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Fundamental rules for fault location in vehicle electric systems

Check the following before starting any work:

- Check the fuses in the electric system and that the fuses are in the correct location in the fuse boxes.

- Check the fuses are in working order for the corresponding functions. Use a multimeter to check them
properly.

- Check the power and ground connections for the control units (electronic systems) are in proper working
order.

- Check the ground and positive terminals on the battery are fixed firmly and for signs of damage on the pole 
terminals

- Check the charge status of the battery and the function of the alternator (generator); in the event of voltage
drops to below 10.5 V when in operation, errors could be indicated by the control units which are not relevant.

- In the case of errors which occur sporadically or flickering control lamps / headlights, check the grounding line
from the negative pole of the battery to the vehicle frame and the cab for secure fixation and signs of corrosion. 

Before beginning the checks, ensure that the function of the component to be tested is clearly known. It is
essential to use the electrical circuit diagram, training documents and diagnostics system for the respective
vehicle in this case. 
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Fundamental rules for fault location in vehicle electric systems

In order to be able to help in the event of problems, it is essential that we are provided with the
results of the 6 points comprising the error diagnosis. Please report the results of the diagnosis to
us by phone or e-mail in the sequence Point 1 to Point 6.

Re. Point 1: Did you use the technical documents, training documents
electrical circuit diagrams and diagnostics system? 

Re. Point 2: Was it possible for you to reproduce the error described by the customer?

Re. Point 3: Did you put the electric system into operation? Could you reproduce the error or
malfunction yourself?

Re. Point 4: What possible causes could you determine? Are any error messages indicated by the
control units?

Re. Point 5: What conclusions (cause of functional faults) have you drawn? 

Re. Point 6: What tests have you completed (function test, electrical measurements, diagnostics
system)? Have the error messages indicated by the control units been checked
with the aid of the training documents?
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Klemmbezeichnungen in der KFZ- Elektrik
List of terminal names in the automotive electrical system
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Standart Relais und Mikrorelais
Standard Relay and Mirco Relay

Beispiel: Standart Relais
Excample: Standard Relay

Beispiel Mikro relais
Excample : Micro Relay

Relay socket: View from top side Relay socket mirco relay: View from top side
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Equipment identification symbols for electrical components

Letters are assigned in the electrical circuit diagrams as follows:

A- electronic systems, control units
B- sensors, transducers, switches which switch the switch inputs on the control units
C- condensers/capacitors
E- headlights, lighting, indicators
G- battery, alternator (generator)
F- fuses
H- control lamps
K- relays
M- starter, electric motors, lifting elements, electric pumps
R- resistors, potentiometers, glow plugs
S- switches, buttons
V- diodes
W- cable harnesses
X- connectors, potential distributors
XS- snap connectors, weld points in cable harness
Y- valves, solenoid valves, proportional solenoid valves, magnetic clutches
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Equipment identification symbols (EIS) for electrical components in circuit diagrams

With regard to Hako, electrical circuit diagrams always comprise the:
Index which lists all the electrical components. The index also indicates the page of the circuit diagrams which
contains the component:
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Equipment identification symbols (EIS) for electrical components in circuit diagrams
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A1

Page 29

Example: A01 electronic control module (ECU) 4/10; circuit diagram page 29, path 10
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Installation location of the electrical components in the vehicle (circuit diagram pg. 19 to 23)
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Installation location of the electrical components in the vehicle (circuit diagram pg. 19 to 23)
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Searching for spare parts using Hako part numbers from the electric circuit diagram

Example:
K04           Relay injection pump            Hako part number 90539305

Enter Hako part number 90539305 here

Enter the product group (e.g. outdoor cleaning) here
and the machine model (e.g. CM 650). 
Then press the Enter button.
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Searching for spare parts using Hako part numbers from the electric circuit diagram

Spare parts number: 01470020
Material number: 90539305; 
Name: Relay with suppressor diode
Assembly no. 97123590
Assembly: E box (rear)
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Tools

Multimeter set, Hako spare parts number 03501910.
To measure voltages (V), amperages (A), resistance (Ω), 
diode test and temperature.

PN 03501910

Solenoid valve test kit, Hako spare parts number 03501740,
to test the power supply, amperage and resistance of 
solenoid valves. 
With the aid of the solenoid valve test kit, it is possible to  
test whether a fault has occurred in the electric system or 
the hydraulics very quickly and conclusively.

Pos. 38, PN 03501740
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Sicherungskasten in der Kabine, Seitenkonsole rechts / Fuse box in the cab, side console, right

F01, 15A,  Klimaanlage,  Opt. Spiegelheizung 

F02, 10A,  Entlastung Anlassvorgang

F03, 10A,  Nicht belegt

F04, 10A,  Radio

F05,   5A,  Steuergerät Hydraulik

F06, 10A, Steuergerät für Fahren , Kraftstoffpumpe

F07, 10A, Wasserpumpe Frischwassersystem

F08, 15A,  Steuergerät Arbeitshydraulik , Hecksteckdose

F09, 10A,  Scheibenwaschanlage , Steuergerät Hydraulik

F10, 15A, Heizung und Klimaanalage

F11, 15A, Arbeitsscheinwerfer vorn

F12, 10A, Hauptscheinwerfer , Nebelschlussleuchte 

F13, 10A, Innenbeleuchtung, Rundumkennleuchte (RKL)

F14, 10A, Blinker, Warnblinker  

F15,  7.5A, Schlussleuchte (Klemme 58L) und Standlicht (Klemme 57L)

F16,  7.5A, Schlussleuchte (Klemme 58R) und Standlicht (Klemme 57R)

F20,  7,5A,  Anlasser

F21, 10A,  Steuergerät  Hydraulik , Hupe

F01, 15A,   Air-con unit, , optional mirror heater 

F02, 10A,   Relief starting process

F03, 10A,   Not used

F04, 10A,   Radio

F05,   5A,   Control unit hydaulic

F06, 10A,   Control unit Drive, fuel pump

F07, 10A,   Water pump, solution system

F08, 15A,   Controller working hydraulics 

F09, 10A,    Windscreen washer, Controller hydraulic

F10, 15A,   Heater , Air Conditioning

F11, 15A,   Working lights front

F12, 10A,   Driving lights (headlights)

F13, 10A,   Parking light, flashing beacon (RKL),

F14, 10A,   Indicators, horn 

F15,   5A,   Parking light, rear light left 

F16,  7.5A, Parking light right, rear fog lamp 

F20, 7,5A   Starter

F21  10A     Controller hydraulic , Horn
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Sicherungskasten in der Kabine, Seitenkonsole rechts / Fuse box in the cab, side console, right

F22,   5A,  Steuergerät Hydraulik , Multifunktionsdisplay

F23, 15A,  Vorsicherung (F15,F16,F35)

F24,   5A,  Steckdose USB 

F25, 10A,  Arbeitsscheinwerfer Kabine hinten , Bremslicht

F26, 15A,  Radio

F27, 10A,  Steckdose Lenksäule

F28, 10A,  Fahrersitz

F29,   5A,  Fleetrecorder, Steckdose 12 polig X67

F30,           nicht belegt

F31,   5A,  Fleetrecorder  Steckdose 12 polig X67

F32,           nicht belegt

F33,           nicht belegt

F34, 10A,  Steuergerät Fahrpumpe

F35            nicht belegt

F36,  5A    Ersatzsicherung

F37, 7,5A  Ersatzsicherung

F38, 10A,  Ersatzsicherung

F39, 15A   Ersatzsicherung

F22,    5A,  Controller  hydraulic multifunction disply

F23,  15A,  Preater Fuse (F15,F16,F35)

F24,    5A , T01, USB plug socket

F25,  10A  Working light back, reversing light

F26,  15A   Radio

F27,  10A  Socket  steering column

F28,  10A  Drivers seat

F29,    5A  Fleetrecoder socket 12 pole X67

F30,           Not used

F31,   5A    Fleetrecorder socket 12 pole X67

F32,           Not used

F33,           Not used 

F34,  10A  Controller  Drive pump

F35            Not used

F36,    5A  Spare fuse

F37, 7,5A  Spare fuse

F38,  10A  Spare fuse

F39, 15A   Spare fuse
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Elektrokasten im Hinterwagen Links - Electric Box rear section , left hand side

A01, Motorsteuergerät (ECU) Yanmar Motor
A01, Engine controller (ECU) Yanmar Engine
F17, 50A,  Hauptsicherung/ Vorsicherung 58/ 75 (30)
F17, 50A, Main fuse, power supply 58/ 75 (30)
F18, 50A, Hauptsicherung/ Vorsicherung 30/15 (30)
F18, 50A, Main fuse, power supply 30/ 15 (30)
F19, 40A, Sicherung Vorglühen Yanmar Motor (30)
F19, 40A, Fuse engine preheating Yanmar Engine (30)
F40, 20A, Steuergerät ECU
F40, 20A, Engine controll ECU
F41, 20A, EGR Ventil
F41, 20A, EGR Valve
F42, 60A, Anlasser
F42, 60A, Starter
F43, 80A, Steuergeät Fahrpumpe
F43, 80A, Controller hydrauilc traction pump
K01 Relais Anlasser Freigabe
K01 Relay  Starter release
K02 Relais Vorglühen Yanmar Motor
K02 Relay pre heating Yanmar Engine
K03 Relais EGR Ventiel
K03 Relay EGR Valve
K05 Relais Versorgung 75
K05 relay supply 75
K12A Relais Startfreigabe
K12A Relay Start release
K14A Relais Bremslicht
K14A  relay brake light
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A04,  Steuergerät Hydraulik
A04 , Control Unit Work Hydraulics

A10, Sicherungskasten, 
A10,  Fusebox side consol right

A21,  Gateway
A21,  gateway

S01, Zündstartschalter , Starter switch

S11,   Taster Kehrgutbehälter/Pritsche heben/senken
S11,    Push Button, raise/lower hopper/platform

K08A, Relais Scheibenwischer , 
K08A, Relay winscreen wiper

K08B,  Relais Nebelschlussleuchte
K08B,  Relay fog lamp

K09,    Relais Klimaanlage
K09,    Relay, air-condition unit

K10A, Entlastungsrelais 
K10A, Release relay

K10B, Spannung und Proportionalventile
K10B, Voltage and proportional valves

X58,   Steckdose 6-pol. Progr.Displ.
X58,   Connector  6-pol progr. displ.

X59 ,  Steckdose Yanmar Diagnose, 6-polig
X59,   Diagnosis Socket Yanmar  6-pole

X60    Diagnose Steckdose 16-polig
X60    Diagnosis Socket  16-pole 

Sicherungskasten in der Kabine, Seitenkonsole rechts / Fuse boxes in the cab, side console, right
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Elektrische Bauteile (Schalter) in der Kabine – Electrical Components (Switches) in the Cabine
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Operating console (side console), left Operating console (side console), right
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A  Lenkkonsole

A  Steering console

S02, Warnblinkschalter

S02, Switch Warning Flasher

S03, Lenkstockschalter 

S03, Steering wheel switch 

S07, Schalter Motordrehzahl Arbeitsbetrieb

S07, Switch engine speed (working mode)

S16, Taster Tempomat/Limiter

S16, pusch button cruis control/limiter

T01, USB Steckdose

T01, USB plug socket

H03, Kontrollleuchten Motor, Vorglühanzeige Motor

H03, Pilot lamps engine, preheating engine

X61, Steckdose 3 Polig (C 3 Signal- Geschwindigkeitssignal)

X61, socket 3 pole (C3 signal- Speed signal)

X67, Steckdose 12 pol. Streuer Lenksäule

X67, connector 12 pol. spredder steering pillar

Elektrische Bauteile (Schalter) in der Kabine – Electrical Components (Switches) in the Cab
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Elektrische Bauteile (Schalter) in der Kabine – Electrical Components (Switches) in the Cab

A  Lenkkonsole
A  Steering console

S02, Warnblinkschalter
S02, Switch Warning Flasher

S07, Schalter Motordrehzahl Arbeitsbetrieb
S07, Switch engine speed (working mode)

S09, Lenkstockschalter 
S09, Steering wheel switch (Comfort)

S16, Taster Tempomat/Limiter
S16, pusch button cruise control/limiter

T01, USB Steckdose
T01, USB plug socket

H03, Kontrollleuchten Motor, Vorglühanzeige Motor
H03, Pilot lamps engine, preheating engine

K11A, Relais Scheibenwaschpumpe 
K11A, relay winscreen washer pump

X61, Steckdose 3 Polig (C 3 Signal )
X61, socket 3 pole ( C3 signal)

X67, Steckdose 12 pol. Streuer Lenksäule
X67, connector 12 pol. spreader steering pillar
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B- Bedienfeld im Kabinendach - B- Operator Panel Cab Roof

B  Bedienfeld Kabinendach
B  Operator panel cab roof

A06, Steuergerät Spiegelheizung
A06, Controller mirror heating

B06, Einfrierschutz Klimaanl.(Comfort)
B06, Freeze switch AC (comfort)

S04, Schalter Arbeitscheinwerfer
S04, Switch work light

S05, Taster (Schalter) opt. Spiegelheizung 
S05, Push button (switch) mirror heating (opt.)

S06, Schalter Rundumkennleuchte (RKL)
S06, Switch rotating beacon

S08, Lichtschalter Fahrlicht
S08, Switch driving lights

S12, Schalter Nebelschlussleuchte (SOW)
S12, Switch, rear fog lamp (special option) 

S13, Schalter klimaanlage (opt.)
S13, Switch A/C unit (opt.)

S14, Drehschalter Heizungsgebläse
S14, Knob heating fan

S29 / S30, Schalter Arbeitssch. hinten / Saugschacht
S29 / S30, Switch working light back / mouth

M07, Heizungsgebläse
M07, Heating fan
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P- Armlehne rechts - P- Armrest right

S21, Kreuztaster (Schalter) Hydraulik, Funktionen: 
Frontgeräteträger heben, Frontgeräteträger senken;
Besen eng, Besen weit

S21, Joystick (switch) hydraulics, Function:
lift front tool carrier, lower front tool carrier, brooms narrow,
brooms wide

S22,  Taster (Schalter) Arbeitsbetrieb ein/ aus
S22,  Push button (switch) work mode on/ off

S23,  Drehentcoder mit Taste
S23,  Encoder switch with push button

2.2.2 Menu guidance
The menu is operated with the turn-push knob Fig. 10-69. The turn-push knob is 
located in the right armrest of the driver's seat.Menus and submenus are selected in 
the multifunction display and the individual menu item values are set or changed with 
the turn-push knob. The basic principles in this case are:

• Turn to select a menu item.
• Push to activate a menu item.
• Turn to change a value.If no setting is made for around two seconds, 
the cursor jumps back again
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R  Vorderansicht Kabine - R  Front View Cab
B08, Sitzkontaktschalter
B08, Seat contact switch

B09 Winkelsensor Fahrpedal vorwärts
B09 angle sensor throttle pedal forward

B10 Winkelsensor Fahrpedal rückwärts
B10 angle sensor throttle pedal backward

B21 B22 Lautsprecher LH/LR (Opt.)
B21 B22 Loudspeaker LH/LR (Opt.)

E01 E02 Frontscheinwerfer LH/LR
E01 E02 Headlight LH/LR

E03 E04 Blink/ Begrenzungsleuchte LH/LR
E03 E04 Front indicator, position light LH/LR

E09 E10 Arbeitsscheinwerfer obenLH/LR(Opt.)
E09 E10 Working light top LH/LR (Opt.)

E11 E12 Arbeitscheinwerfer unten LH/LR
E11 E12 Working light lamp bottom LH/LR

E18, Rundumkenleuchte
E18, Rotaing beacon lamp

E22 E23,  Hauptscheinwerfer LED LH/LR
E22 E23,  headlight  LED LH/LR

E32 E33 Positionsleuchte LED LH/LR
E32 E33 navigation lights LED LH/LR

E34 E35 Blinker vorn LED LH/LR
E34 E35 indicator lamps front LED LH/LR

S15 Schalter Bremse 
S15 switch brake
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A20, Fleetrecorder
A20, fleetrecorder

B05, Druckschalter Klimaanlage 
B05, Pressure switch A/C

B30, I-Butten-Reader
B30, i-butten-reader

E27, Arbeitsscheinwerfer Kabine hinten
E27,  working light sucction mouth

M03, Sprühwasserpumpe 
M03, spraying pump

M04, Kondensatorlüfter Klimaanlage 
M04, Condensor fan AC 

M05, Scheibenwischermotor
M05, Windscreen wiper motor

P01, Anzeigeteil (display)
P01, Multifunction display (Indication device)

R17 Spiegelheizung links
R17 mirror heating left

R18 Spiegelheizung rechts
R18 mirror heating  right

R  Vorderansicht Kabine - R  Front View Cab
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Elektrik im Hinterwagen  - Electric  rear section 

B04, Niveausensor Kraftstofftank
B04, Fule level sensor
B12, Thermosensor Hydrauliköl
B12, Temperature sensor hydraulic oil
B15, Reed-sensor Behälter oben
B15, Hooper reed switch
B26, Sensor Überlast
B26, Sensor overload
B27, Rückfahrkamera  Option
B27, Reverse drive camera
E05, Schlussleuchte links
E05, Tail light left
E06, Schlussleuchte rechts
E06, Tail light right
E15, Kennzeichenleuchte 
E15, Number plate light
G01, Starterbatterie 12V
G01, Starter battery 12V
H02, Signalgeber Rückfahrsignal
H02, Buzzer, backward reversing signal
M02, Kraftatoffpumpe
M02, Fuel pump
S19, Batterietrennschalter
S19, Battery main switch
S31, Taster Behälter 2 Hand Fahrgestell
S31, Pushbutton containern 2`nd hand
S32, Taster Behälter heben 
S32, Pushbutton switch hopper up
S33, Taster Behälter senken 
S33, Pushbutton switch hopper down
Y09, Kupplung Klimakompressor 
Y09, clutch comprssor AC (var Cofort)
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S- Hydraulikventile (Magnetventile) im Hinterwagen - S- Hydraulic Valves (Solonoid Valves) Rear Carriage

Hydraulikblock 1 (2.11)

Y12, Magnetventil Umlauf Geräteträger (Arbeitshydraulik ein/ aus)
Y12, Solenoid valve front tool carrier circulation (work hydraulic on /off)

Y13, Magnetventil Geräteträger Schwimmstellung (FGT senken)
Y13, Solenoid valve front tool carrier floating position 

(FTC lowered)

Y14, Magnetventil Geräteträger heben (FGT heben)
Y14, Solenoid valve lift front tool carrier (FTC up)

Y15, Magnetventil Besen weit (Besen ausschwenken)
Y15, Solenoid valve brooms wide (brooms swivel out)

Y16, Magnetventil Besen eng (Besen einschwenken)
Y16, Solenoid valve brooms narrow ( brooms swivel in)

2.11

2.11

Y14

Y15
Y16Y13

Y15Y16

Y12

Y13

Y14
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Messwerte Magnetventile Hydraulikblock 1 (2.7)- Measurements solenoid valves hydraulic manifold 1 (2.7)
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Y17

Y11 Y10

Y17

Y18

Y11 Y10

Y10 Magnetventil Umlauf Gebläse (Sauggebläse EIN)
Y10 Solenoid valve vacuum fan circulation (Vacuum fan ON)
Y11 Magnetventil Umlauf Besen (Besen EIN)
Y11 Solenoid valve brooms circulation (Brooms ON)
Y17 Magnetventil Kehrgutbehälter heben
Y17 Solenoid valve hopper up (Raise hopper)
Y18 Magnetventil Kehrgutbehälter senken
Y18 Solenoid valve hopper down (Lower Hopper)

Hydraulik- Steuerblock 2 (Hako-Ersatzteilnummer 01141620) mit den Magnetventilen Y10, Y11, Y17, Y18

Hydraulik- Steuerblock 2
Hydraulic- control- block 2

Hydraulik- Steuerblock 2
Hydraulic- control- block 2
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Messwerte Magnetventile Hydraulikblock 2 (2.11)
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N Frontaggregat 2- Besen Kehrvorsatz - N  Front attachment 2- broom sweeper

X63B Stecker
für Kehrvorsatz
X63B Socket for
front attachment
sweeperY21

Y21, Proportional- Magnetventil Besendrehzahl
Y21, Proportional- solonoid  valve broom speed

X63B, Stecker für Kehrvorsatz, 19-polig
X63B, Socket  for front attachment sweeper, 19- poleX44

X44 Massepunkt Kehrvorsatz
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Measuring and testing solenoid valves regarding the hydraulic functions

When testing solenoid valves, it is important to determine the measured values accurately. To do this, the solenoid valve test kit 
(PN 03501740) and an appropriate multimeter must be used (e.g. multimeter set PN03501910).
Example: Solenoid valve Y17, raise dirt hopper. 
For the solenoid valve Y17 to function safely, a voltage of 12 V is required and the magnetic coils of Y17 as well as the cables
from Y17 should have a resistance of approx. 6 Ω (ohm). A current of approx. 2 A (2000 mA) then flows.

Ohm's law is necessary in this case. Ohm's law describes the relationship between voltage, current and resistance.

U = Voltage in V (volt)

R = Resistance in Ω (ohm)

I  = Amperage in A (ampere)

Example 1: I =  U:R, I = 12V: 6Ω , I= 2A. A current of approx. 2 A (2000 mA) then flows.

If the resistance increases at the magnetic coils, connectors or connection points of the cables, a lower current flows. In the
example, the resistance increases to 12 Ω. E.g. as a result of defects on the magnetic coil, connectors or connection points of the
cables. 

Example 2: I = U: R, I = 12V: 12 Ω, I = 1A (1000mA). A current of just 1 A (1000 mA) flows. 
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Measuring and testing solenoid valves regarding the hydraulic functions

The electrical power is the product of voltage and current: P = U x  I

Electrical voltage; equation symbol U; unit of measure V (Volt)

Electrical current, equation symbol I, unit of measure A (Ampere)

Electrical resistance, equation symbol R, unit of measure Ω (Ohm)

Electrical power, equation symbol P, unit of measure W (Watt)

In Example 1, the voltage is 12 V and the amperage is 2 A. The electrical power is the product of voltage and 
amperage P = U x  I

P (Watt) = U (Volt) x I (Ampere); P = 12 V x 2 A; P = 24 W; the electrical power is 24 W

In Example 2, the voltage is 12 V and the amperage is 1 A. The electrical power is the product of voltage and 
amperage P = U x  I

P (Watt) = U (Volt) x I (Ampere); P = 12 V x 1 A; P = 12 W; the electrical power is 12 W

In the case of an electrical power of just 12 W, it is no longer possible to ensure that the solenoid valve
Y17 can be switched reliably. For this reason, we always specify the required current strength for the
coil amperage. 

Therefore, it is absolutely essential to establish the measured values accurately in the event of
malfunctions to solenoid valves which actuate hydraulics functions before actually beginning any work
on the hydraulic system! Simply completing a voltage measurement or using solenoid valve testers is
not sufficient!
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•

•

X1
X7

X6

X5

X4

X3

X2

X8

Control unit A04 work hydraulics, spare parts number 01470040
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Connectors and pin assignments on control unit A04
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AB

D
E

HGF
J
K

L
M

U
P

SR

N
V

C

T

Socket X63 for identification of attachment devices on vehicle (19-pin)

Socket X63 on the vehicle
View from plug side!

X63
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Socket X63 at the vehicle

Pin A, 12V geschaltet, Wiederholbegrenzungslicht, F16 7,5A

Pin B, CAN 1 high, Arbeitshydraulik/ Display

Pin C, CAN low, Arbeitshydraulik/ Display

Pin E, 12V über S1, F03

Pin F und Pin G, 12V Transistorausgang (high side) 
max. 10A, PVM Frequen, max. 200Hz (z.B. Wasserpumpe extern)

Pin H,  Masse, max. 2.5A geregelt, z.B. Versorgung 
Y21 Proportionalventil

Pin J, 12V geschaltet über Arbeitsscheinwerfer, 
z.B. Besenbeleuchtung

Pin K, Masse, max. 2.5A geregelt

Pin L, Masse / GND,  Fahrzeugchassis, max 10A

Pin N, und Pin P, B+ (12V) zur Sprühwasserpumpe M03

Pin R, Digital OUT, (high side) max.3A

Pin S, Analog IN =  Codierung Anbaugerät (Reserve)

Pin T digatal IN = Codierung Anbaugerät

Pin U, Digital IN 1=  Codierung Anbaugerät

Pin V, Digital IN 2= Codierung Anbaugerät

Socket X63 for identification of attachment devices on vehicle (19-pin)
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Socket X63 for identification of attachment devices on vehicle (19-pin)

Socket X63 on the vehicle
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X44
Kehreinheit
Sweeping 

Unit

XS24

X41

K10:87

Pin – Belegung X63 mit
Frontkehreinheit

Plug X63 with sweping unit
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Front mounting connector X63 19730605
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Front mounting connector X63 19730605
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Kabelbaum W11,
Kehreinheit 2- Besen

Hako Ersatzteilnummer:
03013310

Socket X63 for identification of attachment devices on vehicle (19-pin)
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•

•Kabelbaum W35

•Frontkehrmaschine

•97721070

Socket X63 for identification of attachment devices on vehicle (19-pin)

Kabelbaum W23
Mähsaugkombination
Frontmähwerk und 
Mähgutabsaugung
97721062

Front sweping machine
Mow and Suction

Combination
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Spare parts for socket X63 (at the vehicle)

Socket X63, 19 polig, PN 0xxxxxx0, Hako-part-number 19730605

Hinged flip X63, PN 01496210, Hako-part-number 19730365

Bushing contact X63, PN 01275850 (19 pcs.), Hako-part-number 19721422

Nyogel 760G, PN 03009180, Hako-part-number 28030140
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Spare parts for plug für X63 B

Spare parts for plug X63B

Pin contact (19 pcs.) for plug X63 PN 0xxxxxx0
Plug for pin contact 19-pin, PN 01475560
Cable gland end housing, PN 01475610
Dust protection cap, PN 01475720
Nyogel 760G, PN 03009180

Hako-part-no. 19730613 Hako-part-no. 19730621 Hako-part-no. 19730639
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C3- Signal from A01/ X5:9 (cable 1619), if the speedometer sensor 
B13 is installed .
Note: ground switching!

Measurement setup see page 58

X61

X67

Speed signal- C3 signal for sand and salt spreader, connector X61:82

X61:15    Battery plus (B+) from S01:15, F04, 10A

X61: 82  Speed signal/ C3- A signal is given to connector X61: 82 from
A04/ X3:22 (cable No. 1638) if the speed sensor B13 is installed.

Hint: Ground swithing! 
Mass built-up: please see next page.

X61: 31  Ground (GND, B-)
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C3- Signal from A01/ X5:9 (cable 1619), if the speedometer sensor 
B13 is installed .
Note: ground switching!

Measurement setup see page 58

X67

X61

X61:15    Battery plus (B+) from S01:15, F04, 10A

X61: 82  Speed signal/ C3- A signal is given to connector X61: 82 from
A04/ X3:22 (cable No. 1638) if the speed sensor B13 is installed.

Hint: Ground swithing! 
Mass built-up: please see next page.

X61: 31  Ground (GND, B-)

Speed signal- C3 signal for sand and salt spreader, connector X61:82
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•

Speed signal- C3 signal for sand and salt spreader, connector X61:82

Mass built-up:

The signal can be measured X61: 82 to X61: 15/30. 
Between these 2 points a resistance of 1kOhm,
or a test lamp is necessary.

- Multimeter, e.g. “Beha 340“  tension measurement, AC or DC
- Function activated „Frequency measurement“ (Hz)
- Black measuring line to X61: 15/30
- Red measuring line to X61: 82

A display of the frequency appears above 2 km/h (ca. 10 Hz) 
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Plug attachment rear X64 19730108
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X65 Anhängersteckdose 

X65 Trailer socket 7-pin 90669607 
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Spreader winter service Pin assignment X68
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3.0.2 Circuit Diagram Hako – Citymaster 650

3.0.3 Service Informations (Error Codes) CM 650 , EN, ES, FR

3.0.4 Power supply control units A01 and A04, CM 650

3.0.5 Documentation Wiring looms and connectors CM 650

3.0.6 Electrical symbols in circuit diagrams

3.0.7 List of terminal names in the automotive electrical system

3.0.8 Adjustment of the new drive pedal (PN01474150)

3.0.9 Software Versions CM 650

3.0.11 Documentation Wiring Looms W1, W2, W3, W4, W5, W6, W7, W8, W9, W10, W11

3.0.12 Documentation tranducer sensors CM 650

Further information on the electric system CM 650 is provided in:
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