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GENERAL INFORMATION

SAFETY PRECAUTIONS

The following symbols are used throughout this
manual as indicated in their description:

WARNING: To warn of hazards or
unsafe practices that could result in
severe personal injury or death.

FOR SAFETY: To identify actions that
must be followed for safe operation of
equipment.

The following information signals potentially
dangerous conditions to the operator or
equipment. Read this manual carefully. Know
when these conditions can exist. Locate all safety
devices on the machine. Then, take necessary
steps to train machine operating personnel.
Report machine damage or faulty operation
immediately. Do not use the machine if it is not in
proper operating condition.

WARNING: Batteries emit hydrogen gas.
Explosion or fire can result. Keep
sparks and open flame away. Keep
covers open when charging.

WARNING: Flammable materials can
cause an explosion or fire. Do not use
flammable materials in tank(s).

WARNING: Flammable materials or
reactive metals can cause explosion or
fire. Do not pick up.

FOR SAFETY:

1. Do not operate machine:

- Unless trained and authorized.

- Unless operation manual is read and
understood.

- In flammable or explosive areas unless
designed for use in those areas.

- In areas with possible falling objects
unless equipped with overhead guard.

2. Before starting machine:
- Make sure all safety devices are in
place and operate properly.
- Check brakes and steering for proper
operation.

3. When starting machine:
- Keep foot on brake and directional
pedal in neutral.

4,

When using machine:

Use brakes to stop machine.

Go slow on inclines and slippery
surfaces.

Use care when backing machine.

Do not carry riders on machine.
Follow mixing and handling
instructions on chemical containers.
Always follow safety and traffic rules.
Report machine damage or faulty
operation immediately.

Before leaving or servicing machine:

Stop on level surface.
Set parking brake.
Turn off machine and remove key.

When servicing machine:

Avoid moving parts. Do not wear loose
jackets, shirts, or sleeves when
working on machine.

Block machine tires before jacking
machine up.

Jack machine up at designated
locations only. Block machine up with
jack stands.

Use hoist or jack that will support the
weight of the machine.

Wear eye and ear protection when
using pressurized air or water.
Disconnect battery connections before
working on machine.

Avoid contact with battery acid.

Use Tennant supplied or equivalent
replacement parts.

When loading/unloading machine
onto/off truck or trailer:

Turn off machine.

Use truck or trailer that will support
the weight of the machine.

Use winch. Do not drive the machine
onto/off the truck or trailer unless the
load height is 380 mm (15 in) or less
from the ground.

Set parking brake after machine is
loaded.

Block machine tires.

Tie machine down to truck or trailer.
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GENERAL INFORMATION

The safety labels appear on the machine in the
locations indicated. If these or any label becomes
damaged or illegible, install a new label in its

place.

FOR SAFETY LABEL - LOCATED FLAMMABLE MATERIALS LABEL -
ON THE INSIDE OF THE LOCATED ON THE INSIDE OF THE
OPERATOR COMPARTMENT. SOLUTION TANK COVER.

AWARNING

Read Manual ) Flammable Materlals Can Cause Explosion Or Fire,
'\Bnefo}:g Operating Do Nat Use Flammable Materials In Tank,
achine.

Batteries Emit
Hydrogen Gas.
Exploslon Or Fire Can
Result. Keep Sparks
And Open Flame Away.
Keep Covers Open

EZ1 When Charging.

m:;;l:?;:lgr BATTERY CHARGING LABEL - LOCATED
Reactive Metals ON THE LINTEL.

Can Cause

Explosion Or

Fire.
Do Not Pick Up.

FLAMMABLE SPILLS LABEL -
LOCATED ON THE INSIDE OF THE
OPERATOR COMPARTMENT. 353374
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GENERAL INFORMATION

SPECIFICATIONS

GENERAL MACHINE DIMENSIONS/CAPACITIES

Item Dimension/capacity
Length 2134 mm (84 in)
Width, frame 1143 mm (45 in)

Width with rear squeegee

1300 mm (51 in)

Width with MaxPro™ 1200 scrub head option

Height

(
1510 mm (53 in)
1450 mm (57 in)

Height with overhead guard option

2070 mm (81.5in)

Disc brush diameter for Max Pro™ 1000

510 mm (20 in)

Disc brush diameter for Max Pro™ 1200

406 mm (16 in)

Cylindrical brush diameter

Cylindrical brush length for Max Pro™ 1000

(
229 mm (9 in)
978 mm (38.5 in)

Cylindrical brush length for Max Pro™ 1200

1180 mm (46.5 in)

Rear Squeegee width for Max Pro™ 1000

1300 mm (51 in)

Rear Squeegee width for Max Pro™ 1200

Scrubbing path width for Max Pro™ 1000

(
1510 mm (59.5 in)
1020 mm (40 in)

Scrubbing path width for Max Pro™ 1200

1220 mm (48 in)

Solution tank capacity

216 L (57 gal)

Recovery tank capacity

216 L (57 gal)

Tank capacity with ES™ option

340 L (90 gal)

Propelling gear box 90 wt. gear lubricant capacity

2.7L (2.7 qb)

GVWR

2060 kg (4580 Ib)

GENERAL MACHINE PERFORMANCE

ltem

Measure

Maximum forward speed

8.9 km/h (5.5 mph)

Maximum reverse speed

4.8 km/h (3mph)

Minimum turning radius, left

3620 mm (142.5 in)

Minimum turning radius, right

3680 mm (145 in)

Minimum isle turn width

2410 mm (95 in)

Maximum rated climb and descent angle with full tanks

60

Maximum rated climb and descent angle with empty tanks

80
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GENERAL INFORMATION

POWER TYPE
Type Quantity Volts Ah Rating Weight
Batteries, Dry 1 36 500 @ 6 hr rate 617 kg (1370 Ib)
1 36 750 @ 6 hr rate 893 kg (1984 Ib)
Batteries, Sealed |1 36 600 @ 6 hr rate 810 kg (1800 Ib)
Batteries, Wet 1 36 380 @ 6 hr rate 436 kg (960 Ib)
1 36 500 @ 6 hr rate 617 kg (1370 Ib)
1 36 750 @ 6 hr rate 893 kg (1984 Ib)
Type Use VDC Kw (hp)
Electric Motors Scrub brush 36 0.75 (1)
Heavy Duty scrub brush 36 1.12 (1.5)
Vacuum fan 36 0.63 (0.85)
Propelling 36 3.4 (4.6)
Type VDC amp Hz Phase VAC
Chargers 36 75 60 1 208-240-480
36 75 60 3 208-240-480
36 120 60 1 208-240-480
36 120 60 3 208-240-480
36 150 60 1 208-240-480
36 150 60 3 208-240-480
36 93 60 1 208-240-480
36 93 60 3 208-240-480
STEERING
Type Power source Emergency steering
Front wheel controlled, universal | Manual Manual
joint to gear and chain
Front wheel, hydraulic cylinder Hydraulic (Option) Manual
and rotary valve controlled
HYDRAULIC SYSTEM
System Capacity Fluid Type
Hydraulic reservoir (Power Steering Option) 1.9L (0.5 gal) TENNANT part no. 65869
Hydraulic total (Power Steering Option) 2.3L (0.6 gal) TENNANT part no. 65870

BRAKING SYSTEM

Type Operation

Service brakes Mechanical drum brakes (2), one per rear wheel, cable actuated

Parking brake Utilizes service brakes, cable actuated
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TIRES
Location Type Size
Front (1) Solid 413 X 152 mm (16.25 x 6 in)
Rear (2) Solid 406 X 127 mm (16 x 5 in)
2134 mm (84 in)
TOP VIEW
L 3
T /K’? —
MaxPro ™ 1000 e~
1300 mm [] :IL\J
|| | = 1145 mm
| = ﬂ_’\ (45 in)
MaxPro ™ 1200 =
1510 mm | [] \Eﬁ?@;
(59.5 in) hy/
T _ — 1 T )
\ | A
2070 mm <
(81.5 in)
I
1450 mm
(57 in) D
(3] (=)
Ay ] HJ
SIDE VIEW FRONT VIEW

MACHINE DIMENSIONS
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GENERAL INFORMATION

MAINTENANCE

MAINTENANCE CHART

No. of
Lubricant/ | Service
Interval | Key Description Procedure Fluid Points

Daily 1 | Rear and side squeegees | Check for damage, wear - 3

and adjustment - 1

2 | Scrub brushes Check for damage and wear - 2

Check for debris - 2

3 | Recovery tank Clean - 1

3 | Recovery tank, ES™ mode | Clean ES™ filter - 1

4 | Solution tank, ES™ mode |Clean and flush - 1

5 | Vacuum fan filter Clean and flush - 1

6 | Debris trough Check and clean - 1

(Cylindrical brushes only)

- | Machine Check for leaks - 1

50 Hours 7 | Cylindrical brushes Check Taper - 2

Rotate front to rear - 2

8 | Scrub head floor skirts Check for damage and wear - 1

(Disk brush heads only)
9 | Battery cells Check electrolyte level Dw 1
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No. of
Lubricant/ | Service
Interval | Key Description Procedure Fluid Points
100 Hours | 16 |Brakes Check adjustment - 1
7 | Cylindrical scrub Check for damage and wear - 1
brush drive belts
11 | Front and tank cover seals | Check for damage and wear - 1
10 |Hydraulic fluid Check fluid level HYDO 1
(Power steering option)
12 | Front wheel support bear- | Lubricate SPL 2
ing
13 | Propelling gearbox Check lubricant level GL 1
15 | Scrub head drag link arm | Lubricate SPL 8(4)
pivot points
12 |Tires Check for damage and wear - 3
500 Hours | 17 | Vacuum fan motors Check motor brushes - 2
12 | Front wheel ®  Torque wheel nuts - 1
12 | Rear wheel bearings Check, lubricate, and adjust SPL 1
15 | Scrub head gas spring Check for wear and operation - 1
18 | Steering gear chain m  Check tension and lubricate GL 1
10 | Hydraulic fluid (opt.) Drain and replace HYDO 1
10 | Hydraulic fluid filter (opt.) Change filter element - 1
10 |Hydraulic hoses (opt.) Check for damage and wear - 1
1000 13 | Propelling gearbox m  Change fill-level plug seals - 1
Hours m  Change gear lubricant GL 1
19 | Scrubbing brush drive Check motor brushes - 2,3
motors
13 | Propelling motor Check motor brushes - 1

SPL - Special lubricant, Lubriplate EMB grease (Tennant part no. 01433-1)
GL - SAE 90 weight gear lubricant

HYDO - TENNANT or approved hydraulic fluid

DW - Distilled water

NOTE: Also check procedures indicated (m) after the first 50-hours of operation.
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GENERAL INFORMATION

PUSHING, TOWING, AND TRANSPORTING
THE MACHINE

PUSHING OR TOWING THE MACHINE

If the machine becomes disabled, it can be
pushed from the front or rear, but only tow it from
the front.

Only push or tow the machine for a very short
distance and do not exceed 3.2 kph (2mph). It is
NOT intended to be pushed or towed for a long
distance or at a high speed.

ATTENTION! Do not push or tow
machine for a long distance or damage
may occur to the propelling system.

TRANSPORTING THE MACHINE

1. Position the front of the machine at the
loading edge of the truck or trailer.

FOR SAFETY: Use truck or trailer that
will support the weight of the machine.

NOTE: Empty the solution and recovery tanks
before transporting the machine.

2. If the loading surface is not horizontal or is
higher than 380 mm (15in) from the ground,
use a winch to load machine.

If the loading surface is horizontal AND is
380 mm (15in) or less from the ground, the
machine may be driven onto the truck or
trailer.

3. To winch the machine onto the truck or
trailer, attach the winching chains to the front
tie down locations. The front tie-down
locations are on the front sides of the
machine. Make sure the machine is
centered.

FOR SAFETY: When loading machine
onto truck or trailer, use winch. Do not
drive the machine onto the truck or
trailer unless the loading surface is
horizontal AND is 380 mm (15in) or less
from the ground.
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GENERAL INFORMATION

4. Position the machine onto the truck or trailer
as far as possible. If the machine starts to
veer off the centerline of the truck or trailer,
stop and turn the steering wheel to center
the machine.

5. Set the parking brake and block the machine
tires. Tie down the machine to the truck or
trailer before transporting.

The front tie-down locations are on the front
sides of the machine.

The rear tie-down locations are on the rear
sides of the machine.

6. If the loading surface is not horizontal or is
higher than 380 mm (15in) from the ground,
use a winch to unload machine.

If the loading surface is horizontal AND is
380 mm (15in) or less from the ground, the
machine may be driven off the truck or
trailer.

FOR SAFETY: When unloading machine
off truck or trailer, use winch. Do not
drive the machine off the truck or trailer
unless the loading surface is horizontal
AND 380 mm (15in) or less from the
ground.
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MACHINE JACKING

Empty the solution and recovery tanks before
jacking the machine. You can jack up the machine
for service at the designated locations. Use a
hoist or jack that will support the weight of the
machine. Always stop the machine on a flat, level
surface and block the tires before jacking up the
machine.

The front jacking location is in the center of the
front bumper.

The rear jacking locations are located on the rear
bumper, behind the rear tires.

Always stop the machine on a flat level surface
and block the machine tires before jacking up the
machine.

FOR SAFETY: When servicing machine,
block machine tires before jacking
machine up.

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

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

1. Drain and clean the solution and recovery
tanks.

ES™ machines: Run clean water through
the solution system and the ES™ solution
pump.

2. Raise the rear squeegee and the scrub
head.

3. Park the machine in a cool, dry area.

4. Remove the batteries, or charge them after
every three months.
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GENERAL INFORMATION

MACHINE TROUBLESHOOTING

Problem

Cause

Remedy

Trailing water - poor or no water
pickup

Rear squeegee blades worn

Rotate or replace blades

Rear squeegee out of
adjustment

Adjust rear squeegee

Rear squeegee raised

Lower rear squeegee

Rear squeegee tube clogged

Flush squeegee tube

Side squeegees raised

Lower side squeegees

Side squeegee blades worn

Replace side squeegee blades

Side squeegees out of
adjustment

Adjust side squeegees

Too much solution flow to floor

Reduce solution flow to floor

Vacuum hose clogged

Flush vacuum hoses

Recovery tank cover not seated

Reseat tank cover

Recovery tank cover seal worn

Replace seal

Recovery tank full.

Drain recovery tank

Float stuck shutting off vacuum

Clean float

Debris caught on rear squeegee

Remove debris

Foam filling recovery tank

Empty recovery tank; use less or
change detergent

Vacuum hose to rear squeegee
disconnected or damaged

Reconnect or replace vacuum
hose

Vacuum fan will not turn on

Recovery tank full

Drain recovery tank

Vacuum fan circuit breaker
tripped

Reset circuit breaker

Machine in reverse or neutral

Propel forward

Vacuum fan failure

Contact Tennant service
representative

Little or no solution flow to the
floor

Solution tank empty

Fill solution tank

Solution flow lever off

Open solution flow lever

Solution supply lines plugged

Flush solution supply lines

ES™ switch off

Turn ES™ switch on

Manual control valve closed

Open valve more
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GENERAL INFORMATION

Problem

Cause

Remedy

Poor scrubbing performance

Debris caught on scrub brushes

Remove debris

Improper detergent or brushes
used

Check with TENNANT
representative for advice

Scrub brush pressure not set
properly

Replace scrub brushes

Worn scrub brushes

Replace scrub brushes

Poor debris pick up with
cylindrical brushes

One or both brushes installed
with herringbone pattern wrong

Correct cylindrical brush
configuration

ES™ system does not fill solution
tank

Clogged solution pump or lines

Flush ES™ system

ES™ float switch(es) stuck

Clean switch floats of debris

Clogged ES™ pump filter

Clean ES™ filter

Water levels too low in tanks

Add water to tanks

7300 330615 (6-01)
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HARDWARE INFORMATION

The following charts state standard plated
hardware tightening ranges for normal assembly
applications. Decrease the specified torque by
20% when using a thread lubricant. Do not
substitute lower grade hardware for higher grade

hardware. If higher grade hardware than specified

is substituted, tighten only to the specified
hardware torque value to avoid damaging the
threads of the part being threaded into, as when
threading into speed nuts or weldments.

STANDARD BOLT TORQUE CHART

SAE Grade 5 SAE Grade 8
Thread Torque ft Ib Torque ft Ib
Size (Nm) (Nm)
0.25in 7-10 (9-14) 10-13 (14-38)
0.31in 15-20 (20-27) | 20-26 (27-35)
0.38in 27-35 (37-47) | 36-47 (49-64)
0.44in 43-56 (58-76) | 53-76 (72-103)
0.50in 65-85 (88-115) 89-116
(121-157)
0.62in 130-170 117-265
(176-231) (159-359)
0.751n 215-280 313-407
(291-380) (424-552)
1.00in 500-650 757-984
(678-881) (1026-1334)

NOTE: Decrease torque by 20% when using a
thread lubricant.

METRIC BOLT TORQUE CHART

Class 8.8 Class 10.9
Thread Torque ft Ib Torque ft Ib
Size Nm) (Nm)
M4 2@ 3 (4)
M5 4 (5) 6 (8)
M6 79 10 (14)
M8 18 (24) 25 (34)
M10 32 (43) 47 (64)
M12 58 (79) 83 (112)
M14 94 (127) 133 (180)
M16 144 (195) 196 (265)
M20 260 (352) 336 (455)
M24 470 (637) 664 (900)

NOTE: Decrease torque by 20% when using a
thread lubricant.

Exceptions to the above chart:

Check the machine for exceptions!

BOLT IDENTIFICATION

Identification Specification and

Grade Marking Grade
@ SAE-Grade 5
SAE-Grade 8
ISO-Grade 8.8

7
Y

ISO-Grade 10.9

(Aw
4

01395

THREAD SEALANT AND LOCKING
COMPOUNDS

Thread sealants and locking compounds may be
used on this machine. They include the following:

Locktite 515 sealant - gasket forming
material. TENNANT Part No. 75567,15 oz
(440 ml) cartridge.

Locktite 242 blue - medium strength thread
locking compound. TENNANT  Part No.
32676, 0.5 ml tube.

Locktite 271 red - high strength thread
locking compound. TENNANT  Part No.
19857, 0.5 ml tube.
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GENERAL INFORMATION

HYDRAULIC TAPERED PIPE FITTING (NPT)
TORQUE CHART

NOTE: Ratings listed are when using teflon

thread seal.

Size Minimum Maximum

Torque Torque
1/4NPT  [10ftlb (14 Nm) |30 ftlb (41 Nm)
1/2 NPT 25ft1b (34 Nm) |50 ft b (68 Nm)
3/4 NPT 50 ft Ib (68 Nm) | 100 ft Ib (136
Nm)

HYDRAULIC TAPERED SEAT FITTING (JIC)
TORQUE CHART

Tube O.D. Thread Size Maximum
(in) Torque
0.25 0.44-20 9 ftlb (12 Nm)
0.38 0.56-18 20 ft Ib (27 Nm)
0.50 0.75-16 30 ft Ib (41 Nm)
0.62 0.88-14 40 ft Ib (54 Nm)
0.75 1.12-12 70 ft Ib (95 Nm)
1.0 1.31-12 90 ft Ib (122 Nm)

HYDRAULIC FITTING INFORMATION

HYDRAULIC O-RING FITTING TORQUE

CHART
Tube Thread Minimum Maximum
O.D. Size Torque Torque
(in)

0.25 0.44-20 | 6ftlb (8 Nm) 9ftlb
(12 Nm)

0.38 0.56-18 13 ftlb 20 ft b
(18 Nm) (27 Nm)

*10ftlb 12ftlb

(14 Nm) (16 Nm)

0.50 0.75-16 20 ft b 30ftlb
(27 Nm) (41 Nm)

*21 ftlb 24 ftlb

(28 Nm) (33 Nm)

0.62 0.88-14 25ft b 40 ft b
(34 Nm) (54 Nm)

0.75 1.12-12 451t Ib 70ft b
(61 Nm) (95 Nm)

1.0 1.31-12 60 ft Ib 90 ftlb
(81 Nm) (122 Nm)

NOTE: Do not use sealant on o-ring threads.

*Aluminum bodied components

7300 330615 (3-97)
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CHASSIS

INTRODUCTION

This section includes information on the main
chassis related components for example, the
steering, brakes, and tires.

7300 330615 (5-00) 2.3



CHASSIS

BRAKES AND TIRES

SERVICE BRAKES

The mechanical service brakes are located on the
rear wheels. The brakes are operated by the foot
brake pedal located in the operators
compartment.

Check the brake adjustment every 200 hours of
operation.

TO ADJUST SERVICE BRAKES

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake, Turn Off
Machine And Remove Key.

1. Make sure the parking brake is not engaged.

2. Go under the front, right corner of machine
frame. Locate the brake cable assembly.

7300 330615 (5-00)
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3. Loosen the large jam nuts on the brake
cable at the floor plate mounting tab.

4., Move the brake cable forward or backward
to adjust the pedal throw.

5. Retighten the large jam nuts on the brake
cable at the floor plate mounting tab.

IF MORE ADJUSTMENT IS NEEDED:

1. Loosen the smaller jam nuts on the brake
cable at the clevis assembly.
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CHASSIS

2. Move the brake cable forward or backward
in the clevis assembly for additional
adjustment to the pedal throw.

3. Retighten the two small jam nuts at the
clevis assembly.

4. Go to the operators compartment and check
the service brake pedal adjustment. The
pedal should engage the service brakes with
1 inch of movement or less.

5. If needed, repeat adjustment procedure.
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TO REPLACE BRAKE SHOES
FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake, Turn Off
Machine And Remove Key.

1. Make sure the parking brake is not engaged.

2. Go under the front, right corner of machine
frame. Locate the brake cable clevis
assembly.

3. Loosen the jam nuts on the brake cable at
the clevis until the brake cable goes slack.

4. Jack up one rear corner of the machine.
Place jack stands under machine.

FOR SAFETY: Block machine tires
before jacking machine up. Jack
machine up at designated locations
only. Block machine up with jack
stands.
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5. Remove the hub cap from the center of the
tire and wheel assembly.

6. Remove the cotter pin, slotted nut, flat
washer, and bearing cone.

7. Remove the tire and wheel assembly from
the machine.

8. Remove the two springs holding the brake
shoes together. Remove the old brake
shoes.

2-8 7300 330615 (5-00)
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9. Position the new brake shoes on the brake
mounting plate.

10. Reattach the two brake springs to the new
brake shoes.

11. Pack the wheel bearings with Lubriplate
EMB grease.

12. Slide the tire and wheel assembly on the
axle.
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13. Slide the outer bearing, flat washer and nut
on the shaft.

14. Tighten nut with hand wrench until wheel
binds, then back nut off to nearest hole.

15. Insert a new cotter pin through nut and hole.

16. Spin the tire and wheel assembly. The tire
should spin freely.

17. Reinstall the hub cap in the center of the
wheel.
18. Lower the machine.
NOTE: Always replace brake shoes in sets.

19. Repeat the procedure on the other wheel.

20. Adjust the brake cable clevis until the brake
cable is tight or until the brake pedal travels

25-50 mm (1-2 in) before engaging brakes.

21. Tighten the brake cable jam nuts at the
clevis.

22. Operate the machine and check the brakes
for proper operation.

A
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REAR TIRES AND WHEELS

The rear tires are straight side wall - solid rubber.

Inspect the rear wheel bearings for seal damage,
and repack and adjust every 1600 hours of
operation. Use Lubriplate EMB grease
(TENNANT part no. 01433-1).

TO REPACK REAR WHEEL BEARINGS

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake, Turn Off
Machine And Remove Key.

1. Make sure the parking brake is not engaged.

2. Go under the front, right corner of machine
frame. Locate the brake cable clevis
assembly.

3. Loosen the jam nuts on the brake cable at
the clevis until the brake cable goes slack.

4. Jack up one rear corner of the machine.
Place jack stands under machine.

FOR SAFETY: Block machine tires
before jacking machine up. Jack
machine up at designated locations
only. Block machine up with jack
stands.

7300 330615 (5-00) 2-11



CHASSIS

5. Remove the hub cap from the center of the
tire and wheel assembly.

6. Remove the cotter pin, slotted nut, flat
washer, and bearing cone.

7. Remove the tire and wheel assembly from
the machine.

8. Pack the wheel bearings with Lubriplate
EMB grease.
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9. Slide the outer bearing, flat washer and nut
on the shaft.

10. Tighten nut with hand wrench until wheel
binds, then back nut off to nearest hole.

11. Insert a new cotter pin through nut and hole.

12. Spin the tire and wheel assembly. The tire
should spin freely.

13. Reinstall the hub cap in the center of the
wheel.
14. Lower the machine.
NOTE: Always replace brake shoes in sets.

15. Repeat the procedure on the other wheel.

16. Adjust the brake cable clevis until the brake
cable is tight or until the brake pedal travels
25-50 mm (1-2 in) before engaging brakes.

17. Tighten the brake cable jam nuts at the
clevis.

18. Operate the machine and check the rear
wheels for proper operation.

A
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FRONT TIRE AND WHEEL, AND WHEEL
DRIVE SUPPORT

FRONT WHEEL SUPPORT AND BEARING

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake, Turn Off
Machine And Remove Key.

The front wheel support bearing allows the
gearbox and front wheel assembly to rotate freely.
Raise the machine so the front wheel is off the
ground. Fill one grease fitting with Lubriplate EMB
grease (TENNANT Part No. 01433-1) while
rotating the gearbox from stop to stop. Fill the
second grease fitting while rotating the gearbox
back to the original position. The bearing cavity is
full when grease comes out of the fittings or out of
the top seal. Apply the lubricant after every 200
hours of operation, or after steam cleaning the
gearbox area.

Torque the front wheel nuts to 122 to 150 Nm
(90 to 110 ft Ib) after the first 50-hours of
operation, and every 800 hours there after.

PROPELLING GEARBOX

The propelling gearbox transfers power from the
propelling motor to the front wheel. It is lubricated
with SAE 90 weight gear lubricant. Check the
lubricant level after every 100 hours of operation.
Change the gear lubricant and the drain and
fill-level plug seals after the first 50 hours of
operation, and then after every 1000 hours of
operation.
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TO REPLACE FRONT DRIVE GEAR BOX

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake, Turn Off
Machine And Remove Key.

1. Engage the parking brake, block the rear
tires.

2. Jack up the front of the machine. Use jack
stands to support the machine.

FOR SAFETY: Block machine tires
before jacking machine up. Jack
machine up at designated locations
only. Block machine up with jack
stands.

3. Open the front cover.

4. Open the battery cover and un-plug the
battery connector from the machine.

7300 330615 (5-00)
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CHASSIS

5. Remove the detergent tank and control
panel cover from the machine.

6. Remove the plastic drive motor cover.

7. Remove the three hex screws holding the
main electrical panel to the machine frame.

NOTE: Move the main panel back far enough so
there is clearance to remove the large steering
sprocket from the drive assembly.

8. Remove the hardware holding the smaller
electrical panel to the left side of the steering
support column.

NOTE: Move the small panel back far enough so
there is clearance to remove the large steering
sprocket from the drive assembly.
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9. Remove the inside floor plate.

10. Mark and disconnect the four electrical
cables leading to the drive motor.

11. Remove the front tire and wheel assembly
from the drive motor hub.

12. Remove the three M8 socket head cap
screws holding the electric drive motor to the
drive gear box.

7300 330615 (5-00)
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13. Pull the drive motor straight up and out of
the drive gear box. Remove it from the
machine.

NOTE: Be careful not to lose the rubber o-ring
that is on the bottom of the motor.

14. Place a drain pan under the drive gear box
and drain the gear lube. Replace the plug.

MANUAL STEERING:
15. Loosen the two hex screws on the chain

idler mounting plate. Slide the plate forward
to gain slack in the steering chain.

16. Drop the chain off the steering and idler
sprockets.

POWER STEERING:

17. Loosen the hardware holding the hydraulic
steering motor to the machine frame.

18. Push the steering motor in until there is
slack in the steering chain.
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19. Drop the chain off the steering and motor
sprockets.

20. Remove the four hex screws holding the
sprocket clips to the bottom of the steering
sprocket. Lift the sprocket off the gear box

upper ring.

NOTE: A floor jack, transmission jack or some
other lifting device must be placed under the drive
gear box at this point to help in the removal.

21. Remove the six hex screws holding the drive
gear box to the machine frame.

CAUTION! The drive gear box is very
heavy and tippy when the mounting
hardware is removed.
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22. Drop the drive gear box down and and pull it
out the front of the machine.

23. Make the necessary repairs on the drive
gear box or prepare a new gear box for
installation.

24. Place the gear box on the lifting device and
position it back under the machine.

25. The gear box must be stood straight up and
jacked into position. Be careful not to let it
fall over possibly damaging the gear box or
causing injury.

26. The six holes in the drive gear box upper
ring must be lined up with the four holes in
the machine frame.

27. Reinstall the hex screws using 242 blue
loctite and tighten to 64 - 83 Nm
(50 - 60 ft Ib).

28. Fill the gear box case through the large hole
on top, with .75 gallon of 90 weight gear
lube.
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NOTE: Before the motor is reinstalled, mark the
position of the threaded mounting holes in the
bottom of the motor. Go far enough up the side of
the motor so the mark can be seen when the
motor is positioned in the drive gear box.

29. Position the electric drive motor back on the
gear box housing.

NOTE: Make sure the electric cable studs are
pointing towards the LH side of the machine.

NOTE: Make sure the O-ring in installed on the
bottom of the motor.

30. Reinstall the three M8 socket head cap
screws holding the electric drive motor to the
drive gear box. Tighten to 26 - 34 Nm
(20 - 26 ft Ib).

31. Install front tire. Tighten nuts to 122-150 Nm
(90-110 ft Ib).

7300 330615 (5-00)
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32. Position the steering sprocket back on the
top of the drive gear box. Line up the pins
with the holes in the sprocket. Make sure to
have the gear box pointing straight ahead
with the tire mounting studs pointing towards
the LH side of the machine.

33. Reinstall the four sprocket clips, M8 hex
screws and washers. Tighten to 18 - 24 Nm
(15 - 20 ft Ib).

34. Place the steering chain back on the large
steering sprocket.

MANUAL STEERING:

35. Pull the chain idler mounting up against the
chain and tighten the two hex screws to
18 - 24 Nm (15 - 20 ft Ib).

NOTE: The tension of the chain should be
checked after the first 50 hours of operation and
every 200 hours there after. The deflection should
be 0.12to 0.25 in (3 to 6 mm) between the
steering sprocket and the idler sprocket when the
steering wheel is turned the tightest position either
direction.

POWER STEERING:

36. Use a pry bar to move the hydraulic steering
motor away from the large sprocket until the
chain is tight. Tighten the motor mounting
hardware to 18 - 24 Nm (15 - 20 ft Ib).

NOTE: The tension of the chain should be
checked after the first 50 hours of operation and
every 200 hours there after. The deflection should
be 0.12to 0.25 in (3 to 6 mm) between the
steering sprocket and the idler sprocket when the
steering wheel is turned the tightest position either
direction.

2-22
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37. Reconnect the four electrical cables going to
the drive motor. See the schematic in the
ELECTRICAL section of this manual.

38. Move the smaller electrical panel into
position on the left side of the steering
column and reinstall the hardware. Tighten
to 11 - 14 Nm (7 - 10 ft Ib).

39. Move the larger electrical panel into position
and reinstall the three hex screws. Tighten
to 18 - 24 Nm (15 - 20 ft Ib).

40. Reinstall the control panel cover and
detergent tank.

7300 330615 (5-00)
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41. Reinstall the inside floor plate.

42. Reinstall the plastic drive motor cover.

43. Plug in the battery connector. Close the
battery cover.

44. Close the front cover.

45. Lower the machine to the ground and check
the gear box for proper operation.
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STEERING

STEERING CHAIN

The steering chain controls the machine steering.
The tension of the chain should be checked after
the first 50 hours of operation and every 200
hours there after. The deflection should be 0.12 to
0.25 in (3 to 6 mm) between the large steering
sprocket and the idler /motor sprocket when the
steering wheel is turned the tightest position either
direction.

TO ADJUST STEERING CHAIN TENSION

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake, Turn Off
Machine And Remove Key.

1. Remove the plastic drive motor cover.

2. Remove the inside floor plate.

7300 330615 (5-00)
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MANUAL STEERING CHAIN ADJUSTMENT

1. Loosen the two hex screws on the chain
idler mounting plate. Slide the plate forward
to gain slack in the steering chain.

2. Move the idler sprocket and mounting
bracket in until the proper deflection is
measured. Tighten the motor mounting
hardware to 18 - 24 Nm (15 - 20 ft Ib).

NOTE: The tension of the chain should be
checked after the first 50 hours of operation and
every 200 hours there after. The deflection should
be 0.12 to 0.25 in (3 to 6 mm) between the
steering sprocket and the idler sprocket when the
steering wheel is turned the tightest position either
direction.

POWER STEERING CHAIN ADJUSTMENT

1. Loosen the hardware holding the hydraulic
steering motor to the machine frame.

2. Use a pry bar to move the hydraulic steering
motor away from the large sprocket until the
chain is tight. Tighten the motor mounting
hardware to 37 - 48 Nm (26 - 34 ft Ib).

NOTE: The tension of the chain should be
checked after the first 50 hours of operation and
every 200 hours there after. The deflection should
be 0.12to 0.25 in (3 to 6 mm) between the
steering sprocket and the idler sprocket when the
steering wheel is turned the tightest position either
direction.
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3. Reinstall the inside floor plate.

4. Reinstall the plastic drive motor cover.

5. Lower the machine to the ground and check
the steering for proper operation.
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HURTH GEARBOX EXPLODED VIEW (LOWER SECTION)
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HURTH GEARBOX EXPLODED VIEW (UPPER SECTION)
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4. Instructions for repair
General

Repair of drive assembly accessories will not be covered here since they
may differ by quantity and design. Attention is drawn to section Z.

The following remarks refer to the disassembly/assembly of the gear unit
and the dismounting/mounting of the accessories which are directly con-
nected to the gear unit.

4.1 Dismantling the drive assembly

Before disassembling the gear unit, drain the transmission oil and dis-
mount the drive wheel.

Drive wheel
Remove wheel nuts and take off drive wheel.
Steering chain

Open lock nut and slacken the steering chain by screwing out the clamp-
ing screw.

a) Chain tightener

Open the chain joint at the chain tightener and remove the steering
chain.

Version S/B Chain connection Version SF/SU/BF/BU

chain joint

adjusting link
locknut

clamping screw

chain tightener

chain joint

b) Chain support

Open the chain joint at the chain support and remove the steering
chain.

Dismantling the drive assembly
Remove screws fastening the trunnion bearing to the vehicle frame.
Electric motor

The electric motor can be dismantled without dismounting the complete
drive assembly. Remove the screws and 1ift the motor out of the assembly.

If only the electric motor is dismantled, the opening to the gear
unit must be closed to prevent dirt from entering the gear unit.

Dismantling the drive pinion (202)

Hold the motor shaft tight and loosen the shaft nut, then extract
the drive pinion using the extractor. Remove the 0-ring from the
motor centering recess.

HURTH March '88 Part 4 page 1




4.2 Dismantling the gear unit

4.2.1 Removing the top of the gear unit (300) from the basic gear unit (100)
Remove ‘the screws (402/404/406). Loosen the top of the gear unit by

knocking lightly (e.g., with a plastic hammer) and lift it off.

D

b— — —4—

000

4.2.2 Dismantling the basic gear unit (100)
4.2.2.1 Disassembling the housing lid (134)

Remove the screws (135), loosen the lid by knocking lightly, and

lift off.

=
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4.2.2.2 Dismantling the crown gear (104) and wheel shaft (119)

Fasten auxiliary unit "A" with screws (135) to housing. If the coni-
cal pinion shaft (104) is dismantled as well, it is recommended to

loosen the hexagon nut (118) on the conical pinion shaft at the same
time (refer to 4.2.2.5).

Hold the wheel shaft tight and remove the screw (129). Remove washer

§128) with shims (130-133) and bind them together with a wire or the
ike.

Attention: The plane surface X of the wheel shaft is required for setting the
wheel shaft bearing and must not be damaged. ‘

Insert the 9-mm dia. striking pin into the threaded borehole of the
wheel shaft and knock to dismantle the wheel shaft. '

The wheel bolts (120) can be dismounted by pushing them out when the
wheel shaft is dismantled.

Take the crown gear out of the gear unit.

4.2.2.3 Dismounting the outer race (122), shims (124-127), radial sealing
ring (102) v

Dismount the outer race (122 inside) by lightly knocking with a cop-
per pin or the like. Make sure not to damage the shims. Bind the
outer race and the shims together with a wire or the like and place
them with the crown gear. '

Lever out the sealing ring, dismount the outer race (122 outside) by
lightly knocking with a copper pin or the like, and place the outer
race with the wheel shaft. -

4.2.2.4 Dismantling the inner race

The inner race should be dismantled only if the bearings are damaged
and have to be replaced. If a new wheel shaft or a new set of bevel
gears is mounted, new bearings must be fitted.

To dismantle the inner race, cut open the bearing cage and extract
the inner race via the small bearing collar using the extractor.

TETA striking pin
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4.2.2.5 ?%gﬂgunting the helical spur gear (201) and the conical pinion shaft

Unscrew the hexagon nut, dismount the helical spur gear using the ex-
tragtor, and knock out the conical pinion shaft (e.g., using a copper
pin).

Remove the top inner race (112) and place it with the helical spur gear.
Push the lower inner race (105) with spacer bushing (111) off the coni-
cal pinion shaft using the auxiliary unit "B" and place them with the
conical pinion shaft.

Dismount the top outer race (112) by lightly knocking with a copper
pin or the like. Make sure not to damage the shims (114-117). Bind the
outer race and the shims together with a wire or the like and place
them with the inner race or the helical spur gear.

Dismount the bottom outer race (105) by lightly knocking with a copper
pin or the like. Again make sure not to damage the shims (107-110).
Bind the outer race and the shims together and place them with the
inner race or the conical pinion shaft and the spacer bushing.

With the HFK 400 there is no spacer bushing (111) as from gear unit
No. 816; it is replaced by a conical pinion shaft with a different
form.
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4.3 Mounting the gear unit
4.3.1 General remarks
Before mounting the gear unit, the following points should be noted:
. Clean all parts carefully and remove all traces of sealing compound.

. Check all parts for wear, damage and fissures and replace them if
necessary.

. Hone the sealing surfaces with an oil stone or a smooth-cut file.

. Wheel set components such as helical spur gears should be replaced
in pairs, helical gears must be replaced in pairs.

. It is recommended to always replace seals and radial seal rings
whenever repairs are made.

. Cleaned anti-friction bearings should be lubricated before being
mounted.

. For sealing, use only elastic non-hardening sealing compound
(e.g., Loctite 574).
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4.3.2 Mounting the basic gear unit (100)
4.3.2.1 Measuring the assembly dimension of the conical pinion shaft (104)

Insert measuring bush "D" into the bearing borehole of the housing
and measure dimension F.

The housing dimension E is determined according to the following

formula:
E=L-F+d/2
Type Housing of borehole d/2
HFK 200 37.50
HFK 250/300 44 .45
HFK 400/500 45.00

The thickness X of the shims (107-110) is calculated according to
the following formula:
X=E-B-T

housing dimension
assembly dimension of conical pinion shaft (marked)
bearing width (105)
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4.3.2.2 Pre-assembly of the conical pinion shaft (104)

Press the inner race (105) carefully with auxiliary unit "C" up to
the limit stop.
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4.3.2.3 Mounting the conical pinion shaft (104), helical gear (201) and
setting the bearing clearance

Position the shims (107-110) according to instructions of section
4.3.2.1 and insert the outer race (105) into the housing (101).

Insert the previously mounted conical pinion shaft and mount the
bushing (111).

With the HFK 400 there is no longer a bushing as from gear unit No. 816.

Using auxiliary unit "F", apply a light pre-stress to the conical
pinion shaft via the housing towards the top.

Adjustment of bearing clearance

The thickness of the top shims (114-117) to be fitted can now be
determined on the basis of the following dimensions:

C = distance between spacer bushing/conical pinion shaft
(HFK 400) and contact of outer race.

S = distance between plane surface of outer race and plane
surface of inner race.

Attention! If the outer race is higher than the inner race (dimension S as shown

in detail "I"), dimension X is determined as follows:
Shim thickness X = C - § - 0.02

If the outer race is lower than the inner race, dimension X is determined as follows:
Shim thickness X = C + § - 0.02

Insert the shims and the top outer race. Fit the inner race by knock-
ing onto the pinion shaft using auxiliary unit "G". Place the helical
spur gear (201) onto the conical pinion shaft and screw on the hex
nut (118). Hold the helical spur gear tight using the auxiliary unit
(see fig. 1) and tighten the nut with 60 +/- 5 Nm (44 +/- 3.7 ft-1b.).
After checking the tooth pattern (refer to item 4.3.2.6), the shaft
nut is locked by caulking.

Checking the bearing clearance of the pinion shaft

For the arrangement of the dial gauge refer to figure 2. Mark the
measuring point on the helical spur gear (e.g., with a tallow pencil).

Press the conical pinion shaft downwards by hand, simultaneously
turning it several times through approx. 180°. Adjust the dial gauge
to zero at the measuring point.

Pull the conical pinion shaft upwards via the helical spur gear,
turning it as described above, and hold it steady at the measuring
point.

?ead the gearing clearance off the dial gauge (admissible: 0-0.05 mm)
0-0.002").

Attention: When taking this measurement it is vital to turn the shaft several times
so as to align the rollers in the taper roller bearing.

| HURTH March 's8 Part & Page 7 |



EEYEE A2

A

11
z%
E$

(3
}

ARERD AV

Fig. 1

Tools available on the market, such as, Gedore special tool 36/2
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4.3.2.4 Pre-assembly of the wheel shaft (119)

Wet the wheel bolt (120) at its knurling with Loctite 242 and press
into the boreholes provided on the flange of the wheel shaft.

Push the Nilos ring (121) onto the wheel shaft up to its stop at
the flange.

Using auxiliary unit "H", press inner race (122) onto the wheel
shaft up to the stop.

Grease the inner race of the taper roller bearing on the wheel
shaft (cavities between rollers and cage and between cage and Nilos
ring; use Shell Alvania R3 or a grease of identical composition and
specification).

4.3.2.5 Pre-assembly of wheel shaft bearing in the housing (101)

Wet the sealing ring (102) at its outside diameter with Loctite 574
and mount it using auxiliary unit "E"; the open side of the ring
must point to the inside of the gear unit.

Wet the Gamma ring (103) with Loctite 242 and press it onto the
housing using auxiliary unit “E".

Insert the outer race (122 outside) into the housing.
As for dismantling, insert the outer race (122 inside) with shims

(124-127) for the preliminary setting.
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4.3.2.4 Pre-assembly of the wheel shaft (119)

Wet the wheel bolt (120) at its knurling with Loctite 242 and press
into the boreholes provided on the flange of the wheel shaft.

Grease radial shaft seal (102) between dust and sealing lip and

mount in such a way that the dust lip rests against the wheel shaft
flange.

Using auxiliary unit "H", press inner race (122) onto the wheel
shaft up to the stop.

4.3.2.5 Pre-assembly of wheel shaft bearing in the housing (101)

Wet the Gamma ring (103) with Loctite 242 and press it onto the
housing using auxiliary unit "E".

Insert the outer race (122 outside) into the housing.

As for dismantling, insert the outer race (122 inside) with shims
(124-127) for the preliminary setting.
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4.3.2.6 Setting the circumferential backlash on the crown gear (104) and
checking the tooth pattern

Press the inner race (122) onto the crown gear using the auxiliary
unit "H".
Insert the crown gear (101) into the housing.

Push in the pre-assembled wheel shaft (used here simply as an auxil-
iary unit) and use auxiliary unit "J" to pull together the crown gear
and the washer (128) until the bearing clearance is approx. zero.

For measuring the circumferential backlash at the crown gear, secure
the conical pinion shaft against turning, e.g., with a wooden wedge.

The circumferential backlash is corrected by adjusting with shims
(124-127).

Admissible circumferential backlash 0.1-0.15 mm (0.004 - 0.006").

Checking the tooth pattern

For checking the tooth pattern it is necessary to apply a thin coat
of marking ink to 3-4 tooth flanks of the crown gear.

Mesh the coated tooth flanks several times with the conical pinion.
The pattern will show better if the conical pinion is slightly braked
while in mesh. Compare the pattern obtained with the "Mounting guide-
line" below.

If a correction is necessary, its direction is indicated by the
"Mounting guideline".

Secure the hex nut (118) by caulking.

Table of tooth patterns

driven flank /(/\ % driving flank

Tooth pattern on the ring gear Correct pattern adjustment by
Defective patterns changing the mounting di- Setting instructions

Concave flank | Convex flank mensions in direction of arrow

t“' a = Mount every wheel set
‘ on principle according
! to the marked mounting
as dimensions a¢ and a2
' or the backlash Sg) or

Pattern at tip to deviations from the
mounting dimensions
I—¢a1> +A ajand (4, or
backlash S4). The
q— * mounting dimensions
an may only be changed
| for incorrect patterns.
The size of the change
depends on the posi-
aq - tion of the patterns on
the teeth.

(1]
s
(2]
7N
(3]
<

0/{%

eel pattern

B -

az
Note fig. 1 & 2

| 22
Note fig. 1 & 2

?

aq ==

!
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4.3.2.7

Mounting the wheel shaft (119), crown gear (104), and setting the
bearing clearance

Use auxiliary unit "J" to pull together the mounted wheel shaft and
crown via washer (128):

. HFK 200 with M

7 Nm (5.2 ft-1b.) = approx. 3500 N

bearing pre-stress

approx. 5000 N
bearing pre-stress

When doing so, turn the wheel shaft several times in both direc-
tions to enable the bearing rollers to align themselves.

Measure dimension "Y" via the borehole of auxiliary unit "J".
Shim thickness "X" = Y - washer thickness of auxiliary unit.
Unscrew auxiliary unit "J" and remove.

Insert shims (2, see fig. 4.5) in accordance with dimension "X".

Wet screw (129) with Loctite 242 and pull together the previously
mounted wheel shaft and crown gear via the washer (128).

Tightening torque My = 110 Nm (81 ft-1b.) +/- 10 %

Remarks: A direct check of the bearing pre-stress as now set is
hardly possible. When checking according to the measur-
ing method described above, there should be no measurable
bearing clearance. Nevertheless, it should still be pos-
sible to rotate the wheel shaft easily by hand.

A

. HFK 250-500 with MA

10 Nm (7.4 ft-1b.)

{

HURTH
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4.3.2.8 Mounting the housing lid (134)

Coat the housing lid with Loctite 574 and fit in position. Wet
screws (135) with Loctite 242 and fasten.

Tightening torque My = 9.5 Nm (7 ft-1b.)

Remarks

If the basic gear unit is stored as an assembly group, e.g., for
standby purposes, it should be suitably protected against corrosion
and be packaged accordingly. ‘

Conservation can be carried out, e.g., by filling the unit with oil
and draining it afterwards.

A closed plastic cover is sufficient to package the unit for storage.
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4.3.3 Mounting the top of the gear unit (300)
4.3.3.1 Fitting the top of the gear unit to the basic gear unit (100)

Insert dowel pins (401) into the basic gear unit in such a way
(internal thread pointing downward) that they still project by
approx. 1 mm (0.04") over the sealing surface.

Coat the sealing surface of the top of the gear unit with Loctite
574 and place it onto the basic gear unit.

Screw in bolts (402 and 404) with spring washers (403 and 405) and
knock the dowel pin (401) with a 9 mm (11/32") dia. drift punch
into the top of the gear unit up to the stop.

Tighten bolts (402/406) with tightening torque of My = 23 Nm
(17 ft-1b.).

Tighten bolts (404) with tightening torque of My = 46 Nm.
(34 ft-1b.).

~J
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4.3.3 Mounting the top of the gear unit (300)
4.3.3.1 Fitting the top of the gear unit to the basic gear unit (100)

Dowel pins (401) to be driven up to the stop into the basic gear

unit. (Dowel pins should then jut out of the sealing surface by
abt. 3 mm - 1/8").

Coat the sealing surface of the top of the gear unit with Loctite
574 and place it onto the basic gear unit.

Screw in bolts (402 and 404).

{ighten bo%ts (402/406) with tightening torque of My = 23 Nm
17 ft-1b.).

Tighten bolts (404) with tightening torque of My = 46 Nm
(34 ft-1b.).
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4.3.3.2 General remarks

If the gear unit is stored, e.g., for standby purposes, it should be
suitably protected against corrosion and packaged accordingly. Close
the opening of the gear unit (for taking up the motor).

Protection against corrosion is possible, e.g., by filling the unit
with oil and draining it afterwards. A closed plastic cover is suf-
ficient to package the unit for storage.

4.4 Mounting the drive assembly

The part dealing with "Mounting the drive assembly" is included in
the "Mounting Instructions", items 2.3 through 2.6 (refer also to
item 1.2.6).
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SCRUBBING

INTRODUCTION

In the scrubbing mode the water flows from the
solution tank, through the solution valve, and
down to the scrub brushes. The brushes scrub the
floor. As the machine moves forward the rear
squeegee wipes the dirty solution off the floor,
which is then picked up and drawn into the
recovery tank by the vacuum fans.
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SCRUBBING

SOLUTION TANK

The solution tank is located on the right side of
the machine. Water from the solution tank flows
from the bottom of the tank to the water valve
located on the scrub head. Filtered water from the
recovery tank is pumped to the top of the solution
tank when the ES™ option is in use.

TO REMOVE SOLUTION TANK

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Make sure the solution tank
(right side of machine) has been drained.

2. Raise the battery cover. Unplug the battery
connector.
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SCRUBBING

3. Disconnect the float switch from the main
harness. (ES™ option only)

4. Disconnect the ES™ water line from the top
of the solution tank. (ES™ option only)

5. Remove the six hex screws holding the
operator seat mount plate to the solution
tank. Remove the seat assembly.

6. Go under the solution tank. Disconnect the
main drain line from the bottom of the
solution tank.
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SCRUBBING

7. Go under the solution tank in the area under
the rear of the operator floor plate. Remove
the two hex screws holding the front of
solution tank to the frame bracket.

8. Remove the two hex screws holding battery
cover mount plate to the inside of the
solution tank.

9. Remove the two hex screws holding the
solution tank to the vertical mount channel at
the right side of the battery.

10. The solution tank can now be carefully be
lifted out of the machine frame.

NOTE: Remove the solution level switch
assembly from the mount hole in the tank. Use
this hole to attach a lifting strap. The tank will lift
fairly level using this procedure.
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TO INSTALL SOLUTION TANK

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Carefully position the solution tank into the
machine frame.

NOTE: Remove the solution level switch
assembly from the mount hole in the tank. Use
this hole to attach a lifting strap. The tank will lift
fairly level using this procedure.

2. Loosely install the two hex screws holding
the solution tank to the vertical mount
channel at the right side of the battery.

3. Loosely install the two hex screws holding
battery cover mount plate to the inside of the
solution tank.
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SCRUBBING

4. Go under the solution tank in the area under
the rear of the operator floor plate. Loosely
install the two hex screws holding the front
of solution tank to the frame bracket. Go
back and tighten all six mounting screws to
18 - 24 Nm (15 - 20 ft Ib).

5. Reinstall the seat assembly. Reinstall the six
hex screws holding the operator seat mount
plate to the solution tank. Tighten screws to
18 - 24 Nm (15 - 20 ft Ib).

6. Reconnect the main solution line to the
bottom of the tank.

7. Reconnect the ES™ water line to the top of
the solution tank. (ES™ option only)
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8. Reconnect the float switch to the main
harness. (ES™ option only)

9. Plug the battery connector into the main
connector.

10. Close the battery cover and front cover.
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SCRUBBING

RECOVERY TANK

The recovery tank is located on the left side of the
machine. The scrubber vacuum fans located on
the front of the recovery tank pull dirty water from
the rear squeegee and deposit it into the recovery
tank.

TO REMOVE RECOVERY TANK

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Make sure the recovery tank (left side of
machine) has been drained.

2. Raise the battery cover. Unplug the battery
connector.

3-10
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SCRUBBING

3. Open the front cover.

4. Disconnect the float switches from the main
harness.

5. Disconnect the scrubbing vacuum fans and
vacuum switch from the main harness.

6. Remove the two hex screws holding the side
of the operator seat mount plate to the side
of the recovery tank.
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SCRUBBING

7. Go under the recovery tank. Disconnect the
ES™ water line and autofill line from the
bottom of the recovery tank.

8. Go under the recovery tank in the area
under the scrubbing vacuum fans. Remove
the two hex screws holding the front of
recovery tank to the frame bracket.

9. Remove the bracket holding the rear
squeegee vacuum hose to the side of the
recovery tank. Remove the vacuum hose
from the recovery tank.

10. Remove the two hex screws holding battery
cover mount plate to the inside of the
recovery tank.
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SCRUBBING

11. Remove the two hex screws holding the
recovery tank to the vertical mount channel
at the left side of the battery.

12. Remove the clamp holding the battery
cables to the back of the recovery tank.

13. The recovery tank can now be carefully be
lifted out of the machine frame.

NOTE: Remove the solution level switch
assembly from the mount hole in the tank. Use
this hole to attach a lifting strap. The tank will lift
fairly level using this procedure.
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SCRUBBING

TO INSTALL RECOVERY TANK

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Carefully position the recovery tank into the
machine frame.

NOTE: Remove the solution level switch
assembly from the mount hole in the tank. Use
this hole to attach a lifting strap. The tank will lift
fairly level using this procedure.

2. Loosely install the two hex screws holding
the recovery tank to the vertical mount
channel at the right side of the battery.

3. Reinstall the clamp holding the battery
cables to the back of the recovery tank.
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4. Loosely install the two hex screws holding
battery cover mount plate to the inside of the
recovery tank.

5. Go under the recovery tank in the area
under the scrubbing vacuum fans. Loosely
install the two hex screws holding the front
of recovery tank to the frame bracket. Go
back and tighten all six mounting screws to
18 - 24 Nm (15 - 20 ft Ib).

6. Reinstall the two hex screws holding the
side of the operator seat mount plate to the
side of the recovery tank. Tighten to
18 - 24 Nm (15 - 20 ft Ib).

7. Reconnect the ES™ water line and autofill
solution line to the bottom of the tank.
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SCRUBBING

8. Reinstall the vacuum hose into the vacuum
hole in the recovery tank. Reinstall the
bracket holding the rear squeegee vacuum
hose to the side of the recovery tank.

9. Reconnect the scrubbing vacuum fans and
vacuum switch to the main harness.

10. Reconnect the float switch to the main
harness.

11. Plug the battery connector into the main
connector.

3-16
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12. Close the battery cover and front cover.
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SCRUBBING

SCRUB HEAD

The 7300 can be equipped with five different
scrub heads;

MAXPRO™ 1000, MAXPRO 1000 HD motors,
MAXPRO™ 1200 disc scrub heads.
MAXPRO™ 1000 and 1200 cylindrical scrub
heads.

TO REMOVE TWO MOTOR DISC SCRUB
HEAD (MAXPRO ™ 1000)

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

NOTE: Latch the side squeegees in the double
scrub position. Leave the scrub brushes on the
scrub head.

1. Turn on the machine and lower the scrub
head. Shut off the key.

NOTE: Use down pressure setting #3 on
cylindrical head and down pressure setting #2 on
all disc heads.

2. Go under the machine in the area of the
center of the scrub head. Remove the hex
screw holding the UPPER head lift roller to
the mount bracket. Remove the roller from
the scrub head frame.

3-18 7300 330615 (5-00)



SCRUBBING

3. Turn on the machine and raise the scrub
head. Turn off the key.

4. Remove any plastic ties holding the wires to
the scrub head.

5. Disconnect the two scrub brush motors from
the main harness.

6. Disconnect the main harness from the water
flow solenoid.
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SCRUBBING

7. Disconnect the solution line from the water
flow solenoid.

8. Disconnect the end of the side shift gas
spring where it attaches to the scrub head.

9. Disconnect the end of the side shift cable
where it attaches to the scrub head.

10. Remove the cotter pins and castle nuts from
the end of the scrub head drag links where
they attach to the machine frame.

3-20
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11. Pull the drag links out of the frame mount
holes. Disconnect the kick-in guard from the
front, right corner of the scrub head.

12. If a hoist is available--raise the front of
the machine and place jackstands under the
corners of the machine frame.

13. Push or pull the scrub head out the right
side (operators compartment side) of the
machine. The scrub head can now be
removed from the machine.

7300 330615 (5-00)
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SCRUBBING

TO INSTALL TWO MOTOR DISC SCRUB HEAD
(MAXPRO ™ 1000)

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. If a hoist is available--raise the front of
the machine and place jackstands under the
corners of the machine frame.

NOTE: Make sure the side squeegees are latched
up and the scrub brushes are installed.

2. Push or pull the scrub head into the right
side (operators compartment side) of the
machine. Push the head in until it is
centered in the frame.

3. Position the four scrub head drag links into
the frame mount holes.

3-22
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4. Reinstall the castle nuts onto the end of the
scrub head drag links where they attach to
the machine frame. Tighten the castle nuts
tight. Reinstall the cotter pins.

5. Reconnect the two scrub brush motors to
the main harness.

6. Reconnect the water flow solenoid to the
main harness.

7. Reconnect the solution line to the water flow
solenoid.
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8. Use plastic ties to secure electrical wires
and solution lines.

9. Turn on the machine and lower the scrub
head. Shut off the key.

10. Go under the machine in the area of the
center of the scrub head. Reinstall the
UPPER head lift roller into the mount
bracket. Reinstall the roller mount screw and
tighten to 18 - 24 Nm (15 - 20 ft Ib).

11. Reconnect the end of the side shift cable
where it attaches to the scrub head.
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12. Reconnect the end of the side shift gas

spring where it attaches to the scrub head.

Reconnect the kick-in guard to the front,
right corner of the scrub head.

13. Turn on the machine and raise the scrub
head. Check the scrub head for proper
operation.
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TO REMOVE THREE MOTOR DISC SCRUB
HEAD (MAXPRO ™ 1200)

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Turn on the machine and lower the scrub
head. Shut off the key.

2. Go under the machine in the area of the
center of the scrub head. Remove the hex
screw holding the UPPER head lift roller to
the mount bracket. Remove the roller from
the scrub head frame.

3. Turn on the machine and raise the scrub
head. Turn off the key.

4. Remove any plastic ties holding the wires
and solution lines to the scrub head.

3-26
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5. Disconnect the three scrub brush motors
from the main harness.

6. Disconnect the water flow solenoid from the
main harness.

7. Disconnect the solution line from the water
flow solenoid.

8. Disconnect the end of the side shift gas
spring where it attaches to the scrub head.
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9. Disconnect the end of the side shift cable
where it attaches to the scrub head.

10. Remove the cotter pins and castle nuts from
the end of the scrub head drag links where
they attach to the machine frame.

11. Pull the drag links out of the frame mount
holes. Disconnect the kick-in guard from the
front, right corner of the scrub head.

12. If a hoist is available--raise the front of
the machine and place jackstands under the
corners of the machine frame.

3-28
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13. Push or pull the scrub head out the right
side (operators compartment side) of the
machine. The scrub head can now be
removed from the machine.
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TO INSTALL THREE MOTOR DISC SCRUB
HEAD (MAXPRO ™ 1200)

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. If a hoist is available--raise the front of
the machine and place jackstands under the
corners of the machine frame.

NOTE: Latch the side squeegees in the double
scrub position. Leave the scrub brushes on the
scrub head.

2. Push or pull the scrub head into the right
side (operators compartment side) of the
machine. Push the head in until it is
centered in the frame.

3. Position the two scrub head drag links into
the frame mount holes.

3-30
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4. Reinstall the castle nuts onto the end of the
scrub head drag links where they attach to
the machine frame. Tighten the castle nuts
tight. Reinstall the cotter pins.

5. Reconnect the three scrub brush motors to
the main harness.

6. Reconnect the water flow solenoid to the
main harness.

7. Reconnect the solution line to the water flow
solenoid.
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8. Use plastic ties to secure electrical wires
and solution lines.

9. Turn on the machine and lower the scrub
head. Shut off the key.

10. Go under the machine in the area of the
center of the scrub head. Reinstall the
UPPER head lift roller into the mount
bracket. Reinstall the roller mount screw and
tighten to 18 - 24 Nm (15 - 20 ft Ib).

11. Reconnect the end of the side shift cable
where it attaches to the scrub head.
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12. Reconnect the end of the side shift gas

spring where it attaches to the scrub head.

Reconnect the kick-in guard to the front,
right corner of the scrub head.

13. Turn on the machine and raise the scrub
head. Check the scrub head for proper
operation.
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TO REMOVE CYLINDRICAL SCRUB HEAD
(MAXPRO ™ 1000 AND 1200)

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Turn on the machine and lower the scrub
head. Shut off the key.

NOTE: Latch the side squeegees in the double
scrub position. Leave the scrub brushes on the
scrub head.

2. Remove the debris tray from the right side of
the machine.

3. Go under the machine in the area of the
center of the scrub head. Remove the hex
screw holding the UPPER head lift roller to
the mount bracket. Remove the roller from
the scrub head frame.
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4. Turn on the machine and raise the scrub
head. Turn off the key.

5. Remove any plastic ties holding the wires to
the scrub head.

6. Disconnect the two scrub brush motors from
the main harness.

7. Disconnect the water flow solenoid from the
main harness.

8. Disconnect the solution line from the water
flow solenoid.
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9. Disconnect the end of the side shift gas
spring where it attaches to the scrub head.

10. Disconnect the end of the side shift cable
where it attaches to the scrub head.

11. Remove the cotter pins and castle nuts from
the end of the LOWER scrub head drag
links where they attach to the machine
frame.

12. Remove the larger nyloc nut from the
UPPER scrub head drag links where they
attach to the machine frame.

13. Pull the drag links out of the frame mount
holes. Disconnect the kick-in guard from the
front, right corner of the scrub head.

3-36
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14. If a hoist is available--raise the front of
the machine and place jackstands under the
corners of the machine frame.

15. Push or pull the scrub head out the right
side (operators compartment side) of the
machine. The scrub head can now be
removed from the machine.
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TO INSTALL CYLINDRICAL SCRUB HEAD
(MAXPRO ™ 1000 AND 1200)

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. If a hoist is available--raise the front of
the machine and place jackstands under the
corners of the machine frame.

NOTE: Latch the side squeegees in the double
scrub position. Leave the scrub brushes on the

scrub head.

2. Push or pull the scrub head into the right
side (operators compartment side) of the
machine. Push the head in until it is
centered in the frame.

3. Position the four scrub head drag links into
the frame mount holes.
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4. Reinstall the larger nyloc nut onto the
UPPER scrub head drag links where they
attach to the machine frame. Tighten to
64 - 83 Nm (47 - 61 ft Ib).

5. Reinstall the castle nuts onto the end of the
LOWER scrub head drag links where they
attach to the machine frame. Tighten the
castle nuts tight. Reinstall the cotter pins.

6. Reconnect the two scrub brush motors to
the main harness.

7. Reconnect the water flow solenoid to the
main harness.
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8. Reconnect the solution line to the water flow
solenoid.

9. Use plastic ties to secure electrical wires
and solution lines.

10. Turn on the machine and lower the scrub
head. Shut off the key.

11. Go under the machine in the area of the
center of the scrub head. Reinstall the
UPPER head lift roller into the mount
bracket. Reinstall the roller mount screw and
tighten to 18 - 24 Nm (15 - 20 ft Ib).

12. Reconnect the end of the side shift cable
where it attaches to the scrub head.

3-40 7300 330615 (5-00)



SCRUBBING

13. Reconnect the end of the side shift gas
spring where it attaches to the scrub head.
Reconnect the kick-in guard to the front,
right corner of the scrub head.

14. Turn on the machine and raise the scrub
head. Check the scrub head for proper
operation.

15. Reinstall the debris tray into the right side of
the machine.

16. Operate the machine and check the scrub
head for proper operation.

7300 330615 (5-00)

3-41



SCRUBBING

TO REPLACE CYLINDRICAL SCRUB HEAD
DRIVE PLUG SHAFT BEARINGS

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Remove the scrub brush from the drive plug.
See TO REPLACE CYLINDRICAL SCRUB
BRUSH instructions in this section.

2. Remove the cogged drive belt from the
scrub brush drive sheave. See TO
REPLACE CYLINDRICAL SCRUB HEAD
BRUSH MOTOR instructions in the
ELECTRICAL section.

3. Remove the three hex screws holding the
cogged drive sheave to the shaft hub.
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4. Screw the three hex screws into the open
holes on the cogged sheave and tighten.
This will push the cogged sheave off the
shaft hub

NOTE: Make sure to note the location of the
sheave on the shafft.

5. Loosen the set screw holding the shaft hub
to the square key and shaft.

NOTE: Use a pry bar to remove the shaft hub
from the shatft.

6. Remove the snap ring from the end of the
outside shaft bearing.

7. Remove the screw and washer holding the
scrub brush drive plug to the shaft.
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8. Remove the drive plug from the shaft.

9. Remove the snap ring from the end of the
inside shaft bearing.

10. Use a rubber hammer to tap the shaft and
bearing assembly out of the bearing housing
(tap the assembly into the center of the
scrub head). Note the orientation of the
shaft in the housing.

11. Use a press to remove the bearings from the
shaft assembly.

12. Install the new bearings and shaft assembly
into the bearing housing (tap the assembly
into the housing from the center of the scrub
head to the outside of the scrub head). The
longer shaft end goes to the outside of
flange.
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13. Reinstall both bearing snap rings.

14. Reinstall the scrub brush drive hub onto the
shaft on the inside of the shaft. Reinstall the
hex screw and tightento 8 - 10 Nm
(5 - 7ftlb).

NOTE: Make sure the square key is in place on
the shaft.

15. Reinstall the cogged sheave shaft hub onto
the outside of the shaft and bearing
assembly.

NOTE: Make sure the square key is in place on
the shaft.

Position the hub flush with the end of the
shaft. Hand tighten the set screw tight.

16. Position the cogged sheave onto the shaft
hub. Reinstall the three hex screws. Tighten
to8-10Nm (5 - 7 ftIb).
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17. Reinstall the cogged drive belt onto the
scrub brush drive sheave. See TO
REPLACE CYLINDRICAL SCRUB HEAD
BRUSH MOTOR instructions in the
ELECTRICAL section.

18. Reinstall the scrub brush onto the drive plug.
See TO REPLACE CYLINDRICAL SCRUB
BRUSH instructions in this section.

19. Operate the machine and check the scrub
head for proper operation.
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TO REPLACE CYLINDRICAL SCRUB HEAD
IDLER PLUG SHAFT BEARING

FOR SAFETY: Before Leaving Or

Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Unlatch the brush idler plate latch. See TO
REPLACE CYLINDRICAL SCRUB BRUSH
instructions in this section.

2. Remove the scrub brush idler plate from the
scrub head.

3. Remove the hex screw holding the brush
idler plug and cam assembly to the mount
plate.

7300 330615 (5-00) 3-47



SCRUBBING

4. Use a mechanical press to remove the cam
from the idler bearing.

5. Remove the four screws holding the bearing
retainer plate to the idler hub.

6. Remove the retainer plate to expose the
idler bearing.

7. Use a mechanical arbor press to remove the
existing bearing and to install the new
bearing.
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8. Reinstall the retainer plate and four screws.
Tighten to 443 - 575 Ncm (4 - 6 ft Ib).

9. Use a mechanical arbor press to reinstall the
adjustment cam into the new bearing.

10. Reinstall the idler plug assembly onto the
mount plate. Leave the hardware loose for
nNow.

11. Reinstall the scrub brush and idler plate onto
the scrub head. See TO REPLACE
CYLINDRICAL SCRUB BRUSH instructions
in this section.

12. Operate the machine and check the
cylindrical scrub brush patterns. See
CHECKING AND ADJUSTING
CYLINDRICAL BRUSH PATTERN
instructions in this section.
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DISC SCRUB HEAD SKIRTS

The 7300 disc scrub heads are equipped with
rubber skirts front and rear. These skirts control
water spray during the scrubbing operation.

TO REPLACE DISC SCRUB HEAD SKIRTS

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. The disc scrub head skirts are held in place
with plastic rivets (10 for the front, 5 for the
back).

2. Use a screw driver or pliers to remove the
plastic pin from the center of the rivet body.

3. Pull the rivet body out of the mount hole.

4. After all of the plastic rivets have been
removed--remove the rubber skirt.

5. Install the new rubber skirt onto the scrub
head (note the orientation).

6. Reinstall the plastic rivet bodies.

7. Push the pin into the center of the rivet body.
Push the pin all the way in.

8. Repeat this procedure for the front or rear
skirt.

TO ADJUST DISC SCRUB HEAD SKIRTS

The front and rear scrub head skirts on the
MAXPRO™ 1000 and 1200 are not adjustable.
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SCRUB BRUSHES

DISC SCRUB BRUSHES

Disc-type scrub brushes scrub the floor. Each
scrub brush is driven by its own electric motor to a
brush drive hub. A spring lock clip holds the scrub
brush onto the drive hub.

There are many variations of brushes and
cleaning pads to choose from. There is a brush or
cleaning pad available for almost any application.
Scrub brushes are ready for use when they are
equipped with a brush drive plate and a spring
clip.

The scrub brushes should be checked daily for
tangled wire or string wear damage. The scrub
brushes should be replaced if large portions of the
brush bristles are missing or if the remaining
brush bristle measure 0.38 in (10 mm) or less in
length.

NOTE: Be sure to replace the scrub brushes in
sets. Otherwise one scrub brush will be more
aggressive than the other.
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TO REPLACE DISC SCRUB BRUSH

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Turn on the machine and raise the scrub
head. Turn the machine off.

2. Lift the side squeegee up and engage the
double scrub clips.

3. Reach into the scrub brush area and spin
the scrub brush until the spring clips are
visible.
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4. Pinch the spring clip together.

5. Remove the scrub brush from the machine.

6. Position the new scrub brush under the
scrub head. Line up the motor drive plug
with the brush drive insert.

7. Push the scrub brush up until the spring
clips lock onto the drive hub.

mﬂ\'.\"' .
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CYLINDRICAL SCRUB BRUSHES

Check the brush taper and rotate the brushes
from front-to-rear every 50 hours of machine
operation for maximum brush life and best
scrubbing performance.

The cylindrical brushes should be replaced if large
amounts of bristles are missing, or if the
remaining bristle length is less than 10 mm

(0.38 in).

NOTE: Replace worn brushes in pairs. Scrubbing
with brushes of unequal bristle length will result in
diminished scrubbing performance.

NOTE: Fill the solution tank before checking or
adjusting the brush pattern.

TO REPLACE CYLINDRICAL SCRUB BRUSH

1. Press the scrubbing switch. When the scrub
head is approximately 25 mm (1 in) from the
floor, turn the machine power off.

2. Set the parking brake.

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

3. Open the side squeegee support guard with
the latch. Swing the support guard outward
to access the idler support casting.
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4. Lift up on the idler support latch to release
the idler support casting.

5. Pull the idler plug off the brush, and pull the
old brush out of the scrub head.

6. Position the brush with the double row end
towards you. Guide the new brush onto the
drive hub.

7. Insert the Idler plug (on the inside of the idler
door), into the brush.

8. Secure the idler support casting with the
idler support latch.
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9. Firmly close the side squeegee support
guard.

10. Repeat for the other brush on the other side
of the scrub head.
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CHECKING AND ADJUSTING CYLINDRICAL
BRUSH PATTERN

1. Apply chalk (or another material that will not
easily blow away), to a smooth, level section
of the floor.

2. Set the parking brake.

NOTE: Use down pressure setting #3 on
cylindrical head and down pressure setting #2 on
all disc heads.

3. Lower the scrub head in the chalked area.
Allow the machine to scrub in the same
place for 15 to 20 seconds.

NOTE: If chalk or other material is not available,
allow the brushes to spin on the floor for two
minutes. A polish mark will remain on the floor.

4. Raise the scrub head and move the machine
away from the chalked area. Turn the
machine power off.

5. Observe the shape of the brush patterns. If
the brush patterns have parallel sides, the
brushes do not need adjustment.

If one, or both of the brush patterns are
tapered, the brushes need adjustment to
straighten the brush pattern.

7300 330615 (5-00)

3-57




SCRUBBING

6. Open the side squeegee support guard with
the latch. Swing the support guard outward
to access the idler support casting.

7. While holding the smaller hex, loosen the
larger mounting screw on the outside of the
idler door.

8. Using the smaller hex head - raise or lower
the end of the brush as needed to straighten
the brush pattern. Tighten the larger
mounting screw.

9. Check the brush patterns again and readjust
as necessary until both patterns are the
same.

10. If one brush pattern is wider than the other,
the scrub head needs to be leveled.
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11. Level the scrub head by turning the scrub
head links. Both scrub head links should be
adjusted equally.

12. Check the brush patterns again and readjust
as necessary until both patterns are the
same.
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MANUAL SOLUTION VALVE

The 7300 manual solution valve is located under
the front of the solution/recovery tanks. The
manual valve is controlled with the solution lever
on the left side of the steering column. The
manual valve controls the amount of water going
to the electric solution solenoid (located on the
scrub head).

TO REPLACE MANUAL SOLUTION VALVE

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Make sure the solution tank has been
drained.

2. Turn on the machine and lower the scrub
head. Shut off the key.
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3. Loosen the worm drive clamps holding the
solution hoses to the manual valve fittings.
Pull the hoses off the fittings.

4. Remove the cotter pin and clevis pin holding
the push/pull cable clevis to the manual
valve lever.

5. Remove the two screws holding the valve to
the mount bracket. Remove the valve from
the machine.

6. Remove the two fittings and install into the
new valve.

7300 330615 (5-00)

3-61



SCRUBBING

7. Remove the nut holding the valve lever to
the valve body. Remove the lever and install
on the new valve in the same orientation.

8. Install the new valve assembly onto the
mount bracket. Reinstall the hardware and
tighten hand tight.

9. Reconnect the two solution hoses to the
new valve.

10. Reconnect the push/pull cable to the valve
lever. Reinstall the clevis pin and cotter pin.

11. Fill the solution tank and check the new
valve for proper operation. See TO ADJUST
MANUAL WATER VALVE instructions.

3-62

7300 330615 (5-00)



SCRUBBING

TO ADJUST MANUAL SOLUTION VALVE

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. If the manual solution valve needs to be
adjusted (to gain more water flow or if valve
fails to shut water off completely) open the
machine front cover.

2. Locate the manual solution valve push/pull
cable on the left side of the steering column.

3. Loosen the large jam nuts holding the cable
to the mount bracket. Move the cable in or
out. Retighten the jam nuts.
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SQUEEGEES

The 7300 is equipped with two side squeegees
and one rear squeegee. The rear squeegee
comes in two different widths (Maxpro 1000 and
1200). The squeegee assemblies have
replaceable rubber blades.

SIDE SQUEEGEES

The side squeegees control water spray and
channel water into the path of the rear squeegee.
Check the side squeegees for damage and wear
daily. Replace the side squeegee blades
whenever they become damaged or lose their
shape or resiliency. Replace the squeegee
deflectors whenever they become worn.

TO REPLACE SIDE SQUEEGEES

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Remove the hair pin and clevis pin from the
side squeegee protection tip.

2. Remove the plastic tip and metal retainer.
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3. Remove the squeegee blade from the
squeegee frame.

4. Install a new side squeegee blade onto the
frame.

NOTE: Place a few drops of oil on the edge of the
squeegee frame before installing the new blade.
The new blade will slip on with less resistance.

5. Reinstall the metal retainer and plastic tip.

6. Reinstall the clevis pin and hair pin.

7. Operate the machine and check the side
squeegee for proper operation.
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TO ADJUST SIDE SQUEEGEES

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. The side squeegees are adjusted at the
factory and should not need further
adjusting.

2. If the side squeegees need to have the
down pressure adjusted--loosen the jam
nuts on the tension spring threaded rod.
Move the threaded rod down to increase
tension on the spring. Retighten the jam
nuts.

SIDE SQUEEGEE DOUBLE SCRUB CLIPS

The side squeegees can be raised and held in
place for double scrubbing a dirty floor.

TO ENGAGE DOUBLE SCRUB CLIPS

1. Pull the side squeegee up front and back.
Flip the double scrub clip over so it engages
the notch in the squeegee arm. The
squeegee will stay in the up position until the
clips are moved back.

NOTE: The clips can also be used when changing
the scrub brushes.
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REAR SQUEEGEE

The rear squeegee assembly channels water into
the vacuum fan suction. The front squeegee blade
channels the water, and rear blade wipes the
floor. Check the rear squeegee assembly for
damage, wear, and adjustment daily.

Rotate or replace either squeegee blade if its
leading edge is torn or worn half-way through the
thickness of the blade.

Each blade has four wiping edges. To use them
all, start with one wiping edge. To use the next
wiping edge, rotate the squeegee end-for-end. To
use the next wiping edge, rotate the top edges
down, bottom edges up. To use the last edge,
rotate the squeegee end-for-end.

TO REPLACE OR ROTATE REAR SQUEEGEE
BLADES

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Make sure the rear squeegee is in the raised
position. Pull the vacuum hose out of the
squeegee frame.

2. Loosen the hardware holding the squeegee
frame to the lift assembly. Pull the squeegee
frame and blade assembly off the machine.
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3. Flip the squeegee band lock open. Remove
the band from the squeegee frame.

4. Pull the rubber squeegee blade off the
frame. Rotate the blade to one of the four
edges or discard blade.

5. Install the new or rotated blade onto the
squeegee frame.

NOTE: Make sure the slots in the blade match up
with the tangs on the frame.

6. Reinstall the squeegee band.

NOTE: Make sure the slots in the band match up
with the tangs on the frame.
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7. Flip the squeegee band lock into place and T
snap down to lock. :

8. Repeat this procedure for the front and rear
blades.
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TO ADJUST REAR SQUEEGEE DEFLECTION

1. Start the machine and lower the squeegee
while driving forward. Shut off the machine
with the squeegee in the lowered position.

NOTE: Make sure the floor is flat and level.

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

2. Check the squeegee for even deflection (curl
of squeegee blade on floor) across the
entire length of the blades. The rear blade
should deflect .50 to .75 in (13 - 20mm).

3. If the squeegee deflection is not even side to
side--go to the next step.

4. Loosen the large plastic jam nut located just
above the squeegee caster on the side of
the squeegee that needs adjusting.

5. Turn the top of the squeegee caster
assembly (clockwise-raise squeegee
counterclockwise-lower squeegee)

6. Recheck the deflection of the squeegee. If
squeegee deflection is even across the
entire length of the blades--tighten the jam
nut. If needed--repeat the previous step.

7. Operate the machine and check the rear
squeegee for proper operation.
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TO LEVEL REAR SQUEEGEE

1. Start the machine and lower the squeegee
while driving forward. Shut off the machine
with the squeegee in the lowered position.

NOTE: Make sure the floor is flat and level.

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

2. Check the squeegee for levelness at each
end of the blades. The front and back blades
should touch the floor evenly. If either the
squeegee tips are pointing up or the center
of the squeegee is up slightly--go to the
next step.

3. Pull the squeegee vacuum hose out of the
squeegee frame. Move the hose to the side.

4. Turn the hex screw in the center of the
squeegee mount bracket to adjust the tips
up or down.

5. Recheck the levelness of the squeegee. If
the squeegee blade is even across the
entire length--tighten the jam nut. If
needed--repeat the previous step.

6. Operate the machine and check the rear
squeegee for proper operation.

( JENNANT )
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TO REPLACE REAR SQUEEGEE LIFT CABLE
1. Start the machine and lower the squeegee.
Shut off the machine with the squeegee in
the lowered position.

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

2. Remove the cotter pin and clevis pin from
the squeegee lift cable where it attaches to

the squeegee frame.

3. Remove the cotter pin and clevis pin from
the squeegee lift cable where it attaches to
the actuator lift pivot bracket.

4. Remove the cotter pin from the long clevis
pin in front of the squeegee lift cable roller.
Remove the clevis pin and the lift cable from

the machine.

3-72

7300 330615 (5-00)



SCRUBBING

5. Position the new squeegee lift cable over the
cable roller.

6. Reinstall the clevis pin and cotter pin in front
of the lift roller.

7. Reattach the squeegee lift cable to the
actuator pivot bracket using the clevis pin
and cotter pin.

8. Reattach the squeegee lift cable to the
actuator squeegee lift bracket using the
clevis pin and cotter pin.

9. Operate the machine. Check the rear
squeegee for proper operation.
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TO REMOVE REAR SQUEEGEE ASSEMBLY

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Make sure the rear squeegee is in the raised
position. Pull the vacuum hose out of the
squeegee frame.

2. Loosen the hardware holding the squeegee
frame to the lift assembly. Pull the squeegee
frame and blade assembly off the machine.

3. Remove the four hex screws holding the
rear squeegee assembly to the machine
frame.

3-74

7300 330615 (5-00)



SCRUBBING

4. Pull the squeegee assembly away from the
rear of the machine.

5. Disconnect the squeegee lift actuator from
the main harness. The squeegee assembly
can now be removed from the machine.
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TO INSTALL REAR SQUEEGEE ASSEMBLY

1. Position the squeegee assembly at the back
of the machine. Reconnect the squeegee lift
actuator to the main harness.

2. Position the squeegee assembly onto the
back of the machine frame.

MAXPRO 1000: Use the left hand bolt
pattern.

MAXPRO 1200: Use the right hand bolt
pattern.

3. Reinstall the hardware. Tighten to
37 - 48 Nm (26 - 34 ft Ib).

4. Reinstall the squeegee blade assembly
frame onto the lift bracket. Position the
vacuum hose into the hole in the squeegee
frame.

5. Operate the machine and check the
squeegee assembly for proper operation.
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VACUUM FANS

The scrub vacuum fans, when activated, create a
vacuum in the recovery tank. The recovery tank is
sealed to the demister tank cover when it is the
down position. Water is pulled from the rear
squeegee to the demister tank through a vacuum
hose.

TO REMOVE VACUUM FAN ASSEMBLY

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Raise the battery cover. Unplug the battery
connector.

2. Open the front cover.

3. Disconnect the vacuum fans from the main
harness.
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4. Disconnect the vacuum switch from the
main harness.

5. Remove the six M8 hex screws holding the
scrub vacuum fan assembly to the front of
recovery tank.

6. Remove the vacuum fan assembly from the
machine.

7. Check the tank gasket for rips or tears.
Replace if needed.
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TO INSTALL VACUUM FAN ASSEMBLY

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Position the scrubbing vacuum fan assembly
onto the front of the recovery tank. Reinstall
the six M8 hex screws. Tighten to
18 - 24 Nm (15 - 20 ft Ib).

NOTE: If machine is equipped with the ES/AUTO
FILL option--adjust the mount bracket to the

middle of the slots.

2. Reconnect the vacuum fan motors to the
main harness.

3. Reconnect the vacuum switch to the main
harness.
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4. Plug the battery into the connector.

5. Close the front cover.

6. Operate the machine. Check the scrubbing
vacuum fans for proper operation.
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TO REPLACE INDIVIDUAL VACUUM FAN

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Raise the battery cover. Unplug the battery
connector.

2. Open the front cover.

3. Disconnect the vacuum fans from the main
harness.
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4. Remove the three M6 hex screws holding
the individual vacuum fan to the mount
bracket.

5. Remove the vacuum fan from the bracket.

NOTE: Note orientation of exhaust port.

6. Check the gasket on the back of the vacuum
fan for rips or tears before installing on the
mount bracket.

7. Position the new vacuum fan onto the fan
mount bracket.
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8. Reinstall the three M6 hex screws and
tightento 8 - 10 Nm (5 - 6 ft Ib).
Note orientation of exhaust port.

9. Reconnect the vacuum fan to the main
electrical harness.

10. Plug the battery into the connector.

11. Close the front cover.

12. Operate the machine. Check the scrubbing
vacuum fans for proper operation.
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ELECTRICAL

INTRODUCTION

The 7300 electrical system consists of the
batteries, instrument panel, control panels,
traction motor, actuators, pumps, switches, relays,
circuit board, and circuit breakers.
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BATTERIES

The batteries are unique in that they hold their
power for long periods of time. The lifetime of the
batteries is limited by the number of charges the
batteries receive. To get the most life from the
batteries, charge them when all the battery
discharge indicator segments shut off

(20% charge left). Use an automatic charger with
the proper rating for the batteries.

Periodically clean the top surface of the batteries
and terminals with a strong solution of baking
soda and water. Brush the solution sparingly over
the battery tops, terminals, and cable clamps. Do
not allow any baking soda solution to enter the
batteries. Use a wire brush to clean the terminal
posts and the cable connectors. After cleaning,
apply a coating of clear battery post protectant to
the terminals and the cable connectors. Check the
batteries for loose connections. Keep the tops of
the batteries clean and dry.

Keep all metallic objects off the top of the
batteries, which may cause a short circuit.
Replace any worn or damaged wires.

Check the electrolyte level in each battery cell
before and after charging, and after every 50
hours of operation. Do not charge the batteries
unless the fluid is slightly above the battery plates.
If needed, add just enough distilled water to cover
the plates. Never add acid to the batteries. Do not
overfill. Always keep the battery caps on, except
when adding water or taking hydrometer readings.

Measuring the specific gravity, using a
hydrometer, is a way to determine the charge
level and condition of the batteries. If one or more
of the battery cells test lower than the other
battery cells (0.050 or more), the cell is damaged,
shorted, or is about to fail.
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NOTE: Do not take readings immediately after
adding distilled water. If the water and acid are not
thoroughly mixed, the readings may not be
accurate. Check the hydrometer readings against
the following chart to determine the remaining
battery charge level:

SPECIFIC GRAVITY at BATTERY
27° C (80° F) CHARGE
1.290 100% Charged
1.252 75% Charged
1.200 50% Charged
1.177 25% Charged
1.140 Discharged

NOTE: If the readings are taken when the battery
electrolyte is any temperature other than 27° C
(80° F), the reading must be temperature
corrected. Add or subtract to the specific gravity
reading 0.004, 4 points, for each 6° C(10° F)
above or below 27°C(80° F).

CHARGING THE BATTERIES

1. Drive the machine to a flat, dry surface in a
well-ventilated area.

2. Turn the machine power off and set the
parking brake.

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

3. Open the top battery compartment cover.
The support arm will engage when the cover
is lifted all the way up.

WARNING: Batteries emit hydrogen
gas. Explosion or fire can result. Keep
sparks and open flame away. Keep
covers open when charging.

4. Open the rear battery compartment door.
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5. Check the electrolyte level in all the battery
cells.

6. If the level is low, add just enough distilled
water to cover the plates. DO NOT
OVERFILL. The batteries can overflow
during charging due to expansion.

NOTE: Make sure the battery caps are in place
while charging.

FOR SAFETY: When maintaining or
servicing machine, avoid contact with
battery acid.

7. Unplug the battery connector from the
machine connector.

8. Plug the charger connector into the battery
connector.

9. Plug the battery charger into the wall outlet.

NOTE: If the red "ABNORMAL CYCLE” lamp
lights when the TENNANT charger is plugged into
a wall outlet, the charger can not charge the
battery and there is something wrong with the
battery.

10. The Tennant charger will start automatically.
When the batteries are fully charged, the
Tennant charger will automatically turn off.

NOTE: Use a charger with the proper rating for
the batteries to prevent damage to the batteries or
reduce the battery life.

NOTE: If the charger needs to be disconnected
from the machine before the batteries are fully
charged and the charger has not automatically
shut off, turn off the charger before disconnecting
it.
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11. After the charger has turned off, unplug the
charger from the wall outlet.

12. Unplug the charger connector from the
battery connector on the machine.

13. Reconnect the battery connector to the
machine connector.

14. Check the electrolyte level in each battery
cell after charging. If needed, add distilled
water to raise the electrolyte level to about
12mm (0.4 in) below the bottom of the sight
tubes.

FOR SAFETY: When maintaining or
servicing machine, avoid contact with
battery acid.

15. Close the rear battery compartment door.
Disengage the support arm, and close the
top battery compartment cover.
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CIRCUIT BREAKERS

The circuit breakers are resetable electrical circuit
protection devices. They stop the flow of current
in the event of a circuit overload. Once a circuit
breaker is tripped, reset it manually by pressing
the reset button after the breaker has cooled
down.

If the overload that caused the circuit breaker to
trip is still there, the circuit breaker will continue to
stop current flow until the problem is corrected.

The fuse is a one-time circuit protection device
designed to stop the flow of current in the event of
a circuit overload. Never substitute higher value
fuses then those specified in this manual.

The circuit breakers are located to the left of the
operator’s compartment and in the control box.
The fuses are also located in the control box.

The chart below shows the circuit breakers and
fuses, and the electrical components they protect.

Circuit

Breaker Rating | Circuit Protected
CB1 Open on 7300 model
cB2 Open on 7300 model
CB3 Open on 7300 model
CB4 Open on 7300 model
CB5 10A | Key Switch

CB6 40/50 A | Right Scrub Motor

CB7 40/50 A | Left Scrub Motor

CB8 15A Lights
CB9 15A Horn
CB10 20A Vac Fan #1
CB11 20A Vac Fan #2
CB12 25A Control Board
CB13 40 A Center Scrub Motor
CB14 30A Power Steering Pump
4-8 7300 330615 (5-00)
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TO REPLACE CIRCUIT BREAKER

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Raise the rear cover and unplug the battery
connector.

2. Open the front cover.

3. Remove the plastic traction motor cover.
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4. Locate the circuit breaker panel on the left
side of the operators compartment, in front
of the scrub vacuum fans.

5. Mark and disconnect the wire leading to the
circuit breaker that needs to be changed.

6. Remove the rubber boot from the outside of
the circuit breaker. Remove the circuit
breaker from the machine.

7. Install the new circuit breaker (with the same
amp rating) into the mount hole. Reinstall
the rubber boot and hand tighten.

8. Reconnect the wires to the back of the new
circuit breaker.
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9. Reinstall the plastic traction motor cover.

10. Close the front cover.

11. Plug the battery connector into the machine.
Close the rear cover.

12. Operate the machine. Check the new circuit
breaker for proper operation.
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FUSE

Fuses are a one-time protection device designed
to stop the flow of current in the event of a circuit
overload. Never substitute higher value fuses than
specified.

The fuses are located near the main control box.

Fuse | Rating | Circuit Protected

FU 1 150 A Propelling
FU 2 10A Electronic Actuator
FU 3 10A Electronic Actuator

TO REPLACE PROPELLING FUSE

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Raise the rear cover and unplug the battery
connector.

2. Open the front cover.

V4
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3. Remove the detergent tank and control
panel cover from the machine.

4. Locate the propelling fuse in the control box.

5. Loosen the two hex screws holding the
propelling fuse to the cable standoffs.

6. Pull one end of the fuse up, then remove the
fuse from the standoff.

7. Install the new propelling fuse in the same
orientation. Hand tighten the two hex screws
tight.

7300 330615 (5-00)
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8. Reinstall the control panel cover and
detergent tank onto the machine.

9. Close the front cover.

10. Plug the battery connector into the machine.

Close the rear cover.

11. Operate the machine. Check the propelling
circuit for proper operation.
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INSTRUMENT PANEL

The instrument panel consists of a circuit board, a
touch panel, and a water/dust resistant plastic
enclosure. Its touch panel controls various
machine functions, while its indicator lights keep
the operator informed on machine performance.

TO REPLACE TOUCH PANEL

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Raise the rear cover and unplug the battery
connector.

2. Open the front cover.
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3. Remove the four screws and washers
holding the instrument panel to the steering
support frame.

4. Remove the four wing nuts from the studs of
the touch panel bezel.

5. Pull the bezel off the touch panel.

6. Remove the four screws holding the cover
on the small control panel.
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7. Unplug the touch panel ribbon cable from
the circuit board.

8. Route the ribbon cable out of the small
control panel.

9. Pull the touch panel assembly back. Route
the ribbon cable out of the grommet on the
dash mount plate. Remove the touch panel
and ribbon cable from the machine.

10. Install the new touch panel and ribbon
assembly on the dash mount plate. Route
the ribbon cable through the grommet and
dash slot.
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11. Route the ribbon cable down to the small
control panel, through the grommet, and into
the box.

12. Plug the ribbon cable into the circuit board.

13. Reinstall the small control panel cover.
Tighten the screws to 11 - 14 Nm
(7 - 10 ft Ib).

14. Position the touch panel and bezel onto the
dash plate.
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15. Reinstall the four wing nuts onto the four
screws from the bezel.

16. Position the instrument panel back onto the
dash plate. Reinstall the four screws and
special washers. Tighten the screws to
11 - 14 Nm (7 - 10 ft Ib).

17. Close the front cover.

18. Plug the battery connector into the machine.

Close the rear cover.

19. Operate the machine. Check the touch
panel for proper operation.
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TO REPLACE CIRCUIT BOARD

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Raise the rear cover and unplug the battery
connector.

2. Open the front cover.

3. Remove the four screws holding the cover
on the small control panel.

4-20
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4. Pull the small control panel cover back to
access the circuit board (s).

5. Unplug the wire connectors on top of the
circuit board.

6. Unplug the ribbon cable from the circuit
board.

7. Snap the circuit board off the plastic
stand-offs holding the board to the cover.
Remove the board from the machine.

NOTE: Note orientation of the board.
8. Position the new circuit board onto the panel

cover in the same orientation as the old one
was removed.

7300 330615 (5-00)
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9. Snap the new circuit board down onto the
plastic stand-offs.

10. Reconnect the ribbon cable.

11. Reconnect the wire connectors on top of the
circuit board.

12. Position the panel cover back on the control
box. Reinstall the hardware and tighten to
11 - 14 Nm (7 - 10 ft Ib).

4-22
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13. Close the front cover.

14. Plug the battery connector into the machine.

Close the rear cover.

15. Operate the machine. Check the circuit
board for proper operation.
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DIRECTIONAL PEDAL

The directional pedal controls direction of travel
and the propelling speed of the machine. You
change the speed of the machine with the
pressure of your foot; the harder you press the
faster the machine travels.

The machine will coast for a short distance before
changing direction when it is moving, and the
direction is reversed with the directional pedal.
Use the brake pedal to stop the machine.

Forward: Press the top of the directional pedal
with the toe of your foot.

Reverse: Press the bottom of the directional
pedal with the heel of your foot.

Neutral: Take your foot off the directional pedal
and it will return to the neutral position.

4-24 7300 330615 (5-00)



ELECTRICAL

TO REPLACE CURTIS DIRECTIONAL
CONTROL UNIT

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake, Turn Off
Machine And Remove Key.

1. Raise the rear cover and unplug the battery
connector.

2. Open the front cover.

3. Unplug the directional control unit from the
main harness.
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4. Remove the M6 nyloc nut holding the upper
balljoint to the pedal of the directional control
unit.

5. Remove the cotter pin from the large clevis
pin holding the pedal to the directional
control unit. Remove the pedal from the
machine.

6. Remove the two pan screws holding the
directional control unit to the mount bracket.
Remove the unit from the mount bracket.

NOTE: Push the rubber grommet out of the hole
in the floor plate to let wire connector pass
through.

NOTE: Make sure to note the orientation of the
accelerator lever on the shaft of the Curtis unit
when it is in the neutral position.

7. Loosen the hex screw and nut holding the
lever and rod to the Curtis accelerator unit.
Remove the lever and rod assembly from
the unit.

4-26
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8. Place the arm assembly in the same
orientation on the new Curtis accelerator
unit. Hand tighten the hex screw tight.

NOTE: Make sure to position the accelerator
lever on the shaft of the Curtis unit in the same
orientation as it was removed.

9. Position the new Curtis accelerator unit on
the mount bracket. Reinstall the two pan
screws and tighten to 7.6 - 9.9 Nm
(5 - 6 ft Ib). Make sure the wire harness is
placed through the grommet and the
grommet is installed in the hole of the floor
plate.

10. Position the pedal, clevis pin, and cotter pin
onto the pedal mount brackets.

11. The pedal and accelerator arm should now
be in their neutral position. Adjust the
threaded rod and balljoint so it lines up with
the hole in the pedal assembly. Reinstall the
M6 nyloc nut and tighten to 7.6 - 9.9 Nm
(5-6ftlb).

®
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12. Plug the new unit into the main harness
connector.

13. Close the front cover.

14. Plug the battery connector into the machine.
Close the rear cover.

15. Start the machine. Move the accelerator into
the forward and reverse positions checking
for proper operation.

4-28
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TO REPLACE TRACTION MOTOR
CONTROLLER

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake, Turn Off
Machine And Remove Key.

1. Raise the rear cover and unplug the battery
connector.

2. Open the front cover.

3. Remove the detergent tank and main control
panel cover from the machine.
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4. Locate the traction motor controller in the
control box.

5. Mark and disconnect the electrical cables
and smaller wires leading to the top of the
controller.

6. Remove the four hex screws holding the
controller to the control panel. Remove the
controller from the machine.

7. Cover the back side of the new controller
with electrical thermal grease.

4-30
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8. Install the new controller onto the control
panel. Reinstall the four hex screws. Tighten
to 7.6 -9.9Nm (5 - 6 ft Ib).

9. Reconnect the electrical cables and smaller
wires leading to the top of the controller.

10. Reinstall the detergent tank and main control
panel cover onto the machine.

11. Close the front cover.

7300 330615 (5-00)
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12. Plug the battery connector into the machine.

Close the rear cover.

13. Start the machine. Check the new traction
motor controller for proper operation.

4-32
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TO REPLACE 36V RELAY

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake, Turn Off
Machine And Remove Key.

1. Raise the rear cover and unplug the battery
connector.

2. Open the front cover.

3. Remove the detergent tank and main control
panel cover from the machine.
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4. Locate the 36V relays in the control box.

5. Mark and disconnect the electrical cables
and smaller wires leading to the 36V relay.

6. Remove the two hex screws holding the 36V
relay to the control panel. Remove the relay
from the machine.

7. Install the new 36V relay onto the control
panel. Reinstall the two hex screws. Hand
tighten lightly--do not over tighten.

4-34
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8. Reconnect the electrical cables and smaller
wires leading to the top of the 36V relay.

9. Reinstall the detergent tank and main control
panel cover onto the machine.

10. Close the front cover.

11. Plug the battery connector into the machine.
Close the rear cover.

12. Start the machine. Check the new traction
motor controller for proper operation.
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TO REPLACE TRACTION MOTOR

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Engage the parking brake, block the rear
tires.

2. Jack up the front of the machine. Use jack
stands to support the machine.

FOR SAFETY: Block machine tires
before jacking machine up. Jack
machine up at designated locations
only. Block machine up with jack
stands.

3. Open the front cover.

4-36
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4. Open the battery cover and un-plug the
battery connector from the machine.

5. Remove the plastic traction motor cover.

6. Mark and disconnect the four electrical
cables leading to the traction motor.

7. Remove the front tire and wheel assembly
from the traction motor hub.
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8. Remove the three M8 socket head cap
screws holding the traction motor to the
drive gear box.

9. Pull the traction motor straight up and out of
the drive gear box. Remove it from the
machine.

NOTE: Be careful not to loose the rubber o-ring
that is on the bottom of the motor.

10. Remove the 0.50 in x 20 thin nyloc holding
the drive gear to the motor shaft.

NOTE: A puller must be used to remove the gear
from the shatft.

11. Place the gear and key on the new motor
shaft. Tightento 14 - 18 Nm (10 - 13 ft Ib).

NOTE: Before the motor is reinstalled, mark the
position of the threaded mounting holes in the
bottom of the motor. Go far enough up the side of
the motor so the mark can be seen when the
motor is in its position in the drive gear box.
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12. Position the traction motor back on the gear
box housing. Make sure the electric cable
studs are pointing towards the LH side of the
machine.

NOTE: Make sure the O-ring in installed on the
bottom of the motor.

13. Reinstall the three M8 socket head cap
screws holding the traction motor to the
drive gear box. Tighten to 26 - 34 Nm
(20 - 26 ft Ib).

14. Install front tire. Tighten nuts to 122-150 Nm
(90-110 ft Ib).

15. Reconnect the four electrical cables going to
the traction motor. See the schematic in this
section.
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16. Reinstall the plastic traction motor cover.

17. Plug in the battery connector. Close the
battery cover.

18. Close the front cover.

19. Lower the machine to the ground and check
the new traction motor for proper operation.
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PROPEL MOTOR BREAKDOWN
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TO REPLACE DISC SCRUB HEAD BRUSH
MOTOR

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Remove both scrub brushes. See TO
REPLACE DISC SCRUB BRUSH
instructions in SCRUBBING section.

2. Disconnect the motor from the main
harness.

3. Go under the scrub head and remove the
hex screw holding the scrub brush drive plug
to the brush motor.

4-42
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4. Pull the drive plug off the motor shaft.

NOTE: Make sure to retain the two washers.

5. Remove the four hex screws holding the
motor to the scrub head.

6. Start the machine and lower the scrub head.
Shut off the machine.

7. Remove the motor from the machine.

NOTE: Note the orientation of the motor on the
top of the scrub head.
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8. Position the new motor onto the top of the
scrub head frame.

NOTE: Note the orientation of the motor on the
top of the scrub head.

9. Reconnect the new motor to the main
harness.

10. Start the machine and raise the scrub head.

Shut off the machine.

11. Reinstall the four hex screws holding the
motor to the scrub head. Tighten to
18 - 24 Nm (15 - 20 ft Ib).

4-44

7300 330615 (5-00)



ELECTRICAL

12. Place a small amount of white lithium grease
on the shaft of the new brush motor.

13. Reinstall the brush drive hub onto the motor
shaft. Reinstall the two washers and one
hex screw. Tighten to 18 - 24 Nm
(15 - 20 ft Ib).

14. Reinstall the scrub brushes. See TO
REPLACE DISC SCRUB BRUSH
instructions in SCRUBBING section.

15. Operate the machine. Check the new scrub
brush motor for proper operation.
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TO REPLACE CYLINDRICAL SCRUB HEAD
BRUSH MOTOR

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Remove both scrub brushes. See TO
REPLACE CYLINDRICAL SCRUB BRUSH
instructions in SCRUBBING section. Lower
the scrub head to the floor and shut off the
machine.

2. Disconnect the motor from the main
harness.

3. Remove the screws holding the plastic belt
cover to the side of the scrub head. Remove
the cover.
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4. Loosen the four hex screws holding the
scrub brush motor to the scrub head.

5. Loosen the hex screws holding the brush
motor support strap to the mount bracket.

6. Let the scrub brush motor drop down in the
slots.

7. Remove the cogged drive belt from the
grooved pulley on the brush motor.

7300 330615 (5-00)
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8. Finish removing the four hex screws holding
the scrub brush motor to the scrub head.
Remove the motor from the machine.

9. Loosen the allen screws holding the grooved
pulley to the shaft of the scrub motor. Pull
the pulley off the motor shaft. Note the
location of the pulley on the shaft.

10. Install the grooved pulley onto the new scrub
brush motor.

NOTE: Position the pulley on the shaft in the
same location as it was removed from the old
motor.

Hand tighten the allen screws tight.
11. Position the new motor onto the scrub head.

Reinstall the four hex screws. Leave loose
for now.

12. Position the cogged brush drive belt over the
motor pulley.

4-48
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13. Use the brush motor support strap to move
the brush motor up to tighten the cogged
belt. Tighten the strap hex screw to
18 - 24 Nm (15 - 20 ft Ib).

Check the belt tension. Use 4.2 to 4.6 Ibs
of force in the center span of the belt.
Belt deflection should not exceed .10
inch (7/64 inch).

14. Go back and tighten the four brush motor
screws to 37 - 48 Nm (26 - 34 ft Ib).

15. Check the alignment of the upper motor
pulley with the lower drive pulley. Move the
upper pulley in or out if needed.

16. Reinstall the plastic belt cover. Reinstall the
five pan screws holding the plastic cover to
the scrub head. Hand tighten the screws
tight.
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17. Connect the new motor to the main electrical
harness.

18. Reinstall the scrub brushes. See TO
REPLACE CYLINDRICAL SCRUB BRUSH
instructions in SCRUBBING section.

19. Operate the machine. Check the scrub
brush motor for proper operation.

4-50
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TO REPLACE SCRUB HEAD LIFT ACTUATOR

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

NOTE: See instructions on page 4-54 if scrub
head lift actuator has failed completely.

1. Remove the traction motor plastic cover.

NOTE: Lower the scrub head until it just touches
the floor--shut off the key before the actuator
produces any DOWN PRESSURE.

2. Disconnect and remove the battery from the
rear of the machine. This will allow access to
the rear mount clevis on the scrub head lift
actuator.

3. Go to the operators compartment and
remove the cotter pin and clevis pin from the
actuator where it attaches to the scrub head
lift pivot bracket.
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4. Go to the battery compartment and remove
the cotter pin and clevis pin from the
actuator where it attaches to the machine
frame.

5. Goin to the center of the scrub head.
Disconnect the scrub head lift actuator from
the main harness.

6. Remove the existing actuator out the side of
the machine.

NOTE: Use the “Manual Mode” to extend/retract
the new actuator for installation.

7. Position the new lift actuator in the machine.

NOTE: The actuator motor should be pointing to
the left side of the machine.

8. Reinstall the clevis pin and cotter pin into the
actuator where it attaches to the machine
frame (battery compartment).
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9. Reinstall the clevis pin and cotter pin into the
end of the actuator where it attaches to the

scrub head lift pivot bracket
(operators compartment).

10. Reconnect the scrub head lift actuator to the
main harness.

11. Operate the machine. Check the scrub head
lift actuator for proper operation.

7300 330615 (5-00)

4-53




ELECTRICAL

TO REPLACE “FAILED” SCRUB HEAD LIFT
ACTUATOR

IF ACTUATOR FAILED WITH SCRUB
HEAD IN THE RAISED POSITION: (Top
die spring compressed and actuator is
extended)

1. Disconnect and remove the battery from the
rear of the machine. This will allow access to
the rear mount clevis on the scrub head lift
actuator. Use a pry bar between the rear of
the actuator and frame to release pressure
on clevis pin. Remove the rear clevis pin.
(See TO REPLACE SCRUB HEAD LIFT
ACTUATOR instructions and photos).

2. Use afloor jack to lift the scrub head until
both die springs on the lift assembly have
minimal compression.

3. Remove the top roller between the lift tabs
on the scrub head. NOTE: The roller is
under high forces. (See TO REPLACE
SCRUB HEAD LIFT ACTUATOR
instructions and photos).

IF ACTUATOR FAILED WITH SCRUB
HEAD IN THE LOWERED POSITION:
(Bottom die spring compressed and
actuator is retracted).

1. Jack up the front of the machine until the
scrub and brushes are off the floor and the
pressure on the bottom die spring has been
eliminated.

2. Goto step 3 in the TO REPLACE SCRUB
HEAD LIFT ACTUATOR instructions.
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TO REPLACE REAR SQUEEGEE LIFT
ACTUATOR

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Make sure the rear squeegee is in the raised
position. Pull the vacuum hose out of the
squeegee frame.

2. Loosen the hardware holding the squeegee
frame to the lift assembly. Pull the squeegee
frame and blade assembly off the machine.

3. Remove the four hex screws holding the
rear squeegee assembly to the machine
frame.
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4. Pull the squeegee assembly away from the
rear of the machine.

5. Disconnect the squeegee lift actuator from
the main harness.

6. Remove the cotter pin and clevis pin from
the motor end of the actuator where it
attaches to the squeegee mount frame.

7. Remove the cotter pin and clevis pin from
the rod end of the actuator where it attaches
to the squeegee lift cable pivot bracket.
Remove the actuator from the machine.
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8. Position the new rear squeegee lift actuator
onto the front of the squeegee mount frame.

NOTE: The motor faces down and to the right
side of the machine.

9. Reinstall the clevis pins and cotter pins into
each end of the new actuator.

10. Position the squeegee assembly at the back
of the machine. Reconnect the squeegee lift
actuator to the main harness.

11. Position the squeegee assembly onto the
back of the machine frame.

MAXPRO 1000: Use the left hand bolt
pattern.

MAXPRO 1200: Use the right hand bolt
pattern.
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12. Reinstall the hardware. Tighten to
37 - 48 Nm (26 - 34 ft Ib).

13. Reinstall the squeegee blade assembly
frame onto the lift bracket. Position the
vacuum hose into the hole in the squeegee
frame.

14. Operate the machine and check the
squeegee assembly for proper operation.
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TO REPLACE SIDE SHIFT ACTUATOR

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Make sure the scrub head is retracted in
under the machine.

2. Go under the machine on the left side, under
the recovery tank.

3. Locate the scrub head side shift actuator
above the front of the scrub head.
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4. Disconnect the side shift actuator from the
main harness.

5. Remove the cotter pin and clevis pin from
the end of the actuator where it attaches to

the pivot bracket.

NOTE: Disconnect one end of the gas spring to
release pressure on clevis pin.

6. Remove the cotter pin and clevis pin from
the end of the actuator where it attaches to
the machine frame. Remove the actuator

from the machine.

7. Position the new actuator in the machine.
Reinstall the two clevis pins and cotter pins.
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8. Reconnect the side shift actuator to the main
harness.

9. Operate the machine and check the side
shift actuator for proper operation.
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ES™ PUMP

The ES™ pump is used to pump filtered solution
from the recovery tank to the solution tank.

TO REPLACE ES™ PUMP

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Drain the recovery tank and lower the scrub
head. Shut off the machine.

2. Go under the machine on the right side and
locate the ES™ pump on the mount bracket
between the back wheels.

3. Disconnect the ES™ pump from the main
harness.
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4. Loosen the wormdrive clamp holding the
recovery tank hose to the ES™ pump center
fitting. Pull the hose off the fitting.

5. Loosen the wormdrive clamp holding the
solution tank hose to the ES™ pump top
fitting. Pull the hose off the fitting.

6. Remove the four hex screws holding the
ES™ pump to the mount bracket. Remove
the ES™ pump from the machine.

7. Remove the fittings from the existing ES™
pump. Install fittings in the new pump in the
same orientation as they were removed.
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8. Reinstall the four hex screws holding the
ES™ pump to the mount bracket. Hand
tighten tight.

9. Reinstall the solution tank hose onto the
upper fitting on the ES™ pump. Tighten the
wormdrive clamp.

10. Reinstall the recovery tank hose onto the
lower fitting on the ES™ pump. Tighten the
wormdrive clamp.

11. Reconnect the ES™ pump to the main
harness.

12. Operate the machine and check the new
ES™ pump for proper operation.

4-64

7300 330615 (5-00)



ELECTRICAL

DETERGENT PUMP

The detergent pump is used to pump detergent to
the scrub head during the scrubbing operation.

TO REPLACE DETERGENT PUMP

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Start the machine and lower the scrub head.
Shut off the machine.

2. Go under the machine on the left side, under
the recovery tank.

3. Locate the detergent pump on the left hand
frame leg.
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4. Disconnect the detergent pump from the
main harness.

5. Mark and disconnect the two hoses leading
to the top of the detergent pump.

6. Remove the two hex screws holding the
detergent pump to the mount bracket.
Remove the pump from the machine.

7. Position the new detergent pump on the
mount bracket. Reinstall the two screws and
tighten.

4-66

7300 330615 (5-00)



ELECTRICAL

8. Reconnect the two hoses leading to the top
of the detergent pump.

NOTE: Make sure the hose leading from the
detergent tank is attached to the top fitting.

9. Reconnect the detergent pump to the main
harness.

10. Operate the machine and check the new
detergent pump for proper operation.
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TO REPLACE AUTO FILL VALVES

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Drain the solution and recovery tanks.

2. Start the machine and lower the scrub head.
Shut off the machine.

3. Go under the machine on the left side, under
the recovery tank, ahead of the left, rear
wheel.
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4. Locate the autofill valves on the mount
bracket between the rear wheels.

5. Disconnect the valve solenoids from the
main harness.

6. Mark and disconnect the three hoses
leading to the autofill valve assembly.

7. Remove the three screws holding the autofill
valve assembly retainer bracket to the pump
mount bracket. Remove the assembly from

the machine.
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8. Remove the fitting from the autofill valve.

9. Remove the autofill valve from the plastic
tee fitting.

10. If replacing left hand autofill valve--note
orientation of valve and fittings.

11. If replacing right hand autofill valve--note
orientation of valve and fittings.
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12. Reinstall the autofill valve assembly and
retainer bracket onto the pump mount
bracket. Reinstall the three hex screws and
tighten to 11 - 14 Nm (7 - 10 ft Ib).

13. Reconnect the three hoses to the autofill
valve assembly.

14. Reconnect the valve solenoids to the main
harness.

15. Operate the machine and check the new
autofill valve for proper operation.
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TO REPLACE SOLUTION SOLENOID VALVE

FOR SAFETY: Before Leaving Or
Servicing Machine; Stop On Level
Surface, Set Parking Brake.

1. Drain the solution and recovery tanks.

2. Start the machine and lower the scrub head.
Shut off the machine.

3. Go under the machine on the left side, under
the recovery tank, ahead of the left, rear
wheel.
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4. Locate the solution solenoid valve in the
center, front area of the scrub head.

5. Disconnect the solenoid valve from the main
harness.

6. Loosen the worm drive clamps and remove
the water lines leading to the solenoid valve.

7. Remove the two screws holding the solenoid
valve to the mount bracket. Remove the
solenoid valve from the machine.
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8. Install the new solenoid valve on the scrub
head. Reinstall the two hex screws and
tighten to 11 - 14 Nm (7 - 10 ft Ib).

9. Connect the new valve to the main harness.

10. Position the two water lines onto the new
solenoid valve. Tighten the wormdrive
clamps.

11. Operate the machine and check the new

solution solenoid valve for proper operation.
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WIRE HARNESS
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Mi2
FLASHER
RELAY
FAULT
CONDITION 70 137 (136

NOV 87A

SOCKET SHOWN
FOR REF ONLY

= |

I
L0
Bc

DETAIL E-E

9
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WIRE HARNESS

SOCKET]  WIRE SOCKET]  WIRE SOCKET]  WIRE SOCRET]  WIRE
NO. NO. NO. NO. NO. NO. NO. NO.
| O 104m|SHD | 0 22 | 0 210 | O 24A
2 O 105 2 0 37 2 0 2IR 2 O 29A
3 o s 3 O 4 3 0 32 3 0 45
2] O 106=|SHD 4 X N ) O 33 g S E
5 o 107 5 O 40 5 O I3AH
6 017 5 g3 6 O i13aJ s o
7 g 15A 7 O 30
8 X NA 8 O 44 8 o 3l H Qe
] X NA ] X N/ 3 o 2T 2 m P
0oy o 19 TEREEIED
DETAIL K-K 12 X N i3 g3 12 X Nu
- EY
PRI DETAIL L-L DETAIL M-M 15| X Nu
9[0]Q]
RO DETAIL N-N
P-4
DETAIL K-K
NOTE : CIRCUITS 17/CLR,
18/CLR, 105/BLK, 107/BLK,
AND SHIEL DED CABLES
104/SHD, [06/SHD TO HAVE
1.0. LABELS AT BOTH ENDS.

PONER
STEERING
CONNECTOR

SWP|

DETAIL H

SWEEPER
SENSE
LINE

A

DETAIL J

DETAIL P

CIRCUIT BOARD

2 Fin

[T

DETAIL T

DETAIL U

e SHIELDED
CABLE (REF)

e SHIELDED
CABLE (REF)

#4, (6) FOR LABEL
INFORMATION

SEE DETAIL K-K
NOTE.

#10, SHIELDED
CABLE (2)

K k L

Y Y DETAIL AA

DETAILS G, H, J DETAILS P, Q. R. S

DETAIL Q

DETAIL R DETAIL S

DETAIL Z
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DETAIL V  ,Rohy
RESISTOR

.n"w LH,
HEADL IGHTS

Em

4-81

R-1
40 OHM
RESISTOR

DETAIL Y-Y SREVERSE

DETERGENT
PUMP

ACCELERATOR

g 9 POWER

STEERING

PUMP Iﬂl
oz [e] Nl

DETAIL U
ROTATED 90°

WIRE HARNESS

DETAIL X

[

HORN
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WIRE HARNESS

DETAIL W

M4
VAC/SCRUB
COIL

@)
<] [~]

MIA

AUXIL JARY

@
<

IS

MAIN POWER
colL

N
w
o

xen

STEERING
CONTACTOR

DETAIL V

MS
BRUSH
CONTACTOR

DETAIL W

MS
BRUSH
CONTACTOR

CURTIS

CONTROLLER

P-1 P-3

#| STAND-OFF

M2
REVERSE

cor @ COIL

M3 || M3 M2 M2

=0 [§(®)
e )
o EF)

+2 STAND-OFF

DETAIL AC
ROTATED 90°
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WIRE HARNESS

DETAIL AD

DETAIL AC

o4\

i

DETAIL AA

o] -1

|
B

@

D'y

@

DETAIL AB

DETAIL AB

CONNECTS

HARNESS

CONNECTS
TO POWER
WAND
HARNESS
(OPTION)

DETAIL AF

DETAIL AE

DETAIL AE
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WIRE HARNESS

CB-5
10 AMP
40/50 AMP

Haie H E

CcB-7 H e

40/50 AMP
CB-I3

40/50 AMP E @ i i
My y

¥

=NHEE
= [e]

CB-10
20 AMP

1®

opt| |opT CBIO| |CBIO]
| |

CBI3| [CBI3

NOTE:

AFTER THE BRAIDING PROCESS THE
ALIGNMENT OF THE TERMINALS AND
CONNECTORS MUST BE ABLE TO
CONFORM TO POSITIONING SHOWN
IN DETAIL AD.

DETAIL AD
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WIRE HARNESS

DETAIL AG

DETAIL AF

DETAIL AG

DETAIL AJ

DETAIL AH

BACK-UP
ALARM AND
FLASHER

0

HG/SHRD
REVOLVING
" ]
zloiic s
B A

A B B8 A
@D (0

SCRUB BATTERY
HEAD ROLL -OUT
LIFT POISTION I

ACTUATOR

DETAIL AK DETAIL AM

DETAIL AL

INSERT

DETAIL AN

_J
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WIRE HARNESS

DETAIL AH
ROTATED 90°

h

INSERT
LEFT
BRUSH
EDGE MOTOR
SCRUB
ACTUATOR e =
=[]
: ¢ 9
¢C_9 L
A B
ﬁﬁﬁ
L, ,f
)
EDGE LBM

WATER
SOLENOID
Sv-1

][]

CENTER

END OF
E SHIELDED
CABLE

:
TYE an
STl (9

INSERT

Y

TO SHUNT
ASSY

q J

i
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WIRE HARNESS

SOLUTION RECOVERY TANK
TANK AUTO FILL VALVE
FLOAT (ES OPTION)

= [
LEFT

TAILLIGHT
= [

DETAIL AN

©

>

@

> 1
OH

~N
OEIR=

D
7] [z G
TAILLIGHT

BATTERY
ROLL -0UT
POISTION #2

_

i
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DIAGNOSTICS-7300

The Model 7300 has an on-board diagnostic
system.

The first part of the diagnostics section describes
the different operating modes that can be
activated by using an entry sequence on the dash
panel. There is also a chart describing the normal
mode messages that may appear on the dash
panel.
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OPERATING MODES

The scrub functions of the 7300 are controlled
using a touch panel with two dedicated buttons,
and 6 multi-function buttons. The multi-function
buttons surround a graphics display panel.
Images on the display panel identify the current
function of the six buttons.

The intent of the system is to offer one button
scrubbing, while reducing the number of controls
confronting the operator. This is accomplished by
using multi-function buttons. This system is
designed to offer the operator control of the
functions which are appropriate for the current
task.

The 7300 has 2 operating, and 7 maintenance
modes. The operating modes are engaged using
the 6 multi-function buttons. The button which is
inside the Tennant logo (logo button) will scroll the
machine through the various operating modes
without engaging any functions. The maintenance
modes are enabled buy pressing the logo button,
turning on the machine, waiting 15 seconds, and
releasing the logo button. Maintenance modes
can then be chosen using the multi-function
buttons.

7300 330615 (5-00)
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7300 OPERATING MODES

OPERATING MODE ENTRY SEQUENCE FUNCTIONS DESCRIPTION
AVAILABLE

e |IDLE MODE 1. This is the mode in 1. Scrub This mode gives the
which the panel will 2. No function operator the basic,
normally power up. 3. Squeegee scrub, and water pickup

modes.

e SCRUB MODE 1. Pressing the scrub 1. Scrub This mode gives the
button from the idle 2. Edge scrub operator control of all
mode. 3. Squeegee scrub functions.

2. Pressing the logo 4, Detergent
button from the idle metering
mode. 5. ES function
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7300 MAINTENANCE MODES

MAINTENANCE MODE |(ENTRY SEQUENCE FUNCTIONS DESCRIPTION
AVAILABLE
o MAINTENANCE 1 1. Hold logo key 1. Enable left side | This mode allows the
MODE 2. Turn machine on brush operator to choose
3. Hold logo key for 15 2. Display current | from the first three
seconds 3. Manual mode maintenance modes.
4. Release logo key 4. No function
5. No function
6. No function
o MAINTENANCE 2 1. Hold logo key 1. Input display This mode allows the
MODE 2. Turn machine on mode operator to choose
3. Hold logo key for 15 | 2. Enable Edge from the second three
seconds Scrub mode maintenance modes.
4. Release logo key 3. Time adjust
5. Press and release mode
logo key 2 times. 4. No function
5. No function
6. No function
o MAINTENANCE 3 1. Hold logo key 1. Self Test mode | This mode allows the
MODE 2. Turn machine on 2. Display maint. operator to choose
3. Hold logo key for 15 mode from the last two
seconds 3. Enable maint. maintenance modes,
4. Release logo key mode or exiting to the idle
5. Press and release 4, No function mode.
logo key 3 times. 5. No function
6. No function
o MAINTENANCE 4 1. Hold logo key 1. Language select | Pressing button 1 will
MODE 2. Turn machine on 2. Enable sweep cause the machine to
3. Hold logo key for 15 | 3. Restrict scroll through the
seconds pressure different language
4. Release logo key 4. No function options.
5. Press and release 5. No function
logo key 4 times. 6. No function
o MAINTENANCE 5 1. Hold logo key 1. Software rev The software rev level is
MODE 2. Turn machine on level displayed near switch 2.
3. Hold logo key for 15 | 2. No function
seconds 3. No function
4. Release logo key 4. No function
5. Press and release 5. No function
logo key 5 times. 6. Exit to normal
mode

e MANUAL MODE
"MAN” INDICATED
ON GRAPHIC
DISPLAY

Select Manual Mode
from Maintenance 1
screen

Operator can use the
logo button to scroll
through the various
operating modes and
select individual
functions.

Manually operate
discrete functions
without interlocks.

Continued on next page.
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7300 MAINTENANCE MODES (continued)

SELECT MODE

Select from the
maintenance 4 screen

MAINTENANCE MODE |(ENTRY SEQUENCE FUNCTIONS DESCRIPTION
AVAILABLE
e INPUT DISPLAY Select the Input Display Display the state of
MODE mode from the floats, limit switches,
Maintenance 2 screen and sensors. This mode
enables a special
display that indicates
the various float and
input switch levels. The
operator can operate
the machine in input
display mode by
scrolling to the operating
modes, engaging the
desired functions, and
scrolling back to the
input display mode.

e SELF TEST MODE Select the Self Test This function tests the
mode from the output portion of the
maintenance 3 screen controller board.

e ADJUST TIME MODE | Select Adjust Time from | 1. Increment Set the on board clock
the maintenance 2 segment and calendar.
screen 2. Decrement

segment
3. Select 24/12
hour clock
4, Move cursor
right
5. Move cursor
left
6. No function
e DISPLAY Select Check 1. No function Check various
MAINTENANCE maintenance from the 2. No function maintenance timers.
MODE maintenance 2 screen 3. No function
4, Clear maint.
timer
5. No function
6. No function
LOGO - select next
maint. item
® RESTRICT Select the Restrict 1. Toggles on/off Allows restriction of
PRESSURE MODE Pressure mode from the brush down pressure
maintenance 4 screen settings to the lightest
two.
o LANGUAGE Select the Language 1. Toggles on/off [ Allows technician to

scroll thru 12 languages.
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INTERLOCKS:

The operator can start and stop the various
functions of the 7300 using a variety of switch
closures and interlocks. What follows are two
tables for each of the basic functions. One table
lists the action that are required for the basic
function to be running. The other table lists the
actions that would prevent the operation from
running. If the operator satisfies all of the
requirements from the first table, and none of the
situations of the second table exist, the operator
could expect the function to operate.

SCRUB BRUSH AND SOLUTION FLOW VALVE
OPERATION ENABLED

Scrub brush operation enabled by: Indicator
° Scrub button ° Scrub icon visible with LED
illuminated
° Forward propel ° Forward sensed

SCRUB BRUSH AND SOLUTION FLOW VALVE
OPERATION INHIBITED

Scrub brush operation inhibited by: Indicator
° Scrub button ° Scrub icon visible with LED
extinguished
° Neutral or Reverse ° Forward/reverse not sensed
° Full recovery tank ° Recovery tank full icon visible
° Low battery ° Blinking inverted battery icon
° No brush current sensed ° Blinking circuit breaker icon

SQUEEGEE AND VACUUM FAN
OPERATION ENABLED

Squeegee operation enabled by:

Indicator

° Scrub button or Squeegee button ° Squeegee icon visible with LED
illuminated
° Forward or Neutral ° Reverse not sensed

SQUEEGEE AND VACUUM FAN
OPERATION INHIBITED

Squeegee operation inhibited by:

Indicator

° Scrub button or Squeegee button ° Squeegee icon visible with LED
extinguished

° Reverse ° Reverse sensed

° Full recovery tank ° Recovery Tank full icon visible

° Low battery ° Blinking inverted battery icon

7300 330615 (5-00)
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ES™ PUMP OPERATION ENABLED

float

ES™ pump operation enabled by: Indicator
° ES™ button ° ES™ icon visible with LED
illuminated
° Recovery tank full ° Float is covered for 5-8 seconds

NOTE: ES™ pump will operate until full

is uncovered for 30 seconds, or until
solution tank full float is covered

ES™ PUMP OPERATION INHIBITED

ES™ pump operation inhibited by: Indicator
° ES™ button ° ES™ icon visible with LED
extinguished
° More than 30 seconds has passed ° None
since the ES™ float has become
uncovered
° Solution Tank Full float covered for ° None
more than 5 seconds
° Recovery tank low ° Icon blinks
SOLUTION TANK AUTOFILL VALVE ENABLED
Solution tank autofill valve enabled by: Indicator
° Solution tank full float is inactive ° None
° Machine in neutral ° None
° Key switch is on ° None
SOLUTION TANK AUTOFILL VALVE DISABLED
Solution tank autofill valve disabled by: Indicator
° Solution tank full float is active ° None
° Machine in forward or reverse ° Forward or reverse sensed
° Key switch is off ° None

4-94

7300 330615 (5-00)




ELECTRICAL

RECOVERY TANK AUTOFILL VALVE ENABLED

Recovery tank autofill valve enabled by: Indicator
° Recovery tank full float is inactive None
o Machine in neutral None
° Key switch is on None
RECOVERY TANK AUTOFILL VALVE DISABLED
Recovery tank autofill valve disabled by: Indicator
° Recovery tank full float is active None
° Machine in forward or reverse Forward or reverse sensed
° Key switch is off None
DETERGENT PUMP ENABLED
Detergent pump enabled by: Indicator
° Scrub button Scrub icon active on screen
° Detergent button 1 or 2 arrows present on detergent
icon
° Forward or reverse propel sensed None
DETERGENT PUMP DISABLED
Detergent pump disabled by: Indicator
° Scrub button Scrub icon inactive on screen
° Detergent button X present below detergent icon
° Neutral Forward/reverse not sensed

ALARM CONDITIONS

Alarm condition: Indicator

° Clogged scrub vacuum fan Blinking squeegee/vacuum icon
no alarm

o Low battery Blinking inverted battery icon and
5 second audible alarm

° Tanks full (15 second) Autofill/blinking recovery tank full
icon and 5 second audible alarm

° Open scrub vacuum fan Blinking inverted squeegee/
vacuum icon and 5 second
audible alarm

° Maintenance interval (15 second) Maintenance icon and 5 second
audible alarm

° Solution tank low (7300 with Blinking solution tank icon and 5

no ES option only) second audible alarm.

7300 330615 (5-00)
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BASIC 7300 OPERATION

o Each time the panel is turned on the following
actions will occur:

1. The main brushes will raise.

2. The scrub vacuum fan will be turned off,
and the squeegee will raise.

e EDGE SCRUB (SCRUB MODE):

o Pressing the Edge scrub button will toggle
the Edge scrub LED.

If the machine is propelling forward in the scrub
mode and the Edge scrub LED is on, the scrub
head will shift into the edge scrub position. If the
Edge scrub LED is off, the scrub head will return
to the retracted position.

e SQUEEGEE (SCRUB MODE):

o If the squeegee LED is off, pressing the
squeegee button will drop the squeegee and turn
on the vacuum fan. If the squeegee LED is on,
pressing the squeegee button will raise the
squeegee, initiate a delay, and turn off the
vacuum fan. Squeegee operation is inhibited in
reverse.

e SCRUB (SCRUB MODE):

o | fthe machine is currently in the idle
mode, pressing the scrub button will initiate the
following actions:

1. If the machine is propelling forward, the
main brushes will turn on and go down. The
down pressure setting will be the same used
during the last scrub cycle. The solution will
flow at the rate determined by the water
position lever.

2. If the machine is in reverse, the brushes will
stay up and off.

3. If the machine goes into neutral, the brushes
will stay on for a short delay, then shut off
and retract.

4. If the Edge Scrub LED is on and the
machine is propelling forward, the scrub
head will go into the edge scrub position.

5. The scrub vacuum fan will turn on.

Continued on next page...
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e SCRUB (SCRUB MODE): continued

6.

If the machine is not in reverse, the
squeegee will go down.

If the machine is in reverse, the squeegee

will stay up until reverse is no longer sensed.

If the detergent LED is illuminated, and the
machine is in forward, the detergent pump
will run. The detergent pump will run at its
slow rate if one arrow is present on the
detergent icon. The detergent pump will run
at its fast rate if two arrows are present on
the detergent icon.

r= If the operator pushes and holds the
scrub button, the pressure settings will begin
to scroll. The pressure setting displayed
after releasing the scrub button will become
the new default down pressure setting. If the
scrub function is active and one of the
following occurs:

A. Operator pushes, then releases the

scrub button.
B. Low battery condition sensed.
C. Overflow condition sensed.

o The following actions will occur:

. The main brushes will turn off and rise.

The edge scrub will turn off and retract.
The solution flow will turn off.
The detergent pump will turn off.

A 7 second delay will pass, and the
squeegee will rise.

Another 4 second delay will pass and the
vacuum fan will turn off.

o Note: If neutral is sensed for
several seconds, the
brushes turn off.

7300 330615 (5-00)
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e DETERGENT (SCRUB MODE):

o Pressing the detergent button will toggle
the function on and off. Holding the detergent
button will cause the display to scroll through its
two speeds. The detergent pump will run only if
the main scrub brushes are active and the
machine is propelling forward.

1. OFF (No arrows present on detergent icon)
= Detergent pump off

2. LOW (One arrow present on detergent icon)
= Detergent pump low

3. HIGH (Two arrows present on detergent
icon)
= Detergent pump high

e ES™ (SCRUB MODE):

o Pressing the ES™ button will enable or
disable the ES™ function. In order for the ES™
float to become active, it must be consistently in
the up position for at least 10 seconds. If the ES™
function is enabled and the ES™ float becomes
active, the following actions will occur.

1. The ES™ pump will begin to run.

2. The ES™ pump will continue to run for 30
seconds after the ES™ float becomes
uncovered, or until the solution tank full float
becomes covered.

e OVERFLOW (SCRUB MODE):

o In order for the recovery tank float to
become active, it must be consistently in the up
position for at least 10 seconds. If the scrub or
vacuum fan are active and the tank full float
becomes active the overflow icon will appear, the
audible alarm will sound for 5 seconds, and the
scrub and squeegee functions will be canceled.
The overflow icon will not turn off by simply
emptying the recovery tank. The scrub or
squeegee buttons must be pressed, or the key
switch must be cycled.
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MAINTENANCE MODES

The 7300 front panel has a total of eight
maintenance modes. The operator can access the
maintenance modes by turning the machine off,
pressing and holding the button inside the
Tennant logo, turning the machine on, holding the
button for about 15 seconds, and releasing it. At
that point, the panel will display the maintenance
modes (three at a time). The operator can scroll
through the maintenance modes using the logo
button.

Operating Modes

Entry Sequence
(how to activate)

Manual Mode; Manually operate
discrete functions without interlocks.
More info pages 4-89 and 4-90

. Turn off the machine

. Press and hold the logo button

. Turn on the machine

. Hold the logo button for 15 seconds
. Release the logo button

. Select Manual mode

Input Display Mode; Display the state of floats,
limit switches, and sensors.
More info page 4-91

. Turn off the machine

. Press and hold the logo button

. Turn on the machine

. Hold the logo button for 15 seconds
. Release the logo button

. Press and release the logo button

. Select Input mode

Self Test Mode;
Checks normal operation.
More info page 4-92

. Turn off the machine

. Press and hold the logo button

. Turn on the machine

. Hold the logo button for 15 seconds

. Release the logo button

. Press and release the logo button twice
. Select Self Test mode

Time Adjust Mode; This mode is used to set the
internal clock.
More info page 4-93

NOOPLWN=2INOOPLWON=2]|INOORRWON=2|OORAWN =

. Turn off the machine

. Press and hold the logo button

. Turn on the machine

. Hold the logo button for 15 seconds
. Release the logo button

. Press and release the logo button

. Press the Set Clock button

7300 330615 (5-00)
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Operating Mode Entry Sequence
(how to activate)
Manual Mode; Manually operate discrete 1. Turn off the machine
functions without interlocks. 2. Press and hold the logo button

3. Turn on the machine

4. Hold the logo button for 15 seconds
5. Release the logo button

6. Select Manual mode

MANUAL MODE

In this mode, the operator can turn on and off
accessories individually and manually. In the
manual mode, the operator can turn on
accessories without regard to inputs or interlocks.
If, for instance, the operator enables the ES™
pump in the manual mode, it will run regardless of
whether or not the ES™ float is in the water.

e TO INITIATE:
1. Turn off the machine.
2. Press and hold the logo button.
3. Turn on the machine.
4. Hold the logo button for 15 seconds.
5. Release the logo button.

6. Select Manual mode.

®  OPERATION:

r= All of the following operations
are accessed by scrolling to the
appropriate screen using the logo
button.

o ES™ (scrub mode):
Pressing the ES™ button in
the manual mode turns on and off
the ES™ pump.

o EDGE SCRUB BUTTON
(scrub mode):
Pressing the Edge Scrub button
will extend or retract the scrub
head.

Continued on next page.....
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Continued from previous page....

®  OPERATION:

0 SQUEEGEE BUTTON
(scrub mode):
Pressing the Squeegee button
will turn on the vacuum fan and
lower the squeegee. Reverse is
ignored.

o SCRUB BUTTON
(idle, scrub mode):
Pressing the Scrub button will turn
on and lower the main scrub head.
The brush head actuator will
continue to lower until the scrub
button is released. Reactivating the
scrub button will turn off the scrub
brushes and raise the head.

NOTE: DO NOT hold the button long
enough to drive the brush into the
ground. The actuator could be damaged.

o DETERGENT BUTTON
(scrub mode):
Pressing the Detergent button will
cause the detergent LED'’s to scroll.
If no LED’s are on, the detergent
pump will be off. If one LED is
illuminated, the detergent pump will
run in low speed If both LED’s are
on, the detergent pump will run in
high speed. The water valve will
also turn on whenever the detergent
pump is running.

7300 330615 (5-00)
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Operating Mode Entry Sequence
(how to activate)

Input Display Mode; Display the state of floats,
limit switches, and sensors.

. Turn off the machine

. Press and hold the logo button

. Turn on the machine

. Hold the logo button for 15 seconds
. Release the logo button

. Press and release the logo button

. Select Input mode

NO O WN =

INPUT DISPLAY MODE

In this mode, the operator can observe whether or
not inputs to the panel are operating as intended.
In the Input display mode, the LED’s on the
instrument panel, and and the graphics screen,
display the state if each input to the controller
board.

e TO INITIATE:
1. Turn off the machine.
2. Press and hold the logo button.
3. Turn on the machine.
4. Hold the logo button for 15 seconds.
5. Release the logo button.
6. Press and release the logo button.

7. Select Input mode.

PANEL LED INPUT SIGNAL
ES ICON AND LED ES FLOAT
OVERFLOW ICON AND LED FULL RECOVERY TANK
LEFT ARROW REVERSE LIMIT SWITCH
RIGHT ARROW FORWARD LIMIT SWITCH
SOLUTION FULL ICON AND LED SOLUTION FULL FLOAT
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Operating Mode

Entry Sequence
(how to activate)

Self Test Mode;
Checks normal operation.

NO O WN =

. Turn off the machine

. Press and hold the logo button

. Turn on the machine

. Hold the logo button for 15 seconds

. Release the logo button

. Press and release the logo button twice
. Select Self Test mode

SELF TEST MODE

If the operator selects the Self test mode, the
panel will run a self test on each output. If the
panel passes the diagnostics, the OK indicator is
illuminated on the graphics display. If the panel
fails, the pin number of the controller connector

for the failing output will be printed on the screen.

The technician can use this information, in
combination with the machine schematic, to
determine which devices are on failing outputs.
The technician should then unplug the offending
device, and re-run the self test. If the OK icon
now comes on, the controller board is probably
good, and the device that was unplugged was
probably shorted.

e TO INITIATE:
1. Turn off the machine.
2. Press and hold the logo button.
3. Turn on the machine.
4. Hold the logo button for 15 seconds.
5. Release the logo button.
6. Press and release the logo button twice.

7. Select Self Test mode.
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Operating Mode

Entry Sequence
(how to activate)

Time Adjust Mode; This mode is used to set the
internal clock.

NO O WN =

. Turn off the machine

. Press and hold the logo button

. Turn on the machine

. Hold the logo button for 15 seconds
. Release the logo button

. Press and release the logo button

. Press the Set Clock button

SET CLOCK
This mode is used to set the internal clock.

e TO INITIATE:

1.

2.

Turn off the machine.

Press and hold the logo button.
Turn on the machine.

Hold the logo button for 15 seconds.
Release the logo button.

Press and release the logo button.

Press the set clock button.

In the Set clock mode, the touch
panel functions as follows:

+ BUTTON INCREMENT UNDERLINED SEGMENT

- BUTTON DECREMENT UNDERLINED SEGMENT

RIGHT ARROW SHIFT UNDERLINE TO NEXT SEGMENT
ON RIGHT

LEFT ARROW SHIFT UNDERLINE TO NEXT SEGMENT
ON LEFT

12/24 SELECT 12 OR 24 HOUR CLOCK
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CHECK MAINTENANCE MODE:

The check maintenance mode allows the
operator to store and monitor the elapsed time
between 6 different required maintenance items.
Each maintenance items is represented by an
icon with the recommended elapsed time interval
(in hours) printed below it. The lower left corner of
the screen displays the number of hours that have
elapsed since this maintenance timer was last
reset. The button at the upper right corner of the
screen will reset the hour counter for this
maintenance item. The operator can scroll
through the various maintenance items by
pressing the logo button.

If the operator presses the reset button each time
one of these maintenance items is performed, this
feature will act as an accurate maintenance log,
and the reminder for the machine.

e |[f the Enable maintenance button from
maintenance screen 3 is activated:

The operator will get a 10 second alert each
time the machine is started, if one or more of the
maintenance hour counters goes beyond the
recommended interval.
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ELECTRICAL

SCRUB CIRCUIT BOARD PIN FUNCTIONS

pends on act. Position.)

PIN NUMBER FUNCTION ACTIVE VOLTAGE INACTIVE VOLTAGE

P1-1, P1-2 Input, Power B+ 0VDC

P1-9 Input, logic power B+ 0VDC

P2-1, 2, 3, 4, Outputs 0VDC B+

5,6,7,and 8

P2-5 Detergent pump output | High speed - ???? 0 VDC across
(measured across the the motor.
pump)
Low speed - ?7?? volts
(measured across the
pump)

P1-5, 6 and 10 Grounds B- B-

P4-7 Battery Disconnect B+ = Connected B- = Disconnected

sensed
P3-1 and 2 Forward/Reverse B+ 0VDC
sensed

P3-3, 4, 5, 6, Inputs B- 5VDC

7,8,and 10

P4-6 and P4-3 Shunt High inputs 0 - 62.5mV (Depends 0VDC
on brush current level
and shunt selection)

P4-1,2,4and 5 Shunt low and shields Ground Ground

P1-3 and 4 Scrub Brush up/dn act |0 to approx. B+. (De- 0 VDC across the motor
pends on act. Position.)

P1-7 and 8 Squeegee up/dn act. |0 to approx. B+. (De- 0 VDC across the motor
pends on act. Position.)

P1-11 and 12 Edge scrub in/out act. |0 to approx. B+. (De- 0 VDC across the motor
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ELECTRICAL

POWER UP TESTING:

OPERATION:
1) Keyswitch in the start position-

Current flows into the keyswitch terminal 50.
Current flows out of the keyswitch terminal 15, turning on M1A contactor.

2) Release keyswitch to the run position-

Current flows through M1A contacts, into keyswitch pin 30.
Current flows out of keyswitch terminal 15, holding M1A contactor on, keeping the machine powered up.

3) Keyswitch to the off position-
M1 is turned off by the keyswitch or emergency switch. Machine turns off.

POWER UP TESTING

+36VDC .|| . 36VDCBATTERY GROUND
MM
M4 CB-10 6VDC l
‘ 1A/RED 2/ORA Son 3/PUR SCRUB VAC FAN #1 1SAQ/BLK o 17AMPS TYP.
0
an0RA CB-11 ANEL @f SCRUB VAC FAN #2 13AKBLK | 17AMPS TYP.
Cémé 69/PUR D8 13E/BLK CaMBLK
1B/RED —~ 68/ORA —— HORN BUTTON 69A/PUR J N— HORN J M/ © w®
15A S-7 = X 2
2 N RS
w (]
Y N oA
- % SHUNT HARNESS 363236 & 363237 SHOWN. % % @
a o RGNS
b > oz vz
- = - (4] o
41 BusBaR"® 9B/GRYE® 10/0RA RIGHT 14/GRY 14AGRY__ 130ABLK 13AS Bl 5 =3
& ‘ 40/50A B A B >0 3g
° CB-7 LEFT 13DF/BLK £5 2%
[ . 9/GRY - 11/GRN 15/BRN 15A/BRN - 13AU/B @g 3
@ A I PO =
m ‘éoé‘r.’?’g CENTEg A ‘ | | [ y S5 £3
o~ 9A/GRY ~, 12/PUR W 16/GRN ‘ gAT/BIKV ez S
P MAIN 40A N v s & @ B T oo
& BUS BAR CABLE 86393 CABLE 87 § 8 § 9 %
> M1 CABLE 86 Ta m @ 3
P ARMATURE |5 o L S
= x CABLE 3868 > Vo Vo o )
s |z CABYE 8639, ond
z SERIES WOUND =
TRACTION 208
3 g g MOTOR ‘ CABLE 8639: Im i
2 5 |5 |8 B w2 e o lals g.S
o N | o ® | o P
c e |© CURTIS 1204/1205 CONTROLLER 9/ |g|Q g2
8 z GIE2 || 2 ST
o > o vEY T =~ = 230
3po g 5@ v 322
1o > > % THROTTLE h 28/GRY ; =
© E _ m [e]
2 N o 0-5VDC BLK 26/BRN BATTERY® 24/WHT D-3 13B/BLK u 51
5 Q1S poTLow Oral_ D 18PBLK  ROLLOUTS] _— 13T/BLK 2
gl = 24C/WHT ﬂ(:é- > FORWARD
>| |® F . 13Q/BLK 13RBLKL o _ o
v? 5 m  GROUND W/BRN °9n 8%z
- N — N
» L 436V = FWD. WHT|__C s 24BWHT a 29/GRY D-4  13C/BLK mazd
. o +36 E o 9' wE"
© 3 < =
3 KEYSWITCH ® aov-revewin B, 2omeRy | - D%@%ﬁ 18UBLKY o2 G2
Z  s-1 A [ 1 T 29C/GRY  4\7- REVERSE :ZU 2231
™ 2 +36/VDC  GRN 27/PUR 27A/PURD-8  13F/BLK 3z 29
OFF RU’}‘STfRSE o) w | n | o 27BPUR[ Nl 13HBLK| g 3t
[ Tel | I 312
- EMERGENCY-STOP 29 2 & 833
e 15| 48/GRN | 23/YEL S < | =]23D/YEL ) 13K/BLK o 2h
/- Cwx
s-2 + MAIN 30
N 75 23C/YEL S0t
L > AUX. MAIN Bad
+ - O @
23B/YEL 13J/BLK a8 5
9
T o
X = CLOSED CONTACT 509
TP
i
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ELECTRICAL

POWER UP TESTING

0VOLTS

KEYSWITCH
OFF
A
BATTERY
VOLTAGE CHECK FOR BATTERY 0VOLTS
VOLTAGE ON 19/GRY
AT THE KEY SWITCH
TURN AND HOLD
KEYSWITCH TO
THE START
POSITION.
1B/RED, CB-9,
68A/ORA, D-2 OR
19/GRY ARE
BATTERY OPEN
CHECK THE BATTERY VOLTAGE
VOLTAGE ON 23C/YEL AT
M1A CONTACTOR, AND

A4

W/KEYSWITCH IN START 0VOLTS

KEYSWITCH PINS
50 TO 15, 48/GRN,
S-2, OR 23/YEL ARE
OPEN

VOLTAGE ON BOTH
CONTACTS

POSITION: CHECK
VOLTAGE ACROSS M1A
COIL WIRES 23B/YEL TO

13J/BLK.

o

BATTERY
VOLTAGE

13J/BLK IS OPEN

W/KEYSWITCH IN
START POSITION:
CHECK VOLTAGE AT

B+ ON ONE SIDE

M1A CONTACTS (80B/
BLU AND CABLE 15846)

0 VOLTS ON BOTH
CONTACTS

CABLE 15846,
FUSE-1,0R
BATTERY
CONNECTION
ARE OPEN.

REPLACE M1A
RELEASE THE KEYSWITCH TO
THE RUN POSITION: CHECK
VOLTAGE AT M1A WIRE 80B/
BLU AGAIN.
0VOLTS
BATTERY
VOLTAGE
80B/BLU, CB-5, 79/WHT,
D-1, 49/BRN OR
MACHINE IS KEYSWITCH S-1 PINS 30
POWERED UP. TO 15 1S OPEN.
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ELECTRICAL

SCRUB VACUUM FAN TESTING:

OPERATION: To enable the scrub vacuum fan the following conditions must occur:
Squeegee/Scrub Vacuum system must be selected on the touch panel. (associated LED will be on.)
Machine in neutral or forward position.

No [Jlow battery condition[] sensed.

No [full recovery condition[] sensed.

VACUUM MOTOR TURNS ON:

37/GRY is switched to ground at the control board P2-2.

M4 contactor turns on, supplying power to the vacuum fans, through CB-10 and CB-11.
Note: This testing assumes that the machine powers up and propels.

YIN

+36VDG ., 36VDCBATTERY GROUND
1NN
M4 B-1 VD 3
l 1A/RED 2/0ra CB-10 3/PUR CNPR . SCRUR\VAC EAN 1 13AQ/BLK 8 17AMPS TYP.
) D0A
CB-11
2A/ORA AYEL SCRUB VAC FAN #2 18AKBLK § e v,
20A [@j D-%
CB-9 69/PUR 13E/BLK WBLK
1B/RED iy 68/0ORA —L— HORN BUTTON 69A/PUR ~—7 HORN 13M/
15A S-7 =
2
z SHUNT HARNESS 363236 & 363237 SHOWN. 8 82
N 2 SN} %
g M5 B g RIGHT - - LR
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(41} o
8la oiary B’ 11/GRN LEFT 15/BRN ‘ 15A/BRN — 1sauBfk 2T SI
]r‘{.l’ 40/50A A A ‘ ‘ ‘ I )§>9§9
- onGRYS '3 12/PUR CET;ETTER 16/GRN | lgaTBfk TR SR
o MAIN 40A WP | i > o B 29w5
L g
2 | BUSBAR CABLE 86393 § S : g 8553
er i e n o £
1z A = Ll T o
x CABLE 3868 > Nw yo o 5
9
s BLE 863 o
Z SERIES WOUND 2
TRACTION
] ' B MOTOR \ CABLE 86398
@ 5 z |z Br A2 M- B- RN g
C N o ©| o o=
c c I° CURTIS 1204/1205 CONTROLLER sl |ala SZR
2 il [ Y i = &
L T z T T o v [ e s v [ W
o 2 o = = gt
= N [} W
oph® :OU &) P D=
e > > & THROTTLE tr?B/GRY =85
© <=I
2 Nl |6 0-5vDC BLK H 26/BRN BATTERY® 24/WHT D-3  13B/BLK s 2 ;
3 81 |5 roriow oral D, 13PBLK ROLL o, H :%ﬁ ey -1
S BE! 2acwrT < \MY " ForwarD s$x
>] @ F . 13Q/BLK 13R/BLK =z
A A% vt m GROUNDW/BR ==
~ o N C . __24BWHT 3 gg
s 2 +36V = FWD. WHT 3 20/GRY D-4 13C/BLK S
@ @ g AN 13U/BLK @
g SEy swiTen 36 = REV BWHT, =20 5 ZQC/GRYE; N (M2 ﬁ REVERSE
- A
v s +36/VDC GRN 27/PUR 27AIPURD-8  13F/BLK
OFF RUNST‘A?(; o N N T o 13H/BLK
a < % gl + =/~ "POWER STEERING 2r83
. 83 = m Z4
EMERGENGY.STOP 5 H B 23A/YEL D-5 13D/BLK gﬂ i
. 15| 48/GRN 23/YEL = §<X | = [23D/YEL 1SKBLKY  Z20osE
S2 23C/YEL MAIN A
. 75 AUX. MAIN 8Z8o
23BN ER 13J/BLK 353X
17/CLR 5535
19A/GRY BATTERY SENSEL,, T3 o | P4-6 < ) 5995
[ 3 252
* = CLOSED CONTACT 21Q/0RA power b, , . ~® cS | pPa-sh 107/BLK 325
+ Iz o3 T paak 106/S| DI
21R/ORA POWER Jo1 » B 5 T T8/0LR Shw
< - R}
21T/ORA controle, o 8 @ ﬁ z2 Pa-s ( ) ) 2w §>
za & | a2} 105/BLK e
21A/ORAD-7  22/PUR m m a3 pa ks 104/SHIE(D 283
H—<ﬁ 13AH/BLK 2
SCRUB VACUUM 21D/0RA ﬁ@ XY P15 | —BOWER 253
UB BR ] o) POWER 13AJ/BLK 20
TESTING SCRUB BRUSH RELAY 2 P1-6 ps
21C/ORA " sucRY ) o, o S| p1-1d,mCONIEQL 13AL/BLK
Mg
lw]
SCRUB VAC FAN RELAY REG.TANK FULL
45/GRN S-3 13Y/BLK| CLOSED =
P3-3p ’&/ VAC/SQGE
c N.O.
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ELECTRICAL

SCRUB VACUUM TESTING

NOTE: THIS TEST

ASSUMES THAT THE MACHINE POWERS UP,
SCRUB SYSTEM CAN BE
TURNED ON, AND WILL KEYSWITCH ON, AND SQ/VAC SYSTEM PROPELS AND SCRUBS.

SELECTED ON. DOES THE SQ/VAC LED TURN

STAY ON. IF NOT,
OFF AUTOMATICALLY, AND DOES THE PANEL

TROUBLE SHOOT THE N
SCRUB SYSTEM FIRST. DISPLAY SHOW ONE OF THESE ERRORS? NO
YES
A
ERRORS:
YES LOW BATTERY CONDITION:(BATTERY SYMBOL IS
BLINKING)
FULL REC.TANK: (REC. TANK SYMBOL IS BLINKING).
A
CHARGE THE 4
BATTERIES, OR DRAIN
THE RECOVERY TANK. YES RUN SELF TEST: DO YOU GET ERROR

CODE P2- 5 _ SCRUB VAC FAN OUTPUT) ?

4

DISCONNECT 37/GRY AT M4 NO
NO CONTACTOR. RE-RUN THE \
SELF TEST. DO YOU STILL YES OUTPUT TRANSISTOR
HAVE ERROR P2-2? IS GOOD, TURN ON THE
VAC FAN OUTPUT IN
A MANUAL MODE
VERIFY THAT 37/GRY IS NOT DIAGNOSTICS.
REPLACE M4 SHORTED TO GROUND,
CONTACTOR THEN REPLACE THE
CONTROL BOARD. v

DOES THE VAC FAN
TURN ON IN MANUAL

NO MODE?
y YES
CHECK FOR BATTERY VOLTAGE FROM:
BATTERY VOLTAGE 3/ PURTO 13AG/BLK AT VAC FAN #1.
CHECK FOR BATTERY VOLTAGE FROM:
4/ YEL TO 13AK/BLK AT VAC FAN #1. y
THE MACHINE THINKS IT
IS IN REVERSE, CHECK
oVOLTS FORWARD/REVERSE
+ INPUTS IN "INPUT MODE”
DIAGNOSTICS.
REPLACE BAD
VAC FAN. A4
THE CONTROL BOARD IS SWITCHING 37/GRY AT P2-2 TO GROUND,

THIS SHOULD  1yRN ON M4.

M4 IS BAD, OR (21C/ORA, 37/GRY,1A/RED,

2/0ORA, 2A/ORA, CB-10, CB-11, 3/PUR, 4/
YEL, 13AG/BLK, 13AK/BLK) IS OPEN.
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ELECTRICAL

TOUCH PANEL AND RIBBON CABLE
TESTING:

This test assumes that machine powers up and propels.

OPERATION OF TOUCH PANEL LED[]S (LIGHTS):
P5-2 = Supplies +5VDC to each LED.
P5 25 through P5-31 will light an LED if they are pulled to ground by the control board.

OPERATION OF SWITCHES:

P5-1 and P5-16 = Supplies ground to each switch.
P5-25 = Pulled to ground by lower left switch.
P5-26 = Pulled to ground by upper right switch.
P5-27 = Pulled to ground by center right switch.
P5-28 = Pulled to ground by center left switch.
P5-29 = Pulled to ground by upper left switch.
P5-30 = Pulled to ground by lower right switch.
P5-31 = Pulled to ground by Tennant Logo switch.

See schematic on following page.
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ELECTRICAL

+36VDC ... _ 36VDC BATTERY GROUND
I
M4 2/0RA CB-10 6YDC 13AQ/BLK:
il PUR RUB VAC FAN #1
1A/RED s 3/Py MYfL, SCRUB VAC o 17AMPS TYP.
2A/ORACB-11 4/YEL R, SCRUBVACFAN#2 13AK/ 17AMPS TYP.
50A -
69/PUR i 13E/BLK
1B/RED iE:’ 68/0RA SL7HORN BUTTON 69A/PUR ", HORN 13M/BLK
5, -
[+2]
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)
> [ [
sus Bal® oB/GHY>-© 10/0RA AIgHT 14/GRY [14AGRY. 13DA/BLKBAS/fLK
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= B o/GRYB7 11/GRN TR 15/BRN | 15A/BRN 13AU/fLK
LG 40/50A Al A ‘ \ | B
ga v on/GHE 18 12/PUR O 16/GRN 13AT/HLK
s° IN 40A AT A 33 53 B
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5 \E CABLE 86 Q g
sl = ARMATURE |z = mg
Ly e CABLE 38684#riCABLE P 3 xlw vo xho
= =z At A CABLE 86
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El @ | MOTOR | CABLE 863993
@ S By A2 M= B-
ﬁ |z |2 SEEE
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8 vTZDT D LB |58
(e} > @) LS, h o o
o)W e} By @ 7
6 2 L THROTTLE v 28/GRY
© 0 - 5VDCBLK E _ 26/BRN BATTERY\ 24/WHTD-3 13B/BLK
E g D. 13P/BLK ROLLO R 13T/BLY
3 q |5 PoTowoRA—= aacmhT< (M- FORWARD (| [ [ 1amL
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% r rl—ln+3ev - FWDNHTL 24B/WHT P 29/GRY D-4 13C/BLK sUBL
@ > _ B . 29B/GRY el ml
3 KEyswrtcH §+36V = REBWH A [ 1[5 20 T M2 >—rEvERSE
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3 ©
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L B T0) byl
3 <
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- 15| 48/GR 23/YEL 0
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- ® J l 238 ﬁ@‘-%aJ/BLK
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<‘CLOSED CONTACT 21Q/ORA POWERNL, - L n C L Pe- 107/BLK
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W
21R/ORA powerk., 8 g 3 o T8I
21T/ORA coneder o S 2o %[m-r T 105/BLK]
TOUCH PANEL 2ANGRT 22PUR A USHED
21D/ORA oy P1-FhmeaQUER
AND RIBBON SCHUE BRUSH RE 2| p1-ghmBQUER 13AJ/BL
CABLE TESTING G P-2 SRR Sew 12221
SCRUBVAG FAN RELjay g -
21J/ORA OL-7 41/wH T s VAS8aGE
P2-3 ® m pa-4, 45/GRN 3 REC.TANK FULI3Y/BLI DISABLE
WATER SOLENOID $ 9 T "NO. 1 (esoPTION)
Cc o o
21E/ORA Ry, 40/YELfoo 5 T 3 i 46/ORA S_/“I;{/I;('J:JGI:IK 13Z/BLH CLOSED =
DET.PUMP 2 = i § ThNO %Es%‘éﬁ(l')%l)
- g = — 0.
SOLUTION TA -
21M/ORA 3R, 38/ORML, ¢ 2 g 1 spur 5551 EMPT’\%AD/BIK CLOS.ED OFF
Es PULh s ¢ P3-4 NS (NON-ES OPT)
N OPEN = SOL.
SOL.-3 R OPEN = OPEN SCRUB JA
21N/ORA 43/BRNL, , S 2 pa.d 25BLUA VAC, B 1SXIBLA " TANK EMPTY
AUTO FILLL\‘/lALVE(S ) 2 " LOVTC“SEGNO- > 15 INCHES
21P/ORA 4 44/GRY}o, g SO/VEL © yac.B  13wBLK  CLOSED =
p3-7, SOYELA, C
AUTO FILL VALVE(REp) oS O N0 > 50 INCHES
21B/ORA T, 95/GRipo-11 CLOSED = CLOGGED SCRUB VAC
51/GR
FAULT CONDITION ALAR GROUND oo 04 =170
@ SW-0P5-2 P1-29-— 3 STATIC GND.
© 2 1-28. z TO FRAME
30/PU ONBOARD SW-1P5- P18 z
P1-7 FUSE#1 = 10ASW-2P5-2 = i r
| Ay 31/YEL, o Sw-sPs-2 p1-07- aE
P1-8D SW-4P5-2 = S u
@ SQUEEGEE UP/DIS2WHTRp, g (SQUEEGEE AGHY-5P5-3 P1_3§ § %
§ ‘ AT 33/BLUNb1_4 1o mlz
= SCRUB BRUSH UP/BNBRNEL, 1, ONBOARD % 2YPE5-2 22 S5
| Argr,_osiarnl, g o O = 1OALED- Bo-2 17t z)e
% LED-P5-2 ErD ml Q
SCRUB BRUSH SHIFT (SCRUB UP/DN. :gg:] 19 ; = ;
SCRUB SHIFT ACT) alz
LCD DISPLAY RIBBON =} 21/ORA
%’é P 1ok POWER
5
x %
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ELECTRICAL

KEYSWITCH ON

TOUCH PANEL
AND RIBBON
CABLE TESTING

YES DO ALL THE LED’S ON NO
THE TOUCH PANEL
TURN ON, THEN OFF AT
POWER UP?
BY ACTIVATING EACH )
SWITCH, DOES THE NO DO SOME OF THE LED’S ves
ASSOCIATED LED TURN ON TURN ON,
AND OFF? THEN OFF AT POWER UP?
YES CHECK CONTINUITY OF
SWITCH LINES ON RIBBON
CABLE. REPLACE RIBBON IF
OPEN.
CONTINUITY NO
YES IS DISPLAY NO CHECK CONTINUITY OF
BACKLIGHTING VERIFY THAT | RIBBON CABLE FOR ALL
THE RIBBON IS LINES ASSOCIATED WITH
WORKING? REPLACE CONNECTED TO THE LED'S.
TOUCH PANEL. THE CONTROL
BOARD. OPEN WIRE
Q CONTINUITY ON ALL
CHECK FOR VOLTAGE ON 21/ORA, LINES
AND GROUND ON 13A/BLK AT THE
TOUCH PANEL. REPLACE v
TOUCH PANEL IF THESE LEADS DOES ANYTHING TURN ON/OFF WITH THE REPLACE
HAVE POWER AND GROUND, PANEL SWITCHES? DOES THE MACHINE RUN RIBBON CABLE
OTHERWISE REPAIR THE WIRES. SELF TEST? IS THE TOUCH PANEL DISPLAY —_—
SHOWING ICONS? AUTO FILL VALVES
TURNING ON WITH THE KEYSWITCH?
NO TO ALL THESE. YES TO ANY OF THESE.
i v v
VERIFY POWER
VES IS THE AND GROUND REPLACE TOUCH
TOUCH PANEL TO THE REPLACE
DISPLAY C%‘ATF?SL TOUCH PANEL. PANEL
WORKING? :
OK
NO STILL NOT WORKING
CHECK CONTINUITY OF
TOUCH PANEL RIBBON CABLE, IF REPLACE REPLACE
TESTS GOOD. GOOD, REPLACE THE TOUCH PANEL
TOUCH PANEL CONTROL
: BOARD.
STILL NOT WORKING
STILL NOT REPLACE
BOARD.
REPLACE THE
CONTROL

BOARD.
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ELECTRICAL

PROPEL TESTING
OPERATION:

Note: This test assumes that machine has passed power up testing.

M1 contactor supplies battery voltage to the Curtis motor controller, and the propel motor at power up.

M1A (aux. Main contactor) supplies battery voltage to the electronic throttle, and the logic input of the Curtis
motor controller (P1).

Electronic throttle supplies voltage to the forward or reverse contactor when the pedal is activated. This will
connect the motor field winding to the motor controllers output in the proper direction.

Electronic throttle will supply a variable voltage to the P3 input of the motor controller. This voltage represents
the throttle positioning. (0 volts = neutral, +5VDC = full throttle)

The Curtis Motor controller power output (M-) is pulsed to ground at a high frequency (PWM controlled output).
The duty cycle of this output pulsing is directly related to the throttle position. When the duty cycle of the output
pulsing in increased, the propel motor turns faster and the machine speed increases.

Removing power (open: keyswitch, emergency stop switch, seat switch, battery roll out switch, CB5 , fuse-1)
to the motor controller logic input (P1) will turn off the PWM output.

NOTE:
For safety reasons: Before maintenance work is done on the propel system, the machine should be
jacked up with the front propel wheel off the ground.

YIN

+36VDC || 36VDC BATTERY GROUND
Il
M4 CB-10 6VDC l
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s w o CABLE 86393 i
Z SERIES WOUND Zm2 o M2 3 —— | 2ls
TRACTION R =
@ o |o MOTOR | crBLE s639p P
5 o =} <X
@ 2 |3 B+ A2 = B- sS2
@ U @ [P I N s
- > '@ c N o ®|o :‘é ; o
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ELECTRICAL

KEYSWITCH ON, THROTTLE IN
NEUTRAL POSITION.
NOTE: THIS TEST ASSUMES THAT THE PROPEL TESTING
MACHINE PASSES POWER UP TESTING.
A
BATTERY VOLTAGE CHECK FOR BATTERY
VOLTAGE AT THE B+ 0VOLTS
POST OF THE MOTOR
CONTROLLER.
A A
CHECK FOR BATTERY VOLTAGE
TR TareiweuTOrHENOTOR | PATTERYVOLTAGE L ETWEEN A1 e,
CONTROLLER. .
23D/YEL, SEAT SWITCH S-9, DISCONNECT THE ELECTRONIC 0VOLTS
27C/PUR, THROTTLE: CHECK FOR BATTERY
BAT.ROLLOUT SWITCH S-17, OR 28/ VOLTAGE AT THE ELECTRONIC v
GRY ARE OPEN. THROTTLE (PIN A: 27/PUR)
27/PUR IS OPEN FROM THE
SEAT SWITCH TO THE
BATTERY VOLTAGE ELECTRONIC THROTTLE.
BOTH CONTACTORS v
ACTIVATE DOES THE FORWARD CONTACTOR M2 CLOSE WHEN THE
THROTTLE IS MOVED TO FORWARD, AND OPEN IN
| NEUTRAL AND REVERSE? NO TO ONE OR BOTH.
v DOES THE REVERSE CONTACTOR M3 CLOSE WHEN THE
CHECK VOLTAGE AT INPUT P3 OF THROTTLE IS MOVED TO REVERSE, AND OPEN IN
THE MOTOR CONTROLLER. NEUTRAL AND FORWARD?
(0 VOLTS = NEUTRAL)
(4-5 VDC = FULL FORWARD)
(4-5VDC = FULL REVERSE) v
YES TO BOTH. WITH THROTTLE IN FORWARD, CHECK FOR
v INCORRECT VOLTAGES BATTERY VOLTAGE AT THE COIL OF M3,
CORRECT WIRES 13P/BLK AND 26/BRN ARE WIRE 24C/WHT.
VOLTAGES OPEN, ORTHE THROTTLEIS BAD. 6 VOLTS AT ONE OR WITH THROTTLE IN REVERSE, CHECK FOR
BOTH. BATTERY VOLTAGE AT THE COIL OF M2,
v
THROTTLE IN NEUTRAL: WIRE 29C/GRY.
HECK VOLTAGE AT THE OPEN GROUND WIRE TO THROTTLE (13P/
CHECK VOLTAG BLK- PIN D, 13Q/BLK- PIN F), BATTERY VOLTAGE
COMMON N.O.CONNECTION OR OPEN WIRE FROM THROTTLE TO AT BOTH.
OFM2ANDM3  CONTACTORS. CONTACTOR COIL ( 24B/WHT-PIN C, 298/ Y
GRY- PINB). OR THE THROTTLE IS BAD. THE GROUND WIRE TO THE COIL IS OPEN
LESS THAN BATTERY (13U/BLK AT M2, OR 13T/BLK AT M3) TO
BATTERY VOLTAGE
VOLTAGE GROUND, OR THE CONTACTOR IS BAD.

WITH THROTTLE SLIGHTLY ACTIVATED IN THE

FORWARD POSITION (JUST ENOUGH TO ACTIVATE

THE FORWARD CONTACTOR): CHECK THE

VOLTAGE AT M- TERMINAL OF MOTOR

CONTROLLER: THE VOLTAGE SHOULD INCREASE

FROM ABOUT 10VDC TO BATTERY VOLTAGE.

REPEAT THIS WITH THE REVERSE POSITION THROTTLE.

VOLTAGE DOES NOT INCREASE
TO BATTERY VOLTAGE WHEN
CONTACTOR IS ACTIVATED.

OPEN CABLE FROM (MOTOR CONTROLLER A2

OPEN CABLES BETWEEN: THE VOLTAGE INCREASES TO
(CONTROLLER B+ AND MOTOR BATTERY VOLTAGE WHEN
A1), (CONTROLLER A2 AND CONTACTOR IS ACTIVATED.
MOTOR A2), (CONTROLLER A2
AND COMMON
N.O.CONNECTION OF M2 AND
M3), OR THE MOTOR
ARMATURE IS OPEN.

v
SEE NEXT PAGE

TO M2/M3 NORMALLY OPEN CONTACTS), (M3
CONTACT TO MOTOR S1), (M2 CONTACT TO
MOTOR S2), OR THE MOTOR FIELD WINDINGS
ARE OPEN FROM S1 TO S2, OR THE ACTIVE
CONTACTORS NORMALLY OPEN CONTACT IS
NOT CLOSING, OR THE INACTIVE CONTACTORS
NORMALLY CLOSED CONTACT IS OPEN.

NOTE: IF ONE CONTACTOR IS BAD, THE MACHINE WILL
OFTEN PROPEL IN ONE DIRECTION ONLY.

7300 330615 (5-00)
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ELECTRICAL

VOLTAGE DECREASES

PROPEL TESTING
CONTINUED

CONTINUED FROM PREVIOUS PAGE

l

TO UNDER 5 VDC

A

CONTROLLER IS WORKING. MOTOR

OR GEARBOX ARE LOCKED UP. REMOVE MO-
TOR AND VERIFY THE GEARBOX TURNS FREE-
LY. IF OK REPLACE MOTOR

MONITOR VOLTAGE FROM
M- TO B- TERMINALS AT
THE MOTOR CONTROLLER
AS THROTTLE IS ADJUSTED
FROM NEUTRAL TO FULL
FORWARD

VOLTAGE STAYS HIGH

4

THE GROUND CABLE AT MOTOR
CONTROLLER B- TERMINAL IS OPEN OR
THE MOTOR CONTROLLER IS BAD

4-116

7300 330615 (5-00)



ELECTRICAL

SCRUB TESTING:

OPERATION: Scrub system is selected on the touchpanel, the associated LED will turn on.

When forward propel is sensed, the system is activated.

The control board pulls 22A/PUR to ground at P2-1, turning on M5 contactor (scrub brush).

M5 contactor closes, supplying power to the (2 or 3) brush motors through CB-6,7 and 13. The brush motors
turn on.

The brush motor current flows through the brush motor shunt. This shunt produces 1.25mV (1.00mV for heavy
duty motors) per amp of brush current.

The control board reads the shunt signal, and lowers the brush head actuator until the desired brush current is
obtained. The control board will continue to lift and lower the brush head actuator to keep the brush current in
the proper amperage range.

If the machine has edge scrub option, and it has been selected, the brush head shift actuator will extend,
extending the brush head out.

SYSTEM INHIBITS:

Neutral or reverse will turn off the brushes/vac and lift the head after a delay.

Full recovery tank will automatically turn off the scrub system, and flash the rec. tank icon.

Low battery will automatically turn off the scrub system, and flash the battery icon.

Sensing no current from one of the shunts will automatically turn off the scrub system, and flash a circuit
breaker icon.

Note: This testing assumes that the machine powers up and propels.

See schematic on following page.
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ELECTRICAL

+36VDC ... _ 36VDC BATTERY GROUND
I
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o 50R Q)
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5A S-
[+2]
©
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> - - - -
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. VR C 6
52| » ARMATURE — |3 2
o< CABLE 3868f#r¢ABLE @
=1 - A CAHLE 86
>1 § SERIES WOUND / g
= TRACTION
= o | MOTOR | caBLE 863
@ 5 - B+ A2 M- B-
> 5 N I N I
c = S CURTIS 1204/1205 CONTROLLER L1818
8 vTZv O GIE 158
R Ne) 2 Q b O L = =
o)W o &) @ N N
> \5',, b L THROTTLE N 28/GRY
g o 0-5VDCBLK E  26/BRN BATTERY\ 24/WHTD-3 13B/BLK
I c D _ 13P/BLK ROLLO ¢ M' ¢ 13T/BLH
& T POTLOWORA— sacwir; M rorwaRD
o o | JIF crounoveRF, 13QBLK [ 13R/BU
\ 4 A A
L o 36V = FWDNH Yo 24BLVHT S 29/6RYD-4 13C/BLK
© =<
@ 3 B__29B/GRY 3 ;N 13U/BL
o -
§ KEy switeH ‘*’+3GV‘REWWHT”_ & 29C/aRY M2 everse p ¢
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19A/GRY BATTERY SENJE, ;. © %Lm- ( )17/CL
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+ FZ pa-d 106/SHIELD
21R/ORA powerl., , 2 2 3 T
<o < P4-
21T/ORA CONTR 1-9 8 rc{'l) g_l, %[M-’ ( )105/BLK)
21A/ORM-7 _22/PUR & a % pa-1h 104/SHIELD 13AH/BL
21D/ORA 22APHB M P1- o meminkdER
SCHUB BRUSH RELRY 2| p1-ghmBQUER 13AJ/BLI
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OPERATION 21EORA_—(MgR, 40YE P25 o 2 P3-4, 46/0RA  S=21pFULL 132/ ES ENABLE
DET.PUMP 5 5 Th g‘é?_-UTION " (ES OPTION)
21M/ORA HM@F?ER S6/0RNp-6 g 3 p3-4, 47PUR S5 FUL EMPTM SAD/BLK &Lgﬁ_EED;O%ﬁF)
3 b 0. :
21 p2_7 e 3 pa-d, 25/BLUA VAc, B 13X/BLK TANS S~
AUTO FILLL\‘/lALVE(S ) 2 " ,_OWC;{GNO- > 15 INCHES
21P/ORA 4 44/GRY}o, g - 8 13W/BLK  CLOSED =
- 1 50/YEL VAC, B
P3-7, SOUYELA, C
AUTO FILL VALVE(REE) miaC 0 NO. > 50 INCHES
21B/ORA Y7, 95/GRMEp5 11 CLOSED - CLOGGED SCRU VAC
FAULT CONDITION ALAR GROUND oo 04 P1-1/16
@ SW-0P5-2 P1-29-— 2 STATIC GND.
30/PU ONBOARD ~ SW-1P5-2 2= z TO FRAME
P17 fUsE#1 - 10aSW-2P5-2 B o m
‘ A el 31/YEL, - "WTSW-3P5-2 P12 ol =z
P1-8D SW-4P5-2 P1:391* S u
@ SQUEEGEE UP/DIS2WH]Rp, g (SQUEEGEE AGY-5P5-3 P1-33 § %
= AT 33/BLUNG, 4 1o oz
€ SCRUB BRUSH UP/SNBRN ONBOARD * 2VDE5-2 -2 m
P1-11 LED-(P5-2 . ol =
‘ A R FUSE#2 = 10A[ED. P35 2 e 2|0
; o G = ==tk
: -P5- “fo - r|x
SCRUB BRUSH SHIFT (SCRUB UP/DN. AfE§-225-1 18 < 3E:
B SHIFT ACT. 9|z
SCRUB'S ¢t E\pMBA/BLK TOUCHPANEL
P2-2 - BACKLIGHT
LCD DISPLAY RIBBON o +36v _21/ORA POWER
%8 P2-1
: It
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ELECTRICAL

7300 330615 (5-00)

SCRUB SYSTEM KEYSWITCH ON, SELECT SCRUB SYSTEM ON,
OPERATION YES | AND PROPEL FORWARD. DOES THE SCRUB NO
SYSTEM AUTOMATICALLY TURN OFF? (THE
ASSUMES THE ASSOCIATED LED ON THE TOUCHPANEL WILL
MAGHINE POWERS UP, TURN OFF BY ITSELF)
AND PROPELS.
DO THE BRUSHES YES
NO | TURN ON WHEN THE
IF THE REC. TANK ICON IS MACHINE IS
FLASHING, CLEAR THE TANK PROPELLED
AND RETEST. FORWARD?
THE MACHINE IS NOT SENSING
FORWARD. GO INTO "INPUT MODE”
DIAGNOSTICS TO VERIFY THAT P3-1 =
BATTERY VOLTAGE, AND P3-2 =
IF THE BATTERY GROUND WITH THE THROTTLE IN
GAUGE IS THE FORWARD POSITION.
FLASHING, NOTE: THESE SIGNALS ARE FROM YES DOES THE NO
RECHARGE THE THE ELECTRONIC THROTTLE. BRUSH HEAD
BATTERIES. LOWER INTO
POSITION?
RUN SELF TEST,
DOES THE SCRUB AND FOLLOW
A CIRCUIT BREAKER ICON IS FLASHING ON ALL BRUSHES YES | HEAD SHIFT OUT WHEN INSTRUGTIONS
THE PANEL: GO INTO "MANUAL MODE” ON THE OPTIONAL EDGE FOR SCRUB
DIAGNOSTICS, AND TURN ON THE SCRUB —— SCRUB SYSTEM IS BRUSH HEAD
SYSTEM. ) ACTIVATED? ACTUATOR
DO ALL SCRUB BRUSHES TURN ON? ERRORS. (E4.£5.E6,
NO MOTORS AT LEAST ONE MOTOR NO E14)
SPINNING TURNS ON.
SYSTEM IS VERIFY THAT THIS SYSTEM
TESTING GOOD, IS ENABLED IN THE
SEE NEXT PAGE RUN SELF TEST DIAGNOSTIC MENU.
NO MOTORS TO VERIFY THAT | | RUN SELF TEST, AND THEN
SPINNING IN NO SCRUB FOLLOW THE
MANUAL MODE. SYSTEM INSTRUCTIONS FOR THE
ERRORS ARE SCRUB BRUSH SHIFT
DISCONNECT THE BEING SENSED. ACTUATOR
FAILING BRUSH ERRORS.(E7,E8,E9,E14)
MOTOR, AND CHECK
VOLTAGE ACROSS
THE TERMINALS WITH i
THE SCRUB SYSTEM
TURNED ON IN THE CONTROL BOARD IS
MANUAL MODE NOT SENSING THE BRUSH
DIAGNOSTICS. CURRENT.
CHECK CONTINUITY OF ALL
WIRES BETWEEN THE
COMPONENTS AND/OR SHUNT AND THE CONTROL
WIRES ASSOCIATED WITH BOARD.
THE FAILING MOTOR ARE VERIFY THAT THE SHUNT IS
OPEN. (9/GRY, 9A/GRY, 9B/ HOOKED UP PROPERLY.
GRY,10/ORA, 11/GRN, 12/
PUR, 14/GRY, 15/BRN, 16/ j
GRN, 13/BLK WIRES AT THE
SHUNT, CB-6, CB-7 OR CB-| | RUN SELF TEST, AND FOLLOW THE
REPLACE BAD 13) INSTRUCTIOIII\\IHS:LIJ:_?S THE SHUNT
BRUSH MOTOR. REPLACE THE SHUNT IF
NECESSARY.
STILL NOT
WORKING,
REPLACE THE
CONTROL
BOARD.
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ELECTRICAL

TOUCH PANEL ERROR CODES

E-4 = THE CIRCUIT BOARD IS SENSING SCRUB HEAD ACTUATOR
CURRENT WITH THE ACTUATOR TURNED OFF. REPLACE THE
CONTROL BOARD.

E-5 = STALLED OR JAMMED SCRUB HEAD ACTUATOR.

VERIFY THAT 32 WHT AND 33/BLU ARE NOT SHORTED
TOGETHER, THEN REPLACE

THE SCRUB HEAD UP DOWN ACTUATOR.

E-6 = OPEN SCRUB HEAD ACTUATOR. VERIFY THAT 32/WHT AND 33/
BLU ARE NOT OPEN, THEN REPLACE THE SCRUB HEAD ACTUATOR.

E-7 = THE CIRCUIT BOARD IS SENSING SCRUB SHIFT ACTUATOR
CURRENT WITH THE ACTUATOR TURNED OFF. REPLACE THE
CONTROL BOARD.

E-8 = STALLED OR JAMMED SCRUB SHIFT ACTUATOR. VERIFY THAT

34/BRN AND 35/GRN ARE NOT SHORTED TOGETHER, THEN REPLACE
THE SCRUB SHIFT ACTUATOR.

E-9 = OPEN SCRUB SHIFT ACTUATOR. VERIFY THAT 34/BRN AND 35/
GRN ARE NOT OPEN, THEN REPLACE THE SCRUB SHIFT ACTUATOR.

E-14 = OPEN FUSE 2 ON CONTROL BOARD. BRUSH HEAD OR EDGE
SHIFT ACTUATOR IS DRAWING EXCESSIVE CURRENT, OR THE
CONTROL BOARD OUTPUT IS BAD. GO TO MANUAL MODE, THEN PUT
IN A NEW FUSE. LOWER AND EXTEND THE THE BRUSH HEAD, AND
REPLACE WHICHEVER ACTUATOR CAUSES THE FUSE TO BLOW
AGAIN. IF IT STILL BLOWS A FUSE, REPLACE THE CONTROL BOARD.

NOTE: FUSE 1 AND FUSE 2 ARE LOCATED ON THE SCRUBBING CIRCUIT
BOARD. THE CIRCUIT BOARD IS LOCATED IN THE SMALL CONTROL PAN-
EL AT THE LEFT OF THE STEERING COLUMN

CONTINUED ON NEXT PAGE
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ELECTRICAL

TOUCH PANEL ERROR CODES

E-1 = THE CIRCUIT BOARD IS SENSING SQUEEGEE ACTUATOR
CURRENT WITH THE ACTUATOR TURNED OFF. REPLACE THE
CONTROL BOARD.

E-2 = STALLED OR JAMMED ACTUATOR. VERIFY THAT 30/PUR AND 31/
YEL ARE NOT SHORTED TOGETHER, THEN REPLACE THE SQUEEGEE
ACTUATOR.

|

E-3 = OPEN ACTUATOR. VERIFY THAT 30/PUR AND 31/YEL ARE NOT
OPEN, THEN REPLACE THE SQUEEGEE ACTUATOR.

v

E-13 = OPEN FUSE 1 ON CONTROL BOARD. SQUEEGEE ACTUATOR IS
DRAWING EXCESSIVE CURRENT, OR THE CONTROL BOARD OUTPUT
IS BAD. GO TO MANUAL MODE, THEN PUT IN A NEW FUSE. LOWER
THE SQUEEGEE. REPLACE THE ACTUATOR IF THE FUSE BLOWS
AGAIN. IF IT STILL BLOWS A FUSE, REPLACE THE CONTROL BOARD.

NOTE: FUSE 1 AND FUSE 2 ARE LOCATED ON THE SCRUBBING CIRCUIT
BOARD. THE CIRCUIT BOARD IS LOCATED IN THE SMALL CONTROL PAN-
EL AT THE LEFT OF THE STEERING COLUMN

E16 = P4-6 SHUNT SIGNAL IS LOW = LOW CURRENT SENSED FROM
RIGHT BRUSH MOTOR SHUNT. VERIFY BRUSH MOTOR IS ON, AND
AMPERAGE IS WITHIN SPECIFICATIONS, AND SHUNT IS HOOKED UP
PROPERLY. THEN REPLACE THE SHUNT.

E17 = P4-6 SHUNT SIGNAL IS HIGH = EXCESSIVE CURRENT SENSED
FROM RIGHT BRUSH MOTOR SHUNT. VERIFY BRUSH MOTOR IS
SPINNING FREELY, AND AMPERAGE IS WITHIN SPECIFICATIONS, AND

SHUNT IS HOOKED UP PROPERLY.

(KEYSWITCH OFF) DISCONNECT P4 FROM THE CONTROL BOARD,
AND CHECK CONTINUITY BETWEEN (P4-6 AND P4-5) AND (P4-3 AND
P4-2). IF AN OPEN EXISTS: SHUNT WIRES OR SHUNT ARE OPEN. IF

CONTINUITY EXISTS: REPLACE THE SHUNT, THEN REPLACE THE

CONTROL BOARD.

E18 = P4-3 SHUNT SIGNAL IS LOW = LOW CURRENT SENSED FROM
LEFT (OR LEFT AND CENTER) BRUSH MOTOR SHUNT. VERIFY BRUSH
MOTOR(S) IS ON, AND AMPERAGE IS WITHIN SPECIFICATIONS, AND
SHUNT IS HOOKED UP PROPERLY. THEN REPLACE THE SHUNT.

E19 = P4-3 SHUNT SIGNAL IS EXCESSIVE = EXCESSIVE CURRENT
SENSED FROM LEFT (OR LEFT AND CENTER) BRUSH MOTOR SHUNT.
VERIFY BRUSH MOTOR(S) IS SPINNING FREELY, AND AMPERAGE IS
WITHIN SPECIFICATIONS, AND SHUNT IS HOOKED UP PROPERLY.
(KEYSWITCH OFF) DISCONNECT P4 FROM THE CONTROL BOARD,
AND CHECK CONTINUITY BETWEEN (P4-6 AND P4-5) AND (P4-3 AND
P4-2). IF AN OPEN EXISTS: SHUNT WIRES OR SHUNT ARE OPEN. IF
CONTINUITY EXISTS: REPLACE THE SHUNT, THEN REPLACE THE
CONTROL BOARD.

NOTE: THE SHUNT SIGNAL, REPRESENTING BRUSH MOTOR
CURRENT, BEING READ BY THE CONTROL BOARD, CAN BE
MONITORED IN "CURRENT DISPLAY” DIAGNOSTIC MODE.
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ELECTRICAL

SQUEEGEE TESTING:

OPERATION: To lower the squeegee, the following conditions must occur:
Squeegee/Vacuum system must be selected on the touchpanel. (associated LED will be on.)
Machine in neutral or forward position.

No low battery condition sensed.

No full recovery condition sensed.

SQUEEGEE ACTUATOR EXTEND/LOWER:

30/PUR is switched to battery voltage at the control board P1-7.

31/YEL is pulsed to ground. This lowers the squeegee.

Once the squeegee actuator reaches the end of stroke, the stall current is sensed by the control board, and the
output is turned off.

If no stall is sensed, the actuator will lower for a set time. (approx. 5-8 seconds.)

SQUEEGEE ACTUATOR RETRACT/LIFT:

31/YEL is switched to battery voltage at the control board P1-7.

30/PUR is pulsed to ground. This lowers the squeegee.

Once the squeegee actuator reaches the end of stroke, the stall current is sensed by the control board, and the
output is turned off.

If no stall is sensed, the actuator will lower for a set time. (approx. 5-8 seconds.)

Note: This testing assumes that the machine powers up and propels.

See schematic on following page.
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ELECTRICAL
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SW-5 P5-30 -30—— e
m
[72]

MEMBRANE TOUCH PANEL
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ELECTRICAL

NOTE: THIS TEST
ASSUMES THAT THE
SCRUB SYSTEM CAN BE
TURNED ON, AND WILL
STAY ON. IF NOT,
TROUBLE SHOOT THE

SQUEEGEE
OPERATION

KEYSWITCH ON, AND SQ/VAC SYSTEM
SELECTED ON. DOES THE SQ/VAC LED TURN
OFF AUTOMATICALLY, AND DOES THE PANEL

DISPLAY SHOW ONE OF THESE ERRORS?

NO

SCRUB SYSTEM FIRST. YES
ERRORS:
YES LOW BATTERY CONDITION:(BATTERY SYMBOL IS
BLINKING)
£ FULL REC.TANK: (REC. TANK SYMBOL IS BLINKING).

CHARGE THE
BATTERIES, OR DRAIN
THE RECOVERY TANK.

BOTH POSITIVE AND
NEGATIVE VOLTAGE IS

YES

RUN SELF TEST: DO YOU GET

FOLLOW INSTRUCTIONS FOR
SQUEEGEE ACTUATOR
ERRORS.(E1,E2,E3,E13)

ERROR CODE: E-1,E-2,E-3 OR E-137?

NO

SQUEEGEE ACTUATOR CIRCUIT
BOARD OUTPUTS ARE GOOD, LOWER
AND RAISE THE SQUEEGEE
ACTUATOR IN MANUAL MODE
DIAGNOSTICS.

;

DOES THE SQUEEGEE

NO

RAISE AND LOWER IN
MANUAL MODE?

YES

BEING APPLIED TO
SQUEEGEE ACTUATOR
OUTPUT. DISCONNECT THE SQUEEGEE ACTUATOR,
AND MONITOR THE VOLTAGE ACROSS 30/ THE MACHINE THINKS IT 1S IN
PUR AND 31/YEL. TURN THE SQUEEGEE ON REVERSE ALL THE TIME.
AND OFF IN MANUAL MODE. CHECK FORWARD/REVERSE
INPUTS IN “INPUT MODE”
VERIFY THAT 0VOLTS DIAGNOSTICS.
THE LINKAGE IS
OK, THEN
REPLACE THE
ACTUATOR.
CHECK CONTINUITY OF 30/PUR AND 31/YEL FROM

THE ACTUATOR TO THE CONTROL BOARD. THEN
REPLACE THE CONTROL BOARD.
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ELECTRICAL

WATER VALVE TESTING:

DESCRIPTION: The water valve is activated whenever the scrub system is operating, and the machine is
propelling forward.
Note: a mechanically operated valve controls the flow rate once the valve is turned on.

OPERATION:

The SCRUB system is turned on, and running.

The machine is propelled forward.

41/WHT (P2-3) is pulled to ground by the control board, turning on the water valve (sol.-7)
Note: A mechanically operated valve controls the flow rate once the valve is turned on.
Note: This testing assumes that the machine powers up and propels.

See schematic on following page.
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ELECTRICAL

WATER VALVE

TESTING

+36VDC .|, 36VDCBATTERY GROUND
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M4 CB-10 6VDC
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@ M1 @ m @
[ P I e -
ml € 1= C o
=4 X CABLE 3868 > ® Lo o
>] % CABLE 86395
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= TRACTION
® 2 @ MOTOR \ CABLE 8639
g Z ° Bt A2 M- B- - a | o
2 BB SIEREIE
c . |C CURTIS 1204/1205 CONTROLLER sl3 |olg
@) - -
b W pzp 7 P PN
260 o) o L » N =
S )@ 3 g ) % v v U y
o > THROTTLE 28/GRY
J tr
§ o o 0-5VDC BLK E 26/BRN BATTERY® 24/WHT D-3  13B/BLK
I alls D . 13PBLK  ROLLOUTS{ 13T/BLK
= 213 PoTLow ORAlL—— H:S’%
ol W E -
211> F . 13Q/BLK [ 2ACIVHT 4 FORWARD [ [ [ [13R/BLK
o o > 1 |n GROUNDWBRN——
- N — N
3 4 +36V = FWD. WHT S 24BMWHT / 3 29/GRY D-4 %C/BLK
[ @ B 29B/GRY Z 13U/BLK
KEY SWITCH - c
2 &y +36V = REV B/WH - sacraRv << (M revERse
0 p—— 3 +36/VDC  GRNJ—2 27/PUR 27APURD-8  13F/BLK
OFF RUN I} <
bt ts0 3 oo 1o <% 13H/BLK
< % gl 27B/PUR 4 \W~ POWER STEERING
. 83 o :
EMERGENGY-STOP = Bl B 23ANVEL D5 13D/BLK
L 15| 48/GRN 23/YEL 5 LX< |27 23D/YEL @ 13K/BLK
S-2 23C/YEL + - MAIN
- 75 AUX. MAIN
gggﬁgb - %13J/BLK
| SRELVelsNE BATTERY SENSEY,, =~ o P46 17/CLR
6 33 I ( )107/BLK
="CLOSED CONTACT 21Q/ORA POWER Ao, 4 S G = P45
£ 7 @ 7 pa-al 106/SHIE(D
21R/ORA POWER 8 by
pi-2 |© 2 m
<32 Pa-3 18/CLR
21T/ORA conteol.. o |8 & o ZQ
2 m SZ| pso 105/BLK
21A/ORAD-7  22/PUR G @ a3 i 104/SHIE(D
m %] P4-1
m 13AH/BLK
21D/ORA 2APR P1-5 hhambQWER
sCRUBBRUSH RELAY % P1-6 |amBQUER 13AJ/BLK
(72}
21C/ORA 37/GRY Yo » 8 E S| pr1-1d —conTROL 13AL/BLK
SCRJBS\@_C FAN RELAY 5 3 ° REC.TANK FULL
-7 3 :
21J/ORA AWHT Aos 3 % o] pa-, 45/GRN S-3 13Y/BLK
WATER SOLENOID Q 5 : [9 N.O
Q 0.
3 Q
21E/ORA 40/YEL = REC.TANK
<« Mg P25 » % p3-a ), 46/0RA S*'A 12 FULL 13Z/BLK
DET.PUMP Z 3 C N.O.
& e
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ELECTRICAL

WATER VALVE
TESTING

MACHINE POWERS UP

NOTE: THIS TEST AND PROPELS.

ASSUMES THAT THE
SCRUB SYSTEM CAN BE
TURNED ON, AND WILL

STAY ON. IF NOT,
TROUBLE SHOOT THE
SCRUB SYSTEM FIRST.

NO RUN SELF TEST: YES
ARE YOU
GETTING ERROR
"P2-377
y A
RUN "MANUAL DISCONNECT
MODE” WATER VALVE
YES DIAGNOSTICS: NO YES | SOLENOID (SOL- NO
TURN ON THE 7) AND RE-RUN
SCRUB SYSTEM, THE SELF TEST.
DOES THE DO YOU STILL
WATER VALVE HAVE ERROR
TURN ON? "P2-3"?
BATTERY CHECK VOLTAGE KEYSWITCH
AT WATER OFF,
VOLTAGE VALVE 0VOLTS WIRE DISCONNECT NO
CONNECTOR SHORTED | cONNECTOR P2, | SHORT REPLACE THE
FROM 21J/ORA AND VERIFY WATER VALVE
TO 41/WHT: THAT 41/WHT IS SOLENOID.
RUN INPUT NOT SHORTED
MODE TO GROUND OR
DIAGNOSTICS: IS NO 21/ORA.
FORWARD
BEING SENSED | |
PROPERLY BY 4
THE CONTROL REPLACE THE
BOARD? WA'?ER 21J/ORA OR 41/ REPAIR OF REPLACE
SOLENOID WHT ARE OPEN. REPbVASTE a1 CSS‘AT;‘[?L
VALVE (SOL-7) :
YES
v CHECK VOLTAGE ON WIRE 24A/WHT AT P3-1, AND
SYSTEM TESTS WIRE 29A/GRY AT P3-2. DO YOU MEASURE THE
GOOD FOLLOWING:
BOTH = GROUND IN NEUTRAL
P3-1 = BATTERY VOLTAGE IN FORWARD ONLY.
P3-2 = BATTERY VOLTAGE IN REVERSE ONLY, CORRECT
VOLTAGES
INCORRECT
VOLTAGES
v INPUTS TEST
24AMWHT OR 29A/ BAD, REPLACE
GRY ARE OPEN. THE CONTROL
BOARD.
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ELECTRICAL

OPEN/CLOGGED SCRUB VAC SWITCH
TESTING:

DESCRIPTION: With scrub system active: If the scrub vacuum pressure drops below 15 inches, the low side
of S-6 opens, and an open vac icon appears on the touchpanel. If the scrub vacuum pressure exceeds 50
inches, the high side of S-6 closes, and a clogged vac icon appears.

OPERATION:

Scrub system is activated and running.

Under normal operating conditions the scrub vacuum pressure is between 15 and 50 inches, and the low side
of S-6 is closed, and the high side of S-6 is open.

If vacuum pressure drops below 15 inches (open vac condition) the low side of S-6 opens, and an open
vacuum icon is shown on the touchpanel display.

If vacuum pressure exceeds 50 inches (clogged vac condition) the high side of S-6 closes, and a clogged
vacuum icon is shown on the touchpanel display.

Displays warning icons only - No flow chart needed

See schematic on following page.
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ELECTRICAL

OPEN/CLOGGED SCRUB VAC SWITCH TESTING

JE ., 36VDCBATTERY GROUND
MM
M4 2/0RA CB-10 6VDC 13AQ/BLK
1A/RED e 3/PUR @ﬁ SCRUB VAC FAN #1 17AMPS TYP
¢ .
20A
CB-11 13AK/BLK
2AJORA ~27 4/YEL ("G SCRUBVACEAN#2___ BAKS 17AMPS TYP.
Coo B9/PUR 13E/BLK 13M/BLK
1B/RED —~ 68/0ORA L HORN BUTTON 69A/PUR ~S— HORN
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S
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)
> [— [—
BUS BARMS oB/GRYE® 10/ORA RIGHT 14/GRY 14AGRY____ 13DA/BLK 13AS/BLK
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e
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> Z o SERIES WOUND
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o
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z - SEREE
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] =1 1
38 S | ®w 2 Or o
o b3 > THROTTLE v KkZS/GRY
© -
S N 5 0-5VDC BLK E 26/BRN BAT]—ERY;_',).E 24/WHT D-3  13B/BLK N
T @ = D 13P/BLK  ROLL OUT
- 2 3 POTLOW ORA N J L [ 24C/WHT ﬂ(:é-; FORWARD [ [ [ {13R/BLK
P v? | =| |5 crounower 13Q/BLK |
- N — N
3 1L 436V = FWD. WHT jmmsem 24 BANHT S 29/GRY D-4 13G/BLK
T ey SWITCH 8 B 29B/GRY 2 13U/BLK
2 &5 +36V = REVB/WH - S sociaRy < (M2 > revERsE
2 +36/VDC  GRN 27/PUR 27A/PURD-8  13F/BLK
OrF RUNSTART o S0 S 13H/BLK
50 < ' B [ 278PUR < MR OWER STEERING
—~ 83 § = B 23A/YEL D-5  13D/BLK
EMERGENCY-STOP 4 B X0, < I
o 15| 48/GRN 5 23/YEL i G & i
S-2 23C/YEL]| AN MAIN
. 7 ’ @A> AUX. MAIN
I 5 23B#E|d— - %13J/BLK
= 17/CLR
p 1onGrY BATTERY SENSEL.,, - L s @ e (
0
="CLOSED CONTACT 21Q/ORA power Lo, ¢ ¢ 2 S| pas 107/BLK
+ 7 @ T pa-als 106/SHIELD
21R/ORA power b, , |8 23 =
<32 _,[Pas 18/C
21T/ORA conTRON, 5 |3 T o zQe 105/BLK
m D 2E| P42
21A/ORAD-7  22/PUR 5% @3 paif 104/sHIE(D (SAHBLK
21D/ORA | S ] 22p R, P15 PQWER
SCRUB BRUSH RELAY % P1-6 b QUER 13AJ/BLK
21C/ORA 37/GRY 45 5 S| pi-1 CONTROL 13AL/BLK
C FAN RELA S
SCRJ%&.(E;A m REC.TANK FULL CLOSED =
21J/ORA 41/WHT Po_3 8 o . 45/GRN S-3 13Y/BLK VAC/SQGE
WATER SOLENOID 2 % P3- C/{ NO. (ESD(;?’?'?(!)_E)
@
[ Z1EORA_ [(gRA0VELdpy 5 o 2 paa),_46/0RA s-4 TEGIANK  yazBLk|  cLOsED -
3 O - ES ENABLE
pETPUNY e 8 0 g(;)?_.UTIONTANK (ES OPTION)
21M/ORA % 38/0RA L., o S 9 47/PUR s-5 SO TION TANK13ap/BLE  CLOSED - OFF
ES PUMP @ 3 P3-5 o (NON-ES OPT)
SOL.-3 9 e OPEN = OPEN SCRUB VA§ OPEN = SOL.
21N/ORA 43BRN Ao, 5 z pa_oho22BLy B 13X/BLK]| TANK EMPTY
- %—LA(T? LOSED =
AUTO EILL VALVE(SOL) Low E 1E?ISNCHES
21P/ORA et 4GRY Ap5 g pa 7] SOEL A S-6 B 13W/BLK CLOSED =
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CLOSED = CLOGGED SCRUB VAC
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ELECTRICAL

ES ™

SYSTEM OPERATION AND TESTING:

DESCRIPTION: The ES system pumps used water from the recovery tank, through a filter, and into the

solution tank.
OPERATION:

The ES system is selected on the touch panel.
The recover tank [] full float is activated.

The ES pump is turned on until a or b:

a) The recovery tank [] float is deactivated for 30 seconds.
b) The solution tank full float is activated.

c) ES system is selected off at the touchpanel.

Note: This testing assumes that the machine powers up and propels.
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T
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w ZA/ORACZAA 4/YEL SCRUBVACFAN#2 1SAKBLKE 17aMPS TYP.
o -
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@ = = B+ A2 M- B-
2 ¥ |3 22 2|3
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eNe] Z o | ! \ iR = x
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—_ N
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el I
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[ 2IVIORA ¢ (195R =288 P> 6 € 8 pod _azpun Sé-j SAD/B K CLOSED - OfF
ES PUNIP b4 =l 5o - -
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21N/ORA SOL-3 43BRNEG_ 7 o 3 pod 2smLU oG, B ™ S5ReER ANK EMPTY
e - M%/{ -
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ELECTRICAL

ES™ SYSTEM

TESTING
MACHINE POWERS UP
NOTE: THIS TEST AND PROPELS.
ASSUMES THAT THE

SCRUB SYSTEM CAN BE
TURNED ON, AND WILL
STAY ON. IF NOT,
TROUBLE SHOOT THE
SCRUB SYSTEM FIRST.

YES
RUN SELF TEST: DO YOU GET ERROR "P2-6" (ES
PUMP OUTPUT) ?
NO ERROR
NO RUN "MANUAL MODE’ STILL HAVE DISCONNECTES | NO ERROR
DIAGNOSTICS. TURN ON AN ERROR PUMP, AND RE-
THE ES SYSTEM. DOES THE TEST
ES PUMP TURN ON? '
YES
DISCONNECT THE ES PUMP,
AND MEASURE THE
VOLTAGE FROM 21M/ORA KEYSWITCH OFF,
TO 38/0RA AT THE PUMP DISCONNECT CONNECTOR P2:
CONNECTION. RUN "INPUT DISPLAY” VERIFY THAT 38/0RA IS NOT
DIAGNOSTICS. VERIFY THE SHORTED TO GROUND OR 21/
BATTERY 0VOLTS OPERATION OF THE REC. 1/2 ORA. THEN REPLACE THE
VOLTAGE FULL FLOAT (P3-4) AND THE BOARD.
SOLUTION TANK FULL FLOAT
(P3-5) v
REPLACE/REPAIR FLOATS S-4
REPLACE THE AND S-5, OR WIRES 46/ORA, 132/ REEEASLEMT;'E
ES PUMP BLK,47/PUR OR 13AD/BLK.
21M/ORA OR 38/
ORA ARE OPEN.

NOTE: THE FLOAT SWITCHES CLOSE, AND GROUND
THE INPUT LINE WHEN WATER HAS REACHED OR
EXCEEDED THE FLOAT LEVER.

NOTE: DISCONNECT THE FLOAT, AND SHORT THE 2
WIRES TO SIMULATE A CLOSED FLOAT SWITCH.

}

NOTE: TO TEST ACTUAL SWITCHING OF THE FLOAT
SWITCHES, THE FLOATS MUST BE SUBMERGED IN
WATER.
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ELECTRICAL

DETERGENT METERING SYSTEM TESTING:

DESCRIPTION: The detergent metering pump is activated whenever the scrub system is operating, the
machine is propelling forward, and the detergent metering system is selected on. The pump runs at low and
high speed.

OPERATION:

The SCRUB system is turned on, and running.

The machine is propelled forward.

The detergent metering system is selected on. (low or high speed)

40/YEL (P2-5) is pulsed to ground by the control board, turning on the detergent pump.
Note: Low speed = 35% duty cycle = about 12.5VDC at the pump.

Note: High speed = 62.5% duty cycle = about 22.5VDC at the pump.

See schematic on following page.
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ELECTRICAL

DETERGENT METERING
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ES PUMP w 3 o) S OPT.
SOL.-3 e o OPEN = OPEN SCRUB VAG ~_OPEN = SOL.
21N/ORA "% 43/BRN Ko, ; 2 pa-cl,_25/BLU A VAC . B 13X/BLK T%ngygw
-6y 25/BLU A, -
AUTO FILL VALVE(SOL) LOWé ¢ TN, Lo s
21P/ORA asiGr ko, o pork sONVEL A VAG . B 13W/BLK| CLOSEI?_| "
AUTO FILL VALVE(REC) manC N NO. > 50 INCHES
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ELECTRICAL

NOTE: THIS TEST
ASSUMES THAT THE
SCRUB SYSTEM CAN BE
TURNED ON, AND WILL

STAY ON. IF
TROUBLE SHO!

NOT,
OT THE

SCRUB SYSTEM FIRST.

DETERGENT METERING

TESTING

MACHINE POWERS UP

AND PROPELS.

NO | RUN SELF TEST: YES
ARE YOU
GETTING ERROR
"P2-5"?
RUN "MANUAL DISCONNECT
MODE” DETERGENT
DIAGNOSTICS: YES METERING PUMP
vES TURN ON THE NO AND RE-RUN NO
DET. METERING THE SELF TEST.
PUMP, DOES DO YOU STILL
THE PUMP TURN HAVE ERROR
ON? "pP2-5"7?
DISCONNECT
ABOUT. THE DET. PUMP, KEYSWITCH
10VDC IN LOW AND CHECK | 0 voLTs OFF, v
v 22VDC IN HIGH VOLTAGE AT WIRE DISCONNECT o
THE SHORTED | CONNECTOR P2, SHO REPLACE THE
RUN INPUT CONNECTOR AND VERIFY DETERGENT
MODE FROM 21E/ORA THAT 40/YEL IS METERING
DIAGNOSTICS: IS TO 40/YEL: NOT SHORTED VALVE.
FORWARD TO GROUND OR
BEING SENSED NO 21/ORA.
PROPERLY BY
THE CONTROL ||
BOARD? 4
REPLACE THE
DETERGENT 21E/ORA OR 40/ REPAIR OF Sgﬁiﬁ%f
METERING YEL ARE OPEN. REPLAGE 40/YEL SOARD
YES PUMP. :
CHECK VOLTAGE ON WIRE 24A/WHT AT P3-1, AND
WIRE 29A/GRY AT P3-2. DO YOU MEASURE THE CORRECT
FOLLOWING: VOLTAGES
BOTH = GROUND IN NEUTRAL
P3-1 = BATTERY VOLTAGE IN FORWARD ONLY.
P3-2 = BATTERY VOLTAGE IN REVERSE ONLY.
, INCORRECT i
VOLTAGES 24A/WHT OR 294/ INPUTS TEST
SYSTEM TESTS GRY ARE OPEN. BAD, REPLACE
GOOD THE CONTROL
BOARD.
4-134
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ELECTRICAL

AUTO FILL SYSTEM TESTING:

DESCRIPTION: With keyswitch on, propel in neutral: the solution auto fill valve will open until the solution full
float closes. The recovery auto fill valve will open until the recovery [] full float closes.

OPERATION:
1) Turn the keyswitch on, and leave the machine in neutral.
2) Hook water line up to outside valve, and turn on.

3) 43/BRN s pulled to ground at pin P2-7, turning on the solution auto fill valve (sol-3). This valve stays on until
the solution full float (s-5) closes.

4) 44/GRY is pulled to ground at pin P2-8, turning on the recovery auto fill valve (sol-4). This valve stays on
until the recovery 1/2 full float (s-4) closes.

See schematic on following page.
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ELECTRICAL

AUTO FILL TESTING

36VDC BATTERY

+36VDC - GROUND
MM
M4 2/0RA CB-10 6VDC 13AQ/BLK
¥ 1A/RED e 3/PUR SCRUB VAC FAN #1
‘ 20A Qs 17AMPS TYP.
CB-11
2AJORA ~27 4/YEL ("G SCRUBVACEAN#2___ 1SAKBLK T 17amPS TYP.
s 69/PUR e 13E/BLK TaMBLK
1B/RED —~ 68/0ORA L HORN BUTTON 69A/PUR ~S— HORN
15A S-7 =
3
z SHUNT HARNESS 363236 & 363237 SHOWN.
)
> [— [—
BUS BARMS oB/GRYE® 10/ORA RIGHT 14/GRY 14AGRY____ 13DA/BLK 13AS/BLK
@ ! 40/50A B! I
§ CB-7 LEFT A 13DF/BLK | B
; E 9/GRY ~ . 11/GRN 15/BRN 15A/BRN - 13AU/BLK
3 Hgg 40/50A A 4 NI ‘ ‘ B
s |- oa/GRYS 13 12/PUR CE@TTER 16/GRN | | 13AT/BLK
~o | Bus aAN 40A . BLE 86393 ALSE B CABLE 01366 < > o B
|w] =]
g W § Q R
°mnl Z B nE
z4 X CABLE 3868 > Nw yo No
>| £ SERIES WOUND CABLE 86343
z
] TRACTION /
* @ @ MOTOR \ CABLE 86398
z > c B+ A2 M- B-
& > | SEREE
c - |E CURTIS 1204/1205 CONTROLLER a3 |o|g
L 8 T Z7T o R -l =
(] 2 | S, I x x
3)% 9 B o<
4 D by n v
S > THROTTLE KkZS/GRY
©
g w| [ o-svoc BLk)E 26BN BAT]’ERY;IJ)‘T; 24/\%le D-3 %BB/BLK /
T olIs D . 13P/BLK  ROLLOUTN 13T/BLK
— 2 s v]
c| |3 FOTLOowW ORA 24C/WHT ﬂ(?-} FORWARD
P B F . 13Q/BLK 13R/BLK
v? L A% > |7 GROUNDW/BR
= " N WHT G 24 BAWHT \ 3 29/GRY D-4 13C/BLK
8 2 +36V = FWD. % '
@ ® B_,__29B/GRY 4@ 13U/BLK
KEY SWITCH - c
2 &5 +36V = REVB/WH - S sociaRy < (M2 > revERsE
g 2 +36/VDC  GRN 27/PUR 27A/PURD-8  13F/BLK
FF Rur:ﬁT‘AlzTo o) o ° < 13H/BLK
2 % g 0 27B/PUR <ﬁ@ﬁ OWER STEERING
. 83 So -5  13D/BLK
EMERGENCY-STOP 219 e ZANEL DS 80/
. 15| 48/GRN 5 23/YEL = L=< =] 23D/YEL o 13K/BLK
S-2 23C/YEL]| AN MAIN
. 75 ’ @M AUX. MAIN
I 23B#E|d— - %1~3J/BLK
| LYY BATTERY SENSEL,, - = | P46 17/CLR
="CLOSED CONTACT 21Q/ORA POWER 83 2E| pas ( 107/BLK
= P1-1 Lwn S =z -
by o 7 Pa-af 106/SHIELD
21R/ORA power b, , |8 by
2 |22 m Pa-3 18/CLR
21T/ORA CONTROWH, o | S S % z2
916 o 5Z| ps2 105/BLK
21A/ORAD-7  22/PUR 5 2 23 pail 104/SHIELD TOAHIBLK
m
21D/ORA @ 22A/P A P1-5 POQWER
SCRUB BRUSH RELAY D | P1-6 |mmbQUER ISANBLK
3]
21C/ORA 37/GRY X, o €| p1-14,mCONIRQL 13AL/BLK
SCRUB UAC FAN RELA ° REC.TANK FULL CLOSED
OL.-7 m : =
21J/ORA 41/WHT po-3 8 o . 45/GRN S-3 13Y/BLK VAC/SQGE
WATER SOLENOID 2 % P3- C/{ NO. (ESD(;?’?'?(!)_E)
w
%ﬂ%% pP2-5 o 2 pa_ah._46/0RA §-4 FHECTANK 13zBLK]  CLOSED =
DET.PUMP 3 O 3- " Ko ES ENABLE
' e 8 SOLUTION TANK (ES OPTION)
21M/ORA % 38/0RA L., o S 9 47/PUR s-5 13AD/BLR CLOSED = OFF
ES PUMP @ 3 P35 p e | (NON-ES OPT)
SOL.-3 8 2 OPEN = OPEN SCRUB VAG OPEN = SOL.
21N/ORA 43/BRN 3o 7 2 25/BLU A VAC . B 13X/BLK| TANK EMPTY
P3-6p— 22 A NG CLOSED =
AUTO FILL VALVE(SOL) LOW {4 “NoO. S 15 INCHES
21P/ORA et 4GRY Ap5 g pa-7), SOVEL A ~ wad.B 13W/BLK CLOSED =
AUTO FILL VALVE(REC) i © N.O. > 50 INCHES
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ELECTRICAL

AUTO FILL TESTING
NOTE: THIS TEST MACHINE POWERS UP
ASSUMES THAT THE

AND PROPELS.
SCRUB SYSTEM CAN BE
TURNED ON, AND WILL

STAY ON. IF NOT, NO RUN SELF TEST: YES
TROUBLE SHOOT THE ARE YOU
SCRUB SYSTEM FIRST. GETTING ERROR
"P2-7" OR "P2-8"?
DISCONNECT
THE
vES ASSOCIATED NO
, y AUTO FILL
FLOATS RUN "INPUT DISPLAY VALVE AND RE-
WORK GOOD DIAGNOSTICS: FLOATS RUN THE SELF
CHECK THE NOT WORKING TEST DO YOU
OPERATION OF S-4 STILL HAVE THE
(REC.TANK 1/2 FULL) ERROR?
AND S-5 (SOLUTION
TANK FULL) FLOATS.
KEYSWITCH
OFF,
P DISCONNECT NO
REPLACE/REPAIR COA’\,I\,%E\C,;EF?”F;\E’ 2 SHORT REPLACE THE
DOES THE FLOATS S-4 AND S-5 ASSOCIATED
FORWARD AND ’ THAT 43/BRN AUTO FILL
NO REVERSE ICONS OR WIRES 46/0ORA, AND 44/GRY ARE VALVE
| WORK 13Z/BLK,47/PUR OR NOT SHORTED :
PROPERLY IN 13AD/BLK. RE-TEST. TO GROUND OR
INPUT MODE" ARE FLOATS STILL 21/ORA.
DIAGNOSTICS? NOT WORKING?
: SEE THE NOTES
BELOW REGARDING
FLOAT TESTING. REPAIR OF
REPLACE 43/BRN REPLACE
FLOAT INPUTS OR 44/GRY CSS'ZES :
NOT WORKING ]
v
TURN KEYSWITCH ON,
KEEP THROTTLE IN REPLACE
NEUTRAL, FLOATS S-4 CONTROL
(REC.TANK 1/2 FULL) AND BOARD.
S-5 (SOLUTION TANK
FULL) SHOULD BE OPEN.
DSCONEST | s
\
»  VALVES, AND
CHECK VOLTAGE
AT THE VALVE
BATTERY
i VOLTAGE
REPLACE THE 21N/ORA, 21P/
CHECK VOLTAGE ON WIRE 24A/WHT AT P3- VALVE. < ORA, 43/BRN OR
1, AND WIRE 29A/GRY AT P3-2. DO YOU 44/GRY IS OPEN.
MEASURE THE FOLLOWING:
BOTH = GROUND IN NEUTRAL
P3-1 = BATTERY VOLTAGE IN FORWARD
ONLY.
P3-2 = BATTERY VOLTAGE IN REVERSE NOTE: THE FLOAT SWITCHES CLOSE, AND GROUND
ONLY. THE INPUT LINE WHEN WATER HAS REACHED OR
EXCEEDED THE FLOAT LEVER.
INCORRECT CORRECT
VOLTAGES VOLTAGES i
NOTE: DISCONNECT THE FLOAT, AND SHORT THE 2
WIRES TO SIMULATE A CLOSED FLOAT SWITCH.
INPUTS TEST i
24A/WHT OR 294/ BAD, REPLACE
GRY ARE OPEN. THE CONTROL NOTE: TO TEST ACTUAL SWITCHING OF THE FLOAT
BOARD. SWITCHES, THE FLOATS MUST BE SUBMERGED IN
WATER.

7300 330615 (5-00)
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ELECTRICAL

POWER STEERING TESTING: (OPTIONAL)

POWER STEERING ACTIVATION:
1) M11 is activated when the keyswitch is activated.

2) M11 contactor closes, supplying power to the power steering pump through CB-14. The power steering
pump turns on.

Note: The pump draws about 8 amps with the steering wheel centered, and not moving.
POWER STEERING INHIBITS:

1) The power steering pump is on whenever the machine is powered up.
Note: This testing assumes that the machine powers up.

POWER STEERING TESTING

+36VDC ., _ 36VDCBATTERY GROUND
Il
M4 CB-10 6VDC
1A/RED 20RA =7 3/PUR «{(Mf-SCRUB VAC FAN #1 13AQ/BLK
‘ 20A 17AMPS TYP.
CB-11
2AJORA =77 4)YEL SGRUB VAC FAN #2 1SAKBLK N avPS TYP
20A D-6 ’
CB-9 69/PUR 13E/BLK aWBLK
1B/RED ~ 68/0RA —— HORN BUTTON 69A/PUR J ~— HORN l 3w
15A S-7 =
3
% SHUNT HARNESS 363236 & 363237 SHOWN.
> L L
BUS BAR™ 9B/GRY>° 10/0RA RIGHT 14/GRY 14AGRY__ 13DA/BLK 13AS/BLK
@ ‘ 40/50A B A B:
b3 CB-7 LEFT 13DF/BLK
> b 9/GRY 11/GRN 15/BRN 15A/BRN [ 13AU/BLK
3 ]r‘ﬁ oo oenTeR A | e
o )
S 9A/GRY - 12/PUR 16/GRN ! . 13AT/BLK
R MAIN 40A éA[K@Tﬁ CABLE 01366 N NI 2 @ E
%g BUS BAR | CABLE 86393 CABLE 87561 % 8 § r?'l
= M1 CABLE 86! T @ m @
mj & ARMATURE |3 L
=4 = CABLE 3868 e > LIS o
= (7]
=1 © CABLE 8639
= o SERIES WOUND @ Mz%/
S TRACTION
] @ Z MOTOR \ CABLE 86393
z > c B+ A2 M- B-
2 e |z NEREE
c . € CURTIS 1204/1205 CONTROLLER 3|3 |o|g
Y 8 VT Z7T o oo hlc
o) z . H o L = =
°)® Q ¥)®
| & b3 2" THROTTLE vy 28/GRY
S tﬁ
©
% N 8 0-5VDC BLK E 26/B/RN :QEEE:,% 24/WHT D-3  13B/BLK 5Lk
® 13P/BLK 3
— £ s v]
) 5 POTLOW ORA F J L E 24C/WHT +<M§- » " FORWARD { { { [ 13R/BLK
v? g? > | |2 GROUNDW/BRN 13Q/BLK
- N — N
3 4 +36V = FWD. WHT C , 24BWHT { 3 29/GRY D-4 13C/BLK
© 8 3 < 13U/BLK
% KEY SWITCH +36V = REVB/WHT B, 29B/GRY { I 5oy @ SEVERGSE su/
. e
1 s +36VDC  GRN| A, 27/PUR 27AIPURD-8  13F/BLK
O E RUNST:ART g —it—< 13H/BLK
o > = g § E‘ 27B/PUR o POWER STEERING
. 83 =
EMERGENCY-STOP ERE) wZ‘\ 2BANVEL DS 13D/BLK
L 15 48/GRN 23/YEL = | < |Z 23D/YEL 13K/BLK
S2 MAIN
L 75 23G/YEL J AUX. MAIN
23B/YEL 13J/BLK
e 17/CLR
19A/GRY BATTERY SENSE |, s o P46
3
5 z
» —
CB-14 M11 13AN/BLK
1C/RED s 96/§RN b 94A/YE 94BZEL POWER STEERING PUMP - 7300
30A "
94/0ORA (8 AMPS TYP. W/WHEEL CENTERED AND STILL.)
D4C/OR %% POWER STEERING PUMP - 830013BN/BLK
13AM/BLK
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ELECTRICAL

POWER
STEERING
TESTING

(OPTIONAL)

MACHINE POWERS UP
AND PROPELS.

NOTE: THIS TEST
ASSUMES THAT THE
MACHINE POWERS UP,
AND PROPELS.

DI

CHECK VOLTAGE ON (94B/YEL AND 13AN/BLK) OR
(94C/ORA AND 13BN/BLK) AT THE POWER STEERING

KEYSWITCH ON, POWER STEERING PUMP BATTERY

SCONNECTED. VOLTAGE

PUMP.

VOLTS

WITH THE KEYSWITCH ON, M11 SHOULD TURN ON.

M11 IS BAD, OR (23D/YEL, SEAT SWITCH S-9, 27B/PUR, 13H/BLK, 1C/RED, CD-14, 96/

BRN, 94A/YEL, 94B/YEL OR 13AN/BLK) IS OPEN.

RECONNECT THE POWER STEERING PUMP, AND
MEASURE THE PUMP CURRENT WITH THE
STEERING WHEEL CENTERED AND STILL.

OUT OF
8 AMPS SPEC.
+/- 3 AMPS
DISCONNECT THE
HYDRAULIC PUMP
ELECTRICAL SYSTEM TESTS FR'\%"TI):E AF:‘J[';"P
GOOD. CHECK HYDRAULICS REMEASURE THE
RELATED TO THE PUMP. AVPERAGE.
8 AMPS
+/- 3 AMPS OuUT OF
SPEC.
REPLACE THE REPLACE THE
HYDRAULIC ELECTRICAL
PUMP. PUMP MOTOR.

7300 330615 (5-00)
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HYDRAULICS
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HYDRAULICS

INTRODUCTION

The 7300 hydraulic system consists of a
electro/hydraulic power unit, steering wheel motor,
drive unit turning motor, and hydraulic hoses.

7300 330615 (5-00) 5-3



HYDRAULICS

HYDRAULICS (OPTION)

HYDRAULIC FLUID RESERVOIR

The hydraulic reservoir holds the hydraulic fluid
for the power steering option. It is located
underneath the front cover of the machine. A filler
cap is mounted on top of the reservoir.

Check the hydraulic fluid level at operating
temperature after every 100 hours of operation.

Lubricate the filler cap gasket with a film of
hydraulic fluid before putting the cap back on the
reservoir.

Drain and refill the hydraulic fluid reservoir with
new hydraulic fluid after every 800 hours of
operation.

ATTENTION! Do not overfill the
hydraulic fluid reservoir or operate the
machine with a low level of hydraulic
fluid in the reservoir. Damage to the
machine hydraulic system may result.

The reservoir has a built-in filter outlet that filters
hydraulic fluid before it enters the system.
Replace the filter every 800 hours of operation.

HYDRAULIC FLUID

The quality and condition of the hydraulic fluid
play a very important role in how well the machine
operates. Tennant’s hydraulic fluid is specially
selected to meet the needs of Tennant machines.

Tennant’s hydraulic fluids provide a longer life for
the hydraulic components.

Tennant hydraulic fluid

Part number Fluid weight

65870 SHP 5/20

If another hydraulic fluid is used, make sure the
specifications match Tennant hydraulic fluid
specifications. Using substitute fluids can cause
premature failure of hydraulic components.

ATTENTION! Hydraulic components
depend on system hydraulic fluid for
internal lubrication. Malfunctions,
accelerated wear, and damage will result
if dirt or other contaminants enter the
hydraulic system.

7300 330615 (5-00)



HYDRAULICS

HYDRAULIC HOSES

Check the hydraulic hoses after every 800 hours
of operation for wear or damage.

Fluid escaping at high pressure from a very small
hole can be almost invisible, and can cause
serious injuries.

See a doctor at once if injury results from
escaping hydraulic fluid. Serious infection or
reaction can develop if proper medical treatment
is not given immediately.

FOR SAFETY: When servicing machine,
use cardboard to locate leaking
hydraulic fluid under pressure.

If you discover a fluid leak, contact your mechanic
Or supervisor.

00002
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HYDRAULICS

ELECTRO/HYDRAULIC POWER UNIT

The electro/hydraulic power unit uses power from
the batteries to turn an electric motor, which turns
a hydraulic pump. Hydraulic fluid flows to the
steering hydraulic motor and is then directed to
the turning hydraulic motor. The unit is self
contained including fluid reservoir.

TO REPLACE ELECTRO/HYDRAULIC POWER
UNIT

FOR SAFETY: Before Leaving Or Servicing
Machine; Stop On Level Surface, Set Parking
Brake.

1. Raise the battery cover. Unplug the battery
connector.

2. Open the front cover.

7300 330615 (5-00)



HYDRAULICS

3. Disconnect the two wires leading to the
electro/hydraulic motor.

4. Mark, disconnect, and plug the three
hydraulic hoses leading to the
electro/hydraulic pump.

5. Remove the four M8 hex screws holding the
electro/hydraulic unit to the machine frame.

6. Remove the electro/hydraulic unit from the
mount bracket.

7300 330615 (5-00)




HYDRAULICS

7. Remove the hydraulic fittings from the
existing pump. Install into the new unit.

8. Position the new power unit onto the mount
bracket.

9. Reinstall the four M8 hex screws. Tighten to
18 - 24 Nm (15 - 20 ft Ib).

10. Reconnect the three hydraulic hoses onto
the electro/hydraulic pump.

5-8 7300 330615 (5-00)



HYDRAULICS

11. Reconnect the two wires leading to the
electro/hydraulic motor.

12. Close the front cover.

13. Plug the battery connector into the main
connector.

14. Close the battery cover.

15. Start the machine. Check the power steering
for proper operation.

7300 330615 (5-00)




HYDRAULICS

TO REPLACE HYDRAULIC TURNING MOTOR

FOR SAFETY: Before Leaving Or Servicing
Machine; Stop On Level Surface, Set Parking
Brake.

1. Raise the battery cover. Unplug the battery
connector.

2. Open the front cover and remove the plastic
drive motor cover.

3. Remove the inside floor plate.

N
]

5-10

7300 330615 (5-00)



HYDRAULICS

4. Loosen the hardware holding the hydraulic
steering motor to the machine frame. Push
the motor and sprocket in toward the large

sprocket.

5. Remove the steering chain from the
steering motor sprocket.

6. Remove the three hex screws holding the
steering motor sprocket to the motor hub.

7. Thread the three screws into the open holes
on top of the steering sprocket.

7300 330615 (5-00)



HYDRAULICS

8. Tighten the screws to push the sprocket off
the motor hub.

9. Mark, disconnect, and plug the two hydraulic
hoses leading to the steering motor.
Note routing of hoses into frame.

10. Remove steering motor hardware. Remove
the motor from the machine.

11. Remove the hydraulic fittings and taper lock
hub from the existing motor. Install the
fittings and hub on the new motor. Position
the top of hub even with the top of the motor
shaft. Make sure the key is installed on the
motor shatft.

7300 330615 (5-00)



HYDRAULICS

12. Install the new motor in the machine. Leave
the hardware loose for now.

13. Reconnect the two hydraulic hoses to the
new motor. Note routing of hoses into frame.

14. Reinstall the small steering chain sprocket
onto the motor hub. Install the three hex
screws. Leave loose for now. Use loctite
blue 242 on the threads.

15. Use a straight edge to align the small
sprocket with the large sprocket. Tighten the
three hex screws to 11 - 14 Nm
(7 - 10 ft Ib). Use loctite blue 242 on the
threads.

7300 330615 (5-00) 5-13



HYDRAULICS

16. Reinstall the steering chain onto the small
sprocket.

17. Use a pry bar to move the hydraulic steering
motor away from the large sprocket until the
chain is tight. Tighten the motor mounting
hardware to 37 - 48 Nm (26 - 34 ft Ib).

NOTE: The tension of the chain should be
checked after the first 50 hours of operation and
every 200 hours there after. The deflection should
be 0.12to 0.25 in (3 to 6 mm) between the
steering sprocket and the idler sprocket when the
steering wheel is turned the tightest position either
direction.

18. Reinstall the inside floor plate.

19. Reinstall the plastic drive motor cover.
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HYDRAULICS

20. Plug in the battery connector. Close the
battery cover.

21. Close the front cover.

22. Start and operate the machine. Check the
steering for proper operation.
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TO REPLACE HYDRAULIC STEERING WHEEL
MOTOR

FOR SAFETY: Before Leaving Or Servicing

Machine; Stop On Level Surface, Set Parking
Brake.

1. Raise the battery cover. Unplug the battery
connector.

2. Open the front cover.

3. Mark, disconnect, and plug the five hydraulic
hoses leading to the steering wheel motor.
Note routing of hoses through frame.

5-16
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HYDRAULICS

4. Remove the three screws holding the
steering wheel motor to the steering column.

5. Pull the steering motor down off the bottom
of the steering column. Remove the motor
from the machine. Note the orientation of the
spacer between the motor and the column.

6. Remove the hydraulic fittings from the
existing motor and install in the new motor.

7. Position the new motor into the bottom of
the steering column. The splines on the
motor shaft must line up with the splines in
the steering column. Note the orientation of
the spacer between the motor and the
column. Hand tighten the hardware tight.

7300 330615 (5-00)
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8. Reconnect the hydraulic hoses to the
steering motor. Start at the back hose and
work your way forward.

9. Plug in the battery connector. Close the
battery cover.

10. Close the front cover.

11. Start and operate the machine. Check the
steering for proper operation.
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HYDRAULIC DIAGRAM

5-19
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HYDRAULIC SCHEMATIC
Line#03
451TC-06
N NIZ
Cu1 Line#04
0 4S1TC-04
Y7
b= MTR
5 0 6,2 cuan,
Line#0S
451TC-04
B 3,6 cu,n, ]
0
3|7
e
Sl
Ol
P R
FLTR
I <__
RU 1| 291 cuan,
1300 ps1 PMP1
36U DC
1660rpm
\/\/\/
RES1

353372 - 7300
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We Need Your Help...

As part of Tennant’s Zero Defects Program, we want to know about errors you have
found or suggestions you may have regarding our machine manuals. If you find an

error or have a suggestion, please complete this postage-paid form and mail it to us.
Thank you for helping us make zero defects a way of life at Tennant.

Manual No. Rev. No. Publish Date Page
Machine [_] Report Error [] Suggestion
Name Date
Customer Number

Company

Address

City/State/Zip Code
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We Need Your Help...

As part of Tennant’s Zero Defects Program, we want to know about errors you have
found or suggestions you may have regarding our machine manuals. If you find an

error or have a suggestion, please complete this postage-paid form and mail it to us.
Thank you for helping us make zero defects a way of life at Tennant.

Manual No. Rev. No. Publish Date Page
Machine [_] Report Error [] Suggestion
Name Date
Customer Number

Company

Address

City/State/Zip Code
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