VIKARCHER

New Unit Information

KM 120/150 R Bp
KM 120/150 R Bp Pack

1.511-. ..

New Unit Information 08.2007 5.906-251.0



Contents KM 120/150 R Bp Pack

Contents

1  Fitout/equIPmMENTTRATUIES . ..o 4-7
11 TEChNICAl TEATUIES ... e 4
1.2 FTONT VIBW .ottt e e e e e e e e e e s et er e e e e e e 5
13 ViIieW from the SIE ...t e e e e e e e e e e e e e e aaaaaaeens 6
14 REAT VIBW ...ttt e e e e r e e e e e e e e e e e 7

2 TeChNICAl FEATUIES ......eeiiiiiiiiiieeeeee e 8-13
21 CONTIOI PANEL ...t e e e s e e 8
2.2 Program Selection SWILCIN ...........ooiiiiiiiiiii e 9
2.3 (0] 011 0] 1S PP PPRTP PP 10
2.4 Battery COMPAartMENT .........eii e 11
25 Debris contaiNer rAISEd ..........coooiiiiii e e e e e e e 12
2.6 HYAFAUIICS .t e e eeeeas 13

3 UNIETUNCHIONS .ttt ettt ettt e e e e e e e e e e e e e e e aaeaaeas 14-21
3.1 Initial operation and iNfOrMAatioN MENU .............oiiiiiiiiiiiiiie e 14
3.2 D 1Y/ o TP PP PP PPPPPPP 15
3.3 Y11V /=T=T o] o o [PPSR PPPPPPP PO 16
3.4 Sweeping With rhs Side DrUSH ... 17
35 MaNUAI VACUUMING ..eeiiiiiiiiiee et e e et eeeeeans 18
3.6 Emptying Waste CONTAINET ........oouiiiiiiiie e 19-21

4 Modular electronic CONtrol CIrCUILS ..........ccccuuuiiiiiiiiiiiiiiiiiiiieeeeee e 22-33
4.1 Elektronics, front COVEr FEMOVEM .......c.uuiiieniiiiieiie e 22,23
4.2 CPU head MOdUIE (AL) ...ccooiieieeeee ettt e e 24
4.3 Driving module (A2) and cleaning module (A3).......ccuuiiiieeiiiiiiiiieeee e 25
4.4 Accessories module (A5) and filter cleaning module (AB) ..........cccccoviiiiiieeeeeennnnnne 26
4.5 Modular electronic control circuits — Module Networking ............ccccvvvveeeennns 27
451  Modular system (Standard VEISION) ......c..eeeeeieeeiiiiiiiiiieeeessiiiiieeee e e s s ssiiieeeeeee s 28
4.5.2  Modular system with side brush (Optional) ...........cccuviiiiiiiiiiii e 29
4.5.3  Emergency Operation (AriVINGg) ........cueuuiuurereeeeeaiiiieeie e e e e e e e e e 30
4.6 Control panel from undern@ath ...........c.euiviiiiiiiiii e 31
4.7 Service MOAUIE (A) ..oeeeiiiiiiiii e e e 32
4.7.1  Service module (A9) Connection in Module group ...........ccooeuvieiiieeeiiniiiieieee e 33

5 Basic settings and fUNCLIONS ...........uiiiiiiiiiiiiiiiiiieeeeeeeee e 34-54
51 TESTMOUE ..ot e e 34-40
5.1.1  Access to test mode (S8 IHEM 1) ..ooocueiiiiiiiiiiiiiee e 34
5.1.2  Access to test mode (S8 IHEIM 2) ....ouuiiiiiiiiiiiiiie e 35
5.1.3  Access to test mode drive pedal calibration ............cccooooiiiiiiiiiin 36
5.1.4  Access to test mode oNn-Off FUNCLIONS .........ccooiiiiiiiiiiiii e 37
5.1.5  Access to test mode illuminated Symbol teSt..........coooiiiiiiiiiiiieiiieee e 38
5.1.6  Access to test mode (S8 ITEM 3) ..ocooiiiiiiiiiiie e 39,40
5.2 SAVING 1N SETUD ettt e e e e e e e e e e e e e e e eas 41
5.3 Loading operating hours counter Dackup ...........cooviiiiiiiiiiii e 42
5.4 FIEET PIINCIPIE ..ot e e e e e e e e aae 43
55 ACCESS 10 the SELUP MENU ...uuiiiiiiiiiiiiiiiiiiiie e a e e e e e e e e e e e e e e e 44,45
5.6 FIIEEE ClEANING ...t e e e s e e e e e e anes 46
5.7 Safely EIEBMENTS ... 47
5.8 SEEEINNG TUNCHION ...t e e 48
5.9 HYArQUIIC UNIT ..ot e e e e e st e e e e e e anees 49
5.10 Main brush and side brush drive Unit .............ccccoiiiiiiii e 50
5.11 Side Brush SUSPENSION .......ccviiiiiiiiiiiie e 51
5.12 Unit function, hydrauliCs ... 52,53
5.13 Unit function, SWeepPINg SYSEIM .......coiiiiiiieee e 54

Page 2 /96 New Unit Information 08.2007



KM 120/150 R Bp Pack Contents

Contents
6 SErVICE PrOCEAUIES .....ooiiiiiiiiiiiii e 55-65
6.1 Y o = PP 55
6.2 MagNEt Drake ......oooiiiiii e 56, 57
6.3 SHAE BIUSK ... 58
6.4 Y= T I o (£ o 59, 60
6.5 SAING lIPS / SIS ..ttt e e e e e e 61
6.6 HYATAUIICS ..ottt e e e e e e e e eas 62
6.7 Adjusting the debris CONTAINET ...........ciiiiiiiiii e 63
6.8 SEAL CONTACE SENSON ...ttt 64
6.9 REPIACEMENT LIMES ..o 65
7 TroubIESNOOTING ....uiiiiiiiiiiiiiie e 74-84
7.1 Troubleshooting WithOUt diSPIAYS ........ccoiiiiiiiiiiieei e 66, 67
7.2 Troubleshooting With diSPIays..........ccooiiiiii e 68-70
7.3 EITOr MESSAJES ...ceiiiiiiiiiie et 71-84
7.3.1  Error messages from the driving module (A2) ........ccceiiiiiiiiiiieeiiiiiieeeeee 71-74
7.3.2  Error messages from accessories module (A5) ......cccooiiiiiiiiiiieiiiiiiiiiieeeeee 75,76
7.3.3  Error messages from cleaning module (A3) ........oooeiieiiiiiiiiiiieeeeeeee e 77,78
7.3.4  Error messages from head CPU (AL) ....coooiiiiiiiiiiiiiiiiieeee e 79-81
7.3.4.1 Information about hardware errors on the head CPU (AL) ......cccovveeeeiiiiiiiiieeeennns 82
7.3.5  HydrauliCS €rror MESSAUES .....cceeiiiuiiiiiiieeiiiiitee ettt e s 83
7.3.6  Error message ,Filter shaking module damaged®..............cccooiiiiiiiieiiiiiiiiiieeeeee 84
S I O | (10 || o [ =T =T 0 o HE PP PP PP P PP PP TP PP PP 85-88
8.1 Circuit diagram 0.088-875.0, Head CPU (AL) ......uviiiieieiiiiiiieeee e 85
8.2 Circuit diagram 0.088-875.0, Driving module (A2) .......cooviiiiiiieieiiiiiieeee e 86
8.3 Circuit diagram 0.088-875.0, Cleaning module (A3) .......cccviiieieeiiiiiiiiieeee e 87
8.4 Circuit diagram 0.088-875.0, Accessories module (A5) ........coovvviieriieeeniiiiiiinnenn. 88
8.5 Circuit diagram 0.088-875.0, Filter cleaning module (AB) .........cccovvvviririeeeiniiinnn 89
8.6 Circuit diagram 0.088-875.0, LIStING .....vvviiiiiiiiiiiiiiieeee e 90
9  Technical SPeCIFICAtIONS .......coovviiiiiiiii s 91
10 SPECIAITOOIS ..o 91
11 TIGNTENING TOMQUES ...ttt 91
L2 INAEX i 92-96

New Unit Information 08.2007 Page 3/96



Fitout/equipment features

KM 120/150 R Bp Pack

1.1 Technical features

Types
— KM 120/150 R BP
— KM 120/150 R BP Pack

Features

— 24 volt battery (BP Pack)

Battery charger (BP Pack)

Cab as mounting kit.

Driver protective hood as mounting kit.

— A rotary switch for all driving and sweeping
functions.

— Left side brush (optional).

— Rigid function to protect the main brush.
— Tool-free roller replacement.

— Continuous filter cleaning (optional).

— Cover, debris throw in (optional).

— Adjustable steering wheel.

— Adjustable driver’s seat.

Driving unit and steering

— 3-wheelrunning gear with frontwheel steering.

— Solid-rubber tyres for front wheel and rear
wheels.

— Forward and reverse drive with two drive
pedals.

— Variabledriving speedforforwardsandreversedrive.

— Sweeper brakes automatically if the driver
leaves the driver’s seat (seat contact sensor)
or removes their foot from the drive pedal, or
switches off the unit.

— The seat and the hood can be raised for
maintenance purposes.

Vacuum system

— Impellerfan drawsinthe dust swirled up during
sweeping.

— Automaticimpeller fan stop when the sweeper
is at a standstill.

Filter system
— Dust filter made of polyester, washable.

— Thevacuumeddustis cleaned viathe dustfilter
system.

— Automatic cleaning of the dust filter for approx
15 secs after switching off the Unit or leaving
the driver’s seat.

Sweeping system

— Main brush rigid or floating by means of
pushbutton.

— The main brush operates according to the
throw-over principle.

— One side-brush, right (optional side brush left).

— Coarse-dirt flap raised/lowered with left foot
pedal.

— Main brush and side brushes lowered using
rotary switch on control panel, the motors are
switched on at the same time.

— Debris container with hydraulic discharge in
raised position.

Electrics

— All electrical components easily accessible,
located centrally behind the front cover and
under the control panel.

— Control panel with horn, operating hours
counter, light, rotary switch, manual filter
cleaning, two-handed operation debris
container emptying, pushbutton for floating/ri-
gid main brush operation, LED display.

— Pushbutton for extend/retract the debris
container and pushbutton for tipping the debris
container, two-hand operation.

Motors
— 24V 1000 W wheel hub motor in front wheel,
variable speed adjustment.

— 24V 600 W impeller fan and main brush motors,
speed 3500 rpm.

— 24V 100 W side brush motor, speed
70 rpm.
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KM 120/150 R Bp Pack

Fitout/equipment features

1.2 Front view

13

12

11
10

~NOo o~ WDN PR

Steering wheel

Front cover

Coarse-dirt flap pedal

All round tubular steel frame
Headlights (2x)

Main brush

Freewheeling lever

10
11
12
13

~

Front wheel with drive motor
Side brush

Drive pedal, forward drive
Drive pedal, reverse drive
Motor cover

Side console
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Fitout/equipment features

KM 120/150 R Bp Pack

1.3 View from the side

Steering wheel and seat

Seat, tilted open

Motor cover, tilted open

Motor cover (8) open

The motor cover (8) must be folded open accor-
ding to the following sequence to load the batte-
ries and carry out various maintenance work on
the unit.

— Pressdown steering wheeltilt adjustmentlever
(2) and tilt steering wheel (1) to the front.

— Press driver’'s seat adjustment lever (4) to the
outside left and let driver’s seat (3) latch into
middle position.

— Tilt driver’s seat (3) to the left.

— Tilt complete motor cover (8) to the front with
the tilted driver’s seat (6).

Steering wheel, adjustable inclination
Steering wheel adjustment lever
Seat

Seat adjustment lever

Pedal, coarse-dirt flap

Seat, tilted open

Motor compartment

Motor cover

0O ~NOoO ok WDN P
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KM 120/150 R Bp Pack Fitout/equipment features

1.4 Rear view

9
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5

2
4

3

1 Latch, filter container (2x) 6 Waste container
2 Side cover plate, brush roller 7 Filter container
3 Rear wheel 8 Dust filter

4 Flap for throwing in collected waste 9 Seal

5 Seal
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Technical features

KM 120/150 R Bp Pack

2.1 Control panel
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Control lights 14 Wet sweeping, indicator light

Switch, headlight (S3)

Rocker button, horn (S7)

Display

EMERGENCY STOP button (S1)

Rocker button, debris container, two-
hand operation (S15)

Program selector switch (S8)

Info selector switch, rotary and inching
function

Switch, wet cleaning mode (S4)

Rocker button, floating/rigid brush roller
(S6)

Rocker button, filter cleaning (S5)
Retaining screws, instrument panel (7x)
Hand tool suction, indicator light (optional)

15
16
17
18

19
20
21

22

23
24

Rigid brush operation, indicator light
Direction of travel indicator light (optional)
Service indicator light

Filter cleaning indicator light

flashes green: in service

llluminates green: Automatic activated
Automatic parking brake is active
Battery monitoring

Parking lights switched on
(optional, StVZO)

High beams switched on
(optional, StVZO)

General fault indicator light
Debris container tipped out
Overload on main roller brush
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KM 120/150 R Bp Pack

Technical features

2.2 Program selection switch

1 Drive only

2 Sweeping with main brush:
(Y5) Rigid mode or (Y6) floating mode,
both controlled by switch (S6), during
(Y5) ,Rigid main brush roller active*
indicator lamp illuminates.

3 Sweeping with main brush and right side
brush:

As item 2 plus (Y7)

4 Sweeping with main brush and left side

brush (optional):
As item 2 plus (Y8)

5 Sweeping with main brush and right and
left side brushes (left side brush optional):

As item 2 plus (Y7) and (Y8)
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Technical features KM 120/150 R Bp Pack

2.3 Controls
1
8
2
3
4
5
6
7
1 Key switch (S0) — Thedriving speed can be variable adjusted by
2 Drive pedal, reverse drive slowly pressing the drive pedals (2/3).
3 Drive pedal, forward drive — The machine automatically brakes if the drive
4 Rocker button for raising/lowering the pedal is no longer pressed.

\l

debris container (S17), two-hand
operation

Rocker button for tipping out /in the debris
container (S16), two-hand operation

Side console
Side console retaining screws (6x)
Raise/lower coarse-dirt flap pedal
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KM 120/150 R Bp Pack

Technical features

2.4 Battery compartment

Back view of unit

14
13
12 /] 4+

10

+ I

1 Drive belt, suction motor

Safety profile for locking the extended
debris container

Battery (G1), low maintenance
Connection cable, seat contact sensor
Connection cable, control panel
Positive post (+)

Mains plug, battery charger (Bp Pack
only)

N

~N o 0ok~ w

1
2
—_ + —_
+ -+ .
— + —
+ — +
4

Note:

Only connect the two red marked
connection cables (9) to the positive post
(11) and only the two black connection
cables (8) to the negative post (6). Incorrect
connection can cause malfunctions or even

destroy the electronics module.

10
11
12
13
14

Connection cable to battery (-)
Connection cable to battery (+)

Battery charger (Bp Pack only)

Negative post (-)

Hydraulic unit

Hydraulic oil tank

Handwheel, sweeping pattern adjustment
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Technical features

KM 120/150 R Bp Pack

2.5 Debris container raised

10

10

Hydraulic cylinder for tipping the debris
container

Operating air intake flange
Filter container

Microswitch (S14), debris container
tipped in/out

Filter container cover
Debris container flap

Microswitch (S13), lever arm retracted/
extended

Hydraulic unit
Hydraulic oil tank

Hydraulic cylinder for raising/lowering the
debris container

—11

Locking profile

11 Locking profile (for working under the
raised debris container)

Danger!

Always secure the debris container with the
locking profile (11). Do not stand under the
debris container unless the locking profile
has been attached.
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KM 120/150 R Bp Pack

Technical features

2.6 Hydraulics

Hydraulic cylinder at debris container

10

View of hydraulic unit

B~ w

© 00 N O O

10

Hydraulic cylinder for tipping the debris
container

Hydraulic hose
Filter container

Microswitch (S13), debris container
tipped in/out

Waste container

Solenoid valves

Hydraulic control block
Hydraulic oil tank
Hydraulic pump

Relay, hydraulic pump (K2)
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Unit functions KM 120/150 R Bp Pack

3.1 Initial operation and information menu

Switch program switch (S8) to Pos“1*

A A
Y
Main relay (K1) Switch on key switch (SO) Initial operation
switches off
Y

Display
KML20/ 150RBAT
Sel f -test

Error display
?

Display
Error display

Self-test
ok.?

Display
Shut down soon

Main relay (K1)
is enabled

Switch off key switch (SO)

Shutdown A

procedure D Y Activate operator functions:
-3.3.2 Drive
i -3.3.3 Sweep

D.ISpIay -3.3.4 Sweep with RH side brush
Batter y: ENNN--F > 335 Sweep with LH side brush (option)

BS 3h  39m -3.3.6 Sweep with both side brushes (option)
-3.3.7 Manual vacuuming
-3.3.8 Empty debris container

Note:

If the i-button is not pressed
for longer than 10 seconds
the program automatically
switches back to:

yes

Display
Battery/ BS

Display
oper at or

<
=<

Y
Display

Operating hours:

Oh _06m

Speed:

0. 0km’ h

Controls version:
(08) X.y
Drive nodul e version:
X.V Typ: 01
Cl eani ng nodul e
version(1) X. Y
Accessories nodule
version: X.V
Machi ne nodel :

KM 120/ 150 R BAT
Al fred Karcher
GibH & Co. KG

Display
Adopt manufacture
setting ?

Display
I nformation
menu ?

Display
Manuf acture
setting adopted

A

Note:

If the rotary pulse generator is turned in an anti-clockwise direction, the cursor acts in the opposite direction, i.e. the menu is
called up from the last to the first parameter. The last saved cursor can be called up again after quitting the menu, e.g. by
switching back to the standard display (battery display).
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KM 120/150 R Bp Pack

Unit functions

3.2 Driving

Initial operation ——>

Display

Battery:E M B HE--F

Shutdown procedure —<— BS 3h  39m
Switch program switch to Pos 1 (no cleaning units active)
If the drive pedals (forwards or reverse) are pressed and the driver's seat is occupied
the drive motor (M1) is active.
< >
A A
Y
Drive motor
(M1) ready
>
A
Y
no
Driver's seat occupied? >
(Seat sensor
S11)
yes
no
Drive pedal pressed? ~
(Magnetic sensor B1) -
Driver's seat previ-
-a ously vacated?
And occupied again?,
yes
Y Y
Drive motor (M1) .
Drive motor (M1) remains stopped Drive motor (M1)
active . Stop
Display
Magnet brake . Rel ease as accel erator pedal*” Magnet brake (YO) active
(YO) released Release accelerator .
Red LED parking brake active Red LED active
< Y Y >
< >
>
>
Note:

If the program is changed to drive (Pos 1) or switch off unit using the program switch (S8), filter cleaning is activated.
The filter cleaning period is 17 sec, during which the green LED (Pos 6 in accordance with BTA) in the control panel flashes.

New Unit Information 08.2007
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Unit functions KM 120/150 R Bp Pack

3.3 Sweeping

Initial startup —_— Display

Battery: E R B E--F

Shutdown procedure  ~— BS 3h  39m
Y

Switch program switch to Pos 2
1. Suction fan starts and ends startup after 2sec.
2. Ifdrive motor is active (M1)
the following loads are controlled in basic operating mode
- Main brush motor (M2)
- Suction fan motor (M4)
- Hydraulic pump motor (M6)
- Solenoid valve - two-way hydraulics (Y1)
- Solenoid valve main brush eco function (Y5)
3. Activate Power mode to activate increased cleaning efficiency.
This operating mode is activated as follows using button (S6) in the control panel.

Y

Basic operating mode
active (ECO)

Briefly press
(S6) button

A

ves |

Y

—Hydraulic solenoid valve power (Y6) active

—Main brush is lowered and sits on ground with service weight
(Higher cleaning efficiency)

—LED (green) power mode active

—Hydraulic solenoid valve ECO (Y5) inactive

Button (S6) briefly
pressed ?

Y

—Hydraulic solenoid valve power (Y6) inactive
—Main brushis relieved in ECO position

— LED-(green) power mode inactive
—Hydraulic solenoid valve ECO (Y5) active

A

Note:
Filter cleaning is activated if the program is changed to drive(Pos 1) or switch off unit using the program switch (S8).
The filter cleaning time is approx 17 sec; during which the green LED (item 6 in accordance with BTA)

anel flacshes,

in the cantrol
in the control v
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KM 120/150 R Bp Pack Unit functions

3.4 Sweeping with rhs side brush

Initial operation —> Display
Battery: E M B HE--F
Shutdown procedure - BS 3h  39m
A
Y
Switch program switch to Pos 3
1.  Start suction fan and end test run after 2 sec.
2. During active drive motor (M1)
the following types of loads are controlled in basic operating mode
- Main brush motor (M2)
- Suction fan motor (M4)
- Hydraulic pump motor (M6)
- Solenoid valve - two-way hydraulics (Y1)
- Solenoid valve - main brush eco function (Y5)
- Solenoid valve - RH side brush (Y7)
3. Activate power- operating mode to achieve increased cleaning efficiency.
This mode is activated as follows using the pushbutton (S6) in the control
panel.
4.  The side brush speed can be altered from 60-100% in this program
>
A
Y
Basic operating mode
active (ECO)
Y
Display
Side brush speed
mn 111 max
Briefly press
(S6) button
yes ~<
A
Y
- Hydraulic solenoid valve power (Y6) active
-Main brush is lowered and rests on ground with service weight Parameter value rigid
- (Higher cleaning efficiency) Setting value flashing
- LED (green) power mode active
- Hydraulic solenoid valve ECO (Y5) inactive
>
Button (S6) briefly
pressed ?
Parameter value rigid
New setting value flashes
- Hydraulic solenoid valve power (Y6) inactive New parameter
- Main brush relaxed to ECO position valueis saved
- LED-(green) power mode inactive
- Hydraulic solenoid valve ECO (Y5) active
New parameter value is saved
Flashing function ends
< Y
-
Y

Note:

Filter cleaning is activated if the program is changed to drive(Pos 1) or switch off unit using the program switch (S8).
The filter cleaning time is approx 15 sec; during which the green LED (item 6 in accordance with BTA)

in the control panel flashes.
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Unit functions KM 120/150 R Bp Pack

3.5 Manual vacuuming

Initial startup — ] Display
Battery: E R B H--F
Shutdown procedure —<—] BS 3h  39m

Requirements
- Program selector switch (S8) can be in any position.
-The drive motor can be operated if necessary.

Manual vacuuming set
inserted in tubular
holder?

Prog switch (S8)
>Pos 1?

Active components are auto-
matically switched off and raised.

Suction fan (M4) is automatically
run at 100% rated speed

Y

Filter flap is closed

¢:

During vacuuming the drive
motor can be used to move
forwards & reverse.

Manual vacuuming
setinserted in tubular
holder?

Suction fan (M4)
is switched off for 2 sec.

Y

Filter flap opens

Prog switch (S8)
>Pos 1?7

Note: e
If the program is changed to drive

(Pos 1) or switch off unit using the <
program switch (S8), filter cleaning is Y
activated. The filter cleaning period is Speed of suction fan (M4)
15 sec, during which the green LED is automatically reduced
(Pos 6 in accordance with BTA) in the to operating speed
control panel flashes.
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KM 120/150 R Bp Pack

Unit functions

3.6 Emptying waste container

Initial startup —> Display
Battery: E M B H--F
Shutdown procedure —<—f BS 3h  39m

Switch program switch to Pos 1

2. The debris container is emptied by the following controls & components.
- Release button S15 for discharge in raised position (control panel)
- Extend - retract debris container button (S16 - control panel next to driver's seat)
- Raise - lower debris container button (S17- control panel next to driver's seat)
- Limit switch - debris container tipped out (S13)
- Limit switch - side arm (S14)
-Two-way solenoid valve (Y1)
- Solenoid valve - tip out/ in container (Y2)
- Solenoid valve - raise/lower container (Y3)
- Hydraulic pump motor (M6

1. Whenthe drive pedals (forwards or reverse) are pressed and the driver's seat is occupied, the drive motor (M1) us active.
Itis also possible to empty the debris container while driving operation is active (shunting movements at disposal container)

Raise/lower debris container
Requirement:
Debris container tipped in within collision
area (S14 closed).

Y

Continuously press release button S15
(control panel)

Raise or lower container?

Y

3.3.8.1Tip out/in debris container

3 >
Y Y
Raise Lower
Y Y
Continuously press debris container raise position Continuously press debris container lower position

changeover button S17

changeover button S17

Following components are active
- Hydraulic pump motor (M6)

- Solenoid valve - raise / lower container (Y3)

Following components are active

. - Hydraulic pump motor (M6)
-Th | dvalve (Y1 . . .
wo way solenoid valve (Y1) - Solenoid valve - raise / lower container (Y3)

Y

Y

Debris container leaves collision area
Side arm limit switch S14 opens

Debris container leaves collision area
Side arm limit switch S14 closes

Y

Y

Hydraulics overflow valve audibly active

Debris container has reached upper limit position Debris container has reached upper limit position
Hydraulics overflow valve audibly active

New Unit Information 08.2007
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Unit functions

KM 120/150 R Bp Pack

3.6 Emptying waste container

Initial startup —> Display

Shutdown procedure —~<€—j BS 3h

Battery: E R B E--F
39m

Switch program switch to Pos 1
1

2. Thedebris container is emptied by the following controls and components.
- Release button S15 for discharge in raised position (control panel)
- Extend - retract debris container button (S16 - control panel next to driver's seat)
- Raise - lower debris container button (S17- control panel next to driver's seat)
- Limit switch - debris container tipped out (S13)
- Limit switch - side arm (S14)
-Two-way solenoid valve (Y1)
- Solenoid valve - tip out/ in container (Y2)
- Solenoid valve - raise/lower container (Y3)
- Hydraulic pump motor (M6)

If the drive pedals (forwards or reverse) are pressed and driver's seat is occupied, the drive motor (M1) is active.
Itis also possible to empty the debris container during active driving operation (shunting movements at the dis-posal container)

Tip out/in debris container
Requirement:
Debris container is located outside
the collision area (S14 open)

Y

3.3.8. Raise/lower debris container

Y

Continuously press release button S15
(control panel)

Tip out or tip in debris
container?

Y Y
Tip out Tipin
Y Y

Continuously press debris container tip out position
changeover switch S6

Continuously press debris container tip in position
changeover switch S6

The following components are active
- Hydraulic pump motor (M6)
- Solenoid valve tip out /in container (Y2)

The following components are active
- Hydraulic pump motor (M6)
- Solenoid valve tip out /in container (Y2)
-Two-way solenoid valve Y1

Y

Sweepings container begins to tip
Debris container limit switch S13 opens

Y

\

(

Sweepings container is tipped in
Debris container limit switch S13 closed

Debris container has reach

ed tipping out limit position

Hydraulics overflow valve audibly active

Y

Debris container has reat

ched lower tipping in limit

position
Hydraulics overflow valve audibly active
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Unit functions
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3.6 Emptying waste container

KM 120/150 R Bp Pack
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Modular electronic control circuits KM 120/150 R Bp Pack

4.1 Elektronics, front cover removed

1
J ?
3
37 .
% ——— -
3% — S
34 / AN 7
33 3
32 / N~ 9
;
1
31 12
30
13
14
15

28
27 \ 16

2% \/// 17
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KM 120/150 R Bp Pack Modular electronic control circuits

4.1 Elektronics, front cover removed

A WDN P

© 00 N O O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Cooling fan electronics
Terminal strip (X5/A2), seat contact sensor and travel direction switch
Printed circuit board (A2), driving module

Terminal strip (X7/A3), microswitch manual vacuuming set (optional) (S12), limit switch -
debris container tipped out (S13), side arm limit switch (S14)

Terminal strip (X4/A2), drive pedal magnetic sensor (B1)
Terminal strip (X2/A3), DATA OUT A3:A5

Terminal strip (X2/A2), not used

Terminal strip (X3/A2), not used

Terminal strip (X3/A3), not used

Terminal strip (X4/A3), DATA OUT A3:A6, filter shaker motor (M8)
Terminal strip (X8/A2), DATA OUT A2:A3

Connecting termal (X1/A2) battery positive pole via fuse (F2)
Terminal strip (X7/A2), DATA IN A1:A2

Terminal strip (X6/A2), horn (H1), magnetic brake (YO0)
Printed circuit board (A3), cleaning module

Connecting terminal (X8/A3), main brush motor (M2)
Connecting terminal (X10/A3), blower motor (M4)

Horn (H1)

Fuse 150 A (for 180 A module), or 125 A (for 125 A module) (F2), driving module (A2)
Main relay (K1)

Fuse 100 A (F3), for cleaning module

Insulating nut

Connecting terminal (X5/A3), battery negative pole
Connecting terminal (X13/A3), right side brush motor (M3)
Connecting termal (X6/A3) battery positive pole via fuse (F3)
Fuse 7.5 A (F1) CPU module head

Fuse 20 A (F6), accessories module

Fuse 50 A (F5), hydralic pump motor (M6)

Connecting terminal (X11/A2), drive motor positive pole (M1)
Connecting strip (X5/A5), debris container emptying button
Connecting strip (X10/A2), battery negative pole

Terminal strip (X4/A5), solenoid valves Y1, Y2, Y3, Y5, Y6, Y7
Key switch (S0)

Connecting terminal (X12/A2), drive motor negative pole (M1)
Terminal strip (X2/A5), DATA IN A3:A5

Printed circuit board (A5), accessories module

Terminal strip (X3/A5), DATA OUT A5:Al

Tightening torques:
Insulating nut (22): 12.0 Nm
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Modular electronic control circuits

KM 120/150 R Bp Pack

4.2 CPU head module (Al)

10

33

i X1/2

34

25

2

1

X7
000000000000

3

26

/20 2

2

19 1
Eo 00000000 X5

19 1
000000000
Igo 00000000 | X10

20 2

Terminal strip (X1/2/A1), LCD
Terminal strip (X7/Al1), LCD

Terminal strip (X5/A1), control panel
switch/button

Terminal strip (X10/A1), program switch
Terminal strip (X8/A1), not used

Terminal strip (X12/A1), cooling filter
electronics (M7), key switch (S0) and
emergency stop button (S1)

Terminal strip (X4/A1), DATA OUT A1:A2
Terminal strip (X11/A1), main relay (K1),
battery positive pole, battery minus pole
Terminal strip (X3/A1), DATA IN A1:A5
Terminal strip (X9/A1), not used
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KM 120/150 R Bp Pack

Modular electronic control circuits

4.3 Driving module (A2) and cleaning module (A3)

A2 5000 &
a0 1 gm

Dxm UL 5

0

@
X10_— [j\
1:‘ITj T T T
o :
M
[ej\x T T T k.

7
fbmxs%

Driving module (A2)

©

1 Terminal strip (X5/A2), seat contact
sensor and travel direction switch

2 Terminal strip (X2/A2), not used

3 Terminal strip (X4/A2), drive pedal
magnetic sensor (B1)

4 Terminal strip (X3/A2), not used

5 Connecting termal (X1/A2) battery positi-
ve pole via fuse (F2)

6 Terminal strip (X8/A2), DATA OUT A2:A3
7 Terminal strip (X7/A2), DATA IN A1:A2

8 Terminal strip (X6/A2), horn (H1),
magnetic brake (YO0)

9 Printed circuit board (A2), driving module
10 Connecting terminal (X11/A2), drive
motor positive pole (M1)
11 Connecting strip (X10/A2), GND

12 Connecting terminal (X12/A2), drive
motor negative pole (M1)

13 Terminal strip (X7/A3), microswitch
manual vacuuming set (optional) (S12),
limit switch - debris container tipped out
(S13), side arm limit switch (S14)

14 Terminal strip (X2/A3), DATA OUT A3:A5
15 Terminal strip (X1/A3), DATA IN A2:A3
16 Terminal strip (X3/A3), not used

17 Terminal strip (X4/A3), DATA OUT
A3:A6, filter shaker motor (M8)

18 Connection (X12/A3), left side brush
motor (M5) (optional)

19 Connecting terminal (X10/A3), blower
motor (M4)

24

A3

1c

@a 200 ,
e DB¥

22 X13 X10 X12

«qa

Cleaning module (A3)

20 Connecting terminal (X8/A3), main brush
motor (M2)

21 Connecting terminal (X5/A3), GND

22 Connecting terminal (X13/A3), right side
brush motor (M3)

23 Connecting termal (X6/A3) battery positi-
ve pole via fuse (F3)

24 Printed circuit board (A3), cleaning
module

Note:

Connections on the relevant terminal strips
and output values for fuses - see circuit
diagram 0.088-875.

Tightening torques:
M5 (press-fitted connection) (22): 2.2 Nm
M5 (plug in connection)

(5), (10), (11): 4.0 Nm
M6 (press-fitted connection)

(22), (23): 3.9 Nm
M6 (plug in connection) (12): 4.0 Nm
M8 threaded bolt: 5.5Nm
M10 threaded bolt: 17.0 Nm
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Modular electronic control circuits

KM 120/150 R Bp Pack

4.4 Accessories module (A5) and filter cleaning module (A6)

X111
O o e
ok SSeea
L / 1 ) / 1

A5

12
|

X12é

i
X12 X11]
'CTz'cEND +Ub1t1tgj>
11 10
| T /13 T2 X1
T ? T IC IC 14
L L
T3 X2\ T4 c
01U Y16 [T 15
S \%
X3
i A6 -
i
1 Connecting strip (X5/A5), debris 10 Connecting terminal (X11/A5), battery

container emptying button

2 Terminal strip (X4/A5), solenoid valves
Y1,Y2,Y3, Y5 Y6, Y7

3 Terminal strip (X2/A5), DATA IN A3:A5

4 Terminal strip (X3/A5), DATA OUT A5:Al

5 Terminal strip (X6/A5), beacon light
(optional)

6 Terminal strip (X7/A5), not used

7 Terminal strip (X8/A5), left side brush
solenoid valve (Y8) (optional)

8 Terminal strip (X9/A5), working lamps
(H3, H3.1)

9 Terminal strip (X10/A5), motor filter flap
(M9) (optional)

12
13

15
16

positive pole

Connecting terminal (X12/A5), battery
negative pole

Terminal strip (X1/A5), not used

Fuse 10 A (F7), filter cleaning module
Terminal strip (X1/A6), DATA IN A3:A6
Terminal strip (X3/A6), not used

Terminal strip (X2/A6), battery positive
pole, battery negative pole, filter shaker
motor (M8) (in duplex filter function only)
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KM 120/150 R Bp Pack

Modular electronic control circuits

4.5 Modular electronic control circuits

Module networking

A6
FILTER
SHAKER
MODULE

I-Duplex Filter
shaker

Expansible, serial

— Operating system
—Sequence of machine events
— Error diagnosis/Debugging

network cable (Bus)

Brushes

Vacuum blower

A2 A4 A7 A5
TRACTION LIFT CHARGING | {ACCESSORY
MODULE MODULE MODULE MODULE

—Drive motor Linear I:Battery charger fLights
actuators
- Magnetic brake |~ Side broom Charging —Hydraulic
option management valves
- Horn —Cabin
Micro switches options
— Seat switch
—Micro switches
— Gaspedal

—Direction switches

—Diagnosis

—Parameteri-
zation

- Displaytext
download

—Firmware
download

Module cross-linking with all options and service module

New Unit Information 08.2007
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Modular electronic control circuits

KM 120/150 R Bp Pack

4.5.1 Modular system (Standard version)

Al

S9

X4/0UT

(wi100)
A2 [ X7/N
FAHRMODUL
TRACTION-MODULE
MODULE DE MOTEUR
I xsiouT
(w101 )
A4 X3/IN

X3/IN

A3

A0
S

X2/0UT

X1/IN
(w103 )
A5 I X3/0UT
ZUBEHORMODUL
ACCESSORY-MODULE
MODULE

D" ACCESSOIRES

X2/0UT L x2nn

Karcher bus with RS 485 communication core

Basic unit
Accessories

Karcher bus cable 1:1, (6-pin, with
integrated RS 485 bus system)
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KM 120/150 R Bp Pack Modular electronic control circuits

4.5.2 Modular system with side brush (optional)

Al
S9 A0
- 2 é
M g I
X4/0UT X3/IN
< <
(w400 )
A2 L X7/IN A3 X2/0UT
FAHRMODUL
TRACTION-MODULE
MODULE DE MOTEUR
i ZUBEHOR-SEITENBESEN |
I, xsiouT | ACCESSORIES-SIDE BROOM | X1/IN
. ACCESSOIRES-GENET A :
(wa01 ) i BALAIS DE COTE |
Ad D oxaN 1 A4/l f[. X2/0UT ; A5 9 xsout
! !
HUBMODUL [ HUBMODUL ! ZUBEHORMODUL
LIFTING-MODULE © § LIFTING-MODULE ; ACCESSORY-MODULE
MODULE DE MOTEUR I'" ) MODULE DE MOTEUR : MODULE
DE COURSE | DE COURSE | D’ ACCESSOIRES
i |
|, x2/0UT ! 1 X3/N ! 1 x2/IN
Lomeaes _.T_.._.._.._.._I
W402 2

Karcher bus with RS 485 communication core

Basic unit
Accessories

Kéarcher bus cable 1:1, (6-pin, with
integrated RS 485 bus system)
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Modular electronic control circuits KM 120/150 R Bp Pack

4.5.3 Emergency operation (driving)

S9

— Al A0
™ :|©:
raour J XN

A2 I\ X7/IN A3 X2/0UT

FAHRMODUL
TRACTION-MODULE A
MODULE DE MOTEUR

|, xgiouT X1/IN
T— (W103)

AS ]_X3/0UT

ZUBEHORMODUL
ACCESSORY-MODULE
MODULE
D" ACCESSOIRES

X2/0UT X2/IN

Karcher bus with RS 485 communication core

Basic unit
. Note:
Accessories If modules are defective (e.g. A3, A4, A5)
Karcher bus cable 1:1, (6-pin, with the unit can be driven if the driving module
integrated RS 485 bus system) (A2) is directly connected to the head CPU

module (Al) (see figure). Before this,
however, the fuses must be removed from
the connected modules (here A3, A4, A5).
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KM 120/150 R Bp Pack

Modular electronic control circuits

4.6 Control panel from underneath

11

10

12—
20 21
AN 13—
19 14—
/18 /
17 >
16
4 %

CPU head module (A1)

1 Cover, control panel
Rocker button, filter cleaning (S5)

3 Rocker button, floating/rigid main brush
roller (S6)

4 Rocker button, wet cleaning mode (S4)

5 Info module with display, LED displays
and info button

6 Program selector switch (S8)

7 Rocker button, debris container, two-
hand operation (S15)

8 EMERGENCY STOP button (S1)
9 CPU head module (A1)

N

10
11
12
13
14

15
16
17

18

19

20
21

Rocker button, horn (S7)
Rocker button, headlight (S3)
Terminal strip (X1/2/Al), LCD
Terminal strip (X7/A1), LCD

Terminal strip (X5/A1), control panel
switch/button

Terminal strip (X10/A1), program switch
Terminal strip (X8/A1l), not used

Terminal strip (X12/A1), cooling filter
electronics (M7), key switch (S0) and
emergency stop button (S1)

Terminal strip (X4/A1), DATA OUT Al:A2
Terminal strip (X11/A1), main relay (K1),
battery positive pole, battery minus pole
Terminal strip (X3/A1), DATA IN A1:A5
Terminal strip (X9/A1), not used
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Modular electronic control circuits

KM 120/150 R Bp Pack

4.7 Service module (A9)

Service module (A9)

Service module (A9), view from the left

Service module (A9), view from the right

9 10 111213

Connection cable

Service module (A9)

The service module (A9) can be used to diagno-
se a unit to find errors and faults.

It is used for parameterisation, display adjust-
ment and for downloading the firmware.

— The service module (A9) does not require a
separate power supply. It is supplied with
power via the ports X1 (6) or X2 (7).

— Ifthe RS232 (3) and USB-B (4) connections of
the service module (A9) are used simultane-
ously the RS 232 connection (3) is deactiva-
ted.

Scope of supply - service package
(2.816-117.0):

— Service module (A9)
— Software

— Connection cable for connecting to the
existing module bus

— RS232 cable for operating systems Win 95-98

— USB cable for operating systems WIN 98 USB
2.0, WIN 2000, WIN XP

— Operating instructions

1 Service module (A9)

2 Power ON LED, flashes if successfully
addressed by Al

3 RS232 connection (for operating systems
Win 95-98, NT)

4 USB-B connection (for operating
systems WIN 98 USB 2.0, WIN 2000,
WIN XP)

Communication LEDs (USB bus)
Modified Karcher module bus port X1
Expansion port X2 (not used)
Program plug for developers
Connection cable

10 Connecting plug, connection to service
module (A9) Item 6

11 Earth connection cable, connection to
support point - battery negative post (see
page 23, Item 31)

12 Connecting plug, connection to accesso-
ries module (A5), terminal strip X3/A5
(see page 26, Item 4)

13 Connecting plug, connection to cleaning
module (A3), terminal strip X1/A3 (see
page 25, Item 15)

© 00 N O Ol
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KM 120/150 R Bp Pack

Modular electronic control circuits

4.7.1 Service module (A9) Connection in module group

Al

S9

T4

X4/0UT X3/IN

(Wioo)
A2 [ X7/N A3 X2/0UT

FAHRMODUL
TRACTION-MODULE
MODULE DE MOTEUR

T X8/0UT

X1/IN

% AO
’ ' 1@ | )
L1 SERVICE-PC/

\\
A4 X3/IN A5 m

ZUBEHORMODUL
ACCESSORY-MODULE
MODULE
D" ACCESSOIRES

X2/0UT I, x2/N

LAPTOP

o1l ——

Karcher bus with RS 485 communication core

1 Service-PC or laptop
2 Connection cable (USB or RS 232)
3 Service module (A9)

4 Earth connection (GND)
5 Connection cable

— The service module (3) can be integrated any-
where in the bus using the connection cable

(5).

— The service module (3) can be used to con-
nect a service PC or a laptop (1) for diagnosis
purposes and parameterisation.

— The service module (3) requires its own earth
connection (4) (see page 23, Item 31).

Note
The service module (A9) may only be used
from a head CPU version 2.1.

If the earth connection is incorrectly
connected or is not connected at all, the
modules concerned (A1-A9) can be
damaged or destroyed.

Separate documentation exists for the
application software. The software is
available via the Karcher-Inside portal.
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Basic settings and functions

KM 120/150 R Bp Pack

5.1.1 Access to test mode (S8 Item 1)

Requirements

- Unit switched off

- Program switch (S8) in Pos 1 (drive)
- Key switch (S0) in "0" position

Main relay (K1)
switches off

Error display
?

Display

Display

Switch off soon

A
Switch off key switch (SO)
A
< Y
Display
Battery: E R B H--F
BS 3h  39m
Key
- NK Wet vacuuming
- AL Working light
-RU Beacon light
- FIL Filter cleaning
-up Raise debris container
-dn Lower debris container
-ECO Main brush ECO function
-> Tip out debris container
-< Tip in debris container

Accelerator pedal

-0 Idle position (Direction switch)
-1 Forwards (Direction switch)
--1 Backwards (Direction switch)
-2,5V —= 0V Forwards (Acceleration)
-2,5vV 5V Backwards  (Acceleration)

Idle position 2.5V +0.2V/-0.5V

Manual vacuuming set
- ES Manual vacuuming set: 1 microswitch in tubular holder

Discharge in raised position
-ES-KB: 1 Debris container limit switch
-ES-SA: 0 Side arm limit switch

Error display

Y

- Hold I-button inching function
and
- Switch on key switch (SO)

Display
KML20/ 150RBAT
Sel f -test

Self-test
ok. ?

Main relay (K1)
is switched on

Display
Set test
MODE ?

Display
Battery voltage
24.1V__ = 2.0V Z
Fan on:
240mA

Program sel ection
(1-5):1 NK:O AL:0 RU:O
up:0 dn:0 ECOO0

>:0 <0 FIL:0

I _drive:

0, 0A
Accel erator pedal
switch Direction:0
Seat switch = 1
Accel erat or _pedal =2. 1V
Tenperature drive
el ectronics:21°C

| _Main brush: 0A

I _Suction fan: 0A

| _RH side brush: O0A

| _LH side brush: O0A

ES-KB:1 ES SA:1 ES
Manual _vacuuming set:0
Tenp cleaning

el ectronics: 18°C

Tenp accessories
electronics: 28°C

Note:

To quit test mode, switch off the key switch (S0).

If the rotary pulse generator is turned in an anti-clockwise direction, the cursor acts in the opposite direction, i.e. the menu is
called up from the last to the first parameter. The last saved cursor can be called up again after quitting the menu, e.g. by
switching back to the standard display (battery display).

Page 34/ 96

New Unit Information 08.2007



KM 120/150 R Bp Pack Basic settings and functions

5.1.2 Access to test mode (S8 Item 2)

Requirements

- Unit switched off

- Program switch (S8) in Pos 2 (sweep)
- Key switch (S0) in "0" position

Y

- Hold I-button inching function
and
- Switch on key switch (SO)

Main relay (K1)
switches off

Display
KML20/ 150RBAT
Sel f-test

Error display
?

Self-test
ok. ?

Display
Error display

Display
Switch off soon

A Main relay (K1)
is switched on

Switch off key switch (SO) Y
Display
A Set test
3 Y
Display
Battery: E R B NE--F
BS 3h  39m
v
In this menu item, all active
drives can be simultaneously Y
switched off using the I-button -
inching function. Display "
On/Off function and open/closed
Switch off all drives see5.1.2.2

Main brush on/of f

Suction fan on/off

RH side brush on/off

Fan on/off

Magnetic brake on/of f
Drive pedal calibration see 5.1.2.1

Accel erator pedal
calibration?

I'l'lumi nated synbol test

LEDtestsee5.1.2.3

Activate noddl e
paraneter setup

Note:

- Rotate the I-button to page through the menu

- Use the inching function to trigger activities.

- Switch off the key switch (S0) to quit test mode.
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Basic settings and functions

KM 120/150 R Bp Pack

5.1.3 Access to test mode drive pedal calibration

Requirement
-The unit is ready for operation in test mode
- Program switch (S8) in Pos 2 Sweep

- Above the rotary function I-button, the Calibrate accelerator pedal? display is active

A <

Display
Cal i brate accel erator
pedal ?

Display
Accel erator pedal
rel eased ?

Do not press both accelerator
pedals, they must be in the
original position

Then

I

Y

Display
Fl oor forwards
accel erator pedal ?

Push RH pedal to floor
and hold

Then

[l

Display
Fl oor reverse
accel erator pedal ?

Push LH pedal to the floor
and hold

Then

[l

Display
Skip calibration ?

Display
Cal i brate accel erator
pedal : (663)

Calibration o.k. ?

Display
Accel erator pedal
calibration conpleted

Y

Display
Di fference <500
Mn 683 max 688

Switch off key switch (S0) to quit test mode.
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KM 120/150 R Bp Pack

Basic settings and functions

5.1.4 Access to test mode on-off functions

Requirement

- Unitis ready for service in test mode

- Program switch (S8) in Pos 2 Sweep (or Pos 1 Drive)

- Above the rotary function I-button the Main brush on/off? display is active

A

Display
Main brush on/of f

- Main brush not in service
-Yellow Service LED inactive

yes >
= no ol Display
u -1 Main brush on/of f
X Y
- Main brush in service
-Yellow Service LED active
no
L, Perform current
>

measurement?

The current can also be
measured during the
functional check of the
- Suction fan

- RH side brush

- LH side brush

Switch program switch (S8)
to Pos 1 (drive)

Display
| _Main brush
32A

Y

Switch program switch (S8)
to Pos 2 sweep

Last selected component

display

Note:

Switch off key switch (S0) to quit test mode.
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Basic settings and functions

KM 120/150 R Bp Pack

5.1.5 Access to test mode illuminated symbol test

Requirement

- Unitis ready for service in test mode
- Program switch (S8) in Pos 2 Sweep
- Above the rotary function I-button the Illluminated symbol test display is active

Display
I'llum nated synbol
test

AllLEDs flash at 1 sec intervals

Display

Manual vacuunming set

~

Wet  vacuum ng

Power / ECO

Fl asher

Service

Filter cleaning

Par ki ng brake

Battery flat

Parking |ight

H gh beam

Er r or / War ni ng

Tip in container

Rol | er overl oad

Parallel to the display the
corresponding LED is also
active for approx 2 sec.

Automatic paging through the displays.
At the last position the cursor automati-
cally switches back to the 1st position
(cycle)

Note:
Switch off key switch (S0) to quit test mode.
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KM 120/150 R Bp Pack

Basic settings and functions

5.1.6 Access to test mode (S8 Item 3)

Requirements

- Unit switched off

- Program switch in Pos 3 (Sweep with RH side brush)
- Key switch (S0) in "0" position

Main relay (K1)
switches off

Display
Switch off soon

Switch off key switch (SO)
4

\

BS 3h  39m

Y

- Hold I-button inching function
and
- Switch on key switch (SO)

Display
Error display

Display
KML20/ 150RBAT
Sel f-test

Self-test
ok. ?

Main relay (K1)
is switched on

Display
Battery:E M B H--F

Display
Set test

Y2 can only be activated if
sweepings container out-side
collision area (i.e. S14 open)

Y3 can only be activated in
collision area if sweepings
container tipped in

(i.e. S13 S14 closed)

Release via option
Nunber of brushes in

menu

Hydraulic valve
Y6 on/ of f

Hydraulic valve
Y7 on/of f

Hydraulic valve
Y8 on/ of f

Mai n brush cycle
on/ of f

System paraneter setup

Switch off hydraulics
Hydraulic punp pre-
selection on/off
Hydraulic valve

Y1 on/of f
Hydraulic valve

Y2 on/of f
Hydraulic valve

Y3 on/of f
Hydraulic valve

Y5 on/off

Functional mode on/off see Chapter 5 .1.2.2

Note:
Switch off key switch (S0) to quit test mode.

For further functions, see next page 5.1.3.a
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Basic settings and functions

KM 120/150 R Bp Pack

5.1.6 Access to test mode (S8 Item 3)

Controlled components Y1 | Y2 | Y3 | Y5 | Y6 | Y7 | Y8
Raise sweepings container X X
Lower sweepings container X
Tip out sweepings container X
Tip in sweepings container X X
Lower RH side brush X X
Raise RH side brush X
Lower LH side brush* X X
Raise LH side brush* X
Lower main brush in ECO X X
Lower main brush in POWER X X
Raise main brush X X
Key
* Option
Main brush cycle on/off
The |-Button inching function can be used to start and stop
the main brush cycle.
Position Main brush position YL | Y5 | Y6
@ M air brush raised X X
Q@ - —
o @) Main brush ECO position X | X
© @ Main brush POWER position X
@ Main brush POWER ++ position X X X

Automatic cycle sequence

ERjorororororeron

After the cycle starts it runs automaticaly zo the end (Pos 1), and then starts up again at (Pos 3) and runs to the end
again. It then begins at (Pos 1 after Pos 3) and runs to the end again. This cyclic process runs continuously until the
end and then starts again at (pos 3), if the cycle sequence has not been interrupted beforehand by pressing the I-

Button inch function.

Note:

Switch off key switch (S0O) to quit test mode.
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5.2 Saving in setup

Display Display
Battery:E HEE--F Language sel ection: 0
BS 3h 39m 0=Ger man 1=Engli sh
A :
Y A

Last used adjusting
parameter is displayed

A

Parameter value rigid
Setvalue flashes

Old value is retained

New Parameter value
flashes

Changes are saved

New parameter value is
displayed
Flashing function stops

Display
Save
< |-button>?

Yes:

Display
Quit paraneter
setup menu? Next parameter value is

displayed

\
yes |

Returnto setup
module selection

Display
Par anet er nmenu
system paraneter?

Note:

If the i-button is turned in an anti-clockwise direction, the cursor acts in the opposite direction, i.e. the menu is called
up from the last to the first parameter. The last saved cursor can be called up again after quitting the menu, e.g. by
switching back to the standard display (battery display).
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KM 120/150 R Bp Pack

5.3 Loading operating hours counter backup

Note:

If the CPU has been changed the operating hours counter level must be loaded back from the clean module (A3)
(backed up operating hours counter).

Operational status:

Unit is in Setup menu and the I-button has been used in Parameter menu: System parameter? To call up
OpHrs: 123 h31m (operating hours counter saved in clean module)

Load backup?: 0
has been called up
Important:

Immediately after the head CPU printed circuit board has been installed the key switch (SO) must not be switched
off until the operating hours counter has been reloaded from the clean module. Oth-erwise the reading saved in the

head CPU is adopted.

Note:

in Chapter 5.2.a

If the i-button is not pressed within 30 seconds
the program automatically switches to

Battery:E . . . --F

OpHrs: 3h 37m

The unit must then be restarted, as described

Note:

The reloaded operating hours level must then be checked
in the information menu (Access: see Chapter 3.3.1).

Display

BS 3h

Battery:E M B N--F

39m

Display
Save

: < lbutton > ?

Changes are saved

Display

setup menu?

Quit paraneter

A

Display
OpHrs: 123h  31m
Load backup?:0

Display
OpHrs: 123h  31m
Load backup?:0

Flashing

<
-

yes

Display
OpHrs: 123h  31m
Load backup?:1

yes

Display
OpHrs: 123h  31m
Load backup?:1

Display
Return to setup
Modul e sel ection

Display
Par amet er menu:
System paraneter?
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5.4 Filter principle

1. Monofilter system

The monofilter system has a filter cleaning motor for round filters with one rotary direction. In the
preferred rotary direction the suction channel flap closes first.

By rotating the filter lamellae in one direction, past a finger, the dust is removed from them. After the
cleaning cycle has finished the suction channel opens again.

2. Duplex filter system

The duplex filter system has a filter cleaning motor for round filters in two rotary directions. In the
preferred rotational direction the suction channel flap closes first in order to then further close 2/3
ofthe roundfilter for the shaking. By rotating the filter lamellae past afinger, the dustis removed from
them. After the cleaning phase the cleaning motor briefly turns in the opposite direction to reopen
the suction channel. The cleaning cycle is then finished.

Accessto, Par anet er nenu - system par amnet er s and their adjustment and saving them
is described in the chapter:

Access to the setup menu
— Saving.
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KM 120/150 R Bp Pack

5.5 Access to the setup menu

Display
Battery:E HE N--F
BS 3h  37m

)

Y

Switch program selection
switchto Pos 1

A

Os

A

Display
Par amet er setup
menu ?

A

J

Os

Display
Quit paraneter
SETUP ?

Y

Press i-button 3 times within
2 sec,

the yellow LED then lights up
(key symbol)

Continue to rotate i-button
until, in addition to:

- Quit operator menu?

- Adopt manufacture setting?

- Display contrast min Il -- max
- Information menu

- Diagnostics informa-tion?

- Paraneter setup nenu

also appears

5.2.b Access to the setup menu
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KM 120/150 R Bp Pack Basic settings and functions

5.5 Access to the setup menu

5.2.a Access to the setup menu

Note:
If the i-button is not pressed within 30 seconds
the program automatically switches to

e
: 7z : Battery:E HENE -
\/ Q

Yenns® OpHrs: 3h 37m

The unit must then be restarted, as described
in Chapter 5.2.a

Y

Y Y

Display

Display Display
Par aneter nmenu Drive nodul e Cl ean nodul e
system paraneter? paraneter nmenu ? paraneter nenu(1)?

Display
Return to setup
nodul e selection ?

Display
Return to setup
nodul e selection ?

Display
Return to setup
nodul e selection ?

Initialisation:
Parameter setup menu
In the setup menu the
cursor always starts

at language
Y Y Y
L lection: O Max speed forwards: Motor type M:
Lenguage selection 8.0 ciih T
Roller after run at Max reverse speed: Motor type M
staop: 2 sec 4.0 knih 0=EC. 1=PM 1
Starting ranp: 2 Filter pause tine
EL?&L after runqg Braking ranp: 4 1nin

Beacon |ight during
reversing 0

Standby tine:

30 min

Max notor current:
180

Max braking current:
180 A

Di scharge vol tage Overload limt:
21.6 V.= 1.80 VIZ 120 A
Reset vol tage25. 2 Mot or constant:
V=2.10 VIZ 0.095 nf (Vs)

Gas potentioneter typ:1
Gas potentioneter
suppl y: 5.0V

Warni ng nessages?
O=Yes: 1=No:

Op hrs: 0h0Om N
Load backup?: 0
Filterprinciple:0
O=npno. 1=dupl ex
Brushes fitted:1
0:-:1:->12:->+<-
Operator nmenu

O=basi c_1l=conpl ete: 0.

Load operating hours
counter backup
Seeb5.2.2

Filter principle:0
0=mono, 1=duplex
Seeb5.2.3

Note:

If the i-button is turned in an anti-clockwise direction, the cursor acts in the opposite direction, i.e. the menu is called up from
the last to the first parameter. The last saved cursor can be called up again after quitting the menu, e.g. by switching back to
the standard display (battery display).
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KM 120/150 R Bp Pack

5.6 Filter cleaning

Motor flange screws (8x)
Motor flange

Seal

Motor, filter cleaning (M2)
Carrier

Dust filter

Rubber lip, filter cleaning (3x)
Filter container seal

Filter container

© 00 NO Ol WN P

The sweeper is equipped with automatic filter
cleaning. The motor (4) for the filter cleaning is
located behind the motor flange (2) on the right-
hand side in the filter container (9).

The motor (4) rotates the dust filter. At the same
time, the dustfilter'slamellae are stroked against
the rubber lips (7).

The fine dust released as a result falls into the
debris container.

Note:

The filter container seal (8) for the filter
container (9) prevents dust getting into the
motor compartment.
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5.7 Safety elements

Seat contact sensor (S11)

1 The motor can only be started if the driver’s seat
is loaded by the driver sitting on it.

If the driver’s seat is relieved, i.e. the driver gets
up, the motor switches off.

2

Note
The seat contact sensor (S11) is
permanently installed in the driver’s seat. If
the seat contact sensor (S11) is defective,
the seat must be replaced.
1 Diriver’s seat, underside

_ 2 Connection cable, seat contact sensor

Connection cable, seat contact sensor (S11)

New Unit Information 08.2007 Page 47/ 96



Basic settings and functions KM 120/150 R Bp Pack

5.8 Steering function

Centre pivot joint (4)

5 The centre pivot joint (4) is located under the
steering wheel (5). Before the motor cover is lif-
ted up, the steering wheel must be tilted forward
at the centre pivot joint (4) (see Page 6).

4

3

2

Complete steering

1
/ 2
6
Steering wheel fork / ring gear
4

Ring gear

Toothed wheel, steering rod
Steering rod

Centre pivot joint, steering wheel
Steering wheel

Retaining screws (4x), steering rod

o O WDN B

Steering centre pivot joint
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Basic settings and functions

5.9 Hydraulic unit

13
12
11
10

© 0 ~NO O~ WN

el el =
w N P O

S

Solenoid valve (Y1), raise/lower, tip out/in
changeover valve

Hydraulic control block

Hydraulic oil tank ventilation (4)
Hydraulic oil tank

Pressure relief valve

Motor, hydraulic pump

Relay (K2), hydraulic pump motor (M6)
Blower motor (M4)

Solenoid valve (Y2), tip

Solenoid valve (Y3), raise /lower
Solenoid valve (Y5), floating main brush
Solenoid valve (Y6), rigid main brush
Solenoid valve (Y7), right side brush

Hydraulic unit
— Thehydraulic unitislocated behind the battery.
— ltcontrols allthe sweeper’s hydraulic functions.

New Unit Information 08.2007
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KM 120/150 R Bp Pack

5.10 Main brush and side brush drive unit

ST
5 /S

Main brush drive unit

10

Side brush drive unit

Drive belt tension roller
Main brush belt wheel
Main brush

Drive belt, main brush
Drive wheel

Gear
Side brushes
Electric motor, side brush (M3)

© 00 NO Ol WN -

=
o

Electric motor, brush roller drive unit (M2)

Hydraulic cylinder, raise/lower side brush

Brush roller drive unit

The brushroller (4) is driven by an electric motor
(1) via a ribbed V-belt.

Side brush drive unit

The side brush (9) is driven by an electric motor
(10) via a transmission (8).
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Basic settings and functions KM 120/150 R Bp Pack

5.12 Unit function, hydraulics

22 32 24
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Basic settings and functions

5.12 Unit function, hydraulics

1

2

(o]

10
11

12

13

Hydraulic line to hydraulic cylinder, top
left side, main brush floating/rigid

Hydraulic line to hydraulic cylinder,
bottom left side, main brush floating/rigid

Hydraulic line, hydraulic cylinder left side,
raise/lower side brush (optional)

Motor, hydraulic pump
Hydraulic control block with pump

Extension at hydraulic block, left side
brush (optional)

Hydraulic oil tank
Left side brush (optional)

Hydraulic cylinder left side, raise/lower
side brush (optional)

Right side brush

Hydraulic cylinder right side, raise/lower
side brush

Hydraulic line, hydraulic cylinder right
side, raise/lower side brush

Hydraulic cylinder top right side, main
brush floating/rigid

14

15

16

17

18

19
20
21

22

23
24

Hydraulic cylinder bottom right side,
raise/lower main brush

Hydraulic line to hydraulic cylinder,
bottom right side, raise/lower main brush

Hydraulic line to hydraulic cylinder, top
right side, main brush floating/rigid

Hydraulic cylinder top left side, main
brush floating/rigid

Hydraulic cylinder bottom left side, raise/
lower main brush

Hydraulic line, lower debris container
Hydraulic line, raise debris container

Hydraulic cylinder, raise/lower debris
container

Hydraulic cylinder, tip out/in debris
container

Hydraulic line, tip in debris container

Hydraulic cylinder, tip out debris
container
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5.13 Unit function, sweeping system

2
1 Air duct — The side brush moves the dirttothe main brush
2 Suction motor (4).
3 Debris container — The main brush (4) moves the dirt picked up
4 Main brush into the debris container using the throw-over
5 Round filter principle (3).
6 Motor, filter cleaning — Theround filter (5) filters the dust swirled up in

the debris container.
— The filtered air is drawn away by the suction
motor (2).

— Fine dust settled in the round filter (5) is
released during thefilter cleaning and falls into
the debris container (3).
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KM 120/150 R Bp Pack Service procedures

6.1 V-belt
5 1
2
3
4
1 Tension/retainer bolt, suction motor drive  Replacing the V-belt

a b~ wWwN

lc))et: hol — Open motor cover (see Page 6).

ong hole : :

lek .g . — Loosen retainer bolt (1) and swivel motor to
Elektric suction motor (M4) the left to relieve tension in the V-belt (5).
Impeller fan

— Remove V-belt (5).
— Install new V-belt.

— Swivel motor (3) to the right and tighten the V-
belt (5) using the retainer bolt (1).

V-belt, impeller fan drive
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6.2 Magnet brake

1

2
3
4
Holding bracket removed
5
\ 6 —
109 8 1
Magnet coil removed from the dust guard
2
\ 5
6
\ 11
7 12

Checking the setting

Removing the magnet coil

The magnet brake has been correctly
adjusted in the factory.

It may be necessary to readjust the brake,
depending on load and operating time.

— Remove fastening screw (4).
— Remove holding bracket (3).
— Remove fastening screws (1).
— Pull out the magnet coil (2).

Note:

The dust guard (5) (4.040-608.0) prevents
deposits of brake dust etc. from
accumulating in the brake cap. Itis installed
inunits:

KM 120/150 R Bp from serial number 10034
and

KM 120/150 R Bp/Pack from serial number
10055.

Checking the settings

There must be a gap of 0.8 mm (0.032 in) all
round between the magnet coil (2) and the
pressure plate (5), measured 3x around the
periphery in dismantled state.

— Switch unit off with the key switch (S0)

— Use the feeler gauge (11) to measure the gap
between pressure plate (5) and magnet coll

(2).
The gap can only be adjusted when the magnet
cail (2) has been dismantled.

Fastening screws, magnet coll
Magnet coll

Holding bracket

Fastening screws, holding bracket
Pressure plate

Sleeve screw (3x)

Adjusting screws, freewheeling lever
Spacer washer

Brake disc

10 Dust guard

11 Feeler gauge 0.8 mm (0.032 in)

12 Freewheeling lever

© 00N Ol WDN -
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Service procedures

6.2 Magnet brake

DN
/

8 6 7 5 4 3
Adjusting brake with mounting plate

Fastening screws, magnet coll
Magnet coll

Feeler gauge 0.3 mm (0.012 in)
Mounting plate

Pressure plate

Sleeve screw (3x)

Adjusting screws, freewheeling lever
Spacer washer

0O ~NOO Ol WN P

Checking the magnet brake (Y1) with the
mounting plate

The mounting plate (4) shows the magnet brake
in installed condition.

— Fastenthe magnetcoil (2) with brake disc (see
page 54, no. 9) and spacer washer (8) on the
mounting plate (4) with three fastening screws
1)

— Measure the brake gap with the feeler gauge
(3). The brake gap must be 0.3 mm (0.012 in)
ininstalled condition, measured 3x around the
periphery.

Adjusting the electromagnetic brake (Y1)
with mounting plate

If the brake gap in installed condition is not
0.3 mm (0.012 in), then the brake gap must be
adjusted as follows

— Loosen three fastening screws (1) with Allen
wrench.

— Remove or tighten the sleeve screws (6) with
screw wrench.

— Tightenthe fastening screws (1) and measure
the break gap with the feeling gauge (3) to see
whether the specified gap size of 0.3 mm
(0.012 in) is now fulfilled.

— Repeatthe procedure until the brake gap fulfils
the specified size.

— Remove magnet coil (2) with brake disc (see
page 54, No. 8) and spacer washer (8) from
the mounting plate (4) and fit in the magnet
brake retainer on the wheel-hub motor.

Note:

The brake must hold the unit with max. load
safely on a gradient of 10%. If the braking
action decreases again in spite of being
adjusted correctly, the braking disc (see
page 56, No. 9) must be replaced and the
complete adjusting procedure repeated.
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6.3 Side brush

Checking the brushing pattern

Note:

Duetothe floating side brush, the sweeping
pattern automatically readjusts itself as the
bristles wear down. The side brush must
only be replaced once the bristles are worn-
out.

Replacing the side brush

— Remove star grip screws (2).

— Pull the side brush (3) down.

— Install the new side brush (3) and tighten the
star grip screws (2).

Side brush sweeping pattern

Side brush suspension

1 Side brush suspension
2 Star grip screws (3x)

3 Side brush
Side brush
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Service procedures

6.4 Main brush

Main brush sweeping pattern

Sweeping pattern adjustment

Handwheel, sweeping pattern adjustment

Checking the brushing pattern

Uniformly scatter dust on a flat surface or
colour with chalk.

Raise main brush and side brush.
Raise coarse dirt flap.
Drive sweeper over prepared area.

Lower main brush and allow it to briefly rotate
in regid setting.

Raise main brush and coarse dirtflap, reverse
sweeper.

Note:
The shape of the sweeping pattern should
form a uniform parallel rectangular, which is
between 30 and 50 mm (1.18 - 1.97 in.)
wide.

Adjusting sweeping pattern

Inrigid operating mode the sweeping pattern can
be adjusted using a handwheel (1).

— Open motor cover (see Page 6).
— Increasing sweeping pattern: Rotate

handwheel in anti-clockwise direction (+).

— Reduce sweeping pattern: Rotate handwheel

in clockwise direction (-).

1 Handwheel, sweeping pattern adjustment
2 Deflection pulley

New Unit Information 08.2007
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6.4 Main brush

1 ——
4 P,
2
3
Brush assembly
5
2
4 — 1 .

Brush assembly, rocker arm and cover removed

Installation position of roller brush in direction of travel

Replace main brush

Remove sweeper’s right side panel.
Remove star grip screw (1).
Pull off rocker arm (2).

Open quick-release fastenings (3) (2x) and
remove side cover (4).

Pull out main brush.

Push in new main brush, with the depressed
hub side in the direction of the hydraulic motor.

Note:
The main brush can only be installed in one
direction.

Once the new main brush has been
installed, the sweeping pattern must
readjusted (see Page 59).

Star grip screw

Rocker arm

Quick-release fastenings (2x)
Side cover

Main brush

a b~ WN PP
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Service procedures

6.5 Sealing lips / strips

3-5 mm
(0.12-0.20 in)

7>

I354Omm
- (1.37-1.57 in) T13mm
(0.04-0.12 in)

—

Sealing lips/strips, brush assembly

—1
2 — .
Front sealing lip
3
6 ——
4
5

Rear sealing lip and side sealing strips

Check sealing lip / strip setting
Drive the sweeper a short distance forward.

— Thefrontsealinglip (2) (sealinglip ofthe coarse
dirt flap) must have a trailing of approx
35-40 mm(1.37 - 1.57 in.).

— The rear sealing lip (4) must have a trailing of
approx 3 -5mm (0.12 - 0.20 in.).

— The side sealing strips (5) must have a floor
clearance of 1 - 3 mm (0.04 - 0.12 in.).

Adjust/replace front sealing lip

— Loosen retaining screws (1).

— Adjustsealinglip (2) by pushingitinthe oblong
holes, replace if necessary.

— Tighten retaining screws (1).

— Drive sweeper forward a short distance and
check the trailing of the sealing lip (2).

Adjust/replace rear sealing lip

— Remove left side and right side panels.

— Loosen retaining screws (3).

— Adjustsealinglip (4) by pushingitinthe oblong
holes, replace if necessary.

— Tighten retaining screws (3).

— Drive sweeper forward a short distance and
check the trailing of the sealing lip (4).

Adjust/replace side sealing strip

— Remove left side and right side panels.

— Loosen retaining screws (6).

— Adjust sealing strip (5) by pushing it in the
oblong holes, replace if necessary.

— Tighten retaining screws (6).

Retaining screws (5x), front sealing lip
Front sealing lip

Retaining screws (5x), rear sealing lip
Rear sealing lip

Side sealing strip

Retaining screws (5x each left and right),
side sealing strips

O Ok WN B
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6.6 Hydraulics

Check hydraulic unit

Hydraulic unit

Pressure relief valve

Check pressure relief valve (4)
— Raise the debris container to the maximum
heightwhen empty or full (two-hand operation).

— Inthis position, keep the buttons pressed and
at the same time measure the current
consumption using an ammeter (1) at the
connection cable (2) from the hydraulic unit (3)
(see technical specifications for value).

The current consumption is a measure of the
pressure relief valve’s opening pressure.

Adjust pressure relief valve (4)

— Loosenlocking nut (5) and use a suitable Allen
key to turn the adjusting screw (6):

A half-turn in a clockwise direction increases
the current consumption by approx 4 - 5 A
(approx 10 bar/145 psi).

— Secure adjustment with locking nut (5).

— Carry out functional test, measuring current
consumption.

Ammeter

Connection cable, hydraulic unit
Hydraulic unit

Pressure relief valve

Locking nut

Adjusting screw

o Ok WDN B

Note:
Regularly check the hydraulic units and
hydraulic lines for leaks.
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6.7 Adjusting the debris container

Adjust position of debris container

The position of the debris container can be
adjusted using an eccentric (cam) (2) to ensure
that the intake nozzle of the debris container
properly fits to the impeller fan housing connection
when retracted.

— Loosen locking nut (1).

— Use a suitable open end wrench to adjust the
eccentric/cam (2) until the intake nozzle of the
debris container sits precisely in front of the
impeller fan housing connection so when the
debris container is retracted the intake nozzle
is aligned with the impeller fan housing
connection.

— Secure adjustment with locking nut (1).

Debris container connection

Eccentric (cam) for debris container adjustment

1 Locking nut
2 Eccentric
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6.8 Seat contact sensor

1
6
5

2
4
3

Connecting plug, seat contact sensor (B1)

Seat contact sensor (S11) resistance test

1 Seatplate

Jumper

3 Connection cable to driving module (A2)
(8)

4 Connecting plug, seat contact sensor
(S11)

5 Terminal strip (XS10), seat contact
sensor (S11)

6 Connection cable, seat contact sensor
(S11)

7 Driving module (A2)
8 Terminal strip (X5/A2)

N

Jumping the switch-off function of the seat
contact sensor (S11)

In order to jump the switch-off function of the
seat contact sensor (S11), the connecting plug
of the seat contact sensor (4) must be
disconnected from the connecting plug (5). A
jumper (4) is connected instead.

The unitcan now be operated with allits functions,
without the seat being loaded by a driver sitting
onit.

Check seat contact sensor (S11)

The function of the seat contact sensor (S11)
can be checked by connecting an ohm meter to
the connecting plug A2/X5 (8) (see Figure).

Note:

The plug (8) must be disconnected from the
driving module (9) before the measurement
can be taken!
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Service procedures

6.9 Replacement times

Wearing part

Part number

Replacement time in minutes

Drive motor carbon brushes 6.610-239.0 10
Side rubber lip 5.365-250.0 10
Rear rubber lip 5.365-255.0 20
Front rubber lip 5.365.256.0 20
Blower belt D10 6.348-381.0 30
Brush belt 6.348-414.0 10
Filter element 6.414-554.0 10
Brush contact pressure rope 6.431-234.0 15
Bowden cable, drive unit 6.431-239.0 30
Bowden cable, brake 6.431-240.0 30
Rear wheel 6.435-731.0 15
Side brush motor 6.454-188.0 25
Main brush gas pressure cylinder 6.504-074.0 20
Main brush gas pressure cylinder 6.504-075.0 20
Brush drive assembly motor carbon brushes 6.610-239.0 15
Brush drive assembly motor 6.613-004.0 35
Blower motor 6.613-004.0 50
Filter motor 6.613-079.0 30
Drive motor 6.613-091.0 45
Position switch KB 6.630-170.0 10
Main brush 6.906-624.0 10
Side brush 6.906-705.0 10
Brush ball bearing 7.401-105-0 25
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KM 120/150 R Bp Pack

7.1 Troubleshooting without displays

Fault not shown on the
display

Repair

Unit can not be switched
on.

— Check/charge/replace battery (G1).

— Check fuses (F1) and (F2)/replace defective fuse.

— Check/replace key switch (S0).

— Check/unlock/replace EMERGENCY STOP switch (S1).
— Check/replace CPU head module.

Unit won’t run

— Check/replace driving module fuse (F2).

— Check/replace seat contact sensor (S11).

— Check drive control (B1) and travel direction switches (S9)
and (S10) using test mode/replace.

— Check/replace program selection switch (S8).

— Check module connection cables AO/A1/A2 using test mode.

— Check/replace control panel printed circuit board AO.

— Check driving module printed circuit board (A2) using test
mode/replace.

— Check driving module (M1) using test mode/replace.

— Replace main printed circuit board (A1).

Side brushes lower uninten-
tionally

— Check/replace hydraulic cylinder with pressurised gas spring.

Main brush and side brush
won'’t rotate

— Check whether mechanically blocked/remove blockage.
— Check/replace program selection switch (S8).

— Check/replace cleaning module fuse (F3).

— Check/replace brush motors (M2, M3, M5).

Main brush cannot be rai-
sed/lowered

— Check/replace accessories module fuse (F6).
— Check/replace hydraulic pump.

— Check/replace program selection switch (S8).
— Check/adjust pressure relief valve.

— Check/replace solenoid valve (Y5).

— Check / replace hydraulic cylinder (17A, 17B).

Main brush cannot be swit-
ched over to rigid mode

— Check/replace accessories module fuse (F6).

— Check/replace program selection switch (S8).

— Check/replace rocker button (S6), floating/rigid brush roller.
— Check/adjust pressure relief valve.

— Check/replace solenoid valve (Y5).

— Check / replace hydraulic cylinder (16A, 16B).

Side brushes, right and left,
cannot be lowered/raised

— Check/replace accessories module fuse (F6).
— Check/replace program selector switch (S8).
— Check/adjust pressure relief valve.

— Check/replace solenoid valve (Y7, Y8).

— Check, replace hydraulic cylinder (18, 19).

Debris container cannot be
raised

— Check/replace accessories module fuse (F6).
— Check/replace program selector switch (S8).
— Check/replace rocker button (S15, S17).

— Check/adjust pressure relief valve.

— Check/replace solenoid valve (Y1, Y3).

— Check/replace hydraulic cylinder (15).
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Troubleshooting

7.1 Troubleshooting without displays

Fault not shown on the
display

Repair

Debris container cannot be
tipped out

— Check/replace accessories module fuse (F6).
— Check/replace program selector switch (S8).
— Check/replace rocker button (S15, S16).

— Check/adjust pressure relief valve.

— Check/replace solenoid valve (Y1, Y2).

— Check/replace hydraulic cylinder (14).

Debris container cannot be
tipped in

— Check/replace accessories module fuse (F6).
— Check/replace program selector switch (S8).
— Check/replace rocker button (S15, S16).

— Check/adjust pressure relief valve.

— Check/replace solenoid valve (Y1, Y2).

— Check/replace hydraulic cylinder (14).

Debris container cannot be
lowered

— Check/replace accessories module fuse (F6).
— Check/replace program selector switch (S8).
— Check/replace rocker button (S15, S17).

— Check/adjust pressure relief valve.

— Check/replace solenoid valve (Y1, Y3).

— Check/replace hydraulic cylinder (15).

Unit causes dust/does not
vacuum

— Check/replace cleaning module fuse (F5).
— Check/replace cleaning module (A3).
— Check/adjust/replace impeller fan drive belt.

— Check/replace debris container filter case seal.

— Check/replace round filter.
— Check/adjust/replace sealing lips/strips.
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7.2 Troubleshooting with displays

Note

If a fault message occurs, reset the key
switch (S0). Before the key switch (S0) is
switched back on, wait for approx 10
seconds to empty the energy store
(capacitors) and to ensure correct system

restart. If the fault message occurs again,
read out the error code in accordance with
the error/faultgroup (Page 71- Page 81) and
take the measures to rectify the fault.

Structure of warning messages

Display format:*)

<Process> restricted

<Modul e abbrevi ati on><Cl one>/ <Code>

Drive
Load
Li ght

Vacuum
Sweep

Unit func

OOXRXRNCT

Xyz
; El. . 9 (Consecutive No.)

. 0..9 (Errorclass)

1 5. .6 (Problem level)

The machine can contain several
identical modules however they
control different functions (currently
max. 2 clones).

*) Note: Words in bold print represent the standard display text.

Meanings of the 3-digit warning code

Examples:

Driving
restricted

Scr ubbi ng

F1/511 restricted Cl/ 111

Warning code

Description of the warning classes

Hardware warnings, which expect the testing of peripheral errors first (E.g. checking possible interruptions in
performance). If the warnings continue we recommend replacing the corresponding modules.

update the head CPU firmware.

Syz y=0 Not used.
y=1 Load short circuit, which does not affect the quality of the machine’s operation (e.g
horn short circuit).
Warnings which display an impermissible operating mode due to peripheral errors.
y=0 Not used.
y=1 y=1 Not used.
y=2 Implausible operating mode (e.qg. lifting motors runs in blockage, although it should
have switched off via a limit switch!)
y=3 Temporary voltage failure in load circuit.
999 A module returns an error/warning code not stored in the database of the head CPU. It might be useful to

Warning messages:

Warning messages (highlighted in yellow inthe A short circuit in the horn does not require
following tables) affect operation of the machine  immediate replacementofthe driving module (A2)
in different ways. Therefore, warnings have to  orthe horn. Itonly generates awarningmessage.

be reacted to in different ways.
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Troubleshooting

7.2 Troubleshooting with displays

Structure of error messages

Display format:*)
<Process> restricted

<Modul e abbrevi ati on><C one>/ <Code>

L

N -

Drive =
Load
Li ght
System
Vacuum
L S\,\eep =

[
mnnon
OOARANMCT
I

Xyz

El. . 9 (Consecutive No.)
0..9 (Errorclass)
0..1 (Problem level)

— The machine can contain several
identical modules however they

- control different functions (currently
- max. 2 clones).

*) Note: Words in bold print represent the standard display text.

Meanings of the 3-digit error code

Examples: Error code

Description of the error classes

Drive function

Hardware error, which requires replacement of the module or a key switch reset.

Cannot be corrected HC memory error.

Damaged/distributed supply of processor and drivers.

faul t F1/ 141 y:O
Oyz y=1
Drive function y=2

Damaged/distributed power levels (FETS).

faul t F1/ 022

y=3 Damaged/distributed module sensors (temperature, U/l measurement).

System function

Peripheral errors, which can be removed using the key switch reset or by the service

fault K1/111 technician.
y=0 Correctable memory error, watchdog error.
y=1 Communications error between modules <-> head CPU.
y=2 Failure of the voltage supply to the load circuit and/or modules.
y=3 Load output short circuited or overloaded.
lyz y=4 Cable interruption for loads or external sensors.
y=5 Wiring error in external sensor <-> signal input.
y=6 lllogical external system status (e.g. accelerator pedal measurement

outside the calibrated limits).

lllogical system status determined during bus communication from
y=7 head CPU (e.g syntactically incorrect bus reply, time exceeded during
telegram transfer).

Cumulative errors:

A single fault can often cause error messages in
many modules (cumulative error).

For example:

Short circuit in the main relay (K1): Fault
messages and warnings K1/131, F1/121, H1/
631, 21/631 are generated. Itis decisive that the
cause is always a fault, i.e. with number group
“Oxx” or “1xx”. In this example the main relay
shortcircuit“K1/131” prevents the driving module
(A2) from receiving a load circuit voltage (the
main relay does not pick up). The driving module
then reports the self-test error “F1/121".

— Ifamodulereports several different errors, the
respective most recent queued error of the
module concernedis showninthe display. The
error history ofamodule can be called up using
the ,diagnosis information“ menu item, either
immediately or atalatertime (with 6 error events
per module).

— Iffault messages and warning messages occur
from different modules, these are displayed at
4 second spacings in the order they occur. If
the error buffer has been worked through, the
error display is repeated.

Note

Warnings are only shown once. They then disappear with the repeated error display.
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7.2 Troubleshooting with displays

Procedure:

— When a fault display appears, a key switch
resetshould first be performed. Before the key
switch is switched on again, wait for a time of
approx. 10 seconds to empty the energy stora-
ge device (condensers), which guarantees a
clean system restart. If the fault continues,
proceed according to the numbered action
sequence of a fault group of the following ta-
bles (pages 71-81).

— Ifamodule delivers severalfaults, only the last
faultin queue ofthe particular module is shown
in the display! The fault history of a module
may be called up immediately via menu item
“diagnostics information” ata faulteventdepth
of 6 per module or a later time.

— If faults and warnings of various modules ap-
pear, they will be displayed at an interval of
4 secondsinthe sequence oftheir occurrence.
If the fault buffer has been processed, the fault
display is repeated.

Caution!
Since warnings are only displayed once,
they will disappear when the fault display is
repeated!

Note:
Frequently, a single event can cause faults
from many modules!

Example: Mainrelay coil (K1) short-circuits.
Faults and warnings K1/131, F1/121, H1/
631, Z1/631 are generated! Decisive is that
the cause always is a fault, therefore has a
number circuit“Oxx” or “1xx”. The main relay
coil short-circuit “k1/131” in this example
hastheresultthatthe drive module A2 does
not receive any load circuit voltage (the
contactor does not activate). Drive module
A2 then reports the self-test fault “F1/121".

Warnings (highlighted in the following tables
on pages 71-81) affect the operation of the
machine in various ways. A short-circuit in a
horn, for example, is relatively harmless and
does notrequire animmediate replacement of
drive module A2 or the horn itself. However,
periphery faults of the horn module are critical,
for example, if the limit switches of the suction
beam lifting motor deliver contradictory resul-
ts. This prevents the suction beam from mo-
ving, which considerably inhibits the cleaning
process. Both cases show that warnings re-
quire various sensitive reactions.
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Troubleshooting

7.3.1 Error messages from the driving module (A2)

Modules involved:

A2

Module clone: There is no other module clone
Display code: F1/xxx for errors/warnings from driving module
Module Fault class Error code Action
Non-rectifiable F1/001 1. Replace A2.
memory error
Printed circuit F1/011 1. Checkwhether 13-14V applied at A2/X7, in this case
board supply replace A2.
defective 2. Search for error in bus cablel or on A1/X4-1.
Drive pickup F1/012 1. Completely disconnect plug A2/X4.
supply 2. Carry out key reset.
overloaded 3. If error remains, replace A2.
4. Search for overload to drive pickup, remove.
5. If necessary, replace drive pickup.
Error detected in F1/022 1. Disconnect drive motor (M1) from A2/X11,X12.
power electronics 2. Reset key switch (S0) .
for dr(l\'\//lelTotor 3. If error remains, replace A2.
w 4. Look for possible incorrect connection between
@ chassis and battery earth. Eliminate connection.
-§ 5. Clear carbon dust (M1) from drive motor.
e 6. Check drive motor (M1) for penetrated moisture
> (HP cleaning?).
S 7. Possibly replace drive motor (M1).
- Short-circuit F1/024 1. Check whether pin A2/X7-4 and A2/X7-8 is short-
detected on main circuited in the bus.
relay (K1) 2. Eliminate short-circuit in bus.
3. If error remains, replace A2.
Temperature F1/031 1. Replace A2.
sensor defective
Error while sa- F1/101 1. Switch to parameter setup menu.
ving setup para- 2. Switch to setup of driving module (A2).
meters in the 3. e.g test by changing ,Max. speed f orwar ds*”to

driving module
(A2)

~No oA~

. Quit setup menu, acknowledge save.

. Carry out key reset (S0).

. If error remains, replace A2, otherwise

. reinstate the original parameters in setup.

new value.
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7.3.1 Error messages from the driving module (A2)

Module Fault class Display code Action
Error in double F1/102 1. Carry out key reset.
processor 2. If error remains, replace A2.
monitoring
Communications F1/111 1. Check whether bus connectors A2/X7 and A2/X8
error between are firmly plugged in.
driving module 2. Check whether the bus lines A2/X7-2, A2/X8-2, A2/
(A2) head CPU X7-5, A2/X8-5 have continuous contact with the head
(A1) CPU (A1).
3. Search for and remove error in bus cables.
4. If error remains, replace A2.
Driving module F1/121 1. Check fuse F2.
(A2) receives no 2. Check whether battery voltage of between
voltage at the 14 .. 50V is present. If not, check battery.
| p(t)rwﬁir 3. Possible short-circuit in another module.
electronics. Disconnect all -/+ lines from the module and start
to connect up again, starting with the drive
module, until the affected module has been found.
w 4. If relay error K1/131 occurs, then swap +/- at the
o relay coil (K1).
3 5. Check whether the main relay (K1) is closed and
g relay coil leads have a continuous connection
o with the head CPU (Al).
g 6. If error remains, replace A2.
a Driving module F1/122 1. Check whether 13-14V applied at A2/X7, in this
(A2) receives no case replace A2.
12-14V control 2. Search for error in bus cablel or on A1/X4-1.
voltage
Overload or F1/131 1. Disconnect drive motor (M1) from A2/X11.
short-circuit 2. Carry out key reset (S0).
between A2/X11 3. Pressdown onaccelerator pedal (B1). Another error,
-12 then replace drive motor (M1).
4. If error remains, replace A2.
Error detected in F1/132 1. Completely disconnect plug A2/X6.
power electronics 2. Reset key switch (S0).
for brake (Y0). 3. If error remains, replace A2.
4. Depress accelerator pedal (B1). Other error: then
replace magnet brake (Y1).
5. If error remains, check whether magnet brake
(Y1) has low impedance (< 10 ohm), if so,
replace the brake.
6. Look for direct connection between magnet brake

(Y1) and battery earth. Eliminate connection.
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Troubleshooting

7.3.1 Error messages from the driving module (A2)

Module Fault class Display code Action
Motor protection | Drive motor | 1. Switch off key switch (SO0).
has been hot! Let cool| 2. Allow drive motor (M1) to cool down at least for 15
triggered down! minutes.

3. Find cause of high currentconsumption, correct (e.qg.
blocked magnetic brake (Y0), demanding driving on
slopes with overloaded machine.)

4. Switch on key switch (S0) and preferably continue
driving on flat surface.

Cable break 1. Check ground from A2/X4-3 to drive pickup (B1).
drive pickup (B1) 2. Check plug A4/X3 at driving module (A2).
A2/X4-3 3. If error remains, replace A2.
Cable break 1. Check that all cable connections fit firmly.
A2/X11-12 2. Disconnect A2/X11 and A2/X12. Check low
impedance of drive motor (M1):
— Check that carbons are fitted properly.
F1/141 — Check drive motor connection terminals.
" 3. Check motor lead cables for signs of crushing,
o buckling or shearing off.
-§ 4. If error remains, replace A2.
S Cable break 1. Check that all cable connections fit firmly.
2 A2/X6-3, 4 2. Disconnect A2/X6 and check low impedance of
2 brake (YO0) (20-40 ohm).
a 3. Check cables for signs of crushing, buckling or
shearing off.

4. If error remains, replace A2.

Wiring error F1/151 1. Check that all the connected switches (S9, S10,
switch inputs S11) at A2/X5-1..4 are without exception also all
A2/X5 supplied by A2/X5-5..8!

. Check whether fault voltages are coupled via the

connected switches e.g. through contact against
ground or Ubatt short-circuited chassis and remove.

3. If error remains, replace A2.

Error in double F1/161 1. Carry out key reset (S0).
processor 2. If error remains, replace A2.
monitoring

Drive pickup F1/162 . Recalibrate accelerator pedal (B1).

values not within
the calibrated
tolerance window

WN -

4.
5.

. Carry out key reset (S0).
. If the error remains, then check permissible pedal

tension in parameter setup for machine and reset if
necessary.

Repeat 1 and 2.

If error remains, replace A2.

New Unit Information 08.2007

Page 73/ 96



Troubleshooting

KM 120/150 R Bp Pack

7.3.1 Error messages from the driving module (A2)

Module Fault class Display code Action
Driving module | Contactor | 1.Carry out key reset (S0).
(A2) registers |open? Emer-| 2. Check modules, module possibly defective.
external gency-stop
contactor release| button?
L (K1)
@
2 Drive motor (M1) |Controls hot!| 1. Switch off key switch (S0).
o power Let cool | 2. Allow controls to cool down at least for 5 minutes.
£ electronics down! 3. Switch on key switch (S0) and preferably continue
_8 overloaded driving on flat surface.
2 . If error remains, replace A2.
&)
Horn (H1) faulty F1/511 . Completely disconnect plug A2/X6.

. Press horn button (S7) again.
. If error remains, replace A2, otherwise
. Check whether the horn (H1) has low resistance

(< 10 Ohm), i.e. replace.

Page 74/ 96

New Unit Information 08.2007



KM 120/150 R Bp Pack

Troubleshooting

7.3.2 Error messages from accessories module (A5)

Modules involved:

A5

Module clone: generally only 1 accessory module is used at present
Display code: Z1/xxx for errors/warnings from accessories module
Module Fault class Display code Action
Non-rectifiable Z1/001 1. Replace A5.
memory error
Printed circuit Z1/011 1. Check whether 13-14V applied at A5/X2-1, in this
board supply case replace A5.
defective 2. Search for error in bus cablel or on A1/X4-1.
Temperature Z1/031 1. Replace A5.
sensor defective
Error while Z1/101 1. Carry out key reset (S0).
saving setup 2. If error remains, replace A5.
parameters in the
accessories
N module
3 Communications Z1/111 1. Check whether bus connectors A5/X2 and A5/X3
g error between are firmly plugged in.
* accessories 2. Check whether the bus lines A5/X2-2, A5/X3-2, A5/
2 module (A5) and X2-5 and A5/X3-5 have continuous contact with the
2 head CPU (A1) head CPU (Al).
a 3. Search for and remove error in bus cables.
8 4. If error remains, replace Ab.
<
Accessories Z1/121 1. Check whether general contact (K1) closed and
module (A5) contactor coil lines have continuous connection with
receives no head CPU (Al).
voltage at the 2. Check fuse (F6) to accessories module and replace
power if necessary.
electronics 3. Checkwhether short circuit between Ubattand GND
downstream of the contactor (K1). Localise and
remove short-circuit.
4. Check whether battery voltage applied is between
14..50V, if not check battery.
5. If error remains, replace A5.
Accessories Z1/122 1. Check whether 13-14V applied at A5/X2-1, in this

module receives
no 12-14Vv
control voltage

. Search for error in bus cablel or on A1/X4-1.

case replace A5, otherwise.
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7.3.2 Error messages from accessories module (A5)

Module Fault class Display code Action
Wiring error Z1/151 1. Check that all the connected switches (S15, S16,
switch inputs S17) at A5/X5-1-5 are without exception also all

A5/X5 supplied by A5/X5-6 - 10!

2. Check whether fault voltages are coupled via the
connected switches e.g. through contact against
ground or Ubatt short-circuited chassis and remove.

3. Replace A5.

Drive motor  |Controls hot!| 1. Switch off key switch (S0).

N power Let cool 2. Allow controls to cool down at least for 5 minutes.
o electronics down! 3. Switch on key switch (S0) and preferably continue
g overloaded driving on flat surface.
g 4. If error remains, replace Ab.
a Cable break or Z1/511 1. Check supply lines to the connected loads A5/
5 short circuit at X6..X10 for continuity and short-circuit.
) A5/X6, X8, X9, 2. Check whether loads (H2, Y8, H3, H3.1, M9) have
0 . . . .
o oder X10 too high resistance or are short-circuited and replace
Q if necessary (e.g. lamps, motors).
< 3. If error remains, replace A5.

Cable break or Z1/512 1. Check supply lines to the connected loads for

short circuit at continuity and short-circuit, correct.

A5/X4 2. Check whether loads (Y1-7) A5/X4-1...6 have too
high resistance or are short-circuited and replace if
necessary (e.g. relay, valves).

3. If error remains, replace A5.

Supply in load Z1/631 1. Check supply connection A4/X11 for secure fit.
circuit has failed 2. Check feed lines and fuses to module for secure

connection.
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7.3.3 Error messages from cleaning module (A3)

Modules involved:

A3

Display code: Cy/xxx for errors/warnings xxx from cleaning module
C1 = Clean module A3 for sweeping and vacuuming
Module Fault class Display code Action
Non-rectifiable C1/001 1. Replace A3.
memory error
Error while Cl/101 1. Switch to parameter setup menu.
c saving setup 2. Switch to setup of cleaning module (A3).
parameters in the 3. ,Testby changing ,Motor type M4“to another value.
cleaning module 4. Quit setup menu, acknowledge save.
5. Carry out key reset (S0).
6. If error remains, replace A3, otherwise
7. ensure you reinstate the original parameters in setup.
K Communications Cl/111 1. Check whether bus connectors A3/X1 and A3/X2
error between are firmly plugged in.
cleaning module 2. Check whether the bus lines A3/X2-2, A3/X1-2, A3/
(A3) and head X2-5 and A3/X1-5 have continuous contact with the
CPU (A1) head CPU (A1).
3. Search for and remove error in bus cables.
4. If error remains, replace relevant A3 clone.
Cleaning module |Controls hot!| 1. Switch off key switch (SO0).
power Let cool | 2. Allow controls to cool down at least for 5 minutes.
electronics too down! 3. Switch on key switch (S0) and if necessary,
hot considerably reduce brush pressure onroughfloors.
4. If error remains, replace A3.
Short-circuit or Cl/131 1. Disconnect motor (M8) A3/X8.
overload at 2. Carry out key reset (SO0). If error is triggered by
A3/X8 another, then search for short-circuit in wiring and
C remove. If necessary replace motor (M8) at A3/X8.
3. If error remains, replace A3.
4. Check fuse (3) 100A, replace if necessary.
Short-circuit or C1/132 see C1/131, however for A3/X13 (M3).
overload at
A3/X13
Short-circuit or C1/133 see C1/131, however for A3/X10 (M4).
overload at
A3/X10
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7.3.3 Error messages from cleaning module (A3)

Module Fault class Display code Action

Short-circuit or C1/134 see C1/131, however for A3/X12 (M5).

overload at
A3/X12
Short circuit or C1/135 1. Disconnect A3/X4, 3-7..
overload at A3/ 2. Reset key switch (S0). If error replaced by
X4, 3-7 another one, look for and eliminate short-circuit in
cables. If necessary, replace motor (M8) at A3/
X4, 3-7.
3. If error remains, replace A3
1. Check 24VDC power supply at A6/X2,4 (+) and
Fuse F7 shaker C1/136 A6/X2,1 (-) with multimeter.
module (A6) 2..Check that cable connections are firmly fitted,

also check for signs of crushing, buckling or
shearing off.

3. Check function of fuse (F7) (glass tube fuse,
shaker module AG).

4. If error remains, replace A6.

C Short-circuit or C1/511 1. Disconnect motor A3/X8.

overload at A6/ 2. Reset key switch (S0). If error replaced by
X2/2-3 another one, look for and eliminate short-circuit in
cables. If necessary, replace motor at A6/X2/2-3.

3. If error remains, replace A6.

Cable break at C1/512 1. Check that all plug-and-socket connections and all

A6/X2/2-3 cable connections between A3/X7/1 A3/X4/5,7,8
and A6/X1/1,2,3,6 are firmly fitted, also check for
signs of crushing, buckling or shearing off.

2. If error remains, replace A6.

Power release C1/631 Non-critical error. Please notify developer.
for motors not set
Programming C1/632 1. Reset key switch (SO0).
shaker time has 2. Re-adjust clean module shaker time in setup
failed menu and save in the module (A6) by leaving the
menu.

3. If error remains, replace A6.

Page 78 /96 New Unit Information 08.2007



KM 120/150 R Bp Pack Troubleshooting

7.3.4 Error messages from head CPU (Al)

Modules involved: Al
Module clone: There is no other module clone
Display code: K1/xxx for errors/warnings from head CPU
Module Fault class Display code Action
Short-circuit in K1/021 1. Ensure that general contactor coil (K1) connected
general contactor at A1/X11-3 and A1/X11-4.
control (K1) 2. Check whether fault voltages are coupled via the
connected switches e.g. through contact (feed cable)
against Ubatt short-circuited chassis and remove.
3. If error remains, replace Al.
Errorin K1/101 1. Carry out key reset (S0).
parameter 2. If error remains, replace Al.

memory backed
up numerous
times

No module K1/111 1. Check whether bus connectors A1/X3 and Al/X4
detectable in bus, are firmly plugged in.
bus damaged 2. Checkwhetherbus cables A1/X3-2to A1/X4-2 AND
A1/X3-5 to A1/X4-5 all have continuous contact.

3. Search for and remove error in cables No. 2 and No
. 5 of all bus cables.

4. Test individual module coupling, to do this, connect
head CPU (A1) with one module only, atrandom, as
direct bus. If error triggered by another, test with
other modules until faulty module found. Replace
this module.

5. If error remains, replace Al.

Head CPU

BUS-ATTN K1/112 1. Check whether bus connectors A1/X3 and Al/X4
are firmly plugged in.

— missin rin
ssing during 2.Check whether bus connectors are securely

self-test
_ _ connected to all modules.
— Failed during 3. Search for and remove error in cable No 6 of all bus
operation cables.

4. Test individual module coupling, to do this, connect
head CPU (A1) with one module only, atrandom, as
direct bus. If error triggered by another, test with
other modules until faulty module found. Replace
this module.

5. If error remains, replace Al.

No driving K1/113 1. Couple driving module (A2) directly with head CPU
module found for (AL).
emergency 2. If error remains, replace A2.
operation
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KM 120/150 R Bp Pack

7.3.4 Error messages from head CPU (Al)

Module Fault class Display code Action
Wrong module K1/114 1. Impermissible sequence control (head CPU Al)
configuration installed in wrong machine, (e.g. floor cleaner
sequence in sweeper) -> Install correctly
programmed head CPU.

2. Modules found, which make no sense for model (e.g.
lift module in sweeper) -> Establish correct
configuration.

Battery voltage K1/121 1. Check whether correct battery (24V or 36V
over 45V system) is connected.

2. If operating with test system parts, maximum 45V
allowed!

3. If error remains despite correct voltages, replace
Al.

Adhere contacts K1/122 1. Reset key switch (SO0).
main relay coil 2. If error remains, replace main relay (K1).
(K1)
Overload, short- K1/131 1. Disconnecta cable atthe general contactor coil (K1).
circuit general 4. Carry out key reset (S0). If error is triggered by
-) contactor coil another, then search for and remove short-circuit in
% (K1) cabling from coil to connector A1/X11.
- 5. If error remains, replace Al.
s 6. If another error, check whether
+ — cables at general contactor coil (K1) have
been connected incorrectly
— freewheeling diode at general contactor coil
(K1) is short-circuited. Replace contactor.
Head CPU (A1) K1/161 1. Fault on bus when key switched off (S0O) or switched
automatically off head CPU (A1) in standby mode.
switches on 2. Notify developer, if necessary replace Al.
(without key)
Other module K1/162 1. Carry out key reset (S0).
has released 2. Iferrorremains, determine module by testing the GS
contactor in cable ateach module plug (input=Ubatt, output =0).
operation 3. Remove module from the bus and test with remaining
configuration.
4. If another error results, replace removed module.
Both forward K1/163 1. Check functions of direction of travel switch (S9,
drive and reverse S10) and check for contact adhesion.
drive present at 2. Check cables from (S9, S10) to module (A2) or to
the same time module (A1) for short-circuit root fault at X5/8.
3. Check correct wiring to (A2).
4. If error remains, replace (A2) or (Al).
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Troubleshooting

7.3.4 Error messages from head CPU (Al)

Module Fault class Display code Action
Parameter buffer K1/171 1. Software error in sequence control -> notify
overflow developer
2. Replace Al for A1 with new firmware.
Protocol error in K1/172 1. Carry out key reset (S0O) several times.
bus transmission 2. If errors remain, test individual module coupling, to
) dothis, connecthead CPU (A1) with any one module
A, Module status K1/173 only as direct bus. If error triggered by another, test
3 query not with other modules until faulty module found. Replace
s possible this module.
I 3. If error remains, notify developer.
4. Replace Al for Al with new firmware.
Command buffer K1/174 1. Reset key switch (SO0).
overflow 2. If error remains, replace Al.
3. Do not constantly press program switch (S8), i.e.

do not persistently change the program in
intervals of less than 1 - 2 seconds!
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7.3.4.1 Information about hardware errors on the head CPU (Al)

— Flash/RAM errors in PIC do not permit any
reliable operating mode, so that head CPU is
stuckin continuous loop without any data output
to display or LED port.

— Defective 5V supply is detected by brown out
detect and results in a processor reset. Own
monitoring is not suitable for TUV because of
the inner-processor AD measurement.

— A defective GS-FET must always be tested
for shorting to generate awarning. Ifashutdown
then does not cause the GS contactor to drop
within e.g. 15 seconds, then the modules
intervene.

— After 2 seconds of no bus communication, all
modules switch their drives off. After another
5 seconds, the GS is dropped by the clean
module or drive module (TUVY).

— Each module only drops the GS when there is
a risk of fire (smoke detector)!
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Troubleshooting

7.3.5 Hydraulics error messages

Error message

Cause

Action

Cleaning inter-
rupt ed
Check limt

position of
di scharge in
rai sed position

The microswitches S13 and S14
supply contradictory information.
E.g. container lowered and
simultaneously tipped out.

Check wiring and function of
microswitches S13 and S14. Test
the microswitch signals at X7/5
and X7/6. If everything is o0.k.,
check microswitch supply Ubatt at
X7/9 and X7/10 of cleaning
moduleAs3. If missing, replace A3.

Tip in container

Microswitch S13 supplies ,tipped
out” signal. Due to risk of collision
during the container’s lowering
phase the lowering is interrupted
and the above message is
generated.

If necessary fully tip in container. If
this is the case, check wiring and
function of the microswitch S13 at
X715 of cleaning module A3. If
everything is o.k., check
microswitch supply Ubatt at X7/10
of cleaning module A3. If missing,
replace A3.

Hydraulics tine-
out

To protect the hydraulic pump
against overloading, it is switched
off after (*) seconds uninterrupted
running.

Do not press switches S15, S16,
S17 longer than the time given
above to operate the discharge in
raised position. If this is the case,
check whether the series circuit
from S15, S16 or S15, S17 is
interruptible (check all switches
and wiring for correct function).

Di scharge in
rai sed position
only in driving

Discharge in raised position may
not be actuated in cleaning mode.

Turn program selector switch to
position , Transport = 1“.
If this is the case, check whether

not be carried out for dust
reasons.

node program selector switch is ok (e.g.
by querying via test mode).
Ti ppi ng out not |Indischarge in raised position Press switches S15, S17 in ,raise”
possi bl e mode the container is inadequately |mode until the debris container
extended, in order to ensure releases the microswitch S14
collision-free tipping out. (side arm).
If this is the case, check whether
wiring and function of switches
S15-S17 is correct.
Filter cleani ng |When the debris container is Check that the debris container is
not possi bl e |extended the filter cleaning may fully retracted. If this is the case,

check whether wiring and function
of switches S15, S17 is correct.

1 Switch off while tipping out container: 25 seconds.

Switch off while raising container:
Switch off during both functions:

45 seconds.
25 seconds.
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KM 120/150 R Bp Pack

7.3.6 Error message ,,Fi |l ter

The filter cleaning module A6 either does not
communicate with the cleaning module A3 or

returns an error status to the cleaning module

A3.

shaki ng nodul e danaged*

The SMD-DUO-LED on module A6 provides
information of errors in module A6:

LED indicator

Cause

Action

1. LED =
nuousl y

conti -
red:

1. Filter motor blockage:
Motor current is controlled at 10 A
for longer than 10 sec.

2. Filter shaker module defecti-
ve:
The shaker module self-test failed.

Check filter shaker for
sluggishness and remove
blockage. Carry out key switch
reset. If error recurs, measure
(test) motor in idle mode (I < 3A), if
motor current higher, replace
motor. If this is not the case,
replace A6.

Check whether fuse F7 = 10 A on
the shaker module A6 is defective,
replace if necessary. If this is not
the case, disconnect the shaker
module and carry out key switch
reset. If error still exists, replace
AG6.

2. LED = red/

green alterna-

ting flashing
(1s):

Filter motor interruption.

Check wiring to motor for
interruption, check carbon contact
in motor. If this is the case, replace
shaker module A6.

3. LED = yell ow
green alterna-
ting flashing

(1s):

Batter voltage not between 9..30V.

Check battery voltage, check
supply connections to module A6.

4. LED = yell ow
red alternating
flashing (1s):

The pause time has been changed
in the parameter setup of the
cleaning module of the KM 120/150
R Bp and transferred to A6 via the
cleaning module using the ,Quit
setup?“ command. An error
occurred while transferring from
cleaning module to A6.

Change the programming of the
pause time in cleaning module
parameter setup again and save
again. If the error occurs again,
check whether the wiring W102 of
connector X1 at A6 (shaker
module) to the connectors X4 and
X7 at A3 (cleaning module) is
correct.
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8.1 Circuit diagram 0.088-875.0, Head CPU (Al)
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Circuit diagram

8.2 Circuit diagram 0.088-875.0, Driving module (A2)
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Circuit diagram

8.4 Circuit diagram 0.088-875.0, Accessories module (A5)
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Circuit diagram

8.5 Circuit diagram 0.088-875.0, Filter cleaning module (A6)
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KM 120/150 R Bp Pack

8.6 Circuit diagram 0.088-875.0, Listing

Al Head CPU

A2 Driving module

A3 Cleaning module

A5 Accessories module

A6 Filter cleaning module

A8 Electronics dust extraction hose

B1 Magnetic sensor for driving operation

F1 Fuse, Head CPU

F2 Fuse, Driving module

F3 Fuse, Cleaning module

F4 Fuse supply X4 Cleaning module
F5 Fuse, Motor Hydraulic pump

F6 Fuse, Accessories module

F7 Fuse, Filter cleaning module

F8 Protective switch left side brush

G1 Battery 24V /480 Ah

H1 Horn

H2 Rotating beacon
H3 Working light
H3.1Working light

M1 Drive motor

M2 Motor roller brush

M3 Motor right side brush
M4 Suction motor

M5 Motor left side brush
M6 Motor, Hydraulic pump
M7 Cooling fan

M8 Filter shaker motor
M9 Motor-shaker shade
MZ10 Lifting motor (Optional)
M11 Lifting motor (Optional)

K1 Main contactor
K2 Relais, Motor hydraulic pump

SO0 Key switch

S1 Button, Emergency stop

S2 Switch, Rotating beacon (Optional)

S3 Switch, Work light

S4 Switch, Wet sweeping

S5 Push button, Filter cleaning

S6 Push button, Eco/Power

S7 Push button, Horn

S8 Program selection switch

S9 Micro switch, Driving direction forward
S10 Micro switch, Driving direction backward
S11 Seatsensor

S12 Micro switch, Suction nozzle (Optional)
S13 Limit switch, Hopper tilted

S14 Limit switch, Hopper lifted

S15 Push button to release highload dump
S16 Push button to tilt/retract hopper

S17 Push button to lift/lower hopper

S18 Limit switch, Dust extraction hose (Optio-
nal)

X1 Battery plug
Ul Battery charger (Package)

YO Magnetic break

Y1 Solenoid valve, Bidirectional valve

Y2 Solenoid valve, retract hopper

Y3 Solenoid valve, lower hopper

Y5 Solenoid valve, lower roller brush (Eco)

Y6 Solenoid valve, power roller brush (Po-
wer)

Y7 Solenoid valve, right side broom
Y8 Solenoid valve, left side broom

V1-V8 Diode
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9 Technical specifications

Unit type Unit No. Circuit diagram | Operating Spare parts list
instructions

KM 120/150 R Bp 1.511-104.0 0.088-875.0 5.961-597.0 5.970-468.0

KM 120/150 R Bp Pack | 1.511-105.0 0.088-875.0 5.961-597.0 5.970-468.0

The technical data sheetand circuit diagram are included on the next release of the spare parts CD-
ROM (DISIS) and also in kaercher-inside (https://kaercher-inside.com).

The operating instructions and spare parts list can be ordered from the spare parts service as a
paper copy if required, by quoting the relevant part number.

10 Special tools

Multimeter 6.803-022.0
Scope of supply - service package (see Page 32) 2.816-117.0
Mounting plate for brake adjustment 5.116-199.0
Voltage regulator 6.803-025.0
Fuse 1A 6.644-126.0

11 Tightening torques

Cleaning module and drive module also refer to page 25
M5 (press-fitted connection) 2.2 Nm
M5 (plug in connection) 4.0 Nm
M6 (press-fitted connection) 3.9 Nm
M6 (plug in connection) 4.0 Nm
M8 threaded bolt 5.5 Nm
M10 threaded bolt 17.0 Nm
Insulating nut (see Page 23) 12,0 Nm
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12 Index

A

Access to test mode (S8 ltem 1) ............... 34
Access to test mode (S8 ltem 2) ................ 35
Access to test mode (S8 Iltem 3) .......... 39,40
Access to test mode drive pedal

calibration ........ccccevvviiiiiiiiiiiee e 36
Access to test mode illuminated

SYMDBOITEST .o 38
Access to test mode on-off functions ......... 37
Access to the setup menu  ................... 44, 45
Accessories module ... 26
Adjust position of debris container ............. 63
Adjust pressure relief valve ...........cccccvveee 62
Adjust/replace front sealing lip ........cccoonee 61
Adjust/replace rear sealing lip .....ccccceeene 61
Adjust/replace side sealing Strip ................. 61
Adjusting screws, freewheeling lever ...56, 57
Adjusting sweeping pattern ............cccccevnnee 59
Adjusting the debris container .................... 63
Adjusting the electromagnetic brake with
mounting plate .........cccovviiiiiin 57
A dUCE e, 54
All round tubular steel frame ......................... 5
AMMETET oo 62
Automatic parking brake is active ................ 8
B

Battery ..o 11
Battery charger (Bp Pack only) .................. 11
Battery compartment .............coccoeeiiiiiiinnnnnn. 11
Battery monitoring .......cccceeeeeiiiiiiieeeee 8
Blower motor ......ccccccvvveiiiiii 49
Brake diSC ...oovvvvvviiiiiiii 56
Brush roller drive unit .....................oe. 50
C

(O 4 =] S 46
Centre pivOL JOINt  ....ovvvveeeeiiiieeeee e 48
Centre pivot joint, steering wheel ............... 48
Check pressure relief valve —........cccccceee.. 62
Check sealing lip / strip setting ................... 61
Check seat contact Sensor ........cccccevveeeeen. 64
Checking the brushing pattern ............. 58, 59
Checking the magnet brake with the

mounting plate .........ccccvviiiiin 57
Circuit diagram 0.088-875.0,

Accessories module ..., 88
Circuit diagram 0.088-875.0,

Cleaning module ........cccccoviiiiiiiiiiiieiii, 87
Circuit diagram 0.088-875.0,

Driving module ... 86
Circuit diagram 0.088-875.0,

Filter cleaning modul ............occciiiieiiiinnns 89

Circuit diagram 0.088-875.0, Head CPU ....85
Circuit diagram 0.088-875.0, Listing ........... 90
Cleaning module ........cccccoviiiiiiiiiiieiniii, 25
Coarse-dirt flap pedal ..........cccovvevieeiiiiiinn, 5
Communication LEDS ........cccccccvvivininnnnnnnns 32
Connecting plug, connection to

accessories module ..., 32
Connecting plug, connection to
cleaningmodule ..........cccooiiiiiiiiiiie 32
Connecting plug, connection to

service module ... 32
Connecting plug, seat contact sensor ........ 64
Connecting strip (X10/A2) .....ccccceeeeen. 23,25
Connecting strip (X5/A5) .....cccooiveeeeenns 23,26
Connecting termal (X1/A2) ....cccccceeeeen. 23,25
Connecting termal (X6/A3) .....cccccceeeen. 23,25
Connecting terminal (X10/A3) ............. 23,25
Connecting terminal (X11/A2) .............. 23,25
Connecting terminal (X11/A5) ......cccccvvneee. 26
Connecting terminal (X12/A2) .............. 23,25
Connecting terminal (X12/A5) ......cccccvveee. 26
Connecting terminal (X13/A3) ............. 23,25
Connecting terminal (X5/A3) .....ccccoeen. 23,25
Connecting terminal (X8/A3) .......c........ 23,25
Connection (X12/A3) ..o 25
Connection cable ......coooeeviviiiiiiiieeienn, 32,33
Connection cable, control panel ................. 11
Connection cable, hydraulic unit ................ 62
Connection cable,

seat contact SeNSOr  ......cceeevevvevnennns 47,64, 11
Connection cable to battery (+) .......c.cco.e. 11
Connection cable to battery (-) ......c.ccvveee. 11
Connection cable to driving module ........... 64
(O0] 1 (=] 0] £ 2,3
Control Ights ..o, 8
Control panel ... 8
Control panel from underneath ................... 31
CONtrolS ..ooiieeiiccc e 10
Cooling fan electronics ........cccccccevvveveeenennn. 23
Cover, control panel ........cccooeeiiciiiniiininnnns 31
CPU head module ......coccevvvviviiieeennnn, 24,31
Cumulative errors .......cooeeeeeeeeeiccnennniinnennnns 69
D

Debris container .......ccccccccviviiiiiiiiiiin, 54
Debris container flap ......cccccceeeeeee . 12
Debris container raised ............cccceeeeeeeenn. 12
Debris container tipped out .........ccccceeeeennee 8
Deflection pulley .......ccoovvveeiiiiiii, 59
Direction of travel indicator light (optional) ....8
DiSPlay  .evveeeeiiiiiiiiiei 8
Drive belt, main brush .......cccccccvvvviiniinnnnnn. 50
Drive belt, suction motor ........cccccccvvvvvennnnn. 11
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12 Index
Drive belt tension roller ..........cccccoiiiiiiinnnen. 50 Frontsealing lip .....oooocviiiiiiiiiieeee 61
Drive ONlY oo O FrONTVIEW oo 5
Drive pedal, forward drive ..................... 5,10 Front wheel with drive motor ..........ccoceeevuneeee 5
Drive pedal, reverse drive ...................... 5,10 FUSE 10 A i 26
Drive wheel ... 50 Fuse 100 A i 23
Driver’'s seat, underside .......cc.ccceevevvvreennnn. 47 Fuse 150 A i 23
DIriVING oo 15 FUSE 20 A s 23
Driving module ... 64,25 FUSEB0 A 23
Driving unit and Steering ........ccccooecvvvveeeeernnnns 4 FUuSe 7.5 A 23
Duplex filter system .........ccooiveeeiiiiiiiienen. 43 G
DuUst filter ... 46,7
Dust guard ......cccccceiiiiiiiiini 56 GRAI ceiiceeeceeccee e 50
E General fault indicator light .............cccevveeeen. 8
Earth connection ..........ccccoeiiiiiiiiiiieeeens 33 H
Earth connection cable .................ccceee 32 Hand tool suction, indicator light ................... 8
Electric MOtOr ....oovvviieeeieee e 51 Handwheel, sweeping pattern
Electric motor, brush roller drive unit .......... S0 adjustment .......cccoceveiiiieinee 59, 11
Electric motor, side brush .......................... S0 HeadlightS ....ccceoviviiciiiiceee e 5
Electrics ..., 4 Highbeams ......ccccccoviiiiiiiiiiiiiiiee e, 8
Elektric suction motor ...........ccccooeiiiiiiiienn, 55 Holding bracket ..........cccooviiiiiiiiiicee, 56
Elektronics, front cover removed ......... 22,23 HOM o 23
Emergency operation (driving) ................... 30  Hydraulic connection, hydraulic cylinder ....51
EMERGENCY STOP button .................. 8,31 Hydraulic control block .........cccccccceeue. 49,13
Emptying waste container .................... 19-21  Hydraulic control block with pump ............. 53
Error message ,Filter shaking module Hydraulic cylinder bottom left side ............. 53
damaged” ..., 84  Hydraulic cylinder bottom right side ........... 53
Error messages from Hydraulic cylinder for raising/lowering the
accessories module ... 75,76  debris container ..........ccccoceevieiiiiieieieen, 12
Error messages from cleaning module 77,78  Hydraulic cylinder for tipping the debris
Error messages from head CPU .......... 79-81L  CONLAINGT  ..oeeeveeeeeeecee e 12,13
Error messages from the Hydraulic cylinder left side, raise/lower
driving module ..o, 71-74  side brush .......cccoooviiiiecee e, 53
EXpansion port X2 ....cccccccciiiiiiiiiiiiiieeeeeen. 32 Hydraulic cylinder, raise/lower debris
Extension at hydraulic block, (oo g1 =] =Y SRRSO 53
left side brush (optional) .........cccceeeeeeeeenn. 53  Hydraulic cylinder, raise/lower
= side brush oo, 50, 51
Hydraulic cylinder right side, raise/lower
Fastening screws, holding bracket ............. 56 side brush ..o, 53
Fastening screws, magnet coil ............. 56,57 Hydraulic cylinder, tip out debris
Features ... O o0 ] 0] 7= 11 =] 53
Feelergauge ........cccccooiiiiiiiiiiienniniinnnn, 56,57 Hydraulic cylinder, tip out/in debris
Filter cleaning ......cccccceiviiiiiiiiiee e 46 CONEAINET oo 53
Filter cleaning indicator light ...............cc........ 8 Hydraulic cylinder top left side ................... 53
Filter cleaning module ...........cccoiiiiiiiiennnnns 26  Hydraulic cylinder top right side, main brush
Filter container .........ccoevvvvveeiennnn. 7,12,13,46 floating/rigid .......ccoooeii 53
Filter container cover ..........ccccceeeeiiiiivinnnnn. 12 Hydraulic hose 13
Filter container seal ..........cccccccvviiiiiieenennns 46 Hydraulic line, hydraulic cylinder left side ..53
Filter principle .....cooveeeiiiee 43 Hydraulic line, hydraulic cylinder right side 53
Filter SyStem .....ccoovevieiiiiiee e 4  Hydraulic line, lower debris container ........ 53
Flap for throwing in collected waste ............. 7 Hydraulic line, raise debris container ......... 53
Freewheeling lever ..., 5,56 Hydraulic line, tip in debris container .......... 53
Front COVEr ..o 5
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Hydraulic line to hydraulic cylinder,

bottom left side ....oovvvvvivviiiiii 53
Hydraulic line to hydraulic cylinder,

bottom right side ..., 53
Hydraulic line to hydraulic cylinder,

top left Side .. 53
Hydraulic line to hydraulic cylinder,

top right Side .....oovieiiii e 53
Hydraulic oil tank ...................... 11-13, 49, 53
Hydraulic oil tank ventilation ...................... 49
Hydraulic pump ..o 13
Hydraulic unit ......ccccocovveviennnn.. 11, 12, 49, 62
Hydraulics ..o, 13,62
Hydraulics error messages .........ccccccceevenns 83
I

Impeller fan ... 55
Info module with display ........cccoooiiiiiinnnennn. 31
Info selector switch ..., 8
Information about hardware errors on the

head CPU ... 82
Initial operation and information menu ........ 14
INSUlating NUE .....oovveeeiiiice e 23
J

JUMPET e 64
Jumping the switch-off function of the seat
CONLACT SENSON ..cevvieeiieiiie e 64
K

Key SWItCh ..oovviviiiieiieie 10, 23
L

Latch, filter container .........ccccoeeeiviiiiiiiiiiinnnnn. 7
Left side brush (optional) ........................... 53
Loading operating hours counter backup ...42
Locking NUE ..ovvveeiiiieiieeeeeee e, 62
Locking profile .....cccccveiieii, 12
M

Magnet brake ......ccccoccvvvviiiiiiiiiiii, 56, 57
Magnet Coil .....oooeveeiii 56, 57
Main brush ..., 5, 54, 50, 59, 60
Main brush and side brush drive unit ......... 50
Main brush belt wheel ................................. 50
Main relay .....coeeeeeeiiiii e 23
Mains plug, battery charger (Bp Pack only) 11
Manual vacuuming .......ccccceeevviiiiiiieeeeennnnns 18
Meanings of the 3-digit error code .............. 69
Meanings of the 3-digit warning code ......... 68
Microswitch, debris container

tipped iNfOUt .......ovvieiiiiiiee e, 12,13

Microswitch, lever arm retracted/extended 12

Modular electronic control circuits .............. 27
Modular system (Standard version) ........... 28
Modular system with side brush (optional) .29
Module networking ........cccceeeiiiiiiiiiiieen 27
Monofilter System .......ccccvvviiiiiiiiieeeie 43
Motor compartment ..........ccccciiiiiiieeeeeeeees 6
MOLOIr COVEI v, 5,6
MOtOr COVEr OPEN  ..ovviiiiiiccieieeee e 6
Motor, filter cleaning ........cccccvvvvvvvvvnnneee. 46,54
Motor flange ......eevvveeeiiin 46
Motor flange SCrews .........ccccccveeeeeeiiiiiiinnn. 46
Motor, hydraulic pump ......ccccceeeeeiiins 49, 53
MOTOIS e 4
Mounting plate .........cccovviiiiiiiiiin 57
N

Negative poSt (-)  vevveevieiiieiiiieieeeeeeeeeeee, 11
O

(@] (o] gTo [ oo ] L= PP 55
Operating air intake flange ...........ccccccvvnnne 12
Overload on main roller brush ...................... 8
P

Parking lIghts ........cevvvviiiiiiiiiiiieeeeeeeeeeeeee e 8
Pedal, coarse-dirtflap .......ccccccvvvvvviviivrnennnnn. 6
Positive PoSt (#)  .evvviieiieiieiiieee e 11
Power ON LED  .......ovviiiiiiiiiiiiiieeeeeeeeeeeeeee 32
Pressure plate ......cccccvvveeeiiieiiiiiiiiiine. 56, 57
Pressure relief valve .........cccccceeiinee 49, 62
Printed circuit board, accessories module .23
Printed circuit board, cleaning module .23, 25
Printed circuit board, driving module ....23, 25
Program plug for developers .......ccccc......... 32
Program selection switch .................. 8,9, 31
Q

Quick-release fastenings ........cccccevvevveeneen. 60
R

Raise/lower coarse-dirt flap pedal .............. 10
Rearsealing lip ....ovvvvvviiii, 61
REAI VIEW  ..iiiiiiiiiiiice et 7
Rearwheel .......cccooooiiiiiiiii e, 7
Relay ..., 49
Relay, hydraulic pump ....ccccvvveveieiieeeeeeeee, 13
Replace main brush ........ccccvvvvvvvevieeiiennnn, 60
Replacementtimes .........ccccoccceii. 65
Replacing the side brush ........cccccevvveveenen. 58
Replacing the V-belt ........ccovvvvvviiiiiieiieen, 55
Right side brush ..., 53
Rigid brush operation, indicator light ............ 8
RiNG gar ......vvvvviiiiiiiiiiiiiiiieeeeeeeee e 48
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Rocker arm ... 60
Rocker button, debris container .................. 8
Rocker button, debris container,

two-hand operation ...........cccccviiiiiiiiieeennnnne 31
Rocker button, filter cleaning .................. 8,31
Rocker button, floating/rigid brush roller ....... 8
Rocker button, floating/rigid main

brush roller ... 31
Rocker button for raising/lowering the

debris container ............ccooeiiiie 10
Rocker button for tipping out /in the

debris container ............cccoi s 10
Rocker button, headlight ..............occcvveeeen. 31
Rocker button, horn ..., 8,31
Rocker button, wet cleaning mode ............. 31
Round filter ..o 54
RS232 connection .......ccccccvvvvvviiiiiiiineeneen. 32
Rubber lip, filter cleaning ..........ccccccvvieenen. 46
S

Safety elements ......cccccceeiiiiiiiii 47

Safety profile for locking the extended debris
container

Saving iN SEtUP .eevvieiieieeeeiee e 41
Scope of supply - service package
(6.682-895) ..oiiieiiiiieeee e 32
SEAl i 7,46
Sealing lipS / StriPS  ..vvvvveveeeiiiiieeeeee e 61
SBAL e 6
Seat adjustment lever ..........ccccccvvvviviieeennnnne. 6
Seat contact SENSOr  .....cvvvvvevieinieieeeinnss 47,64
Seatplate ....ooooeviiiii 64
Seat, tilted OpeNn ......ccvvvviviiiiiiiie e 6
Service indicator light .........ccccoeeeiiiiiiiiiennen. 8
Service module ..., 33
Service module ..., 32
Service module Connection in

MOAUIE GrOUP ..oevviiiiiiiiee e 33
Service-PC or [aptop  ....ovvvevviiiiiiiiiieeeiiie 33
Side brush ..o, 5,51, 58
Side brusharm ....cooooviviiiii e, 51
Side brush drive unit .........cccooeeeiiiviieeereennn, 50
Side brush suspension ...........ccccccveeeee.. 51,58
Side brushes .....oovvviiiiiiie e 50
Side CoNSOIE ..ovviieeeieie e 5,10
SIdE COVEI ittt 60
Side cover plate, brush roller ..........c..cc.c...... 7
Side sealing Strip .....oeeveeviiiiiiiieee e 61
SIEEVE SCIEW  .evieveiieeeeeeeee e 56, 57
Solenoid valve ......oooeviiiiiie 49
Solenoid valve, floating main brush ............ 49
Solenoid valve, raise /lower ..........cccceeeee. 49
Solenoid valve, right side brush ................. 49

Solenoid valve, rigid main brush ................. 49
Solenoid valve, tip  .....eeveeviiiiiiiiieeeeee 49
Solenoid valves ........cccccvviiiiiiiiiiiiiiieeee 13
Spacer Washer ........cccccccvvvvvvineveeeeeennnn, 56, 57
Special tooIS ...ovvvviiieiiii 91
Star grip SCrEW  .....vvvvvviiriiiiiiiieeieeeeeeeeeeeaeeenns 60
Star grip SCrEWS  .....evvveveeiieiiiviriieniereeeeeeeeeen 58
Steering function .........ccccocc 48
Steering rod .......ccceeevveviiiiiiiiiiiiieeeeeeeeeeeee 48
Steering wheel .......ccccccvvvviiiiiiiiiiiiiiieeeee, 48,5
Steering wheel, adjustable inclination ........... 6
Steering wheel adjustment lever .................. 6
Structure of error messages ...........cccceeee. 69
Structure of warning messages ................. 68
YU TexuTo] o 1 44 T0] (] PP 54
SWEEPING  evviiieeeeiiiiiiiei e 16
SWeepIiNg SYSeM  ....ovvvieeiiiiiiieeeee e 4
Sweeping with main brush .............ccceeen. 9
Sweeping with main brush and left

side brush ... 9

Sweeping with main brush and right and left

side brush ... 9
Sweeping with main brush and right

side brush ... 9
Sweeping with rhs side brush .................... 17
Switch, headlight .........cccccviiiiiiiiiiiiiiieeieeee, 8
Switch, wet cleaning mode .............cccvveeeeen. 8
-

Technical features .........cccccceveeiiiiiiiiiiiee 4
Technical specifications ...............ccceeeennes 91
Tension spring for lifting the side brush ...... 51
Tension/retainer bolt,

suction motor drive belt .............cccccoeiinne 55
Terminal strip (X1/2/A1) ....coooviiiiiienenn. 24,31
Terminal strip (XL/A3) oo 25
Terminal strip (XL/AS) ..oovvvvieiiiiiiiieieeeeee 26
Terminal strip (XL/AB) ...oovvvveeiiiiiiiiiieeeeee 26
Terminal strip (X10/A1) ...oovvvveeeiiiiiiiee, 24,31
Terminal strip (X10/A5) ..oovveiiiiiiiiiiiieeeeee 26
Terminal strip (X11/A1) .vvvvveeeiiiiiiee, 24,31
Terminal strip (X12/A1) ...ooevvveeeiiiiiiiee, 24,31
Terminal strip (X2/A2) ..oooevveiiiiiiiieeee, 23,25
Terminal strip (X2/A3) ..oovveeeiiiiiiieeeee, 23,25
Terminal strip (X2/A5) ..oovvvveiiiiiiiiieeee, 23,26
Terminal strip (X2/A6) .....oovvvviiiiiiiiiiiieeeeee 26
Terminal strip (X3/A1) ..oooveveiiiiiiiiieeee, 24,31
Terminal strip (X3/A2) ..oooeeveiiiiiiiieeee, 23,25
Terminal strip (X3/A3) oo, 23,25
Terminal strip (X3/A5) ..oovveviiiiiiiiiieeee, 23,26
Terminal strip (X3/A6) .....oovvveiiiiiiiiiiieeeeeee 26
Terminal strip (X4/A1) ...ooeeveviiiiiiiiieeeen. 24,31
Terminal strip (X4/A2) ..ooveveiiiiiiiiieeeen. 23,25
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Terminal strip (X4/A3) ..o 23,25
Terminal strip (X4/A5) ..o 23,26
Terminal strip (X5/A1) ..ooooovviiiiiiiiieeees 24,31
Terminal strip (X5/A2) ...oooveeeiiiinnee 23,25,64
Terminal strip (X6/A2) .....coooviiiiiiieeenn, 23,25
Terminal strip (X6/A5) ...oovveiiiiiiiiiiiieeee 26
Terminal strip (X7/A1) ..o 24,31
Terminal strip (X7/A2) ..o, 23,25
Terminal strip (X7/A3) ..o 23,25
Terminal strip (X7/A5) ..oovveiiiiiiiie 26
Terminal strip (X8/A1) .....coovviiiiiiiiieeenns 24,31
Terminal strip (X8/A2) ..o 23,25
Terminal strip (X8/A5) ...oovviiiiiiiiiieeeeee 26
Terminal strip (X9/A1) ..o, 24,31
Terminal strip (X9/A5) ..oovvviiiiiiieee 26
Terminal strip (XS10) ...ovvveeeiiiiiiiiiiieeeeeee 64
Tightening torques .........cccccoviviiiiiieeeeenee 91
Toothed wheel, steeringrod .........cccccoeenne 48
TranSMISSION  ..ovvviieiiiiieeee e 51
Troubleshooting with displays .............. 68-70
Troubleshooting without displays .......... 66, 67
TYPES e 4
U

Unit function, hydraulics ............cc......... 52,53
Unit function, sweeping system ................ 54
USB-B CONNECLION  ..ooooviiiiiiiiieeeeiieeeee 32
\Y,

V-DEIt e 55
V-belt, impeller fan drive ..............ccooeeenne 55
Vacuum SYStEM ..., 4
View fromthe side ........cccccviiiiii, 6
w

Warning messages  .........cccoeeeeeeeeeiinnnnnnnnns 68
Waste container ..........cccccceeevvviiiinneneennn. 7,13
Wet sweeping, indicator light .............cccooeee 8
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