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TECHNICAL SPECIFICATIONS
Model Nautilus Rider Scrubber/Sweeper
Model No. PB450DSL, PB450GAS, PB450LPG
General Machine Specifications
Length:. . . . . . . . . . . . . . . . . . . . . . . . . . .95.00 in
Width with side scrub brush retracted: . . 60.50 in
Width with side scrub brush extended:. . 65.50 in
Height to lowest steering position. . . . . . 60.50 in
Height w/overhead guard . . . . . . . . . . . . 83.50 in
Wheelbase:. . . . . . . . . . . . . . . . . . . . . . . 47.75 in
Front tires: . . . . . . . . . . . . . . . . . . . . . . . .16 in x 6 in molded
Rear tires: . . . . . . . . . . . . . . . . . . . . . . . . 18 in x 5 in press on
Aisle width U-turn: . . . . . . . . . . . . . . . . . .8 ft - 11.7 in
Empty vehicle weight . . . . . . . . . . . . . . . 3,250 lbs
Gross vehicle weight . . . . . . . . . . . . . . . .4,800 lbs
Maximum forward speed: . . . . . . . . . . . . 7.7 mph
Maximum reverse speed: . . . . . . . . . . . . 4.0 mph
Maximum climb angle (Traveling):. . . . . .10 degrees
Maximum climb angle (Scrubbing):. . . . . 8 degrees
Scrubbing system
Cleaning path (main brushes) . . . . . . . . 45 in
Cleaning path (w/optional side brush) . . 60 in
Main brush diameter:. . . . . . . . . . . . . . . .12 in
Main brush length:. . . . . . . . . . . . . . . . . .45 in
Main brush speed:. . . . . . . . . . . . . . . . . .425 RPM
Main brush force:. . . . . . . . . . . . . . . . . . .200 lb - 400 lb
Side scrub brush diameter:. . . . . . . . . . . 16 in
Side scrub brush speed:. . . . . . . . . . . . . 200 RPM
Solution Tank capacity:. . . . . . . . . . . . . . 105 gal
Recovery Tank capacity:. . . . . . . . . . . . . 105 gal
Demister chamber capacity:. . . . . . . . . . 17 gal
(2) Debris trays, total capacity:. . . . . . . . 2.1 cu ft
Vacuum fan speed:. . . . . . . . . . . . . . . . . 11,500 RPM
Vacuum water lift: . . . . . . . . . . . . . . . . . .35 in

4

TECHNICAL SPECIFICATIONS



5

FEATURES
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TRANSPORTING MACHINE
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PREVENTATIVE MAINTENANCE
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32

PREVENTATIVE MAINTENANCE



33

PREVENTATIVE MAINTENANCE



34

PREVENTATIVE MAINTENANCE



35

PREVENTATIVE MAINTENANCE



36

PREVENTATIVE MAINTENANCE



37

PREVENTATIVE MAINTENANCE



38

PREVENTATIVE MAINTENANCE



39

PREVENTATIVE MAINTENANCE



40

TROUBLESHOOTING



41

TROUBLESHOOTING



42

TROUBLESHOOTING



43

TROUBLESHOOTING



44

TROUBLESHOOTING



45

TROUBLESHOOTING



46

TROUBLESHOOTING



47

TROUBLESHOOTING



48

ADJUSTMENTS & PROCEDURES

NAUTILUS MAIN BRUSH AND IMPELLER PRESSURE RELIEF ADJUSTMENTS

These adjustments are necessary if the hydraulic manifolds are supplied with the relief valves set at zero or incorrectly set.

MAIN BRUSH PRESSURE RELIEF ADJUSTMENT:

•Install an appropriate pressure gauge at the gauge port on the main hydraulic manifold.  The gauge port (GA) is located on the left side of the 
manifold when viewed from the front of the machine.
•Disconnect the electrical connection to the main brush solenoid SV3 located in the lower left manifold port 3.2 (after the first 5 prototypes the 3.2 
port location will be embossed as 10).  This will block the flow out of the manifold and force the fluid flow to go over the relief valve RV2.
•Loosen the lock nut and unscrew the pressure adjustment screw on the pressure relief valve RV2.  This will allow all of the fluid flow to pass at low 
pressure through the relief valve.
•Start the machine and switch the engine throttle switch to operating (high) speed.
•Turn on the brushes.
•Turn the pressure relief adjustment screw in (clockwise) while monitoring the hydraulic pressure on the pressure gauge.
When the gauge reads 2500 psi (it will vary a little, and that is OK) tighten the adjustment screw lock nut and turn off the engine.

NOTE: Perform the adjustment as quickly as possible.  During this set up do not run the machine for an extended period of time after the pressure 
relief is set as the hydraulic oil will generate excessive heat when going through the pressure relief valve. 
•Reconnect the electrical connection to the SV3 solenoid.

This completes the main brush pressure relief adjustment.
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ADJUSTMENTS & PROCEDURES

IMPELLER PRESSURE RELIEF ADJUSTMENT:

Install an appropriate pressure gauge at the gauge port on the impeller hydraulic manifold.  The gauge port (GA) is located on the face of the 
manifold when viewed from the front of the machine.
In order to force the hydraulic fluid through the relief valve it is necessary to block the flow from the manifold to the impeller.
•Remove the hydraulic hose from the outlet of the hydraulic manifold at port VF OUT located on the top of the manifold and plug (pressure tight) 
the fitting on the manifold and the end of the hose.
•Loosen the lock nut and unscrew the pressure adjustment screw on the pressure relief valve RV1 located in port 9.2.  This will allow all of the fluid 
flow to pass at low pressure through the relief valve.
•Start the machine and switch the engine throttle switch to operating (high) speed.
•Turn on the impeller.
•Turn the pressure relief adjustment screw in (clockwise) while monitoring the hydraulic pressure on the pressure gauge.
When the gauge reads 2500 psi (it will vary a little, you will probably not get it to read exactly 2500 and that is OK) tighten the adjustment screw 
lock nut and turn off the engine.

NOTE: Perform the adjustment as quickly as possible.  During this set up do not run the machine for an extended period of time after the pressure 
relief is set as the hydraulic oil will generate excessive heat when going through the pressure relief valve. 
•Reconnect the hydraulic hose to the impeller solenoid.

This completes the main brush pressure relief adjustment.

NAUTILUS MAIN BRUSH AND IMPELLER PRESSURE RELIEF ADJUSTMENTS
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ADJUSTMENTS & PROCEDURES

NAULTILUS SCRUB BRUSH FLOOR PRESSURE ADJUSTMENT
Before the scrub head floor pressure adjustment can be performed the reduction valve at the main hydraulic manifold port 4.1 must be adjusted to 
450 psi (The purpose of this valve is to change the variable inlet pressure (approximately 700 psi) to a constant output pressure of 450 psi which is 
applied to the piston-end of the scrub head lift cylinder.  450 psi is the pressure required to raise the scrub head at full engine rpm).  

If this valve has already been adjusted go to “Setting the scrub brush floor pressure controller”.

To adjust the reduction valve at port 4.1:  
•Install a tee fitting with a gauge port between the main hydraulic hose and the hydraulic manifold at port BLA.  
•Attach a suitable hydraulic pressure gauge to the gauge port in the tee fitting.
•Zero the pressure gauge if necessary.
•Loosen the lock nut on the adjustment stud on the reduction valve located on the main hydraulic manifold at port 4.1
•Insure that the green “One-Touch” switch is in the off position.
•Start the engine
•Set the throttle switch to high. 
•Turn the reduction valve adjustment stud clockwise until the pressure gauge reads 450 psi.  

(Note: It is not possible to attain 450 psi if the restrictor orifice fitting is not installed at the power steering unit pressure port.)

•Tighten the reduction valve locknut.
•Verify the pressure reading.
•Turn off the engine.
•Replace the hydraulic hose at port BLA.
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ADJUSTMENTS & PROCEDURES

NAULTILUS SCRUB BRUSH FLOOR PRESSURE ADJUSTMENT
Setting the scrub brush floor pressure controller (proportional valve driver)

The floor brush pressure controller (located on the left front face of the operator console) provides three separate brush floor pressure forces by 
controlling the hydraulic pressure output of the proportional reduction valve located on the main hydraulic manifold at port 6.1.
This variable output pressure is applied to the rod-end of the scrub head lift cylinder.  This variable pressure is balanced against the steady 450 psi 
provided by the reduction valve (above) to achieve the desired scrub brush floor pressure.
The controller has a left control knob, a right control knob, and an information screen. 
The right control knob scrolls between the various setting titles.
The left control knob provides input settings.

Description of the adjustable parameters:
P1 – The low brush floor pressure setting. 
P2 – The medium brush floor pressure setting
P3 – The high brush floor pressure setting
P4 – The P4 setting is not used.  (Any number input will have no effect.)
J9 – Jog. This is used to simulate a P1 – P3 setting and its effect on the brush pressure in real time.  (This does not require an input setting.)
UP - The ramp time required for the output signal to increase by 1 amp.
dn - The ramp time required for the output signal to decrease by 1 amp.
dF – Dither frequency. (Dither is an oscillation feature that eliminates slip stick in the operation of the solenoid.)
di – Display orientation 
SA – Save settings
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ADJUSTMENTS & PROCEDURES

NAULTILUS SCRUB BRUSH FLOOR PRESSURE ADJUSTMENT
The unit must be on to input settings.
Turning the right control knob scrolls through the parameters listed above.
Turning the left control knob changes the settings of each parameter.
The settings are saved by turning the right control knob to SA and rotating the left control knob one full turn (in either direction).

CONTROLLER SETTINGS:

Set P1 to 1.48 A   Providing 200 lbs of brush pressure against the floor (415 psi at port BLB)
Set P2 to 1.98 A   Providing 300 lbs of brush pressure against the floor (730 psi at port BLB)
Set P3 to 2.18 A   Providing 400 lbs of brush pressure against the floor (865 psi at port BLB)
P4 – Not used

Set UP to 00.5 SEC
Set DN to 00.5 SEC
Set Df (dither) to 250 Hz
dI = screen orientation – no setting should be required.
SA (save settings) – Turn the left control knob one full turn (in either direction).
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ADJUSTMENTS & PROCEDURES
WITH OPTIONAL SIDE SCRUB

NAULTILUS DUAL CONTROLLER ADJUSTMENT FOR MAIN SCRUB BRUSH AND 
OPTIONAL SIDE SCRUB BRUSH FLOOR PRESSURE ADJUSTMENT.

Before the scrub head floor pressure adjustment can be performed the reduction valve at the main hydraulic manifold port 4.1 must 
be adjusted to 450 psi (The purpose of this valve is to change the variable inlet pressure (approximately 700 psi) to a constant
output pressure of 450 psi which is applied to the piston-end of the scrub head lift cylinder.  450 psi is the pressure required to raise 
the scrub head at full engine rpm).  
If this valve has already been adjusted go to “Setting the scrub brush floor pressure controller”.
To adjust the reduction valve at port 4.1:  
•Install a tee fitting with a gauge port between the main hydraulic hose and the hydraulic manifold at port BLA.  
•Attach a suitable hydraulic pressure gauge to the gauge port in the tee fitting.
•Zero the pressure gauge if necessary.
•Loosen the lock nut on the adjustment stud on the reduction valve located on the main hydraulic manifold at port 4.1
•Insure that the green “One-Touch” switch is in the off position.
•Start the engine
•Set the throttle switch to high. 
•Turn the reduction valve adjustment stud clockwise until the pressure gauge reads 450 psi.  
(Note: It is not possible to attain 450 psi if the restrictor orifice fitting is not installed at the power steering unit pressure port.)
•Tighten the reduction valve locknut.
•Verify the pressure reading.
•Turn off the engine.
•Replace the hydraulic hose at port BLA.
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Setting the main scrub brush floor pressure (Using the dual proportional 
valve driver)
The dual floor brush pressure controller (located on the left front face of the operator console) provides three separate 
brush floor pressure forces for the main scrub brushes by controlling the hydraulic pressure output of the SV4 
proportional reduction valve located on the main hydraulic manifold at port 6.1. and provides three separate brush floor 
pressure forces for the side scrub brush by controlling the hydraulic pressure output of the SV9 proportional reduction 
valve located on the SSB hydraulic manifold at port 6.2.
For the main scrub brushes this variable output pressure is applied to the rod-end of the scrub head lift cylinder.  This 
variable pressure is balanced against the steady 450 psi provided by the reduction valve (above) to achieve the desired 
scrub brush floor pressure.
For the side scrub brush this variable output pressure is applied to the piston-end of the side scrub head lift cylinder.  This 
variable pressure is balanced against the steady 450 psi provided by the reduction valve (above) to achieve the desired 
scrub brush floor pressure.
The controller has a left control knob, a right control knob, and an information screen. 
The right control knob scrolls between the various setting titles.
The left control knob provides input settings.
Description of the adjustable parameters:
BP1 – The low brush floor pressure setting. 
BP2 – The medium brush floor pressure setting
BP3 – The high brush floor pressure setting
BP4 – The BP4 setting is not used.  (Any number input will have no effect.)
BJ9 – Jog. This is used to simulate a P1 – P3 setting and its effect on the brush pressure in real time.  (This does not 
require an input setting.)
BUP - The ramp time required for the output signal to increase by 1 amp.
Bdn - The ramp time required for the output signal to decrease by 1 amp.
DF – Dither frequency. (Dither is an oscillation feature that eliminates slip stick in the operation of the solenoid.)
di – Display orientation 
SA – Save settings
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The unit must be “on” to input settings.
Turning the right control knob scrolls through the parameters listed above.
Turning the left control knob changes the settings of each parameter.
The settings are saved by turning the right control knob to SA and rotating the left control knob one full turn (in either 
direction).
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DUAL CONTROLLER “B” (MAIN SCRUB BRUSH) SETTINGS:
Set BP1 to 1.48 A   Providing 200 lbs of main brush pressure against the floor (415 psi at port BLB) 
Set BP2 to 1.98 A   Providing 300 lbs of main brush pressure against the floor (730 psi at port BLB) 
Set BP3 to 2.18 A   Providing 400 lbs of main brush pressure against the floor (865 psi at port BLB)
BP4 – Not used
Set BUP to 00.5 SEC
Set BDN to 00.5 SEC
Set Df (dither) to 250 Hz
dI = screen orientation – no setting should be required.
SA (save settings) – Turn the left control knob one full turn (in either direction).
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Setting the side scrub brush floor pressure (Using the dual proportional valve driver)
The dual floor brush pressure controller (located on the left front face of the operator console) provides three separate side brush 
floor pressure forces by controlling the hydraulic pressure output of the proportional reduction valve located on the SSB hydraulic 
manifold at port 6.2.
This variable output pressure is applied to the piston-end of the side scrub head lift cylinder.  This variable pressure is balanced 
against the steady 450 psi provided by the reduction valve (above) to achieve the desired side scrub brush floor pressure.
The controller has a left control knob, a right control knob, and an information screen. 
The right control knob scrolls between the various setting titles.
The left control knob provides input settings.

Description of the side scrub brush adjustable parameters:
The dual controller uses an “A” prefix for the optional side brush settings and a “B” prefix for the Main brush settings. 
BP1 through BP4 control the low, medium, and high main scrub brush floor pressure.
These along with BUP, Bdn, and dF parameters should be set using the information shown in the NAULTILUS SCRUB BRUSH FLOOR 
PRESSURE ADJUSTMENT instructions.
AP1 – The low side brush floor pressure setting. 
AP2 – The medium side brush floor pressure setting
AP3 – The high side brush floor pressure setting
AP4 – The P4 setting is not used.  (Any number input will have no effect.)
AJ9 – Jog. This is used to simulate a AP1 – AP3 setting and its effect on the side brush pressure in real time.  (This does not require an 
input setting.)
AUP - The ramp time required for the output signal to increase by 1 amp.
Adn - The ramp time required for the output signal to decrease by 1 amp.
dF – Dither frequency. (Dither is an oscillation feature that eliminates slip stick in the operation of the solenoid.)
di – Display orientation 
SA – Save settings
The unit must be on to input settings.
Turning the right control knob scrolls through the parameters listed above.
Turning the left control knob changes the settings of each parameter.
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The settings are saved by turning the right control knob to SA and rotating the left control knob one full turn (in either direction).
DUAL CONTROLLER “A” (SIDE SCRUB BRUSH) SETTINGS: 
Set AP1 to 1.60 A   Providing 120 lbs of brush pressure against the floor 
Set AP2 to 1.70 A   Providing 130 lbs of brush pressure against the floor 
Set AP3 to 1.85 A   Providing 140 lbs of brush pressure against the floor 
AP4 – Not used
Set AUP to 00.5 SEC
Set ADN to 00.5 SEC
Set Df (dither) to 250 Hz
dI = screen orientation – no setting should be required.
SA (save settings) – Turn the left control knob one full turn (in either direction).



Cylindrical Scrub Brushes ( 2 Required )
731090 45" Nylon Cylindrical Scrub Brush Color White /  Medium Duty Scrubbing
731091 45" Poly Cylindrical Scrub Brush Color BLACK /  Light Duty Scrubbing
731093 45" 180 Mid Grit Cylindrical Scrub Brush Color Blue / All Purpose (STANDARD) 
731092 45" 80 Grit  Med to Heavy Color Black / Aggressive Scrub Sweep

Squeegees  
731102 Rear - Urethane Squeegee Clear (1) required 
731103 Side Squeegee -  Urethane Clear (2) required
731101 Inner Rear - Urethane Clear (1) required 
730644 Side Squeegee - Linatex RED (2) required  (STANDARD) 
730787 Inner Rear - Linatex      RED (1) required  (STANDARD) 
730788 Rear - Linatex               RED (1) required  (STANDARD) 

Side Scrub Brushes 
3313136 16" (40.6 cm) Nylon
3313128 16" (40.6 cm) Powergrit 46 HDS 
3313126 16" (40.6 cm) Powergrit 80 S/S
3315385 16" (40.6 cm) Powergrit 120 AGS
3332545 16" (40.6 cm) Mid-Grit 180   (STANDARD )

Side Sweep Broom 
731259 SIDE BROOM 24" POLY

ENGINE ITEMS 
 (KUBOTA 1605 LP & GAS)

3321143 AIR FILTER outer(common)
3322572 AIR FILTER-(INNER-RARE ORDERED)
3342209 FILTER,FUEL-GAS ONLY
3344840 OIL FILTER
3344861 SPARK PLUG
3350446 THERMOSTAT-WATER
3332040 THERMOSTAT GASKET

(KUBOTA 1505 DSL)
3321143 AIR FILTER outer(common)
3322572 AIR FILTER-(INNER-RARE ORDERED)
3324129 OIL FILTER
3303324 FUEL FILTER
3350446 THERMOSTAT-WATER
3332040 THERMOSTAT GASKET
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SIDE BRUSH OPTION
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O-RING FACE SEAL ASSEMBLY TORQUES AND FFWR
O.D. SAE DASH SIZE TUBE SIDE THREAD SIZE ASSEMBLY TORQUE (+10%-0) FLATS FROM WRENCH RESISTANCE(FFWR)

(IN.) (MM) IN.-LB FT.-LB N-M TUBE NUTS SWIVEL AND HOSE

1/4 6 -4 9/16-18 220 18 25 1/4 TO 1/2 1/2 TO 3/4
3/8 8,10 -6 11/16-16 360 30 40 1/4 TO 1/2 1/2 TO 3/4
1/2 12 -8 13/16-16 480 40 55 1/4 TO 1/2 1/2 TO 3/4
5/8 14,15,16 -10 1-14 - 60 80 1/4 TO 1/2 1/2 TO 3/4
3/4 18,20 -12 1 3/16-12 - 85 115 1/4 TO 1/2 1/3 TO 1/2
1 22,25 -16 1 7/16-12 - 110 150 1/4 TO 1/2 1/3 TO 1/2

1 1/4 28,30,32 -20 1 11/16-12 - 150 205 1/4 TO 1/2 1/3 TO 1/2
1 1/2 35,38 -24 2-12 - 230 315 1/4 TO 1/2 1/3 TO 1/2
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1 = 1 second delay      5 = 16 second delay    9  = 256 second delay
2 = 2 second delay      6 = 32 second delay    10 = 512 second delay
3 = 4 second delay      7 = 64 second delay    
4 = 8 second delay      8 = 128 second delay
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