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INTRODUCTION

General
The present manual is designed for Customer Service
engineers who wish to familiarise themselves with the
maintenance work required for the various truck com-
ponents.

It also contains troubleshooting sections which can be
used to identify and remedy truck faults.

INFORMATION

This book is not an operating manual. It is
designed solely for specialist personnel
who have been trained and authorised to
carry out the work described in the
manual.

This manual therefore contains fewer and less detailed
warnings than the Operator's Manual, as the latter is
aimed at persons who have very little or no prior
experience at all.

Operating Instructions

This manual contains no operating instructions. An
operating instructions manual is supplied with the vehicle.
Additional copies can be ordered as required.

With the help of this manual you and your personnel will
be able to ensure the long service life, operational safety
and error free functioning of your CROWN vehicle.

Service Training

CROWN offers the appropriate vehicle related training
for service personnel. Details on this training can be
obtained from CROWN on request.

Ordering Spare Parts
The maintenance manual does not cover spare parts.
These are listed in a separate manual.

Spare parts can be ordered by quoting:

● The truck specification number

● The truck model number

● The truck serial number

This information can be found on the truck's data plate.
Only if this information is provided can the order be
processed quickly, correctly and reliably.

Please refer to the Technical Specifications Sheet for the
utilisable loads, technical data and dimensions for
thisseries. Brochures can be obtained from your CROWN
dealer or from the following address:

CROWN Gabelstapler GmbH & Co.KG
Moosacher Str. 52

80809 Munich
GERMANY

Tel.: +49 (0)89 / 93 002 -0
Fax: +49 (0)89 / 93 002 -175 or133

Using the Manual
The manual is divided into sections.  The following table
shows how the manual is structured.
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LUBRICATION AND ADJUSTMENT
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LUBRICATION AND ADJUSTMENT
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HYDRAULICS
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Throttle, fixed

Throttle, adjustable

Pressure-compensated
flow control, fixed

Pressure-compensated
flow control with reverse
flow bypass; fixed.

Velocity fuse

Relief valve, fixed setting

Relief valve, adjustable

Check valve

Shuttle valve

Single counterbalance valve
assembly in manifold

Flow divider/combiner

Bypass flow control
with controlled flow,
pressure-regulated

Shut-off valve, manual

Torque generator

Hydraulic steer unit

M3561
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HYDRAULICS

Replacing the relief valve

● Remove the locking mechanism (see Fig.) and
unscrew the relief valve (3),

● Remove the O ring and the strainer from the
valve seat if they are still in there.

● Apply a thin coat of hydraulic oil to the new O ring
and place it in the valve seat with the strainer.

● Apply hydraulic oil to the relief valve, insert it into
the valve seat and tighten. Tap in the new locking
mechanism.

● Refit the hydraulic unit and adjust the relief valve.

Relief valve setting

The relief valve protects the hydraulic system and the
lifting mechanism from overloading.

WARNING

Do not let the pump unit run unless it is
fixed to the chassis.

The amount of torque will twist the unit.
This can result in short circuits and
damage.

Relief valve test and setting

● With the truck at operating temperature, raise a
test load on the forks that corresponds to 110%
of rated capacity (= minimum load). It should be
easy to raise the load.

● Now raise a test load that corresponds to 110%
of rated capacity + 100 kg (=maximum load). It
should not be possible to raise this load. (relief
valve opens).

If necessary, adjust the relief valve so that it opens within
the above mentioned tolerance range.

● Hold onto the setscrew and loosen the jam nut
(see Fig.).

● Turn the setscrew clockwise to increase the
threshold? until the valve opens, turn it anti-
clockwise to reduce the threshold.

● Counter-fix the setscrew again with the nut.

H01-GB

Relief valve setscrew

M3563
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daoL.niM daoL.xaM

0003XS gk053,1 gk053,1 gk054,1



57

MS-SX3000-D 10/04 • Printed in Germany MS-3.1-3230

DRIVE UNIT

Gear unit disassembly

NOTE

All item numbers in the following sec-
tions refer to Figure MS-1723-0027-A on
the following page unless another figure
number is indicated.

● Remove the retaining ring (61, Fig. MS1723-
027A) and the supporting ring (62).

● Using a suitable extractor pull off the wheel (2).

● Remove the retaining ring (45) and the two shims
(48, 49).

● Press off the driven shaft (7) in the direction of
the drive wheel. This will inevitably damage the
bearing (23).

● Remove the retaining ring (44) and extract the
bearing (23). The bearing can no longer be
used.

● Remove the retaining ring (43) and extract the
bearing (24) via the outer ring.

● Now press out the shaft seal (31).

● Remove the retaining ring (42) and the sealing
cover (30).

● Press off the pinion shaft (3) in the direction of
the gear unit cover (6). Both bearings (21 and 22)
will remain on the pinion shaft.

● Remove the two bearings (21 and 22) from the
pinion shaft (3).

NOTE

The output gear is part of the motor. The
procedure for removing the pinion and
the bearings is described in the Drive
Motor section on the previous pages.

Gear unit assembly

Replace all bearings and seals. Used bearings and
seals will result in premature failure of the unit.

● Press the bearing (21) into the housing via the
outer ring.

● Press the inner ring of the roller bearing (24) onto
the drive shaft (7).

● Press the shaft seal (31) from the outside into the
seat on the gear unit housing.

● Fit the outer ring of the roller bearing (24) and
insert the retaining ring (43).

● Place the bushing (9) onto the rollers of the
bearing (24) and press the bearing (23) into the
gear unit housing and insert the retaining ring
(44).

● Place the wheel (4) in position and guide the
drive shaft carefully into the shaft seal. Align the
bushing in the process.

● Align the wheel (4) with the tooth shaft profile of
the drive shaft (7).

● Support the wheel (4) with suitable bushing and
press the drive shaft (7) into the wheel (4).

● Using an appropriate number of shims (49),
distance the drive shaft (7) between the two
shims (48) so that there is no slack and insert the
retaining ring (45).

● Press the bearing (22) onto the pinion shaft (3).

● Hold against the inner ring of the bearing (21)
and fit the pinion shaft (3). Press in the retaining
ring (42).

● The contact surfaces of the cover and gear unit
housing must be clean and oil-free. If necessary,
clean the surfaces as described in the Gear Unit
Cover Removal section.

● Apply a layer of Dirko® sealant (part no. see
chapter one, lubricants) all around the contact
surfaces of the gear unit cover.

● Insert the feather key (51) into the pinion shaft
(3).

● Hold against the inner ring of the bearing (21)
and fit the wheel (2) onto the pinion shaft (3).

● Thread the supporting ring (62) onto the pinion
shaft (3) and insert the retaining ring (61).

● Press the sealing cover (30) into the housing.
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ELECTRICS
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EUROPE USA DESCRIPTION EUROPE USA DESCRIPTION

Wires joining

Wires crossing

Wire connection

Plug / socket

Wire strap

Terminal board

Fuse

Assembled unit

Contact, normally open

Contact, normally closed

Contact double throw

Operating device

Operating devices, 
slow releasing
Operating device, 
slow operating
Hand operated 
push button

Mechanically actuated

Hydraulically actuated

Emergency disconnect

Motor armature

Hand operated 
maintained contact

Solenoid valve

Inductor

Resistor

Capacitor

Potentiometer

Varistor

Thermal protector

Lamp

Horn

Battery

Diode

Breakdown diode

LED

Transistor

MOSFET

Thyristor

Comparator

Electrical Symbols

M0056-gb
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Replacing the SEM0 Traction
Controller

WARNING

Make sure you are operating the truck
with the correct controller.

The use of SEM0 traction controllers with
different part numbers can change the
characteristics and result in accidents.

When fitting a new SEM0 traction controller in a truck
you must select the right truck model through the hard-
ware (on the WP2300 jumper between C2 and C3 and
configuration menu selection, on the ST3000 or SX3000
the appropriate selction in the configuration menu).

If you have changed and stored the standard configura-
tion with the programmer, the stored parameters will be
loaded the next time the controller is started.

● Prepare to remove the traction controller as
previously described in the Maintenance section.

● Remove the 4 mounting screws and remove the
traction controller.

● Check the contact pattern left behind by the
controller back plate on the heat dissipation
sheet. The controller must lie fully flat on the heat
dissipation sheet. If there are large areas with no
contact to the controller, replace the heat dissipa-
tion sheet to avoid thermal problems.

● Clean the contact surface of the traction control-
ler on the truck chassis with a lint-free cloth and
use an industry-standard silicon removal agent to
remove the residue of the heat conducting paste.

● Apply a thin and even layer of Dow Corning® 340
heat conducting paste, part no. 053051-008 to
the floorboard (= contact surface of the traction
controller on the truck chassis).

● Secure the traction controller again with the 4
screws.

● If necessary clean the contact surfaces and refit
the power cable (you must follow the instruc-
tions in the Maintenance section on the
previous page) and refit the connectors for the
control lines.

● For cold store versions: Apply a coat of Dow
Corning®  4 Compound, part no. 053051-006, to
the control line connectors. Apply a layer of acid-
resistant clearseal paint to the controller.

Important: After replacing the controller check and ad-
just the settings. You can adjust the settings to suit the
customer’s requirements. Follow the order described as
follows.

Parameter Setting after Replacing the
Traction Controller

Preparatory Measures

● Power down the truck and jack it up so that
the drive wheel is free (see Chapter 1).

● When the truck is powered down connect the
programmer to the traction controller.

● Power up the truck.

Adjustment

1. If required, change the options for the safety
reverse switch and the internal service hourmeter
of the controller. The standard setting is con-
tained in Table 11-GB. If you have made changes,
switch the truck off and on again. This will acti-
vate the changes.

2. Measure the battery voltage directly at the
battery and adjust the reading measured and
displayed by the traction controller (see CONFIG
MENU section).

3. Using the TEST menu check the wiring and
operation of the switches (see TEST menu
section).

4. Re-calibrate the traction potentiometer (see
“Traction pod – calibrate potentiometer, PRO-
GRAM VACC menu).

5. Test the traction pod starting point at creep
speed. The drive wheel should start when the
travel switch closes. If necessary increase the
value accordingly. Repeat the test for both travel
directions (see PARAMETER CHANGE menu
section).
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TESTER Menu

The following table describes the various truck parameters which can be selected and checked in the TESTER menu.

E07-GB
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Charging Errors

Green LED is not lit

Possible Causes:

Socket does not conduct mains supply.

Check whether the socket conducts power supply by plug-
ging in an item of equipment (e.g. lamp etc.) which you
know is working.

Faulty mains lead to charger.

Temporarily replace the mains lead to the charger with
one which you know is ok. When you finally replace the
mains lead avoid damaging the lead when fitting the
clamp.

With the AC connected, listen for the operation of the
cooling fan. This fan will operate when the charger is
delivering current to the batteries. A variation in the speed
of the fan is considered normal.

The fan is not always active, see table.

Charger faulty.

Replace the charger.

Green LED flashing

In this case an error has occurred during charging. The
charging time in phase I1 or P is too long (time limit ex-
ceeded).

Possible Causes:

One or more battery cells faulty. Repair the battery in
accordance with the battery manufacturer’s instructions.

The ambient temperature is too high. The charger au-
tomatically reduces the output capacity in order to avoid
a thermal overload. When the ambient temperature is
too high the charging current is reduced, which can lead
to time limits being exceeded. Also check whether the
fan starts up when the mains lead is connected. The air
inlet and outlet of the charger must not be covered.

Error in charger microprocessor. Reset the micro-
processor as follows:

● Remove the mains plug and disconnect the
battery.

● Disconnect the charger connections to the earth
contact or the pump contactor and fuse F1 and
short-circuit the two output leads of the charger.

Alternatively, wait 10 minutes. Then re-connect
the charger lead to the battery.

● Re-connect the mains plug.

● Check that the green LED is permanently lit and
the charger fan is running.

● If the green LED is not lit and/or the fan is not
running, replace the charger.

Important: Before replacing a charger, always check
whether the malfunction is due to a temperature prob-
lem or the battery.

Faulty battery cells of poorly serviced batteries or charger
ambient temperatures above 40 °C are typical causes of
faults.

Take into account the fact that the charger emits heat
(the temperature of the airflow extracted by the on-board
fan is 20 °C above ambient temperature). This heat loss
also heats up the environment if the ventilation is inad-
equate.

If the temperature and battery can both be safely ruled
out as possible causes, reset the microprocessor and
check if it is possible to charge.



M1.0-0000-000107107

MS-4.7-3230SX3000 10/2004 • Printed in Germany

ELECTRICS

)llec/stlov(gnitteSegatloVlanimreTegrahcsiD

K L M N O P Q R S T U

75.1 36.1 86.1 37.1 87.1 28.1 48.1 68.1 98.1 19.1 39.1

E20-GB

Calibration for wet batteries

● Fully charge the battery as indicated by the
battery manufacturer in the operating instructions.
Measure the acid density in accordance with the
battery manufacturer’s maintenance instructions
to check if the battery is actually 100% charged.
Faulty battery cells will make calibration impossi-
ble.

● Operate the truck as usual under normal operat-
ing conditions until the battery is empty: both
LEDs of the BDI will flash and the lift cutout
system will be triggered.

● Leave the battery for at least 10 to12 hours (one
hour at the very minimum!).

● After this interval measure the acid density on at
least three different battery cells. The smallest
recorded value is the one you need.

● Compare the recorded density with the density
specified by the manufacturer for an 80% dis-
charged battery (20% residual capacity).

● If the battery is more than 80% discharged (less
than 20% residual capacity), set the
potentiometer on the back of the BDI to direction
K.

● If the battery is less than 80% discharged (more
than 20% residual capacity), set the
potentiometer on the back of the BDI to direction
U.

● Re-charge the battery and check the calibration.
If necessary, repeat this process.

Maintenance-free
batteries

Wet batteries
(industrial batteries)
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STEERING

“Rabbit/Turtle” toggle switch

There are no parts on this switch module that can be
repaired. It must be replaced in full.

This switch module is available in two versions: a
standard and a cold store version. Make sure you use
the right module!

Disassembly

● Remove the switch unit (see SWITCH UNIT section
in this chapter).

● Remove the two Torx® screws (A) (see Fig.
MS511) and remove the toggle module.

Assembly

● Insert a new toggle module and fix it with 2 Torx®
screws.

● Refit the switch unit (see SWITCH UNIT section in
this chapter). Test the operation.

Hydraulic PC board

There are no parts on this PC board that can be repaired.
It must be replaced in full.

This PC board is available in two versions: a stand-
ard and a cold store version. Make sure you use the
right circuit board!

Disassembly

● Remove the switch unit (see SWITCH UNIT section
in this chapter).

● Remove the two Torx® screws (B) (see Fig.
MS504) from the smaller of the two PC boards
(the larger one is the main PC board). Lift out the
hydraulic PC board.

Assembly

● Insert a new hydraulic PC board (make sure it is
the right type, cold store or standard). Fix the
board with 2 Torx® screws (B).

● Refit the switch unit (see SWITCH UNIT section in
this chapter). Test the operation.

MS504
B

MS511

A
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Fork Carriage Installation

● Chock drive tire and load outrigger wheels.

● Make certain rollers are in good condition and
installed on fork carriage. Replace a worn or
damaged roller.

● Using a lifting device, raise inner mast, install the
fork carriage, and lower inner mast to collapsed
height.

● Attach lifting device to fork carriage and raise
carriage enough to allow chains and hydraulic
supply lines, if applicable, to be connected.

● Connect lift chain(s) to chain anchors or
tensioner on fork carriage.

● Remove any pipe plugs or caps that were
previously used to seal connections. Then
connect all hydraulic lines that were previously
disconnected.

● Lower fork carriage and remove lifting device.

● Check lift chain tension and adjust if necessary.

● Install forks.

● Remove chocks.

● Connect the battery and remove the warning tag
from the control handle.

Fork Carriage Adjustment

WARNING

Wear appropriate safety items, such as
safety glasses and shoes, whenever
performing maintenance work. To avoid
injury, do not place fingers, hands, arms
or feet through mast or position them at
pinch points.

● Place key switch in the OFF position, remove key,
and disconnect the battery.

● Attach warning tag to control handle to advise
others that the truck is being serviced.

● Chock drive tire and outrigger load wheels.

● Remove forks.

● Using a lifting device, raise fork carriage until the
top two rollers extend above the mast channel
and carriage meets the carriage stop. Then lower
carriage slightly below stop to free carriage.

● Using a prybar, carefully force the carriage to one
side until its tight against the mast channel.
Retain slight pressure to hold carriage in position
against mast.

● Using a feeler gage, measure the distance
between top roller and mast and record measure-
ment. Acceptable clearance is 0 to 0.76 mm. If
clearance is greater than 0.76 mm, additional
shims need to be added at this roller location.

● Repeat step 7 on the bottom roller.

● Lower fork carriage completely.

● If clearances were acceptable, proceed to step
14. If clearances were not acceptable, proceed to
step 11.

● Remove fork carriage following steps 5 thru 9
outlined under "Fork Carriage Removal".

● Add shims, as necessary, to the appropriate
roller locations until  clearances are within the
acceptable range. If more than one shim is being
added at any location, it is recommended that
shims be distributed evenly between right and left
hand sides of the fork carriage.

● Install fork carriage following steps 3 thru 8
outlined under "Fork Carriage Installation."

● Install forks.

● Remove chocks.

● Connect the battery and remove the warning tag
from the control handle.
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Separating Lift Chains
Lift chains are supplied by the meter and must be cut to
the required length.

Tools and Equipment Required
● A secure working plate with a hole slightly larger

than the head diameter of a chain bolt. The hole
must be deeper than the chain bolt length.

● A bearing ring (washer) with a hole slightly larger
than the head diameter of a chain bolt. The
bearing ring thickness must be slightly larger than
the height of the head of a chain bolt.

● A grinder.

● A hole with a diameter slightly shorter than the
chain bolt and a hammer. Or a press with a
suitable mandrel.

Detachment

WARNING

Wear protective glasses.

● Carefully grind the head of the chain bolt. The
inner plate surface must not be damaged.

● Place the bearing ring onto the hole in the work-
ing plate. The bearing ring prevents the inner
plate surface from being damaged when you
drive out the chain bolt.

● Place the head of the chain bolt to be driven out
into the bearing ring.

● Make sure the chain bolt, the bearing ring and the
hole are aligned in the working plate and drive the
chain bolt out.

Plates
Grinder

Hole in working plateBearing ring
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CYLINDERS

Cylinders

Two mast lift cylinders are provided on TL mast trucks —
one on each side of the outer mast. On TT mast trucks,
an additional carriage lift cylinder is provided.

Great care and cleanliness should be exercised in dis-
assembly and assembly of any hydraulic cylinder. Wipe
all surfaces clean of dirt and oil before attempting disas-
sembly. Care should be taken when removing the ram
from the cylinder. Once disassembly is complete, wash
all metallic parts in solvent and blow dry with clean com-
pressed air. Carefully inspect the ram assembly and cyl-
inder bore. Replace if scored, grooved, pitted, or worn.
Minor damage to the cylinder bore can be removed with
the use of a cylindrical honing tool. Place washed com-
ponents in a clean container until assembly.

WARNING

High pressure hydraulic oil can cause
serious injuries.

De-pressurise all components before
carrying out maintenance work on the
hydraulic system.

When repairing the hydraulic system
always wear protective clothing, goggles
and gloves.

Whenever a high pressure fluid enters
the skin it must be treated as an emer-
gency, even if the skin initially shows no
reaction.

Physical effects may take time to set in.

Secure all connections before re-apply-
ing system pressure. Keep hands and
body away from any ports as high pres-
sure hydraulic oil can emerge.

Use absorbent paper to trace leaks,
never use your hands!

Mast Lift Cylinder

Seal Replacement

When excessive hydraulic oil is evident on the cylinder,
where the ram exits the cap, one or more of the seals are
bad and need replaced. It is recommended that all the
seals in the cylinder be replaced whenever a cylinder is
removed and disassembled for seal replacement. Follow
the procedure outlined below to remove cylinders and
replace seals.

● Place key switch in the OFF position, remove key
and disconnect the battery.

● Attach warning tag to control handle to advise
others that the truck is being serviced.

● Chock drive tire and outrigger load wheels.

● Remove R.H. cylinder cover from bottom of outer
mast.

● Disconnect the hydraulic supply line to the R.H.
mast lift cylinder. Seal connections to minimize oil
loss and prevent hydraulic system contamination.

● Remove retaining ring and shims from the top of
the R.H. mast lift cylinder.

● Before removing the R.H. cylinder bracket from
outer mast, secure the cylinder to the mast to
prevent it from falling when the bracket is re-
moved and the mast is raised. Make certain the
device used to secure the cylinder is capable of
withstanding the weight of the cylinder. Then
remove the R.H. cylinder bracket from the outer
mast.

● Repeat steps 4 thru 7 on the L.H. side if that
cylinder is being removed for seal replacement.

● Attach a lifting device to the appropriate mast
(inner on TL mast trucks, middle on TT mast
trucks), raise the mast and remove the mast lift
cylinder(s).

● Lower mast to collapsed height.

● Remove cap from cylinder tube.

● Remove bleed screw from cap. Then remove seal
from bleed screw and discard seal.
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Hinweis
1) Spannung zwischen B1 & B2:

10V = Max. speed
0V = No drive command

Traction Controller - Sem0 Power Circuit
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