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Workshop Manual MX10/13-N
This workshop manual is for use with

vehicle types

MX10 and MX13
with shunt technology.

The "N" has been added to the type name (see below) in or-
der to differentiate this manual from the manual for series

technology.
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Key words
Remark: "A5 ff" means that the key word is dealt with on page A5 and

the following pages.

A
Absolute stop......................................C11, C16, C19
Acknowledgement key....................... C13, M32, V43
Acoustic signal, LR80.......................................I6, I13
Actual value........................................................... B7
Actual value error...................................................B6
Actual value potentiometer......................B2, B3, B16
Actual value potentiometer, LR80.I15, I16, I20, I46 ff
Actual value potentiometer, offset potentiometer...B6
Additional lift, removal............................................F5
Additional lift cylinder.......................................... F5 ff
Adjusting chart LR80.......................................... I17 ff
Adjusting potentiometer, steering angleB6, B12, B17
Aerials................................................I4, I5, I14 ff, I57
Aerial adjustment........................................ I21, I52 ff
Aisle detection................................B2, I14, I16, I72 ff
Aisle detection, testing.......................................... I22
Aisle detection, mounting the reflectors................ I75
Aisle detection sensors.................................. I15, I74
Aisle travel, LR80.................................................... I8
All-purpose grease..........................................A9, R2
Analogue module, PLC.......................................... V4
Application program, copying, PLC...................V18 ff
Application program, PLC.................................V15 ff
Armature shaft....................................................... A6
Armature winding, travel motor..................... A2, A14
Attachment.............................................................E2
Automatic operation, LR80......................................I6

B
Ball bearings, travel motor................................... A16
Ball bearings, steering motor............................... B19
Barrier switches (S20 and S21)...........................M13
Base plate, LR80............................................I29, I30
Battery buffer, LFG................................................I49
Battery roller track..................................................E4
Battery type, FPS................................................ M62
Battery lock............................................................ E4
Battery status display.......................................... M42
Bearing play, idling wheel.................................... E11
Bearing shell, load carriage...................... E2, E3, E6
Binary module, PLC............................................... V4
Bleeder screw, main lift..........................................F4
Bleeder screw, additional lift.................................. F6
Block diagram, operating console....................... M34
Block diagram, FPS.............................................M49
Block diagram, hydraulics......................................N2
Block diagram, logic 7A21...................................M19
Block diagram, LR80.............................................I14

Block diagram, standard steering.......................... B2
Bogie bearing.........................................................A9
Brake lining, replacing........................................... C4
Brake, removal...................................................... C3
Brake, function.......................................................C2
Brake, generator.................................................. C10
Brake, clearance............................................. C5, C9
Brake, mech. release.............................................C6
Brake modes........................................................C10
Brake stage.....................................................C8, C9
Brake amplifier (1U21)....................................... M26
Brake deceleration..............................................C7 ff
Braking distance.................................................. C15
Braking zone............................................... C11, C19
Brush spring.........................................................A11
Brush spring, testing............................................ A12
B/W valve, lifting main lift (2Y20).................... N5, N6
B/W valve, lowering main lift (2Y21)............... N5, N6
B/W valve, ancillary movements (2Y22)......... N5, N6

C
Carbon brushes, travel motor......................A11, A12
Carbon brushes, steering motor..................B19, B20
Carbon br. monitor, travel motor. A2, A11, M58, M69
Carbon br. monitor, pump motor................ M58, M69
Carbon dust......................................................... A12
Chain breakage................................................... M21
Chain breakage function, checking..................... M23
Chain breakage switch (2S60, 2S61)..M6, M21, M22
Chain breakage monitor............................. M16, M21
Chain joint............................................................B11
Chain tensioner........................................... B10, B11
Chain tension...............................................B10, B11
Chassis............................................................E2, E6
Chassis distributor board (A21). A4, M7, M14, M27 ff
Central processing unit (3A21), LR80...... I14 ff, I30 ff
Commutator, travel motor.................................... A16
Connections, travel motor...................................... A2
Connector, counting method, LR80.......................I32
Control board (3A24).............................................I67
Control unit, FPS................................................. M47
Control system OK........................................A3, M50
CPU module, PLC..................................................V4
CPU board, LR80....................................I18, I27, I30
Curve number, LR80.............................................I13
Cylinders, main lift..................................E4, E6, F3 ff
Cylinder support...............................................F2, F4
Cylinder holder, main lift........................................ F3
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D
DC/DC converter (U30)......................... M7, M8, M14
Deadman's switch (1S25)....................................M12
Deceleration 1 (0 km/h).............................. M54, M55
Deceleration 2 (2.5 km/h)........................... M54, M56
Deceleration 3 (1 km/h).............................. M54, M56
Delay parameter.................................................. C10
Detection, reverse.......................................... I10, I12
Detection, improved.............................................. I10
Detection, forwards........................................ I10, I11
Detection curve.............................................. I11, I12
Detection angle <10°...............................................I6
Detection angle >10°...............................................I6
Detent control..................................................... I69 ff
DIAG LED, PLC................................................... V10
Digsy software..................................................... V12
Direction of rotation, travel motor...........................A3
Direction of travel, FPS........................................M52
Disposal, oils......................................................... R3
Disposal, lubricants............................................... R3
Distributor, PLC (A40)......................... M7, M14, M30
Distributor board (A23).................................M4, M31
DRH-CS2 module................................N2, N3, N12 ff
Drive wheel.......................................................... A10
Drive pinion......................................................A6, A7

E
Eccentric cam..................................................E2, E3
Electrical switchboard..........................................M14
Emergency stop..........................................C13, M18
Emergency release valve................................N6, N8
Emergency-off parameter.....................I22, I35, I58 ff
End stop, handwheel........................................... B13
Error display, operating console..........................M45
Error bit, PLC...................................... C13, V43, V44
Error bit bar, reading out, PLC..........................V45 ff
Error bit bar, PLC........................................ C13, V43
Error class, operating console.............................M45
Error message, LR80......................................... I83 ff
Error memory.......................................................M64
Error memory, error description....................... M66 ff
Error memory, error list........................................M65
Error memory, deleting........................................M64
Eyebolt M8............................................................. A6

F
Fast travel zone............................... C12, C13, C17 ff
Field connection, steering motor..........................B19
Field winding, travel motor..................................... A2
Four-point bearing..................................................A7
FPS, selecting travel parameters........................ M57
FPS, battery type.................................................M62
FPS, description.................................................. M50
FPS, changing operating hours...........................M63
FPS, travel programs...........................................M53
FPS, deceleration 1, 2 and 3...............................M54
FPS, direction of travel........................................ M52
FPS, error description...................................... M66 ff
FPS, error list.......................................................M65
FPS, error memory..............................................M64
FPS, carbon brush monitor..................................M58
FPS, power section............................................. M47
FPS, travel setpoint............................................. M51
FPS, hydraulic function setpoint..........................M58
FPS, reading out set values................................ M69
FPS, standard parameter set.............................. M62
FPS, status displays............................................M60
FPS, pin assignment........................................... M48
FPS, control and logic section.............................M47
FPS, temperature monitor................................... M59
FPS, summary of all addresses...........................M70
FPS, summary of all travel parameters............... M71
Frequency switch.................................. I18 ff,I27, I30
Fuse F1, main current switchboard.................... M7 ff
Fuse F2, main curernt switchboard.................... M7 ff

G
Gear, removal........................................................ A8
Gear, oil change.....................................................A9
Guide to addresses, FPS.................................... M70
Guide block, SSG.................................................. T4
Guide rollers, SSG................................................. T2
Guide rollers, telescopic load carriage................E7 ff
Guide to chapters.....................................................0
Guide wire............................................................... I4
Guide frequency generator (LFG)........ I15, I20, I48 ff

H
HMC-33 module.................................... N2, N4, N5 ff
Hydraulic unit.........................................................N4
Hydraulic unit, removal........................................ N17
Hydraulic enable................................M16, M21, M22
Hydraulic motor (2M1)......................................... N18
Hydraulic motor............................................. N3, T10
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I
Idling wheel................................................... E11, I23
Interface adapter................................................... I78
Interlock module 8U40.....................................C40 ff
Intermediate lift cut-out.......................................... F4

K
Keypad board 1, 2 and 3..................................... M37

L
Language selection, LR80.....................................I36
Lateral guide rollers, swivel shift fork..................... T2
Line break protection.................................... E8, F8 ff
Load carriage......................................................... E2
Load carriage, removal.......................................... E6
Load chain.....................................................E7, E12
Loading-bearing rollers, swivel shift fork................T2
Loop current, guide frequency generator....... I48, I50
Lowering brake valve..................................... F6, F10
LR80 display............................................... I18, I24 ff
LR80 parameters, guide........................................I80
Lubricating nipple...................................................A9
Lubrication plan...............................................A9, R3
Lubricants, guide................................................... R2

M
Magnetic switc.............................................C25, C28
Main contactors (K1, K2).............M7, M8, M9, M10 ff
Main current fuse (F1).............................M7, M8, M9
Maintenance work, travel motor........................A13 ff
Maintenance work, steering motor.......................B19
Maintenance symbol, operating console............. M42
MANUAL/AUTO switch...................................... I6, I9
Manual operation, LR80.......................................... I5
Manual steering................................................ B5, I9
Marker, PLC....................................... C17, C18, V28
Marker word table, PLC....................................... V49
Mast yoke...............................................................E2
Mechanical release, brake.....................................C6
Mica..................................................................... A16

N
Notebook, test numbers, LR80...........................I18 ff

O
OFF-1.................................................................. M61
ON-1....................................................................M60
ON-2....................................................................M61
Offset potentiometer, actual value........ B6, B12, B18
Offset potentiometer, reverse, LR80 I20, I27, I45, I56
Offset potentiometer, setpoint...............B6, B12, B18
Offset potentiometer, forward, LR80 I20, I27, I45, I54
Oil drainage screw, gear........................................ A9
Oil types, guide......................................................R2
Oil filler cap, gear................................................... A9
Oil filter, hydraulic oil.....................................N4, N16
Oil level, checking, hydraulic oil...........................N16
Oil temperature...................................................... A9
Oil change, gear.....................................................A9
Operating lever....................................................M39
Operating lever, removal..................................... M40
Operating console (A29).............. B2, I14, M4, M32 ff
Operating console, versions................................M33
Operating console, operating elements...............M32
Operating console, start-up test.......................... M44
Operating console, error display..........................M45
Operating console board............................ B14, M35
Operating mode switches.....................I18 ff, I27, I30
Operating hours, changing.................................. M63
Operating hours, display......................................M42
Output filter, LFG...................................................I48
Outer mast........................................................E7,E8
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LR80

Continued:
Steering angle limitation

Detent control
The detent (1) of the steering angle limitation
system is controlled by the steering lock signal
from the LR80. The motor that drives the detent
always turns in the same direction and is
controlled by relay 3K30. The in and out
movement of the detent is controlled by an
eccentric cam. The limit switches 3S32-ON and
3S32-OFF in the motor indicate the position of the
eccentric cam and switch the motor off in the
relevant position (relay 3K30 drops out). The
motor is switched off without follow-up by applying
0V to the positive motor connection.

The steering angle limitation unit has 5 switches
for control and monitoring:

3S32 on: Switches the motor off at 0° position,
detent blocked

3S32 off: Switches the motor off at 180°
position, detent released

3S33: Detent released monitor
3S34: Detent blocked monitor
3S35: Monitor for aisle travel steering angle

within ±3°

If the steering lock signal changes to 0V, the
detent released, i.e. the motor is driven by relay
3K30 until switch 3S32 off (180°) changes to "0V"
for approx. 100 ms.

If the steering lock signal is applied (24V), the
detent is blocked, i.e. the motor is driven by relay
3K30 until switch 3S32 on (0°) changes to "0V" for
approx. 100 ms.

Remark: In old circuit diagrams, 3S32 (ON/OFF)
is drawn as a change-over switch, but it
is actually 2 break contacts!
The break contacts 3S32-On and
3S32-Off are inside the motor unit and
cannot be accessed.

8-0531

1

3S32-OFF

180°
released

3S32-ON

0°
blocked

24V

0V

24V

0V
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Continued:
Operating console A29

Operating console display

General
The purpose of the display board is to show the
operating statuses of the vehicle. Information from
different sources is evaluated and displayed in the
form of status displays, maintenance instructions
and service information.

Chapter M Electrical system
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(1) Red display for deadman's switch (FPS)
(2) PSA active
(3) Red display for 2-handed operation (PLC)
(4) Red display for barrier switch (cab)
(5) Test and error LED for inductive automatic steering (LR 80 central processing

unit)
( 6) Red display for acknowledgement (PLC)
(7) Yellow display for creep speed (FPS)
(8) LR80 display
(9) 7 segment display for operating hours and error messages (FPS)
(10) Operating keys
(11) Battery status display (FPS)
(12) Red display for maintenance and troubleshooting
(13) PSA fault
(14) Wheel position display (setpoint), automatic steering or manual steering,

detection display for inductive automatic steering

Q

1 2 3 4 5 76

10111213

914

8/3044

8
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Hydraulic motor

Technical data

Carbon brushes:

Id. no. W8 405 417

Length when new: 38mm
Replace when residual length is: 19mm

Model G-P 116-14 / 7.9

Motor type 4-pin series-wound motor

Voltage (V) 48

Current (A) 213

Revolutions (rpm) 2800

Output (KW) 9.0

Operating mode S2-60

Protection class IP 20 KLE 00

Insulation class B / F

Motor fuse (A) 200

Current consumption when
lifting with a load (A) max. 220

Chapter N Hydraulic system
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