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The steel frame of the Jonas
1500 is constructionally
similar to the frame of the
J1450. All other components
are installed on and in it.

Area for engine and hydraulics

Area for filters

Area for holding
attachment

Rear axle (right)

Area for
rotary brush

Area for front wheel drive
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Sweeping pattern adjustment / ABBA system

Sweeping pattern with V/D models, 90 mm
with the E model, 75 mm

Coarse particle flap

Rotary brush pressure

The main sweeping section has changed
in comparison to the J1450 in as far as the
Bowden cables for sweeping pattern
adjustment have been moved "to the top".

Clearance dimensions for the
coarse particle flap 0 mm
side sealing strips 2 mm (V/D)

4 mm (E)
rear sealing strip 5 mm (V/D)

7 mm (E)
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The side brush is the same as that
installed in the J1450

It can be adjusted (following
wear) using the handwheel
(not illustrated, installed on
the other side).
A nut is also provided there
with which to alter the angle
of inclination. The side brush
should make contact with the
ground in the area from 11 –
3 o'clock.
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Stops for the dirt hopper; are
adjusted together with the
sweeping pattern

The crank to make the
adjustment must be
attached here
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2.2.3.1 Basic setting

Stop for the carriage on the bush (cover removed)

Distance between stop-buffer for PA guide
145 mm

(with brand new Bowden cables)
with Bowden cables already installed

140 mm
(applies on both sides)
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With brand new Bowden
cables: Distance from
arrow tip to carriage
surface:

5 mm
With Bowden cables
installed for longer:

Congruent

Front edge of pointer plate flush
to 1st notch of the mark

Bearing for Bowden cable end
nipple
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Right-hand Bowden
cable short Left-hand Bowden cable

long
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(1) (2)

Eyelet bolts for Bowden cables on the
brush arms (both sides)

Condition: The rotary brush cylinders must be lowered!!!

Angle bracket (1) and bolt (2) make contact

Preset to 15 mm on both sides; fine adjustment to set a parallel
sweeping pattern
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Tension the brake cable so that the angle retains contact Locating bolt of the Bowden cable

Pedal not actuated!!!

Final check:
- When raised, the brush arm must not make

contact with the chassis
- When in a "brush worn“ state (D = 400 mm), the

distance from the stop buffer to the PA guide
must be 30 mm (existing Bowden cable)

- The Bowden cables stretch after longer
operation!!! (Approx. 5 mm)
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The holding attachment and dirt
hopper are only marginally different
from those used in the J1450
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2.3.1 Basic setting

1. Raise, support and disassemble the dirt hopper
2. Disconnect all the hydraulic cylinders from the hopper rocker arm.
3. Support the hopper rocker arm, from below, at the pipe on the left-hand side in an appropriate way and disassemble the left tower.
4. Pull the rocker arm out of the bearing of the right-hand tower and set it down. (Right-hand tower remains assembled.)
5. Drive the three locking pins, located in the journal, in the pipe. Remove the socket head screws.
6. Use a punch (max. 24 mm ; approx. 1000 mm long) to drive the journal out through the pipe from the left-hand side.
7. Remove the tipping cylinder holder by releasing the bearing bracket.
8. Pull the sprocket out of the housing after removing the cover.
9. Disassemble the lower sprocket by removing the journal.
10.Thread the chain in the housing and insert the 6th link pin in the tooth base marked by a punch mark in the lower sprocket.
11.Mount the chain by driving in the journal.
12. Insert the 7th link pin in the top sprocket in the marked tooth base.
13.Assemble the cover and tipping cylinder holder with the bearing bracket.
14.Join the chain and tension in the lock using a tightening torque of 25 Nm.
15.Turn the top sprocket, tipping cylinder holder and intermediate ring until all the holes are exactly in line with the threaded holes.
16.Drive the journal in ensuring the holes are in line and fix in place with the socket head screws.
17.Drive the locking pins, previously removed from the pipe, in the free holes in the journal.
Assemble the hopper arm tower and dirt hopper.
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Top sprocket 7th link pin
Bottom sprocket 6th link pin

Marking

Narrow strip
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Wheel nut tightening torque
400 +100 Nm

Assemble the cone free
from grease!

Assembling the tapered roller bearing:
1) Tighten the axle nut at 65 Nm, thereby

moving the wheel mount.
2) Loosen the axle nut sufficiently to

produce an axial play of 0.03 – 0 mm.
(It should be just possible to move the
washer with a screwdriver.)

Tightening torque for the
4 hydraulic motor bolts

90 Nm

Attention!
Roller chain must not have any play.
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Adjusting the brakes:
- Block the wheels by applying the brake
- Release the brake just enough to allow the

wheels to run freely
- Pay attention that the brake is adjusted equally

on the left and right-hand sides.
Adjustment is possible at both ends of the Bowden
cable. Only the pinned base plate needs to be
removed from the foot area.
Check the switching point of the brake switch on the
pedal and adjust, if necessary.
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1 Inlet manifold
2 Speed regulation lever
3 Stop engine lever
4 Injection pump
5 Fuel pump
6 Ventilator
7 Pulley
8 Oil filter insert
9 Water drain cock

10 Oil filling neck cap
11 Exhaust manifold
12 Alternator
13 Starter
14 Dipstick
15 Oil pressure switch
16 Flywheel
17 Oil drain bolt
18 Oil sump
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Manufacturer : Kubota
Type : D 902-E3B-EU-X7
Cylinders / Strokes : 3 / 4-stroke

Power output at 2700 rpm : 14.0 kW
Bore x stroke : 72 x 73.6 mm
Capacity : 898 ccm
Idling speed : 1500 rpm
Max. full-load speed : 2750 +/-50 rpm

Combustion chamber : Swirl chamber (E-TVCS)
Speed control : Centrifugal force controlled regulator
Fuel injection timing : 20° before TDC
Ignition sequence : 1 - 2 - 3
Injection pressure : 137 bar
Compression : 24 : 1

Cold start aid : Glow plugs

Fuel : Diesel fuel in accordance with EN 590
Engine oil : 15 W-40 / Classification CF
Oil quantity : 2.5 l

Fuel consumption : 2.2 l/h.
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New Engine from SN

Manufacturer : Kubota
Type : D 902-E4B-EU-X7
Cylinders / Strokes : 3 / 4-stroke

Power output at 2700 rpm : 14.0 kW
Bore x stroke : 72 x 73.6 mm
Capacity : 898 ccm
Idling speed : 1500 rpm
Max. full-load speed : 2750 +/-50 rpm

Combustion chamber : Swirl chamber (E-TVCS)
Speed control : Centrifugal force controlled regulator
Fuel injection timing : 20° before TDC
Ignition sequence : 1 - 2 - 3
Injection pressure : 137 bar
Compression : 24 : 1

Cold start aid : Glow plugs

Fuel : Diesel fuel in accordance with EN 590
Engine oil : 15 W-40 / Classification CF
Oil quantity : 2.5 l

Fuel consumption : 2.2l/h
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2.6.2.1 Gasoline engine
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Manufacturer : Kubota
Type : DF 752-E2-BBH
Cylinders / Strokes : 3 / 4-stroke

Power output at 2700 rpm : 15.0 kW
Power output, LPG : 14.3 kW ?
Bore x stroke : 68 x 68 mm
Capacity : 740 ccm
Idling speed : 1500 rpm
Max. full-load speed : 2700 +/-50 rpm

Speed control : Mechanical centrifugal force speed regulator
Ignition system : Transistor ignition with distributor
Ignition timing : 18° before TDC
Ignition sequence : 1 - 2 - 3
Compression : 9.2 : 1

Fuel : Unleaded automotive gasoline
LPG : Standard LPG (H-D-5 / GPA standard)
Engine oil : 15 W-40 / Classification >SF
Oil quantity : 3.25 l

Fuel consumption : 3.0 l/h.
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2.6.2.2 LPG model

1 => Measurement connection, primary pressure 2 => Measurement connection, secondary pressure

2

1
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Six-monthly / Annual inspection in accordance with BGV D34

Throttle (plug)

Idling fuel
mixture plug
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Procedure:

1) Six-monthly check in respect of CO content
- Turn the throttle (plug) on the air fuel mixer to a position 1 mm towards "R" (from its center position).
- Unscrew the spring-locked, idling fuel mixture plug completely and then screw it back in 10 mm.
- Start the engine and run to at operating temperature.
- Set the idling speed to 1500 rpm.
- Set the CO value to <0.1% on the idling fuel mixture plug (strive for a value between 0.08% and 0.1%).
- Set the engine to a max. speed of 2700 rpm. Switch on the sweeping function (main brush, side brush and vacuum)
- Use the throttle (plug) to regulate the CO2 value to approx. 12%.
- Check the CO value at idling speed again (< 0.1%) and readjust, if necessary.
- After the adjustment, seal the idling fuel mixture plug and choke with sealing paint.

2) Annual leak test
- Inspect the entire system for signs of damage.
- Disconnect the bottle connecting adapter from the LPG bottle.
- Open the LPG check valve (12 V at X75 PIN1)
- Execute the pressure hold test from the adapter to the vaporizer.
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4.0 Electric System

General information

Attention!

Always disconnect the battery (negative pole) when working on the engine and the electrical system.

Information on the alternator

Only allow the engine to run when the battery is connected.

Never use a charger as a cold start device.

Disconnect the battery when recharging and completing electro-welding.
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4.1 V/D electric system
4.1.1 Components

The module concept used for the J1450 is not applicable for the V/D models. The electric system operates by means of a main board
(A1) which is installed underneath the left-hand operating panel.
Operating panel, left:
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Board, top view

Board, bottom view
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The switch plate, on which the switches and relays are mounted, is located underneath the right-hand operating panel.

Positions for relays
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The fuse box is located in the right-hand area of the legroom (at knee height).

F1 50A Main fuse, diesel
F2 50A Pre-fuse, diesel
(They are located in the engine compartment in front of the battery.)

F3 15A Lighting Option
F4 10A Hazard warning light Option
F5 7.5A Flashing beacon Option
F6 30A Heater, pre-fuse Option
F7 Spare
F8 15A Engine stop relay Diesel
F9 10A Indicators Option
F10 7.5A Windscreen wipers Option
F11 7.5A 2nd side brush Option
F12 Spare
F13 10A Charge control
F14 10A Horn
F15 5A Parking/Rear light, left Option
F16 5A Parking/Rear light, right Option
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4.1.2 Configuration

All the electrical functions are controlled via the board. As with the J1450, various functions can be programmed. Configuration is
possible in one of two ways. It can be completed directly on the vehicle using the left-hand operating panel or by using a diagnostics
tool (Interace 03501750 and diagnose cable 03502110).
A "diagnostics connector" is required, Hako SPN 03006790, in order to complete the configuration using the operating panel. It is the
same connector which is used on the B70CL and B90 (PIN2 to PIN3).

4.1.2.1 Accessing the configuration level

Specific conditions must be fulfilled when the vehicle is switched on in order to access the Configuration menu.

The menu can only be opened when "Read Only mode" is active. If settings are to be modified, the 6-pin diagnostics connector must
be plugged into the rear side of the control unit. Only then is the user granted write access and permission to complete changes and
save them.

Diagnostics connector
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Press and hold the "Sweeping" and "Cleaning" buttons continuously for at least 3 seconds while the vehicle is being switched on via
the key switch.

After accessing the menu, the following appears in the display:

In the case of the Jonas 1500, menu guidance is provided by the "Raise dirt hopper (1) ", "Pivot hopper out (2)" and "Clean (green)"

buttons. The buttons are assigned as follows:

Function Jonas 1500

ChangeDigit Raise dirt hopper (1)

ChangeValue Pivot hopper out (2)

Point flashes
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Save Clean (green button)

ChangeDigit

Moves to the position in the display at which a value must be changed. The point flashes at the position currently selected.
This button is used to switch between Chapter, Configuration and Content.

ChangeValue

Changes the value at the position selected using ChangeDigit. The value changes in ascending order, i.e. form 0..9 then A..F and
back to 0. An exception here is the Chapter which changes from F to the last fault which occurred and then to ----. before switching
to 0.

Values which are not applicable for the vehicle are skipped.

Save

After pressing this button for at least 3 seconds, the current Content setting is saved. When the Content has been is saved, it is
indicated by the point to the left of the Content. When the value for Chapter or Configuration is changed, the current Content is always
displayed initially (the left-hand point beside the Content is on).



Service-Handbuch
Service Booklet Page 68 of 124

Hako GmbH Technischer Kundendienst (KUD) D-23843 Bad Oldesloe Status 09/2012
Vertraulich – nur für den internen Gebrauch / Confidential - for internal use only!

Example:

The FPV in Chapter 2 , Configuration 1 should be changed from 1 to 2:

Open the Configuration menu 3 sec Display

ChangeValue Press three times. Chapter is now set to 2, the point beside Chapter flashes:

ChangeDigit Press once. The point beside Configuration flashes:

ChangeValue Press once. Configuration is now set to 1, the current Content is 1:
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ChangeDigit Press once. The point beside Content flashes:

ChangeValue Press once. Content changes to 2, the point to the left of Content goes out:

Save Press and hold for 3 sec. The point to the left of Content appears:

The value for Content is thus saved. Either exit from the menu by switching the vehicle off or continue to program other settings.
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4.1.2.2 Configuration matrix

Chapter Configuration Content Type Description
0 Basic settings
0 0 Hardware identification
0 0 4 Control unit HK.00-039 (90567272)
0 1 Vehicle model
0 1 0 Prototype
0 1 1 J1500V
0 1 2 J1500D
0 1 3 J1500LPG
0 1 4 J1500 Bivalent
0 1 9 Service mode
0 2 Cleaning units
0 3 Battery settings

1 Options
1 0 Side brush, left (parallel operation to right)
1 0 0 Not available
1 0 1 Available
1 1 Hand-held vacuum hose
1 1 0 Not available
1 1 1 Available

2 Programmable program versions (PPV)
2 0 "Last error" display after switching on
2 0 0 Deactivate
2 0 1 Activate
2 1 Set home position after switching on (switch off all functions)
2 1 0 Never
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Chapter Configuration Content Type Description
2 1 1 When green button is pressed
2 2 Seat switch delay
2 2 0 None
2 2 1 With programmed time
2 3 Dust vacuum on after shaking
2 3 0 Immediately
2 3 1 Standing; 10 sec delay
2 4 Shake filter (only adjustable when FPV#1 (3.0.1.) is set)
2 4 0 At intervals
2 4 1 As long as button is pressed
2 5 Automatic shaking prior to emptying (raise) (only with FPV#1)
2 5 0 Does not occur
2 5 1 Occurs
2 6 Automatic shaking after sweeping (only with FPV#1)
2 6 0 Does not occur
2 6 1 Occurs
2 7 Side brush, left, independent of right (only with FPV#1 and "Side brush, left" 1.0.1.)
2 7 0 Does not occur
2 7 1 Occurs
2 8 Error "3456" is suppressed (only with FPV#1)
2 8 0 Does not occur
2 8 1 Occurs
2 9 Deactivate sweeping during shaking (only with FPV#1)
2 9 0 Does not occur
2 9 1 Occurs

3 Fixed program versions (FPV)
3 0 FPV set
3 0 0 SOW version
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Chapter Configuration Content Type Description
3 0 1 Refer to FPV table
3 0 2 Refer to FPV table
3 0 3 Refer to FPV table
3 0 4 Refer to FPV table
3 0 5 Refer to FPV table
3 0 6 Refer to FPV table
3 0 7 Refer to FPV table
3 0 8 Refer to FPV table
3 0 9 Refer to FPV table
3 1 SOW: Shake as long as button is pressed
3 1 0 No
3 1 1 Yes
3 1 SOW: Automatic shaking prior to emptying (raise)
3 2 0 No
3 2 1 Yes
3 3 SOW: Automatic shaking after sweeping
3 3 0 No
3 3 1 Yes
3 4 SOW: Filter vacuum on together with sweeping
3 4 0 No
3 4 1 Yes
3 5 SOW: Sweeping deactivated as long as filter vacuum is on
3 5 0 No
3 5 1 Yes

4 Parameters
4 0 Seat switch delay
4 0 0 0.5 s
4 0 1 1.0 s
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Chapter Configuration Content Type Description
4 0 2 1.5 s
4 0 3 2.0 s
4 0 4 2.5 s
4 0 5 3.0 s
4 0 6 3.5 s
4 0 7 4.0 s
4 0 8 4.5 s
4 0 9 5.0 s
4 1 Preheating (LED in display unit)
4 1 0 5 s
4 1 1 10 s
4 1 2 15 s
4 1 3 20 s
4 1 4 25 s
4 1 5 30 s
4 2 Close fuel valve when engine is not started
4 2 0 5 s
4 2 1 10 s
4 2 2 15 s
4 2 3 20 s
4 2 4 25 s
4 2 5 30 s
4 2 6 35 s
4 2 7 40 s
4 2 8 45 s
4 2 9 50 s

F Last error Delete by pressing green button for 3 sec
Menu content which is not relevant is not displayed
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4.1.2.3 FPV table

FPV#0 FPV#1 FPV#2 FPV#3 FPV#4 FPV#5 FPV#6 FPV#7 FPV#8 FPV#9
Shake as long as button is
pressed

SOW 0 1 0 0 1 0 0 0

Automatic shaking prior to
emptying (raise)

SOW 0 0 1 0 0 1 0 0

Automatic shaking after
sweeping

SOW 0 0 0 1 0 0 1 1

Filter vacuum on together with
sweeping

SOW 1 1 1 1 0 0 0 1

Sweeping off as long as
shaking is active

SOW 0 0 0 0 0 0 0 1
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4.1.3 Error messages

Errors are detected because various inputs and outputs are monitored by the board. These error messages are shown in the display.

Display code Description Measure

2263 Hydraulic valve, main rotary brush , "Raise/Lower/On/Off"
(overloaded, defective or not connected)

Check hydraulic valve Y2/Y3

Ignition key off/on
Restart V-engine

2366 Hydraulic valve, right-hand side brush, lower/on
(overloaded, defective or not connected)

Check hydraulic valve Y5,11

Ignition key off/on
Restart V-engine

2367 Hydraulic valve, right-hand side brush, raise/off
(overloaded, defective or not connected)

Check hydraulic valve Y4

Ignition key off/on
Restart V-engine

2461 Lifting element for belt tension clutch, dust vacuum
(overloaded, defective or not connected)

Check lifting unit M5

Ignition key off/on
Restart V-engine

2561 Agitating motor
(overloaded or not connected)

Check agitating motor

Ignition key off/on
Restart V-engine
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2661 Turn hydraulic valve for dirt hopper
(overloaded, defective or not connected)

Check hydraulic valve Y7/Y6

Ignition key off/on

Restart V-engine
2662 Hydraulic valve for dirt hopper, "Raise/Lower"

(overloaded, defective or not connected)
Check hydraulic valve Y9/Y8

Ignition key off/on
Restart V-engine

316A Safety fuse F3 defective
(hydraulic valves, fuel supply, starter release)

Change fuse
Ignition key off/on

316C Safety fuse F4 defective
(belt tension clutch, dust vacuum)

Change fuse
Ignition key off/on

316E Safety fuse F2 defective
(agitating motor)

Change fuse
Ignition key off/on

3351 Hydraulic oil to hot
(only shown in failure list)

Check hydraulic cooler and switch S10

3361 Buzzer
(overloaded, defective or not connected)

Check buzzer

Ignition key off/on
Restart V-engine

3456 V-engine stopped (e.g. stalled)
(generator does not supply charge voltage)
Cleaning units were activated without the V-engine running reliably

Check charge voltage

Ignition key off/on
Restart engine

3643 Starter and fuel valve inhibited,
i.e. timeout for engine start

Ignition key off/on
Restart V-engine
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3661 Fuel valve (with gasoline/LPG)
(overloaded, defective or not connected)

Stop engine signal (with diesel)
(overloaded, defective or not connected)

In the case of gasoline/LPG
Check fuel valve
Ignition key off/on
Restart V-engine

In the case of diesel
Check control relay K10
Check actuator Y1 (engine stop)

Ignition key off/on
Restart V-engine

3662 Auxiliary relay, starter release K1
(overloaded, defective or not connected)

Check relay K1
Ignition key off/on
Restart V-engine

3663 Timeout accelerator pedal, neutral position detection,
i.e. no actuation of the accelerator pedal over a longer period.

Accelerator pedal position detector
defective or manipulated

Ignition key off/on
Set accelerator pedal to neutral position
Restart V-engine

3664 Timeout, seat contact
i.e. no driver detected on the seat for a longer period

Seat contact has been manipulated or is
defective

Ignition key off/on
Actuate seat contact
Ignition key off/on
Restart V-engine

2368
+

2369

SOW only, SB independent of right
Hydraulic valve, left-hand side brush, lower
(overloaded, defective or not connected)

Check hydraulic valve Y17 or Y15

Ignition key off/on
Restart V-engine
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4.2 E electric system

Attention!

All work on the vehicle may only be completed after disconnection of the power supply (disconnect the battery plug) with the exception
of the current and voltage measurements.

When changing high current fuses, only loosen the screws. Never unscrew the screws completely, otherwise there is a risk of a short
circuit.
Insert the new high current fuses fully, i.e. evenly under the screws.

Following repairs, the starting current and operating current must be measured in order to discover any potential faults.

The legally binding, generally applicable safety and accident prevention regulations must be observed when performing any work on
the vehicles.
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4.2.1 General Information

The Hako-Jonas 1500E is provided with a Service indicator in the display of the operating hour counter. After switching on the key
switch, a four-digit number appears for approx. 1 second which identifies the software version (e.g. 3 019), possibly followed by
another four-digit number (for approx. 2 seconds) which indicates the last fault which occurred (e.g. 2 2 5 1 ) and finally the operating
hour counter (e.g. 0007 ). At the same time the operating hour counter appears, the battery charge indicator also appears.

When an error occurs, the red LED lights up, indicating a defect, and the vehicle issues an acoustic signal. The current diagnostic
code is displayed (four-digit number in the Service indicator) with flashing points between the digits. Only when these criteria are
fulfilled is the error currently pending!
The diagnostic code broken down in the table.

Abbreviations used in this chapter:
LDS – Low discharge signal transducer
FPV – Fixed program version
PPV – Programmable program version

Validity of the descriptions
The explanations provided in the following chapters apply to vehicles with software version 3.019 or later.
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4.2.2 Settings and programming the vehicle

Control electronics/Operating panel settings which must be defined and checked on every vehicle
(Setting 1):
Vehicle model (E)
Options (left-hand side brush, side brush speed adjuster)
TSG or battery selection
Deletion of the display of the last error on completion of repairs

Settings for the fixed program version (FPV) using the operating panel
(Setting 2):
- Behavior of the shaking device and filter vacuum in accordance with the cleaning units.

Settings of the programmable program version (PPV) which can be defined according to customer requirements using the
operating panel
(Setting 3):
Display the last (cleared) error after switching the vehicle on
Activate the basic setting after switching on
Seat switch delay
Switch sweeping off automatically prior to shaking
Filter vacuum on after shaking
Shake filter
Automatic shaking prior to emptying (raise)
Automatic shaking after sweeping/program
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Setting the shaking intervals
(Switching 4):
Note: Normally, it is not necessary to set the shaking interval or to modify it. The interval only needs to be adapted in the case of
extreme working conditions. If set incorrectly, it can lead to malfunction of the filter system

Setting module 3 (Code A and Code B):
DIP switch for electronic safety and module coding

4.2.2.1 Short description

The vehicle is controlled by means of the following electronics:

Control unit (-A1)
Module 3 Code A (-A2)
Module 3 Code B (-A3)
Auxiliary power supply module (voltage converter 36V/24V)
Operating panel
Drive control (-A6)
Speed adjustment, right-hand side brush
Speed adjustment, left-hand side brush (with left-hand side brush option)

Power is supplied to the electronic systems via the auxiliary power supply module, a voltage converter from 36 V to 24 V. Since the
electronic systems are also installed in the Hakomatic B900, it relates to 24 V electronics so that the voltage in the Jonas 1500E must
be converted. Components such as motors and pumps etc. remain 36 V components.

The control electronics assumes all the control and monitoring tasks in the vehicle except for the drive control.
The drive control operates independent of the other electronics, only the enable signal and the signal to the reduce speed are sent to
the drive control via the control electronics. Also, a signal is sent from the drive control to the control electronics for forward and
reverse drive.
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No diagnostic code is issued in the event of a defect in the drive control because the drive control has its own diagnostics display.
(Refer to Chapter 10 for more information.)

Switching between the buttons for the rotary brush and green button (for simultaneous activation/deactivation of the rotary brush, side
brush and suction ventilator) can be performed at any time so that the respective function required is always active. The extractor fan
button can be switch on and off regardless of the cleaning mode selected.

For safety reasons, the vehicle is equipped with a seat contact switch. This can also be programmed to stop the vehicle following a
delay (refer to Setting 3 or PPV). The selection, whether preventing vehicle stoppage is immediate or following a delay, depends on
the customer's requirements or area of application (e.g. in the case of extremely uneven ground where the driver may briefly loose
contact with the seat, the vehicle should not be set to stop immediately). If the delay function is deactivated (refer to Setting 3 or PPV),
the seat switch must be continuously actuated, i.e. leaving the vehicle seat with the vehicle key switch switched on stops the vehicle
immediately.

In the same way, the parking brake must be released in order to enable the cleaning functions and drive control.

Vacuuming off

The vacuum is switched off by the operator by means of a button when vacuuming is inappropriate. This is necessary in the case of
damp waste, for example, because this would not only soil the filter element heavily but also impair its function (air flow volume) and
possibly damage it beyond repair. In addition, the filter element would not be cleaned very efficiently by shaking.
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Basic setting of the vehicle / releasing/inhibiting functions

After switching the vehicle on, all the components move to their "home position" when the seat switch is actuated.
This means that the control electronics control all the components (lifting elements and motors).
The lifting elements are raised as long as they have not been switched off by the microswitch monitoring the top end position
integrated in the lifting element. The motors are switched off and the LED indicators in the cleaning component operating panel go out.
The drive control receives the enable signal.

If the seat switch is not actuated, all the motors are also switched off but the lifting elements are not raised, for reasons of safety, and
the drive control is not enabled.

If the parking brake is applied, the cleaning functions are disabled and the red LED for "Brake applied" lights up. This switch is also a
normally closed contact so, therefore, in the case of a malfunction, check the switch and all the cable connections and connectors.
If the parking brake is applied and the driving direction selection switch is actuated (forward or reverse), a warning signal is issued
from a buzzer.

On pressing the rotary brush button, only the rotary brush is switched on or off and the side brush switched off, or it is switched off
together with the extractor fan.
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4.2.2.2 Setting 1:
Vehicle model, options, LDS/battery selection, deleting the indicator for the last error

It is essential to check the settings described in this section and to readjust them when necessary. Particularly then when the
electronic system has been changed. This setting configures the electronic system specifically for the vehicle.

A B C D E F

G H J K L M N O
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Accessing the programming function

Switch off the vehicle using the key switch.
Press and hold the buttons "G" and "H" simultaneously and then switch the key switch on.
Keep both buttons pressed until the display in the operating hour counter changes (initially shows the software version), then release
both buttons.

The indicator for the vehicle model set up appears automatically. Press button "G" to open the display for the options set, press again
to display the LDS setting display and press again to display the last (cleared) error. Press button "K" to skip one display back with
each press.
Exit from the programming function at any time by switching off the key switch.

Software version, automatic skip to next display

Vehicle set: 10 is the Jonas 1500E

Options set

LDS setting

Display the last error and reset
Button

K

Button

G

3.0 1 9

0.0.0.0.

5

10
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Control and vehicle type setting
Control electronics (schematic diagram)

1 8
B ON (1)

C OFF (0)
1 Options

LDS 1 4
4 A ON (1)

OFF (0)
OFF ON Vehicle

The vehicle type, at least, must be set correctly. This is done using DIP switch A on the control electronics. (Refer to above diagram.)
With regard to the Jonas 1500E, the bar nos. 1, 2 and 3 must be set to "ON" and bar no. 4 to "OFF". The number “7” appears in the
operating panel in the display.
If the switch settings do not comply with the data displayed, set the correct DIP switch settings.

Jonas 1500E 1: OFF
2: ON
3: OFF
4: ON
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Control and option settings

Each vehicle option must be set on DIP switch B (refer to above diagram) on the control electronics.
Only the following options are available for the Jonas 1500E

1: Not applicable (Default setting = "OFF")
2: Not applicable (Default setting = "OFF")
3: Side brush, left (If available = "ON")
4: Not applicable (Default setting = "OFF")
5: Not applicable (Default setting = "OFF")
6: Side brush speed (If available = "ON")
7: Not applicable (Default setting = "OFF")
8: Not applicable (Default setting = "OFF")

The option is only activated when the DIP switch is set to ON.
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Control and LDS setting

It is essential that the LDS (total discharge signal transducer) is set to the correct battery types.
If different batteries are installed, the LDS setting must be altered as described below. DIP switch C on the control electronics must be
used in this case (refer to the Figure on Page 21)
DIP switch 4 must be set to 36 V.

The total discharge signal transducer must be set according to the following table. (No. 5 is the default setting.)
Digits in the 2
display

3 4 5 6 7

DIP
switch

GIS
external

GIS PzS
external

PzS Gel; GiV
(Sonnenschein)

Gel; PzV
(Deta)

1 0 1 0 1 0 1
2 1 1 0 0 1 1
3 0 0 1 1 1 1
4 OFF = 36 V

"1" signifies ON; "0" signifies OFF
"External" refers to the batteries that were not supplied by Hako.
Reset voltage: Approx. 38.5 V.

Attention: In the case of maintenance-free gel batteries, a distinction is no longer made between Sunshine and Deta batteries; the
setting is oriented according to the battery types. Setting 6 for GiV batteries and setting 7 for PzV batteries, regardless of the
manufacturer. (Due to the history, references remain Sonnenschein and Deta in the documents.)
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Viewing and deleting the last diagnostic code which occurred from the display

Viewing

Press button "G" three times; the four-digit diagnostic code appears with flashing points (last error which occurred and was cleared)
Exit from the program by turning the key switch to OFF (do not do this the system is currently switching to the "Delete" option).

Deleting

Press and hold button "O" until the display changes to 0.0.0.0.
Release the button, switch the key switch to OFF and switch it on again.
The software version appears first and then changes to the normal operating hour counter.
The last error which occurred can be read out from the memory at any time, as described in "Viewing", and viewed because the
diagnostic code is retained there.
Exit from the program by turning the key switch to OFF.
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4.2.2.3 Setting 2:
Settings of the fixed program version (FPV) using the operating panel (control and adjustment)

A B C D E F

G H J K L M N O

Control

Switch off the vehicle using the key switch.
Press and hold the buttons "N" and "O" simultaneously and then switch the key switch on.
Keep both buttons pressed until the display of the software version is replaced by a digit and then release both buttons.
Example:

is replaced by3.0 1 9 4
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The various programs can be selected using the buttons "G" (scroll forward in the sequence of digits) and "K" (scroll backwards in the
sequence of digits).
The program which is active is assigned a dash preceding the digit.
Example:

(recommended setting for Jonas 1500E)

Exit from the program by turning the key switch to OFF (do not do this you want to activate the "Setting" option).

Setting

Use the button "G" or "K" to select the required program.
Press and hold button "O" until a dash appears in front of the digit. The program is now saved and active.
Exit from the program by turning the key switch to OFF.

4
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Content of the fixed program versions (FPV):

Setting up the FPV includes programming the green button on the operating panel (button "O") as well as automatic function
procedures for the vehicle which must be set according to individual customer requirements. The behavior of the shaking device and
the filter vacuum in dependence on the cleaning units can be set up here. The various functions are listed in the following table. A
condition for certain functions is that the corresponding settings are activated (refer to Setting 3 (PPV)).

FPV (fixed program versions):

Version Function

1

- Filter vacuum is switched on with sweeping/program;
- No manual shaking as long as button remains pressed;
- No automatic shaking after sweeping/program or prior

to emptying.

2
- Shaking continues as long as button is pressed;
- Filter vacuum is switched on with sweeping/program;
- No automatic shaking prior to emptying (raise).

3

- Filter vacuum is switched on with sweeping/program;
- Automatic shaking prior to emptying (raise);
- No manual shaking as long as button remains pressed;
- No manual shaking after sweeping/program.

4

- Filter vacuum is switched on with sweeping/program;
- Automatic shaking after sweeping/program;
- No automatic shaking prior to emptying;
- No manual shaking as long as button remains pressed.

5

- Shaking continues as long as button is pressed;
- Filter vacuum is not switched on with

sweeping/program;
- No automatic shaking after sweeping/program or prior

to emptying.
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6

- Automatic shaking prior to emptying (raise);
- No automatic shaking after sweeping/program;
- No manual shaking as long as button remains pressed;
- Filter vacuum is not switched on with sweeping/

program.

7

- Automatic shaking after sweeping/program;
- No manual shaking as long as button remains pressed;
- No automatic shaking prior to emptying;
- Filter vacuum is not switched on with sweeping/

program.
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4.2.2.4 Setting 3:
Programmable program versions (PPV)

The settings described in this step must be adjusted according to customer demands. An adjustment defined at the factory must not
necessarily be used.

A B C D E F

G H J K L M N O
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Accessing the programming function

Switch off the vehicle using the key switch.
Press and hold buttons "G" and "O" simultaneously and then switch the key switch on.
Keep both buttons pressed until the display of the software version is replaced by a dashes and then release both buttons.
The display contains the programmed settings for the following options:
Display of the last (cleared) error (for approx. 5 seconds) after switching on: yes / no
Switch to basic settings after switching on: yes / no
Seat switch delay: program. Time / none
Sweeping automatically off prior to shaking: yes / no
Filter vacuum on after shaking: delayed / immediately
Shake filter: in intervals / as long as button is pressed
Automatic shaking prior to emptying: yes / no
Automatic filter shaking when sweeping/program has ended: yes / no

ON (the recommended setting for the Jonas 1500E is displayed)
OFF

Current program setting

No automatic shaking after sweeping/program
No automatic shaking prior to emptying
Filter is shaken at intervals
Filter vacuum is activated after shaking
Sweeping is not deactivated when shaking is switched on
Seat switch reacts after a delay
No actuation of basic settings after switching on
Last error is displayed
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Display last error

Select the required setting using the buttons "G" and "K".
The bar of the setting to be changed flashes.
Use button "H" to move the bar up and down.
Up = ON = diagnostic code (of error cleared) appears in the display for approx. 5 seconds after switching the vehicle on.
Down = OFF = diagnostic code (of error cleared) is not displayed.
Save the setting by pressing and holding the green button ("O") until a point appears at the bottom right of the display.

Basic setting after switching on

Select the required setting using the buttons "G" and "K".
The bar of the setting to be changed flashes.
Use button "H" to move the bar up and down.
Up = ON = Basic setting is set on pressing the Program button ("O")
Down = OFF = Basic setting is not set, i.e. current status is not altered.
Save the setting by pressing and holding the green button ("O") until a point appears at the bottom right of the display.

Seat switch delay

Select the required setting using the buttons "G" and "K".
The bar of the setting to be changed flashes.
Use button "H" to move the bar up and down.
Up = ON = The seat switch circuit is activated after a programmed time
Down = OFF = The seat switch is activated immediately, without a delay.
Save the setting by pressing and holding the green button ("O") until a point appears at the bottom right of the display.
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Sweeping automatically off prior to shaking

Select the required setting using the buttons "G" and "K".
The bar of the setting to be changed flashes.
Use button "H" to move the bar up and down.
Up = ON = Sweeping is interrupted as soon as shaking is selected (button "L")
Down = OFF = Sweeping continues after shaking has been selected (button "L").
Save the setting by pressing and holding the green button ("O") until a point appears at the bottom right of the display.

Filter vacuum on after shaking

Select the required setting using the buttons "G" and "K".
The bar of the setting to be changed flashes.
Use button "H" to move the bar up and down.
Up = ON = Filter vacuum is switched on following a delay after the shaking function
Down = OFF = Filter vacuum is switched on immediately after shaking.
Save the setting by pressing and holding the green button ("O") until a point appears at the bottom right of the display.

Shake filter

Select the required setting using the buttons "G" and "K".
The bar of the setting to be changed flashes.
Use button "H" to move the bar up and down.
Up = ON = Filter continues to be shaken as long as the button remains pressed
Down = OFF = Filter is shaken in 7 intervals (default setting) after switching on (button "L").
Save the setting by pressing and holding the green button ("O") until a point appears at the bottom right of the display.
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Automatic shaking prior to emptying (raise)

Select the required setting using the buttons "G" and "K".
The bar of the setting to be changed flashes.
Use button "H" to move the bar up and down
Up = ON = Automatic shaking is performed before the dirt hopper is raised
Down = OFF = Dirt hopper can be emptied without prior automatic shaking.
Save the setting by pressing and holding the green button ("O") until a point appears at the bottom right of the display.

Automatic filter shaking after sweeping/program

Select the required setting using the buttons "G" and "K".
The bar of the setting to be changed flashes.
Use button "H" to move the bar up and down
Up = ON = If the sweeping function is ended by pressing the green button "O", the shaking function is automatically switched on
Down = OFF = Shaking is not activated automatically when sweeping is ended.
Save the setting by pressing and holding the green button ("O") until a point appears at the bottom right of the display.
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4.2.2.5 Setting 4:
Setting the shaking intervals

Note: Normally, it is not necessary to set the shaking interval or to modify it. The interval only needs to be adapted in the case of
extreme working conditions. If set incorrectly, it can lead to malfunction of the filter system.

Accessing the programming function

Switch off the vehicle using the key switch.
Press and hold button "L" and turn the key switch on.
Keep the button pressed until the display in the operating hour counter changes (initially shows the software version), then release the
button.

The switch-on time display for the motor per cycle (t ON) appears automatically. Press button "L" again to display the switch-off time
per cycle (t OFF) and again to display the number of cycles (c). The corresponding values can be changed by pressing button "G"
(ascending order) and button "K" (descending order). Save the new values by pressing button "O" (press and hold until the outer point
in the display lights up).

Exit from the programming function at any time by switching off the key switch.

The values can be altered within the following ranges:
t ON = 0.05 - - - 2.50 sec
t OFF = 0.05 - - - 2.50 sec
c = 1 - - - 10
The default settings (tON = 0.60 sec, tOFF = 1.30 sec, c = 7) can be reset by pressing the button "L" for over 3 second (in Setup mode).
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4.2.2.6 Setting module 3 (Code A and Code B):

The DIP switches on module 3 must be set correctly because they influence the module coding and semiconductor fuse.

Module 3 Code A (-A2): Module 3 Code B (-A3):
1: OFF 1: ON
2: OFF 2: OFF
3: OFF 3: OFF
4: OFF 4: OFF
semic. Fuses: semic. Fuses:

F1 5A F1 5A
F2 63A F2 50A
F3 2A F3 2A
F4 20A F4 5A
F5 20A F5 5A
F6 5A F6 5A
F7 30A F7 5A
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4.2.3 Error messages

Diagnostic
code in
display

Error Comment

2.2.5.1. Thermostatic switch,
Main rotary brush

Is the engine overloaded?
(Continuous driving with
increased rotary brush pressure?)
Thermostatic switch defective?
Or cable break, NOC switching?
Test: Bridge Pin 1 and Pin 2 on
connector –A2.X21. If diagnostic
code still appears, Module 3
Code A (-A2) probably defective.

2.1.4.1. Anti-blocking system,
raise/lower shuttle valve
HB/SB

Short-term overloading.
Acknowledge via green button
(basic setting).

2.2.6.1. Anti-blocking system,
Main rotary brush

Semiconductor fuse: Motor briefly
overloaded. Rotary brush
possibly blocked by foreign
bodies, tape or such.

2.3.5.1. Thermostatic switch,
Motor, side brushes left
and right

Motor too hot. Brush contact area
possible too large or foreign body
in brush?
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2.3.6.1. Anti-blocking system,
Motor, side brush left

Motor briefly overloaded, e.g. run
against curb or wall.
Consequence: Acoustic signal
and SB motor switched off briefly.
Following 3 successive
occurrences, SB motor is
switched off and brush is raised

2.3.6.2. Anti-blocking system,
Motor, side brush right

Refer to 2.3.6.1. (Left-hand side
brush.)

2.3.3.2. Status, PWM module,
left-hand side brush

Module –A8 check fuse

2.3.6.4. Anti-blocking system
valve, lower side brush

Is lowering sluggish?

2.2.4.2. Anti-blocking system
valve, main brush

Sluggish? Incorrect sweeping
pattern setting?

2.3.6.5. Status, PWM module,
right-hand side brush

Module –A7 check fuse

2.4.5.1. Thermostatic switch,
suction turbine

Suction turbine motor too hot;
filter defective? Air flow volume is
too large? Belt tension is too
strong?

2.4.6.1. Anti-blocking system,
suction turbine

Short-term overloading of the fan
motor; cause possibly as with
2.4.5.1.

2.6.6.1. Anti-blocking system
valve, pivot dirt hopper

Sluggish? Cylinder OK?
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3.1.6.2. Safety fuse, Module 3
Code A
(-A2)

Check all fuses on –A2

3.1.6.3. Safety fuse, Module 3
Code B
(-A3)

Check all fuses on –A3

3.1.6.7. Safety fuse, control
electronics

No voltage supply to the
modules.

3.1.6.8. Fuse, PWM module, left-
hand side brush

Module –A8

3.1.6.9. Fuse, PWM module,
right-hand side brush

Module –A7

3.2.1.1. Total discharge signal
transducer (TSG)
defective

Measure battery voltage on the
control electronic –A1.X2
between Pin 1 and Pin 4 (36 V),
also when the vehicle is switched
off. If it is not OK, check the cable
connection to the battery plug.
Check the DIP switches for the
TSG setting on –A1. If OK and
3.2.1.1.still occurs, replace
–A1

3.3.5.1. Thermostatic switch,
hydraulic motor

Sluggish? Raise hopper
deactivated. Acknowledge using
Raise Hopper button
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3.4.5.1. Hydraulic motor hot Does traction drive run smoothly?
Is the parking brake set correctly?
Frequent driving up gradients?
Possible cable break, NOC
switching?

3.6.6.4. Time out seat contact Check seat contact switch for
function

4.3.2.1. Module 3 Code A not
detected
(-A2)

DIP switch on –A2 set
incorrectly? Check CAN bus
connection.

4.3.2.2. Module 3 Code B not
detected
(-A3)

DIP switch on –A3 set
incorrectly? Check CAN bus
connection.

4.3.3.1. Module 3 Code A no reply
(timeout)
(-A2)

Check CAN bus connection.

4.3.3.2. Module 3 Code B no reply
(timeout)
(-A3)

Check CAN bus connection.

4.6.1.1. Internal SE error Check all plug connections on –
A1 regarding corrosion; check
power supply (voltage converter).

4.6.2.1. CAN bus error (no reply –
timeout)

Check CAN bus cabling between
control electronic –A1 and
modules, check plug connections
and contacts (resistance 120 )
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4.6.3.1. CAN bus error Check CAN bus cabling between
control electronic –A1 and
modules, check plug connections
and contacts (resistance 120 )

4.6.3.2. CAN bus error (overrun) Check CAN bus cabling between
control electronic –A1 and
modules, check plug connections
and contacts (resistance 120 )

4.6.5.1. Vehicle software not
implemented

Check whether EPROM on
control unit
–A1 is fitted properly

4.6.5.2. Options set are not
possible

DIP switch set incorrectly for the
options

4.6.5.3. Module projection (too
much of module in the
vehicle)

Check DIP switch for the options
on the control unit –A1 and DIP
switch on modules –A2 and –A3
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4.2.4 Modules

4.2.4.1 A1

A1 is located underneath the left-hand operating panel
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4.2.4.2 A2 + A3

The two boards, A2 and A3, are located between the left frame and the suction fan. The boards A7 and A8 are under a cover at the
left front cover.
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4.2.5 Drive control

A ZAPI drive control is used in the J1500E. It is an H0 230 type. The control unit can be ordered under spare part no. 01153460. It is
fully configured and no setup work is necessary. The controller is located at the left frame (before the fan).

Circuit diagram

-X20
6-pin plug connector on cable
harness, vehicle side
-X20.1
6-pin plug connector on
accelerator
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Some monitoring functions are realized via the drive control.

Four sections are monitored:
1) When switching on (key switch ON)

- Watchdog
- Current sensor
- Power output MOS FET
- Triggering of contactor
- Driving direction signal
- Potentiometer connections
- EEPROM

2) Idling phase (ignition on/no function)
- Watchdog
- Current
- Triggering of contactor
- Power output MOS FET
- Potentiometer connections

3) Driving
- Watchdog
- Current
- Triggering of contactor
- Potentiometer connections
- Closing and opening of contactors

4) Continuously
- Temperature of the power supply
- Battery voltage
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4.2.5.1 Error messages

Errors are indicated by means of an LED at connector B.

Blink code Error message Status Description
1 WATCH DOG A Error in the electronic system
1 EEPROM KO A Error in the electronic system (EEPROM)
2 INCORRECT START B A driving direction is actuated during start up (or IR is connected wrongly)
3 VMN LOW B MOSFET is short-circuited
3 VMN HIGH B Diodes short-circuited or drive direction contactor jammed
4 VACC NOT OK B Potentiometer defective
5 I=0 EVER A No current flow detected while driving
5 HIGH CURRENT A Current flows during idling phase
6 PEDAL WIRE KO B Potentiometer wiring is defective
7 TEMPERATURE C Temperature > 76°C
8 DRIVER 1 KO A Driver NT1 short-circuited
8 DRIVER 1 SIC KO A Contactor coil on NT1 short-circuited
8 DRIVER 2 KO A Driver NT2 short-circuited
8 DRIVER 2 SIC KO A Contactor coil on NT2 short-circuited
8 DRIVER SHORTED B Driver short-circuited
8 CONTACTOR OPEN B Contactor does not close
9 POSITION HANDLE B Drawbar microswitch not actuated
9 INVERSION B Dead man's impact switch (IR) actuated or connected incorrectly

Cont. flashing BATTERY C Battery discharged too much
Cont. on FORW + BACK B Both driving directions selected simultaneously

Status: A: Switch system off; clear error; restart system
B: Clear error; actuate driving direction again
C: status indicator and initiate software-controlled measure as necessary
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Help on fault location:

1) WATCHDOG

Test both in idling phase as well as while driving; internal self-test of hardware and software; in case of error, replace the control unit!

2) EEPROM PAR.KO

Error related to the memory area which contains the values of the setting parameters. The system switches off. If the error continues
after having switched the key switch off and on again, replace the logic! When the alarm stops, pay attention that the parameter
values stored are deleted. (—> Basic setting)

3) EEPROM CONF. KO

Error related to the memory area which contains the configuration data of the control unit. If the error continues after having switched
the key switch off and on again, replace the logic! When the alarm stops, pay attention that the configuration stored is deleted.
(—> Basic setting)

4) EEPROM DATAKO

The data in the memory area which controls the operating hour counter is no longer correct. If the alarm stops after having switched
the key switch off and on again, pay attention that the hour counter is reset to zero.

5) EEPROM OFF LINE

Error in non-volatile memory which contains the values of the operating hour counter, the programmable parameters and alarm history.
If the error continues after having switched the key switch off and on again, replace the control unit!
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6) INCORRECT START

The sequence of start conditions is not correct. The system only starts up when the following sequence is maintained, according to
how the SAFETY SWITCH is programmed:

- key switch - drawbar microswitch - direction switch (HANDLE)

- key switch - direction switch (FREE)

- key switch + seat switch - direction switch (SEAT)
Possible causes:

a) The driving direction or drawbar microswitch has jammed.

b) The operator has not observed the sequence.

c) Incorrect wiring.

If no external fault is discovered, replace the control unit!

7) VMN LOW

Complete test in idling phase and while driving until VMN is synchronized up to 80%;
The voltage at the VMN connection is normally about 50% VBatt when the contactors are open. If this voltage is too low (< 30% VBatt),
an alarm is issued. Possible causes:
a) General contactor (if available) does not close or is not connected.
b) Short circuit between the VMN connection and -Batt (metallic foreign body, or such). (Disconnect cable at VMN connection,
switch on, error cleared).
c) Power output MOSFET short-circuited or continuously triggered by the logic; (Disconnect cable at VMN connection, switch on,
error remains, replace control unit).
d) Bypass contactor (if available) is jammed or opens too slowly.
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8) VMN HIGH

Test during idling phase;
The voltage at the VMN connection is normally about 50% VBatt when the contactors are open. If this voltage is too high (> 70% VBatt),
an alarm is issued.
Possible causes:
a) A drive direction contactor is continuously closed because of mechanical blocking or because it is constantly triggered
(incorrect contactor coil wiring)
b) Short circuit between the field winding and armature winding of the engine.

(Disconnect cable at VMN connection, switch on, error cleared, repair engine.)
c) Engine cable connected incorrectly (check field winding and armature winding).
d) Control unit power supply is defective (freewheeling or brake diodes short-circuited). (Disconnect cable at VMN
connection, switch on, error remains, replace control unit).

9) VACC NOT OK

Test during idling phase;

An alarm is indicated when the potentiometer voltage is greater than 1 V related to the minimum voltage stored.
Possible causes:
a) A wire on the potentiometer or inductive sensor has broken off.
b) The potentiometer or inductive sensor is defective.

10) I=0 EVER

Test while driving;
If the current does not exceed a defined minimum value while driving, an error message appears and the system is switched off.
Possible causes:
a) The engine resistance is too high because the engine is defective or the contact of the carbon brushes is not correct
b) The current sensor is defective (replace control unit)
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11) HIGH CURRENT

Test in idling phase, contactors open;
If the current measured is >50A, an alarm is issued and the system is switched off. The current sensor is defective (replace control
unit).

12) PEDAL WIRE KO

If no voltage is measured at Pin NPOT (A12), to which the negative connection of the potentiometer is connected, an alarm is issued.
Possible causes:
a) The wire at connection PPOT (A14) is broken.
b) The wire at connection NPOT (A12) is broken.
c) The potentiometer is defective (continuous resistance).
d) The potentiometer has a resistance >47 kOhm.

13) TEMPERATURE

This message indicates that the temperature of the control unit has increased to over 76°C.
The maximum current is reduced in steps to zero at a temperature of 86°C.
Possible causes:
a) If the alarm is triggered immediately after switching the system on with the control unit cold, the temperature monitoring
function is not working correctly (replace control unit!)
b) If the alarm is triggered after a relatively short operating time, the heat is not dissipated sufficiently (check installation
and retaining screws)

14) NO FULL COND.

Test at full speed:
If the voltage at connection VMN >1/3 VBatt at full speed, there is a fault in the diagnostic circuit and the system switches off.
If the fault continues, replace the control unit (logic part).
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15) DRIVER1KO

If the voltage at connection NT1 (A11) does not correspond to the specified value, an alarm is issued and the system switches off.
Possible causes:
a) ThewireatconnectionNT1(A11) isbrokenorthecoils in the reverse drive direction contactor is defective.
b) The internal MOSFET driver is short-circuited (replace control unit!)

16) DRIVER 1 SIC KO

If the current load at the contactor driver which triggers output NT1 (A11) is too high, an alarm is issued and the system switches off.
Possible causes:
a) Short circuit of the wire at connection NT1 (A11) against +Batt
b) Coils of the connected contactor have short-circuited or the power consumption > 5A.

17) DRIVER 2 KO
If the voltage at connection NT2 (A4) does not correspond to the specified value, an alarm is issued and the system switches off.
Possible causes:
a) ThewireatconnectionNT2(A4) isbrokenorthecoils in the forward drive direction contactor are defective.
b) The internal MOSFET driver is short-circuited (replace control unit!).

18) DRIVER 2 SIC KO

If the current load at the contactor driver which triggers output NT2 (A4) is too high, an alarm is issued and the system switches
off.
Possible causes:
a) Short circuit of the wire at connection NT2 (A4) against +Batt.
b) Coils of the connected contactor have short-circuited or the power consumption > 5A.
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19) DRIVER SHORTED (only with H0 STANDARD TRACT.)

If the voltage at connection NT1 (A11) does not correspond to the specified value, an alarm is issued and the system switches off.
Possible causes:
a) ThewireatconnectionNT1(A11) isbrokenorthecoils in the forward or reverse drive direction contactor is defective.
b) The internal MOSFET driver is short-circuited (replace control unit!)
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20) CONTACTOR OPEN

Test on actuating a driving direction;
This tests whether the selected drive direction contactor closes. To do this, a measurement is made as to whether the VMN has
the correct value. If this is not the case, an alarm is issued. Proceed as follows to clear cause:

When does the
error occur?

1st Test Result 2nd Test Result Error

Only with
drive direction

forwards

Drive direction
forwards contactor

closes for
0.3 sec and then

reopens

Yes
-->

--> A1

No
A voltage is applied to the
coils of the drive direction

forward contactor for 0.3 sec

Yes B1

No C1

Only with
drive direction

reverse

Drive direction
reverse contactor

closes for
0.3 sec and then

reopens

Yes
-->

--> A2

No
A voltage is applied to the
coils of the drive direction

forward contactor for 0.3 sec

Yes B2

No C2

In both drive
directions

Drive direction
contactor forwards or
reverse(depending on
direction selected)

closes for 0.3 sec and
then opens

Yes
-->

--> A3

No
A voltage is applied to the
coils for 3 sec at the drive
direction contactor forward
or reverse (depending on

direction selected

Yes B3

No C3
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A1 The NO contact of the drive direction contactor forward (TA) or NC contact of the drive direction contactor reverse (TI) is soiled or
blocked. Clean the contacts or replace if group of contactors, if necessary.

A2 The NC contact of the drive direction contactor forward (TA) or NO contact of the drive direction contactor reverse (TI) is soiled
or blocked.
Clean the contacts or, if necessary, replace the contactor group.A3 There is no connection to the engine:

Clean the NO
contact of the
drive direction
contactor forwards
(TA).

Clean the NC
contact of the
drive direction
contactor reverse
(TI).

Clean the NC
contact of the drive
direction contactor
forwards (TA).

Clean the NC
contact of the
drive direction
contactor reverse
(TI).
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- Carbon brushes have no contact with the collector (Fig. 1)
- Carbon brush connection cable is broken (Fig. 2)
- Motor winding is defective or motor cable is broken
- Motor connected incorrectly

Fig. 1 Fig. 2

B1 The drive direction contactor forwards is tripped correctly but does not close.
- the coil contactor is defective; measure the resistance with an ohmmeter
- the contact is mechanically blocked
- the nominal voltage of the contactor coil is higher than the battery voltage

B2 The drive direction contactor reverse is tripped correctly but does not close.
- the coil contactor is defective; measure the resistance with an ohmmeter
- the contact is mechanically blocked
- the nominal voltage of the contactor coil is higher than the battery voltage

B3 The drive direction contactor forward and reverse is tripped correctly but does not close.
- the contactor coils are defective; measure the resistance with an ohmmeter
- the contacts are mechanically blocked
- the nominal voltage of the contactor coils is higher than the battery voltage
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C1 No voltage is applied to the coils of the drive direction contactor forward. Check the connector and cable from the contactor coil to
the positive supply and to Pin A4 (NT2).

C2 No voltage is applied to the coils of the drive direction contactor reverse. PLUG
Check the connector and cable from the contactor coil to the positive supply and to Pin A11 (NT1).
C3 No voltage is applied to the coils of the drive direction contactor forwards and reverse. Check the connectors and cables from
the contactor coils to the positive supply and to Pin A4 (NT2) and A11 (NT1).

If no fault is detected at Points C1, C2, C3, replace the logic.

21) POSITION HANDLE
If the drawbar microswitch has already been actuated when switching on, an error is signalled (only when SAFETY SWITCH
is programmed to HANDLE). Possible causes:
a) Drawbar microswitch has jammed
b) Incorrect operation

22) INVERSION

If the dead man's switch is pressed during the switch-on routine, an alarm is issued.
Possible causes:
a) Microswitch for emergency parking has jammed
b) Incorrect operation
c) Incorrect wiring or programming

23) FORW- BACK

An error is indicated when two drive directions are activated simultaneously. Possible causes:
a) Wiring is defective.
b) Driving direction microswitch has jammed. If neither of these causes applies, replace the logic!

24) BATTERY
The battery is empty, i.e., the voltage supplied has dropped below 60% of the nominal voltage. An alarm is issued. The system is
switched off but can be restarted. The maximum current is then reduced to 50% of the programmed maximum current.
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5.0 Maintenance
5.1 J1500 Diesel

Maintenance work
Once

after 50 h
Every
250 h

Every
500 h

Every
1000 h

Change the engine oil x x x x
Change the engine oil filter x x x x
Check the engine speed (idling and operating speed) x x x x
Change the fuel filter x x
Check the main filter of the air filter x x x
Change the air filter safety cartridges x
Change the coolant in the cooling system x
Check the engine and hydraulic system for leaks x x x x
Change the hydraulic oil x x
Change the hydraulic oil filter x x x
Check the electrical system x x x x
Change the brake shoes x
Change the brake Bowden cables x
Check the parking and service brakes x x x x
Check the traction drive (forward and reverse drive, neutral position) x x x x
Check the exhaust system x x x
Check the tightening torque of the wheel bolts x x x
Check the antistatic chain x x x
Check the visual appearance of the vehicle x x x x
Test drive and function test x x x x
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5.2 J1500 gasoline

Maintenance work
Once

after 50 h
Every
250 h

Every
500 h

Every
1000 h

Change the engine oil x x x x
Change the engine oil filter x x x x
Check the engine speed (idling and operating speed) x x x x
Change the fuel filter x x
Check the main filter of the air filter x x x
Change the air filter safety cartridges x
Change the coolant in the cooling system x
Check the engine and hydraulic system for leaks x x x x
Change the hydraulic oil x x
Change hydraulic oil filter x x x
Check the electrical system x x x x
Change brake shoes x
Change the brake Bowden cables x
Check the parking and service brakes x x x x
Check the traction drive (forward and reverse drive, neutral position) x x x x
Check the exhaust system x x x
Check the tightening torque of the wheel bolts x x x
Check the antistatic chain x x x
Check the visual appearance of the vehicle x x x x
Test drive and function test x x x x
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5.3 J1500 LPG

Maintenance work
Once

after 50 h
Every
250 h

Every
500 h

Every
1000 h

Change the engine oil x x x x
Change the engine oil filter x x x x
Check the engine speed (idling and operating speed) x x x x
Change the fuel filter x x
Check the main filter of the air filter x x x
Change the air filter safety cartridges x
Change the coolant in the cooling system x
Check the engine and hydraulic system for leaks x x x x
Change the hydraulic oil x x
Change the hydraulic oil filter x x x
Check the electrical system x x x x
Change the brake shoes x
Change the brake Bowden cables x
Check the parking and service brakes x x x x
Check the traction drive (forward and reverse drive, neutral position) x x x x
Check the exhaust system x x x
Check the tightening torque of the wheel bolts x x x
Check the antistatic chain x x x
Check the CO value (every 6 months) x x
Leak test of the LPG system (annually) x
Check the visual appearance of the vehicle x x x x
Test drive and function test x x x x
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5.4 J1500 electric system

Maintenance work
Once

after 50 h
Every
125 h

Every
250 h

Every
500 h

Ever
1000

Check the battery acid density x x x x
Check the fan belt in terms of tension and properties x x x x
Change the brake shoes x
Change the brake Bowden cables x
Check the parking and service brakes x x x x x
Check the hydraulic system for leaks x x x x x
Change the hydraulic oil x x
Change hydraulic oil filter x x x
Clean the electric motors x x
Check the carbon brushes of the electric motors for wear x x
Check the traction drive gear oil x x x
Check the electrical system x x x x x
Check the visual appearance of the vehicle x x x x x
Test drive and function test x x x x x


