INTRODUCTION

GENERAL steering cylinder to the steering control unit and then re-
This section has the description and repair proceduredurns to the hydraulic tank.

for the steering housing and the steering control unit.
Additional information on parts of the steering system
are in the following sectionSTEERING AXLE and

Turning the steering wheel actuates three main parts of
the steering control unit: (1) The spool for the control

HYDRAULIC SYSTEM. sectiqn, (2) the sl_eeve fo_r the control section_ and (3) the
rotor in the metering section. When the steering wheel is
DESCRIPTION (See FIGURE 1.) not moving, the spool and sleeve are held in the neutral

This section has a description and the repair procedurefCenter) position by springs. During this time, oil flows
for more than one brand steering control unit. The freely through the steering control unit. The oil does not

units are similar in construction and operation with hose oW 10 the steering cylinder.

connbelctigns on the sid2e ata rganifold oSr valve bloiklzs'As the steering wheel is turned, the spool just begins to
sembly. See FIGURE 2. or FIGURE 4. Some manifo Srotate. The springs try to move the sleeve to keep the

also have a relief valve. neutral position between the spool and sleeve. However,

The steering control unit is a hydrostatic unit that is con-the force necessary to turn the rotor is greater than the
trolled by the steering wheel. The control unit is in- Pressure of the springs. The springs begin to bend, let-
stalled in a housing or on a bracket at the cowl and is opting the spool move a small amount within the sleeve.

erated by the column assembly and steering wheel. Thd he spool stops moving when it touches the center pin.

steering control unit has a control section and a meteringn this position, the holes in the sleeve and the spool are
section. aligned. Oil coming into the control unit flows to the

. . _ metering section.
The steering system is a hydraulic system that does not

have a mechanical connection between the steeringMore rotation of the steering wheel causes the spool to
wheel and the steering axle. The control of the steeringotate the pin. This action causes the rotation of the
is through a hydraulic circuit. sleeve and the rotor in the metering section. The oil then
flows to one side of the steering cylinder. Hydraulic oil
from the other side of the steering cylinder returns
through the control section of the steering control unit.

If the hydraulic pump for the steering system does not
operate, steering is still possible. A check valve permits
the steering control unit to control the steering cylinder.

The lift truck is difficult to steer when the steering pump \wnhen the steering wheel stops moving, the metering ac-
is not operating, but the steering control unit can operat&jon in the metering section also stops. The neutral posi-
the steering cylinder and make steering possible. tion springs return the sleeve to the neutral position

stopping oil flow to or from the cylinder. The pressure
OPERATION (See FIGURE 1.) stays in the steering cylinder to keep the steer tires in po-
The steering control unit is a rotary valve operated bysition. Oil from the pump flows through the steering
the steering wheel. During the steering operation, thecontrol unit to the tank or other parts of the system. To
steering control unit controls the direction of flow and return the steer wheels to the straight position, the steer-
amount of oil that flows to the steering cylinder. The ing wheel must be rotated in the opposite direction. The
steering cylinder in the axle actuates the steering linkagesteering control unit will operate as described, but all
to move the steer tires. Hydraulic oil returns from the parts will rotate in the opposite direction.

REPAIRS
STEERING WHEEL AND COLUMN center of the steering wheel. The lower end of the steer-
ASSEMBLY ing shaft has splines or a tang to engage the steering con-
(See FIGURE 1. through FIGURE 4.) trol unit. Contacts at the horn button (see FIGURE 2.), a

é/vire in the column and slip ring contacts in the column

The upper end of the steering shaft has splines for th .
steering wheel. A large nut holds the steering wheel ontoassembly (see FIGURE 1.) allow for horn operation by

the steering shaft. The horn button is the cover for thethe operator.
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There are two types of steering column assemblies dis6. Remove the two springs for the latch. Remove the two
cussed here; Type “A” and Type “B”. Type “A” has a capscrews, nuts, washers and spacers at the pivot points
column housing that is a support for the mount bracketof the column housing. Remove the mount plate.

of the steering control unit as shown in FIGURE 3. Type

“B” has a mount bracket of the steering control unit that 7- Remove the four capscrews, washers, grommets and
is the support for the column housing as shown inspacers that fasten the bracket for the steering control

FIGURE 4. unit to the column housing. Carefully remove the steer-
ing control unit, bracket and column from the column

The steering column assembly is adjustable and held irhousing. If necessary, remove the latch assembly from

position by a latch. The assembly position can bethe column housing.

changed as needed for operator comfort. An access cov-

er on the steering column gives access to the Steerin@. Remove the four screws that fasten the bracket and

control unit hose connections. steering column to the steering control unit. Do not lose
the spacers or washers. Remove the two screws that fas-

TYPE “A” STEERING COLUMN ten the manifold or valve block to the port side of the

ASSEMBLY steering control unit. If necessary, disassemble the steer-

_ ing control unit as shown in FIGURE 5.
Removal And Disassembly
(See FIGURE 2. and FIGURE 3.) _
Assembly And Installation

A cauTiON (See FIGURE 2. and FIGURE 3.

Disconnect the negative battery cable on internal
combustion trucks. Disconnect the battery connec-
tor on electric trucks. Disconnect the battery before
removing the covers.

1. If necessary, assemble the steering control unit as
shown in FIGURE 6. Install the manifold or valve block
on the steering control unit using new O-rings. If re-
moved, install the latch assembly in the column hous-
1. Attach a tag on the battery connector or negative cabléng.

stating “DO NOT CONNECT BATTERY”. Move the _ .
steering column to the most forward position. Remove 2- Install the steering column and bracket on the steering
the access cover from the steering column. control unit as removed during disassembly. Install this

assembly in the column housing. Do not damage the
2. Put tags for identification on the hydraulic hoses at thehorn wire contact (see FIGURE 1.) or column grommet.
steering control unit so that they can be connected corMake sure to install the grommets, washers and spacers
rectly during assembly. Disconnect the hydraulic hosesas a sound isolator for the steering control unit.
at the bottom of the manifold or valve block. Install

plugs at all hoses and ports to prevent dirt from entering3- Install the two capscrews, nuts, washers and spacers
the steering hydraulic system. at the pivot points of the column housing and mount

plate. Install the two springs for the latch. Install the
3. Carefully lift the horn switch at the center of the steer- mount plate and column assembly on the cowl of the lift
ing wheel and pull the switch wire out of the steering truck.
shaft. See FIGURE 1. Pull the switch assembly out of A
the steering wheel and disconnect it. Remove the nut. If WARNING

possible to install, use a puller to remove the steeringThe hydraulic hoses MUST be connected to the cor-
wheel. rect ports and fittings or the steering system will not

operate as expected. This operation that is not ex-
4. Put tags for identification on the meters and gaugepected can cause damage or personal injury. Make
wires at the steering column housing so that they can beure the hoses are identified and connected correctly.
connected correctly during assembly. Also put a tag on

the horn wire. See FIGURE 1. Disconnect all wires. 4. Install all wires and hoses as removed during disas-
sembly. Install the steering wheel and nut. Push the horn

5. Remove the capscrews that fasten the mount plate tewitch wire into the steering shaft and install the switch
the cowl and remove the steering column assembly fromin the steering wheel. Install the access plate, remove the
the lift truck. battery tag and connect the battery connector or cable.
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that fasten the manifold or valve block to the port side of

A WARNING _ the steering control unit. If necessary, disassemble the
After making repairs, do not extend the hands or steering control unit as shown in FIGURE 5.
arms through the center of the steering wheel. If the

control unit was not assembled correctly or the hoses 7. If necessary, remove all parts of the latch from the
not connected correctly it can rotate with a strong  bracket. If necessary, remove all parts of the spring
force and cause serious injury. If this action occurs, mechanism and pivot to remove the bracket from the
disassemble the control unit and correct the prob-  cowl of the lift truck.

lem.

Assembly And Installation
(See FIGURE 4.)

1. If necessary, assemble the steering control unit as

5. Operate the steering system to check for correct op
eration and leaks.

TYPE “B” STEERING COLUMN shown in FIGURE 6. Install the manifold or valve block
ASSEMBLY on the steering control unit using new O-rings. If re-
Removal And Disassembly (See FIGURE 4.) moved, install the bracket and spring mechanism on the
A CAUTION cowl of the lift truck. If removed, install the latch assem-

Disconnect the negative battery cable on internal bly and spring mechanism on the steering control brack-

combustion trucks. Disconnect the battery connec-
tor on _electrlc trucks. Disconnect the battery before 5 |nstall the steering column on the steering control
removing any covers. unit. Install the four screws, the washers, isolator and

1. Attach a tag on the battery connector or negative cablspacers that fasten the steering column and the steering

stating “DO NOT CONNECT BATTERY”. Move the ~control unit to the bracket. Make sure to install the
Steering column to the most forward position_ Clamp in the correct pOSition as shown in FIGURE 4.

2. Puttags for identification on the hydraulic hoses at the3. Carefully install the column housing and bushing
steering control unit so that they can be connected corover the steering column. Install the screws that fasten
rectly during assembly. Disconnect the hydraulic hosesthe housing to the bracket.
at the bottom of the manifold or valve block. Install

A WARNING

plugs at all hoses and ports to prevent dirt from entering_l_he hydraulic hoses MUST be connected to the cor-

the steering hydraulic system. o : .

rect ports and fittings or the steering system will not
3. Carefully lift the horn switch at the center of the steer- operate as expected. This operation that is not ex-
ing wheel and pull the switch wire out of the steering pected can cause damage or personal injury. Make
shaft. See FIGURE 1. Pull the switch assembly out ofsure the hoses are identified and connected correctly.
the steering wheel and disconnect it. Remove the nut. If . . .

. , . 4. Install all wires and hoses as removed during disas-
possible to install, use a puller to remove the steering :
wheel sembly. Install the steering wheel and nut. Push the horn

' switch wire into the steering shaft and install the switch
4. Put tags for identification on the meters and gaugein the steering wheel. Remove the battery tag and con-
wires at the steering column housing so that they can baéect the battery connector or cable.

connected correctly during assembly. Also put a tag on g
the horn wire. See FIGURE 1. Disconnect all wires. WAR_NING _
After making repairs, do not extend the hands or

5. Remove the screws that fasten the column housing t@érms through the center of the steering wheel. If the
the bracket for the steering control unit. Carefully liftthe control unit was not assembled correctly or the hoses
column housing and bushing off the steering column asmot connected correctly it can rotate with a strong

sembly. force and cause serious injury. If this action occurs,

. isassemble the control unit and correct the prob-
6. Remove the four screws, the washers, isolator an P

spacers that fasten the steering column and the steering
control unit to the bracket. Remove the steering column5. Operate the steering system to check for correct op-
from the steering control unit. Remove the two screwseration and leaks.
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Disassembly of Steering Control Unit can cause skin irritation. When using cleaning sol-

(See FIGURE 5.) vents, always follow the solvent manufacturer’s rec-
Follow the steps of FIGURE 5. to disassemble the steerommended safety precautions.
ing control unit.

Cleaning of Steering Control Unit Clean all the parts in solvent. Dry the parts with com-
A WARNING pressed air. Do not dry the parts with a cloth. Make sure
Cleaning solvents can be flammable and toxic, and all surfaces are free of scratches and sharp edges.

STEP 1. Put the control unit in a vise with soft STEP 2. Remove the cover on the bottom of the
jaws. Make an identification mark on the steering control unit.
length of the control unit. When 2

installed, remove the manifold block.

1. CAPSCREW
2. COVER
3. O-RING
4. CHECK BALL

1. STEERING CONTROL UNIT

2. VISE 1877 11876
STEP 3. Remove the spacer (if used), the stator, STEP 4. Remove the screw for the check valve
rotor and port plate. Put a mark on the assembly. Remove the parts for the
stator so that the same side will be to- check valve. For some units the check
ward the body of the control unit at as- ball is in the opposite end of the con-
sembly. Remove the O-rings. Remove trol unit.

the center shaft. g

1. SPACER

2. STATOR .

3. ROTOR

4. PORT PLATE

5. O-RING 1. SCREW

6. CENTER SHAFT 2. CHECK VALVE ASSEMBLY -

FIGURE 5. DISASSEMBLY OF THE STEERING CONTROL UNIT (1 of 2)



STEP 5. Remove the spool and sleeve assembly. Remove the
thrust bearing assembly from the spool. Push the
center pin from the sleeve. Carefully remove the
spool from the sleeve. Rotate the spool slowly during
removal. Remove the ring from the sleeve. Remove
the neutral position springs from the spool.

11876

SPOOL AND SLEEVE ASSEMBLY
THRUST WASHER

THRUST BEARING

CENTER PIN

SLEEVE

SPOOL

RING

NEUTRAL POSITION SPRINGS
DUST SEAL

CoNoOAWNE

STEP 6. When installed, remove the snap ring,
bushing, O-ring and seal ring. Re-
move the oil seal from the bushing or
housing.

11876

. SNAP RING
. SEAL

. BUSHING

. O-RING

. OIL SEAL

FIGURE 5. DISASSEMBLY OF THE STEERING CONTROL UNIT (2 OF 2)




Assembly of Steering Control Unit oil. Follow the steps of FIGURE 6. to assemble the
(See FIGURE 6.) steering control unit.

Use new seals, O—rings and neutral position springs dur-

ing assembly. Lubricate all parts with clean hydraulic

STEP la.When the control unit has this type of STEP 1b. Put the spool (3) on the work bench

seal arrangement, install the dust seal. then put the housing (6) onto the spool
as shown. Install the guide ring (2) with
the O-ring (1) on the end of the spool.
Put a large thrust washer (4, see STEP
4) on top of the guide ring and O-ring
assembly. Use a socket or tube (5) as a
tool to push the washer and install the
O-ring and guide ring in the housing.
Carefully remove the washer, tube and
spool from the housing.

. O-RING

. GUIDE RING
SPOOL
WASHER
TUBE (TOOL)
HOUSING

1. HOUSING
2. DUST SEAL

oUurwNE

STEP 2. Carefully assemble the spool and sleeve.
Make sure the spool rotates freely in the
sleeve.

1. SPOOL
2. SLEEVE

12650

FIGURE 6. ASSEMBLY OF THE STEERING CONTROL UNIT (1 of 4)
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STEP 3. Assemble the neutral position springs then push
them into position in the spool (4). Make sure the flat
4 springs (1) are installed to the outside of the curved
springs (2). Install the center pin (3). Install the ring
(5) on the sleeve (over the neutral position springs).
The ring must turn freely on the sleeve.

1. NEUTRAL POSITION 11879
i‘\ 1 SPRINGS (FLAT) 3. CENTER PIN
2. NEUTRAL POSITION 4. SPOOL
SPRINGS (CURVED) 5. RING

STEP 4. When the control unit has the type of
bearing arrangement shown here, use
the following procedures:

Install the thrust washers and thrust 1. HOUSING

bearing on the spool. Carefully install 2. SPOOL AND SLEEVE ASSEMBLY
the spool and sleeve assembly in the 3. O-RING

housing. Install the dust seal (9) in the 4. THRUST WASHER

bushing (6). Install the bushing (6), 5. THRUST BEARING

seal (8) and the O-ring (3) in the hous- 6. BUSHING

ing. Use the snap ring (7) to hold the 7. SNAP RING

bushing in position. Make sure the 8. SEAL

sleeve rotates freely in the housing. 9. DUST SEAL

FIGURE 6. ASSEMBLY OF THE STEERING CONTROL UNIT (2 of 4)
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STEP 5. When the check valve is at the end of the housing as
shown here, install the check ball and sleeve. Make
sure the sleeve is even with or below the surface of
the housing (2). Lubricate the O—ring (3) and install
the O-ring and port plate (4). Align the holes in the
port plate with the holes in the housing.

1. CHECK BALL SLEEVE
2. HOUSING

3. O-RING

4. PORT PLATE

STEP 6. Install the center shaft (2) so that it engages with the

center pin (1) in spool and sleeve assembly. Make sure
the center pin is still parallel to the surface with the
ports. Install the rotor (3) on the center shaft. Make sure
that a valley in the rotor aligns with the slot (center pin)
in the center shaft. Install the O—ring (5) and stator (4).
Make sure to align the marks made during disassembly.

. CENTER PIN

. CENTER SHAFT
. ROTOR

. STATOR

. O-RING

abhwN P

11885

STEP 7. When used, install the spacer (1). Install the
O-ring (2) and the cover(3). Tighten the caps-
crews for the cover in the sequence shown to
17 Nm (150 Ibf in), then tighten them to 30 Nm
(265 Ibf in). Make sure the capscrew (4) with
the pin fits in the hole for the check ball (5).

SPACER
O-RING
COVER
CAPSCREW
CHECK BALL

grLNE
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FIGURE 6. ASSEMBLY OF THE STEERING CONTROL UNIT (3 of 4)




STEP 8. When used, install the manifold block STEP 9. Install the steering column on the steer-
and O-rings on the steering control unit. ing control unit. Make sure the splines
Tighten the capscrews for the manifold are aligned.
block to 40 Nm (30 Ibf ft).

3
1. O-RING
2. MANIFOLD BLOCK 1. STEERING COLUMN
3. STEERING CONTROL UNIT 5717 2. STEERING CONTROL UNIT 5717

FIGURE 6. ASSEMBLY OF THE STEERING CONTROL UNIT (4 of 4)

CHECKS AND ADJUSTMENTS

REMOVE AIR FROM THE SYSTEM tate the steering wheel from stop to stop several times in

each direction. The air will be removed without discon-
Air can enter the system when a hydraulic line is discon-necting any lines. If the operation is still rough, check if
nected. If the operation is rough, start the engine and roair is entering the system at a loose fitting.
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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 damaged or not adjusted correct-

ly.

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. Check for leaks.

Remove air from the system.

Repair or install new control unit.

Fix leaks. Remove air from the sys-
tem.
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