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2.

INTRODUCTION

The Permaquip Kubota is an Off-Road Rail Vehicle (RRV) that has been designed to
facilitate the transportation of goods and personnel. These benefits can be
enhanced further when used in conjunction with the Permaquip™ Rail Mover, Type
B Towing Trolley, Gas Bottle Trolley, Personnel Carrier, Drum Trolley and Railman.
The Permaquip Kubota RRV is a 4 x 4 vehicle fitted with a diesel engine, which has
the ability to carry two persons in addition to the payload located in the rear. This
payload area can also accommodate an additional four passengers when on rail.
The Kubota base vehicle has been equipped by Permaquip with the following
features:








Front and rear rail gear.
Ramps for on/off tracking across track (optional).
Control module.
Front and rear work lights.
Rear load/seating arrangement.
Towing/propelling couplings for use with the range of accessories.
Hydraulic & air brake couplings for use with the range of accessories.

The fail-safe brake system(s) causes the brakes to be applied when one of the
following occurs:
 The Trolleys or Personnel Carrier brakes away from the consist and causes
the hydraulic or air hose to rupture.
 A break in the Break-away Warning Circuit, in conjunction with the Marker
Light Board.
 The Engine Stops are operated.
 Operation of the handbrake at the driving position.
 Full application of the footbrake.
 Turning the brake system to the ‘Off’ position.
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3.

SAFE AND CORRECT USE

Please keep this User Guide for future reference.
To ensure safe and correct use of the Permaquip Kubota the following should be
noted:

Wear eye and feet protection when using the Permaquip Kubota.
Additional Personal Protective Equipment (PPE) should be worn
according to local regulations.
During transit the Permaquip Kubota must be kept away from all
electrified lines.

The Permaquip Kubota must be repaired where applicable and retested
if any component becomes damaged, suspected to be damaged or the
vehicle has been derailed.

For information and data on all aspects of the base vehicle, refer to the
Kubota Operator’s Manual supplied.

The connecting trolleys must be equipped with a compatible active
failsafe braking system to operate in conjunction with the brake system
fitted to the vehicle. Ensure that the working pressures (when applicable)
of the connecting trolleys are within the pressure defined in the Technical
Specification.
Do not operate in areas where the DC third and / or conductor rails are
live.
Do not use the Permaquip Kubota for any other purpose than as
described in the introduction.
Do not hold off the trailer brakes using mechanical means.
Do not allow any load protrusions to face downwards such that they
could interfere with the trailer braking mechanism.
No passengers are allowed in the rear load area when on the highway.
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Only lift the Permaquip Kubota using the designated lifting points and
with the Lifting Frame. Do not lift when loaded with goods or personnel.

Ensure that only Permaquip approved tow bars are used when
connecting trailers to the Permaquip Kubota for towing / propelling and
between connecting trailers within the consist. Ensure that the Locking
Pins are located fully.
Ensure that all Personnel are clear of the vehicle and consist before
moving.
Stopping distances will greatly increase in wet or icy conditions.

Perform an additional risk assessment before using the vehicle in areas
where there are raised check rails and bridge guards.

Dispose of used oil and batteries responsibly and in accordance with
local regulations.
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4.
Width
Length
Height
Mass (unladen)
Centre of mass

TECHNICAL SPECIFICATION
Kubota 4 x 4
1820 mm
3400 mm (rail gear up)
2100 mm
1165 kg (standard)
1184 kg (standard + mounted lifting beam)

Should only be lifted using the Permaquip Lifting Beam

 Payload in rear load area of the Kubota, on rail only
 Payload in rear load area of the Kubota, on road

400 kg
0 kg

 Maximum seating capacity of the Kubota, front
 Maximum seating capacity of the Kubota, rear, on rail only
 Seating capacity of the Kubota, rear, on road

2
4
0

 Maximum towing/propelling capacity1
 Maximum number of trolleys that can be connected2
 SWL of Lifting Beam

6,500 kg
4
1,200 kg

 Maximum speed on Points and Crossings
 Maximum speed on plain line

5 mph
20 mph

 Hydraulic Pressure for Trailer Connections
 Air Pressure for Trailer Connections (where fitted)

80 - 140 bar
5 - 6 bar







200 mm
1:25 mm
200 mm
1:25
80 m

Maximum cant when on/off tracking
Maximum gradient when on/off tracking
Maximum cant
Maximum gradient
Minimum curve radius

1

Ensure that connections to the Permaquip Kubota are made using the Permaquip
approved tow bars, the brakes fitted to the trolleys are equipped with a compatible
active failsafe hydraulic or air braking system and that the trolleys can operate to the
same speed limits. These trolleys must have steel wheels.
2

Ensure that the maximum towing / propelling capacity1 is not exceeded.
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Off-road Driving (not on rail)
 Maximum side slope angle

20°

Note that the following points must be taken into account:
 Wet, loose or muddy ground conditions will significantly reduce the angle and
should not be used.
 All loads must be removed from the vehicle.
 Check that the wheels on the downhill side are not going to drop into any
depressions and that the uphill wheels will not run over any obstacles that will
increase this angle.
The front and rear rail gear will affect the approach, departure and ramp over
angles. Perform a risk assessment of all areas for suitability before use.
Please refer to the Kubota Operator’s Manual for additional information.
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4.1. Oil Specifications
The recommended oil for the hydraulic failsafe braking system is:
 Anti-wear hydraulic oil with an ISO viscosity grade 46.
Ensure that any alternatives used are to the same specification.
The specifications for the lubricants used within the Kubota itself can be found within
the Kubota Operator’s Manual. However a brief summary of these are shown below:
Grease
Multi-purpose grease NLGI-2 or NLGI-1 (GC-LB).
Transmission oil
Oil for the transmission case, front axle case, knuckle case, hydraulic pump and
power steering to be Kubota UDT or Super UDT fluid. Alternatives are not
recommended.
Brake fluid
Kubota DOT3. Alternatives are not recommended.
Engine oil
Oil that meets API Service Classification CD, CE or CF.
Use a SAE30, SAE10W-30 or 10W-40 above +25°C.
Use a SAE20, SAE10W-30 or 10W-40 between 0 and +25°C.
Use a SAE10W or SAE10W-30 below 0°C.
Engine Coolant
Fresh clean water with anti-freeze that is suitable for aluminium engines.

4.2. Battery Specifications
The vehicle has been fitted with an additional battery. The specification is:
 Valve regulated lead acid, AGM, 12v, 42Ah
Replacement batteries must be to the same specification. If either of the batteries
are charged at any time, then ensure that a suitable 12v multi-stage charger, that
can accommodate wet lead acid and AGM batteries, is used.
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4.3. Product Compliance
The Permaquip Kubota complies with the following:
 RSSB standard RIS-1530-PLT. Note the following:
1. The vehicle may on/off track, travel, and work under live overhead lines.
2. The vehicle will not operate spring loaded points.
3. The vehicle will not travel over raised check rails.
 The latest issue of CoP0014.
 Directive 2006/42/EC
Safety of Machinery.
 Directive 93/68/EEC
CE Marking.
 Directive 2004/108/EC
EMC.
For use in a commercial environment and not for use in a residential
environment.
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4.4. Noise
The sound levels are as below:
 Exterior sound level (stationary)
 Exterior sound level (moving)
 Driver-perceived sound level (stationary)

78.6 dB(A)
77.8 dB(A)
85.0 dB(A)

4.5. Vibration
The Hand Arm Vibration at the driver’s position has been measured as less than the
action level of 2.5 m/s2 and therefore no additional measures need to be taken into
account.
The Whole Body Vibration for passengers located on the rear load bay seats has
been measured as less than the action level of 0.5 m/s2 and therefore no additional
measures need to be taken into account.
Uncertainty is 50% of the values stated.
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5.

GENERAL LAYOUT

The base vehicle general layout is defined in the Kubota Operator’s Manual.

5.1. Vehicle Cab Controls
There is a Control Module mounted on the Permaquip Kubota front frame, as shown
below.

These controls have the following function:







Warning Buzzer (trailer breakaway).
Engine Stop Button.
Trailer Brakes - hydraulic, off and air (where fitted).
Work Lights (front, off and rear)
Vehicle Mode (road, rail and stationary).
CCTV Monitor.
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5.2. W6a Gauge

The road tyres infringe on the W6a gauge and therefore the vehicle
should not be used in areas of raised check rail.
The following shows the Permaquip Kubota within the W6a track gauge when on
track.
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5.3. Rear Seat/Load

When exiting from the rear seats, face towards the front of the vehicle to
step down as this is the safest method (in the same manner to climbing
down a ladder). Step on white areas only as these have a gritted non-slip
surface.
An Engine Stop and horn button have been fitted to allow passengers on the rear
seats (rail mode only), as shown below.

The Engine Stop will stop the engine, thereby bringing the vehicle to a stop in the
required distance (rail mode only).
The rear seats can be raised should loads be required to be carried. It is not
recommended that loads and personnel are transported at the same time.
Loads can be restrained by using the rear load bay fabrication tubes. Do not over
tighten any restraints, causing damage to the load or fabrication.
Each raised and lowered position should be locked in position with the Safety Pin, as
shown below.
Seats up
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Seats down
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5.4. Position of Labels
There are a number of labels located on the Permaquip Kubota. It is important that
these are always present, clean and clearly defined. The Data Panel compliant to
RIS-1530-PLT is located on each front wing. The following show their relative
positions:

Front and Rear Tyre pressure

No Access located on both
front wings

Working Pressure Limits
located near both Brake Couplings

Lifting Point SWL both sides

Towing capacity located at both ends

Operational Limits located
in the cab

Rear load/seat area SWL

OHL warning on each ROPS post
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6.

OPERATING INSTRUCTIONS

For information and data on all aspects of the base vehicle, refer to the
Kubota Owners Manual supplied.
The following outlines the correct and safe procedures for operation of the
Permaquip Kubota.

6.1. Pre-Use Checks
Before the Permaquip Kubota is used ensure that:
 The Shift Maintenance Schedule checks are carried out.
 The Front Rail Gear is raised and locked in position, with the Safety Pins
inserted, as shown below.

Front rail in raised position

Safety Pin in position

 The Rear Rail Gear is raised and locked in position, with the Safety Pins
inserted, as shown below.
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Rear rail in raised position

Safety Pin in position

 All equipment within the vehicle loading area is secured. The Towbar and Fire
Extinguisher should be located as shown below.

Tow bar in position

Fire Extinguisher in position

 All towing / propelled trolleys that are to be coupled to the Permaquip Kubota
later are secure.
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6.2. On and Off Tracking Area
The diagram below outlines the minimum area required to on and off track the
Permaquip Kubota.
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6.3. On-tracking Procedure

Ensure that no passengers are in the vehicle.

Note the maximum cant and gradient, as defined in the Technical
Specification.

Ensure that the appropriate track possession has been confirmed.
Do not use the ramps within the ‘strike-in’ zone of an automatic level
crossing unless appropriate manual controls of the crossing are in place.
Do not use the ramps where a fixed train approach warning system is
fitted unless appropriate warning measures are in place to provide an
alternative safe system of work.
Do not use the ramps if HVI track circuits are installed unless the circuits
have been disconnected or the personnel installing the ramps are
wearing appropriate PPE.
Assess the area for the most suitable method of on-tracking and position the vehicle
accordingly. The following details the correct procedures for on-tracking:

Level Crossings
 Drive the vehicle onto the rails at a suitable, (as directed by the supervisor),
level crossing and ‘centre’ all four wheels thus ensuring that all of the
Permaquip Kubota wheels are positioned over the rails and the front wheels
are straight. Apply the handbrake.
 Refer to the sections ‘Lowering the Front Rail Gear’ and ‘Lowering the Rear
Rail Gear’.

Passage of Traffic

Always ensure that the ramps are moved to a position of safety after use
as they do not allow the passage of other traffic.
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Excessive Ground to Rail Height

Always check that there are no signalling installation components before
using the ramps.

Always drive slowly. Use 4 wheel drive if the rail/ramps are wet (2 wheel
drive is usually acceptable in dry conditions). Apply the handbrake whilst
the ramps are being repositioned.
In the event that the ground to rail height is too great, utilise the on/off tracking
ramps (optional).
Referring to the following sequence, the process for on-tracking is as follows:

Layout the ramps as shown

Continue to cross the 4-foot

MAN-M-O-190_13
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approx. 30° to the track

Start positioning the front tyres onto
the rail heads, moving the ramps
into position according to the tyre
positions. Use the handbrake when
repositioning the ramps.
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Continue to drive slowly, again moving the
ramps into position according to the tyre
positions

As the vehicle moves forward the
rear tyres will start to climb onto the
rail head

Continue until the rear tyres are on the rail
head and the rear rail gear can be lowered

Ensure the front wheels are aligned
with the rail, the front rail gear is
lowered and the steering lock is
engaged

Lifting directly from a transport lorry onto the track
 Lift the Permaquip Kubota from the lorry and into position, aligned over the
track. While the vehicle is just off the rail head, lower the front rail gear.
 Continue to lower the vehicle slowly, allowing the front rail wheels and tyres to
contact with the rail.
 Continue to lower the vehicle onto the track until the rear tyres touch the rail.
 Align the front tyres with the rail and engage the steering lock.
 Lower the rear rail gear – if the rear rail gear is not in line, drive forward slowly
until it comes in line and then lower the rail gear.
 Drive forward slowly to ensure all wheels are aligned and that the tyres are
located fully on the rail head.
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6.4. Lowering the Rail Gear
Once on track, the front rail gear can be lowered. The marker lights or work lights
can be used to illuminate the working area if required.

 Remove the two lock pins from the stowed position.
 Remove the lift handle form the storage position and locate the handle into the
socket tube on the rail gear cross beam.
 Lower the rail gear onto the track, passing the over centre position. Note that
the rail gear is assisted by a gas strut to reduce the manual handling.
 Replace the lock pins into the on-rail position.
In a similar manner to the front rail gear, lower the rear rail gear into position. Ensure
all lock pins are in position, and that the lift handle is placed back into the storage
position.
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6.5. Start-up

Observe the operating parameters defined in the Technical Specification.

Observe the operating restrictions and safe working practices as defined
by national and local regulations.
 Ensure that the road wheels are in line with the track.
 Engage the Steering Lock, locating the Steering Lock pin into the nearest slot.
If a slot does not align, move the steering to the nearest one.

 Ensure that the transmission is in 4WD and the differential lock is not engaged.
 Ensure that when driving forwards the Vehicle Mode is switched to Rail and
the Marker Light Direction is switched to Forward.
Ensure that when driving in reverse the Vehicle Mode is switched to Rail and
the Marker Light Direction is switched to Reverse.

The vehicle is now ready to be driven on the track.
Before the vehicle is manoeuvred on the track, the following procedure should be
performed:
 Removing the Dummy Plug from the Marker Light Sockets on the vehicle.
Check that the Break-away Warning Buzzer sounds at the driving position
and that it ceases when the Marker Light Board is plugged in.
 Check the Engine Stop is released. Start the vehicle engine and check that
the Engine Stops will stop the engine.
 Restart the engine. Make sure that all personnel are clear. Turn on the Trailer
Brakes, release the vehicle hand brake and check that all the connecting
trolley Service Brakes release. Re-apply the hand brake and check that the
Service Brakes are applied.
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 Release the hand brake and move forward and fully apply the footbrake.
Check that the Service Brakes are applied and that the consist stops smartly.
 Release the hand brake and move forward and partly apply the footbrake.
Check that the consist stops gently.
 The Service Brake trolleys are now ready to be loaded. Check that all loads
are safely secured before moving off.
Note: Maximum speed is ~12 mph when the gear selector is in the ‘reverse’ position.
Maximum speed is ~10 mph when the gear selector is in the ‘low’ position.
Maximum speed is ~18 mph when the gear selector is in the ‘Medium’ position.
Maximum speed is ~25 mph when the gear selector is in the ‘High’ position.
Only use the ‘high’ position when off track and on the road and when suitable
conditions allow.

6.6. Off-tracking Procedure

Ensure that no passengers are in the vehicle.

Note the maximum cant and gradient, as defined in the Technical
Specification.
Assess the area for the most suitable method of off-tracking and position the vehicle
accordingly. The following details the correct procedures for off-tracking:
Crossings and prepared Access Points
 Drive the vehicle onto the level crossing and apply the handbrake.
 Refer to the sections ‘Raising the Front Rail Gear’ and ‘Raising the Rear Rail
Gear’.
 Disengage the Steering Lock, as shown below.

 The vehicle can then be driven off the track.
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Excessive Ground to Rail Height
In the event that the ground to rail height is too great, utilise the on/off tracking
ramps (optional) as described in the On Tracking Procedure section, but in reverse.

6.7. Raising the Rail Gear
 Remove the two lock pins from the on-rail position.
 Remove the lift handle form the storage position and locate the handle into the
socket tube on the rail gear cross beam.
 Raise the rail gear off the track, passing the over centre position. Note that the
rail gear is assisted by a gas strut to reduce the manual handling.
 Replace the lock pins into the stowed position.
 In a similar manner to the front rail gear, raise the rear rail gear into position.
Ensure all lock pins are in position, and that the lift handle is placed back into
the storage.

6.8. CCTV
The CCTV system automatically comes on when the vehicle is started. The monitor
is located within the Control Module and the camera is located on the rear number
plate light mount.
The CCTV system fitted is intended to aid reverse travel, particularly at dusk / dawn
and at night when visibility is restricted. It does not replace the need for a Machine
Controller when reversing.
During strong sunlight, the CCTV monitor image will be difficult to see, but visibility
will be good in these conditions anyway.
The unit is non-serviceable, other than sparingly cleaning with clean water to remove
the dirt from the camera lens.
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6.9. Using the Lifting Beam

Ensure that only the Lifting Beam is used to lift the vehicle as this will
ensure that the vehicle is not damaged and that the lift is safe.

1. Connect the Lifting Beam central eye to the lifting vehicle, ensuring that the
stabiliser hook is facing the front of the vehicle, as shown below.

2. Lower the Lifting Beam down to the Kubota RRV so that it is just above the
ROPS frame and inline with the lifting points.
3. Connect each lifting hook onto each of the vehicle lifting eyes, as shown
below.
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4. Loop the fabric strap around the front top bar of the ROPS frame and connect
both ends of the strap into the stabiliser hook of the Lifting Beam, as shown
below.

5. Slowly lift the vehicle. Check that the lifting hooks are not twisted in the lifting
eyes. Continue to lift the vehicle. Note that the vehicle may move forward /
backward slightly until it is balanced – the stabiliser hook / fabric strap is
designed to reduce this movement.

Note: An optional storage bracket can be fitted upon request. This allows the Lifting
Beam to remain on the top of the ROPS frame, ready to use. Note that the unladen
mass of the vehicle will increase.
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7.

TOWING AND PROPELLING

Ensure that the trolleys that are to be towed / propelled meet the
parameters defined in the Technical Specification.
Refer to the appropriate product User Guides before use (Permaquip
Type B Towing Trolley, Personnel Carrier, Drum Trolley, Rail Mover and
Railman User Guides are supplied with the product but additional copies
are also available on request or can be downloaded from the website).
The following outlines the correct and safe procedures for operation of the
Permaquip Kubota when used for towing / propelling appropriate equipment such as
the Permaquip™ Type B Towing Trolley, Personnel Carrier, Drum Trolley Rail Mover
and Railman.
7.1. Connecting to the Vehicle (with hydraulic brakes)
 The vehicle and trolleys should be placed on track adjacent to one another
with the vehicle parking brake applied and engine turned off.
 The trolleys can be manoeuvred by operating the failsafe brake with the
handle supplied. This allows the operator to connect the rigid tow bar between
the vehicle and trolley. Ensure that it is secured with the tow bar pins and
locked in place with the clip pins attached. Note that the R clip needs to be
used when connecting the Personnel Carrier tow bar to the front of the Kubota.
 For trolleys fitted with the active failsafe hydraulically operated break-away
braking system – simply connect the hydraulic brake connectors on the vehicle
and trolley using the hydraulic connecting hose. Note that the length of this
hose may vary depending on the consist configuration.
 When the vehicle is restarted and the hand brake released, the hydraulic
system will pump the brake operating cylinders on the trolleys.
Note that this connecting hose cannot be released when there is sufficient
pressure within the system to hold the failsafe brakes in the ‘off’ position.
 Wait until the brakes can be seen to be released before engaging gear and
moving off. When braking to a stop, apply the vehicle brakes gently in good
time before the stopping point is reached.
 Harder braking action will release the hydraulic pressure holding the trolley
brakes off and they will apply fully in approximately 4-5 seconds. Having
stopped, apply the vehicle handbrake which will then release the pressure in
the system and ensure that the trolley brakes are applied.
 In the event of the trolleys becoming detached from the vehicle the hydraulic
connecting hoses will sever and the trolley brakes will be applied.
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7.2. Connecting to the Vehicle (with air brakes)
 The vehicle and trolleys should be placed on track adjacent to one another
with the vehicle parking brake applied.
 Flip the trailer brake switch to the air brakes position. The compressor will start
up and the air reservoir will start to fill / top up. Wait until the compressor
switches off (tank is full) as an initial check prior to towing / propelling any
consist. The pressure gauge on the console should reach approximately 8 bar
/ 116 psi.
 The trolleys can be manoeuvred by operating the failsafe brake with the
handle supplied. This allows the operator to connect the rigid tow bar between
the vehicle and trolley. Ensure that it is secured with the tow bar pins and
locked in place with the clip pins attached. Note that the R clip needs to be
used when connecting the Personnel Carrier tow bar to the front of the Kubota.
 Connect the air brake “C” couplings on the RRV and trolley using the air
connecting hose. Note that the length of this hose may vary depending on the
consist configuration.
 When the hand brake is released, the air will be passed through the air hoses
to release the failsafe brakes on the trolleys within the consist.
 Wait until the brakes can be seen to be released before engaging gear and
moving off. When braking to a stop, apply the vehicle brakes gently in good
time before the stopping point is reached.
 Harder braking action will release the air pressure holding the trolley brakes off
and they will apply fully in approximately 4-5 seconds. Having stopped, apply
the vehicle handbrake which will maintain the released pressure in the system
and ensure that the trolley brakes are applied.
 The tank pressure should be maintained between 6 – 8 bar to ensure that the
5.5 – 6 bar is maintained when braking.
 In the event of the trolleys becoming detached from the vehicle the air
connecting hoses will sever and the failsafe trolley brakes will be applied.

7.3. Failsafe Break-away Warning System
 The failsafe break-away warning system works through the Marker Light
Board, which is attached to the end of the last trolley in the consist. The
Marker Light Board Cable connects between the Marker Light Board and the
RRV. A connector is fitted to the front and rear of the Permaquip Kubota to
allow connections for towing and propelling. Note that the length of this Cable
may vary depending on the consist configuration. A Dummy Plug is supplied to
allow the Permaquip Kubota to be driven when it is not being used for towing /
propelling.
 When swapping the vehicle lights for the Marker Lights, the Control Module
Warning Buzzer will sound to indicate that the lights are disconnected. This will
continue until the trolley Marker Lights are reconnected.
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 In the event of the trolleys becoming detached from the vehicle the Marker
Lights will disconnect from the vehicle. This will cause the Warning Buzzer to
sound, thus indicating that either the Marker Lights are disconnected or the
trailer has broken free of the vehicle.

8.

ON ROAD (OPTIONAL)

Ensure that the vehicle is registered and modified for on road use.
The Permaquip Kubota can be used on road as it is EU homologated. However the
vehicle must be registered (with the DVLA in the UK) and have the Road Kit fitted.
This kit incorporates the following parts:





Amber warning light.
Dash mounted amber light switch.
Extended front wheel arches.
Front red marker light covers and retaining pins.

The amber warning light should not be used when on track. The extended front
wheel arches do not affect the track gauge or operation of the rail gear. The front red
marker light covers should be repositioned when on track, as shown below.
Position when on track
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9.

ROUTINE MAINTENANCE AND TESTS

For information and data on all aspects of the base vehicle, refer to the
Kubota Owner’s Manual supplied.

Contact Permaquip for all non-standard additional equipment adjustment
and repairs. Refer to Permaquip or an authorised Kubota agent for all
base vehicle adjustment and repairs.

The following list outlines the additional equipment fitted by Permaquip to the Kubota
base vehicle:
 Front and Rear Rail Gear
 Front and Rear Trailer Couplings
 Fail-safe Braking System with Front and Rear Brake couplings and Marker
Light Board electrical connectors.
 Control Module
 Rear load / seat tub
 Front and rear work lights
 Battery Management System
 Associated electrical wiring

The following sections give guidance during the routine maintenance operations.
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9.1. Engine and Gearbox Access
The rear load / seat tub can be slid backwards to gain access the engine and
gearbox.

Remove the fastener (shown removed),
one from each side, and slide the load tub
back.

Continue to pull back until the rear
fastener contacts the load tub stop. If
the load tub needs to be completely
removed, then remove this fastener
from both sides.

Ensure that all fasteners are replaced after the maintenance has been undertaken,
with a spring washer to secure in place.

9.2. On Track Fault Finding
Problem

Probable Cause
Vehicle loaded heavy on one
side.

Possible Remedy
Move load to centre of vehicle.
Re-align.

Vehicle pulls
noticeably to the
left or right when
on track.

Vibration felt in
the vehicle when
traveling on track.

MAN-M-O-190_13

Rail Wheels not aligned with
vehicle.
Vehicle road tyres under
inflated.

Check pressure. Inflate to correct
pressure if low. Do not exceed tyre
manufacturer’s recommended
maximum pressure.

Front road wheel toe-in out
Rail Wheel out of alignment.

Adjust.
Re-align on test track.

Mounting hardware loose.

Tighten all bolts to the recommended.

Rail Wheel bearings loose.

Tighten/replace bearings.

Vehicle rim bent.

Replace wheel. Check tyre condition.
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9.3. Trailer Hydraulic Brake System
Some vehicles have been fitted with a hydraulic braking system to accommodate the
trailer brakes. The pressure must be set to that shown in the Technical Specification.
The oil tank, mounted on the pump, is located under the front bonnet, as shown
below. Ensure that oil to the correct specification only is used.

The hydraulic pressure must be checked on both connections (front and rear),
according to the frequency outlined in the Maintenance Programme (see MAN-M-O191).
Do not connect a pressure gauge directly to these connections, as any attempt to
set the correct pressure will be unreliable – use a long hose between the gauge and
connectors to simulate the trailers.
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9.4. Trailer Air Brake System
Some vehicles have been fitted with an air braking system to accommodate trailers
that have been fitted with air brakes. The pressures must be set to those shown in
the Technical Specification.

The air pressure must be checked on both connections (front and rear), according to
the frequency outlined in the Maintenance Programme (see MAN-M-O-191).
Do not connect a pressure gauge directly to these connections, as any attempt to
set the correct pressure will be unreliable – use a long hose between the gauge and
connectors to simulate the trailers.

9.5. Rail Wheel Inspection for Wear
The rail wheels have a P1 profile. Use the appropriate Go / No-go gauge to check for
wear.

9.6. Road Wheel Toe-in
The front road wheel toe-in geometry has been altered. It is essential that the toe-in
is adjusted to 0° ±5mm, i.e. both of the front wheels / tyres are parallel to the vehicle
and parallel to each other.
Any adjustments and measurements must be made while the vehicle is on flat, level
and firm ground.
The tyres must be to the same specification as originally fitted (25x10-12 HDWS, 6
ply).
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9.7. Gear Re-alignment
There are two means of adjustment:
 Spacers can be fitted or removed, thereby adjusting the height and wheel
loads.
 The suspension / axle units can be moved slightly about the holes, thereby
adjusting the back-to-back.

9.8. Rail Wheel Checks
Rail Wheels which do not run true on the tread and flange will vibrate and give a
rough ride. If the vehicle vibrates and gives a rough ride on rail, there may be foreign
matter (dirt, rust, paint, etc.) between the wheel and hub, the spindle bearings may
be worn, or the tread and flange of the wheel may be worn or damaged causing a
wobbling sensation.
Track test the vehicle to verify whether the vibrations were caused by loose Rail
Wheels or flanges.

9.9. Suspension Checks
Do not leave heavy loads in the rear load bay whilst on track for prolonged periods.
If the suspension units ‘squeak’, then dirt has become trapped inside the nylon
bushes and the shaft. Clean out the units with clean brake fluid from both ends.
No further maintenance is required as they are sealed for life.

9.10. Wheel Bearing Checks
To check the wheel bearings, remove the metal cover to expose the castle nut and
split pin.
The bearings fitted are taper roller bearings. Ensure that the castle nut is not
tightened – there should be 0.10mm end float. Usually it is sufficient to tighten the
nut, back it off ½ turn and then fit the split pin.
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9.11. Life Guard Checks
The rubber life guards should be renewed if damaged, worn or age hardened. The
gap from the rail head should be approximately 25mm to allow for suspension travel
(the maximum gap permitted is 30mm).

9.12. Battery Management System
The Permaquip Kubota is fitted with a battery management system.
The system includes a second battery and a split charge relay to ensure that the
extra power demand does not overload the vehicle’s main battery.
The main vehicle battery will be charged first. Once the voltage reaches 13.7v, the
split charge relay allows both batteries to be charged simultaneously.
When the engine is stopped or the main battery voltage drops below 12.8v, the split
charge relay separates the two batteries, thereby reducing the risk of not being able
to start the vehicle.
The voltage sensitive relay also protects the circuit from harmful engine start-up
spikes.
The split charge relay is non-serviceable.

9.13. Rail Gear Gas Struts

To assist the operator to lower and raise the rail gear, gas struts are
fitted. These units are under considerable force so care must be taken
should they need to be removed or replaced.
They are non-serviceable.

9.14. Track Test
It is recommended that the vehicle is track tested. The vehicle should be at its
normal operating load for track testing. The vehicle should be track tested when:





The Rail Wheel equipment is installed on the vehicle.
Any adjustments are made to the Rail Wheel equipment.
The load on the vehicle is changed.
Periodically to ensure that the vehicle is tracking properly.
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The vehicle must be placed on straight, level, tangent track.
 Apply spray paint to the flanges on treads of all Rail Wheels.
 Lower and lock the Front and Rear Rail Gear.
 Operate the vehicle for a short distance at a normal operating speed.
The paint should wear evenly around the flanges and treads of all Rail Wheels. If the
paint is worn evenly on all Rail Wheels, the vehicle and Rail Wheel equipment is
properly aligned.
If the paint did not wear evenly, note which Rail Wheels, flange and / or tread the
paint is worn on and:
 Repaint the flanges and treads on all Rail Wheels.
 Operate the vehicle in reverse for a short distance at a normal operating
speed.
 Note which Rail Wheels, flange and/or tread the paint is worn on.
If the paint wore off on the right front flange when travelling forward and then on the
left rear flange when travelling in reverse, the vehicle is probably not aligned
properly.
Have the vehicle frame checked for proper alignment.
9.15. Resetting the CCTV Camera
If the CCTV monitor is always on, regardless of road / rail mode or ignition on / off,
the auxiliary battery has been left to go flat (thereby allowing the CCTV system to go
back to factory default mode and not to Rail mode, standby). To reset the CCTV the
following procedure needs to be undertaken:
1. Recharge the battery with a suitable charger.
2. Turn off the vehicle ignition.
3. Undo the 8 panel screws on the control module, ensuring that the panel does
not fall out.
4. Unscrew the 4 nuts on the monitor support – ensure that the pillars do not
rotate.
5. Remove the monitor off the pillars.
6. Press the ‘Power’ button (located on the front, top right). This will reset the
monitor to ‘standby’ shown by the red LED.
7. Reassemble in reverse order, taking care not to allow the monitor support
pillars to rotate or to trap any wires.
8. The monitor will now operate correctly, only working in Rail mode.
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Note: A hole can be drilled into the front panel of the control module, which is in line
with the ‘Power’ button, with a blanking grommet fitted. Note that the water
resistance will significantly reduce should the grommet not be fitted or be lost (this
will invalidate any warranty).

9.16. Fastener Torques
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9.17. Vehicle Wiring (Additional Equipment)
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9.18. Control Module PCB
The functions controlling the rail conversion are performed by the Control Module
PCB, located under the front bonnet, as shown below.

All fuses and relays are replaceable, with their function and position shown on the
information label. Ensure replacements are to the same specification.
This label is located on the underside of the front bonnet, a shown below.

The Control Module PCB is not waterproof. When cleaning the vehicle, do not
expose the electrical system to water. During normal use and operation, water does
not ingress into this front area.
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9.19. Air Brake Schematic
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10. TRAINING
Persons that will operate, maintain and test the Permaquip Kubota should undertake
a programme of training. This programme of training should include the following
aspects:








Product familiarisation.
Component location and function.
Product preparation.
Safe and Correct Use.
Maintenance.
Testing.
Practical experience.

Permaquip Ltd offer a training service – please contact us for further details.
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11. ORDERING
DESCRIPTION

PART NO

Permaquip Kubota

35935

Rail Mover

34613

Type B Towing Trolley
fitted with the
Hydraulic Brake Insert

33284

Type B Towing Trolley
fitted with the
Personnel Carrier Insert

33375

Drum Trolley

33514
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Railman

30585

Lifting Beam

36186

Marker Light Board

33801

On Road Kit

36394

Lightweight On/Off
Tracking Foam Ramp

040991656

Lightweight On/Off
Tracking Foam Centre
Slab

040991657

Lightweight On/Off
Tracking Foam Centre
Infill

040991658

Lead assembly (25m)

34379

Lead assembly (18m)

34378

Lead assembly (10m)

33812

Lead assembly (7.5m)

33869

Lead assembly (4.5m)

33870

Permaquip Ltd offer a maintenance and testing service – please contact us for
further details.
Our contact details are shown on the front of this User Guide.
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12. ISO46 OIL MATERIAL SAFETY DATA SHEET
The following outlines the oil supplied within the fail-safe rail braking system of the
Permaquip Kubota.
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Your Notes
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