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M3561

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
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Electrics - General

Wire Colour Codes
The wires used in the truck are colour-coded and
numbered according to their function. The first digit or
the first two digits indicate the wire colour while the last
two digits are counter numbers.

E01-gb
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SEM1 Traction Controller

DANGER

Jack up the truck before carrying out any
repair work or troubleshooting the electrical
system.

General

The programmable SEM1 impulse controller provides
effective control over the driving behaviour of the truck.

The truck is powered by a separate excited motor
(SEM). This version has two variables for governing the
motor output: field and armature current.

Precautionary Measures

● Do not attach the controller to a battery with a
different rated voltage to that of the controller
(24 - 36 VDC).
A higher battery voltage may destroy the
MOSFETs, while a lower power supply will result
in system failure.

● Only operate the controller with special traction
batteries. Do not connect to a rectifier or mains
components.

● When commissioning jack up the truck to prevent
it from starting suddenly if there is a wiring error.

● When the key switch has been turned off the filter
capacitors in the controller remain charged for a
few minutes. If work is performed on the controller
during this time it must be disconnected from the
battery (disconnect battery). Finally, to discharge
the capacitors short-circuit the positive and
negative terminals of the power part together over
a resistance (10 - 100 Ohm, min. 5 W) for a few
seconds.

Operational Features

Speed Control

Infinately variable handset programmable speed control
in both directions.

Reduced Speed Ranges

There are several interdependent travel ranges with
reduced speed available: slow travel (via a rotary switch
contained in the tiller handle HSS), slow travel when the
platform is not folded out (via the GCSR, GCSL and
PLS switches) in walkie mode and an automatically
reduced travel speed for loads in excess of 1,000 kg.

Downhill Speed Control

When travelling downhill the controller monitors the
motor anchor speed via the drive signal from the
traction potentiometer. When the set speed is exceeded,
electrical braking with energy retention is introduced.

Regenerative Braking

Three forms of regenerative braking are available:

● Release braking (travel switch or multitask handle
return to neutral)

● Inversion braking (travel switch set in opposite
direction)

● Braking by reducing speed on a slope: the
controller constantly regulates the engine speed
according to the set value prescribed by the travel
switch. Braking is automatically activated when
the set value is exceeded.

Anti - Roll Down Function

This function prevents the truck from accidentally rolling
down a slope. When the key switch is on the controller
monitors the engine speed. If it detects a turning
movement without a travel command, braking is
automatically activated.

If the truck automatically starts to move on a slope, it
therefore brakes after a short period. When the truck
stops braking is released causing the truck to move
again, followed by further braking. If the brake is not
applied the truck will therefore move down the slope
very slowly.

M1531
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Parameter Setting, Folded Platform
The settings in this table apply only to traction controllers with part nos. 813196-xxx and software version SW#006B.
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Electric Motors

General Maintenance Instructions
The following instructions apply to all motors.  Details
relating to specific models and designs are provided in
the sub-sections (traction motor, pump motor etc.).

Preparation

● Disconnect the battery (= EMERGENCY
DISCONNECT).

● Secure the truck from rolling away.

Important Maintenance Instructions
● Remove all carbon brushes and check for wear.

If one or more carbon brushes need to be
replaced, replace all brushes. In addition to the
carbon brushes the pressure springs must also
be replaced to ensure the correct pressure.

The length of the shortest brush determines
whether the brush set needs to be replaced.

Even if the minimum length has not been
reached the brushes should be replaced as the
remaining useful life could be much shorter than
the time until the next inspection:

If a brush is too short the spring will lie on the
brush support. The brush sparks during
operation and burns the collector with
corresponding damage.

● Blast the motor with dry compressed air only.

● Check the armature for uneveness, burning,
grooves and cracking of the multi-plate edges.
Turn the armature if necessary. A non-oily, evenly
distributed layer on the brush surfaces is normal.

● If oil or grease is found in the motor collector
compartment (usually a paste consisting of oil,
oil vapour, dust and carbon particles),
immediately remove the cause and clean the
motor thoroughly:

Oil or grease burns in the brush sparks and
leaves behind a highly abrasive oil ash which can
very quickly destroy the collector and the
brushes.

● The brushes must be able to move freely in the
brush support (without spring tension) without
tilting. Never modify brushes if one or more
brushes cannot move freely.
In this case replace all brushes as they will

probably have been thermally overloaded. Ther-
mal overloading (temperatures >160 ºC) causes
the brushes to swell up.
Brushes which jam in the brush support produce
intense sparking and destroy the collector.

● The brush edges must not be cracked. Brushes
with cracking along the long edge of the surface
will have been damaged by a worn collector.
If information is provided in the manual, restore
the collector to the specified limits. Otherwise,
replace the armature in full.

● Loose brush connections are a clear sign of
motor overload. In this case inspect the collector
for burning and repair or replace as necessary.

● When fitting the brush take care to place the
spring gently on the brush. If the contact is too
hard the brush will be damaged.

● Make sure that all brushes contact the armature
at the same pressure.

● New brushes must be run in with a medium load
in the first hours. Never fully charge the motor
straight away.
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MS500

A

B
C

Safety Reverse Switch

Removal

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

● Remove the two M3 Torx® screws (see Fig.
MS508) from the butterfly switches and pull the
butterfly switches off. Take care not to lose the
plastic slide bearings (washers).

● Remove the two M3 Torx® screws which secure
the orange lower switch cap. Remove the switch
cap.

● Remove the four M5 Torx® screws shown in Fig.
MS509. Remove the switch unit cover.

MS509

● Remove the M3 Torx® screw (item A, Fig. MS500)
and pull out the switch jumper (item B).

● Remove the two M2 Torx® screws (item C).
Remove the microswitch connector from the main
board.

Installation

Installation of the safety reverse switch is the reverse of
removal.

●●●●● Before connecting the microswitch to the
main board, lubricate the microswitch
connector with grease (part no. 053002-005).
Do not use any other grease.

● Re-install the switch unit (see SWITCH UNIT section
in this chapter) and carry out a functional test.

Note: The butterfly switches cannot be fitted
incorrectly. They will only fit properly in a single
position.

MS508
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MS1720-101

Platform Suspension

Plate Spring Layers

To achieve optimal lifespan and spring quality of the
platform, layer the plate springs with 6 sets of 3 springs
and one set of 2 springs.
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