
Part No.  90743SL, Rev. B

Service Manual

Groundsmaster � 580–D

Preface

The purpose of this publication is to provide the service
technician with information for troubleshooting, testing,
and repair of major systems and components on the
Groundsmaster 580–D.

REFER TO THE TRACTION UNIT AND CUTTING
UNIT OPERATOR’S MANUALS FOR OPERATING,
MAINTENANCE AND ADJUSTMENT INSTRUC-
TIONS. Space is provided in Chapter 2 of this book to
insert the Operator’s Manuals and Parts Catalogs for
your machine. Replacement Operator’s Manuals are
available by sending complete Model and Serial Num-
ber to:

The Toro Company
8111 Lyndale Avenue South
Minneapolis, MN  55420

The Toro Company reserves the right to change product
specifications or this publication without notice.

This safety symbol means DANGER, WARN-
ING, or CAUTION, PERSONAL SAFETY
INSTRUCTION. When you see this symbol,
carefully read the instructions that follo w.
Failure to obey the instructions may result in
personal injur y.

NOTE: A NOTE will give general information about the
correct operation, maintenance, service, testing or re-
pair of the machine.

IMPORTANT: The IMPORTANT notice will give im-
portant instructions which must be followed to pre-
vent damage to systems or components on the
machine.

� The Toro Company – 1989, 1997, 1999
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Chapter 1

Safety
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Safety Instructions

The GROUNDSMASTER� 580-D meets or exceeds
the American National Standards Institute’s safety stan-
dards for riding mowers. Although hazard control and
accident prevention partially are dependent upon the
design and configuration of the machine, these factors
are also dependent upon the awareness, concern, and
proper training of the personnel involved in the opera-
tion, transport, maintenance, and storage of the ma-
chine.

Improper use or maintenance by the operator or owner
of the machine can result in injury. Reduce the potential
for any injury by complying with the following safety
instructions.

TO REDUCE THE POTENTIAL FOR INJURY,
COMPLY WITH THE FOLLOWING SAFETY
INSTRUCTIONS.

Before Operating

1. Read and understand the Operator’s Manual before
starting and operating the machine. Become familiar
with all controls and know how to stop quickly. A free re-
placement Operator’s Manual is available by sending
complete Model and Serial Number to:

The Toro Company
8111 Lyndale Avenue South
Minneapolis, Minnesota 55420–1196.

If you have questions about this Service Manual, please
contact:

The Toro Company
Commercial Service Department
8111 Lyndale Avenue South
Minneapolis, Minnesota 55420–1196.

2. Never allow children to operate the machine or
adults to operate it without proper instruction.

3. Become familiar with the controls and know how to
stop the machine and engine quickly.

4. Keep all shields, safety devices and decals in place.
If a shield, safety device or decal is malfunctioning, illeg-
ible or damaged, repair or replace it before operating the
machine.

5. Always wear substantial shoes.  Do not operate ma-
chine while wearing sandals, tennis shoes, sneakers or
when barefoot. Do not wear loose fitting clothing that
could get caught in moving parts and possibly cause
personal injury.

6. Wearing safety glasses, safety shoes, long pants
and a helmet is advisable and required by some local or-
dinances and insurance regulations.

7. Make sure the work area is clear of objects which
might be picked up and thrown by the cutter blades.

8. Do not carry passengers on the machine. Keep ev-
eryone, especially children and pets, away from the
areas of operation.
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9. Since diesel fuel is highly flammable, handle it care-
fully:

A. Use an approved fuel container.
B. Do not remove fuel tank cap while engine is hot
or running.
C. Do not smoke while handling fuel.

D. Fill fuel tank outdoors and only to within an inch
(25 mm) from the top of the tank, not the filler neck.
Do not overfill.
E. Wipe up any spilled fuel.

10. Be sure interlock switches are adjusted correctly so
engine cannot be started unless traction pedal is re-
leased – neutral position – and PTO switch is in NEU-
TRAL position.

While Operating

11. Check interlock switches daily for proper operation.
If a switch malfunctions, replace or adjust it before oper-
ating the machine. The interlock system is for your
protection, so do not bypass it. Replace all interlock
switches every two years.

12. Do not run engine in a confined area without ade-
quate ventilation. Exhaust is hazardous and could be
deadly.

13. Sit on the seat when starting and operating the ma-
chine.

14. Before starting the engine each day, test warning
lamps and signal lights to assure proper operation.

15. Pay attention when using the machine. To prevent
loss of control:

A. Mow only in daylight or when there is good artifi-
cial light.
B. Watch for holes or other hidden hazards.
C. Be extremely careful when operating close to
sand traps, ditches, creeks, steep hillsides or other
hazards.
D. Reduce speed when making sharp turns. Avoid
sudden stops and starts.
E. Look to the rear to assure no one is behind the
machine before backing up.
F. Watch for traffic when near or crossing roads.
Always yield the right–of–way.
G. Reduce speed when driving downhill.

16. Keep hands, feet and clothing away from moving
parts and the cutting units.

17. This product may exceed noise levels of 85 dB(A) at
the operator position. Ear protectors are recommended,
for prolonged exposure, to reduce the potential of per-
manent hearing damage.

18. Do not touch engine, turbo–charger, radiator, muf-
fler or exhaust pipe while engine is running or soon after
it is stopped.  These areas could be hot enough to cause
burns.

19.  Before getting off the seat:
A. Move traction pedal to neutral.
B. Set parking brake.
C. Disengage cutting units and wait for blades to
stop.
D. Stop engine and remove key from switch.
E. Do not park on slopes unless wheels are
chocked or blocked.

20. If a cutting blade strikes a solid object or vibrates ab-
normally, stop immediately, turn engine off, set parking
brake and wait for all motion to stop. Inspect for damage.
Repair or replace any damaged parts before operating.
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Maintenance and Service

21. Before servicing or making adjustments, stop en-
gine and remove key from the switch.

22. Assure entire machine is properly maintained and in
good operating condition. Frequently check all nuts,
bolts and screws.

23. Frequently check all hydraulic line connectors and
fittings. Assure all hydraulic hoses and lines are in good
condition before applying pressure to the system.

24. If the Groundsmaster 580–D loses power and
needs to be moved, either by–pass the hydraulic pump
or unlock the front wheel hubs. Unlocking the front
wheels disables the machine braking system. Block the
wheels before unlocking the hubs to keep the machine
from moving. To tow the machine, connect to the towing
vehicle with a rigid towing device. Do not use chains,
cables or other non–rigid devices for towing. Lock the
hubs when towing is completed.

25. Keep body and hands away from pin hole leaks or
nozzles that eject high pressure hydraulic fluid.  Use
cardboard or paper to find hydraulic leaks. Hydraulic
fluid escaping under pressure can penetrate skin and
cause injury. Fluid accidentally injected into the skin
must be surgically removed within a few hours by a doc-
tor or gangrene may occur.

26. Before any hydraulic system maintenance, stop en-
gine and lower cutting units to the ground so all pressure
is relieved.

27. For major repairs or other assistance, contact your
local Toro Distributor.

28. To reduce potential fire hazard, keep engine area
free of excessive grease, grass, leaves and dirt.

29. If engine must be running to perform maintenance
or an adjustment, keep hands, feet, clothing and other
parts of the body away from cutting units and other mov-
ing parts. Keep everyone away.

30. Do not overspeed the engine by changing governor
setting. Maximum engine speed is 2750 rpm. To assure
safety and accuracy, have an Authorized Toro Distribu-
tor check maximum engine speed.

31. Shut engine off before checking or adding oil to the
crankcase.

32. Disconnect battery before servicing the machine.  If
battery voltage is required for troubleshooting or test
procedures, temporarily connect the battery.

33. For optimum performance and safety, use genuine
Toro replacement parts and accessories.  Replacement
parts and accessories made by other manufacturers
could be dangerous and may void the product warranty
of The Toro Company. 
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Safety and  Instruction Decals

The following safety and instruction decals are mounted on the traction unit. If any decal becomes damaged or illeg-
ible, install a new decal. Part numbers are listed below or in your parts catalog.

ON CENTER CONTROL PANEL
(Part No. 69–0980)

ON STEERING COLUMN SUPPORT
(Part No. 69–0970)

ON DECK, UNDER COVER
(Part No. 69–0890)

ON DECK, UNDER COVER
(Part No. 69–0900)

UNDER LOWER CONTROL COVER
(Part No. 88–9430)

ON REAR FENDER AND FRONT FRAME
(Part No. 72–4080)

ON RIGHT SIDE OF SEAT
(Part No. 80–4890)

UNDER LOWER CONTROL COVER
(Part No. 74–2340)

ON CUTTING UNITS, UNDER COVERS
(Part No. 67–5360)
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ON FLOOR, FORWARD
OF TRACTION PEDAL

(Part No. 69–0940)

ON DECK, UNDER COVER
(Part No. 82–2560)

ON FENDER ALONGSIDE FUEL TANK
(Part No. 69–0930)

ON FENDER ALONGSIDE HYDRAULIC TANK
(Part No. 69–0920)

ON LEFT REAR OF CUTTING UNIT
(Part No. 69–0820)

ON BOTH WHEEL HUBS
(Part No. 72–4070)

ON LOWER CONTROL PANEL
(Part No. 69–0990)

ON FRONT OF CUTTING UNITS
(Part No. 43–8480)

ON FAN SHROUD
(Part No. 76–8750)
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ON FRONT AND REAR CUTTING
UNITS MOTOR MOUNT PLATES

(Part No. 71–4260)

ON CUTTING UNIT CASTOR ARMS
(Part No. 69–0880)

RIGHT SIDE NEAR TEST PORTS
(Part No. 69–0960)

ON CUTTING UNITS
(Part No. 66–1340)
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Chapter 2

Product Records and Maintenance

Table of Contents

PRODUCT RECORDS 1. . . . . . . . . . . . . . . . . . . . . . . . . 
EQUIVALENTS AND CONVERSIONS 2. . . . . . . . . . . 

Decimal and Millimeter Equivalents 2. . . . . . . . . . . . 
U.S. to Metric Conversions 2. . . . . . . . . . . . . . . . . . . 

TORQUE SPECIFICATIONS 3. . . . . . . . . . . . . . . . . . . 
Capscrew Markings and Torque Values – U.S. 3. . 
Capscrew Markings and Torque Values – Metric 3. 

QUICK REFERENCE MAINTENANCE AID 4. . . . . . . 
LUBRICATION 6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
OPERATION AND SERVICE HISTORY REPORT 9. 

Product Records

Record information about your Groundsmaster 580–D
on the OPERATION AND SERVICE HISTORY RE-
PORT form. Use this information when referring to your
machine.

Insert Operator’s Manuals and Parts Catalogs for your
Groundsmaster 580–D at the end of this section.
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Equivalents and Conversions
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Torque Specifications
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Quick Reference Maintenance Aid
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Lubrication
The following must be lubricated regularly with No. 2 general purpose lithium or molybdenum base grease.
The chart below lists service intervals based upon normal operating conditions. However, lubricate more fre-
quently under extreme conditions. The left column numbers correspond with numbers in Fig. 1.

Component No. of Fittings Service interval
Center Cutting Unit
 1. Castor Wheel Bearings 4 Every 8 hours or daily. 
 2. Castor Fork Shaft Bushings 2 Every 8 hours or daily.
 3. Spindle Shaft Bearings 5 Every 50 hours. 
 4. Idler Pulley Bushings 2 Every 50 hours
 5. Deck Hinge Pivot Bushings 2 Every 50 hours.

Right & Left Hand Cutting Units
 6. Castor Wheel Bearing 8 Every 8 hours or daily.
 7. Castor Fork Shaft Bushings 8 Every 8 hours or daily
 8. Spindle Shaft Bearings 6 Every 50 hours.

Front Lift Arm Assemblies
 9. L.H. & R.H. Lift Arm 3 Every 50 hours.
10. Hydraulic Cylinder Pivot Bushings 4 Every 50 hours.
11. Lift Arm Ball Joints 2 Every 50 hours

Outboard Cutting Unit Lift Assemblies
12. Lift Arm Pivots 4 Every 50 hours.
13. Anti–sway Arm Bushings 2 Every 50 hours.
14. Lift Arm Elbow Shaft Bushings 4 Every 50 hours.
15. Latch Ball Joints 4 Every 50 hours. 
16. Hydraulic Cylinder Pivot Bushing 4 Every 50 hours.
17. Lift Clevis Pivot Bushings 2 Every 50 hours.

Traction Unit
18. Steering Brake Pedal Arms 2 Every 50 hours.
19. Engine Water Pump Assy. 1 Every 50 hours.
20. Engine to Pump Drive Yoke 3 Every 50 hours.
21. Rear Wheel Spindle Bushings 2 Every 50 hours.
22. Rear Axle Pivot Bushings 1 Every 50 hours 
23. Steering Tie Rod Ball Joint 2 Every 50 hours.
24. Service Brake Pivot Bushings 1 Every 50 hours.
25. Hydraulic Steering Cylinder Ball Joints 2 Every 50 hours.
26. Rear Wheel Bearings 2 Repack every 1000 hours
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Figure 1
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EQUIPMENT OPERATION AND SERVICE HISTORY REPORT
for

GROUNDSMASTER� 580–D

TORO Model and Serial Number: ______________–______________

Engine Numbers: _____________________________

Transmission Numbers: _____________________________

Drive Axle(s) Numbers: _____________________________

Date Purchased: _____________________________ Warranty Expires____________

Purchased From: _____________________________

_____________________________

_____________________________

Contacts: Parts _____________________________ Phone____________________

Service _____________________________ Phone____________________

Sales _____________________________ Phone____________________
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Groundsmaster � 580–D Maintenance Schedule

Maintenance Procedure

Lubricate All Grease Fittings

Inspect Air Filter, Dust Cup, and Baffle 

Clean Under Cutting Unit Belt Covers

Check Cutting Unit Drive Belt Adjustment

� Change Engine Oil and Replace Filter

� Check Fan and Alternator Belt Tension

Inspect Cooling System Hoses

Service Air Filter

Replace Fuel/Water Separator Filter

� Torque Wheel Lug Nuts

Check Battery Level/Cable Connections

� Replace Hydraulic Filter

� Torque Head and Adjust Valves

� Check Engine RPM (idle and full throttle)

� Change Planetary Gear Drive Fluid

Check Rear Wheel Toe–In

� Initial break in at 10 hours

� Initial break in at 50 hours

Change Brake Fluid

Change Fuel Filter

Change Thermostat

Replace Safety Switches

Flush Cooling System and Replace Hoses

Fuel Tank– Drain/Flush

Change Hydraulic Oil

Every
50hrs

Every
100hrs

Every
200hrs

Every
800hrs

Maintenance Interval & Service

Annual Recommendations:
Items listed are recommended every 1000
hours or 2 years, whichever occurs first.

Every
400hrs

A Service

C Service

B Service

D Service

E Service
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Unit Designation: ____________

TORO ID #: ________–________
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 Groundsmaster �580–D Daily Maintenance Check List

Daily Maintenance: (duplicate this page for routine use)
Check proper section of Operator’s Manual for fluid specifications

Maintenance Daily Maintenance Check For Week Of ___________
Check Item � MON TUES WED THURS FRI SAT SUN

� Safety Interlock Operation

� Brake Operation

� Engine Oil Level

� Cooling System Fluid Level

Drain Water/Fuel Separator

� Air Filter/Pre–Cleaner Condition

� Radiator & Screen for Debris

� Unusual Engine Noises

� Unusual Operating Noises

� Height of Cut

� Hydraulic System Oil Level

� Hydraulic Hoses for Damage

� Fluid Leaks

� Tire Pressure

� Instrument Operation

� Condition of Blades

Lubricate All Grease Fittings�

Touch–up Damaged Paint

1=Immediately after every washing, regardless of the interval listed.

Notation for areas of concern:  Inspection performed by_____________________________
Item Date Information

1

2

3

4

5

6

7

Check proper section of Operator’s Manual for fluid specifications
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Chapter 3A

Engine (Model 30581)
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MITSUBISHI S4S–DT SERVICE MANUAL

General Information

The engine used in the Groundsmaster 580–D mower
is manufactured by Mitsubishi Heavy Industries Limited.
Service and repair parts for Mitsubishi engines are sup-
plied through TORO Distributors. Repair parts may be
orderd by TORO part number. If no parts list is available
be sure to provide your Distributor with the TORO model
number and serial number.
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Specifications

Item Description

Make / Designation Mitsubishi Model S4S–DT
4 cycle, 4 cylinder Diesel Engine

Number of Cylinders 4

Total Displacement 3331 cc (203.3 cu. in.)

Fuel Diesel Fuel No. 2–D

Fuel Capacity 28 U.S. gallon (106 liter)

Idle Speed (no load) 1150 +/– 50 RPM

High Idle (no load) 2750 +/– 50 RPM

Engine Oil (do not  use multi–viscosity oils) API Service Classification CD or better
–20 to 20o F (–29 to –7o C)  SAE 10
20 to 105o F (–7 to 41o C)  SAE 30
105o F (41o C) and above  SAE 40

Oil Capacity  10.6 U.S. quart (10 liter) with filter
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Specifications

Item Description
________________________________________________________________________________________________________________________________________________________

Traction Drive Pump Variable displacement axial piston pump
with servo assisted manual displacement control (MDC)

 Main relief pressure 5000 ± 250 psi
 Charge relief pressure (Pump S/N below A-96-01-XXXXX) 230 ± 10 psi
  Charge relief pressure (Pump S/N A-96-01-XXXXX & Up) 285 ± 10 psi

________________________________________________________________________________________________________________________________________________________

Wheel Motor (2) Variable displacement axial piston motor
Mow/Transport speed, elec./hyd. solenoid actuated

________________________________________________________________________________________________________________________________________________________

PTO (Deck Drive) Pump Two section, external gear type
________________________________________________________________________________________________________________________________________________________

PTO (Deck Drive) Valve Block Toro, cartridge logic, elec./hyd. solenoid actuated
 Relief pressure (3 relief valves: front deck, right deck, left deck) 3000 +200 –0 psi

________________________________________________________________________________________________________________________________________________________

Deck Drive Motor (3) External gear type
________________________________________________________________________________________________________________________________________________________

Lift Control Valve 3 spool
 Lift valve relief pressure 1500 ± 50 psi
  NOTE: Lift pressure when measured at the LIFT test port is
  Lift Valve Relief Pressure + Counterbalance Pressure

________________________________________________________________________________________________________________________________________________________

Lift/Traction Assist Manifold Block Toro, cartridge logic
 Counterbalance pressure 400 ± 25 psi
 “Traction Plus” counterbalance pressure 600 ± 25 psi
 “Traction Plus” shift pressure 2000 ± 50 psi

________________________________________________________________________________________________________________________________________________________

Lift/Steering Pump External gear type w/priority flow divider
 Steering relief pressure 1500 ± 50 psi

________________________________________________________________________________________________________________________________________________________

Steering Control Hydraulic power steering control unit
________________________________________________________________________________________________________________________________________________________

Hydraulic Oil * Mobil DTE 26 or equivalent
________________________________________________________________________________________________________________________________________________________

Reservoir 32 U.S. gal. capacity (40 U.S. gal. system capacity)
________________________________________________________________________________________________________________________________________________________

Oil filter Screw-on cartridge type, 5 micron, 50 psi bypass

* Equivalent Hydraulic Oils
(interchangeable) :

Shell Tellus 68
Amoco Rykon Oil #68

Conoco Super Hydraulic Oil 68
Exxon Nuto H 68

Kendall Kenoil R & O AW 68
Pennzoil Penreco 68
Phillips Magnus A 68

Standard Energol HLP 68
Sun Sunvis 831 WR
Union Unax AW 68

Rev. A

1. Hydraulic oil level sight glass
2. Reservoir fill cap

1

2

Figure 1
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TEST NO. 2: Traction Circuit Charge Pressure

1. Hydraulic oil must be at operating temperature.

2. Connect a 1,000 psi gauge onto charge pressure test
port (Fig. 10).

3. Start the engine and put throttle at idle position
(approx. 1,200 rpm) with no load on the system.

TESTER READING TO BE:
230 ± 10 PSI (Pump S/N Below A-96-01-XXXXX)
285 ± 10 PSI (Pump S/N A-96-01-XXXXX & Up)

4. If there is no pressure or pressure is too low, check
for restriction in pump intake line. Inspect charge relief
valve and valve seat. Charge pressure can be adjusted
by changing shim thickness behind the spring. Check
for sheared charge pump key. Disassemble charge
pump and check for internal damage or worn parts. If
charge pump is in good condition (no scoring, scratches,
or excessive wear), general condition of piston pump
might be suspected of wear and inefficiency, thus
charge pump is unable to keep up with internal leakage).
(See the SUNDSTRAND SAUER M46 AXIAL PISTON
PUMPS AND MOTORS SERVICE MANUAL.)

Figure 10
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Diagnosing Cutting Performance Problems

Over a period of time, the seals in the deck motors can
deteriorate and wear from heat and contamination. A
leaking motor seal will by–pass oil to the case drain line
and make the motor less efficient. Eventually enough oil
loss will occur and cause the deck motor to stall in heavy
cutting conditions. Continued operation with a motor in
an inefficient condition can generate so much heat that
the cartridge seals in the hydraulic manifold block can be
affected, compounding the problem.

If the deck motors slow during operation, use the follow-
ing procedure to analyze the problem:

1. Make sure deck drive area is clean, drive belt is at
proper tension and belts are free of grease.

2. Check the hydraulic oil for water contamination and
replace as necessary (appears cloudy or milky).

3. Make sure deck drive hydraulic circuit working and re-
lief pressures are within specification.

4. Check PTO manifold block logic cartridges and relief
valves for burnt or hardened o–rings. Replace o–rings
as necessary.

5. Test deck motor for internal leakage (see Deck Motor
Internal Leakage Test on the next page).

Figure 17A



DANGER
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Deck Motor Internal Leakage Test

NOTE: Test only one deck at a time. Decks not being
tested should be in the raised position so the deck will
not operate when the PTO is engaged.

1. Determine which deck motor is turning slow. The left
and right decks are powered in series by the same cir-
cuit, therefore one deck could affect the other.

2. To prevent deck blades from rotating, remove one
outer blade from the deck to be tested and install a long-
er blade (P/N 29–5530) from a Groundsmaster 72 inch
deck. Put the front cutting edge of the longer blade
against the deck housing.

Make sure other two decks not being tested
are in the raised position. Blades on the other
decks will rotate if in the lowered position
when PTO switch is engaged. To prevent seri-
ous personal injury or death, keep clear of ro-
tating blades. Other blades on deck being
tested will rotate if belt on spindle with longer
blade breaks or slips.

3. Remove the case drain line (smallest of the three
lines) from the deck motor.

4. Connect a flow meter in line with the case drain (oil
flow will be away from the motor).

5. With the other decks in the raised position, start the
engine and engage the PTO. Move the throttle to full
speed position and note the oil flow exiting the motor
through the case drain line. If the flow exceeds 1.5 GPM,
the deck motor should be repaired or replaced.

NOTE: If one motor shows excessive case drain flow,
other motors may also be in a similar condition. Failure
to test all three motors may lead to repeat failures.

Alternate Deck Motor Test
(If you do not have a flow meter.)

1. Do steps 1 – 3 as described above, except disconnect
the case drain line from the bulkhead instead of the mo-
tor. Put a cap on the bulkhead fitting.

2. Put the case drain line from the motor into a 5 gallon
container and secure the line in place.

3. Start the engine and engage the PTO for exactly 15
seconds at full throttle, then disengage the PTO and
stop the engine.

4. Measure the amount of oil in the container. Multiply
the amount collected by 4 to get the gallons per minute
flow discharged from the case drain line. If the flow ex-
ceeds 1.5 GPM, the deck motor should be repaired or
replaced.

NOTE: If one motor shows excessive case drain flow,
other motors may also be in a similar condition. Failure
to test all three motors may lead to repeat failures.

Figure 17B
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PTO Valve Block Service (S/N 50001 & UP)

3

6

1

4

2

5

Loctite 242

Torque to 15 in-lbs

Torque to 35 ft-lbs

Figure 27A

1.  Solenoid valve (SV2 shown) 4. Brake relief cartridge (R2BR shown)
2. Bypass (main) relief cartridge (R3BY shown) 5. Brake logic cartridge (BR2 shown)
3. Bypass (main) logic cartridge (BY2 shown) 6. Orifice
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PTO Solenoid Valve Service (S/N 50001 & UP)

Figure 28A

1. Clean valve block to prevent contamination when
valve cartridge is removed.

2. Remove cartridge valve:

A. Remove nut from solenoid.

B. Remove solenoid coil and o-ring at each end of
solenoid coil.

C. Use a deep socket to remove cartridge valve.
NOTE: Use care when handling valve cartridges,
because slight bending or distortion of stem tube
can cause binding and malfunction.

3. Visually inspect port in block for damage to sealing
areas, damaged threads or contamination.

4. Visually inspect cartridge for damaged seals and con-
tamination.

A. O-rings and backup rings must be arranged
properly on the valve for proper operation and seal-
ing. Replace any damaged seals.

B. Contamination may cause valves to stick or hang
up. Contamination can become lodged in small
valve orifices or seal areas on poppet type valves
causing malfunction.

C. If cartridge valve seals appear pitted or dam-
aged, the hydraulic system may be overheating or
there may be water in the system.

5. Clean and check for proper valve operation:

A. Use clean mineral spirits to clean cartridge valve.
Submerge the valve in clean mineral spirits and use
a probe to push the internal spool in and out 20 to 30
times to flush out contamination. Mineral spirits
does not affect the o-ring material. Particles as fine
as talcum powder can affect the operation of high
pressure hydraulic valves.

Cartridge Installation

1. Lubricate all o-rings with clean hydraulic oil.

2. Carefully thread cartridge into the port by hand. Valve
cartridge should go in easily without binding.

3. Use a torque wrench and deep socket to tighten car-
tridge valves to a torque of 35 ft-lb. Excessive torque
may cause the spool to bind and malfunction.

NOTE: Use care when handling solenoid valve car-
tridges because slight bending or distortion of stem tube
can cause binding and malfunction.

4. Install solenoid coil. Make sure there is an o-ring at
each end of the coil. Apply “Loctite 242” or equivalent to
threads of stem tube before installing nut. Tighten nut to
a torque of 15 in-lb.

5. If problem still exists, remove valve and clean again
or replace valve.
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Deck Motor Repair (P/N 94-4907)

12

3

4

6

7

8

7

4

Torque to 70 +  5 ft-lbs

Mounting flange

Body

Drive Shaft

Gears

Mark before disassembling

5

Figure 35A

1. Hex nut 4. Load plate 7. Load seal
2. Flat washer 5. O-ring seal 8. Square key
3. Shaft seal 6. Retaining ring *   Seal Kit (Items 3, 5-8)

Disassembly

1. Use a marker or scribe to make a line across the body
and mounting flange for proper reassembly (put mark
along drive shaft side of body and flange as shown).

2. Remove key (8) from shaft.

3. Remove nuts (1) and washers (2).

4. Use a soft face hammer to lightly tap the mounting
flange to disengage it from the body. Slide the flange off
of the shaft.

5. Remove O-ring seal (5).

5. Remove retaining ring (6) and push the shaft seal (3)
squarely out of the mounting flange, taking care not to
damage any sealing surfaces.

NOTE: Before disassembling internal components,
mark the load plates for proper reassembly. Mark on an
area away from the seal location. Mark “F” for flange end
and “B” for body end.

6. With the motor lying on its side, hold the driveshaft
and pull it squarely out of the body bringing the load
plates (4) with it.

7. Remove the load plates (4) from the gears. Remove
the load seals (7) from the load plates.

Inspection and Repair

1. Wash each of the components with cleaning solvent
or mineral spirits and dry with a lint free cloth or com-
pressed air.

2. Body: Inspect the body bore cut-in where gears wipe
into the body. The cut-in should be bright and polished
in appearance with a depth of less than .08 mm. Replace
the motor if the surface is scored, has a matt appear-
ance or shows signs that the tip of the gears have dug
in and torn away the surface material. Inspect for dam-
age to port threads and body O-ring recesses.
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Check the shaft seal recess for scoring or damage that
could result in oil leakage around the outside diameter
of the shaft seal.

NOTE: Replacement shaft seals can be refitted with
Loctite hydraulic sealant to overcome slight damage to
this area.

3. Load Plates: The side faces which are against the
gears should be perfectly flat showing no signs of scor-
ing. Typically there are bright polished areas on this sur-
face caused by loading against the gear side faces. This
is often more noticeable on the low pressure side. The
load plates should be replaced if there is any general
scoring, fine scoring with a dull appearance, or tearing
of the surface material. Often there is an area where the
tips of the opposing gears have wiped an overlap with
a half moon shape. There must be no noticeable wear
step; it is critical that the load plate side face is complete-
ly flat to the gear side face. The load plate bearing liners
should not show any scoring or other damage. The gen-
eral outside area of the load plate should not show any
significant wear.

4. Gears: The gear faces should be examined for bruis-
ing or scoring. Operation with contaminated hydraulic
fluid will often show scoring between the root of the gear
and the journal that leaves a wear step. If a wear step
can be felt, along the root diameter, by drawing a sharp
pointed tool across the surface from the journal out-
wards toward the tip of the gear, then the gear is unser-
viceable and the motor should be replaced.

The gear teeth should be carefully examined for bruising
or pitting.

The journal bearing surfaces should be completely free
from scoring or bruising. The surface should appear
highly polished and smooth to the touch.

Examine the area where the shaft seal lips run on the dri-
veshaft, this shows up as a polished ring or rings. If a no-
ticeable groove can be felt or there is scoring, the shaft
is unserviceable and the motor should be replaced.

Reassembly

NOTE: Install new seals when reassembling the motor.
Use petroleum jelly to hold seals and O-rings in place
during assembly.

1. Install new load seals (7) on the load plate (4) you
marked “B”. Install load plate (4) into body.

2. Put body on work bench so gear openings face up.

3. Install gears into their original positions in the body.
NOTE: Install gear with driveshaft into the side of the
body you marked in step 1 under Disassembly.

4. Install new load seals (7) on the load plate (4) you
marked “F”. Install load plate into mounting flange.

5. Install new O-ring seal (6) in mounting flange.

6. Install mounting flange over drive shaft and onto the
body.

7. Install washers (2) and nuts (1). Tighten nuts evenly
in a crossing pattern to a torque of 70 + ft–lb.

8. Install shaft seal.

Shaft Seal Installation

1. Apply grease to seal bore in mounting flange. NOTE:
If using Loctite hydraulic sealant to overcome slight
damage to the seal bore area, do not apply grease.

2. Pack lips of new shaft seal (3) with high melting point
grease.

3. Install Mylar sleeve from seal kit onto drive shaft,
checking to make sure that the sleeve covers all sharp
edges of the shaft.

4. Slide new shaft seal onto shaft down to flange housing
with the exposed spring side of the seal facing the motor.

5. Press the shaft seal in until it bottoms squarely in the
bore.

6. Put on protective eyewear, such as safety glasses or
a face shield, then install the retaining ring (6).

Running–in

A motor which has been rebuilt with new load plates,
must be run-in before it is subjected to full load condi-
tions. Ideally this should be done on a test stand where
pressure can be gradually applied. If a test stand is not
available, install the motor on the machine and operate
the cutting deck at low speed with no load for at least one
minute. Gradually increase speed, running for one min-
ute at a time at each speed until you reach full engine
RPM. Stop the machine and check to make sure the mo-
tor is not running hotter than the others.
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Wing Deck Hose Replacement (S/N 50001 & Up)

Routing of wing deck hoses through the wing arms re-
quires accurate hose positioning or the hoses can be
damaged as the wing decks are raised and lowered.

In order to reduce hose damage due to incorrect routing,
a Hose Routing Kit (P/N 93–9956) is available for pre-
viously manufactured products (S/N 80101 – 49999).
The kit contains all the parts, hoses and instructions
necessary to re–route the wing deck hoses external to
the arms. The external routing reduces the possibility of
damage due to incorrect routing. Current production will
includes the external hose routing.

�

�
�

�

�

�

�

Figure 36A
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Chapter 5

Electrical System (Model 30580, S/N Below 30101)
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Service Brake Switch . . . . . . . . . . . . . . . . . . . . 25
Parking Brake Switch . . . . . . . . . . . . . . . . . . . . 25
Start Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Fuel Stop Solenoid . . . . . . . . . . . . . . . . . . . . . . 27
Battery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Warning Indicator Lights . . . . . . . . . . . . . . . . . . 28

Hourmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Temperature and Fuel Level Gauges. . . . . . . . . 28
Engine Temperature
 Switches and Gauge Sender . . . . . . . . . . . . . 29
Hydraulic Temperature Warning Switch. . . . . . . 30
Engine Oil Pressure Switch . . . . . . . . . . . . . . . . 30
2-Speed (Mow/Transport Switch . . . . . . . . . . . . 31
PTO (Deck) Solenoids . . . . . . . . . . . . . . . . . . . . 31
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Hydraulic Oil Level Sensing Unit . . . . . . . . . . . . 32
Fuel Gauge Sender . . . . . . . . . . . . . . . . . . . . . . 32
Hydraulic Oil Filter Warning Switch . . . . . . . . . . 33
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Traction (Neutral) Switch
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Solenoid Valve Coil Replacement . . . . . . . . . . . 38
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NOTE: Additional troubleshooting information for older
machines equipped with the Controller Update Kit is
available in Chapter 8 - Electrical System (S/N 30101
& Up).
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INPUTS

0 Hi Range Disengage
1
2 Key Run

3 Traction Neutral

4 Seat Switch

5 High Coolant Temp

6 High Temp Override

7 Cruise Control Enable

8 PTO Engage

9 PTO Disengage

10 Front Deck Down

11 Right Deck Down

12 Left Deck Down

13 Hi Range Engage

14 Hyd. Oil Level (x=ok)

15 Cruise Control Engage

16 Service Brake (x=off)

17 Parking Brake (x=off)

AO Start Key

OUTPUTS

0 

1 Front Deck Engage

2 Right Deck Engage

3 Left Deck Engage

4 Gauge Power ON

5

6  Cruise Control Clutch

7 ETR Hold / Alt

8 

9 

10

11 

12 Start

13 Hi Range Engage
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Specifications

Planetary Wheel Drive Weight:  Approx. 95 lb.

Planetary Wheel Drive Oil Capacity:  Fill to bottom of
check/drain plug hole when check/drain plug is at either
3 or 9 o’clock position (Fig. 1).

Planetary Wheel Drive Lubricant:  API GL-5, SAE 80W
or 90W Gear Lubricant.

Brake System: Enclosed, multiple hydraulic disc serv-
ice brakes operated by right foot pedal. Mechanical
steering brakes with two pedals which lock together for
parking brake function. Dynamic braking through
closed-loop hydrostatic drive system.

Brake Fluid:  DOT 3 hydraulic brake fluid. Check and
add fluid at master cylinder reservoir (Fig. 2).

Rear Wheel Toe-in:  0.00 to 0.12 in. toe-in (wheels in
straight ahead position).

Front Wheel Lug Nut Torque:  60 - 70 ft-lb.

Rear Wheel Lug Nut Torque:  30 - 35 ft-lb.

Tire Pressure:
Normal mowing conditions – 15 psi front; 13 psi rear.
Wet and/or soft conditions – 12 psi front; 9 psi rear.
Dry and/or hard conditions – 18 psi front and rear.

IMPORTANT: Do not operate in HIGH RANGE for
extended periods when tire pressure is less than 20
psi because tires may be damaged.

Figure 1

1. Check/drain plug (3 or 9 o’clock position)

Figure 2

1. Master cylinder reservoir (cover removed)
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Inspecting and Adjusting Cutting Unit Belt Tension

IMPORTANT: After first ten hours of operation, check
new belts for proper tension; thereafter, check tension
every 50 hours.

Front Cutting Unit –

Note:  Belts for wing unit spindles are tensioned by
spring loaded idlers and normally do not require tension-
ing.

1. Position machine on level surface, lower cutting unit
to shop floor, engage parking brake, shut engine off and
remove key from ignition switch.

2. Remove deck covers.

1. Compression Spring and Tensio n Plate
2. Wing Unit Drive Belt
3. Gear Box Plate
4. Center Drive Belt
5. Lift Arm

1

2
3

4

5

Figure 8

3. Note position of shoulder bolts in slots in tension
plate. Optimum belt tension will be maintained when the
flanges on the shoulder bolts are 1/8 in. (3 mm) from the
pulley ends of the slots (Fig. 9A). If the shoulder bolt
flanges are more than 3/8 in. (9 mm) from the pulley end
of the slots, an adjustment should be made.

1. Tension Plate   2. Shoulder
Bolts

1

2

 1/8 in.
(3 mm)

Figure 9A

4. To adjust, loosen jam nuts (Fig. 9B) and extend ten-
sion arm until the shoulder bolt flanges are within 1/8 in.
(3 mm) of the pulley end of the slots (Fig. 9A).

Note:  When the shoulder bolt flanges are positioned 1/8
in. (3 mm) from the pulley end of the slots, the length of
the compression spring (Fig. 8) will be approximately
5 in. (127 mm).

5. Tighten jam nuts to secure adjustment. Replace
covers.

1. Tension Arm   2. Jam Nuts

1

2

Figure 9B

Outboard Cutting Units –

1. Remove deck covers. To check belt tension, apply 8
lb. (35.5 N) force at mid–span of belt and check deflec-
tion. There should be approximately 5/16 in. (7.9 mm)
deflection. If deflection is incorrect, proceed to step 2. If
deflection is correct, proceed to step 3.

2. To tension belts, loosen flange locknut at top of idler
pulley (Fig. 10). Slide pulley against belt until proper ten-
sion is reached. Hold pulley in position and tighten lock-
nut.

3. Replace deck covers.

1. Idler Pulley Flange Locknut
2. Drive Belts

1

2

Figure 10
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Front Cutting Unit Lift Arm Ball Joint Adjustment

Ball joint must be threaded into each lift arm so there is a
distance of 2 in. from end of lift arm to center line of ball
joint (Fig. 11). Tighten jam nut on ball joint against end of
lift arm.

Figure 11





















 (Model 30580 & 30581, S/N 30101 & UP)
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Chapter 8

Electrical System

Table of Contents

WIRING SCHEMATICS 2. . . . . . . . . . . . . . . . . . . . . . . . 
(See Chapter 9 – Foldout Diagrams  
for Wiring Diagrams)

SPECIAL TOOLS 6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TROUBLESHOOTING 8. . . . . . . . . . . . . . . . . . . . . . . . . 

Quick Reference Troubleshooting Guide 8. . . . . . . . 

COMPONENT IDENTIFICATION AND TESTING 11. . 
Electronic Control Unit (ECU) 11. . . . . . . . . . . . . . . . . 
Seat Switch 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SERVICE AND REPAIRS 12. . . . . . . . . . . . . . . . . . . . . 
Fuses and Circuit Breaker 12. . . . . . . . . . . . . . . . . . . 
Battery Service 13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

NOTE: Only new and changed information is provided
in this Chapter. The Troubleshooting section of this
chapter is also useful for older machines equipped with
the Controller Update Kit. See Chapter 5 – Electrical
System (Model 30580, S/N Below 30101)  for additional in-
formation.

NOTE: Some wiring changes occured from Model
30580 to 30581. The wiring diagrams for both models
are provided in Chapter 9 – Foldout Diagrams.
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INPUTS

0 Hi Range Disengage
1 Parking Brake (X=OFF)
2 Key Run

3 Traction Neutral

4 Seat Switch

5 High Coolant Temp

6 High Temp Override

7 Cruise Control Enable

8 PTO Engage

9 PTO Disengage

10 Front Deck Down

11 Right Deck Down

12 Left Deck Down

13 Hi Range Engage

14 Hyd. Oil Level (x=ok)

15 Cruise Control Engage

16 Service Brake (x=off)

17 

AO Start Key

OUTPUTS

0 

1

2 Right Deck Engage

3 Left Deck Engage

4 Gauge Power ON

5  Front Deck Engage

6 Cruise Control Clutch

7 ETR Hold / Alt

8 

9  Output Fail

10 Harness

11 

12 Start

13 Hi Range Engage
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T–1668

ALARM

FUEL SENDER

WATER IN  FUEL

ENGINE TEMP.

AUDIO ALARM

OIL FILTER PLUGGED

GROUND

YELLOW/RED

AIR CLEANER

NO.

BLUE

ORANGE

GREEN/WHITE
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OIL TEMP. SWITCH
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FROM CONTROLLER
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14
24
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5

1016

21
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WHITE

BLACK

BROWN

BROWN/RED

RED/WHITE

GREEN/RED

YELLOW

PURPLE

SWITCH

ENG. COOLANT TEMP.

12V +

AUDIO
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Special Tools

Order special tools from the TORO SPECIAL TOOLS
AND APPLICATIONS GUIDE (COMMERCIAL PROD-
UCTS).

Some tools may be listed in the Parts Catalog for the
Groundsmaster 580–D. Some tools may also be avail-
able from a local supplier.

Digital Multimeter

The meter can test electrical components and circuits
for current, resistance, or voltage drop.

NOTE: Toro recommends the use of a DIGITAL mutli-
meter when testing electrical circuits. The high imped-
ance (internal resistance) of a digital meter will ensure
that excess current is not allowed through the meter. Ex-
cess current can cause damage to a circuit that is not de-
signed to carry it.

Figure 1

Inductive Ammeter (AC/DC Current Transducer – Hall Effect)

Use this tool, connected to a Digital multimeter for doing
current draw tests. This tool can be useful when check-
ing glow plug and starter circuits.

Skin–Over Grease

Special non–conductive grease which forms a light pro-
tective skin to help waterproof electrical switches and
contacts.

Toro P/N  505–47  8 oz. (.24 L) can

Figure 2
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Diagnostic ACE Display

The diagnostic display is connected to the wiring
harness connector located under the control panel to
help the user verfiy correct electrical functions of the ma-
chine.

Diagnostic ACE Display, Toro P/N 85–4750
Decal, V1.0, Toro P/N 88–1860
     (S/N Below 30101 with Controller Update Kit)

Decal, V2.0, Toro P/N 92–4087
     (S/N 30101 & Up)

Figure 3

Decal

Diagnostic
ACE Display

Figure 4
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Troubleshooting

For all electrical problems, use of the Quick Refer-
ence Troubleshooting Guide is recommended. Us-
ing the Diagnostic ACE Display allows you to
quickly find the source of the electrical problem.

If the machine has any interlock switches by–passed,
they must be reconnected for proper troubleshooting
and safety.

Quick Reference Troubleshooting Guide

Diagnostic Lamp

The Groundsmaster 580–D is equipped with a diagnos-
tic lamp that indicates if the Electronic Controller Unit
(ECU) is functioning correctly. The diagnostic light will
be on  when the ECU is functioning correctly and the
ignition switch is to the ON position. The light will flash
if the ECU detects any of the following malfunctions in
the electrical system:

1. An electrically ”open” condition.

2. An electrically ”shorted” condition.

3. There is an over temperature condition in the
ECU circuitry.

2

1

3

Figure 5

1. Diagnostic lamp      2. ECU      3. Loopback connector

Diagnostic ACE Display

The Groundsmaster 580–D is equipped with an ECU
that controls most of the machine functions. The control-
ler determines which function is required for various in-
put switch conditions (i.e. seat switch, ignition switch,
etc.) by producing various outputs to actuate solenoids
or relays.

Each of the input switches, output solenoids, and relays
must be connected and functioning properly for the ECU
to properly control the machine.

The Diagnostic ACE display will help the user verify cor-
rect electrical functions of the machine.

1

Figure 6

1. Diagnostic ACE display

Verify Input Functions

1. Park machine on a level surface, lower the cutting
units, stop the engine and engage the parking brake.

2. Locate wire harness and loopback connector. Care-
fully unplug loopback connector from harness connec-
tor.

3. Connect Diagnostic ACE display connector to the
harness connector. Make sure correct overlay decal is
positioned on Diagnostic ACE display.

4. Turn Ignition switch to ON; do not start machine .
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Note: The red  text on the overlay decal refers to input
switches and the green  text refers to output  switches.

5. The Inputs Displayed LED on lower right column of
the Diagnostic ACE should be lighted. If the Outputs Dis-
played LED is lighted, press and release Toggle Input/
Output button on Diagnostic ACE to change to the
Inputs Displayed LED. Do not hold button down.

Note: The Diagnostic ACE will illuminate a LED
associated with each input when its associated input
switch is closed.

6. Change each switch individually from open to
closed (i.e., sit on seat, engage traction pedal, etc.).

A. Observe that the appropriate LED on Diagnostic
ACE blinks on  and off  when its corresponding
switch is opened and closed. Check each switch
that can be actuated by hand.

B. Now start engine and raise and lower each cut-
ting unit. Note the appropriate LED on the Diagnos-
tic ACE (i.e. LED is illuminated when cutting unit is
lowered and LED is not illuminated when cutting unit
is raised.

7. If switch is closed and appropriate LED does not
turn on, check all wiring and connections to switch and/
or check switch with an ohm meter. Replace any defec-
tive switches and repair any defective wiring.

Verify Output Function

The Diagnostic ACE also has the ability to detect which
output solenoids or relays are turned on. This is a quick
way to determine if a machine malfunction is electrical
or hydraulic.

1. Park machine on a level surface, lower the cutting
units, stop the engine and engage the parking brake.

2. Locate wire harness and connectors near control-
ler. Carefully unplug loopback connector from harness
connector.

3. Connect the Diagnostic ACE connector to the har-
ness connector. Make sure correct overlay decal is posi-
tioned on Diagnostic ACE.

4. Turn Ignition switch to ON; do not start machine.

Note: The red  text on the overlay decal refers to input
switches and the green  text refers to output switches.

5. The Outputs Displayed LED on the lower right col-
umn of the Diagnostic ACE should be lighted. If the In-
puts Displayed LED is lighted, press Toggle
Input/Output button on the Diagnostic ACE to change
the LED to Outputs Displayed.

Note: It may be necessary to toggle between Inputs
Displayed and Outputs Displayed several times to do
the following step. To toggle back and forth, press
Toggle Input/Output button once. This may be done as
often as required. Do not hold button .

6. Operate desired function switch on the machine.
The appropriate output LED’s should illuminate to indi-
cate that the ECU is turning on that function.

Note: If any output LED is blinking, this indicates an
electrical problem with that OUTPUT. Repair or replace
defective electrical parts immediately. To reset a blinking
LED, turn Ignition switch to OFF and then back to ON.

If output LED’s are not blinking and not lighted, verify
that the required input switches are in their necessary
positions to allow that function to occur. Verify correct
switch position or output.

If the output LED’s are on  as specified with the machine
not functioning properly, a non–electrical problem exits.
Repair as necessary.

If each input switch is in the correct position and func-
tioning correctly with the output LED’s not correctly
lighted, an ECU problem exits. If this condition occurs,
contact your Toro Distributor for assistance.

Note:  Due to electrical system constraints, the output
LED’s for “START”, “MONITOR” and “ETR/ALT” may
not blink even though an electrical problem may exist for
those functions. If the machine problem appears to be
with one of these functions, be certain to check the elec-
trical circuit with a volt / ohm meter to verify that no elec-
trical problem exists to these functions.

If electronic controller experiences an output failure for
either the cruise control or one of the cutting units, the
controller will disable the machine function.

Indications that this is the cause of the problem include:
A. Flashing green diagnostic light.
B. Diagnostic ACE will illuminate the “output fail”
LED.
C. Diagnostic ACE will flash which output failed.
D. Machine will not respond to ignition key inputs.

The above indicates an ECU problem, contact your local
Authorized TORO Distributor for assistance.

If each output switch is in the correct position and func-
tioning correctly, but the output LED’s are not correctly
illuminated, this indicates an ECU problem. If this oc-
curs, contact your Toro Distributor for assistance.
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Retrieving Stored Faults

NOTE: The machine may require installaton of updated
software for this function to operate. This required soft-
ware was installed on machines starting with S/N
70001. Older machines can have new software
installed. Contact your Toro Distributor for assistance.

1. Turn ignition switch to OFF. Unplug loopback conn-
tector and connect Diagnostic ACE to the ECU harness
connector.

2. Move PTO switch to the ENGAGED position and
hold.

3. Turn Ignition switch to ON while continuing to hold
the PTO switch in the ENGAGED position until the top
left light on the Diagnostic ACE comes on (approximate-
ly 2 seconds).

4. Make sure Diagnostic ACE is set to OUTPUTS.

5. Release the PTO switch.

There will be 8 records displayed. The fault is dis-
played on the 8th record. Each record will be dis-
played for 10 seconds. Records will repeat until the
Ignition switch is turned to OFF. The machine will
not start in this mode.

6. Observe Diagnostic ACE for the playback of the re-
tained fault in the ECU memory. The problem circuit will
be flashing.

Clearing Fault Memory

Once a fault is repaired, it must be must be cleared from
the ECU memory so any future fault can then be stored.

1. Turn Ignition switch to OFF.

2. Move the PTO switch to the ENGAGED position and
hold.

3. Depress and hold Temp Override button OR the
Cruise Set button.

4. Turn Ignition switch ON while holding the PTO
switch in the ENGAGED position, and keeping the High
Temp Override button or Cruise Set button depressed.
Maintain this condition until the green lamp on the ECU
starts to flash (approximately 2 seconds).

5. Release the PTO Switch and button. Turn Ignition
switch to OFF. Fault memory is now cleared.

IMPORTANT: The Diagnostic ACE display must not
be left connected to the machine. After using the
Diagnostic ACE, disconnect it from the machine
and reconnect loopback connector to the harness
connector. The machine will not operate without the
loopback connector installed to the harness. Store
Diagnostic ACE in a dry, secure location.
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Component Identification and Testing

See Chapter 5 – Electrical System  (S/N Below 30101)
for Component Identification and Testing information.
Only components that are different or new information
will be provided in this Chapter.

Electronic Control Unit (ECU)

The Toro electronic control unit (ECU) senses the condi-
tion of various switches, such as the seat switch, cutting
unit down switches, traction neutral switch, etc., and di-
rects power output to allow certain machine functions,
such as engine run, cutting units engage, etc.

Because of the solid state circuitry built into the control-
ler, there is no method to test it directly. The controller
may be damaged if an attempt is made to test it with an
electrical test device, such as a volt–ohm meter.

IMPORTANT: Before welding on the machine, dis-
connect both battery cables from the battery, dis-
connect both wire harness connectors from the
electronic control unit and disconnect the terminal
connector from the alternator to prevent damage to
the electrical system.

1

Figure 7

1. Electronic control unit (ECU)

Seat Switch

The seat switch is a proximity type, normally open (NO)
reed switch that closes when the operator is on the seat.
With the operator on the seat, the magnet on the bottom
of the seat activates the reed switch causing it to close
and complete the circuit.

1. Raise the seat to get access to the seat switch wiring
connector.

2. Disconnect the seat switch wiring connector and
install a continuity tester or ohm meter between the two
leads of the seat switch.

3. Lower the seat. The continuity tester should show no
continuity.

NOTE: Make sure the compression spring holds the
seat up off the seat switch when there is no operator on
the seat.

4. Have the operator sit on the seat, slowly depressing
the seat switch magnet. The continuity tester should
show continuity as the seat approaches the bottom of its
travel.

1

Figure 8

1. Seat switch
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Service and Repairs

See Chapter 5 – Electrical System (S/N Below 30101 )
for Repair information. Only changed and new informa-
tion will be provided in this Chapter.

Fuses and Circuit Breakers

One 5 Amp, two 15 Amp fuses, and a 40 Amp circuit
breaker with reset button for protection of the entire wir-
ing circuit are located under the control panel to the right
of the seat. If total loss off electrical function occurs, find
and correct the malfunction before pressing the reset
button.

IMPORTANT: Do not install fuses in fuse block on
left side of instrument panel. Fuses should be
installed in this fuse block only if machine is
equipped with a road light kit.

Fuses can be removed to check continuity, The test me-
ter should read less than 1 ohm .

2 1

Figure 9

1. Circuit breaker reset button
2. Fuse block

Figure 10
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Battery Service

The battery is the heart of the electrical system. With
regular and proper service, battery life can be extend.
Additionally, battery and electrical component failure
can be prevented.

Figure 11

Electrolyte Specific Gravity

Fully charged: 1.265 corrected to 80�F (26.7�C)
Discharged: less than 1.240

Battery Specifications (S/N 10001 & UP)

BCI Group LTV24 Battery (2 batteries required)
650 Amp Cranking Performance at 0� F (–17.8� C)
125 Minute Reserve Capacity at 80�F (26.7�C)

CAUTION

Wear safety goggles and rubber gloves
when working with electrolyte. Charge
the battery in a well ventilated so gases
produced while charging can dissipate.
Since the gases are explosive, keep open
flame and electrical spark away from the
battery; do not smoke. Nausea may
result if the gases are inhaled. Unplug
charger  from electrical outlet before
connecting to, or disconnecting charger
leads from battery posts.

Inspection, Maintenance , and Testing

1. Perform the following inspection and maintenance
tasks:

A. Check for cracks caused by overly tight or loose
hold–down clamp. Replace battery if cracked and
leaking.

B. Check battery terminal posts for corrosion. Use
a terminal brush or steel wool to clean corrosion
from the battery terminal posts.

IMPORTANT: Before cleaning the battery, tape or
block the vent holes to the filler caps and make sure
the caps are on tightly.

Figure 12

COVER SEAL

FILLER CAPS

CORRECT
WATER
LEVEL

CAP TUBES

C. Check for signs of wetness or leakage on the top
of the battery which might indicate a loose or mis-
sing filler cap, overcharging, loose terminal post, or
overfilling. Also, check the battery case for dirt and
oil. Clean the battery with a solution of baking soda
and water, then rinse it with clean water.

D. Check that the cover seal is not broken away.
Replace the battery if the seal is broken or leaking.

E. Check the electrolyte level in each cell. If the lev-
el is below the tops of the plates in any cell, fill all
cells with distilled  water to the bottom of the cap
tubes. Charge at 15 to 25 amps for 15 minutes to al-
low sufficient mixing of the electrolyte.
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2. Conduct a hydrometer test of the battery electrolyte.

IMPORTANT: Make sure the area around the cells is
clean before opening the battery caps.

A. Measure the specific gravity of each cell with a
hydrometer. Draw electrolyte in and out of the
hydrometer barrel prior to taking a reading to warm–
up the hydrometer. At the same time take the tem-
perature of the cell.

B. Temperature correct each cell reading. For each
10�F (5.5�C) above 80�F (26.7�C) add 0.004 to the
specific gravity reading. For each 10�F (5.5�C) be-
low 80�F (26.7�C) subtract 0.004 from the specific
gravity reading.

Example: Cell Temperature 100�F
Cell Gravity 1.245
ADD (20� above 80�F) 0.008
Correction to 80�F 1.253

C. If the difference between the highest and lowest
cell specific gravity is 0.050 or greater or the lowest
cell specific gravity is less than 1.225, charge the
battery. Charge at the recommended rate and time
given in Charging  or until all cells specific gravity is
1.225 or greater with the difference in specific grav-
ity between the highest and lowest cell less than
0.050. If these charging conditions can not be met,
replace the battery.

3. Perform a high–discharge test with an adjustable
load tester.

This is one of the most reliable means of testing a battery
as it simulates the cold–cranking test. A commercial bat-
tery load tester is required  to perform this test.

CAUTION
Follow the manufacturer’s instructions when
using a battery tester.

A. Check the voltage across the battery terminals
prior to testing the battery. If the voltage is less than
12.0 VDC, recharge the battery.

B. If the battery has been charged, apply a 150 amp
load for 15 seconds to remove the surface charge.
Use a battery load tester following the manufactur-
er’s instructions.

C. Make sure the battery terminals are free of corro-
sion.

D. Measure the temperature of the center cell.

E. Connect a battery load tester to the battery ter-
minals following the manufacturer’s instruc-
tion s. Connect a digital multimeter to the battery
terminals.

F. Apply a test load of one half the Cranking Perfor-
mance rating (see Fig. 12) of the battery for 15 se-
conds.

G. Take a voltage reading at 15 seconds, then re-
move the load.

H. Using the table below, determine the minimum
voltage for the cell temperature reading.

Minimum
Voltage

Battery Electrolyte
Temperature

9.6 70�F (and up) 21.1�C (and up)

9.5 60�F 15.6�C

9.4 50�F 10.0�C

9.3 40�F  4.4�C

9.1 30�F –1.1�C

8.9 20�F –6.7�C

8.7 10�F –12.2�C

8.5  0�F –17.8�C

I. If the test voltage is below the minimum, replace
the battery. If the test voltage is at or above the mini-
mum, return the battery to service.
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Charging

To minimize possible damage to the battery and allow
the battery to be fully charged, the slow charging meth-
od is presented here. This charging method can be ac-
complished with a constant current battery charger
which is available in most shops.

CAUTION
Follow the manufacturer’s instructions when
using a battery charger.

1.  Determine the battery charge level from either its
open circuit voltage or specific gravity.

Battery Charge
Level

Open Circuit
Voltage

Specific
Gravity

 100% 12.68 1.265

75% 12.45 1.225

50% 12.24 1.190

25% 12.06 1.155

 0% 11.89 1.120

2. Determine the charging time and rate using the
manufacturer’s battery charger instructions  or the
following table.

Reserve
Capacity
(Mi t )

Battery Charge Level
(Percent of Fully Charged)

(Minutes) 75% 50% 25%  0%

80 or less 3.8 hrs
at 

3 amps

7.5 hrs
at 

3 amps

11.3 hrs
at 

3 amps

15 hrs 
at

3 amps

81 to 125 5.3 hrs
at

4 amps

10.5 hrs
at 

4 amps

15.8 hrs
at 

4 amps

21 hrs
at

4 amps

126 to
170

5.5 hrs 
at 

5 amps

11 hrs 
at 

5 amps

16.5 hrs
at 

5 amps

22 hrs
 at

5 amps

171 to
250

5.8 hrs
at

6 amps

11.5 hrs
at

6 amps

17.3 hrs
at

6 amps

23 hrs
at

6 amps

above
250

6 hrs
at

10 amps

12 hrs
at

10 amps

18 hrs
at

10 amps

24 hrs
at

10 amps

CAUTION

Do not charge a frozen battery because it
can explode and cause injury. Let the bat-
tery warm to 60 �F (15.5� C) before con-
necting to a charger.

Charge the battery in a well–ventilated
place to dissipate gases produced from
charging. These gases are explosive;
keep open flame and electrical spark
away from the battery. Do not smoke.
Nausea may result if the gases are in-
haled. Unplug the charger from the elec-
trical outlet before connecting or discon-
necting the charger leads from the battery
posts.

3. Following the manufacturer’s instructions , con-
nect the charger cables to the battery. Make sure a good
connection is made.

4. Charge the battery following the manufacturer’s
instructions .

5. Occasionally check the temperature of the battery
electrolyte. If the temperature exceeds 125�F (51.6�C)
or the electrolyte is violently gassing or spewing, the
charging rate must be lowered or temporarily stopped.

6. Three hours prior to the end of the charging, mea-
sure the specific gravity of a battery cell once per hour.
The battery is fully charged when the cells are gassing
freely at a low charging rate and there is less than a
0.003 change in specific gravity for three consecutive
readings.
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Model No 30580

A1 B1 C1 D1 E1 F1 G1 H1 J1 K1

A2 B2 C2 D2 E2 F2 G2 H2 J2 K2

A3 B3 C3 D3 E3 F3 G3 H3 J3 K3

A 1
A 2
A 3
B 1
B 2
B 3
C 1
C 2
C 3
D 1
D 2
D 3
E 1
E 2
E 3
F 1
F 2
F 3
G 1
G 2
G 3
H 1
H 2
H 3
J 1
J 2
J 3
K 1
K 2
K 3

Cavity    Wire Color

ACE Controller 18 Pin Connector

Located Under the Control 
Console Plugged into the 
ACE Control Module

ACE Controller 30 Pin Connector

Located Under the Control Console
Plugged into the ACE Control
Module

18 Pin Connector30 Pin Connector
Orange/White
Yellow/Red
Blue/White
Green
Orange
Red
Orange/White
Orange/Black
Yellow/Blue
White
Black
White/Black
Bluek
Green/Black
White/Green
Red/Blue
Blue
White
Orange
Green/Yellow
Green
Yellow/Blue
Yellow
Tan
Green/White
Brown/White
Violet/White
Brown/White
Black
Green/Red

F 3E 3D 3C 3B 3A 3

F 2E 2D 2C 2B 2 A 2

F 1E 1D 1C 1B 1A 1

A 1
A 2
A 3
B 1
B 2
B 3
C 1
C 2
C 3
D 1
D 2
D 3
E 1
E 2
E 3
F 1
F 2
F 3

Violet
Black
Blue/White
Blue
Green
Gray/White
Blue/White
Orange/White
Blue
Open
Brown/Red
Black
Open
Red/Blue
Gray
Open
Open
Green

Cavity   Wire
1      Red
2      Violet
3      From No 1
4      Orange/White
5       From No 1
6      Blue
7      From No 1
8      Brown

Fuse Holder 1

7 8

5 6

3 4

1 2

Located Under the
Control Console

Fuse Size   Function

10 Amp

10 Amp

10 Amp

Controller
Power
Controller
Power
Head Lights

30 Pin Connector
Controller

18 Pin Connector
Controller

A    B    C D     E      F

Cavity   Wire

Fuse Holder

Located Under the
Operators Seat

Fuse Size   Function

10 Amp

10 Amp

10 Amp

10 Amp

Lights

Headlights
Horn
Headlights

Brake light

Fuse Holder
No 1

Fuse Holder
No 2

7 8

5 6

3 4

1 2

1      Red
2      Open
3      From No 1
4      Violet
         Blue
5       From No 1
6      Brown/White
        Green/White
7      From No 1
8      Yellow
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Model No 30580

P5

Monitor 
Connector

Cavity   Wire

1      Open
2       Blue
3       Orange
4       Yellow/Red
5       Open
6       Green/White
7       Tan
8       Pink
9       Open
10     Open
11     Open
12     Open
13     White
14     Black
15     Open
16     Brown
17     Brown/Red
18     Red/White
19     Green/Red
20     Open
21     Yellow
22     Open
23     Open
24     Violet

Located Under 
Control Console

J5 J6 J7 J8 J9 J10 J11 J12 J13 J14

P2 P3 P4 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15

P18 P19 P20 P23P22 P26 P27 P29 P30 P33 P34

P36 J1 J2 J3 J4

D  C   B   A

Start Relay

Located 
Under Batteries

Cavity    Wire

A      Blue
B      Black

Seat Switch

Located Under
Operators Seat

Cavity    Wire
1     Red
2     Yellow/Blue
3     Open
4     Blue
5     Black

Cavity    Wire

A      White
B       Black

Cavity    Wire

A      Yellow
B       Open
C      Brown
         Brown

Cavity    Wire

A      Yellow/Blue
B       Black

Cavity    Wire
A      White
B       Grey
C       Black
D       Open
E       Green
F       Open

    Wire  Color

Orange

Cavity    Wire

A     Green/Red
B      Purple/White

P21

Cavity    Wire

1     Red
2     Black
       Black
3     Open
4     Yellow
5      Gray/White

Cavity    Wire

A   Orange/White
B    Brown
C   Orange/White

Cavity    Wire

A    White/Green
B     Yellow/Black
C    Green
D     Red

Cavity    Wire

A      Brown/White
B       Black

Cavity    Wire

A      Orange
B       Black

Cavity    Wire

A      Yellow/Red
B       Black/White

Cavity    Wire

1      Orange
        Orange
2       White

Cavity    Wire

A      Blue
B      Black

Cavity    Wire

A   Orange/White
B    Black

Cavity    Wire

A      Green
B       Black

Cavity    Wire

A      Brown
B      Black
C     Gray
D     Black

Cavity    Wire

A      Orange
B       White
C      Black

Wire Color

Blue/Whitek

1
25

4 3

Key Switch

Located Under
Operator Console

A B C

Horn Switch

Located Under
Operator Console

A  B  C  D

Light Switch

Located Under
Operator Console

Front Deck Switch
(Transport)

Located under
Floor Plate, on 
Hydrostat Pump

Located under
Floor Plate, 

Transmission
Switch

Neutral Switch

Located under
Floor Plate, on 
Hydrostat Pump

1  2

Alternator

Located on the
Engine

RPM Output

Located on the
Engine

Left Deck
Solenoid

Right Deck
Solenoid

Front Deck
Solenoid

Located on the 
Hydraulic Manifold

Located on the 
Hydraulic Manifold

Located on the 
Hydraulic Manifold

A   B

Tail Lights

Located on Front
Cutting Unit Frame

Run Solenoid

Located on 
Injection Pump

OIL Level Switch

Located 
Under Console

Cavity    Wire

A         Tan
B         Black
C        Black
D        Pink

P25

Cavity    Wire

A      Green/Yellow
B      Green/Yellow

P24

P16 P17

Cavity    Wire

A      Green
B       Black

Cavity    Wire

A      Open
B       Violet
C      Open

A   B

Left Deck
Switch
Located on Left
Deck Frame

A

B

C

Water in Fuel
Switch

Located on Fuel
Filter

C B A

A   B

Front Deck
Switch

Located at Back
Of Units

A   B

Located on Right
Cutting Unit Frame

Right Deck
Switch

Cavity    Wire

A      Blue/White
B       Black

Transport Solenoid

Located under
machine, By main 
Axle

Service Brake
Switch
Located under
Floor Plate, 

Horn

Located under
Floor Plate, 

Brakelight
Relay
Located 
Under console
Cavity    Wire
1     Brown
       Brown
2     Brown
       Brown
3     Open
4     Gray/Black
5     Yellow/red

Headlight
Relay
Located 
Under Console
Cavity    Wire
1     Blue
2     Brown
       Brown
3     Open
4     Violet
5     Black/White

A

B

C

Warning Flashers

Located Under
Console

Cavity    Wire

A      Violet
B       Open
C      Brown
         Brown

A

B

C

Warning Flashers
Located Unde
Consoler

Communications
Port

Located By ACE
Controller

C.A.N  Buss

Located By ACE
Controller

Amber Flasher

Located Under
Console

Wire  Color

  Orange/White

Wire  Color

  Brown

Wire  Color

  Black
  Black

Wire  Color

  White/Green
Wire  Color

  Black
  Black

Wire  Color

  Brown/Red

Wire  Color

  Black
  Black

Wire  Color

  Black
  Black

Wire  Color

  Yellow

Cruse Engage
Switch

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Cruse On
Switch

Cruse on
Switch

Cruse Engage
Switch

High Temp
Override
Switch

High Temp
Override
Switch

Transport SwitchTransport SwitchTransport Switch Ignition  SwitchPTO SwitchPTO SwitchPTO Switch

Wire  Color

  Blue/White

Wire  Color

  Green/Yellow

Wire  Color

  Black

Wire  Color

  White/Black

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Audio Alarm

Located Under
Console

Wire  Color

      White  
Orange/White

Wire  Color

  Green/Black

P35

    Wire  Color

Orange

Amber Flasher

Located Under
Hood, Middle of
Machine
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J36 J38 J39 J40 J41 J42 J43 J44 J45 J46 J48J32 J33 J34

Wire  Color
      
Violet

Wire  Color

  Violet

Wire  Color

  Black
  Black

Wire  Color

  White
Wire  Color

  Blue/White
  Blue/White

Wire  ColorWire  Color

  Black
 

Wire  Color

  Black
Wire  Color

  White

Ground

Located Under
Console

Located In Steering
Column

Located in Steering
Column

Located In Steering
Column

Located on
Engine

Located On 
engine

Located on Side
of Engine

Transport
Light

GroundStarter
Cruse Control
Light

Parking Brake
Light

Cruise Control
Solenoid

Parking Brake
Switch

Wire  Color
White
Yellow/Red

Wire  Color

  White
Wire  Color

  Black
  Black

Wire  Color

  Red/Blue

Light SwitchLight Switch

Located Under
Console

Located Floor
Plate

Wire  Color
Red/Blue
Red/Blue

Wire  Color
  Yellow/Red

J55 J56 J58

J49

J51 J52 J53

Wire  Color

  Red

Wire  Color

  Red

Wire  Color
Red

Wire  Color

  Red/White

Wire  Color

  Brown

Circuit
Breaker

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Light Switch

Cruise Control
Coil

Circuit
 Breaker

Signal Control

Wire  Color

  Grey

Wire  Color

  Black
  Black

Located on 
Steering Column

Located Under
Floor Plate

J20 J21 J22 J23 J24 J25 J26 J27 J28 J29 J31J16 J17 J18 J19

Wire  Color
      
Red
Red/White

Wire  Color

  Black
  Black

Wire  Color

  Blue

Wire  Color

  Orange/Black
Wire  Color

  Red/White

Wire  Color

       Yellow

Wire  Color
  Black
  Black

Wire  Color

  Orange
Wire  Color

  Brown

Brake
Switch

Located on
Engine

Located on
Alternator

Located On Oil
Filter

Located on Fuel
Tank

Located On Fuel
Tank

Located Under
Floor Plate

Located Under
Floor Plate

Fuel SenderFuel SenderBrake
Switch

Oil Temp
Sender

Oil Filter Plugged
Switch

Temperature
Switch Oil Pressure

Sender
Oil Pressure 
Sender

Alternator

Wire  Color

  Blue/White

Wire  Color

  Green/Yellow

Wire  Color

  Brown/Red

Wire  Color

  Green/White

Located on
Engine

Located On
Engine

Located On 
Engine

Located 
machine By 
Hydro Pump

Starter

Located on
side of Engine

Located on Air
Cleaner Housing

Wire  Color

      Tan 

Wire  Color

  Black/White
  Black/White

Temperature
Switch

Temperature
Sender

Located on
Engine

Air Cleaner
Switch

Located on Air
Cleaner Housing

Air Cleaner
Switch

J30

Wire  Color
      
Blue

Starter

Located on
side of Engine

J37

Transport
Light

Black

Cruse Control
Light

Parking Brake
Light

Parking Brake
Switch

Parking Brake
Switch

J47

Wire  Color
      
Brown
Brown

Light Switch

Located Under
Console

Circuit
Breaker

Circuit
Breaker

J59

Signal Control

Wire  Color

  Black

Located on 
Steering Column

J60

Signal Control

Wire  Color

  Black/White

Located on 
Steering Column

J61

Signal Control

Wire  Color

  Red

Located on 
Steering Column

J65

Signal Control

Wire  Color

  Yellow

Located on 
Steering Column

J66

Signal Control

Wire  Color

  Grey/Black

Located on 
Steering Column

J67

Signal Control

Wire  Color

Violet

Located on 
Steering Column

J62

Signal Control

Wire  Color

  Green

Located on 
Steering Column

J63

Signal Control

Wire  Color

  Yellow/Black

Located on 
Steering Column

J64

Signal Control

Wire  Color

  White/Green

Located on 
Steering Column

J15

Wire  Color
      
Orange

Audio Alarm

Located Under
Console

H1

Diagnostic
light

Wire  Color

Violet

Located under
Console

Located In Steering
Column

Located In Steering
Column

Located In Steering
Column

Located In Steering
Column

Located In Steering
Column

Located In Steering
Column

Located In Steering
Column
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A1 B1 C1 D1 E1 F1 G1 H1 J1 K1

A2 B2 C2 D2 E2 F2 G2 H2 J2 K2

A3 B3 C3 D3 E3 F3 G3 H3 J3 K3

A 1
A 2
A 3
B 1
B 2
B 3
C 1
C 2
C 3
D 1
D 2
D 3
E 1
E 2
E 3
F 1
F 2
F 3
G 1
G 2
G 3
H 1
H 2
H 3
J 1
J 2
J 3
K 1
K 2
K 3

Cavity    Wire Color

ACE Controller 18 Pin Connector

Located Under the Control 
Console Plugged into the 
ACE Control Module

ACE Controller 30 Pin Connector

Located Under the Control Console
Plugged into the ACE Control
Module

18 Pin Connector30 Pin Connector
Orange/White
Yellow/Red
Blue/White
Green
Orange
Red
Orange/White
Orange/Black
Yellow/Blue
White
Black
White/Black
Bluek
Green/Black
White/Green
Red/Blue
Blue
White
Orange
Green/Yellow
Green
Yellow/Blue
Yellow
Tan
Green/White
Brown/White
Violet/White
Brown/White
Black
Green/Red

F 3E 3D 3C 3B 3A 3

F 2E 2D 2C 2B 2 A 2

F 1E 1D 1C 1B 1A 1

A 1
A 2
A 3
B 1
B 2
B 3
C 1
C 2
C 3
D 1
D 2
D 3
E 1
E 2
E 3
F 1
F 2
F 3

Violet
Black
Blue/White
Blue
Green
Gray/White
Blue/White
Orange/White
Blue
Open
Brown/Red
Black
Open
Red/Blue
Gray
Open
Open
Green

Cavity   Wire
1      Red
2      Violet
3      From No 1
4      Orange/White
5       From No 1
6      Blue
7      From No 1
8      Brown

Fuse Holder 1

7 8

5 6

3 4

1 2

Located Under the
Control Console

Fuse Size   Function

10 Amp

10 Amp

10 Amp

Controller
Power
Controller
Power
Head Lights

A    B    C D     E      F

Cavity   Wire

Fuse Holder

Located Under the
Operators Seat

Fuse Size   Function

10 Amp

10 Amp

10 Amp

10 Amp

Lights

Headlights
Horn
Headlights

Brake light7 8

5 6

3 4

1 2

1      Red
2      Open
3      From No 1
4      Violet
         Blue
5       From No 1
6      Brown/White
        Green/White
7      From No 1
8      Yellow

Fuse Holder
No 2

Fuse Holder
No 1

30 Pin Connector
Controller

18 Pin Connector
Controller
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P5

Monitor 
Connector

Cavity   Wire

1      Open
2       Blue
3       Orange
4       Yellow/Red
5       Open
6       Green/White
7       Tan
8       Pink
9       Open
10     Open
11     Open
12     Open
13     White
14     Black
15     Open
16     Brown
17     Brown/Red
18     Red/White
19     Green/Red
20     Open
21     Yellow
22     Open
23     Open
24     Violet

Located Under 
Control Console

J5 J6 J7 J8 J9 J10 J11 J12

P2 P3 P4 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15

P18 P19 P20 P23P22 P26 P27 P29 P30 P33 P34

P38 J1 J2 J3 J4

D  C   B   A

Start Relay

Located Under
Batteries

Cavity    Wire

A      Blue
B      Black

Seat Switch

Located Under
Operators Seat

Cavity    Wire
1     Red
2     Yellow/Blue
3     Open
4     Blue
5     Black

Cavity    Wire

A      White
B       Black

Cavity    Wire

A      Yellow
B       Open
C      Brown
         Brown

Cavity    Wire

A      Yellow/Blue
B       Black

Cavity    Wire
A      White
B       Grey
C       Black
D       Open
E       Green
F       Open

    Wire  Color

Orange

Cavity    Wire

A     Green/Red
B      Purple/White

P21

Cavity    Wire

1     Red
2     Black
       Black
3     Open
4     Yellow
5      Gray/White

Cavity    Wire

A   Orange/White
B    Brown
C   Orange/White

Cavity    Wire

A    White/Green
B     Yellow/Black
C    Green
D     Red

Cavity    Wire

A      Brown/White
B       Black

Cavity    Wire

A      Orange
B       Black

Cavity    Wire

A      Yellow/Red
B       Black/White

Cavity    Wire

1      Orange
        Orange
2       White

Cavity    Wire

A      Blue
B      Black

Cavity    Wire

A   Orange/White
B    Black

Cavity    Wire

A      Green
B       Black

Cavity    Wire

A      Brown
B      Black
C     Gray
D     Black

Cavity    Wire

A      Orange
B       White
C      Black

Wire Color

Blue/Whitek

1
25

4 3

Key Switch

Located Under
Operator Console

A B C

Horn Switch

Located In
Steering Column

A  B  C  D

Light Switch

Located Under
Operator Console

Front Deck Switch
(Transport)

Located under
Machine on 
Hydrostat Pump

Located under
Floor Plate, 

Transmission
Switch

Neutral Switch

Located under
Machine, on 
Hydrostat Pump

1  2

Alternator

Located on the
Engine

RPM Output

Located on the
Engine

Left Deck
Solenoid

Right Deck
Solenoid

Front Deck
Solenoid

Located on the 
Hydraulic Manifold

Located on the 
Hydraulic Manifold

Located on the 
Hydraulic Manifold

A   B

Tail Lights

Located on Front
Cutting Unit Frame

Run Solenoid

Located on 
Injection Pump

OIL Level Switch

Located Under
Rear of Console

Cavity    Wire

A         Tan
B         Black
C        Black
D        Pink

P25

Cavity    Wire

A      Green/Yellow
B      Green/Yellow

P24

P16 P17

Cavity    Wire

A      Green
B       Black

Cavity    Wire

A      Open
B       Violet
C      Open

A   B

Left Deck
Switch
Located on Left
Deck Frame

A

B

C

Water in Fuel
Switch

Located on Fuel
Filter

C B A

A   B

Front Deck
Switch

Located at Back
Of Units

A   B

Located on Right
Cutting Unit Frame

Right Deck
Switch

Cavity    Wire

A      Blue/White
B       Black

Transport Solenoid

Located under
Machine, Behind
Main Axle

Service Brake
Switch
Located under
Floor Plate, 

Horn

Located under
Floor Plate, 

Brakelight
Relay
Located Under
Console
Cavity    Wire
1     Brown
       Brown
2     Brown
       Brown
3     Open
4     Gray/Black
5     Yellow/red

Headlight
Relay
Located Under
Console
Cavity    Wire
1     Blue
2     Brown
       Brown
3     Open
4     Violet
5     Black/White

A

B

C

Warning Flashers
Located Under
Console

Cavity    Wire

A      Violet
B       Open
C      Brown
         Brown

A

B

C

Warning Flashers
Located Under
Console

Communications
Port

Located By ACE
Controller

C.A.N  Buss

Located By ACE
Controller

Amber Flasher

Located Under
hood, Middle of 
Machine

Wire  Color

  Orange/White

Wire  Color

  Black
  Black

Wire  Color

  White/Green
Wire  Color

  Black
  Black

Wire  Color

  Brown/Red

Wire  Color
  Black
  Black

Wire  Color

  Black
  Black

Wire  Color

  Yellow

Glow Plug 
Relay

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Batteries

Located Under
Console

Cruse On
Switch

Cruse on
Switch

Cruse Engage
Switch

High Temp
Override
Switch

High Temp
Override
Switch

Transport SwitchTransport SwitchTransport Switch PTO SwitchPTO SwitchPTO Switch

Wire  Color

  Blue/White

Wire  Color

  Green/Yellow

Wire  Color

  Black

Wire  Color

  White/Black

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Wire  Color

  Green/Black

P35

    Wire  Color

Orange

Amber Flasher

Located Under
Console

P36 P37

Wire  Color

  Black
  Black

Glow Plug
Light

Located Under
Console

Wire  Color

  Black
  Black

Cruse Engage
Switch

Located Under
Console
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J36 J38 J39 J40 J41 J42 J43 J44 J45 J46 J48J32 J33 J34

Wire  Color
      
Violet

Wire  Color

  Violet

Wire  Color

  Black
  Black

Wire  Color

  White
Wire  Color

  Blue/White
  Blue/White

Wire  ColorWire  Color

  Black
 

Wire  Color

  Black
Wire  Color

  White

Ground

Located Under
Console

Located in
Steering Column

Located in
Steering Column

Located on
Engine

Located On 
engine

Located on Side
of Engine

Transport
Light

GroundStarter
Cruse Control
Light

Parking Brake
Light

Cruise Control
Solenoid

Parking Brake
Switch

Wire  Color

White
Yellow/Red

Wire  Color

  White

Wire  Color

  Black
  Black

Wire  Color

  Red/Blue

Light SwitchLight Switch

Located Under
Console

Located Floor
Plate

Wire  Color
Red/Blue
Red/Blue

Wire  Color

  Yellow/Red

J55 J56 J58

J49

J51 J52 J53

Wire  Color

  Red

Wire  Color

  Red

Wire  Color

Red

Wire  Color

  Red/White

Wire  Color

  Brown

Circuit
Breaker

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Located Under
Console

Light Switch

Cruise Control
Coil

Circuit
 Breaker

Signal Control

Wire  Color

  Grey

Wire  Color

  Black
  Black

Located on 
Steering Column

Located Under
Floor Plate

J20 J21 J22 J23 J24 J25 J26 J27 J28 J29

J31

J16 J17 J18 J19

Wire  Color
      
Red
Red/White

Wire  Color

  Black
  Black

Wire  Color

  Blue

Wire  Color

  Orange/Black
Wire  Color

  Red/White

Wire  Color

       Yellow

Wire  Color

  Black
  Black

Wire  Color

  Orange
Wire  Color

  Brown

Brake
Switch

Located on
Engine

Located on
Alternator

Located On Oil
Filter

Located on Fuel
Tank

Located On Fuel
Tank

Located Under
Floor Plate

Located Under
Floor Plate

Fuel SenderFuel SenderBrake
Switch

Oil Temp
Sender

Oil Filter Plugged
Switch

Temperature
Switch Start RelayOil Pressure 

Sender
Alternator

Wire  Color

  Blue/White

Wire  Color

  Green/Yellow

Wire  Color

  Brown/Red

Wire  Color

  Green/White

Located on
Engine

Located on 
Engine

Located On 
Engine

Located by 
Hydrostatic pump

Starter

Located on
side of Engine

Located on Air
Cleaner Housing

Wire  Color

      Tan 

Wire  Color

  Black/White
  Black/White

Temperature
Switch

Temperature
Sender

Located on
Engine

Air Cleaner
Switch

Located on Air
Cleaner Housing

Air Cleaner
Switch

J30

Wire  Color
      
Blue

Starter

Located on
side of Engine

J37

Transport
Light

Black

Cruse Control
Light

Parking Brake
Light

Parking Brake
Switch

Parking Brake
Switch

J47

Wire  Color
      
Brown
Brown

Light Switch

Located Under
Console

Circuit
Breaker

Circuit
Breaker

J59

Signal Control

Wire  Color

  Black

Located on 
Steering Column

J60

Signal Control

Wire  Color

  Black/White

Located on 
Steering Column

J61

Signal Control

Wire  Color

  Red

Located on 
Steering Column

J65

Signal Control

Wire  Color

  Yellow

Located on 
Steering Column

J66

Signal Control

Wire  Color

  Grey/Black

Located on 
Steering Column

H1

Diagnostic
light

Wire  Color

Violet

Located under
Console

J62

Signal Control

Wire  Color

  Green

Located on 
Steering Column

J63

Signal Control

Wire  Color

  Yellow/Black

Located on 
Steering Column

J64

Signal Control

Wire  Color

  White/Green

Located on 
Steering Column

J67

Signal Control

Wire  Color

Violet

Located on 
Steering Column

J14 J15

Wire  Color
      
Orange

Wire  Color

  Brown

Located Under
Console

Audio AlarmAudio Alarm

Located Under
Console

J13

Ignition  Switch

Located Under
Console

Wire  Color

      White  
Orange/White

J68

Signal Control

Wire  Color

Violet

Located on 
Steering Column

Located in
Steering Column

Located in
Steering Column

Located in
Steering Column

Located in
Steering Column

Located in
Steering Column

Located in
Steering Column

Located in
Steering Column
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