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PUSHING, TOWING, AND TRANSPORTING
MACHINE

PUSHING OR TOWING THE MACHINE

The machine can be pushed or towed if the machine
becomes disabled. Before attempting to push or tow
the machine, the electromagnetic brake system must
be disabled. To disengage the brake, insert a small
standard screwdriver between the electronic brake
lever and the hub (Figure 56).

FOR SAFETY: When brake is disabled, do not push
or tow the machine on inclines or operate
machine.

FIG. 56

Only push or tow the machine on a level surface. Do
not exceed 2 mph / 3.2 kph. When towing machine,
only tow it from the front by the stabilizer arms
(U--shape bars).

Immediately after pushing or towing the machine,
enable the brake. Never leave or operate the machine
with the brake disabled.

TRANSPORTING THE MACHINE

When transporting the machine by use of trailer or
truck, carefully follow the loading and tie--down
procedures:

FOR SAFETY: When transporting machine, go
slowly on inclines and slippery surfaces.

1. Raise the burnishing head to the up position.

2. Load the machine using a ramp that can support
the machine weight and operator. Do not operate
the machine on a ramp incline that exceeds a
19.5% grade level (Figure 57). A winch must be
used when ramp incline exceeds a 19.5% grade
level.

FOR SAFETY: When transporting machine, use a
ramp that can support the machine weight and
operator.

Do not operate the machine on a ramp incline that
exceeds a 19.5% grade level. Use tie--down straps
to secure machine to truck or trailer.

19.5% maximum ramp grade
FIG. 57

3. Once loaded, position the front of the machine up
against the front of the trailer or truck. Lower the
burnishing head to the floor and turn the key off
(Figure 58).

4. Place a block behind each wheel (Figure 58).

5. Secure the front and rear of the machine with
tie--down straps (Figure 58). Route the front strap
through the stabilizer arms (U--shape bars). Route
the rear strap above the rear axle at center. It may
be necessary to install tie-down brackets to the
floor of your trailer or truck.

FIG. 58

STORING MACHINE

The following steps should be taken when storing the
machine for extended periods of time.

1. Raise burnishing head in the transport position.

2. Park the machine in a cool, dry area. Do not
expose the machine to rain. Store indoors.

NOTE: To prevent potential machine damage store
machine in a rodent and insect free environment.

3. Remove the batteries, or charge them every three
months.
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• Head Select Mode
• Battery Select Mode
• Burnish Propel Speed Select Mode 
• Reverse Alarm Select Mode 
• Down Pressure Select Mode
• Supervisor Mode
• Active Dust Control Setup Mode

Configuration Modes are onboard software utilities that 
configure the controller to operate optional equipment 
and to electronically adjust certain output functions. The 
configuration modes are: 

This mode allows the controller to be configured for the 
24 in(61 cm) or 27 in(69 cm) burnish head.

configuration modes

Head select mode

Press and hold the (-) decrease down pressure  and 
decrease propel speed buttons while turning on the 
key switch. Release the buttons after 10 seconds. 

1. 

Observe the down pressure LEDs. Down pressure LED 
#1 indicates a 24 in(61 cm) configuration or LED #3 
indicates a 27 in(69 cm) configuration. 

2. 

Press the down pressure (-) button to select the 24 in 
(61 cm) head or press the down pressure (+) button 
to select the 27 in(69 cm) head.  

3. 

Turn the key OFF to save the selection.  4. 

27 inch
(69 cm)

24 inch
(61 cm)
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This mode allows the controller to be configured for 
different types of batteries, which affects BDI (battery 
discharge indicator) operation.

This mode allows for changes to burnish propel speed 
ranges. The default setting is medum and can be changed 
to the Low  or High Range settings.

Battery select mode

Burnish propel speed select mode

NOTE: Changing the battery selection will effect BDI (battery 
discharge indicator) operation. Use the table below to de-
termine BDI segment illumination voltages for each battery 
type. The voltage values were measured at the circuit board. Press and hold the increase propel speed button 

while turning on the key switch. Release the button 
after 10 seconds. 

1. 

Press and hold the (+) increase down pressure and 
decrease propel speed buttons while turning on the 
key switch. Release the buttons after 10 seconds. 

1. 

Turn the key OFF to save the selection. 4. 

Observe the battery gauge LEDs. Each LED indicates 
a specific battery-type selection. 

2. 

Press the decrease propel speed button to scroll to 
the desired battery selection. 

3. 

Sealed (Gel)
TNV
EU Flooded
US Flooded

BDI
LED

US 
Flooded

EU 
Flooded TNV

Sealed 
(Gel)

#5 36.8 volts 36.8 volts 36.8 volts 36.8 volts

#4 35.2 volts 35.9 volts 35.9 volts 36 volts

#3 34.7 volts 34.8 volts 35 volts 35.3 volts

#2 33.6 volts 33.9 volts 34.1 volts 34.5 volts

#1 32.6 volts 32.9 volts 33.2 volts 33.9 volts

#1* 31.2 volts 32.0 volts 32.4 volts 33.3 volts
*Indicates flashing red LED. Others are steady.
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Press the propel speed increase or decrease buttons 
to change to the desired propel speed range. 

3. 

NOTE: Reverse propel speed will always be approximately 
60% of forward propel speed. See the table below for ap-
proximate burnishing speeds within each speed range.  

Burnish 
Speed Low Range

Med 
Range

High 
Range

1 LED 125 fpm 150 fpm 175 fpm

2 LEDs 150 fpm 175 fpm 200 fpm

3 LEDs 250 fpm 275 fpm 300 fpm

Turn the key OFF to save the selection.  4. 

fpm = feet per minute

Reverse alarm select mode

Down pressure select mode

Place the directional switch in the reverse position 
and press and hold the horn button for approximate-
ly 10 seconds while turning on the key switch. If the 
reverse alarm was disabled, then the reverse alarm 
will sound indicating that the reverse alarm is now 
enabled. If the reverse alarm was already enabled, 
then the reverse alarm will not sound indicating that 
the reverse alarm is now disabled. 

1. 

Turn the key OFF to save the selection.  2. 

Press and hold the (+) increase and (-) decrease down 
pressure buttons while turning on the key switch. 
Release the buttons after 10 seconds. 

1. 

High Speed Range
Medium Speed Range
Low Speed Range

Observe the propel speed LEDs. Each LED indicates a 
a speed range; Low, Medium (default), or High. 

2. 
This mode allows the reverse alarm to be disabled in 
operating environments where alarms are not allowed 
(e.g. hospitals, quiet work space, etc.). The default setting 
is ON.

This mode allows for down pressure changes required 
with varying floor conditions or floor chemical systems.
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NOTE: Refer to the target burnish motor current values in 
the table below for each down pressure setting within each 
down pressure range.  

Head Size 
24 in(61 cm) Low Range

Med 
Range

High 
Range

1 LED 65 Amps 70 Amps 75 Amps

2 LEDs 73 Amps 78 Amps 83 Amps

3 LEDs 80 Amps  85 Amps 90 Amps

Head Size 
27 in(69 cm) Low Range

Med 
Range

High 
Range

1 LED 65 Amps 70 Amps 75 Amps

2 LEDs 73 Amps 78 Amps 83 Amps

3 LEDs 80 Amps 85 Amps 90 Amps

Supervisor mode

Turn the key OFF to save the selection.  4. 

Press and hold the (+) increase down pressure and 
increase propel speed buttons while turning on the 
key switch. Release the buttons after 10 seconds. 

1. 

Observe BDI (battery discharge indicator) LEDs #1 
and #3. If the #1 red LED is flashing, supervisor mode 
is disabled.  If the #3 green LED is flashing, supervisor 
mode is enabled. Repeat Step 1 to toggle in/out of 
supervisor mode.

2. 

Observe the vacuum LED. If the vacuum LED is ON, 
active dust control is enabled automatically during 
normal burnish mode. If the vacuum LED is OFF, ac-
tive dust control is not enabled automatically. Press 
the vacuum button to toggle this setting. 
NOTE: Must be configured for ADC.

3. 

Enabled

Supervisor Mode

Disabled

Active Dust Control
Automatically or Manually
ON with 1-STEP Burnish

High Current Range
Medium (Default) Current Range
Low Current Range

Observe the down pressure LEDs. Each LED indicates 
a specific down pressure range; Low, Medium (De-
fault), or High.  

Press the (-) decrease or (+) increase down pressure 
buttons to change  to the desired down pressure 
range setting. 

2. 

3. 

This mode allows supervisors to restrict active dust con-
trol, down pressure and propel speed settings.
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Observe the down pressure and propel speed LEDs. 
Increase or decrease the maximum down pressure 
and/or propel speed to set the fixed-maximum ad-
justments in normal burnish mode.

4. 

NOTE: Decreasing to zero LEDs for down pressure or propel 
speed in supervisor mode will exclude that function from 
supervisor mode (i.e. no restrictions for that function). This 
allows for restrictions to one function and not the other.

NOTE: When supervisor mode is enabled, the vacuum, down 
pressure, and propel speed buttons will not be operational. 
The supervisor (lock) LED will flash if these buttons are 
pressed.

ADC (Active dust control) setup mode

Press and hold the vacuum button while turning on 
the key switch. Release the button after 10 seconds. 
The vacuum LED flashes for approximately 2 seconds 
while entering ADC mode and continues to flash if 
ADC was enabled or turns OFF if ADC was disabled.   

1. 

Press the vacuum button to toggle ADC ON/OFF. The 
vacuum LED indicates whether ADC is ON/OFF.  

2. 

Turn the key OFF to save the selection.  

Turn the key OFF to save the selection.  3. 

5. 

This mode configures the controller for the optional active 
dust control feature.
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NOTE: There is 10-15 second delay between self-test initiation 
and main burnish motor activation.

Diagnostic Modes

Display software revision mode

Self-test mode

Diagnostic Modes are onboard software utilities that ser-
vice technicians can use to diagnose machine failures. The 
diagnostic modes are: 

This mode allows service technicians to verify the soft-
ware revision date.

This mode allows service technicians to initiate a control 
board output circuit test. The results are not necessarily 
pass/fail, but open or shorted. An open circuit has infinite 
resistance and a shorted circuit has approximately zero re-
sistance. The results are displayed using touch panel LEDs. 

Press and hold the 1-STEP burnish button while turn-
ing on the key switch. Release the button after 10 
seconds. 

1. 

Press and hold the increase propel speed and (-) de-
crease down pressure buttons while turning on the 
key switch. Release the buttons after 10 seconds. 

1. 

Self-test mode is active when battery LED #5 illumi-
nates.

2. 

The contoller sequentially tests each output circuit as 
shown below.  

3 . 

Observe and count the flashing down pressure and 
propel speed LEDs and use the diagram below to 
determine the software date. 

2. 

Month - One’s Place
Day - One’s Place
Year - One’s Place

Month - Ten’s Place
Day - Ten’s Place
Year - Ten’s Place

Step Circuit Description Output Pin(s)

1 Burnish Head Actuator J6-4

2 Burnish Motor Contac-
tor

J6-21, J6-23

3 Parking Brake J6-25

4 Active Dust Control 
(Option)

J9-1, J9-2

5 Horn J6-15

• Display Software Revision Mode
• Self-Test Mode
• Manual Mode
• Input Display Mode
• Propel Diagnostics Mode
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The 1-STEP LED illuminates if system passes or 
detects no open or shorted circuits. The other LEDs 
illuminate to display open or shorted output circuits. 
Use the diagram below to determine self-test results.   

4 . 

1

2

3

4
5
6

7
8

9

16

10-11-12-13-14-15

Self-Test Results

1. System Passed (No Open/Shorted Circuits)
2. (Not Used)
3. Vac Fan Circuit Open = Flashing
3. Vac Fan Circuit Shorted = Steady
4. Burnish Motor Circuit Open = Flashing
4. Burnish Motor Circuit Shorted = Steady
5. Burnish Motor Contactor Open = Flashing
5. Burnish Motor Contactor Shorted =Steady
6. Head Actuator Circuit Open = Flashing
6. Head Actuator Circuit Shorted = Steady
7. Horn Circuit Open = Flashing
7. Horn Circuit Shorted  = Steady
8. (Not Used)

9. Parking Brake Circuit Open = Flashing
9. Parking Brake Circuit Shorted = Steady 
10. (Not Used)
11. (Not Used)
12. (Not Used)
13. (Not Used)
14. (Not Used)
15. (Not Used)
16. (Not Used)

Turn the key switch OFF to exit self-test mode.5. 
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Manual mode Input display mode

This mode allows service technicians to operate controller 
outputs manually for testing or service purposes.

This mode allows service technicians to observe condi-
tional control board inputs using touch panel LEDs.

Press and hold the (-) decrease down pressure button 
while turning on the key switch. Release the button 
after 10 seconds. 

1. Press and hold the decrease propel speed button 
while turning on the key switch. Release the button 
after 10 seconds. 

1. 

2. Input display mode is active when BDI (battery dis-
charge indicator) LED #4 begins to flash. 

Manual mode is active when down pressure LED #1 
begins to flash. 

2. 

Use the table below to determine which button acti-
vates supported outputs in manual mode.

3. 

Turn the key switch OFF to exit manual mode.4. 

Button Output (Function)

(+) Increase Down 
Pressure

Lowers the Burnish Head
(momentary)

(-) Decrease Down 
Pressure

Raises the Burnish Head
(momentary)

1-STEP Burnish Burnish Motor (on/off)

Active Dust Control 
Vacuum

Vacuum Fan Motor (on/off)
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Use the diagram below to determine the condition of 
supported controller inputs.   

3 . 

1

2

3

4
5
6

7
8

9

16

10-11-12-13-14-15

Input Display Mode

1. 1-Step Button - On/Off
2. Pad Change Position Switch = Open
3. Vacuum Button - On/Off
4. (Not Used)
5. (Not Used)
6. (Not Used)
7. Directional Switch = Forward Position
8. Brake Pedal = Pressed

9. Directional Switch = Reverse Position 
10. (Not Used)
11. Flashes When Battery Requires Charging
12. Transport Position Switch = Closed
13. Ready Position Switch = Closed
14. Flashes in Input Display Mode
15. Seat Switch = Open
16. (Not Used)

Turn the key switch OFF to exit input display mode.4. 
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propel diagnostics mode

This mode allows service technicians to observe con-
ditional propel system inputs as well as certain propel 
system settings.

Press and hold the (+) increase down pressure and 
pad change buttons while turning on the key switch. 
Release the buttons after 10 seconds. 

1. 

Propel diagnostics mode is active when BDI (battery 
discharge indicator) LED #5 begins to flash. 

2. 
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Use the diagram below to determine the condition of 
supported propel system inputs and settings.   

3 . 

1

2

3

4
5
6

7
8

9

16

10-11-12-13-14-15

Propel Diagnostics Mode

1. (Not Used)
2. Directional Switch = Forward
3. Directional Switch = Reverse
4. Progressive Throttle Input
5. Progressive Throttle Input
6. Progressive Throttle Input
7. Mid-Level Brake Input*
8. (Not Used)

*Full Brake Input = No Corresponding LEDs

9. Low-Level Brake Input*
10. (Not Used)
11. (Not Used)
12. (Not Used)
13. (Not Used)
14. (Not Used)
15. Flashes in Propel Diagnostics Mode
16. (Not Used)

Turn the key switch OFF to exit propel diagnostics 
mode.

4. 
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LED FAULT DISPLAY/ AUDIBLE FAULT DESCRIPTION SET/CLEAR

B10 Faults

• Fault LED ON (Flashing)
• Down Pressure LEDs #1 and 2 ON
  (Flashing)

• Fault LED ON (Flashing)
• Down Pressure LEDs #1 and 3 ON
  (Flashing)

• Fault LED ON (Flashing)
• Down Pressure LED#2 ON
  (Flashing)

• Fault LED ON (Flashing)
• Down Pressure LED #1 ON 
  (Flashing)

Actuator Under Current

Actuator Timeout
 

SET: Head lift actuator time > 25 seconds to 
move to a destination location.
CLEAR: Correct fault condition and cycle key 
switch or press the 1-STEP Burnish button.

SET: Head lift actuator motor current < 0.5 Amps
for 1 minute.
CLEAR: Correct fault condition and cycle key 
switch.

SET: Burnish motor contactor coil circuit is 
shorted. 
CLEAR: Correct fault condition and cycle key
switch.

SET: Head lift actuator motor current > 6 Amps 
for 15 seconds. 
CLEAR: Correct fault condition and cycle key 
switch.

Burnish Motor Contactor Over 
Current 

Actuator Over Current

FMM001
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LED FAULT DISPLAY/ AUDIBLE FAULT DESCRIPTION SET/CLEAR

B10 Faults, continued

• Fault LED ON (Flashing)
• Vaccum LED ON (Flashing)  

• Fault LED ON (Flashing)
• Down Pressure LED#3 ON
  (Flashing)

• Fault LED ON (Flashing)
• Down Pressure LEDs #1, 2, and 3 ON
  (Flashing)

SET: Burnish motor current is < target current
for 1 minute (see the Speci�cations section of 
this manual for target current specifications).
CLEAR: Correct fault condition and cycle key 
switch.

SET: Vacuum motor current > 5 Amps for 
5 minutes. Or, > 7 Amps for 2 minutes. Or, > 
9 Amps for 15 seconds.
CLEAR: Correct fault condition and cycle key
switch.

SET: Burnish motor current > 125 Amps for 
5 minutes. Or, > 135 Amps for 2 minutes. Or, > 
145 Amps for 15 seconds.
CLEAR: Correct fault condition and cycle key 
switch.

Burnish Motor Over Current

Burnish Motor Under Current

Vacuum Motor Over Current

FMM001_2
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LED FAULT DISPLAY/ AUDIBLE FAULT DESCRIPTION SET/CLEAR

B10 Faults, continued

• Fault LED ON (Flashing)
• Propel Speed LED #3 ON
  (Flashing)

• BDI (Battery Discharge Indicator)
  LEDs #1-2-3-4-5  (Ripple)

4 Audible Beeps
(Repeating) 

2 Audible Beeps 
  (repeating)

Propel Interlock - Over Current  

Propel Interlock - (HPD) High Pedal 
Disable

Propel Interlock - Seat Switch Open

FMM002

SET: Propel motor current > 50 Amps for 
15 minutes. Or, > 65 Amps for 6 minutes. Or, > 
78 Amps for 4 minutes.
CLEAR: Correct fault condition and cycle key switch.

SET: Forward or reverse throttle input present 
during power up cycle. 
CLEAR: Correct fault condition and cycle key 
switch.

SET: Forward or reverse throttle input when 
seat switch is open.
CLEAR: Release throttle pedal back to neutral. 

• BDI (Battery Discharger Indicator)
  LED #1 (Flashing)

• Pad Change LED ON (Flashing)
• Supervisor LED ON (Flashing)

3 Audible Beeps
  (Repeating)

Propel Interlock - Pad Change Mode SET: Forward/Reverse throttle input while
in pad change mode. 
CLEAR: Release throttle pedal back to neutral.

Low Battery SET: Battery voltage < 31.2 volts (US Flooded), 
< 31.95 volts (EU Flooded), < 32.4 volts (TNV), or 
< 33.3 volts (Sealed Gel). 
CLEAR: Recharge batteries and cycle key switch.
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LED FAULT DISPLAY/ AUDIBLE FAULT DESCRIPTION SET/CLEAR

B10 Faults, continued

• Fault LED ON (Flashing)
• Propel Speed LED #1 ON
  (Flashing)

7 Audible Beeps
  (Repeating) 

• Fault LED ON (Flashing)
• Propel Speed LEDs #1 and 3 ON
  (Flashing)

5 Audible Beeps
  (Repeating) 

9 Audible Beeps 
  (Repeating)

Propel Interlock - Charger Interlock

Propel Interlock - Parking Brake Open

Propel Interlock - Throttle Fault

FMM002_2

SET: Battery charger interlock switch is open.
CLEAR: Disconnect charger and cycle key switch. 

SET: Throttle pedal circuit is open. 
CLEAR: Correct fault condition and cycle key 
switch.

• Fault LED ON (Flashing)

6 Audible Beeps
  (Repeating)

Propel Interlock - Brake Fault SET: Brake pedal circuit is open.
CLEAR: Correct fault condition and cycle key 
switch.

SET: EM (electro-magnetic) parking brake circuit 
is open/shorted. 
CLEAR: Correct fault condition and cycle 
key switch.
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Battery Charger, Onboard (Option)

fault possible Cause

“bat” Poor or no battery connection or reversed 
polarity

“E01” Maximum battery voltage exceeded.

“E02” Maximum battery temperature exceeded. 

“E03” Maximum charging time exceeded. 

“SCt” The total safety timer has interrupted 
charging.

“Srt” Internal charger short circuit possible.

Each time the battery charger is connected to an AC 
power supply, the charger displays; “SPE,” the software 
revision date, battery voltage, charging current, charg-
ing curve number, and finally the words “GEL” (Gel) or 
“Acd” (Lead-Acid) depending on how the charger is 
configured from the factory.  

 The onboard battery charger utilizes a 4 character digi-
tal display, 3 control indicator LEDs and a scroll button. 
The red control indicator illuminates at the beginning of 
the charging cycle. The yellow control indicator illumi-
nates when the final phase of the charging cycle begins 
and the green control indicator illuminates when the 
charging cycle is complete. 

oPERATION Faults

Pressing the scroll button during the charge cycle will 
change the display mode between; A (charging cur-
rent), U (battery voltage), h (charging time), C (charging 
amp-hours), and E (energy used KWh). 

Configuration, Lead Acid/AGM

1.	K ey Off. Disconnect battery charger from AC power 
	 supply and the batteries.  

2.	 Carefully remove the charger display cover decal to 	
	 access the programmable dip swtiches.  	

3.	 Use the table below to set the dip switches for 
	 Flooded Lead-Acid or AGM batteries. 

OBC005

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

Dip #1  #2 #3 #4 #5 #6 #7 #8

NOTE: The dip switches below are shown in the default Lead-
Acid position.

Fault messages automatically display when a fault exists.
Use the table below to identify possible causes.

TYPE #1 #2 #3 #4 #5 #6 #7 #8

Flooded OFF ON ON ON ON OFF ON OFF

AGM ON OFF OFF OFF ON OFF ON OFF

FUSE LOCATION
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Back-Up Alarm ON

B- From
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Battery Positive +   

Battery Negative -   

Note: Key Switch ON

Sw
itched B+

From
 M

1B

U
nsw

itched B+
From

 M
1B

Sw
itched B+

From
 M

1B

PMC011

35/GRN

14F/YEL

46/B
LU

56/B
LU

1A
/R

ED
4/Y

EL

23/ORG

13A/BLK

3/ORA

13A/BLK

FWD/REV Switch

J6-15

J6-22

J7

J11

J6-24

B10 Control 
Board

HORN

REVERSE
INPUT

B (-)

SWITCHED B(+)
POWER SUPPLY

SWITCHED B(+)
POWER SUPPLY

CB2 
5A

CB1 
5A

Key
Switch

Back-Up
Alarm

Enabled
• Rev Switch Input
 

• Fwd Switch Input
• Hospital Mode - Silent
• Load Current Fault
  
 

Disabled
Operational Matrix:
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Back-Up Alarm Failed to Turn ON

Step Action Value(s) Yes No

1 •	 Key On
•	 Enable back-up alarm
•	 Is there an audible fault  present? 

See “B10 
Faults” in the 
Troubleshoot-
ing section of 
this manual

Go to Step #2

2 •	 Key Off 
•	 See “Self-Test Mode”
•	 Does the Self-Test display the horn output circuit  as 

open or shorted? 

Correct Open 
or Short Cir-
cuit Condition

Go to Step #3

3 •	 Key Off
•	 See “Propel Diagnostic Mode”
•	 Check the Forward/Reverse switch inputs from the 

directional switch using the touch panel LEDs
•	 Are the forward and reverse inputs operating prop-

erly?

Go to Step # 4 Correct Faulty 
Input Condi-
tion

4 •	 Key Off
•	 Disconnect back-up alarm from main harness
•	 Apply battery voltage to back-up alarm using fuse-

protected jumper leads
•	 Does the back-up alarm turn On? 

Go to Step #5 Replace Back-
Up Alarm

5 •	 Reconnect back-up alarm to main harness
•	 Key On
•	 Enable back-up alarm  
•	 Test voltage applied to the back-up alarm as shown 

on the electrical schematic
•	 Are the electrical circuits operating as shown on the 

electrical schematic?

Go Back to 
Step #1

Identify Volt-
age Drop 
Location and 
Repair or Re-
place Neces-
sary Compo-
nents

Terms:
Backprobe = To insert voltmeter probe(s) into the back of a connector to contact a terminal(s) while the circuit oper-
ates or should be operating.
LED = Light Emitting Diode
VDC = DC Voltage
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+ - + - + - + - + - + -

NOTE: Battery charger interlock
harness connects to main
harness SW-1 interlock connection.

Battery Positive +   

Battery Negative -   

PMC021

56/B
LU

1A/RED

1/R
ED

1E/R
ED

4/Y
EL

13A/BLK

3/ORA

26/B
LU

J7J11

J6-24

J6-18

J6-5

B10 Control 
Board

B (-)SWITCHED B(+)
POWER SUPPLY

SWITCHED B(+)
POWER SUPPLY

IN
TERLO

CK

M
A

IN
 CO

N
TAC

TO
R

CB1 
5A

SW-1
Charger 
Interlock

Switch

M1B 

6 Volt 6 Volt 6 Volt 6 Volt 6 Volt 6 Volt 

FU1
150A 

E-Stop 
Switch

Onboard Battery Charger

Key
Switch

Ground
Stand-O�

14H/YEL

4B/YEL
6A

/B
LU

M1A 

D1 

D2 

AC Plug

AC Volts   

NOTE: Internal Switch
Opens When Connected
to AC Supply

Onboard Battery Charging ON
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TROUBLESHOOTING

Batteries Failed to Charge

Step Action Value(s) Yes No

1 •	 Key Off
•	 Is there a pertinent fault displayed on the onboard 

charger (bat, E01, E02, E03, SCt, or Srt)?

See “Onboard 
Battery Char-
ger Faults” 
Section of This 
Manual

Go to Step #2

2 •	 Key Off
•	 Check AC power supply
•	 Is the rated AC supply voltage present?

Go to Step #3 Check AC 
Supply Circuit 
Protection

3 •	 Key Off
•	 Disconnect batteries
•	 Unplug charger from AC supply
•	 Check fuse located on rear side (lower RH corner) of 

charger
•	 Is the fuse blown?

Replace Fuse 
and Test Char-
ger Operation

Go to Step #4

4 •	 Key Off
•	 Inspect battery and charger cables for damage, cor-

rosion, contamination or terminal problems
•	 Do any of the above conditions exist?  

Repair or Re-
place Battery 
and/or Char-
ger Cables

Go to Step #5

5 •	 Skip this step for sealed or AGM batteries
•	 Key Off
•	 Disconnect batteries
•	 Check water level of all battery cells
•	 Are the lead plates submerged?

Go to Step #6 Add Distilled 
Water Until 
Lead Plates are 
Covered.

6 •	 Key Off
•	 Load test all batteries (AGM or Lead-Acid)
•	 -or-
•	 Test specific gravity of each cell using a hydrometer 

or refractometer (Lead-Acid)
•	 Do the batteries pass a load test or are all battery 

cells within 0.050 (50 points) specific gravity of each 
other? 

Replace Bat-
tery Charger

Replace 
Battery or Bat-
teries

Terms:
AC = Alternating Current
AGM = Absorbed Glass Mat
Specific Gravity = Relative density of a substance compared to water (1.000 specific gravity)



4-22 B10 Service Information (5-13)

TROUBLESHOOTING

+ - + - + - + - + - + -

NOTE: Battery charger interlock
harness connects to main
harness SW-1 interlock connection.

Battery Positive +   

Battery Negative -   

PMC021

56/B
LU

1A/RED

1/R
ED

1E/R
ED

4/Y
EL

13A/BLK

3/ORA

26/B
LU

J7J11

J6-24

J6-18

J6-5

B10 Control 
Board

B (-)SWITCHED B(+)
POWER SUPPLY

SWITCHED B(+)
POWER SUPPLY

IN
TERLO

CK

M
A

IN
 CO

N
TAC

TO
R

CB1 
5A

SW-1
N.C. Charger
Interlock Switch
(Open = Connected 
to Charger)

M1B 

6 Volt 6 Volt 6 Volt 6 Volt 6 Volt 6 Volt 

FU1
150A 

E-Stop 
Switch

O� board Battery Charger

Key
Switch

Ground
Stand-O�

14H/YEL

4B/YEL
6A

/B
LU

M1A 

D1 

D2 

AC Plug

AC Volts   

Off Board Battery Charging ON
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TROUBLESHOOTING

Batteries Failed to Charge

Step Action Value(s) Yes No

1 •	 Key Off
•	 Check AC power supply
•	 Is the rated AC supply voltage present?

Go to Step #2 Check AC 
Supply Circuit 
Protection

2 •	 Key Off
•	 Disconnect batteries
•	 Unplug charger from AC supply
•	 Check fuse located on front side of charger
•	 Is the fuse blown?

Replace Fuse 
and Test Char-
ger Operation

Go to Step #4

3 •	 Key Off
•	 Inspect battery and charger cables for damage, cor-

rosion, contamination or terminal problems
•	 Do any of the above conditions exist?  

Repair or Re-
place Battery 
and/or Char-
ger Cables

Go to Step #4

4 •	 Skip this step for sealed or AGM batteries
•	 Key Off
•	 Disconnect batteries
•	 Check water level of all battery cells
•	 Are the lead plates submerged?

Go to Step #5 Add Distilled 
Water Until 
Lead Plates are 
Covered.

5 •	 Key Off
•	 Load test all batteries (AGM or Lead-Acid)
•	 -or-
•	 Test specific gravity of each cell using a hydrometer 

or refractometer ((Lead-Acid)
•	 Do the batteries pass a load test or are all battery 

cells within 0.050 (50 points) specific gravity of each 
other? 

Replace Bat-
tery Charger

Replace 
Battery or Bat-
teries

Terms:
AC = Alternating Current
AGM = Absorbed Glass Mat
Specific Gravity = Relative density of a substance compared to water (water = 1.000 specific gravity)
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B- From
 Stando�

Battery Positive +   

Battery Negative -   

Note: Key Switch ON

Sw
itched B+

From
 M

1B

U
nsw

itched B+
From

 M
1B

Sw
itched B+

From
 M

1B

PMC015

14A/YEL

46/B
LU

56/B
LU

1A
/R

ED
4/Y

EL

22/BRN

13A/BLK

3/ORA

J6-25

J7

J11

J6-24

B10 Control 
Board

PARKING BRAKE (24 VDC)

B (-)

SEAT

(0-5 VDC) THROTTLE

(0-5 VDC) BRAKE

SWITCHED B(+)
POWER SUPPLY

SWITCHED B(+)
POWER SUPPLY

CB2 
5A

CB1 
5A

Key
Switch

Seat Switch

27/PUR 13E/BLK

Throttle/Brake Sensor 

13B/BLK31/PNK

32/BRN

14/YEL

J6-7

A

B

C

D

Electro-
magnetic
Parking

Brake

Enabled
• Key OFF
• E-Stop Switch Open (Down)
• Battery Charger ON
• Neutral (1-2 Second Delay)
• Seat Switch Open
• Load Current Fault

 

• Key ON
• E-Stop Switch Closed (Up)
• Fwd/Rev Throttle Input
• Seat Switch Closed
  
 

Disabled
Operational Matrix:

Parking Brake, Electromagnetic (Released)
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Parking Brake Failed to Release/Apply

Step Action Value(s) Yes No

1 •	 Key On
•	 Disable electromagnetic parking brake (release)
•	 Is there an audible fault  present? 

See “B10 
Faults” in the 
Troubleshoot-
ing section of 
this manual

Go to Step #2

2 •	 Key Off 
•	 See “Self-Test Mode”
•	 Does the Self-Test display the parking brake output 

circuit  as open or shorted? 

Correct Open 
or Short Cir-
cuit Condition

Go to Step #3

3 •	 Key Off
•	 See “Propel Diagnostic Mode”
•	 Are the forward and reverse directional switch inputs 

operating properly?
•	 Is the throttle input operating properly?
•	 Is the brake input operating properly?
•	 Is the answer “Yes” to all of the above?

Go to Step # 4 Correct Faulty 
Input Condi-
tion

4 •	 Key Off
•	 See “Input Display Mode”
•	 Is the seat switch input working properly?

Go to Step #5 Correct Faulty 
Input Condi-
tion

5 •	 Key Off
•	 Disconnect electromagnetic parking brake from 

main harness
•	 Apply battery voltage to the electromagnetic park-

ing brake using fuse-protected jumper leads
•	 Does the parking brake “click” and release? 

Go to Step #6 Replace Park-
ing Brake 
Assembly

6 •	 Reconnect electromagnetic parking brake to main 
harness

•	 Key On
•	 Disable electromagnetic parking brake (release)
•	 Test voltage applied to the parking brake as shown 

on the electrical schematic
•	 Are the electrical circuits operating as shown on the 

electrical schematic?

Go Back to 
Step #1

Identify Volt-
age Drop 
Location and 
Repair or Re-
place Neces-
sary Compo-
nents

Terms:
LEDs = Light Emitting Diodes
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MTR 

B- From
 Stando�

Battery Positive +   

Battery Negative -   

Note: Key Switch ON

Sw
itched B+

From
 M

1B

U
nsw

itched B+
From

 M
1B

Sw
itched B+

From
 M

1B

PMC016

14H/YEL

36/BLU 34/YEL 45/GRN

46/B
LU

56/B
LU

1A
/R

ED
4/Y

EL

16/BLU

13A/BLK

3/ORA

J6-4

J7

J11

J6-24

B10 Control 
Board

BURNISH MOTOR 
CONTACTOR

Burnish Motor

Current Shunt
(200A/50mV)

B (-)

SHUNT HI

SHUNT LO

SWITCHED B(+)
POWER SUPPLY

SWITCHED B(+)
POWER SUPPLY

M2A 

CB2 
5A

CB1 
5A

Key
Switch

J6-27

J6-29

M2B 

D-3 

Switched B+
From M1B

Burnish 
Motor ON

Enabled
• 1-STEP Burnish ON
• Fwd/Rev Throttle Input

 

• 1-STEP Burnish OFF
• Neutral - Ready State
• Low Battery Voltage
• Load Current Fault
  
 

Disabled
Operational Matrix:

Burnish Motor ON

mmo
Sticky Note
The shunt hi and lo wires are labeled incorrectly on this schematic. The low wire must be on the same side of the shunt as the cable that routes to battery negative. 
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Burnish Motor Failed to Turn ON

Step Action Value(s) Yes No

1 •	 Key On
•	 Enable burnish motor
•	 Is there an audible fault  present? 

See “B10 
Faults” in the 
Troubleshoot-
ing section of 
this manual

Go to Step #2

2 •	 Key Off 
•	 See “Manual Mode” 
•	 Activate burnish motor in manual mode
•	 Does the burnish motor turn ON?

Go to Step #6 Go to Step #3

3 •	 Key Off 
•	 See “Self-Test Mode”
•	 Does the Self-Test display the burnish motor contac-

tor output circuit as open or shorted? 

Correct Open 
or Short Cir-
cuit Condition

Go to Step #4

4 •	 Key Off
•	 See BURNISH MOTOR-CARBON BRUSHES in the SER-

VICE section of this manual and inspect the carbon 
brushes and clean the commutator using a commu-
tator stone.

•	 Does the burnish motor pass inspection?

See BURNISH 
MOTOR - CAR-
BON BRUSHES 
in the SERVICE 
section of this 
manual

Go to Step #5 Repair or Re-
place Burnish-
Motor

5 •	 Key Off
•	 Reconnect burnish motor to main harness
•	 Key On
•	 Enable burnish motor
•	 Test voltage applied to the burnish motor as shown 

on the electrical schematic
•	 Are the electrical circuits operating as shown on the 

electrical schematic?

Go Back to 
Step #1

Identify Volt-
age Drop 
Location and 
Repair or Re-
place Neces-
sary Compo-
nents
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Power-Up ON

+ - + - + - + - + - + -

Battery Positive +   

Battery Negative -   

Note: Key Switch ON

PMC017

56/B
LU

1A/RED

1/R
ED

1E/R
ED

4/Y
EL

13A/BLK

3/ORA

26/B
LU

J7J11

J6-24

J6-18

J6-5

B10 Control 
Board

B (-)SWITCHED B(+)
POWER SUPPLY

SWITCHED B(+)
POWER SUPPLY

IN
TERLO

CK

M
A

IN
 CO

N
TAC

TO
R

CB1 
5A

Charger 
Interlock
Switch

M1B 

6 Volt 6 Volt 6 Volt 6 Volt 6 Volt 6 Volt 

FU1
150A 

E-Stop 
Switch

Key
Switch

Ground
Stand-O�

14H/YEL

4B/YEL
6A

/B
LU

M1A 

D1 

D2 
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TROUBLESHOOTING

Machine Failed to Power Up

Step Action Value(s) Yes No

1 •	 Key in On  Position
•	 Test the total battery voltage using a voltmeter
•	 Is the total battery voltage greater than 30 VDC?

Go to Step #2 Recharge 
Batteries and 
Test Power-Up 
Circuit Opera-
tion

2 •	 Key Off
•	 Test fuse #1 (150A) for continuity
•	 Is fuse #1 blown or open? 

Replace Fuse   
and Test Pow-
er-Up Circuit 
Operation

Go to Step #3

3 •	 Key Off
•	 Firmly press circuit breaker #1 to reset
•	 Is circuit breaker #1 tripped? 

Reset and Test 
Power-Up Cir-
cuit Operation

Go to Step #4

4 •	 Key On
•	 Test voltage applied to the power-up subsystem as 

shown on the electrical schematic
•	 Are the electrical circuits operating as shown on the 

electrical schematic?

Go Back to 
Step #1

Identify Volt-
age Drop 
Location and 
Repair or Re-
place Neces-
sary Compo-
nents

Terms:
VDC = DC Voltage
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Propel Subsystem

B- From
 Stando�

Battery Positive +   

Battery Negative -   

Note: Key Switch ON

Sw
itched B+

From
 M

1B

U
nsw

itched B+
From

 M
1B

Sw
itched B+

From
 M

1B

PMC018

14A/YEL

46/B
LU

56/B
LU

1A
/R

ED
4/Y

EL

22/BRN

25B/GRN

24B/YEL

13A/BLK

3/ORA

J6-25

J10-1

J10-2

J7

J11

J6-24

MTR 

Propel Motor
(0-27 VDC)

Parking Brake

B10 Control 
Board

PARKING BRAKE (24 VDC)

PROPEL 1

PROPEL 2

B (-)

SEAT

(0-5 VDC) 
THROTTLE

(0-5 VDC)
BRAKE

SWITCHED B(+)
POWER SUPPLY

SWITCHED B(+)
POWER SUPPLY

CB2 
5A

CB1 
5A

Key
Switch

Seat Switch

27/PUR 13E/BLK

Throttle/Brake Sensor 

13B/BLK31/PNK

32/BRN

14/YEL

J6-7

A

B

C

D

35/GRN
13A/BLK

FWD/REV Switch
Closed = Reverse
Open = Forward

J6-22
REVERSE

INPUT

Propel

Enabled
• Seat Switch Closed 
• Foot Throttle 
  Command
• Fwd/Rev Switch Input
 

• Seat Switch Open
• Neutral-Ready State
• Brake Command
• Controller Fault
 

Disabled
Operational Matrix:
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TROUBLESHOOTING

Machine Failed to Propel

Step Action Value(s) Yes No

1 •	 Key On
•	 Enable propel
•	 Is there an audible fault  present? 

See “B10 
Faults” in the 
Troubleshoot-
ing section of 
this manual

Go to Step #2

2 •	 Key Off 
•	 See “Propel Diagnostic Mode” 
•	 Is the variable throttle pedal input reflected by an 

LED change on the touch panel?
•	 Is the brake pedal input relected by an LED change 

on the touch panel? 
•	 Is the directional switch input (fwd/rev) relected by 

an LED change on the touch panel?
•	 Is the answer “Yes” to all of the above?

Go to Step #3 Correct Faulty 
Input Condi-
tion

3 •	 Key Off
•	 Place machine on jackstands so drive wheel is lifted 

off the floor
•	 Enable forward propel
•	 Test voltage applied to the propel subsystem as 

shown on the electrical schematic
•	 Are the electrical circuits operating as shown on the 

electrical schematic?

Go Back to 
Step #1

Identify Volt-
age Drop 
Location and 
Repair or Re-
place Neces-
sary Compo-
nents

Terms:
LED = Light Emitting Diode
VDC = Direct Current Voltage
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MTR 

D-3 

B- From
 Stando�

Battery Positive +   

Battery Negative -   

Note: Key Switch ON

Sw
itched B+

From
 M

1B

U
nsw

itched B+
From

 M
1B

Sw
itched B+

From
 M

1B

PMC019

14H/YEL

36/BLU 34/YEL 45/GRN

46/B
LU

56/B
LU

1A
/R

ED
4/Y

EL

16/BLU

13A/BLK3/ORA

J6-4

J7

J11

J6-24

B10 Control 
Board

BURNISH MOTOR 
CONTACTOR

 LIFT ACTUATOR A

 LIFT ACTUATOR B

Burnish Motor

Current Shunt
(200A/50mV)

B (-)

13/B
LK

J6-11READY
POSITION SW

TRANSPORT
POSITION SW

28/GRY

10/TAN

J6-20 DC

FA

B

SHUNT HI

SHUNT LO

SWITCHED B(+)
POWER SUPPLY

SWITCHED B(+)
POWER SUPPLY

M2A 

CB2 
5A

CB1 
5A

Key
Switch

J6-27

J6-29

M2B 

Actuator Internal 
Limit Switches 

Switched B+
From M1B

19/WHT

20/TAN

J6-23

J6-21

MTR 

Lift Actuator

Burnish 
Head Down
(Completely

- Pad ON)

Enabled
• 1-STEP Burnish ON
• Fwd/Rev Throttle Input

 

• 1-STEP Burnish OFF
• Neutral - Ready State
• Low Battery Voltage
• Load Current Fault
  
 

Disabled
Operational Matrix:

Burnish Head Lift

mmo
Sticky Note
The shunt hi and lo wires are labeled incorrectly on this schematic. The low wire must be on the same side of the shunt as the cable that routes to battery negative. 
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Burnish Head Failed to Raise/Lower

Step Action Value(s) Yes No

1 •	 Key On
•	 Enable burnish head down (completely-Pad ON)
•	 Is there an audible fault  present? 

See “B10 
Faults” in the 
Troubleshoot-
ing section of 
this manual

Go to Step #2

2 •	 Key Off 
•	 See “Manual Mode” 
•	 Attempt to raise/lower the burnish head in manual 

mode
•	 Does the burnish head raise/lower?

Go to Step #5 Go to Step #3

3 •	 Key Off 
•	 See “Self-Test Mode”
•	 Does the Self-Test display the lift actuator circuit as 

open or shorted? 

Correct Open 
or Short Cir-
cuit Condition

Go to Step #4

4 •	 Key Off
•	 Test voltage applied to burnish head lift subsystem 

as shown on the electrical schematic
•	 Are the electrical circuits operating as shown on the 

electrical schematic?

Go Back to 
Step #1

Identify Volt-
age Drop 
Location and 
Repair or Re-
place Neces-
sary Compo-
nents
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ADC (Active Dust Control) ON

B- From
 Stando�

Battery Positive +   

Battery Negative -   

NOTE: Key Switch ON

NOTE: Thermal reset circuit 
breaker located on bottom 
of canister vacuum. Push to reset.

Sw
itched B+

From
 M

1B

U
nsw

itched B+
From

 M
1B

PMC020

56/B
LU

1A
/R

ED
4/Y

EL

12/BRN

11/PNK

13A/BLK

3/ORA

J9-2

J9-1

J7

J11

J6-24

MTR 

Vacuum Motor

Thermal
Reset

Circuit
Breaker

B10 Control 
Board

VACUUM B

VACUUM A

B (-)

SWITCHED B(+)
POWER SUPPLY

SWITCHED B(+)
POWER SUPPLY

CB1 
5A

Key
Switch

Vacuum Fan
(Active Dust

Control)

Enabled
• 1-STEP Burnish ON 
• Vacuum ON 

 

• 1-STEP Burnish OFF
• Vacuum OFF
• Low Battery Voltage
• Load Current Fault
 

Disabled

 

Operational Matrix:
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ADC (Active Dust Control) Failed to Turn ON

Step Action Value(s) Yes No

1 •	 Key On
•	 Enable ADC vacuum fan
•	 Is there an audible fault  present? 
•	 NOTE: If the fan LED does not turn on/off when the fan 

button is pressed, then the machine is not configured 
for the ADC option. See CONFIGURATION MODE in the 
TROUBLESHOOTING section of this manual.

See “B10 
Faults” in the 
Troubleshoot-
ing section of 
this manual

Go to Step #2

2 •	 Key Off 
•	 See “Manual Mode” section of this manual
•	 Activate ADC vacuum fan in manual mode
•	 Does the vacuum fan turn On? 

Go to Step #5 Go to Step #3

3 •	 Key Off 
•	 See “Self-Test Mode”
•	 Does the Self-Test display the vacuum fan output 

circuit as open or shorted?

Correct Open 
or Short Cir-
cuit Condition 

Go to Step #4

4 •	 Key Off
•	 Reconnect vacuum fan motor to main wire harness
•	 Key On
•	 Enable ADC vacuum fan subsystem
•	 Test voltage applied to the ADC vacuum fan subsys-

tem as shown on the electrical schematic
•	 Are the electrical circuits operating as shown on the 

electrical schematic?

Go Back to 
Step #1

Identify Volt-
age Drop 
Location and 
Repair or Re-
place Neces-
sary Compo-
nents

Terms:
LED = Light Emitting Diode
ADC = Active Dust Control
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SERVICE

SECTION  5

5-1B10 Service Information (5-13)

Service
	 MAIN BURNISH HEAD. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 5-2
		  LIFT ACTUATOR. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 5-2
			   Removal. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 5-2
			   Installation. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 5-3
		  BURNISH HEAD ASSEMBLY. . . . . . . . . . . . . . 5-4
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5-2 B10 Service Information (5-13)

SERVICE

Main burnish head

reMoving lift actuator

1. 

2. 

3. 

4. 

5. 

Key Off and disconnect batteries. 

Remove cotter and clevis pins from the tube-end of 
the lift actuator and carefully lower the burnish head 
to the floor. Set hardware aside.

Remove cotter and clevis pins from the motor-end of 
the lift actuator and set hardware aside.

Remove electrical panel mounting hardware (5) and 
lower panel to allow access to electrical components. 

Disconnect lift actuator from wire harness. 

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine and remove key.

NOTE: Use a long pry bar to lift the burnish head while 
removing the clevis pin. This will release the tension on the 
clevis pin, allowing for easy removal of the clevis pin.

NOTE: Alternative Method to Release Clevis Pin Tension: 
Support burnish head using a floor jack and turn actuator 
screw-drive using a pliers until clevis pin moves freely.
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SERVICE

installing lift actuator

1. 

2. 

3. 

4. 6. 

5. 

6. 

Key Off. 

Connect lift actuator to wire harness.

Turn key On and allow actuator to spin freely until it 
stops and then turn the key Off.

Turn actuator tube by hand to set the exposed 
thread length to 3.75 in (9.5 cm) as shown below.

Push lift actuator connector through frame grommet 
and remove lift actuator. 

Install motor-end lift actuator clevis and cotter pins.

Place a jack beneath the center of the burnish head 
and carefully lift the head to align the actuator tube 
mounting holes with the lift mechanism mounting 
holes.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine and remove key.

NOTE: Apply electrical tape to secure the actuator con-
nector to prevent damage while inserting the connector 
through the frame grommet.
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SERVICE

7. Insert the tube-end clevis and cotter pins.

reMoving burnish head assembly

1. 

2. 

3. 

5. 

4. 

Enter Manual Mode. See Manual Mode in the TROU-
BLESHOOTING section of this manual.  

Lower the burnish head and then turn the key off and 
disconnect the batteries.

Disconnect electrical cables (2) from motor.

Remove spring link mounting hardware (2) and set 
aside.

Proceed to step 5 if removing burnish head to service 
the spring-loaded lift mechanism.
Remove burnish head mounting bolts (4) and set 
aside. Remove burnish head.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine and remove key.
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SERVICE

Installing burnish head assembly

1. 

6. 

7. 

8. 

Installation is the reverse of removal. See INSTALLING 
LIFT ACTUATOR in the SERVICE section of this manual.

Remove tensioner spring assemblies (2) and set 
aside.

Carefully remove the burnish head pivot hardware (2)  
and set hardware aside.

Remove burnish head.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine and remove key.NOTE: Note orientation of washers, spacers, and springs 

before removal.

NOTE: The linkage will release spring tension upward ap-
proximately 1-2 inches when the hardware is removed. 
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SERVICE

Removing burnish motor

installing burnish motor

Carbon brushes

2. 

1. 

1. 

1. 

2. 

3. 

3. 

4. 

5. 

Remove burnish pad and use it as a protective pad 
beneath the motor when the burnish head is placed 
upside down.

See REMOVING BURNISH HEAD ASSEMBLY in the 
SERVICE section of this manual.

Installation is the reverse of removal.

See REMOVING BURNISH HEAD ASSEMBLY in the 
SERVICE section of this manual.

Remove upper motor cover mounting hardware and 
and set cover aside.

Remove brush holder ring mounting hardware and 
brush mounting ring.

Remove burnish pad driver mounting hardware (1).

Insert a sacrificial M8 bolt into the motor shaft and 
drive the motor and head assembly off of the pad 
driver.

Remove motor mounting hardware (4) and motor 
from burnish head assembly.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.

NOTE: Do not remove (4) brush holder phillips screws. The 
mounting nuts on the bottom side will fall into motor.
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SERVICE

4. 

5. 

6. 

Remove brush tensioner springs (8).

Replace carbon brushes if they are less than 10mm 
(0.375 in).

Clean the commutator using a stone and then use 
compressed air to clean any dust from inside the 
motor.

MBM002

10mm (0.375 in)

Carbon Brush Wear Limit:
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SERVICE

removing steering assembly

1. 

2. 

3. 

4. 

5. 

6. 

Loosen front access panel hardware (4) and remove 
front access panel and set aside.

Remove drive assembly lower mounting hardware (4) 
and set aside.

Remove steering wheel center cap and set aside.

Remove steering wheel mounting hardware (1).

Remove steering wheel from steering shaft using a 
hammer and chisel as shown below. Be sure to place 
the chisel on the metal insert of the steering wheel. 
Set steering wheel, shaft key, and boot aside.

Remove control console mounting hardware (4) and 
set aside.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.

wheel drive assembly
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SERVICE

7. 

8. 

9. 

10. 

11. 

12. 

Carefully pry upwards to remove the instrument 
panels from the control console.

Disconnect wire harness from instrument panels and 
set panels aside.

Remove control console and set aside.

Loosen steering joint set screws (2) and disconnect 
steering shaft from drive assembly shaft. Set key 
aside.

Loosen steering joint set screws (2) and disconnect 
steering shaft from drive-assembly steering shaft. Set 
key aside.

Loosen locking collar set screws (2) and remove lock-
ing collar from shaft . Set collar aside.

NOTE: Note positions before removing wires from panel 
components.

NOTE: The purpose of the locking collar is to prevent steer-
ing bearing damage if excessive downward force is applied 
to the steering wheel.
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SERVICE

13. 

14. 

Jack machine slowly to remove steering assembly 
from machine.

Disconnect wire harness from wheel drive assembly.

installing steering assembly

removing wheel drive assembly

1. Installation is the reverse of removal.

1. 

2. 

3. 

Loosen front access panel hardware (4) and remove 
front access panel and set aside.

Disconnect wheel drive assembly from wire harness 
and set cover and mounting hardware aside.

Remove mounting hardware (4) and set aside.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.
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SERVICE

installing wheel drive assembly

4. Carefully jack up machine to remove drive assembly.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.
1. Installation is the reverse of removal.
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SERVICE

carbon brushes

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.

1. Remove (4) commutator brushes.

2. Replace carbon brushes if they are less than 10mm 
(0.375 in).

MBM002

10mm (0.375 in)

Carbon Brush Wear Limit:

3. 

4. 

Remove electrical connection box from drive assem-
bly .

Replace carbon brushes if they are less than 10mm 
(0.375 in).

MBM002

10mm (0.375 in)

Carbon Brush Wear Limit:
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SERVICE

removing drive tire

1. 

2. 

3. 

4. 

5. 

See REMOVING WHEEL DRIVE ASSEMBLY in the SER-
VICE section of this manual and remove the wheel 
drive assembly.

Remove rubber dust cover and set aside.

Draw a line on the brake and drive assemblies to 
reference orientation during reassembly.

Remove brake assembly mounting hardware (3) and 
set aside.

Remove brake and rotor and set aside.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.

6. Remove snap ring and set aside.
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SERVICE

7. 

8. 

9. 

10. 

Remove shaft spline and key.

Remove wheel assembly end plate using a two-jaw 
puller.

Remove wheel mounting hardware (8).

Lift to remove tire from wheel drive assembly and set 
aside.

installing drive tire

1. Installation is the reverse of removal.

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.
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SERVICE

Checking air gap

Parking bRAKE, ELECTROMAGNETIC

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine and remove key.

FOR SAFETY: When servicing machine, disconnect bat-
tery connection before working on machine.

1. 

2. 

3. 

4. 

5. 

Key Off and batteries disconnected.

Remove rubber dust cover and set aside.

Check the brake air gap next to each mounting 
pedestal using a feeler gauge. The air gap must be 
between 0.008 in (0.20mm) and 0.012 in (0.31mm).  

If an air gap adjustment is required, then remove the 
electrical box/slip-ring brush holder to access the up-
per brake pedestal adjustment.  

Adjust each pedestal to set the air gap separately:
•	 Loosen screw
•	 Turn pedestal using an 8mm open-end wrench
•	 Tighen screw
•	 Check air gap
•	 Repeat as needed until 0.008 in(0.20mm) - 0.012 

in(0.31mm) air gap is achieved next to each 
pedestal.
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SERVICE

Checking Rotor

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.

2. 

3. 

4. 

5. 

Draw a line on the brake and drive assemblies to 
reference orientation during reassembly.

Remove brake assembly mounting hardware (3) and 
set aside.

Remove brake and rotor.

Measure the thickness of the brake rotor using a 
vernier caliper. Replace the rotor if it is less than 		
4 mm (0.18 in) thickness.

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

BET006

New = 6.3mm (0.25in)
Minimum = 4mm (0.18in)

1. Remove rubber dust cover and set aside.
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SERVICE

Testing brake resistance

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface, turn off machine, remove key and 
disconnect batteries.

1. 

2. 

3 . 

Disconnect brake assembly from wire harness.

Backprobe the brake connector using an Ohmmeter.

The brake resistance value should read 26-30 Ω.

Logic board

Removing Logic board 

FOR SAFETY: When servicing machine, disconnect bat-
tery connections before working on machine.

1. 

2. 

3. 

Key Off and batteries disconnected.

Remove electrical access panel mounting hardware 
(5) and lower access panel.

Attach a static wrist strap to the battery (-) stand-off 
or battery (-) terminal to prevent ESD damage to the 
logic board.
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SERVICE

installing Logic board 

FOR SAFETY: When servicing machine, disconnect bat-
tery connections before working on machine.

1. 

2. 

4. 

5. 

6. 

7. 

Installation is reverse of removal.

See CONFIGURATION MODE in the TROUBLESHOOT-
ING section of this manual to configure the software 
to match the actual machine configuration (i.e. active 
dust control, 24 in/27 in head, etc.).

Remove logic board cover mounting hardware (7) 
and cover and set aside.

Disconnect logic board from wire harness.

Remove logic board assembly mounting hardware 
(4).

Remove logic board assembly.

NOTE: Always use two wrenches when securing the power 
supply terminals or damage to the circuit board will occur. 
Also, make sure the power supply terminals are secured  on 
the new board before installation. The torque specification 
52 in-lbs (6 Nm). 
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SERVICE

NOTE: See steering column removal in the STEERING AS-
SEMBLY REMOVAL procedure in the SERVICE section of this 
manual.

TESTING THROTTLE/BRAKE SENSOR

TBS001

A
BC

D

E F

PIN/CAVITY NOTES COLOR

A POWER (BATTERY +) RED

B FORWARD OUTPUT (0-5Vdc) YELLOW

C BRAKE (0-5Vdc) BLUE

D GROUND (BATTERY -) BLACK

E GATE A N/A

F GATE B N/A

ABCD

ABCD

TBS002

VDC

VDC

FOR SAFETY: Before leaving or servicing machine, stop 
on level surface.

FOR SAFETY: When servicing machine, jack machine 
up at designated locations only. Block machine up 
with jack stands.

FOR SAFETY: When servicing machine, avoid mov-
ing parts. Do not wear loose jackets, shirts, or sleeves 
when working on machine .

1. 

2. 

3. 

Jack machine up so front drive wheel is not touching 
the floor. Block machine up with jack stands.

The throttle and brake hall effect sensor is a compo-
nent of the pedal subassembly.

Key On. Backprobe the power supply to the throttle/
brake sensor terminals A and D using a voltmeter as 
shown below. The voltmeter should display battery 
voltage.
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SERVICE

ABCD

ABCD

TBS003

VDC

VDC

ABCD

ABCD

TBS006

VDC

VDC

5. 

4. 6. 

7. See PROPEL DIAGNOSTIC MODE in the TROUBLE-
SHOOTING section of this manual. There should be a 
corresponding change in LEDs on the display when 
depressing the throttle pedal.

Key On. Backprobe the throttle sensor output termi-
nals B and D using a voltmeter as shown below. The 
voltmeter should display 0-5 volts proportional to 
0-100% propel pedal movement.

Key On. Backprobe the brake sensor output terminals 
C and D using a voltmeter as shown below. The volt-
meter should display 5 volts when the brake pedal is 
activated

See PROPEL DIAGNOSTIC MODE in the TROUBLE-
SHOOTING section. The change in voltage in Step 6 
should correspond to a LED change on the instru-
ment panel.
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