion. Do not use a hose to
add water to batteries.

Allowing the electrolyte level to drop below the
top of the separators will lead to shortened
battery life. Excessive water usage can indi-
cate that a battery has been overcharged, has
been subjected to excessively high tempera-
tures, or is nearing the end of its service life.

Keep batteries clean. Wash the tops of the
batteries, making sure all vent caps are in
place. Do not allow cleaning water or other
foreign matter to enter the cells. Use a solution

batteries if there is an accumulation of acid.
BATTERY TROUBLESHOOTING:

Once a week, after the batteries have been
charged, spot check the specific gravity of two
ormore cells. A fully charged battery shouldin-
dicate between 1.25 and 1.28. If low readings
are noted, check the following:

+ Check battery charger to insure that a
proper charge is being returned to the
batteries.

» Check terminals for corrosion, loose con-
nections and broken or frayed cables.

+ Check all cells with a hydrometer for vari-
ationin specific gravity. Avariationof0.03
points or more between cells is cause for
concern. Mark the low cells.

of bicarbonate of soda and water to wash the =

Recheck specific gravity of all cells after re-
charging.

BATTERY REPLACEMENT

To remove the batteries, follow these proce-
dures:

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

Be sure all power is shut off to the machine.
Slide the battery tray out. Disconnect the bat-
tery cables.

T\ CAUTION

ALWAYS DISCONNECT THE NEGA-
TIVE BATTERY CABLE FIRST.

Release the battery retaining strap, and care-
fully remove the battery from the tray. LEAD-
ACID BATTERIES ARE HEAVY. DO NOT
DROP.

To install, carefully lower the battery into the
tray. Connect the battery retaining strap, and
the battery cables.

T\ CAUTION

ALWAYS CONNECT THE POSITIVE
BATTERY CABLE FIRST.
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BATTERY CHARGER

The battery charger supplied with the SILVER-
EAGLE is designed to recharge deep-cycle,
lead-acid batteries. It is a highly reliable unit
with a minimum of moving parts. A patented
electronic timer determines full battery charge
by measuring the rate of battery voltage in-
crease during charge. When the voltage stops
rising, the batteryis fully charged andthe charger
automatically turns off.

BATTERY
CHARGER

Battery Charger Location.

To operate, connect the power supply cordto a
115 volt, 60 hertz outlet. The charger DC output
cord should remain connected to the batteries.

CONNECT ONLY TO A PROPERLY
GROUNDED THREE-PRONG, SINGLE
PHASE OUTLET.

TO AVOID ELECTRIC SHOCK, DO
NOT TOUCH UNINSULATED PARTS
OF THE CHARGER DC OUTPUT
CONNECTOR, BATTERY CONNEC-
TOR OR TERMINALS.

BE SURE CHARGER IS IN GOOD
CONDITION, AND THAT BATTERY
CONNECTORS MAKE ADEQUATE
ELECTRICAL CONTACT AND ARE
NOT CRACKED OR CORRODED.
OVERHEATING AND PROPERTY
DAMAGE MAY RESULT.

Monitor the ammeter for the correct charge
rate, which should vary from 20 to 29 amps,
depending upon the condition and depth of dis-
charge of the batteries.

T\ CAUTION

TOPREVENT DAMAGE FROM OVER-
HEATING, DO NOT ALLOW THE
CHARGER TO OPERATE FOR MORE
THAN THIRTY MINUTES WITH AN
AMMETER READING OF 30 AMPS
OR MORE.

Required charge time varies with depth of dis-
charge.

LEAD-ACID BATTERIES GENERATE
EXPLOSIVE GASES. NO SMOKING!
KEEP SPARKS AND FLAME AWAY
FROM BATTERIES.

NEVER DISCONNECT THE DC OUT-
PUT CONNECTOR FROM THE
BATTERIES WHILE THE CHARGER
IS OPERATING.

IF THE CHARGE CYCLE MUST BE
INTERRUPTED, DISCONNECT THE
POWER SUPPLY CORD FROM ITS
OUTLET; DO NOT DISCONNECT
THE DC OUTPUT CONNECTOR
FROM THE BATTERY CONNECTOR.
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Electronic
Timer

black

red

green *

115 VAC

Input Plug white

green

70

black

* Green wire not used
on some models

natural N 7T\ _white

natural

g : CAPACITOR

TRANSFORMER

TO
BATTERIES

\ black

AMMETER

Battery Charger Schematic.

BATTERY CHARGER TROUBLESHOOTING
& CAUTION

ALWAYS UNPLUG THE ELECTRICAL
CORDS FROM THE AC OUTLET AND
THE BATTERIES BEFORE ATTEMPT-
ING ANY REPAIRSTO THE CHARGER.

HIGH VOLTAGE! WITH THE
CHARGER ON, THE INTERNAL
CHARGER CAPACITOR VOLTAGE
IS APPROXIMATELY 650 VOLTS.

NOTE

Modifying the charger for use otherthan
that for which it was specifically intended,
repairs by unqualified persons or use of
other than original equipment replace-
ment parts will void the warranty.

If the charger malfunctions, identify the symp-
toms and refer to the following procedures.

Problem: Charger does not turn on.

The charger DC output cord normally remains
connected to the batteries. When the charger
is turned on, a time delay of two to five seconds
is provided before the charger switches on.
After this time delay, the POWER RELAY
CLOSES WITH AN AUDIBLE “ CLICK”, and
AC power is supplied to the transformer.

When operating properly, the TRANSFORMER
HUMS and the AMMETER INDICATES THE
CHARGE RATE. Ifthe chargerdoesnotturnon
properly, one of three situations will exist:

1. Relay DOES NOT CLOSE,
Transformer DOES NOT HUM, and
Ammeter DOES NOT REGISTER.

2. Relay CLOSES, but
Transformer DOES NOT HUM, and
Ammeter DOES NOT REGISTER.

3. Relay CLOSES and
Transformer HUMS, but
Ammeter DOES NOT REGISTER.

Following are the procedurestobe usedin each
of the above circumstances.
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1. If Relay DOES NOT CLOSE,
Transformer DOES NOT HUM, and
Ammeter DOES NOT REGISTER:

Check that both the power supply cord and DC
output connector are securely connected. Ifso,
disconnect the power supply cord from the
power outlet. Measure the voltage at the bat-
tery connector using a suitable DC voltmeter.

The voltage reading SHOULD BE THE SAME
asthe battery terminal voltage (between 20 and
50 volts DC). If the DC voltage is within these
limits, remove the charger cover and check the
wiring against the wiring diagram. [f correct, a
malfunctionin the electronictimer has probably
occurred.

To verify a malfunction in the electronic timer,
bypass the timer, then check for transformer
hum and normal charging current.

JUMPER WIRE

Bypassing Electronic Timer.

To bypass the timer, disconnect the charger
power supply cord from the outlet, and the DC
output connector from the battery connector.
Place a jumper wire between terminals “1” and
“3”. The transformer should hum when the
power supply cord is reconnected to the outlet.

Ifthe transformer HUMS, disconnect the power
cord. Reconnect the DC output connector to
the battery connector. Reconnect the cord. If
ammeter shows normal charging current , the
timer is defective and must be replaced.

T\ CAUTION

DO NOT CHARGE BATTERIES WITH
THE TIMER BYPASSED. THE
CHARGER WILL REMAIN ON AS
LONG AS THE POWER SUPPLY
CORD IS CONNECTED TO A POWER
SOURCE, AND SEVERE DAMAGE
TO BATTERIES WILL RESULT.

Ifthe transformer DOES NOT HUM and the am-
meterdoes not register with the timerbypassed,
check the continuity of the charger AC circuit.
disconnect the power cord from the outlet, and
the DC output connector from the battery con-
nector. With asuitable Continuity Tester, check
the circuit across the power cord prongs. If the
circuit is not complete, check the continuity of
the power supply cord, primary transformer coil
and all connections.

2. If Relay CLOSES, but
Transformer DOES NOT HUM, and
Ammeter DOES NOT REGISTER:

Check to be sure the power supply cord is
securely connected to a live outlet.

POWER SUPPLY CORD PRONGS

Charger AC Circuit Continuity Test.

Disconnect the cord from the outlet, and the DC
output connector from the battery connector.
Bypass the electronic timer (refer to situation
#1, on previous page), and with a suitable Con-
tinuity Tester, checkthe circuit across the power
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cord prongs. Ifthe circuitis complete, checkthe
relay wiring and all connections. If the circuit is
not complete, check the wiring of the power
supply cord, transformer primary coil leads and
the electronic timer.

Remove the charger cover, and check the wir-
ing against the diagram. If correct, individually
check the continuity of the power supply cord,
transformer primary coil and relay.

3. If Relay CLOSES and
Transformer HUMS, but
Ammeter DOES NOT REGISTER:

Inthis situation, the charger AC circuitand elec-
tronic timer are functioning properly, and a fault
in the charger DC circuit exists. A continuity
check must be performed.

CONTINUITY TESTER PROBE

Charger DC Circuit Continuity Test.

Disconnect the power cord from the outlet and
the DC output connector from the battery con-
nector. Check the chargerfuse. Ifafuse linkis
blown, further testing is required (see “Charger
Fuse Blows”, later in this section). Ifthe fuseis
good, use a low voltage Continuity Tester to
perform the following tests:

3A. Connectthe Testerleadstothe charger DC
output connector and note the reading. Re-
verse the Tester leads and check the reading
again. The circuit should be complete IN ONLY
ONE DIRECTION.

Ifthe circuit DOES NOT CONDUCT INEITHER
DIRECTION and the fuse is good, check the
continuity of the DC output cord, ammeter,
diodes and all connections.

If the circuit CONDUCTS IN BOTH DIREC-
TIONS, a short exists in the charger DC circuit.
Checkthe DC output cord. Checkifone orboth
diodes have shorted (see “Charger Fuse
Blows”).

3B. Checkthe capacitor. Disconnectthe power
cord from the outlet and the DC output connec-
torfrom the battery connector. Disconnectboth
transformer coil leads from the capacitor termi-
nals, taking care that the wires do not break.
Connect an Ohmmeter (with the scale setto R
x 10K ohms) to the capacitorterminals, andtest
the capacitor.

If, when the Ohmmeter leads are connected to
the capacitor terminals:

the meter needle JUMPS TO MID-SCALE
and RAPIDLY MOVES TO HIGH RESIS-
TANCE, the capacitor is GOOD.

the meter needle DOES NOT MOVE, and
instead stays at high resistance, the capaci-
tor is OPEN. A bulge in the top of the
capacitor may be visible.

the meter needle JUMPS IMMEDIATELY
TOZERO OHMS andremainsthere, the ca-
pacitor is SHORTED.

If the capacitoris “open” or “shorted”, it must be

replaced.
T\ CAUTION

USE ONLY A “6 MFD, 660 VOLT AC”
RATED CAPACITOR FOR REPLACE-
MENT. THE USE OF A CAPACITOR
OF A DIFFERENT VALUE MAY RE-
SULT IN IMPROPER CHARGING, CA-
PACITOR FAILURE, TRANSFORMER
BURNOUT OR BATTERY DAMAGE.

3C. Ifthe charger DC circuit and capacitor are
good, test the transformer (see “Transformer
Short or Burn-Out”, later in this section).
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Elmcironic
Timer

TRANSFOAMER

Battery Charger Schematic.

Problem: Charger fuse blows.

The charger fuse consists of two fusible links
mounted as a single assembly on the charger
front panel. Each link is connected in series
with one diode to provide protection for the
transformer in the event of diode failure. Visu-
ally check the fuse to determine if one or both
links are blown.

T\ CAUTION

Replace the complete fuse assembly
if blown. DO NOT ATTEMPT TO
REPAIR THE FUSIBLE LINK, as in-
adequate charger protection may re-
sult.

DIODE MOUNTING PLATE

DIODE TERMINAL

Diode Continuity Test.

Ifa SINGLE FUSIBLE LINK BLOWS, the cause
is normally a short circuit failure of one diode.
The link will blow when the charger DC output
connector is connected to the battery connec-
tor, whetherornotthe power cordis connected.

To check the diodes, disconnectthe powercord
and the DC output connector. Disconnect one
transformer secondary coil lead from the diode
terminal. Using alow voltage Continuity Tester,
connect one Tester lead to the diode mounting
plate andthe other to adiodeterminal. Notethe
reading and then reverse the Tester leads and
check each diode again. If a diode CON-
DUCTS CURRENT IN BOTH DIRECTIONS, it
is SHORTED. The complete heat sink assem-
bly with diodes must be replaced.

Occasionally, a single fusible link may melt due
to excessive heat caused by a loose internal
fuse connection. Check that all three fuse con-
nections inside the charger are clean and tight.
Tighten the fuse connector nuts to the proper
torque (see "Machine Specifications").

If BOTH FUSE LINKS BLOW, the cause is
normally a reverse polarity connection between
the charger DC output connector and the bat-
tery connector. Check the battery pack and
connections. Check the voltage and polarity at
the battery connector with a DC voltmeter.

Checkthe charger DC output connector for cor-
rect polarity. The white wire should be con-
nected to the positive (+) blade, and the black
wire to the negative (-) blade. If polarity is
reversed between the charger and batteries,
BOTH FUSIBLE LINKS WILL BLOW whether
or not the power supply cord is connected to an
outlet.

BOTH FUSIBLE LINKS MAY ALSO BLOW due
to a short circuit failure of both diodes. A
lightning strike at the charging location can be
acause. Excessive heatduetoalooseconnec-
tion may also cause both fusible links to melt.
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Problem: Ammeter reads 30 amps for more
than 30 minutes.

If the charger is connected to a battery system
of less than 48 volts, the charge rate may notgo
below 30 amps within 30 minutes. Check that
all batteries are correctly wired, and also check
the battery pack voltage at the battery connec-
tor using a DC Voltmeter. For a 48 volt battery
system, the charging voltage should be 45to 51
volts DC.

This condition could also result if there is a
shorted cell in one of the batteries.

"\ CAUTION

Do not connect the charger to battery
systems of other than 48 volts. Over-
heating and transformer burnout will
result.

Problem: Charger output is low.

Low charger output is normally caused by a
single fusible link blowing asthe result of a short
circuit failure of one diode (refer to “Charger
Fuse Blows”, in this section), or the transformer
coils (referto “Transformer Short or Burnout”, in
this section).

T\ CAUTION

Do not use the charger if the outputis
low. Batteries will not reach full
charge, and the possibility of a harm-
ful deep discharge exists in subse-
quent usage.

Problem: Charger does not turn off.

The electronic timer turns the charger
on and off. Propercharge time is determined by
many factors, but larger, severely discharged
batteries require more time to reach full charge
than do smaller, lightly discharged batteries.
Charge time should not exceed 18 hours.

Ifthe chargerremains onlongerthan that, verify
thatthe green wire fromthe electronictimerand
the secondary transformer coil lead are se-
curely connectedtothe diodelead. Thecharger
will not turn off if this wire is loose or discon-
nected. Ifthe greenwireis secure,thetimerhas
malfunctioned and must be replaced (see
“Electronic Timer needs replacement”, later in
this section).

Problem: Electronic timer needs replace-
ment.

The electronic timer kit should always be re-
placed as acomplete assembly. Toolsrequired
are a Phillips Head Screwdriver, Pliers, a 3/8"
Wrench, andan 11/32" Wrench. Toreplace the
timer kit, follow the procedures listed below:

Disconnect the charger power cord from the
outlet, and the DC output connector from the
battery connector. Remove the charger cover.

Disconnect the green, black and red wires of
the timer kit. Remove the black and white leads
of the power cord and both primary transformer
coil leads from the timer kit terminals. Remove
the three mounting screws on the charger front
panel, and the entire timer kit. Save all hard-
ware for reassembly.

Installthe replacementtimerkit by reversingthe
above steps. When reconnecting the wires to
the timer terminals, YOU SHOULD SUPPORT
THE TERMINAL BOARD TO PREVENT
DAMAGE TO THE ELECTRONIC CIRCUIT
BOARD.
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Connect one transformer primary lead to termi-
nal “2”, and the remaining lead to terminal “3”".

Connectthe black lead ofthe power supply cord
to terminal “1” on the timer kit, and the white
lead to terminal “2”.

Connect the red wire of the timer kit and the
white lead of the DC output cord to the heat sink
assembly.

Connect the black wire of the timer kit and the
black lead ofthe DC output cord to the ammeter
post. DO NOT ALLOW THE POST TO TURN
WHEN TIGHTENING THE NUT.

Connect the green wire of the timer kit and the
transformer secondary lead to the diode lead

terminal.
A CAUTION

Be sure all connections are clean and
tight. Insure that all wires and termi-
nals are positioned so they do not
short to the charger case or each
other.

Replace the charger cover and check the timer
kit for proper operation as follows:

With the DC output connector disconnected
from the battery connector, plug the power cord
into a suitable outlet. A DC Voltmeter con-
nected across the DC output connector should
indicate zero volts.

Disconnect the power cord from the outlet, and
connect the DC output connector to the battery
connector. The relay on the timer kit should
close with an audible click after a two to five
second delay.

If the timer does not operate as indicated in
above, refer to the wiring diagram to insure the
chargeris wired correctly. Ifthe timer operates
properly, the charger is ready for use. Monitor
the first charge cycle to verify that the charger
turns off properly.

Problem: AC fuse or circuit breaker blows.

If this occurs when the charger is connected to
an AC power source, but not to the batteries,
the power cord may be shorted. Disconnectthe
cord from the outlet and the DC output connec-
tor from the battery connector. Check that the
electronic timer kit has not been bypassed.

With a suitable Continuity Tester, check the
circuit across the power cord prongs. The
circuit should be open. Ifthe circuitis complete,
check the relay contacts to be sure they are
open, and have not welded closed. [fthe relay

CONTROLLERKIT

BLACK WIRE OF [
DC CORD \ B T
- RED WIRE FROM
° o CONTROLLERKIT
] 2| HEAT SINK ASSEMBLY
WHITE WIRE OF
DC CORD
BLACK WIRE FROM -
CONTROLLER KIT /
GREEN WIRE FROM M DIODE LEAD

Electronic Timer Kit Wiring.
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contacts are open, the power cord is shorted
and must be replaced.

If the power cord is good, the transformer coils
may be shorted.

Problem: Transformer shorted or burned
out.

Transformer failure may be caused by natural
aging, or shorting of adjacent coil turns. A low
or complete lack of output will be observed on
the ammeter, while the transformer may hum.
The AC line fuse or circuit breaker may blow
when the charger is turned on.

To test the transformer, disconnect the power
cord fromits outlet and the DC output connector
from the battery connector. Disconnect trans-
former secondary coil leads “1” and “4” from the
diode terminals, and the transformer capacitor
coil leads from the capacitor terminals. When
disconnecting capacitor leads, use care to avoid
breaking wires .

HIGH VOLTAGE!

WITH THE CHARGER ON, THE IN-
TERNAL CHARGER CAPACITOR
VOLTAGE IS APPROXIMATELY 650
VOLTS. USE EXTREME CAUTION
WHEN WORKING NEAR CAPACITOR
TERMINALS.

In order to apply AC power directly to the
transformer primary coil, the timer must be
bypassed. With the timer bypassed, and
TAKING CARE FOR PERSONAL SAFETY,
connect the power cord to a properoutlet. Ifthe
AC line fuse or circuit breaker blows, the trans-
former is shorted internally and must be re-
placed. [f the fuse or breaker does not blow,
check the transformer secondary and capacitor
coil voltages using a suitable AC voltmeter. If
the measured voltages are substantially lower
than those shown, the transformer is shorted
internally and must be replaced.

SECONDARY
colL )]

2

APPROX,
B1 VAC

a
APPROX.
g 45;‘vw

CAPACITOR
CoiL

JUMPER

SECONDARY
oiL
D
PLACK 4
PRIMARY
= coiL ‘

With Capacitor = £ Lovern

CAPAOITOR
CoiL

Transformer Coil Voltage Test.

If the transformer output voltages are good,
disconnect the power cord from the outlet.
Check the capacitor rating (should be 6 Mfd,
660 volts AC), then carefully reconnect the
capacitor coil leads to the capacitor terminals.
Then, TAKING CARE FOR PERSONAL
SAFETY, reconnect the power cord to the out-
let and again measure the transformer secon-
dary and capacitor coil voltages.

Ifboth read 88 volts AC, the transformerand ca-
pacitor are good (see DC Circuit Test Proce-
dures under “Charger does not turn on”). If the
secondary coil voltage reading is 61 V AC, and
capacitor coil 455 V AC, the capacitor may be
defective (see Capacitor Test Proceduresunder
“Charger does not turn on”, earlier in this sec-
tion) or the capacitor coil leads may not be
making proper electrical contact .

If replacement of a transformer lead terminal is
required, the new terminal MUST be crimped
and soldered.

NOTE

Some transformer lead wires may be
aluminum, and a solderintended for alu-
minum MUST be used.
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DRIVE MOTOR CONTROLLER

The drive motor controller used on electric
operated SILVER-EAGLES is silent in normal
operation. However, during "plug braking"
(reversing the motor while the unitis moving), a
slight "whistle" may be noticed while the con-
troller regulates the motor to a smooth stop.
This is normal, and will cease when the ma-
chine reverses.

The SILVER-EAGLE is wired so the following
conditions must be met before the controller
receives power to drive the machine:

+ The key switch must be "ON",

« the ground/ platform switch must be in the
"PLATFORM" position,

« thelift/drive switch mustbeinthe "DRIVE"
position, and

+ the foot pedal switch must be depressed.

When the drive controller lever on the platform
control console is moved from its center (neu-
tral) position under the above conditions, the
vehicle will respond by moving forward or back.

DRIVEMOTORCONTROLLER

Drive Motor Controller Location.

Sudden application of "full power" to the lever
may switch off controller output. This feature is
designedto protectthe controller,and returning
the leverto its center (neutral) position will reset
the circuit. [If the controller cuts out during
normal lever movement, the lever potentiome-
ter is out of adjustment, and should be cor-
rected.

The drive motor controller is a sealed unit, and
no servicing ofinternal components is possible.
Normal maintenance consists of occasional
checking ofthe controller mounting and all elec-
trical connections for tightness, and removing
dirt and corrosion from the terminals and sur-
rounding areas.

DISCONNECT THE BATTERIES BE-
FORE WORKING ON MOTOR CON-
TROL CIRCUITRY. USE INSULATED
TOOLS TO PREVENT ACCIDENTAL
SHORT CIRCUITS, AND ALWAYS
WEAR SAFETY GLASSES.

When tightening the controller bus bar connec-
tions, AVOID STRESSING THE BARS, which
could crackthe surrounding seals. The control-
ler may be hosed off, or wiped with a damp rag.
Do not reconnect the batteries until the terminal
area is completely dry.

DRIVE MOTOR CONTROLLER
TROUBLESHOOTING

The following procedures are intended to help
diagnose problems in the drive motor control-
ler. Since the controlleris sealed, and not field
serviceable, the intent is to determine if trouble
lies in the controller, orin some other part of the
motor control circuitry.

Two controller troubleshooting sections follow.
The first deals with tests that can be made to
controllers while they are mounted on the
machine. The second section covers "bench
testing" of the controller. To avoid reaching
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Drive System Electrical Schematic.

invalid conclusions, it is important that the tests
be done in the order written.

The controller has built-in features to protect
against damage caused by low voltage. The
power to the motor is reduced whenever the
battery voltage falls below approximately 25
volts. The controller is also protected against
damage due to overheating, which can be
caused by machine overloading. Power to the
motor is reduced if the internal temperature ex-
ceeds 165°F (73° C). Power output is reduced
for as long as the overheating condition exists.
Full power is restored when the unit cools.

These procedures are for diagnosing machines
that DO NOT RUN. If the problem is a motor
that RUNS AT FULL SPEED without drive
control lever input, look for incorrect wiring or
short circuits, especially those which would
connect the “M-" cable (A2) to the “B-" cable
(#13). If wiring is correct, the controller is bad
and must be replaced.

DRIVE MOTOR CONTROLLER TESTS
(ON MACHINE)

These tests require the use of a general pur-
pose Volt-Ohmmeter.

BEFORE PERFORMING TEST PRO-
CEDURES ON MOTOR CONTROL
CIRCUITRY, THE MACHINE MUST
BE JACKED UP, WITH THE DRIVE
WHEELS OFF THE GROUND. SOME
FAULT CONDITIONS CAN CAUSE
THE MACHINE TO RUN UNCON-
TROLLABLY!

BATTERIES OF ELECTRIC MA-
CHINES CAN SUPPLY VERY HIGH
POWER FOR SHORT PERIODS. IF
BATTERIES ARE ACCIDENTALLY
SHORT CIRCUITED, ARCING CAN
OCCUR. ALWAYS DISCONNECT
BATTERIES BEFORE WORKING ON
MOTOR CONTROL CIRCUITRY. USE
INSULATED TOOLS AND WEAR
SAFETY GLASSES!

CHARGING OR DISCHARGING OF
LEAD ACID BATTERIES WILL GEN-
ERATE EXPLOSIVE HYDROGEN
GAS. ALWAYS FOLLOW THE BAT-
TERY MANUFACTURER’'S RECOM-
MENDATIONS WHEN WORKING
AROUND BATTERIES. ALWAYS
WEAR SAFETY GLASSES.

As a first step, check the wiring of the controller
for correctness against the wiring diagram.
Check the security of all connections.
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Check for power to the controller.
Leave the key switch “OFF” for these tests.

Verify that the battery (-) terminal connects to
the “B-" terminal of the controller, and connect
Voltmeter (-) lead to that point. Connect Volt-
meter (+) lead to the battery side of the contac-
tor. Check for full battery voltage. If low, the
trouble is in the battery pack, cable plugs or
cables. .

Connect the Voltmeter (+) lead to the controller
“B+” terminal. A reading of 1 to 5 volts LESS
than the full battery voltage should be obtained.

If FULL BATTERY VOLTAGE is read, the
contactor points have welded, and must be
replaced.

If the reading is ZERO or NEAR ZERO, the
trouble is either a bad controller, a failed 250
Ohm resistor across the contactor, or a fault in
the cable between the contactor and the con-
troller. Trace the cable toinsure itis hooked up
properly. Remove and test the 250 Ohm resis-
tor with the Ohmmeter. If these check out, the
controller is malfunctioning, and must be re-
placed.

Checkfor contactor operation and key switch
input.

Turn the key switch “ON”, and move the drive
lever FORWARD or REVERSE. The maincon-
tactor should operate with an audible click.
Connectthe Voltmeter across the contactor coil
terminals. Meter should show FULL BATTERY
VOLTAGE.

Connect the Voltmeter (-) lead to the “B-" termi-
nal on the controller, and the (+) lead to the key
switch input (top push on) terminal. The meter
should again show FULL BATTERY VOLT-
AGE.

If the contactor coil and key switch input termi-
nal ARE getting voltage, connect the Voltmeter
across the large terminals of the contactor to
insure thatthe contactoris really working. There
should be NO MEASURABLE VOLTAGE
DROP. If any drop is shown, the contactor is
bad.

If the contactor coil and key switch input termi-
nal ARE NOT getting voltage, use the Voltme-
ter to find the open point. Connect the Voltme-
ter(-) lead tothe controller “B-"terminal. Check
the following points with the Voltmeter (+) lead
(in the sequence shown) to trace the flow,
isolate the problem and correct it.

1. Check both sides of the control wiring
fuse,

2. Check both sides of the key switch,

3. Check both sides of the foot pedal mi-
croswitch,

4. Check the contactor coil and controller
key switch input terminal.
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Check platform drive controller circuitry.

The following applies to the STANDARD drive
control lever input configuration, which has a
nominal 5000 Ohm potentiometer connected
as a two-wire rheostat (0 Ohms = full on/ 5000
Ohms = full off).

The booms must be fully down and retracted (in
the stowed position) for this test.

With the key switch “OFF”, disconnect the two
lower “push-on” connectors going to the control
lever inputs of the controller. Connect an
Ohmmeter to the two wires (#3 and #19) going
to the drive control lever, and observe the resis-
tance as you operate the lever. The resistance
in the center ("neutral") position can be be-
tween 4.91 and 5000 Ohms. In full "FOR-
WARD" or "REVERSE", the meter should indi-
cate 0 Ohms.

If these readings are not obtained, the drive
control lever itself may be faulty, or the lever
and its linkage may be out of adjustment.
Remove the drive controller from the platform
console, and operate the lever to verify proper
movement in eitherdirection. Ifthe mechanical
operation looks correct, the drive controller is
defective, and must be replaced.

While the drive control lever wires are off the
controller, use an Ohmmeter to check for short
circuits between the wires and the machine
frame. A resistance of AT LEAST ONE
MEGOHM should be observed. If a lower
reading is seen, inspect the wiring fordamaged
insulation or evidence of contact with battery
acid. If necessary, replace the drive controller.

Reattach one wire (#3 or #19) to each terminal
of the controller. Inspect the terminal area of
the controller closely for a buildup of dirt or acid
residue. A conducting layer may cause electri-
cal leakage between the lever input terminals
and the controller “B-" or “M-"terminals, leading
to faulty operation.

To check for electrical leakage, measure the
voltage at each of the controller potentiometer
terminals (#3 and #19). Connect Voltmeter (-)

- lead to controller “B-" terminal. The key switch

must be “ON”, for this test. The readings at
either potentiometer terminal should be 0 Volts
with the drive leverin NEUTRAL, and 9.9 Volts
with lever full "FORWARD" or "REVERSE".

NOTE

These voltages apply only to controllers
with standard input configuration.

Ifthe readings obtained vary by more than afew
tenths of avolt, the problem may be contamina-
tion on the terminal face of the drive motor
controller. Carefully clean off the terminal area
of the controller with a cotton swab or clean rag
moistened with water, and dry thoroughly. Test
the controller for proper operation. Take steps
to prevent a reoccurrence by keeping dirt and
water from the controller terminal area.

45



SILVER EAGLE (ELECTRIC POWERED)

SERVICE MANUAL

Check Controller input and output.
NOTE

THE MACHINE DRIVE WHEELS
MUST STILL BE OFF THE GROUND.
The "emergency stop" buttons must be
released, andthe foot pedal power switch
on the platform floor must be pressed
prior to performing the following tests.

Connect the Voltmeter (-) lead to the controller
“B-" terminal, and touch the (+) lead to the top
"push-on" terminal. Turn the key switch “ON”.
Full battery voltage (48 volts) should be ob-
served.

Touch the (+) lead to the middle "push-on" ter-
minal. With the drive control lever full "FOR-
WARD" or"REVERSE", a reading ofatleast 10
volts should be obtained.

Touch the (+) lead to the lower "push-on" termi-
nal. With the drive control lever in the center
("neutral") position, you should observe a read-
ing of 4.0 to 4.5 volts. With the drive control
lever full"FORWARD" or "REVERSE", a read-
ing of at least 10 volts should be obtained.

Connect the Voltmeter leads between the con-
troller "B+" and "M-"terminals. The meterread-
ing will vary as the drive control lever is moved
from "neutral" to full "FORWARD" or "RE-
VERSE".

If allthe above readings are as shown, the drive
motor controller and the platform drive control-
ler are good. Ifthe machine stilldoes not drive,
the drive motor may be bad, or the drive line
brake may not be releasing.

Next, measure the current in the “M-” lead.
THE MACHINE DRIVE WHEELS MUST
STILL BE OFF THE GROUND. This is a high
DC current, and is measured with a Shunt/
Meter setup or a clamp-on DC Ammeter. Turn
the key switch “ON”, depress the foot pedal,
and watch the Ammeter (which is being held
against the "M-" lead) while moving the drive
lever "FORWARD" or "REVERSE".

If NO CURRENT flows in the “M-" lead, there is
an open circuit in the motor, or in the wiring
between the motor and controller. Check for
proper operation of the forward (CRF) and
reverse (CRR) contacts in relation to the drive
control lever. If okay, but the motor fails to run,
checkforaloose wire onthe motororcontactor.
Check the motor armature and field coils for an
open circuit.

If a HIGH CURRENT FLOW is observed in the
“M-" lead, but the motordoes not turn, the prob-
lem is either a short in the motor circuit or the
motor itself, or a shortin the controller's internal
plugdiode. Thedriveline brake may also notbe
releasing.
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Test the plug diode as follows:

Cut the power to the machine by disconnecting
the battery connectors. Use an Ohmmeter to
check for short circuits between motor leads
andto ground. Check motor field and armature
for open circuit.

Remove the cable from the controller “A2” ter-
minal. Use the Ohmmeter to check the resis-
tance between the controller “A2” and “B+” ter-
minals. Note the Meter reading, then swap the
leads and take another reading. A LOW RE-
SISTANCE one way, and a MUCH HIGHER
RESISTANCE the other way indicates a good
diode. [f your Ohmmeter has a “Diode Test”
function, use that. If the diode is shorted, the
controller is bad, and must be replaced.

Reconnect the “A2” cable to the controller, and
reconnect the batteries. Turn the key switch
"ON". Check to ensure that the "Emergency
Stop" buttons are released, and switch the
ground/ platform selector to "PLATFORM".

Locate the brake valve on the undercarriage.
Use a voltmeter to check the brake solenoid
coil, while an assistant presses the platform
foot pedal switch and moves the drive control
lever "FORWARD" or "REVERSE". A reading
of 48 volts should be obtained.

If voltage is present at the brake coil, the brake
should operate. Confirm brake operation by
observing the hose leading from the brake
valve to the brake assembly when the brake
valve is activated. Stiffening of the hose will
indicate hydraulic fluid flow.

TROUBLESHOOTING CHART

These Charts briefly outline the “On-Machine”
tests contained in the previous section.

Testing battery circuit. Key switch "Off".

Check battery voltage at
SCR Controller "B -" and
Battery "B+" terminals.

YES Proper voltage for system? NO

Should read 48 volts.
Check voltage at SCR Badly discharged or
Controller "B-" and mis-wired batteries.
"B+" terminals.
Battery voltage (mea- NO
sured above) minus
1-5 volts?

If low - bad 250 ohm
Resistor or Controller.

If high - welded
contactor points.

More, next page ...
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YES

Check contactor coil volts.

Testing control wiring. Key switch "On",
drive wheels off ground, move drive controller
until "Forward/ Reverse" microswitch clicks.

I
Check SCR Controller

Full battery voltage?

terminal "1" (KSI) to
"B-" voltage.

YES

Check SCR Controller

Full battery voltage?

Defective fuse, drive
controller, "Forward/
Reverse" microswitch,
key switch or wiring.

"B+" to "B-" voltage.

YES

I
Turn key switch "Off",
remove pot wires from
controller mid/ lower
terminal.

Full battery voltage?

Wiring to terminal "1"

Check resistance at
potentiometer wires.

YES

Move drive controller
forward or reverse.

Check resistance at

4.91 to 5000 ohms?

Defective contactor.

potentiometer wires.

YES

r

Release drive
controller.

Full forward - 0 ohms?
Full reverse - 0 ohms?

Potentiometer out of
adjustment, defective,

Check for leaks from
pot wiring to frame.

YES

-

Connect pot wires,
turn key switch "on",
remove "Forward/
Reverse" relay coil

1 Megohm minimum?

Potentiometer out of
adjustment, defective,

wires.

Check voltage from
"B-" terminal to mid
"quick connect”
terminal on SCR
controller.

Drive controller in
neutral = 0 volts.
Drive controller full

forward = 0 t0 9.9 volts.

(standard input
configuration only)

Pot or wiring pinched
or leaking to frame.

NO
]
NO
|
] ]
(KSI).
NO
1
NO
|
or wire broken.
NO
NO
|
or wire shorted.
NO
|
NO

More, next page . . .

Acid contamination
aroundterminalsor
bad controller.
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Testing controller input/ output. Key switch DRIVE MOTOR CONTROLLER BENCH
"On", drive wheels off ground, foot pedal de- TESTS

pressed.
To “Bench-Test” the controller, the following
Voltmeter (-) lead to equipment is needed:
controller "B-" lead.
| 1. Aregulated, line operated power supply, or
Check voltage at controller a string of batteries having voltage equal to the
top "push-in” terminal: controllerrating. Since only low power tests will
) be performed, A 10 AMP FUSE SHOULD BE
YES | Drive controller neutral NO WIRED IN SERIES WITHABATTERY STRING
olts = full battery volts? .
to protect both operator and controller against
l— accidental short circuits. A BATTERY
Check voltage at | Key switch off, emer- CHARGER ALONE SHOULD NOT BE USED
middle "push-in” gency stop button AS APOWER SUPPLY since, without a battery
controller terminal: E\L:jvigﬁdt; ;g?:f;fé: own. load, its output voltage may exceed the rating of
loose or bad wiring. the controller.
2. A control input source. For a controller with
the standard input configuration (a 5000 Ohm
YES Controller full forward NO

or full reverse: potentiometer wired as a 2-terminal rheostat),
Volts = at least 10? any 5000 Ohm potentiometer will workfine. For
controllers with other input options, use a simi-

lar type of drive controller to that on the ma-
Check voltage at | Bad SCR Controller. chine.

bottom "push-in"
controller terminal:

3. A contactor with a 250 Ohm, 5 Watt resistor

across its contacts, and an “ON/ OFF” toggle
Drive controller neutral: switch.
Volts = 4 to 4.5?

YES Controller full forward NO 4. Atest board consisting of incandescent light
or full reverse: bulbs having the same voltage as the test
Volts = at least 10? setup. Series wired 12-Volt light bulbs can be
used to obtain the required voltage: e.g., for 48
Check for current Drive control potenti- Volts, use four(4) 12-Voltlamps wiredin series.
flow between ter- ometer or wiring bad. o
minals "B+" and "M-". 5. Ageneral purpose ordigital Volt-Ohmmeter.
YES NO
" Current present ?
If current flows, but Change motor, contac-
motor doesn't turn, tor, or controller.
shorted motor or

Forward/ Reverse
contactors or plug
diode. Bad controller.
Brake not releasing.
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CONTROLLER BENCH TESTS

First, pick up the controller and shake it. If
anything rattles around inside, the unit is defec-
tive, and must be replaced.

Connect the controller to the power supply as
shown on the diagram below. Connect the
Voltmeter leads to the controller “B+” and “B-”
terminals.

Turn on the power supply (NOT THE CON-
TACTOS%), and watch the Voltmeter. The read-
ing should BUILD UP SLOWLY over several
seconds to the full battery voltage. Ifitdoesnot,
the controller is bad.

The test lamp SHOULD NOT COME ON at this
point. If it does, the controller is bad.

Turn on the switch operating the contactor, and
the toggle switch input to the controller. Move

the control input source, and watch the lamp
brightness. The test lamp should go smoothly
from FULL OFF to FULL ON with control
operation.

Test the controller’s "high speed disable" func-
tion (if applicable). Turn the contactor operat-
ing switch off. Move the controlinputto "fullon”,
then turn the switch back on. The test lamp
SHOULD NOT COME ON until the control is
turned nearly ALL THE WAY DOWN and then
turned back UP.

Test the controller's "fault" function by pulling
off one of the control potentiometer connec-
tions. Thetest lamp SHOULD NOT COME ON
when the Drive Controller is moved to FOR-
WARD or REVERSE.

Remove the controller from the test setup, and
check the internal plug diode as described in
the troubleshooting section.

KEYSWITCH

ON/OFF SWITCH
N

24-36 VOLT

BATTERY el

Rige!
PRFEN 3
R

PEDAL
POT BOX

Bench Test Set-Up.
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EMERGENCY STOP BUTTONS

Two emergency stop buttons (one onthe ground
control panel, and one on the platform control
panel) act as power “on/ off” switches. Both
switches must be “ON”to operate the machine.
When either of the emergency stop buttons is
depressed, all functions stop immediately and
the drive line brake is automatically applied. IF
SO EQUIPPED, the axle brakes will also en-

gage.

When troubleshooting the electrical circuit; if
there is a problem with the emergency stop
button, check the wiring to the button. If the
wiring is correct, replace the emergency stop
button.

FOOT PEDAL SWITCH

The foot pedal is a double pole, double throw
switch which must be fully depressed before
any machine function can be operated from the
platform. When the foot pedal switch is re-
leased, powerto the hydraulic pump, andtothe
lift and drive function solenoid valves is termi-
nated, and all machine functions stop. The foot
pedal switch is located on the floor of the
platform.

When troubleshooting the electrical and hy-
draulic circuits to the platform, ensure that the
foot pedal switch is depressed. Check the
wiring to the foot pedal switch. [f the wiring is
correct, but there is a problem with the foot
pedal circuit, replace the entire switch.

MOVEMENT ALARM

The movement alarm is activated as soon as
the machine’s drive controller is moved off the
center “Neutral” position.

Ifthe movement alarm does not function, check
the wiring. Ifwiringis correct, replacethe alarm.
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TILT ALARM

The tilt alarm gives an audible warning when
the machine s five degrees or more out of level.
The alarm can be tested by manually tipping
the alarm sensor (see test procedure, below). If
the tilt alarm does not function, check the horn,
then check the output relay.

Check the wiring. If wiring is correct, replace
the alarm.

90° CORNER

® />

SUNDSTRAND

90° CORNER

O O

P/Q

Tilt Alarm 90 Degree Corner.

TILT ALARM ADJUSTMENT

The tilt alarm can be adjusted. Before attempt-
ing to adjust the alarm, park the machine on a
flat, level surface. Fill the tires to the proper
pressure (liquid ballasted tires only).

Level the base of the alarm by tightening each
of the three flange nuts to take up approxi-
mately one half of its spring’s travel. During the
remainder of the adjustment procedure, DO
NOT ADJUST THE NUT ON THE 90° COR-
NER.

Checkto be sure the electrical connections are
correct. Slowly tightenthe nutonone ofthetwo
corners ADJACENT to the 90° corner until the
light-emitting diode (LED) just turns on, indicat-
ing that the circuit is closed. Note the position
of the nut.

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

Adjustthe nutonthe OTHER corneradjacentto
the 90° corner in the same manner. The alarm
is now level, to the degree of accuracy deter-
mined by the nut adjustments and the surface
on which the machine is sitting. Test the tilt
alarm for proper function.

TILT ALARM TEST

Individually push down on each of the three
fastened corners of the tilt alarm. There should
be enoughtravelto causethe alarmto soundas
each corner is pressed. If not, the flange nuts
have been tightened too far. Loosen the nut
onthe 90° corner, and repeat the adjustment
procedure above. This “Push-to-Test” feature
enables the tilt alarm to be tested without losing
its adjustment.
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RELAYS

Six relays are associated with machine func-
tions (refer to Electrical Schematic at the back
of this manual). They are:

Tilt alarm and warning horn(CRT)
Forward / Reverse (CRFR)

Low pressure switch (CRL)

High pressure switch (CRH)

Left turn (CRLT)

Right turn (CRRT)

OOk wN -

FUSES

Four fuses are found on the machine, but only
three are associated with machine functions:

Fuse #1 (5 amp) - Alarm circuit (24 volt)
Fuse #2 (10 amp) - Main system

Fuse #3 (10 amp) - Drive/Steer
Fuse #4 (5 amp) - Not used

Check for blown fuses. Be sure to REPLACE
BLOWN FUSES WITH FUSES OF THE COR-
RECT SIZE.

DC CONTACTORS

The “Forward/ Reverse” contactor is a paired
single pole, double throw contactor. The “Trac-
tion and Pump” isolating contactors are single
pole, single throw (On/Off) contactors.

RELAYS

FUSN

DC CONTACTORS
Electrical Compartment.

All three contactors have silver cadmium oxide
contacts. These contacts have been designed
to operate with a minimum of bounce and are
extremely long wearing. The coils use 6 mm
spade connectors. Power dissipation at 50% is
15 to 25 watts, and 7 to 12 watts at 100%.

CONTACTOR MAINTENANCE

The contactors should be inspected for con-
tamination and spark damage. Itisimportantto
ensure that NO FERROUS METAL HAS BEEN
ATTRACTED TO THE MAGNETS, and peri-
odic cleaning with the aid of a pressurized air
line is recommended.

NOTE

These contactors are fitted with life ex-
tending magnetic “blow-outs”. It is im-
portant to ensure that NO FERROUS
METAL HAS BEEN ATTRACTED TO
THE MAGNETS, and periodic cleaning
with the aid of a pressurized air line is
recommended.

AUTOMATIC WARNING BEACON

There are two types of optional automatic warn-
ing beacons available. One is a “strobe” type,
with no moving parts, thatgives an intense light.
The other has a rotating reflector with a less
intense light. The beacon activates whenever
the ignition is on.
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MECHANICAL
COMPONENTS

Following is adescription ofthe major mechani-
cal components of the SILVER-EAGLE.

TIRES

Pneumatic, liquid ballasted8.75-16.5LT, 8 ply
tires are standard. Check tires for correct pres-
sure, and inspect for cuts, sidewall damage or
abnormal wear. Any tire faults MUST BE COR-
RECTED before further machine operation.
Consult your tire dealer if ballast is needed.

Foam filledtires are an available option. Check
for any significant sidewall or other damage.

CHANGING TIRES

T\ CAUTION

LIQUID BALLASTED AND FOAM
FILLED TIRES ARE EXTREMELY
HEAVY. CARE MUST BE TAKEN TO
AVOID PERSONAL INJURY.

When a tire change is necessary, ALWAYS
BLOCK THE WHEELS before you raise the
machine. Loosenand remove lug nuts, and pull
off the wheel. Replace the tire, and reinstall.
Fasten lug nuts, and tighten to proper torque.
Lower the machine and remove the blocks.

WHEELS AND LUG NUTS

Front and rear wheels are different, and ARE
NOT INTERCHANGEABLE. Check the secu-
rity of the wheel lug nuts and examine the wheel
rims for damage.

SUPERSTRUCTURE

Steam clean the superstructure, andinspect all
welds and brackets. Check for cylinder pivot
pins that turn in their mountings, which can
indicate sheared pin lock bolts.

HOSES AND CABLES

Inspect all hoses and electrical cables for secu-
rity and damage. Check for leaks at fittings.
ANY DAMAGED HOSES OR CABLES
SHOULD BE REPLACED.

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

LIFT PUMP MOTOR ASSEMBLY

Operate the motor, and check all securing bolts
for tightness. Check cables and hoses for se-
curity and leaks.

TOWING PACKAGE

A towing package is an available option on all
SILVER-EAGLE models. IF SO EQUIPPED,
the machine can be towed behind another
vehicle, at speeds not to exceed four miles per
hour.

Connect the machine to the tow vehicle. Pull
lever provided to disengage the rear (drive)
axle, and pull control valve to allow front (steer-
ing) wheels to track the towing vehicle.

MISCELLANEOUS EQUIPMENT

Check all miscellaneous equipment mounted
on the machine for secure attachment. Check
for evidence of oil or hydraulic fluid leakage.
Check all cables and hoses for secutity and
damage.

CYLINDER PIVOT PINS AND PIN
BUSHINGS

Check all cylinder pivot pins and pin bushings
for wear. Elevate the booms and check each
pinindividually for rotation or movement. If pins
rotate, check if pin locking bolts have sheared.
If wearis detected, the pin or bushing may need
to be replaced.
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PIN REPLACEMENT

BOOM PIVOT PIN REPLACEMENT

T\ CAUTION

Itis IMPORTANT TO MAINTAIN COR-
RECT ALIGNMENT between the boom
and side plates during this operation.
Any relative movement will make fitting
of the pins more difficult.

Supportthe boom and upper structure securely.
Remove the pin locking bolts, and drive out the
pivot pin, taking care not to damage the inner
bore.

PIVOT PIN

L4

Boom Pivot Pin Replacement.

Install new pin and locking bolts (lubricate bolts
before installation). Apply grease to pin.

PARALLEL ARM PIVOT PIN
REPLACEMENT

SUPPORT THE BOOM SECURELY. Remove
the pin locking bolts, and drive out the pivot pin.

"\ CAUTION

Upon removal of the pin, the parallel arm
WILL DROP if not held. The armisrela-
tively light, and can be held manually in
position while the new pin is installed.

BOOM

PIVOT PIN

PIVOT PIN

PARALLEL ARM
Parallel Arm Pivot Pin Replacement.

Install new pin and locking bolts (lubricate bolts
before installation). Apply grease to pin.

LIFT CYLINDER PIVOT PIN
REPLACEMENT

SUPPORT THE BOOM. Operate the proper
boom lift control to release hydraulic pressure
andremove any load ontheliftcylinder. Remove
the pin locking bolts, SUPPORT THE LIFT
CYLINDER and remove the pin.

Install new pin and locking bolts (lubricate bolts
before installation). Apply grease to pin.

BOOM

PIVOT PIN

PIVOT PIN

LIFT CYLINDER

Lift Cylinder Pivot Pin Replacement.
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PLATFORM LEVEL CYLINDER PIVOT PIN
REPLACEMENT

SUPPORT THE PLATFORM to remove the
load on both master and slave leveling cylin-
ders. Remove the pin locking bolts, and re-
move the pin.

Install new pin and locking bolts (lubricate bolts
before installation). Apply grease to pin.

MASTER
LEVELING
CYLINDER

SLAVE LEVELING CYLINDER
Level Cylinder Pivot Pin Replacement.

EXTEND (TELESCOPE) BOOM CYLINDER
PIVOT PIN REPLACEMENT

Remove the pin locking bolts, SUPPORT THE
CYLINDER and remove the pin. When chang-
ing the rod end pivot pin, it may be necessary to
extend the boom out to expose the pin.

NOTE

If the extend boom has been greased,
the pin recess may be filled and not
readily visible. We recommend using
only dry silicone lubricant on the boom.

OUTER BOOM
EXTEND CYLINDER

.

PIVOT PIN

INNER BOOM 4/

4

Extend Cylinder Pivot Pin Replacement.

BOOM LIFT CYLINDERS

The boom lift cylinders are of the double acting
type. During operation, the cylinders should not
leak, but a slight dampness at the rod seal is
acceptable. The pivot pins should be checked
for wear. Check the pivot pin locking bolts for
tightness. The cylinderand holding valve should
be inspected for fluid leakage, damage and
security.

LIFT CYLINDER SEAL REPLACEMENT (ON
MACHINE)

SUPPORT THE BOOM. Operate the proper
boom lift control to release hydraulic pressure
and remove any load in the lift cylinder circuit.
Clean the end of the cylinder, and loosen the
cylinder end cap by several turns.

Remove the rod end pivot pin, and support the
cylinder barrel. Loosen the end cap com-
pletely, and withdraw it carefully over the piston
rod. TAKE CARE NOT TO DAMAGE THE
ROD SURFACE, AND GUARD AGAINST
DIRT ENTERING THE SYSTEM.

Replace the seals in the end cap, and reas-
semble the lift cylinder, again AVOIDING DIRT
AND ROD DAMAGE.

PIVOT PIN

Lift Cylinder Seal Replacement.
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SEALS

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

Extend the cylinder, and examine the protrud-
ing rod for score marks and damage. Cleanthe
holding valve, and examine for signs of leak-
age. BLEED THE SYSTEM after reinstalling
the cylinder.

BOOM EXTEND (TELESCOPE)
CYLINDER

Theboom extend (telescope) cylinderisadouble
acting cylinder. It must be removed from the
machine before a thorough inspection can be
carried out.

EXTEND CYLINDER REMOVAL

Elevate the upper boom to the horizontal posi-
tion. Extend the boom just enough to expose
the upper cylinder pivot pin on the inner boom.
Disconnect the hydraulic hoses from the cylin-
der. Remove the pivot pins from the inner and
outer boom, and withdraw the cylinderfromthe

boom.
T\ CAUTION

With the extend cylinder discon-
nected, CARE MUST BE TAKEN TO
PREVENT THE INNER BOOM FROM
SLIDING OUT OF THE OUTER BOOM.
Secure the inner boom in the fully
retracted position.

PIVOT PIN

EXTEND CYLINDER SEAL REPLACEMENT

Remove the end cap from the cylinder. Pullthe
cap and rod straight out of the cylinder barrel.
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 weatr.

Remove the old seals, and install a new set.
EXTEND CYLINDER INSTALLATION

WITH THE UPPER BOOM IN THE HORIZON-
TAL POSITION, slide the extend cylinder into
the boom. Install the pivot pins and hoses.

CHECKING HOLDING VALVES

Clean the end of the cylinder, and loosen the
cylinder end cap.

Stop the motor, and activate the appropriate
control lever several times to dissipate residual
pressure. Ifthecylinder subsequently beginsto
move, the valve is faulty and the cartridge
should be replaced.

NOTE
The holding valve is pre-set at the fac-

tory.
i PIVOT PIN

EXTEND CYLINDER

Extend Cylinder Service.

57



SILVER EAGLE (ELECTRIC POWERED)

SERVICE MANUAL

WEAR PADS

The nylon wear pads should be checked for
wear approximately every six months. Fully
retract the upper extend boom, and check the
gap between the upper wear pad and the outer
boom section, at the lower end of the boom.
Inspect the side and lower pads as well.

Then, extend the boom out, and check the gap
between the lower wear pad and the inner
boom section, at the upper end of the outer
boom section. Inspect the side and upper pads
as well.

T\ CAUTION

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

FRONT (UPPER END) WEAR PAD
REPLACEMENT

Remove the bolts holding the lower pad, and
remove the pad (the boom may need to be ex-
tended out a short distance). Install replace-

OUTER BOOM

%/ EXTEND CYLINDER
INNER BOOM
Front (Upper End) Wear Pad Replacement.

EXTEND CYLINDER

INNER BOOM

ment pad by hammering gently into place, then
securing pad with mounting bolts. Repeat this
procedure for the side and top pads if required.

OUTER BOOM

REAR WEAR PADS

LEVEL SLAVE CYLINDER
Rear (Lower End) Wear Pad Replacement.

REAR (LOWER END) WEAR PAD
REPLACEMENT

With the booms in stored position, extend the
upper boom until the platform rests on the
ground. Remove the platform pivot pin and the
platform leveling slave cylinder upper pin.
Remove the three bolts holding the upper end
of the moving anchor to the extend boom sec-
tion, and set it down. Be careful not to damage
the catrac or hoses.

Retract the extend boom until the upper (front)
extend cylinder pivot pin approaches the outer
boom section. Remove the pin and the front
wear pads, then raise the upper boom to clear
the platform. Carefully slide the inner boom out
ofthe outer boom section, supporting the boom
as it is removed. The rear pads are merely
trapped in the space between the inner and
outer boom sections. Replace the rear pads,
trimming as necessary for proper fit.

Reassemble the boom, making sure the pads
are aligned properly as the inner boom section
is inserted into the outer boom.
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PLATFORM LEVEL CYLINDERS

The platform level cylinders are of the double
acting type. The pivot pins should be checked
for wear. Check the pivot pin locking bolts for
tightness. The cylinders should be inspected
for fluid leakage, damage and security. The
seals should be replaced wheneverthe cylinder
is serviced.

LEVEL CYLINDER SEAL REPLACEMENT

Lowerthe upperboom. SUPPORT THE PLAT-
FORM to remove the load on both master and
slave leveling cylinders. Remove the pin lock-
ing bolts, and remove the pin.

Clean the end of the cylinder, and pull the cap
and rod straight out of the cylinderbarrel. TAKE
CARE NOT TO DAMAGE THE ROD SUR-
FACE, AND GUARD AGAINST DIRT ENTER-
ING 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 wear.

Removethe old seals, andinstall a new seal kit.
MASTER LEVELING CYLINDER
BLEED NIPPLE

PIVOT PIN

PIVOT PIN
SLAVE LEVELING CYLINDER

Level Cylinders.

PLATFORM LEVELING PROCEDURE

After a platform level cylinder has been
repaired or replaced, or if the platform does
not remain level with the raising and lowering of
the boom, the Platform Leveling Circuit may
need to be bled.

NOTE

Assistance is required in order to per-
form the bleeding procedure. One per-
son is needed to operate the platform
level control, while the second person
bleeds the system.

With all booms retracted, check the hydraulic
fluid level in the tank. Slightly loosen the bleed
nipple at the base of the leveling cylinder.

HYDRAULIC FLUID WILL BE FORCI-
BLY EJECTED FROM THE BLEED
NIPPLE. LOOSEN NIPPLE SLOWLY.

Operate the platform level control to move the
platform fully backward and forward, repeating
as necessary in order to expel any air from the
system. Tighten the bleed nipple, and top off
the hydraulic tank. Repeat the procedure as
required until all air is expelled.
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SAFETY AND INSTRUCTIONAL
LABELS

Insure that all safety and instruction labels are
in place and legible. Referto Parts Catalog for
proper part number when ordering.

14 13 3 4 *15*'7 16
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Index for decal location. ~ * 6-"Beware, Potential Hazard" Decal
NOTE: asterisk indicates safety-related item: * 7 - "Danger, Electrocution Hazard" Decal
* 8 - '500 Lb Payload Capacity" Decal

* 1 - Platform Control Panel Decal 9 - "Caution For Hydraulic Fluid Use" Decal
* 2 - Platform Control Lever Decal 10 - Model Designation Decal

3 - Stripe * 11 - Ground Electrical Box Decal

4 - "Simon" Decal * 12 - Ground Control Lever Decal

5 - "Disengage Lockpin" Decal 3 13 - "Silver Eagle" Decal

14 - "Eagle's Head" Decal
* 15 - Tire Care Decal
(o 16 - "120 VAC" Decal
* 17 - Platform Operation Instruction Decal
* 18 - Drive Speed Warning Decal

*11 o

|- 1 ] *12
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.

TROUBLESHOOTING

Before investigating a malfunction, check the
following items:

The ignition switch should be in the “ON”
position.

The emergency stop buttons on both the
ground and platform control panels should
be released (turn clockwise to reset).

The ground/ platform selector switch on
the ground control panel should be at the
correct setting. The lift/ drive selector
switch on the platform control panel must
also be set to the correct function.

When attempting to operate any function
from the ground control panel, the “Pump”
push button must be depressed.

When attempting to operate any function
from the platform, the foot pedal on the
platform floor must be depressed.

Check that battery connections are se-
cure, and batteries have sufficientcharge.

Hydraulic fluid should be at the correct
level.

Problem: Pump motor will not operate.

Operate pump and check voltage at bat-
teries.

Check voltage at pump.

Examine electrical circuit for loose con-
nections.

Check the contactor for proper operation.
Inspect pump motor brushes.

Check pump for mechanical defect

Problem: Pump motor operates, but does
not generate hydraulic pressure.

Check for hydraulic fluid leaks.

Examine pump assembly for mechanical
defect.

Check pressure relief valve for correct
pressure setting.

Check 3-way, 2 position lift/ steer valve on
hydraulic system manifold block for cor-
rect operation (refer to "MANIFOLDS"
section under "HYDRAULIC SYSTEM").
Problem: Pump motor is slow in operation.

Check that the safe working load has not
been exceeded.

Check pressure relief valve for correct
pressure setting.

Verify that the correct grade of hydraulic
fluid is being used.

Check for sufficient battery output.

Check electrical circuit for bad or loose
connections.
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Problem: Pump motor will not stop when
machine is switched to DRIVE.

Check pressure switch and relays for
correct operation.

Check operation of diverter valve.
Check diverter valve diode.

Check that the DC contactor contacts
have not welded.

T\ CAUTION

DO NOT ATTEMPT TO CLEAN CON-
TACTS WITH ABRASIVE MATERIAL.
REPLACE CONTACTOR.

Problem: Booms will not raise or lower.
Check for sufficient battery output.
Check for hydraulic fluid leaks.

Check holding valves for sticking or dam-
age.

Problem: Extend boom does not operate.

Check pressure relief valve for correct
pressure setting.

Inspect boom assembly fordamage, or for
obstruction between the inner and outer
boom sections.

Checkboom sliding surfaces for proper lu-
brication. Lubricate as necessary with
silicone spray.

Problem: Swing function does not operate.

Problem: Drive motor will not operate.

Problem: Machine steers sluggishly, or
not at all.

Problem: Machine only operates in LOW
SPEED mode.

Check for obstruction at the swing gear-
box or swing bearing gear surfaces.

Inspect hydraulic swing motor and gear-
box for proper operation.

The mechanical swing stop may be pre-
venting rotation in one direction.

Check contactors for proper operation.

Check drive motor electrical circuit for
broken or loose connections.

Check cross port relief valves for correct
pressure settings.

Check 4-way, 3 position directional sole-
noid valve for correct operation.

Inspect steer cylinder seals for leaks.

Check forloose or damaged steering link-
age.

Examine electrical connections on steer-

ing control switch (thumb button located
on drive control lever).

Inspect boom limit switches for proper
adjustment.

Verify that the brake is releasing.

Check that booms are in stowed position.
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Problem: HIGH SPEED mode is available
with booms elevated.

Check drive control lever for correct op-
eration.

Inspect boom limit switches for proper
adjustment.

Check settings of low speed drive poten-
tiometer.

Problem: "EMERGENCY STOP" function
does not work.

Check that the “Emergency Stop” button
is operating correctly.

Problem: Drive motor controller does not
operate.

See troubleshooting, test procedures and
charts under “Drive Motor Controller”.

Problem: Battery charger does not operate.

See troubleshooting section under “Bat-
tery Charger”.
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MAINTENANCE SCHEDULE

The Simon SILVER-EAGLE is designed to re-
quire aminimum amount of maintenance. How-
ever, it is essential that the specified services
be performed attheindicatedintervals, and that
the instructions contained in this manual are
followed to ensure safety and reliability.

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

NOTE

As with any new machine, minor fluid
leaks may occur until the various hy-
draulic components and pipe fittings are
fully seated. It is particularly important
that, for the first three months of opera-
tion, all hydraulic components, hoses
and pipe fittings be checked regularly for
leaks andtightness, andcorrective action
taken as required. Correction of minor
fluid leaks and general tightening of
machine components during this initial
period are not considered as reimburs-
ible expenses under the Simon Limited
Warranty.

Pivot Pins and Bearings

All pivot pins are treated with a high oil absorp-
tion, corrosion resistant coating.

All pivot pin bearings use special steel backed
bushings.

Intropical climates or otheradverse conditions,
pins and bearings may require more frequent
lubrication.

General Maintenance Tips

Never leave components or hoses open.
They must be protected from contamination
(including rain) at all times.

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

Use only recommended lubricants. Improper
lubricants or incompatible lubricants may be
as harmful as no lubrication.

ALWAYS clean the surrounding area before
attempting to open hydraulic or engine sys-
tems.

Watch for makeshift "fixes", which can
jeapordize safety as well as lead to more
costly repairs.

Any work platform found not to be in safe
operating condition should be removed from
service until repaired. All repairs should be
made by authorized personnel in confor-
mance with the manufacturer’s operating,
maintenance, and repair manuals.
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ROUTINE SERVICING

NOTE

The following recommendations are
based on the advice of suppliers, and
the requirements of various safety regu-
lations. They should be followed with
discretion based on factors such as
amount and type of machine usage, en-
vironmental conditions, and local safety
regulations.

DAILY SERVICE
Hydraulic System

Before checking the hydraulic fluid level, en-
sure that the machine booms are stowed in the
traveling position, and the machine is standing
on level ground. Fluid level must be to full mark
on sight gauge, located on the side of the tank.
If the reservoir requires additional fluid, refer to
the Lubrication Chart for the correct grade.

After checking the fluid level, ensure that the
filler cap is secure to prevent entry of water or
other impurities into the tank.

Tire Condition

Check that the machine tires are in good condi-
tion. Check tire pressure.

Platform Safety Gate

Check the security of the platform safety gate
and latching mechanism.

WEEKLY SERVICE

Control Valves

Platform and ground control valves must be
checked for correct operation. Check that all
control valve handles automatically return to
the center (neutral) position.

Hydraulic System

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

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, cylinders and

leveling system to ensure that they are posi-
tively secured in position.
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MONTHLY SERVICE
Hydraulic System

Allow the machine to stand overnight, or for at
least eight hours, without operating the pump.
This will allow water and any otherimpurities to
separate out of the hydraulic fluid and settle to
the bottom of the tank.

Disconnect the 3/4 inch pipe fitting from the
pump side of the ball valve at the bottom of the
tank, and block off to prevent fluid leakage from
the system.

Open the ball valve just enough to allow a
gradualtrickle of fluid. Drain fluid from the tank
into atransparent container, untilclean hydrau-
lic fluid flows. Under normal operating condi-
tions, a maximum of one-half pintis usually suf-
ficient to remove all impurities.

Check fluid color. If the hydraulic fluid does not
flow clearamber, but has a cloudy appearance,
it is usually an indication that water is present.
A dark brown color, accompanied by a strong
“burnt” smell, indicates that the fluid has over-
heated. If either condition occurs, a complete
hydraulic fluid and filter change will be neces-

sary.
The cause of hydraulic fluid deterioration should
be investigated and rectified. Have fluid ana-
lyzed by a qualified laboratory.

Check for hydraulic system leaks.

Chassis Bolts

Check all bolts for signs of looseness.

Swing Bearing

Remove any dirt from between the swing bear-
ing gear teeth, and lubricate.

NOTE

If solvents or a high-pressure washer
are used for cleaning the machine, re-
lubricate the swing bearing teeth (see
Lubrication Chart).

Grease the swing bearing while rotating the
superstructure as necessary to insure proper
lubrication.

Check swing gearbox oil level. Top off as
required.

The filler plug is located at the top, and the drain
plug at the bottom of the gearbox housing. With
the machine on levelground,the oil level should
reach the filler plug hole. Low oillevelis usually
due to seal failure on the wormshatft.

On Model 41/24, the swing gearbox top bear-
ing should be iubricated with a quality bearing
grease. Add grease through the fitting on the
top center of the gearbox until grease comes
out the purge port on top of the box.

Lubrication

Lubricate all small pivots (but not the main pin
pivots) throughout the machine with any good
quality medium grade oil. Special attention
should be given to the platform control lever
pivots.

Pivot Pins

Examine all pivot pins on booms, cylinders and
leveling system to ensure that they are posi-
tively secured in position.

Drive Gearbox

Check drive gearbox oil level. Top off as
necessary.

Drive Line Brake

Check fluid level in drive line brake.
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SEMI-ANNUAL SERVICE
Platform Leveling

Examine both platform leveling cylinders, par-
ticularly at the pivot points, for any sign of wear
or damage. Ensure that the end fittings are
secure.

Check cylinders and hose fittings for leaks.
Platform Pivots

The main pivots on the booms, cylinders and
leveling system are fitted with corrosion resis-
tant pins, and pre-lubricated bearings. Check
the bearings with the pivot pins removed.

The bearings use special steel backed bush-
ings. If the bearings should show any defect,
they must be replaced with the correct type.

Boom Cylinders

Fully retract, then extend each boom lift cylin-
der, and the upper boom extend cylinder. At
each extreme position, check that there is no
movement between cylinder rod and bearing
housing, or between cylinder cap and tube.

Check all cylinders for hydraulic fluid leakage.

Rear (Drive) Axle

Check axle differential housing oil level. Top off
as required.

Hydraulic Line Filters
Change the return line filter element.
Change the suction line filter element.

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

Test All Machine Systems
Test the operation of the drive assembly, in-
cluding drive shaft, axle, couplings, drive motor

and gearbox.

Test the operation of the swing bearing, motor
and gearbox.

Test the operation of the platform rotator.

Test the operation of all machine boom func-
tions.
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ANNUAL SERVICE
Swing Gearbox

Rotate the superstructure for a short period to
warm the oil in the swing gearbox. This will
allow the oil to flow more freely, and hold any
impurities in suspension. Remove the drain
and filler plugs from the gearbox housing, and
drain the oil. Replace drain plug.

Fill swing gearbox. Replace filler plug.
Flexible Hoses

Inspect all hoses over their complete length.
Replace any hoses showing looseness or cor-
rosion at the end fittings. Replace hoses exhib-
iting cracking, blistering or excessive wear of
outer protective covering.

Hydraulic Fluid

Ifthe hydraulic system has been properly main-
tained, the fluid should only needto be changed
once eachyear. This, of course, willdependon
machine application, amount of use, tempera-
ture, 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 contami-
nation, it will be necessary to completely drain
and refill the entire hydraulic system.

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

Open the drain tap, and completely drain the
fluid from the tank. Remove the tank top plate
for internal inspection and cleaning.

Clean or replace the suction hose, and close
the drain tap. Reinstall the tank top plate,
replacing the gasket if necessary, and refill the
tank to the correct level.

Drive Line Brake
Check condition of fluid and top off.
Structural Examination

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

Platform Mounting

Check that platform mounting bolts are se-
cure. Check that platform frame members are
in good condition.

FOUR YEAR INTERVAL SERVICE
Pivot Pins and Bearings

Remove the pivot pins for examination. Check
the pivot pin bearings with the pivot pins re-
moved. Replace bearings as necessary. Pivot
pins are treated with an oil absorbing, corrosion
resistant coating. The bearings are steelbacked,
and copolymer lined. Replace with the correct
type of pins and bearings.
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DAILY OPERATIONAL CHECKLIST

All checks must be completed before operation of the Silver-Eagle.

MODEL NUMBER INSPECTED BY

SERIAL NUMBER ’ DATE

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

Keep your SIMON SILVER-EAGLE clean!!

THIS CHECKLIST MUST BE USED DAILY. 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. Check unit for any prior-shift or transportation damage, i.e. missing
parts, torn or loose hoses, hydraulic fluid leaks, torn or disconnected
wires, flat or damaged tires, etc. The doors on both sides can be
opened to inspect components inside.

2. Check hydraulic fluid level with all cylinders retracted. Fluid level
should be to full mark on sight gauge.

3. Check that hydraulic pressure is as stated on the Data Plate.
4. Check that wheel lug nuts are tightened to proper torque.

5. Check tires for damage and proper inflation pressure.

6. Check for bent or sagging hose track.

7. Check platform and gate for damage.

8. Check safety belt connection.
9. Check battery terminals for cleanliness and tight connections.

10. Check emergency hand pump for proper operation and hydraulic
pressure as stated on Data Plate.

11. Check pressure gauge on filter assembly. Replace filter element if
gauge reads 20 PSI or higher. We recommend replacing both suction
and return filter elements at the same time.
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INITIAL

INITIAL

DAILY OPERATIONAL CHECKLIST (CONTINUED)

DESCRIPTION

12.
13.

14.

15.

16.

18.

Check that drive interlock system has not been tampered with.
Check warning and operating instruction decals for legibility.

After pre-inspection checks have been completed, check ground
control station for proper operation. (Refer to "Ground Operation and
Checks" in Operators Manual).

Check platform controls for proper operation. (Refer to "Platform Op-
eration and Checks" in Operators Manual).

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

Check "Emergency Stop" function at both ground and platform.

ADDITIONAL MAINTENANCE REQUIREMENTS

FOR SEVERE USAGE APPLICATIONS

DESCRIPTION

DAILY

1.

Inspect pylon boots, cylinder boots, controller boots, etc., for cuts or
other damage after every eight hours of service. Repair or replace if
necessary.

2. Check hydraulic system for leakage after every eight hours of opera-
tion.

WEEKLY

1. Inspect condition of hydraulic fluid. Fluid should have a clear, amber
color.

2. Lubricate all grease fittings.

3. Check all decals for legibility.

4.  Apply dry lubricant to swing drive pinion gear.

71



SILVER EAGLE (ELECTRIC POWERED) SERVICE MANUAL

MONTHLY OPERATIONAL CHECKLIST
MODEL NUMBER INSPECTED BY

SERIAL NUMBER DATE

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

Keep your SIMON SILVER-EAGLE clean!!

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 OF CHECKS
1. Perform all checks listed on Daily Operational Checklist.
2. Lubricate all grease fittings (including those on drive shaft).

3. Inspect condition of hydraulic fluid in the reservoir. Fluid should be a
clear, amber color.

4. Check hydraulic system for leaks. Examine hoses for signs of exces-
sive wear, chafing or twisting. Replace worn hoses if necessary.

5. Inspect the work platform and boom structure for damage and condi-
tion of welds.

6. Check the low speed drive to ensure it is within specified limits.
7. Check emergency descent system.

8. Check all decals for legibility.

9. Clean and lubricate all valve controls so they do not stick.

10. Check joints and linkage pins for security.

11. Check tires for cracks and other damage.

12. Check for unit damage, broken welds, improper or quick fixes, (i.e.
wired parts, improper parts).
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INITIAL

INITIAL

MONTHLY OPERATIONAL CHECKLIST (CONTINUED)

DESCRIPTION

13.
14,

15.

16.

17.

18.

19.

20.

Torque eight bolts on axle mounting blocks.

Check rubber wrap around hoses at moving anchor and extend boom.

Check boom hose track for sag and other damage. If damaged,
repair, and correct the cause of damage, i.e. hoses too tight, breaking
cross braces and worn, cracked or abraded hoses.

Check torque of swing bearing bolts.

Check adjustment and security of swing drive. There should be a
slight amount of backlash between the superstructure and undercar-
riage when properly adjusted.

Check oil level in swing drive. It should be half filled.
On Model 41/24, grease top bearing.

Check oil level in rear axle. (Refer to Lubrication Chart)

Check snap rings on cylinder and other pins.

ADDITIONAL MAINTENANCE REQUIREMENTS

FOR SEVERE USAGE APPLICATIONS

DESCRIPTION

EVERY 90 DAYS

1.

Change suction and return filter elements.
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SEMI-ANNUAL OPERATIONAL CHECKLIST

MODEL NUMBER INSPECTED BY

SERIAL NUMBER DATE

» Keep inspection records up-to-date.
« Record and report all discrepancies to your supervisor.
+ A dirty machine cannot be properly inspected.
Keep your SIMON SILVER-EAGLE clean!!
THIS CHECKLIST MUST BE USED AT 6 MONTH INTERVALS. FAILURE TO DO SO COULD

ENDANGER THE LIFE OF THE OPERATOR. ALWAYS REMEMBER, A LITTLE PREVEN-
TIVE MAINTENANCE CAN SAVE MUCH MORE THAN IT COSTS.

INITIAL DESCRIPTION
1. Perform all checks listed on Daily and Monthly Operational Checklists.

2. Have hydraulic fluid sample analyzed at a test laboratory. Follow the
recommendations of test results.

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

3. Inspect the entire machine for signs of damage and broken welds.

4. Check operating speeds to ensure they are within specified limits.

5. Check operation of emergency power system.

6. Check all decals for legibility.

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

8. Check all electrical mounting and hardware connections for security.
9. Replace both suction and return filter elements.

10. Check tightness of upper frame, swing bearing and swing drive
mounting bolts.

11. Drain and replace lubricant from swing drive and rear axle. If badly
contaminated, it may be necessary to disassemble and inspect com-

ponents.
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SEMI-ANNUAL OPERATIONAL CHECKLIST (CONTINUED)
INITIAL DESCRIPTION

12. Inspect entire machine for worn or damaged components. Replace as
necessary.

13. Lubricate all hydraulic valve spool linkages.

14. Lubricate swing bearing and drive pinion gear.

75



SILVER EAGLE (ELECTRIC POWERED)

SERVICE MANUAL

This Maintenance Chart is only to be used as a reminder of the detailed instructions given in this
manual. All detailed servicing instructions must be implemented.

MAINTENANCE CHART

NOTE

Maintenance Iltem

Daily

Weekly

Monthly

Semi-Annual

Annual

4 Year

Check machine structure

X

Check platform structure

Check boom structure

Check unit for broken welds

Check tire condition

Check tire pressure

Check wheel lug nuts

Check hose track

Check platform door latch

Check pivot pin security

Check battery terminals

X | X XX | X|[X] X X | X|X

Check pressure gauge on
filter assembly

Check hydraulic fluid level

Check hydraulic pressure

Inspect hydraulic system

Check low speed drive

Check platform leveling

X | X| X | X| X]| X

Check emergency pump
operation

x

Test all machine systems

Check battery electrolyte

Check control valves

Check steering system

Check for tangled hoses
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MAINTENANCE CHART

Maintenance Item

Daily

Weekly

Monthly

Semi-Annual

Annual

4 Year

Check chassis bolts

X

Check moving anchor

X

Check boom/cylinder pins

Check torque on swing
bearing bolts

Torque bolts on axle
mounting blocks

Check drive gearbox oil

Check swing gearbox oil
level

Check rear (drive) axle oil
level

Check hydraulic fluid
contamination

Lubricate all grease fittings

Clean & lubricate valve
controls

Lubricate swing gear teeth

Lubricate pivot pins

Check platform mountings

Check boom cylinder gland
nuts

Check swing drive mounting
bolts

Check electrical system

Check operating speeds

Replace swing drive and
axles fluid

Replace suction and return
filter elements

Clean and lubricate push
button switches
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MAINTENANCE CHART

Maintenance ltem

Daily

Weekly

Monthly

Semi-Annual

Annual

4 Year

Lubricate hydraulic valve
control linkages

Analyze hydraulic fluid

Check pivots for wear

Check hoses for wear

Change hydraulic fluid

Grease swing bearing

X | X | X | X

Examine pivot pins

Examine pin bearings
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SDS-214015-0
SDS-214173-0
SDS-217067-0

ENGINEERING DRAWING SEQUENCE:
Silver Eagle Electric

Electric Schematic, Silver Eagle (Electric)
Hydraulic Schematic, Silver Eagle 41/24 (Electric)
Hydraulic Schematic, Silver Eagle 41/24 (Electric)

11" x 17"
11" x 17"
11" x 17"
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NOTE: SCHEMATIC WAS DRAWN AS A 41/24
MACHINE. THE 32/21 1S THE SAME

WITH THE EXCEPTION THAT IT HAS

NO MIDDLE BOOM & THEREFORE NO
NIDOLE BOOM CONTROL VALVES.

*+ FOR MACHINES NOT EQUIPED VITH
THE HYDRAULIC PLATFORM ROTATE
OPTION-THE LINES GOING TO THE
LEVEL/ROTATE DIVERTER VALVES

YOULD 60 DIRECTLY FROM THE CONTROL
VALVE TO THE PLATFORM LEVEL CIRCUIT.
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NIOTE: SCHEMATIC WAS DRAWN AS A 41/24
MACHINE. THE 32/21 1S THE SAME

WITH THE EXCEPTION THAT IT HAS

ND MIDOLE BODM & THEREFIRE ND
NIODLE BONOM CINTROL VALVES.

+ FIR MACHINES NOT EQUIPED WITH
THE HYDRALLIC PLATFDRM ROTATE
DPTION-THE LINES GUING TD THE
LEVEL/ROTATE DIVERTER VALVES

WOLLD GO DIRECTLY FRIM THE CONTRIL
VALVE TO THE PLATFORM LEVEL CIRCUIT,

TAN

TINE

HYDRAULIC SCHEMATIC 41/24

REVISION
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DRYG, MO,
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