STEERING SYSTEMS FOR ELECTRIC LIFT TRUCKS

GENERAL THE STEERING AXLE, 1600 SRM XXX. The SRM

There are two different steering systems available: PowNUmber is different for different models. See the Table
f Contents of the Service Manual for your unit to see

er Steering and Power Steering with On—-Demand. TheP - > _
difference in the components for each system can pahe c'orrect description and repair procedures for the
found in FIGURE 1. Also see FIGURE 2. This section St¢€ring axle.

covers the description, disassembly, assembly, check§¥HE STEERING CONTROL UNIT, 1600 SRM

and adjustments and the troubleshooting of the steeringKXX . The SRM number is different for different mod-
system. There is a description for each part of the steerels. See the Table Of Contents of the Service Manual for
ing system at the beginning of each repair section. Onyour unit to see the correct description and repair proce-
units with three wheels, the steering system turns thedures for the steering control unit.

Master Drive Unit (MDU) to steer the lift truck. On units

that have four wheels and a steering axle, the steering\ modification has been made in the manifold assembly
system operates the steering cylinder to steer the liftof the steering control unit used in the A1.00-1.50XL
truck. (A20-30XL) trucks that is different than the unit de-
scribed iNTHE STEERING CONTROL UNIT, 1600

SRM 54. The four hydraulic ports are in the bottom of
the steering control unit. These ports connect to the four
MASTER DRIVE UNIT, 630 SRM 363, contains the  hydraulic hoses for the steering system. The four hy-
description and repair of the MDU for the draulic ports on the side of the steering control unit are
A1.00-1.5.XL (A20-30XL). not used.

Additional information for the components of the steer-
ing system is found in the following sections:
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FIGURE 2. POWER STEERING COMPONENTS, E1.50-2.00XMS (E25-40XMS)
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FIGURE 3. STEERING SYSTEM HYDRAULIC SCHEMATIC
DESCRIPTION A gear on the shaft of the steering wheel drives the gear
(See FIGURE 1. and FIGURE 3.) of the optical encoder as the steering wheel is moved to

_ _ _ steer the lift truck. The optical encoder sends a signal to
The steering system used on these lift trucks is a hydrauge activator. The activator completes the battery nega-
lic system that doe_s not have a mechanical connectioive circuit for the steering contactor to energize the
between the steering wheel and the MDU or steeringsieering pump motor. See FIGURE 4. (1 of 2) and
axle. The control of the steering is through a hydraulic FiGURE 16. for the electrical connections for Power
circuit. An electric motor drives a hydraulic pump. To gieering with the On-Demand system. Also see the
energize the motor, the key switch must@&” and  p|AGRAMS section for your unit. The steering control

the seat switch must be closed. When the key switch ig;njt is also operated by the steering wheel to direct oil to
first moved to théON ” position, forward or reverse di- e steering cylinder or hydraulic motor.

rection must also be selected for the steering system to
operate. After the starting sequence is completed, theNOTE: On units with a steering axle, there is a pressure
electric motor on the Power Steering pump will run con- switch in the hydraulic circuit. Anytime the system is
tinuously. The pump motor with the On—Demand sys- operational and the system pressure is above 2.07 kPa
tem will operate only when the steering wheel is turned. (300 psi) the switch energizes the contactor for the steer-
When the electric motor operates the pump, hydraulicing pump motor. This pressure switch allows the system
oil flows through the power steering system. to continue to operate even if the steering wheel is not
moving.
When the steering wheel is rotated to steer the lift truck,
the hydraulic oil is routed to the steering motor at the Units that have On—Demand steering have an optical en-
MDU or to the steering cylinder on units with a steering coder circuit. A gear on the shaft of the steering wheel
axle. There is a delay between the last rotation of themoves the gear of the optical encoder when the steering
steering wheel and the system deenergizing in the Powwheel is moved. See page 1 of 3 and 3 of 3 for
er Steering with On—Demand system. This delay keepd-IGURE 4. The optical encoder sends a signal to the ac-
the system operating when the operator is not turningtivator assembly. The activator assembly completes the
the steering wheel during straight travel. The delay isbattery negative circuit for the steering contactor to en-
approximately one second on some truck models to beergize the steering pump motor. The steering wheel also
tween 4 and 5 seconds on other models. operates the steering control unit. When the steering
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wheel is rotated to steer the lift truck, the hydraulic oil is 1. Disconnect the battery and attach a tag on the truck
sent to the steering cylinder on the steering axle. battery connector stating “DO NOT CONNECT BAT-

) o TERY”. Raise the steering column to tb@ position.
The steering control unit is a rotary valve operated byRemove the access cover from the steering column,
the steering wheel. During the steering operation, the

steering control unit controls the direction of flow and 2. Remove the the housing of the steering column. Re-
volume of oil to control the direction and degree of turn. move key switch. Make an identification of the electri-
On units with an MDU, the hydraulic motor has a cal wires and disconnect them from the key switch. Dis-
sprocket on the output shaft that rotates the MDU by aconnect the plug from the display panel if installed.
steering chain. On units that have a steer axle, the steer-

ing cylinder moves the steering linkage to move the 3h' Iffmstalled,hre(;r.]ove. the hgngle, boot, anhd Igrge put
steer wheels. Hydraulic oil returns from the hydraulict at fastens the direction switch. Remove the direction

motor or cylinder to the steering control unit and then re—SW'_tCh fr_o_m the housing of the ste(?rlng column. Make
turns to the hydraulic tank an identification of the electrical wires and disconnect
them from the direction switch.

If for any reason the steering pump does not operate, a h hat f he bracket for th
check valve permits the steering control unit to still con- 4. Remove the capscrew that fastens the bracket for the

trol the steering system. The lift truck is difficult to steer hhorr;]swnch _to :]he r:jokl;sms of the stfeerlnghcolumn_. MOVT
when the steering pump is not operating, but the steeriné e horn switch and bracket away from the steering col-

control unit can operate the hydraulic motor or steeringumn'

cylinder and makes steering possible. 5. Remove the horn cover, snap ring and base plate (not
part of Petri steering wheel). Lift the push rod and ad-

STEERING WHEEL AND COLUMN juster spool out the top of the steering shaft. Remove the

ASSEMBLY (See FIGURE 4.) large hex nut and remove the steering wheel from the

The upper end of the steering shaft has splines for thpaft. A puller makes removal of the steering wheel eas-
steering wheel. A large nutholds the steering wheel ontqgy, pyt not all steering wheels have puller holes.
the steering shaft. The horn button is the cover for the

center of the steering wheel. The lower end of the steer8. If the lift truck has On-Demand steering, remove the
ing shaft has splines or a tang to engage the steering co@ptical encoder and activator and the brackets. See
trol unit. A push rod allows the horn button to actuate the FIGURE 4. (1 of 3). It is not necessary to remove the
horn switch. activator if it is not in the steering column. See
FIGURE 4. (3 of 3). Make an identification of the elec-

The steering column is adjustable and is held in positionrica| wires and disconnect them from the assemblies.
by a latch. The steering column position can be changed

for different operators. The steering column must be7. Make an identification of the hydraulic hoses at the
raised to thaJP position to provide clearance for the steering control unit so that the they can be connected
seat when removing or installing the battery. There is acorrectly during assembly. Some hoses have swivel fit-
cover on the steering column for access to the steerindings to permit disconnecting at the steering control unit.
control unit, key switch, horn switch, direction switch Disconnect the other hoses at the base of the cowl, the
(if installed), optical encoder and on some units, the ac-control valve or the steering pump. Remove all mount-
tivator. The activator on many of the“XM” units is under ing clamps so that the hoses will turn freely and not be-
the instrument panel to the left of steering column. come twisted. Disconnect the hydraulic hoses at the bot-
tom of the steering control unit. Install plugs at all hose
Removal Of The Assembly Components ports and hoses to prevent dirt from entering the system.

NOTE: This procedure is for the removal of all compo- 8. Remove the capscrews, lock washers and lock plates
nents of the steering column assembly. Usually it is notthat fasten the steering column to the pivots on the lift
necessary to remove all of the components. Do onlytruck. Remove the steering column from the lift truck.
those steps of the procedure necessary to remove thielake sure the electrical wires and the hydraulic hoses
component you need to remove. are not damaged as the steering column is removed.
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9. Remove the steering shaft as follows: 4. If removed, install the wires on the direction switch as
a. Move the plastic tube and washer toward theidentified during removal. Install the direction switch in

steering control unit and compress the spring for the housing and install the large nut, boot and handle.

the horn switch. Then remove the pin that goes _ _
é- Install the bearing on the steering shaft. The seal of the

through the steering shaft and engages the plasti _ ;
bearing must be toward the steering wheel. Install the

tube.
_ shap ring in the groove on the steering shaft.
b. Remove the external snap ring that holds the

bearing in the steering column. On unitsthathaveg, put the steering shaft through the opening for the
On-Demand steering, loosen the set screw in thepearing in the steering housing. Install the gear for On—
gear on the shaft. The return spring, washer, andbemand steering onto the steering shatft. Install the pin
tube are removed at the same time as the steeringhat holds the plastic tube and flange for the horn switch.
shaft and bearing are removed. Use a small pry-nstall the plastic tube, the plastic flange and the spring
bar at the bottom of the steering shaft near thegnto the steering shaft. Push the steering shaft into the
steering control unit to remove the steering shaft spjines or align the tang of the steering control unit. In-

and bearing (also, return spring, washer, andstall the snap ring that holds the bearing in the steering
tube) from the steering column. housing.

10. Remove the two capscrews that hold the steering _ _
control unit and the bracket to the steering column. Re-7- If removed, install the optical encoder and bracket as-

move the four capscrews or nuts that fasten the steerin§€Mbly on the column housing. Make sure the pinion
control unit to the bracket. gear of the optical encoder and the drive gear on the

_ steering shaft are correctly aligned. Tighten the setscrew
NOTE: See the correct repair procedures to make re<or the drive gear. Install the wires on the activator as

pairs to the steering control unit. See the secfiti; identified during removal. The correct connections are
STEERING CONTROL UNIT, 1600 SRM XXX.  a|so shown in FIGURE 4. Install the activator on the

the Table Of Contents of the Service Manual for your

unit for 8. Install the steering wheel. Install the large hex nut
_ onto the steering shatft. Install the push rod and adjuster
Installation Of The Assembly Components spool into the steering shaft. Install the base plate (not

NOTE: This procedure is for the installation of all com- Part of Petri steering wheel), the lock ring and the horn
ponents of the steering column assembly. Usually it isCOVer.

not necessary to install all of the components. Do only

those steps of the procedure necessary to install the comA WARNING

ponent you need to install. The hydraulic hoses MUST be connected to the cor-
rect ports and fittings or the steering system will not
operate as expected. This operation that is not ex-
pected can cause damage or personal injury. Con-
nect the hoses as identified during removal.

1. Install the steering column on the cowl mounts. Lu-
bricate the pivots with multi—-purpose grease and install
the capscrews into the housing.

2. Fasten the two halves of the mount bracket to the _ _
steering control unit. Make sure to install bracket for 9- €onnect the hydraulic hoses to the steering control

activator ifthe activator is in the steering column. Install UNit: the cowl, the control valve or the steering pump as
the steering control unit assembly into the steering col-"éMmoved during removal. Make sure each hydraulic

umn. Make sure to install the horn switch and the switch'0S€ IS connected to the correct ports or fittings as iden-
bracket as well as the two wire clamps on the saméifi€d during removal.

mount capscrews. )
P 10. Connect the wire connectors at the bottom of the

3. Ifremoved, install the wires on the key switch as iden-steering column. Install the access cover on the steering
tified during removal. Install the key switch. column.
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POWER STEERING MOTOR AND PUMP

DESCRIPTION (See FIGURE 5.) 6. Remove the two clamp capscrews and nuts, the wash-

) ) ers and the two mounts. Remove the motor, pump, and
The power steering motor and pump assembly is undebracket as an assembly.

the floor plate on all units except the J2.00-3.20XM

(J40-65XM), E1.50-2.00XMS (E25-40XMS) and 7. Checkthe motor brushes. See the secR&#IOD-
E3.50—-5.50XL (E70-120XL) units. The ICMAINTENANCE, 8000 SRM XXX (foryour truck

E1.50—2.00XMS (E25—40XMS) and the model) andDC MOTOR MAINTENANCE, 620
E3.50-5.50XL (E70-120XL) units have the motor and SRM 294 for additional information for inspection of
pump assembly under the battery compartment. Thethe brushes and commutator.

J2.00-3.20XM (J40-65XM) units have the motor and g |t the motor must be disassembled for cleaning or re-

pump assembly mounted behind the battery compartyirs remove the pump so that a new oil seal can be in-

ment. The power steering motor and pump operate agg|led. Before disassembling the motor, make match
described in DESCRIPTION in front part of this manu- .o < for alignment on the end plates and the motor

al. housing. These marks are necessary to assemble the mo-
NOTE: See also the section HYDRAULIC SYSTEM tor correctly. To disassemble the motor, see FIGURE 8.
for your lift truck model for additional information for AlSO see FIGURE 9.

the power steering pump of the “E” series lift trucks. 9. Make a note of the position of the inlet and outlet ports
of the pump for correct alignment to the motor during

REMOVAL AND DISASSEMBLY, assembly. Remove the capscrews that fasten the pump
E1.25-3.00XL (E25-60XL), to the motor and carefully remove the pump. Remove
J2.00-3.00XL (J40-60XL), the O—ring at the pump shaft.

E2.00-3.20XM (E45-65XM),

N30XMH REMOVAL AND DISASSEMBLY,

(See FIGURE 5., FIGURE 8. and E3.50-5.50XL (E70-120XL)

FIGURE 9.) (See FIGURE 5. and FIGURE 9.)

NOTE: On some units, the power steering motor must 1- Remove the battery and put the lift truck on blocks as

be removed from the mounts on the frame to replace th&escribed in th©OPERATING MANUAL - or the sec-
brushes. Other motors require removal of the end bell td'on PERIODIC MAINTENANCE, 8000 SRM 291.

replace the brushes. 2. Install identification tags on the power cables and dis-

1. Disconnect the battery and attach a tag on the truckconneCt them from the pump motor.

battery connector stating “DO NOT CONNECT BAT- 3. Attach identification tags on the electrical wires and
TERY". disconnect them from the pressure switch.

2. Remove the floor plate. 4. Put a drain pan under the pump. Install identification
tags on the hydraulic hoses and disconnect them from

3. Install identification tags on the power cables and dis-,q power steering pump. Quickly put plugs in the ends

connect them from the power steering motor. of the hoses and the pump ports to keep oil from draining

4. Attach identification tags on the electrical wires and @"d dirt from entering the system.

disconnect them from the pressure switch. 5. The capscrews for the motor mount are accessible

. . .. .. fromunder the truck. Remove the mount capscrews and
5. Put a drain pan under the pump. Install identification
the motor and pump as one assembly.

tags on the hydraulic hoses and disconnect them from
the power steering pump. Quickly put plugs in the ends6. Check the motor brushes. See the sections, PE-
of the hoses and the pump ports to keep oil from drainingRIODIC MAINTENANCE, (for your truck model) and
and dirt from entering the system. DC MOTOR MAINTENANCE, 620 SRM 294 for
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additional information for inspection of the brushes and A WARNING

commutator.
Put the lift truck on blocks on a solid, even and level

7. If the motor must be disassembled for cleaning or re-syrface. Make sure the blocks or stands have enough
pairs, remove the pump so that a new oil seal can be incapacity to hold the lift truck. Use additional blocks
stalled. Before disassembling the motor, make matChnext to the tires as necessary to prevent movement of
marks for alignment on the end plates and the motorthe |ift truck. Make sure the lifting devices used dur-

housing. These marks are necessary to assemble the Mpry repairs can lift the weight of the parts and assem-
tor correctly. To disassemble the motor, see FIGURE 9.pjies.

8. Make a note of the position of the inlet and outlet portscompletely deflate the tires before removing them
of the pump for correct alignment to the motor during from the lift truck. Air pressure in the tires can cause

assembly. Remove the capscrews that fasten the pumghe tire and rim parts to explode causing serious in-
to the motor and carefully remove the pump. Removejyry or death.

the O-ring at the pump shaft. See REPAIRS, POWER

STEERING PUMP to disassemble the pump. 1. Turn the key to th@FF position and remove the key.

Remove the left steer wheel using the following proce-

dure: put the steer axle on blocks so that the tires are
J2.00-3.20XM (J40-65XM) raised from the floor. Remove the grease cap. Remove
(See FIGURE 6. and FIGURE 8.) the cotter pin and the castle nut. Remove the outer bear-

NOTE: The J2.00-3.20XM (J45—-65XM) units must be ing cone. Slide the wheel from the spindle. Remove the
on blocks and a wheel removed to remove the steerindner bearing cone and the seal from the spindle.

motor and pump. Put the lift truck on blocks as de-
scribed in th©OPERATING MANUAL or the section 2. Remove the fender shield that is located above the

REMOVAL AND DISASSEMBLY,

PERIODIC MAINTENANCE, 8000 SRM 552. steer wheel on the left side.
M 1
| ( w
’—’I
4 :’.‘_(' 2
i
| :
Iy :::J 6
-------- / A1.00-1.50XL (A20—30XL) L1058
- 1. POWER STEERING MOTOR
2. CLAMP MOUNT AND BRACKET
3—~ 11519 3. POWER STEERING PUMP
E1.25-3.00XL (E25-60XL) 4. LIFT TRUCK FRAME
J2.00-3.00XL (J40-60XL) 5. FROM HYDRAULIC TANK
> E2.00-3.20XM (E45—65XM) 6. TO STEERING CONTROL UNIT
N30XMH 7. STRAP AND MOUNT BRACKET

FIGURE 5. POWER STEERING MOTOR AND PUMP
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7. Disconnect the pressure hose from the steering pump.

A WARNING Install a plugs at the fitting for the hose and the pump
Never put tools or other metal objects on the battery.  port.

Metal on the battery can cause a short circuit and
possible damage or injury. 8. If installed, disconnect the electrical plug at the pres-

sure switch on the bottom of the pump.

3. Open the hood and install a cardboard or plywoodg. Attach identification tags on the electrical cables.
cover on the top of the battery to prevent accidental shorpjsconnect the cables from the pump.

circuits. . :

10. Install a sling around the steering pump and motor
. assembly. Connect a crane to the sling and raise the
4. Remove the cover panel from the left side of the bat- ¥ : g
¢ crane so that it supports the assembly. The pump and
ery- motor assembly weighs approximately 18.5 kg (41 Ibs)

or more.
5. Remove the cover from the top of the counterweight. _
11. Remove the capscrews that fasten the mounting

6. Remove the suction hose at the pump. Quickly putbracket to the lift truck frame. See FIGURE 6.

plugs in the end of the hose and the pump port to keep oil2. Remove the pump and motor as an assembly. Re-
from draining and dirt from entering the system. move the pump from the motor.

. LIFT TRUCK FRAME L
. STEERING MOTOR

. STEERING PUMP

O-RING

. MOUNTING BRACKET

. PRESSURE SWITCH

FROM HYDRAULIC TANK

TO STEERING CONTROL UNIT
MOUNTING BOLT, PUMP
MOUNTING BOLT, BRACKET
MOUNTING BOLT, MOTOR

Fooo~NoupwNE

e

FIGURE 6. POWER STEERING MOTOR AND PUMP
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13. Check the motor brushes. See the sections, PERI. Attach identification tags on the power cables and dis-
ODIC MAINTENANCE, (for your truck model) and connect them from the power steering motor.

DC MOTOR MAINTENANCE, 620 SRM 294 for
additional information for inspection of the brushes and
commutator.

3. Put a drain pan under the steering pump. Remove the
hose at the pump that comes from the hydraulic tank.
Quickly put plugs in the end of the hose and the pump
14. If the motor must be disassembled for cleaning or refort to keep oil from draining and dirt from entering the
pairs, remove the pump so that a new oil seal can be insystem.

stalled. Befqre disassembling the motor, make match4' Loosen the straps that hold the power steering motor
marks for alignment on the end plates and the moto

housing. Th K ¢ ble th 'to the mounts on the frame and remove the power steer-
ousing. These marks are necessary to assemble eml(g]-g motor and pump.

tor correctly. To disassemble the motor, see FIGURE 8.

15. Make a note of the position of the inlet and outlet A CAUTION

ports of the pump for correct alignment to the motor dur- 1he power steering motor and pump assembly has a
ing assembly. Remove the capscrews that fasten th&/€ight of approximately 11 to 22kg (25 to 50Ib). The
pump to the motor and carefully remove the pump. Re-POWEr Steering motor has ceramic permanent mag-
move the O—ring at the pump shaft. See REPAIRS,netS' If the motor falls, the magnets can be damaged.
POWER STEERING PUMP to disassemble the pump.5. Remove the pump from the motor.

REMOVAL AND DISASSEMBLY. 6. Check the brushes. See the SeCtionS, PERIODIC
A1.00-1.50XL (A20—30XL) ’ MAINTENANCE, (for your truck model) anBC MO-
(See FIGURE 5. and FIGURE 9.) TOR MA.\INTEI\.IANCE,. 620 SRM 294 for additional

information for inspection of the brushes and commuta-
1. Remove the floor plate. tor.

E1.50-2.00XMS (E25-40XMS)

1. MOTOR /

2. HYDRAULIC PUMP — STEERING 8 6. MOUNT BRACKET 1
3. WASHER (4) 7. FRAME BRACKET

4. RUBBER BUSHINGS (4) 8. MOUNT PIN

5. CAPSCREW AND NUT (2) 9. MOTOR BASE

FIGURE 7. POWER STEERING MOTOR AND PUMP

7. If the motor must be disassembled for cleaning or re-stalled. Before disassembling the motor, make match
pairs, remove the pump so that a new oil seal can be in-
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marks for alignment on the end plates and the motolNOTE: Do not remove the mount brackets from the mo-
housing. These marks are necessary to assemble the mtwr base unless the motor will be replaced. These brack-
tor correctly. To disassemble the motor, see FIGURE 9.ets must be correctly aligned on the motor base.

8. Make a note of the position of the inlet and outlet ports
of the pump for correct alignment to the motor during
assembly. Remove the capscrews that fasten the pum@SSembly. Remove the two capscrews that fasten the
to the motor and carefully remove the pump. RemovePUmPp to the motor and carefully remove the pump. Re-
the O—ring at the pump shaft. See REPAIRS, POWERMOVe the O-ring at the pump shaft.

8. Make a note of the position of the inlet and outlet ports
of the pump for correct alignment to the motor during

STEERING PUMP to disassemble the pump. 9. If necessary, disassemble the motor as shown in
FIGURE 8. See REPAIRS, POWER STEERING

REMOVAL AND DISASSEMBLY, PUMP to disassemble the pump.

E1.50-2.00XMS (E25-40XMS) (See

FIGURE 7. and FIGURE 8.) ASSEMBLY AND INSTALLATION

[All models with a vertical mount except
1. Disconnect the battery connector. Remove the floorthe J2.00-3.20XM (J40-65XM)]
plate. Remove the battery as described iIQRERAT-

‘ 1. When the end plate with the brush holder is installed,
ING MANUAL or the sectiofPERIODIC MAINTE-

push the brushes into their holders so that the spring
NANCE, 8000 SRM 623Remove the breather for the  ,shes against the side of the brush. This arrangement
hydraulic tank and install a plug in the breather hose. | permit easier installation of the brushes on the com-
Make sure the dipstick/fill cap is tight. This will help ., tator.

prevent oil flow when the hydraulic line is discon-
nected. 2. Install the end plates to the motor housing and align

the marks for assembly.

2. Puta drain pan under the steering pump and removg. Install the brushes into their holders. Make sure that

Lhe hose fromktlhg h)idlrlaullcl tahk'tﬁ” \rI:”” flof\./;/t.from the the brushes move freely in their holders. Make sure the
0S€, SO quickly Install a piug In the hose Ntting. spring pushes evenly on the brush.

3. Disconnect the other hose for the steering pump4. Install a new seal ring on the motor shatft. Install a new
Install a plug at the fitting for the hose. If installed, dis- O-ring between the motor and the pump. The shaft seal
connect the electrical plug at the pressure switch on theing and the O—ring must be in good condition or the oil
bottom of the motor. which lubricates the coupling can leak.

4. Install tags for correct connection during installation - Install the pump on the motor. Make sure the pump
and disconnect the electrical cables at the pump motoghaft correctly engages the motor shaft.

terminals. 6. Put the power steering motor and pump into position
. . on the frame mount before the strap is tightened. Tight-
5. Install a sling around the steering pump and motor as- .
) : en the strap and install the power cables as marked dur-

sembly. Connect a crane to the sling and raise the crane
. INg removal.

so that it is a support for the assembly. Make sure the
crane and sling have a capacity of 18.5 kg (41 Ibs) orNOTE: Tighten the connections for power cables at M8
more. or>/1ginch terminals, on General Electric Motors, to 18

to 22 Nm (13 to 16 loft) torque.

6. Make a note of the positions of the rubber bushings at

the mount brackets and remove the capscrews that fas7-' Connect the hydraulic hoses to the hydraulic pump.

ten the brackets. ASSEMBLY AND INSTALLATION,

7. Carefully lift the steering pump and motor assembly‘]2'00_3'20xwI (J40-65XM)
up out of the frame. Do not damage the pressure switcli. When the end plate with the brush holder is installed,
on the bottom of the pump. push the brushes into their holders so that the spring
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pushes against the side of the brush. This arrangemerg. Install the end plates to the motor housing and align
will permit easier installation of the brushes on the com-the marks for assembly.
mutator.

E/J1.50-3.20XM (E/J25-65XM)

N30XMH
1. THROUGH BOLT (4)
2. END PLATE 13. SPACER (4)
3. SPRING WASHER 14. INSULATOR WASHER (2)
4. BEARING 15. WASHER (2)
5. SCREW, BRUSH 16. WASHER (2)
HOLDER MOUNT (8) 17. NUT (4)
6. BRUSH HOLDER 18. STATOR
ASSEMBLY 19. COVER (2)
7. BRUSH 20. GASKET (2)
8. TERMINAL AND WIRE 21. CORE
9. BRUSH SPRING (2) 22. ARMATURE
10. TERMINAL AND WIRE 23. BALL BEARING
11. INSULATOR WASHER (2) 24. END PLATE
12. BUSHING (2) 25. SHAFT SEAL

FIGURE 8. POWER STEERING PUMP MOTOR
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E1.25-5.50XL (E25-120XL)
and J2.00-3.00XL (J40-60XL)

A1.00-1.50XL

(A20-30XL)

ONoGOA~WONE

15

COUPLING

END PLATE, DRIVE
SEAL

RETAINING RING
BEARING

SCREW, HOUSING
RETAINING RING
MOTOR HOUSING

13
9. ARMATURE 17.
10. POWER TERMINAL 18.
11. BRUSH 19.
12. BRUSH HOLDER 20.
13. PLATE NUT 21.
14. BRUSH PLATE 22.
15. COVER, COMMUTATOR 23.
16. BEARING 24.

11997

DISK

END PLATE, COMMUTATOR
SHIM

FAN

FAN COVER

BRUSH PLATE SCREWS (2)
SCREW, FAN COVER
SPRING WASHER

FIGURE 9. POWER STEERING PUMP MOTOR
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3. Install the brushes into their holders. Make sure thatASSEMBLY AND INSTALLATION,
the brushes move freely in their holders. Make sure theE1.50-2.00XMS (E25-40XMS)

spring pushes evenly on the brush. _
1. Install a new O-ring at the shaft of the replacement

4. Install a new seal ring on the motor shaft. Install a newpump. Install the replacement pump on the motor using
O-ring between the motor and the pump. the two capscrews. Make sure the pump is correctly

aligned with the motor as noted during disassembly.
5. Install the pump on the motor. Make sure the pump

shaft correctly engages the motor shatt. 2. If removed, install the pressure switch in the pump
end frame.
6. Attach the motor to the mounting bracket. Make sure

the motor is correctly aligned on the mounting bracket. 3. If the mount brackets were removed from the motor

base, the brackets must be correctly aligned before
7. Attach a sling around the motor. Position the sling soinstallation of the assembly. Align the brackets as fol-
that passes through the area where the steering motd@ws:
mounts. Attach a crane to the sling, and carefully liftthe  a. Install the mount brackets on the motor base. See

motor into position. Make sure the switch on the bottom NO TAG Leave the capscrews and nuts loose so
of the pump is not damaged. that the brackets can move.

b. Align the two brackets so that the center lines of
8. Raise the motor into position. Install the mounting the capscrew holes are 160 mm (6.3 in) apart as
bolts that attach the mounting bracket to the lift truck shown in FIGURE 8. Keep the brackets centered
frame. in the slots of the motor base as much as possible.

c. Carefully tighten the capscrews at the motor base

9. Attach the electrical cables to the motor as marked ) ) )
without changing the alignment.

during removal.
4. Install a sling around the steering pump and motor as-
sembly. Use a crane to lift and align the assembly on the
mounts in the lift truck frame.

NOTE: Tighten the connections for power cables at M8
or>/1ginch terminals, on General Electric Motors, to 18

to 22 Nm (13 to 16 kbft) torque.
5. Install the mount capscrews, washers and rubber
10. If installed, attach the electrical plug to the pressurepyshings as noted during disassembly. See FIGURE 8.

switch on the bottom of the pump. Install the clip nut at the top left mount of the frame.
Tigh h ith i h
11. Attach the pressure hose to the pump. blugsr;[;r;; e capscrews without compressing the rubber

12. Attach the suction hose to the pump. 6. Connect the hydraulic line to the outlet port of the
13. Install the cover on the counterweight. pump. Install a drain pan under the pump and quickly
install the hose from the hydraulic tank to the inlet port.

14. Install the cover panel on the left side of the truck. 7. Install the electrical plug on the terminals of the pres-

15. Install the fender shield. sure switch. Install the electrical cables on the motor ter-
minals as noted during removal. Tighten the connec-

16. Carefully slide the wheel onto the spindle. Install the tions for power cables to the correct torque values as fol-
outer bearing cone. lows:

17. Install the castle nut. Tighten the castle nut to 200%16 UNC threads — 13.5 to 17.5 Nm (10.0 to 12;3t}b
Nm (150 I ft) torque while the wheel is rotated. Loosen
the nut to less than 27 Nm (2@ ff) torque. Tighten the "4 UNC threads — 4.0 t0 6.0 Nm (3.0 to 4.4ftp

nutto 34 Nm (25 Ipft) torque. If the cotter pin can notbe 8. Remove the plug from the breather hose and install
installed with the nut tightened to 34 Nm (25 ft) the breather. Install the battery as described in this sec-
torque, tighten the castle nut until the cotter pin can betion. Install the floor plate. Operate the steering system
installed. Install the cotter pin. and check for leaks.
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g E/J1.50-3.20XM (E/J25-65XM)

E1.25-5.50XL (E25-120XL)
S J2.00-3.00XL (J40—60XL)
§ 22 N30XMH

A1.00-1.50XL (A20-30XL)

11998

1. DRIVE COUPLING
2. O-RING
3. END COVER, FLANGE 7
4. DOWEL PIN
5. SEALING RING (2) 11. PUMP BODY 17. BEARING (2)
6. O—RING, SPECIAL (2) 12. END COVER 18. KEY
7. BACKUP RING 13. RELIEF VALVE 19. DRIVE SHAFT
8. BEARING BLOCK (2) 14. CAPSCREW, SHORT (2) 20. SPACER PLATE
9. DRIVE GEAR 15. THROUGH BOLT (2) 21. SNAP RING (2)
10. DRIVEN GEAR 16. GASKET 22. RELIEF VALVE ASSEMBLY
FIGURE 10. POWER STEERING PUMP
REPAIRS, POWER STEERING PUMP cost of a new pump. The seals can be replaced in the hy-
draulic pump. Replace a hydraulic pump that is worn or
Seals that are worn or damaged are the most commogamaggd P-Rep y pump
cause of pump repair. The pump bearings, gears, an '

shafts also wear. Most service persons do not repair dhe power steering pump is a single section gear pump
worn pump. The cost of repairs can be greater than the¢hat is fastened to the power steering motor. The inlet

17



(suction port) of the pump is connected to the hydraulic4. Inspect the gear assemblies, the gear bearings and the
tank with a hydraulic hose. Bushings at each side of eaclpump body for wear or damage.

gear are the bearings for the gear shafts. The bushings

also have passages for the oil flow to the pump outletNOTE: Some pump bodies will show marks caused by
and for lubrication. Seals prevent leaks between secgears as the gears rotate against the pump body. The
tions of the pump housing. A coupling is connected be-small clearances between the parts cause the gears to
tween the motor shaft and the pump shaft. A relief valveleave the marks. These marks do not always indicate
in the outlet of the pump controls the pressure in thethat the pump is worn or damaged. If the pump will not
steering system. supply the volume and pressure shown in the specifica-

o tions, then the pump must be repaired or replaced.
When the pump is installed on the motor, use a new O—

ring between the pump and the motor housings. 5. Clean the internal parts of the pump. Use hydraulic oil
to lubricate the parts as they are installed into the pump.
Seal Replacement Install new seals in the bushings.

NOTE: If the pump is held in a vise for disassembly, do _ _
not cause distortion of the pump body, Use a vise with6. Install the gears and bushings in the pump body.
soft jaws or blocks of soft wood between the pump body

and the jaws of the vise. 7. Install new O-rings, seal rings, and dowel pin into the

end cover of the pump with the relief valve. See
Make an identification of the location of the parts and FIGURE 10. for the arrangement.
seals during disassembly. Similar parts can cause errors
during assembly. Identification of the parts can be diffi- 8. Install new O—rings, seal rings, and dowel pin into the
cult if the parts are mixed. other end cover with the flange. Install this end cover

onto the pump.
1. Remove the four capscrews that hold the pump to- pump

gether. Two of the capscrews are through bolts and fasy check that all of the parts are in the correct position,
ten to the end plate of the motor. and install the four capscrews. Tighten the capscrews to

2. Carefully remove the end covers and remove the seald4 10 40 Nm (25 to 30 {lit) torque.

and O-rings. . .
10. Install a new O-ring on the flange to seal against the

3. Carefully press the gear bearing and gear assembliesnd plate of the motor. Install the pressure switch, ex-
from the pump body. cept A1.00-1.50XL (A20—-30XL) units.

HYDRAULIC STEERING MOTOR

NOTE: See the sectiorSTEERING AXLE, 1600 (E25—-40XMS) units.

SRM 316for the description and repair procedures for

the steering cylinder of the J2.00-3.20XM (J40-65XM) DESCRIPTION (See FIGURE 11.)
and E/J1.25-3.00XL (E/J25-60XL) units. See the sec- . . "
tion, STEERING AXLE, 1600 SRM 326for the de- The hydraulic steering motor controls the position of the

_ . . : master drive unit (MDU) using a steering chain. The hy-
scription and repair procedures for the steering Cyllnderdraulic motor rotates the MDU for steering the lift truck.
of the E3.50-5.50XL (E70-120XL) units. See the sec-
tion, STEERING AXLE, 1600 SRM 258for the de-  The part of the output shaft which is in the motor hous-
scription and repair procedures for the steering cylindering has two purposes: an output shaft and a distributor
of the E2.00-3.20XM (E45-65XM) and N30XMH valve. The distributor valve rotates with the gear wheel.
units. See the sectioBTEERING AXLE, 1600 SRM This distributor valve sends oil to the pressure chambers
619 for the description and repair procedures for the of the gear wheel set and takes oil away from the return
steering  cylinder of the E1.50-2.00XMS chambers.
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=

OUTPUT SHAFT
2. DISTRIBUTOR VALVE
(PART OF OUTPUT SHAFT)
MOTOR HOUSING 1 3
CENTER SHAFT

GEAR WHEEL SET

FIXED GEAR RIM

GEAR WHEEL

Nookrw

FIGURE 11. HYDRAULIC STEERING MOTOR, OPERATION

The hydraulic steering motor uses a gear wheel set inDisassembly (See FIGURE 12.)
side of the motor to change hydraulic energy to mechan- _ _ ) o
ical energy. The gear wheel set has a fixed gear rim and 1. Putthe motor in a vise or other holding tool. If a vise is

gear wheel. The center of the gear wheel moves aroun§Sed: do notcause distortion of the motor housing. Use a
the center of the gear rim and at the same time the geafS€ With soft jaws.

wheel rotates. The directions of these two motions are, nemove the capscrews from the end cover. Remove
opposite. The center of the gear wheel moves around th?he end cover from the motor
center of the gear rim six times per revolution of the gear '

wheel. 3. Lift the gear set and remove the O-rings. Remove the

distributor plate.

REPAIRS, HYDRAULIC STEERING
MOTOR 4. Remove the center shaft. Remove the output shaft

from the housing.
Removal
5. From the other end of the housing, remove the screws

NOTE: Most service personnel remove the counter- from the flange cover. Remove the flange cover. Re-

weight from the lift truck for this procedure. The hy- mgye the O-ring and bearing race from the flange cover.
draulic steering motor can be removed without remov-

ing the counterweight. Removal of the counterweight 6. Use a screwdriver to loosen and remove the shaft seal
gives better access to the hydraulic steering motorfrom the flange cover. Remove the dust seal from the
steering chain and the MDU. See the sectiDAE flange cover.

FRAME, 100 SRM 362or for the procedure to remove

the counterweight. 7. Remove the needle bearings.

1. Use the hex nut adjustment to loosen the steeringCleaning And Inspection
chain on the MDU.

| | A WARNING
2. Identlfy the two hydraulic hoses to the hydraulic mo- Cleaning solvents can be flammable and toxic, and
tor and disconnect them. Put caps over the ends of thea cause skin irritation. When using cleaning sol-

hydraulic hose connectors and the motor ports. vents, always follow the safety instructions of the sol-

_vent manufacturer.
3. Remove the two capscrews that fasten the hydraulic

motor to the lift truck frame. Clean all parts with a mineral oil cleaning solvent.
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11963

4, 2526

1. CAPSCREW
2. SPRING WASHER — __
3. DUST SEAL RING I
4. FLANGE COVER
5. SHAFT SEAL
6 O-RING —
7. BEARING RACE
8. NEEDLE BEARING m :
9. WOODRUFF KEY H i ﬂ A -
10. OUTPUT SHAFT AND MOTOR 18. ENDCOVER o5 \ \

HOUSING (A MATCHED SET) 19. WASHER 12 1 11964
11. THRUST BEARING 20. CAPSCREW
12. CAP 21. NAMEPLATE
13. CENTER SHAFT 22. SCREW
14. SPACER 23. CHECK VALVE 27. CASTLE NUT
15. O-RING 24. O-RING 28. WASHER
16. DISTRIBUTOR PLATE 25. WASHER 29. PLASTIC PLUGS
17. GEAR WHEEL SET 26. DRAIN PLUG 30. DRIVE GEAR

FIGURE 12. HYDRAULIC STEERING MOTOR A1.00-1.50XL (A20-30XL) ONLY

Check all parts and replace the parts that are worn oB. Put the O—ring and bearing race into the flange cover.
damaged. Lubricate all parts with hydraulic oil during Use a thin coat of grease on the O-ring to hold it in posi-
assembly. tion.

Assembly (See FIGURE 12.) 4. Install the flange cover on the motor housing. Put the
Cspring washers on the six screws and fasten the flange
cover to the motor housing. Tighten the screws to 5 to 8
Nm (45 to 70 lpin) torque.

2. Put the dust seal ring in the outer face of the flange

cover. Put a steel block over the dust seal ring to help inb. Turn the motor over and install the output shaft into
stallation. Use a hammer against the steel block. the motor housing.

1. Put the shaft seal in the flange cover. Use a plasti
hammer and carefully install the shaft seal.
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6. Put the motor in a horizontal position and install the NOTE: Install the thrust bearing so that the dowel in the
woodruff key in the end of the output shaft. Put tape overthrust bearing is toward the distributor plate.
the woodruff key and shaft to hold the woodruff key in

position until installation. 9. Install the center shaft into the motor housing and

hold the end of the shaft. Make a tool of thin metal to fit
7. Install the cap into the bore of the output shaft. Put theunder the splines of the center shaft and hold the shaftin
hollow side of the cap toward the bottom of the bore. position. See FIGURE 13.

10. Install the gear wheel set over the end of the center
shaft. Use a thin coat of grease to hold the O-ring in po-
sition. Align the screw holes with the holes in the hous-
ing and distributor plate. Adjust the gear wheel (rotor)
so that a line between the tops of two opposite teeth is
parallel with the holes in the mounting flange of the mo-
tor (correct direction of rotation). See FIGURE 13.

11. Install the end cover over the gear wheel set and in-
stall the six capscrews with new washers. Remove the
holding tool from the center shaft Tighten the capscrews
in the end cover to 30 to 36 Nm (22 to 2hfthtorque.

12. Insert plastic plugs into the inlet and outlet ports to
prevent dirt from entering the motor before installation.

Installation, Hydraulic Steering Motor

1. HOLDING TOOL 1. Put the hydraulic motor into position in the lift truck
2. ROTOR i

3 GEAR WHEEL SET frame and install the capscrews that attach the motor to
4. CENTER SHAFT the bracket.

5. DISTRIBUTOR PLATE . .

6. HOLE IN MOUNTING FLANGE OF MOTOR 2. Connect the two hydraulic hoses to their correct ports

on the hydraulic motor. If installed, connect the wires to

FIGURE 13. ASSEMBLY OF GEAR WHEEL SET the correct terminals of the pressure switch.

8. Install the thrust bearing in the motor housing. Install 3 |stall the steering chain. See the Checks And Adjust-

the O-ring and distributor plate so that the screw holesyents for making adjustments to the steering chain.
align with the holes in the motor housing. Use a thin lay-

er of grease on the O-ring. 4. Install the counterweight.

CHECKS AND ADJUSTMENTS

AIR IN THE STEERING SYSTEM in the intake manifold. If the O—-ring or the oil seal be-

o o _ tween the power steering motor and pump has damage,
If there is air in the hydraulic lines of the steering sys- 5ir will enter the hydraulic system.

tem, the operation will not be constant. Rotate the steer-

ing wheel from stop to stop several times to remove thecyECK STEERING PRESSURE

air from the steering system. If the air can not be re-

moved from the steering system, check for leaks at thel. Do one of the following procedures to connect a 20
power steering pump. Check for a loose fitting or a leak MPa (2000psi) gauge:
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INSTALL TEE FITTING HERE

E1.25-5.50XL (E25-120XL)
J2.00-3.00XL (J40-60XL) 11503
E/J1.50-3.20XM (E/J40—65XM)
N30XMH

. POWER STEERING PUMP

. INLET PORT

. PRESSURE PORT

. RELIEF VALVE

. TEST PORT OR PRESSURE A1.00-1.50XL (A20-30XL)
SWITCH PORT

FIGURE 14. PRESSURE CHECK, STEERING SYSTEM

b wWNPE

11958

a. Temporarily remove the pressure switch at the4. When the pressure checks are complete, return the
power steering pump if there is no pressure checksteering system to normal operation.
fitting. See FIGURE 14.

b. On A1.00-1.50XL (A20-30XL) units, install a
Tee fitting in the outlet of the pump. See
FIGURE 14.

c. Remove the cap of the pressure check fitting in
the steering line under the floor plate and near the
center of the cowl. See FIGURE 2.

2. Operate the power steering pump and steering for &
complete turn. The maximum pressure for the
E2.00-3.20XM (E45—-65XM) and N30XMH is 8.62

MPa (1250 psi). The maximum pressure for the
E1.50-2.00XMS (E25-45XMS) units is 5.745 MPa
(833 psi). The maximum pressure for all other units is
10.7 to 11.0 MPa (1550 to 1600 psi).

lﬁ/s//

~
/ g

< i;?

:
Sococ SR X/

=)
I
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3. Ifthe pressure is greater than 11.0 MPa (1600 psi), re}
place the relief valve. If the pressure is less than 10.%
MPa (1550 psi) for all but the E2.00-3.20XM
(E45—-65XM) units, check that the power steering pump 1. CHECK CHAIN TENSION HERE ™
is not worn or damaged. If the pressure is less than 5.4 2 MAKE ADJUSTMENT HERE

MPa (780 psi) for the E2.00-3.20XM (E45-65XM)
units, check that the power steering pump is not worn or FIGURE 15. ADJUSTMENT OF THE STEERING

damaged. CHAIN
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CHECK THE TENSION OF THE STEERING nal 5. Check for battery negative at terminal 8. If there is
CHAIN (Units With MDU Only) no battery voltage at terminal 1, check for bad connec-
(See FIGURE 15.) tions of wire 10 or red wire (battery positive). If there is

_ no 5 volts or battery negative, replace activator.
Disconnect the battery and attach a tag on the truck bat-

tery connector stating “DO NOT CONNECT BAT- 6. Connect a voltmeter that has a moving coil meter
TERY". Raise the lift truck to remove the weight of the movement between terminals 6 and 7 of the optical en-
lift truck from the MDU. Loosen or tighten the hex nut coder. Setthe meter scale to read 2 volts. Slawiythe
that holds one end of the steering chain on the mastepteering wheel. If the optical encoder is operating, the
drive unit. Push on the chain between the sprocket andoltage will change between approximately + 2 and — 2
the end of the chain. The tension is correct when thevolts.

chain moves 7.35 to0 11.00 mm (0.29 t0 0.43 in). 7. Make sure key is in tHOFF” position. On units with

a pressure switch, disconnect wires 61 and 13 or the yel-

,CA:EEIC\:;T%FI;TQQLCE:EII’%O?ERF?GN DRE 16 low and black wires at the activator and check that they
U (See U ) are common (short—circuit). If there is no short—circuit,

1. Raise the drive wheel(s) as described in the sectiorgheck wire connections and pressure switch. Check for a
PERIODIC MAINTENANCE, 8000 SRM XXX (for short—circuit between terminals 2 and 4 of the activator.
your truck model) of th&ervice Manualor in theOp- If there_isa short—circuit, replace the activator.

erating Manual. 8. Check the delay circuit by measuring the time be-

2. Remove the access panel from the steering columnfween the time the steering wheel stops moving and the
time the steering contactor is deenergized.
3. Connect a jumper wire between terminal 2 and 4 ofone second delayKey switchON ,” operator on seat
the activator. Sit on the seat and move the key to thesnd foot off accelerator or MONOTR@Lpedal. On
“ON” position without touching the steering wheel.  ynits without a start switch, connect a jumper wire be-
4. The steering pump motor will operate continuously. If tween terminals 1 gnd 3 of actlvgtor. Measure the time
the motor does not operate, check fuse 1, key switchbet\'\'(':‘en th? stopping of.the _steerlng vyheel and the con-
power steering contactor, motor and for wires damage.taCtor opgnlng. Correct time is approximately 1 second.
Remove jumper wire. R-emove jumper wire. .
Five second delay Key switch‘ON ,” operator on seat
5. Make sure the battery is connected and the key is irand foot depressing accelerator or Monotrol for slow
the“ON” position. Check for truck battery voltage at speed travel. Measure time as above. Correct time is ap-
terminal 1 on the activator. Check for +5 volts at termi- proximately 4 to 5 seconds.
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A1.00-1.50XL (A20-30XL) E1.25-1.75XL

13 BATTERY NEGATIVE - (E25_35X 1), E2.00-3.00XL (E40—-60XL)
AND E3.50-5.50XL (E70-120XL)
BATTERY NEGATIVE 8 @—f——BLACK—] —
ACTIVATOR ENC. 7@—F—— WHITE— B OPTICAL
ENC. 6@—F——GREEN—] A ENCODER
+5V 5@ RED +
— 13—1—@® 4 BATTERY NEGATIVE
63 @ 3 START SWITCH
61 @ 2 CONTACTOR
— 10 —}—@ 1 BATTERY POSITIVE
PS. 0 KEY
CONTACTOR SWITCH E(L)JEII\E/II%
— 10 10 > 3 T 3 BATTERY POSITIVE
10

DIRECTION
SWITCHES 13 BLACK=—— BATTERY NEGATIVE B/ J2.00'—A3N%0)’\<1I:\%/I0(>I(E'\/AJ:5—65XM)
REDIPINK l_ BLACK
PRESSURE
RED/GREY ~ SWITCH S
CONTROL BATTERY NEGATIVE 8 ® =
GARD ACTIVATOR ENC. 7 B OFIICAL
YELLOW/BLUE ENC. 6 A ENCODER
+5V 5@ +
® 4 BATTERY NEGATIVE
WHITE ——1——— WHITE——@ 3 START SWITCH
START $—— YELLOW —}—@ 2 CONTACTOR
SWITCH YELLOW RED—{—@ 1BATTERY POSITIVE
CONTAGTOR b KEY
SWITCH FUSE
L 0—4— RED—e “o— BGRROEVI\E/,’:I‘*# 1 3 BATTERY POSITIVE
RED/YELLOW #E2,00-3.20XM (E45-65XM) & N30XMH
*J2.00-3.20XM (J45-65XM)
DIRECTION  ============-~-
SWITCHES ! : BATTERY NEGATIVE E1.50-2.00XMS (E25-40XMS)
il ' 13 ! BLACK
REDPINK '
| [
RED/GREY PRESSURE BLACK BLACK
« SWITCH ' BATTERY NEGATIVE 8® -
CRRD" " ' ACTIVATOR ENC.79 pores (B OPTICAL
i ' YELLOW ENC.6@® GREEN A ENCODER
GREEN ‘ +5V 5@ RED +
¢ ' ‘LBLACK 1@ 4 BATTERY NEGATIVE
L : WHITE : WHITE ® 3 START SWITCH
------------- YELLQW @ 2 CONTACTOR
START, VELLOW RED | @ 1BATTERY POSITIVE
RED/YELLOW
PS. RED KEY
CONTACTOR SWHEH cUSE
RED/YELLOW 10 RED o BROWN 3 BATTERY POSITIVE
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FIGURE 16. OPTICAL ENCODER AND ACTIVATOR CIRCUITS




TROUBLESHOOTING

TROUBLE

POSSIBLE CAUSE

PROCEDURE OR ACTION

The steering wheels do not move
when the steering wheel is turned.

The oil level is low or there is no oil
in the tank.

The steering control unit is dam-
aged.

No oil flow from the steering control
unit to the steering cylinder.

The sleeve and spool in the control
unit will not move.

Hydraulic hoses not connected or
have damage.

Fill tank to the correct level. Check
for leaks.

Repair or install new control unit.

Repair or install new components.
Check for leaks.

Install new components.

Check for leaks. Tighten connec-
tions. Install new components as
necessary.

Slow or difficult steering.

Relief valve for the steering system
is not adjusted correctly.

Low oil pressure from the hydraulic
pump.

Seal in the steering cylinder has a
leak.

Hydraulic lines are too small or
have restrictions.

Steering control unit is worn, not as-
sembled correctly or has damage.

Adjust or install new relief valve.

Check for restrictions. See Trouble-
shooting Chart, "Hydraulic System”.

Repair cylinder. Install new seal or
new cylinder.

Remove restrictions. Install larger or
new hydraulic lines.

Repair or install new control unit.

Steering wheel turns the tires in the
wrong direction.

The hydraulic lines are not con-
nected correctly at the steering cyl-
inder or at the steering control unit.

Connect lines correctly. Remove air
from the system.

Steering function continues after the
steering wheel stops.

The steering control unit is as-
sembled wrong or has damage.

Repair or install new control unit.

The steering operation is not
smooth.

The oil level in the tank is low.

Air was not removed after repair to
the hydraulic system.

The steering control unit is as-
sembled wrong or has damage.

The hydraulic pump has a leak at
the inlet.

Fill tank to the correct level. Check
for leaks.

Remove air from the system.

Repair or install new control unit.

Fix leaks. Remove air from the sys-
tem.

The pump motor will not stop oper-
ating after steering wheel stops
turning

Check for damaged pressure switch

Check steering contactor for welded
contacts

Replace the switch.

Replace the contactor.
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TROUBLESHOOTING

TROUBLE

POSSIBLE CAUSE

PROCEDURE OR ACTION

The power steering pump makes
noise that is not normal.

There is not enough oil in the hy-
draulic tank.

Air is entering the system at the in-
let side of the pump.

Fill the tank to the correct level.
Check for leaks.

Repair the leaks.

The power steering motor does not
operate when the steering wheel is
turned.

Power steering contactor does not
energize with steering wheel move-
ment.

Power steering motor is damaged.

Make sure the key switch is “ON”
and operator is in the seat. If power
steering contactor does not ener-
gize with steering wheel movement,
check for B— at contactor coil termi-
nal. If there is B— at terminal, check
contactor and wiring. If wiring is
good and there is no B— at terminal,
replace the activator. If the contac-
tor still does not energize, replace
the optical encoder.

Repair or replace the power steer-
ing motor.
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