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TIME SAVERS

OSSARY

The Glossary contains
information on virtually every

The components are listed
alphabetically by noun, followed
by any adjectives. If you have
trouble finding a component, use
the Table of Contents at the front
of the Glossary section.

odule, Low Voltage

electrical part used on Toro
tiding products.

e

e illumination of the battery light on the dash
licates the battery voltage is too low. This is
nsored through the low voltage module (Fig

Aow it work s

The low voltage module is a volt
checking/™

rectifier

volts D.Q
activates
until the

These three sections should be
all you need to diagnose
problems on individual
components.

~

Testing

1.

Figure 13

Before replacing the low voltage module, test the
battery to make sure it is fully charged and is in
good shape.

Next, check the charging system of the engine;
follow the procedure in the Kohler Engine Service
Manual.

If the battery checks out and is in good condition
and the charging system checks out and is
charging properly and the battery light on the dash
is on, replace the low voltage module. Without
specialized test equipment, it is not practical to
test the low voltage module in the field.

Demystification Glossary

Purpose

The relay monitors current in one circuit. If current is
present, it flips an SPDT switch to the other position.

How It Works

lay is an electrically actuated switch.

Coil: Terminals 85 and 86 are connected to a coil.
Applying 12 volts to these terminals energizes the
coil turning it into an electromagnet.

2. Switch: Terminals 20, 87, and 87a are actually
part of a single pole, double throw (SPDT) switch.
Terminal 30 is the common lead. The switch is
spring loaded so that 30 and 87a are connected
when the coil is not energized. When the coil is
energized, the switch is “thrown” and 30 and 87
are cannected (Figure 14).

\

\ Figure 14

MVC-671
Testing
1. Disconnect the relay from the harness,

2. Verify the coil resistance between terminals 85
and 86 with a multimeter (ochms setting).
Resistance should be from 70 to 90 ohms. There
should be continuity between terminals 87a and
30 (Figure 15).

Demystification Glossary
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Each product series has its ownw
2002 - 2003 section including:

- Info List
- Wiring Diagrams |
\_- Circuit Diagrams

Image helps you quickly
identify product sections.

lenuey syl buisn

}SIT] uoljewiojuj

The "Info List" is the
first page of each
Each product section has its own product section.
"Table of Contents" to keep things
simple.
A
\XL Information List (2002 - 2003)
Wiring Diagram . .. ........ .. .. .......... 6-2
Circuit Diagrams
Starter Motor Circuit .. .............. 6-3
Spark Circuit .. ... ...... ... ... . 6-3 - 6-6
Charging Circuit . . .................. 6-6
Light Circuit ........... . ... . ..... 6-6
Demystification Guide 6-1
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cC the part in the book only.
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Using this Manual

Demystification Guide
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2002 - 2003

Components with
internal circuitry are

Each circuit is shown
individually. Components
not essential for circuit
function are not shown.

XL

—

enclosed with a dashed
line.

Solid lines indicate
wires that carry current.

R

““Starter Motor Circuit
(ignition switch in "start)

Circuits are drawn such that
current usually flows from left
to right (the same way you read).

w] “enond Additional information is
called out beneath the
title in parenthesis.

: -
i}

o

’?,_

o

(7.5 amp)

Demystification Guide

Ignition

) {in neutral)

(in st

Each component (i.e.
switches, relays,
solenoids) are drawn in
the position necessary to
make the circuit function.

| || *o——o-1 o ot NMIR Modul
Battery l,?:‘eo' lgnmun SMI‘:" P:'Erg:i:lc},h Nc;::::;::;:;;r- ________ (energized)
i {in stan) (::l: ':'EII:;}
Each component is
Each circuit diagram named and additional = =
page has a color code information is supplied
legend. below in parentheses.
Spark Circuit
Dashed lines represent wires that (ignition switch in “start”)
are important to the circuit, but do
N“Legenuw not carry current. s L;m: i —
il,:w : Dashed lines do no surrent : “'L)’ '.fé‘:.}‘fﬁ'e
Graan Gn I
Gre =} |
Dra:ge Cr | \\(j)
Pini P I
fed = ! Wire colors are called |
ves_|vo || out at each component :
e—tv— | (where you're most :
likely to use them!) I A
:
I— -!\.I---o-_---|8k ‘
Ry o 0 l—=""1
| | |I _1‘ z . . e ; — NMIR Module
Battery Fuse itch Neutral Switch = (enorglzed)

Kill Ralay
(energized)

Circuit diagrams make
troubleshooting easy

and fun because each
circuit is drawn individually.
They make troubleshooting
open circuits a snap.

Demystification Glossary
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Checking Voltage

'ﬁlways start by selecting the proper
scale. For instance, on this meter, we

eelected the 25 volt scale.

Use the AC scales to measure
unrectified voltage straight from an
alternator or from a wall outlet.

Battery voltage is always D.C.

Battery

T

Ignition Switch (10 amp)
(in start)

Alternator

that have been changed to D.C. by a

(Use D.C. scales to measure voltages
rectifier or diode.

If you measure from ground to ground
or have an open circuit, your reading
will be 0

Checking Resistance

The integrity of the ignition coils and
electric clutches can often be checked
using an chmmeter.

/ " (The chmmeter is powered by an
v internal battery. Replace it if the

/_/ needle will not move full scale.
Make sure your VOM reads 0 ohms

(full scale right) when the leads are
touching together to ensure accurate
\ras':slﬂm:n readings.

C
@,
S
Q
o)
<
O
<

Always disconnect components from
the circuit when resistance checking.

Otherwise you could get a false Do not use the ohmmeter to test Toro
reading. This switch should read interlock modules! The battery current
infinite (=) resistance. could damage the module.

Demystification Glossary 2-7
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What about checking current?

AC
AC

BK

||

Fuse Battery _L_

Ignition Switch
(in start)

Many ammeters can measure only
.1 amp. The current in Toro riding
products generally is from 3-90 amps.
Make sure your VOM can measure
these higher currents.

Demystification Glossary
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Sample Problem: 266-H electric clutch will not engage

Step 8. Testing at point "h” you find 0
voltage. You disconnect the switch
from the circuit and test resistance. It
is always open - a bad switch.
Problem solved!

BK w
PTO Lamp

{on)

==
BN . BK

-
PTO Clutch |
(energized) =

PTO Switch

R /_\ PK &) ofK (engaged)
Fuse

{10 amp)

i

—]
=
o
-
S
(D
2
-y
o
O
=,
-
(@]

2-7.Testing for voltage at points "b"-"

g" you find that all readings are 12
volts. Proceed to point "h"

for voltage you

1. Test for voltage at point "a"
voltage is 12 volts. Move to point "b"
need only touch

the terminals. GN BK
(Disconnect TIP: BE LAZY| If you have trouble Reverse Switch
components getting to a component, skip it, and go (in forward) 25

( . 3
TIP: DON'T

DISCONNECT
ANY WIRES!
When checking

when checking to the next point. (You can always go
resistance.) back if your next reading is 0 volts.)

Same Sample Problem: 266-H electric clutch will not engage (this time)

TIP: SAVE TIME by starting in the
middle of the suspected circuit!

BK Eiﬁ w
PTO | amn
tep 3. Test point “c". Voltage is 12

volts . Problem is between "c" and "b".
Proceed to point "d".

i R d ] p R oO—O PK 6‘2 ;PK
E|al]lery Fuse \U Fuse

Ignition Switch
30 ampy 10 am
¢ {in run) ¢ P PK

Step 4. Test point "d". Voltage is 12

volts. You disconnect the switch and

find it to be defective. Problem solved |, p mopuLe
4 steps quicker than above. (onorgized) |

-

ftem . Test point”a” for voltage.

Voltage is 12 volts. Problem is right
half of circuit. Proceed to point "b".

GHN BK

Reverse Switch
{in forward) e

Demystification Glossary 2-9
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r  reo\(nelted these wires.

F'r BY OR 2 . / .

Sample Problem: This XL lawn tractor won’t turn over. The customer parked it in the garage
and turned it off. When he tried to start it a week later, he heard one click.
@) After that, nothing would happen when he turned the key.
E We know it is a short circuit because we found the 10 amp fuse blown.
d
@)
@)
L XL LAWN TRACTORS 2002
n Step 1. Interview the customer. An
y
9 information we get will help isolate Step 2. Isolate the suspect area.
0 the problem. Notice what we did to the wiring
= KEY SWITCH diagram below.
OFF NO CONNECTION
O ON BIA AND XY WIRE COLOR CODES
START BIS
; St BN BROWN PK PINK
(IGNITION) BU BLUE BK BLACK

A I 5 B GY GRAY

H H H H w  wurf If the short was between the battery

l vio o and the 10 amp fuse, we would have

~X0
m
n

10A ] —‘
Highlight the suspect area = BATTERY
2§ on a copy of the wiring diagram. I
(PTO) J
SHOWN WITH L SND

PTO DISENGAGED 2 3
PK
FUEL SOLENOID

GY / BU =1
S5 T Fi ALTERNATOR
=

N\

(SEAT)

VIO

CLOSED WHEN S3 104
OPERATOR Mlljovl\ngRTI:\J:‘l R STARTER
IS IN THE SEAT
T KEY SWITCH | | \ \ R =
=} o

f the short was in the violet wire, thﬂ

3 2 OR I
(NEUTRAL SW) I [’ T 3/[ GD amp fuse would have blown.

NEUTRAL

GN =

MAGNETO

F3 LIGHT COIL

or—E=
10A

Ki vio

(KILL RELAY) an

[T S 1

HEADLIGHT HARNESSI

3 s7 |
[ LAMP

(OVER RiDE)  (LIGHT SWITCH)

1
1
: S6
] (REVERSE)
I GY SWITCH OPENS
1

-

IN REVERSE

ks Eliminate all the black wires as

possibilities because they're
supposed to go to ground.

2-10 Demystification Glossary
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Step 3. Break the suspect area

down tnto "mini-circuits". Do this by

removing the unblown fuses and by XL LAWN TRACTORS 2002
opening all switches.

—]
=
o
-
S
(D
2
-y
o
O
=,
-
(@]

KEY SWITCH
OFF NO CONNECTION
oN BIA AND XY YiRE coLoR conEBegin by removing the fuses.
START BIS — . - g -
This simpifies troubleshooting
(|GN‘#L:)N] the janit R by insuring these other circuits
A 1 s B bp"“ 16 gt ;:‘” o are "out of the way". Open the
Open the suspect part H y turning it to "off". neutral switch by putting the unit
of the PTO switch vio in gear.
by turning the deck to "on". 0 ol
L~ /

10A

52
{PTO) GND

SHOWN WITH
PTO MSENGAGED 3 i’a
PK
= | FUEL SOLENDID
GY Bu——E1
S5 F1 ALTERNATOR
[SEAT) =
CLOSED WHEN 53 10A vig
8 PUTHE SEAT KEY SWITCH | | R =
he seat switch is normally open I T A
. B vio —T—1]
without an operator. um!ALmq {0}

g
prbeorng O | ET
HNEUTI

MAONETD

Y

Open the neutral switch
5 et F LIGHT COML
by putting the unit in gear. ¥ akw RESEEE S : or——EX]
1048
——t-4-1- ':NMIRMQDIJLE : |
I o : GY ‘I . : Vo
(MILLRELAY) | ! - ! | qtg ! e o *
! i L et Lo 2 i | HEADLIGHT HARNESS|
1 ! | IN REVERSE i - 4 : [ i | :
lombmmdea N—1+ | LAMP T 1
L . - i : b : (OVER RIDE) (LIGHT SWITCH) : :
] 1 1
BN—t I 1 1
A B B
I ] 1 I
" | : :
e i
|
] I
= GND

Demystification Glossary 2-11
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Step 4. Power up one "mini-circuit"

at a time, beginning with the one

When the ignition switch is turned to closest to the battery. 002
on", the 10 amp fuse doesn't blow.

This means the blue and gray

wires are OK.

([@))
C
)
@
@
L
7))
C
O
-
@
ul
|_

\ KEY SWITCH
OFF NO CONNECTION
ON BIA AND XY Install a new 10 amp fuse. This
/ AT B "powers up" the red wire to the ignition
[,GH?;‘ION, switch. The fuse doesn't blow, so this
Next, turn the :gnmon switch to "start".} a B wire is OK.

This "powers up" the orange and T T

green wires. The fuse doesn't blow GN  GREEN

so these wires are OK. OR  ORANGE
P OoR F2

1

BATTERY

52
(PTO)

SHOWH WITH
PTO DISERGAGED 3 T!

act—||||—|

PK
L ] FUEL SOLENDID
Gy BU
as T F1 ALTERNATOH
(SEAT) vir
CLOSED WHEN 53 104
OPERATOR OVER RIDE ] STARTER
15 IN THE SEAT MOMENTARY
T KEY SWITCH [ R
I & o
' OR
2 2
- vio
(NEUTRAL 8W)
SHOWN N 4
NEUTRAL
aN SULENGIT
- MAGHNETO
¥ w =1
F3 LIGHT COIL
Y GNW 108 o
IRl BT P 5
Xt : ! vio 5
(KILL RELAY) | : 86 RS R —————
: : ar Ll | HEADLIGHT HARNESS|
HIL 1 4 IN REVERSE 57 : :
'--f--1-- i LAME (LIGHT SWITCH) | i
I 1
BN BK [OVER RIDE) ! -
] 1
! I
I
. HEANE)
1 1
I L}
i i
1 1
+ 1
I 1
=GND

2-12 Demystification Glossary
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XL LAWN TRACTORS 2002

q
@)
KEY SWITCH C
orr | Close the PTO switch by turning the _ O
. n " DE —
omrr | deck on. This “powers up" the )
@ray wire. PK PINK
(IGNITION) il B m
A 1 s The fuse immediately blows! We've =
H Y isolated the problem to the PTO o
switch, the gray wire, the reverse @)
switch and the NMIR module. —
PR BU Fll F2 3
— o - '] Q
Disconnect the PTO switch from the) L _
‘ / circuit and check its terminals for
52 —— — | continuity to ground. It checks out
sunw:';'rc: k\OK. = GHD
PR PTO DISENGAGED 2 r3_G’ l .
CIY " FUEL SOLENDID
S5 T F1 ALTERNATOR
(SEAT) s \0{‘ VI
pemipridbioy OVER RIDE R ! SETAHTRR
15 IN THE SEAT :g‘:ﬁg\:’:‘;‘: (—I | I A
[ 4 &
s1 JI 3’ vio DL / .
(NEUTRAL SW) Disconnect the NMIR module from the
St T o 3’[ circuit and check the gray wire for
=ee | continuity to ground. We find there is
1 \continuity.
Fa LIGHT COIL
GNW : _________ o o=
S Rl M L I N LE |
i :1 41 y—H L wvio
(KILL RELAY) : : 56 : : af jmm——m———
: : GY ;‘Eﬁgfggas | : : HEADLIGHT Hnﬁmiss:
: J | IN REVERSE | i ‘ s7 | :
"""" S P : [%v:mﬂm (LIGHT SWITCH) | :
BN BK T | | I
| A o i | i
// b A | E) @:
BK i [ I
Disconnect the reverse switch from the) l— ----- ' : :‘
1 I

_____________

circuit and check the terminals for \ \

continuity to ground. We find no

continuity. The neutral switch is OK. ) Tracing the gray wire, we find that it
is pinched between the steering

column and the chassis. Problem

solved!

Demystification Glossary 2-13
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Clutch, Electric (PTO)

Purpose

This clutch electrically controls the engagement and
disengagement of the Power Take Off (PTO) pulley.

How It Works

The PTO clutch is composed of three major
components; the field, the clutch plate, and the friction
plate. The clutch plate always turns with the engine.
The field is a coil of wire on an iron core, which
becomes an electromagnet when power is applied.
The friction plate can slide up and down on the
crankshaft axis. Itis normally spring loaded so that it is
not in contact with the clutch plate and is pressed
against the brake material opposite the clutch. When
power is applied, the friction plate is drawn toward the
clutch plate and the two rotate as one.

Testing

If the electric PTO clutch is not engaging or is
suspected as a cause of electrical problems, use the
troubleshooting steps. These procedures will help you
determine if the clutch has failed or is the cause of the
electrical problem.

Coil Resistance Measurement

1. Disengage the PTO, set the parking brake, turn
the ignition key to OFF and remove the key.

2. Disconnect clutch wire connector.

3. Set the multimeter or volt/ohm meter to check
resistance (ohms).

Demystification Glossary

4. Connect the meter lead wires to the wires in the
clutch connector (Figure 1).
Figure 1 3-6
5. The meter should read between 2.40 ohms and

3.40 ohms. If the reading is above or below these
readings, the field has failed and needs to be
replaced. If the reading is between these two
limits, measure the clutch current draw.

Measuring Clutch Current Draw

1.

Disengage the PTO, set the parking brake, and
turn the ignition to OFF.

Disconnect the clutch wire connector.
Set the multimeter to check amps (10 amp scale).

Connect the positive meter lead to the tractor
terminal (1) of the clutch wire, Figure 2.

Connect the negative meter lead to the
corresponding wire terminal (3), Figure 2.

Connect a short jumper lead from terminal (2) to
(4), Figure 2.

@
@)
0))
n
D
=
<

Turn the ignition switch to the “RUN” position and
the PTO switch to the “ON” position.
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8. If the meter reading is 3.5 amps or above, the Gauge, Fuel
system is functioning properly. If the meter
reading is below 3.5 amps, check the electrical
system for problems (i.e., the battery, ignition
switch, PTO switch, or wiring harness may be
malfunctioning).

Figure 3 mvc-104

Purpose

This gauge indicates fuel level (Figure 3).

Figure 2 37
_ How it Works
Clutch Burnishing Procedure
The meter movement moves in proportion to the
amount of resistance provided by the fuel level sender
in the tank. The movement is dampened to
compensate for movement of the fuel in the tank.

The clutch should be burnished as part of the pre-
delivery service, or whenever a new clutch is installed.
Burnishing polishes the clutch plate, allowing for
smooth clutch engagement.

With a PTO driven attachment installed (i.e., mower, To
snowthrower, or tiller), run the engine at half throttle. Ground Light
Engage and disengage the clutch 5 times (10 seconds
on/10 off).

Increase engine RPM to % to full throttle. Engage and
disengage clutch 5 times (10 seconds on/10 seconds
off). Check and adjust the PTO clutch air gap (not
required on 2000 and later models).

>
-
©
0))
0p)
9
Q)

Battery
Sensor

Figure 4 mvc-149

3-4 Demystification Glossary
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Testing

1. With the gauge still connected to the harness, turn
the key to the “RUN" position.

2. Using a VOM, set scale capable of reading 12
volts D.C., connect the negative lead to ground
(Figure 4) to verify the conditions in the table

Gauge, Voltmeter

below.
Terminal Reading
G 0 volts
I 12 volts*
S 2.5 volts tank full
S 7.5 volts tank empty

* All voltage readings should be within 20%.

Demystification Glossary

Figure 5 mvc-106

Purpose

This gauge indicates the voltage across the battery
(Figure 5).

How it Works

The meter movement moves proportional to the
voltage level across the two terminals of the battery.
This is accomplished by placing a resistor in parallel
with the meter movement.

To
Ground

To

Not Battery

Used

Figure 6 mvc-151
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Testing

1. With the meter still connected to the harness, turn
the key to the “RUN" position.

2. Verify the conditions in the table below. If they are
not met, replace the voltmeter as it is not

serviceable (Figure 6).

Hourmeter

Terminal Condition
I 12 volts DC +/- 20%
G 0 volts DC
3-6

0: 0: 0:-0al0 o1
- HouRs

Figure 7 mvc-110

Purpose

The hourmeter keeps track of the actual engine hours
(Figure 7). This is accomplished by connecting the
hourmeter to the engine oil pressure switch.

How it Works

Since a normal clock might be affected by variations in
voltage and current, the hourmeter is made up of a
combination of an electric “winder” and a mechanical
clock movement. When power is applied, a coil is
energized to wind the movement. The movement
unwinds in about two seconds. As it finishes its
rotation, it re-energizes the coil so that the cycle can
start over.

Testing

Verify that 12 volts is present across the two terminals
when the engine is running. If so, and the meter is not
running, replace the meter. If 12 volts is not present,
check the connections and the engine oil pressure
switch. The meter is a permanently sealed unit and is
not repairable.

Demystification Glossary
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Magnet Assembly - Cruise Control

Microswitches

Figure 8 mvc-123

Purpose

When engaging cruise control, the magnet assembly
engages a cruise control plate that locks the control
linkage to the speed that is set (Figure 8).

How it Works

When the desired forward speed is obtained, push the
cruise control switch on the dash. Through a cruise
control relay, 12 volts is sent to the magnet assembly
and this locks the magnet to the cruise control plate
and locks the traction control. This allows you to
remove your foot from the traction control.

Testing

1. Unplug the wires and remove the magnet
assembly from the tractor.

2. Place the magnet assembly on a metal surface
and apply 12 volts D.C. positive and negative to
the wire leads.

3. The magnet assembly should hold to the metal

surface. When voltage is removed, the magnet
assembly can be removed from the metal surface.

Demystification Glossary

Figure 9 mvc-677X

Purpose

Microswitches are used to monitor whether or not a
lever or pedal is in the correct position (Figure 9).

How It Works

This SPDT (Single Pole Double Throw) microswitch
has three terminals. The lever is spring loaded in the
“up” position. When the button is pushed down,
continuity switches from COM and NC to COM and
NO.

Testing
1. Disconnect the switch from the harness.

2. Using an ohmmeter (ohm), connect one meter
lead to the “COM” terminal, and other lead to the
“NC” terminal.

3. With the switch in the spring loaded “up” position,
there should be continuity; the switch is operating
properly. Push the button “down”. There should
be no continuity; the switch is operating properly.

@
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4. Connect one meter lead to the “COM” terminal
and the other lead to the “NO” terminal.

5.  With the button in the “OUT" spring loaded
position, if there is no continuity, the switch is
operating properly.

6. Then move the switch button to the “down”
position. If there is continuity, the switch is
operating properly.
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KeyChoice™ Reverse Operating
System

This interlock feature is provided to prevent
unintentional engine-powered attachment operation in
reverse. If the tractor is shifted into reverse while the
mower blade or other Power Take Off (PTO) driven
attachment is engaged, the electric clutch will
disengage or the engine will stop, depending on the
model. DO NOT MOW WHILE BACKING UP
UNLESS ABSOLUTELY NECESSARY. If you need to
mow while in reverse or use other PTO drive
attachments (such as a snowthrower), this interlock
feature may be temporarily deactivated.

Before deactivating this feature, be sure there are no
children present on or near property where you are
using the tractor and that are likely to appear while you
are mowing or operating an attachment. Be extra
observant after you have chosen to deactivate the
interlock feature because the sound of the tractor’s
engine might prevent you from being aware that a child
or bystander has entered the area where you are
operating the tractor.

Once you are sure you can safely mow in reverse or
operate an attachment, deactivate the reverse
operating system by turning the KeyChoice™ switch,
located around the seat area, after engaging the PTO
system. A red light will illuminate on the dash as a
reminder that the reverse operating system interlock
has been deactivated. Once the interlock is
deactivated, it stays in this mode WITH YOUR
MOWER BLADE OR ATTACHMENT OPERATING
WHENEVER YOU BACK-UP, and the dash light stays
on until either the PTO clutch is disengaged or the
engine is turned off.

Systems:

There are two different “shutdown” systems used in the
KeyChoice™ Reverse Operating System. One system
is used with the electric (PTO) clutch - when the tractor
is shifted to reverse while the mower blade or other
PTO driven attachment is engaged the electric clutch
will disengage. The other system is used with the
manual (PTO) clutch - when the tractor is shifted to
reverse while the mower blade or other PTO driven
attachment is engaged, the engine will stop.

Testing the KeyChoice™ Reverse Operating
System - Electric PTO System - Unactivated

1. With the parking brake released, seat occupied,
turn the ignition key to “RUN” without starting the
engine.

2. Pull the PTO electric clutch switch “ON”.

3. You should hear an audible click, indicating the
PTO is activated and the PTO light will come on.

4. Move the forward/reverse pedal to reverse. On
the gear drive tractors, shift the gear selector to
reverse.

5. You should hear an audible click indicating the
PTO is deactivated and the PTO light, on the
dash, should turn off.

Testing the KeyChoice™ Reverse Operating
System - Electric PTO System - Activated

1. With the parking brake released, seat occupied,
turn the ignition switch to “RUN” without starting
the engine.

2. Pull the PTO electric clutch switch to “ON”.

3. Turn the “KeyChoice” key and release.

4. The “KeyChoice” warning light on the dash should
come on.

5. Move the foot pedal to reverse. On the gear drive
model tractors, move the gear selector to reverse.

6. The PTO and “KeyChoice” warning lights on the
dash should remain on.

7. Push the PTO switch to “OFF”.

8. The PTO light and the “KeyChoice” warning lights
should turn off.

Testing the KeyChoice™ Reverse Operating
System - Manual PTO System - Unactivated

1. Move the Power Take Off (PTO) lever to the
“disengage” position and move the gear shift lever
to neutral on the gear shift model tractors.
Depress the clutch/brake pedal.

2. Now start the engine.

Demystification Glossary
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3. While the engine is running, move the PTO lever
to the “engage” position, on gear shift models,
move the gear shift lever in reverse, and on Hydro
models, move the forward/reverse pedal to
reverse.

4. The engine should stop.

Testing the KeyChoice™ Reverse Operating
System - Manual PTO System - Activated

1. Move the PTO lever to the “disengage” position
and move the gear shift lever to neutral on gear
shift models. Depress the clutch/brake pedal on
the Hydro’s.

2. Now start the engine.
3.  Move the PTO lever to the “engage” position and
turn the KeyChoice™ key, located around the seat

area.

4.  Ared light on the dash turns on, indicating the
interlock (Reverse Operating System) is disabled.

5. You should be able to operate the machine in

reverse and the engine/mower will continue to run.

6. Move the PTO lever to the “disengage” position
and the red light should turn off on the dash.

How It Works

Low Voltage - The low voltage portion of the module is
a voltage comparator, checking the charge voltage
from the engine regulator/rectifier system. If the
charge is less than 11 volts D.C., the low voltage
module senses this and activates the indicator lamp on
the dash which will light until the voltage is over 11 volts
D.C.

KeyChoice™ Reverse Operating Module - The
KeyChoice ™ Reverse Operating System Module is
made up of several components, such as diodes and
relays. When it is connected in the circuit, voltage is
applied to certain terminals of the KeyChoice™
Reverse Operating System module from the PTO
switch, reverse switch, and the override switch, which
energizes certain relays in the module. If voltage is not
applied to proper terminals on the KeyChoice™
Reverse Operating System Module, the electric PTO
clutch will stop.

Demystification Glossary

Testing - Low Voltage Testing

Before replacing the Low Voltage/KeyChoice™
Reverse Operating Module, Check the following:

1. Test the battery to make sure it is fully charged
and is in good shape.

2. Next, check the charging system of the engine;
follow the procedure in the appropriate engine
service manual.

3. If the battery checks out and is in good condition
and the charging system checks out and is
charging properly and the battery light on the dash
is on, replace the module. Without specialized
test equipment, it is not practical to test the
module in the field.

KeyChoice™ Reverse Operating
System Module

Purpose

The KeyChoice™ Reverse Operating System Module
must be removed from the wiring harness. Using a
multimeter, check the following (Figure 10).

Figure 10 MVC-869F
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Testing - No Power To Circuit (With Module Out of Circuit)

Meter Scale Meter Probe Negative Meter Probe Positive Meter Reading

Ohms Pin 3 Pin 5 Open (More than 100K ohms)
Diode* Pin 3 Pin 6 .5to 1 Volt

Diode* Pin 3 Pin 1 .5to 1 Volt

Diode* Pin 3 Pin 4 .5to 1 Volt

Ohms Pin 1 Pin 4 350 to 400 ohms

Ohms Pin 2 Pin 4 Open (more the 100K ohms)

*Note: If the multimeter does not have a diode test feature, this test can not be performed. This is not a problem if
powered tests are done. Powered tests must be performed to test relays (see table below).

Testing - Powered Circuit (With Module Out of Circuit)

Volt Meter Battery
Meter Scale Neg Probe Pos Probe | Neg Lead Pos Lead Meter Reading
Ohms Pin 3 Pin 5 Pin 3 Pin 6 <10 Ohms
Volts (Caution) Pin 1 Pin 2 Pin 1 Pin 4 12 Volts***
Volts (Caution) Pin 3 Pin 2 Pin 3 Pin 4 12 Volts***

*** Same as battery voltage

Note: A 12 volt battery is needed for this test. USE CAUTION WHEN MEASURING RESISTANCE WITH A
POWERED CIRCUIT. CONTACTING A VOLTAGE SOURCE WITH A METER IN OHMS POSITION CAN
SERIOUSLY DAMAGE THE METER.
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Module, KeyChoice™ Reverse How It Works
Operatmg SyStem (EIeCt”C PTO The KeyChoice™ Reverse Operating System Module
Cl UtCh) is made up of several components, such as diodes and

relays. When it is connected in the circuit, voltage is
applied to certain terminals of the KeyChoice™

Purpose

Reverse Operating System module from the PTO
The KeyChoice™ Reverse Operating System Module switch, reverse _switch, a_nd the override switch, w_hich
(Figure 11) works with the KeyChoice™ switch, PTO energizes certain relays in the module. If v_oltage is not
switch, and the reverse switch. It responds to the applied to proper terminals on the KeyChoice™
reverse switch. If the override switch (KeyChoice™ Reverse. Operating System Module, the electric PTO
switch) is not activated and the PTO is engaged, it will clutch will stop.

stop the electric PTO clutch. )
Testing

The KeyChoice™ Reverse Operating System Module
must be removed from the wiring harness. Using a
multimeter check the following (Figure 12):

Figure 11 MVC-385X

Figure 12 NMIR Module
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Testing - No Power To Circuit (With Module Out of Circuit)

Meter Scale Meter Probe Negative Meter Probe Positive Meter Reading

Ohms Pin 3 Pin 5 Open (More than 100K ohms)
Diode* Pin 3 Pin 6 .5to 1 Volt

Diode* Pin 3 Pin 1 .5to 1 Volt

Diode* Pin 3 Pin 4 .5to 1 Volt

Ohms Pin 1 Pin 4 350 to 400 ohms

Ohms Pin 2 Pin 4 Open (more the 100K ohms)

*Note: If the multimeter does not have a diode test feature, this test can not be performed. This is not a problem if
powered tests are done. Powered tests must be performed to test relays (see table below).

Testing - Powered Circuit (With Module Out of Circuit)

Volt Meter Battery
Meter Scale Neg Probe Pos Probe | Neg Lead Pos Lead Meter Reading
Ohms Pin 2 Pin5 Pin 3 Pin 6 <10 Ohms
Volts (Caution) Pin 1 Pin 2 Pin 1 Pin 4 12 Volts***
Volts (Caution) Pin 3 Pin 2 Pin 3 Pin 4 12 Volts***

*** Same as battery voltage

Note: A 12 volt battery is needed for this test. USE CAUTION WHEN MEASURING RESISTANCE WITH A
POWERED CIRCUIT. CONTACTING A VOLTAGE SOURCE WITH A METER IN OHMS POSITION CAN
SERIOUSLY DAMAGE THE METER.
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Module, KeyChoice™ Reverse Testing
Operatmg SyStem (Manual PTO The Key Choice™ Reverse Operating System module
Cl UtCh) must be removed from the circuit. Using a multimeter
check the following:
P
trpose Meter Meter
Meter Probe Probe Meter Readin
The Key Choice™ Reverse Operating System module Scale N ; Positi 9
works with the KeyChoice™ switch, PTO switch, and SYEUNTE DI
the reverse switch. It responds to the reverse switch; if Ohms |Pin 3 Pin 1 Open (more than
the override switch (KeyChoice™ switch) is not 100k ohm)
actlyated _and the PTO is engaged, it will stop the Ohms |Pin 3 Pin 2 350 to 450 ohms
engine (Figure 13). y . .
Diode |Pin3 Pin 4 0.7Vto 1.0V *
Diode |[Pin3 Pin 5 0.7Vto 1.0V *
Ohms |Pin 3 Pin 6 Open (more than
100k ohms)

* NOTE: If multimeter does not have a diode scale,
this test can not be done. This is not a problem if
powered tests are done. Powered test must be done to
check out relays (Figure 14).

O O

3
L —_ |
<

< L
Figure 13 mvc-692 5 4
[—— I —— |

How it Works (L

The Key Choice™ Reverse Operating System is made Figure 14
up of several components, such as diodes and relays.
When it is connected in the circuit, voltage is applied to
certain terminals of the Key Choice™ Reverse
Operating System module from the PTO switch,
reverse switch, and the override switch, which
energizes certain relays in the module. If voltage is not

Powered circuit test (with module out of circuit). A
12 volt battery is needed for this test. NOTE: USE
CAUTION WHEN MEASURING RESISTANCE WITH
A POWERED CIRCUIT. CONTACTING A VOLTAGE
SOURCE WITH METER IN OHMS POSITION CAN

applied to the proper terminals on the Key Choice™ SERIOUSLY DAMAGE THE METER.
Reverse Operating System module, the engine will Meter | Meter
stop. B+ Meter | Meter
Ground 45| Probe | Probe | o o | Readin
Neg. Pos. °

Pin 3 Pin4 |Pin3 Pin 1 Ohms [<2 ohms
Pin 3 Pin5 [Pin3 Pin 1 Ohms [<2 ohms
Pin 3 Pin2 |Pin3 Pin 1 Ohms [<2 ohms
Pin 3 Pin2 |Pin3 Pin6 |Volts 12V **

*NOTE: Actual reading should be same as B+
applied to Pin 2.
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Module, Low Voltage Relay

Purpose Purpose

The illumination of the battery light on the dash The relay is used in a variety of ways to turn circuits on
indicates the battery voltage is too low. This is and off.

controlled by the low voltage module (Figure 15).
How It Works
How it works
A relay is an electrically actuated switch.
The low voltage module is a voltage comparator,
checking the charge voltage from the engine regulator/ 1. Coil: Terminals 85 and 86 are connected to a coil.

rectifier system. If the charge voltage is less than 11.3 Applying 12 volts to these terminals energizes the
volts D.C., the low voltage module senses this and coil turning it into an electromagnet.

activates the indicator lamp on the dash which will light

until the voltage is over 12 volts D.C. 2. Switch: Terminals 30, 87, and 87a are actually

part of a single pole, double throw (SPDT) switch.
Terminal 30 is the common lead. The switch is
spring loaded so that 30 and 87a are connected
when the coil is not energized. When the coil is
energized, the switch is “thrown” and 30 and 87
are connected (Figure 16).

Figure 15 mvc-388

Testing

1. Before replacing the low voltage module, test the
battery to make sure it is fully charged and is in
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good shape. Figure 16 MVC-671
2. Next, check the charging system of the engine; Testing
follow the procedure in the appropriate engine
service manual. 1. Disconnect the relay from the harness.
3. If the battery checks out and is in good condition 2. Verify the coil resistance between terminals 85
and the charging system checks out and is and 86 with a multimeter (ohms setting).
charging properly and the battery light on the dash Resistance should be from 70 to 90 ohms. There
is on, replace the low voltage module. Without should be continuity between terminals 87a and
specialized test equipment, it is not practical to 30 (Figure 17).

test the low voltage module in the field.
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3. Connect multimeter (ochms setting) leads to relay Sender’ Fuel
terminals 30 and 87. Ground terminal 86 and
. P/N 94-1716
apply +12 VDC to terminal 85. The relay should ( )
make and break continuity between terminals 30
and 87 as 12 VDC is applied and removed from
terminal 85 (Figure 17).

4. Connect multimeter (ohms setting) leads to relay
terminals 30 and 87a. Apply +12 VDC to terminal
85. With terminal 86 still grounded, the relay
should break and make continuity between
terminals 30 and 87a as 12 VDC is applied and
removed from terminal (Figure 17).

5. Disconnect voltage and multimeter leads from
relay terminals. i

'3

Figure 18 MVC-121

;/:7 87a Purpose

1

I

30 ® : — 87 This electrical component monitors the level of fuel in

the tank (Figure 18).

________ How it Works

Relay_ Located at the bottom of the fuel sender is a float.
(not energized) When fuel runs low in the fuel tank, the float should
drop. When it reaches a certain point, the sensor’s
contacts close and the low fuel light, located on the
dash, lights up.

Figure 17 XL Relay
Testing

1. Disconnect the fuel sender from the wiring
harness and remove from the fuel tank.

2. With a VOM set for continuity, connect to the two
wire leads, hold the fuel sender upright, float in
down position, and the wiring facing the top. You
should have continuity.
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3. Turnthe fuel sender upside down, with the float up
and the wires down. You should have NO
continuity.
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Sender, Fuel
(P/N 95-3971)

mvc-118

Purpose

This electrical component monitors the level of fuel in
the tank (Figure 19).

How it Works

A float is attached to a pivoting lever. This lever rotates
a potentiometer (a device much like the volume control
on your stereo) to vary resistance. The resistance will
be 25 to 200 ohms, plus or minus 20%.

Testing

1. Before removing the unit, verify that the float has
not sunk. Replace the float if it is sunk.

2. Disconnect the sender unit from the wiring
harness and remove from the gas tank.

3. Verify that it matches the resistance in the
following table.

Solenoid

Purpose

The solenoid’s purpose is simply to connect the battery
to the starter motor when the ignition switch is turned to
“START". The solenoid is used to protect the ignition

switch from the high current drawn by the starter motor.

How it Works

The solenoid has two primary parts. One is a coil of
wire wrapped around an iron core. Whenever 12 volts
is applied to the coil, it becomes a magnet. The other
part is a bar type switch (Figure 20). Because it has a
large contact area with the contact terminals it can
easily handle the high current loads required by the
starter motor.

When 12 volts is applied to the coil, it becomes an
electromagnet. This quickly pulls the bar toward
contacts and closes the switch. When power is
removed from the coil, the spring loaded bar returns to
its “normally open” position. The solenoid closes and
opens the switch very quickly. This minimizes the
“arcing” that can damage other types of switches.

The ignition switch is protected because only a small
amount of current is needed to activate the coil.

Float Position Resistance

Full 25 ohms +/- 20%

a _:_rm b
' ————————
Solenoid

(not energized)

Empty 200 ohms +/- 20%

Figure 20 XL Solenoid
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Testing Switch, Brake

1. Disconnect the solenoid from the wiring harness. Purpose

2. With a multimeter (ohms setting), check to ensure
that terminals “c” and “d” are open (no continuity)
(Figure 20).

This double pole plunger type switch has four
terminals. When the brake pedal is depressed, it
completes the safety circuit for start. On tractors with
cruise control, the cruise control circuit is connected to
the brake switch. When the brake pedal is depressed,
the switch opens and the cruise control magnet
disengages.

3. Apply +12 VDC to terminal “a” and ground
terminal “b”. Terminals “c” and “d” should now be
closed (continuity) (Figure 20).

4. You should be able to hear the solenoid switch

e . How it Works
click” when you make the connection.

This double pole plunger switch has four terminals.
When the brake pedal is depressed, it pushes on the
plunger, closing and opening the contacts in the switch.

Testing
1. Disconnect the switch from the wiring harness.

2. Using a multimeter, follow the procedures listed
below (Figure 22):

Figure 21 mvc-675

(A) & (B) Coil Terminals | (C) & (D) Contact Terminals

Figure 22 Brake Switch
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Note: Terminals on actual switch not labeled.

Plunger Not Depressed Plunger Depressed

A/B Terminals - Closed | A/B Terminals - Open
Circuit - Continuity Circuit - No Continuity

C/D Terminals - Open C/D Terminals - Closed
Circuit - No Continuity Circuit - Continuity
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Switch, Cruise Control Testing

P/N 93-0527 and P/N 94-7602 . . -
an 1. Disconnect the switch from the wiring harness.

2. Using a VOM or test lamp, test the continuity of
the terminals using the following diagrams (Figure
25 and Figure 26).

P/N 93-0527

“OFF” Position continuity
between terminals 8 and 7

——||— only

P/N 93-0527
Figure 23 mvc-112 e —

“START” Position
continuity between
terminals 7-8 / 2-3/ 5-6

P/N 94-7602
Figure 24 mvc-114
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Purpose . L
“RUN” Position continuity

This rocker switch is used to provide switching for the between terminals 7-8/2-3

cruise control (Figure 23 and Figure 24).

How it Works

The switch has contacts inside which connect two
terminals in one position while disconnecting them in =
the other. There are 3 positions to the switch; OFF, -
START, and RUN. The start position is spring loaded Figure 25 mvc-163art
so that the switch automatically returns to the “RUN”"

position.
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P/N 94-7602

“OFF” Position no
continuity

“START” Position
continuity between
terminals 2-3 / 5-6

“RUN” Position continuity
between terminals 2-3

Switch, Key
(P/N 88-9830 or 104-2541)

Purpose
This component provides the proper switching for the

starter, ignition, accessories, and safety circuits (Figure
27).

Figure 26

mvc-164art

Demystification Glossary

Figure 27 mvc-166art

How it Works

Detents inside the switch give it 3 positions: OFF, RUN,
and START. The START position is spring loaded so
the cylinder automatically returns to RUN once the key
is released.
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Testing
1. Disconnect the switch from the wiring harness.

2. Verify that continuity exists between the terminals
listed for the switch position. Verify that there is
NO continuity between terminals not listed for the
switch position (Figure 28).

Figure 28 mvc-166
Position Condition
Off No continuity
Start B+1+S
Run B+l+Aand X+Y

Switch, Key
(P/N 99-7429)

-M

Figure 29 mvc-167x

Purpose

This switch provides the proper switching for the
starter, ignition, accessories, and safety circuits (Figure
29).

How it Works

Detents inside the switch give it 3 positions: OFF, RUN,

and START. The START position is spring loaded so
the cylinder returns to RUN once the key is released.
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Testing

1. Disconnect the switch from the wiring harness.

2. Verify that continuity exists between the terminals
listed for the switch position. Verify that there is
NO continuity between terminals not listed for the

switch (Figure 30).

Switch, Key
(P/N 92-6785)

Purpose

This component provides the proper switching for the
starter, ignition, accessories, and safety circuits (Figure
31).

How It Works

Detents inside the switch give it four positions: OFF,
LIGHTS (ACCESSORIES), RUN, and START. The
START position is spring loaded so the cylinder
automatically returns to RUN once the key is released.

Terminals of the ignition switch as viewed from the
terminal end (Figure 31).

-M
|
A
Figure 30 mvc-167x
Position Condition
Off +M+-M
Start B+A+S
Run B+A

Demystification Glossary

Figure 31 ignitionswitchl

B = Battery voltage “in”
S = Starting Circuit
| = Safety & Ignition Circuit

R = Regulator Circuit
L = Light Circuit
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Testing Switch, KeyChoice™ Reverse
Operating System

1. Disconnect the switch from the wiring harness.
2. Verify that continuity exists between the terminals Purpose

listed for the switch position. Verify that there is

NO continuity between terminals not listed for the ~ This switch is used in the Key Choice™ Reverse
switch position (Figure 32). Operating System circuit. When turned to the On

position, it allows the operator to mow in reverse.

How It Works

The switch is basically an on/off switch spring-loaded
to return to the Off position. When turned to the On
position with the PTO engaged, it activates circuits in
the Key Choice™ Reverse Operating System reverse
module and allows the operator to mow in reverse
(Figure 33).

Figure 32
Position Condition
Off No Continuity
Start B+I1+S
Run B+I+R
Run - Lights B+I+R+L
Figure 33 mvc-691

Testing
1. Disconnect the switch from the circuit.

2. With a multimeter, check the continuity across the
two terminals.
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3. Turn the key to the on position and hold, since the
switch is spring loaded. There should be
continuity across the two terminals.

3-22 Demystification Glossary



GLOSSARY

Switch, Light Testing
1. Disconnect the switch from the wiring harness.
2. Using a VOM or test lamp, test the continuity of
the terminals, using the diagrams below (Figure
35).
s N
s R
S— S
1 4
“OFI_:" Position no
2 1l 5 continuity
Figure 34 mvc-108 |
— || —
3 6
Purpose
1
This rocker switch is typically used to provide switching ' '
for the lights (Figure 34).
How it Works
/
[ |
The switch has contacts inside which connect two (- N
terminals in one position while disconnecting the other
two. The rating on the switch is 20 amp capacity at 12 | —
volts. 1 4 “ON” Position
continuity between
m? (5:> terminals 2-3 / 5-6
| — S
3 6
(N

Figure 35 mvcil62art
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Switch, Neutral

Purpose

Used to ensure the transmission is in neutral when
starting the unit. It is activated when the clutch/brake
pedal is depressed.

How It Works

This single pole plunger type switch has two terminals.
When the clutch/brake pedal is depressed, it pushes
on the plunger, closing the contact, and connecting the
two terminals (Figure 36).

Switch, Neutral - Plunger Type

Purpose

Used to ensure the transmission is in neutral when
starting the unit. It is activated when the brake pedal is
depressed.

How it Works

This double pole plunger type switch has four terminals
(Figure 37). When the brake pedal is depressed, it
pulls an arm that pushes on the plunger of the switch,
closing the contacts, and connecting the four terminals.

= ' — I
™,
™y !
————————
Figure 36 mvc-680 Figure 37 MVC-400X

Testing
1. Disconnect the switch from the wiring harness.

2. Check first to ensure that there is NO continuity
between either terminal. Foot OFF the pedal.

3. With the clutch/brake pedal depressed there
should be continuity between the terminals.

Demystification Glossary



GLOSSARY

Testing Switch, Neutral Adjustable - Plunger

1. Disconnect the switch from the wiring harness. Type

2. Using a multimeter, follow the procedure listed
below (Figure 38):

Figure 39 mvc-122

Purpose
Figure 38 Neutral Switch o
Used to ensure the transmission is in neutral and the
Note: Terminals on actual switch not labeled. park brake is engaged. It is activated when the
forward/reverse control handles are in the start position
Plunger Not Depressed Plunger Depressed (Figure 39).
A/B Terminals - Open A/B Terminals - Closed How it Works

Circuit - No Continuity Circuit - Continuity

This single pole plunger type switch has two terminals.
When the forward/reverse control handle is in the start
position (park position), it pushes on the plunger,
closing the contact, and connecting the terminals.

C/D Terminals - Open C/D Terminals - Closed
Circuit - No Continuity Circuit - Continuity

Testing
1. Disconnect the switch from the wiring harness.
2. Using a VOM or test lamp, check first to ensure

that there is NO continuity between either
terminal, plunger out.

@)
@)
")
")
QD
q
<

3. With the plunger pushed in, there should be
continuity between the terminals.
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Switch, PTO

Purpose

The PTO switch is typically used to turn on the Electric
PTO Clutch and to function as part of the safety
interlock system.

How it Works

When the PTO switch is pulled out to the “ON” position,
contacts inside the switch electrically connect various
terminals. One terminal is connected to the wire that
goes directly to the electric clutch. When the PTO is
pulled out to the “ON" position, voltage flows to the
electric clutch and engages.

Testing

1. Disengage the PTO, set the parking brake, and
turn the ignition to OFF and remove the key.

2. Disconnect the wiring harness from the PTO
switch.

3. Pressin on the locking tabs, on each side of the
switch, and pull the switch out of the dash
(towards the rear of the tractor).

4. Verify that there is continuity between the
appropriate terminals in the “ON” and “OFF”
positions, Figure 40.

5. Replace the switch if your test results do not
correspond with those given in Figure 40.

Mount the PTO switch back into the dash and reinstall
the wiring harness.

"OFF" or "IN" Position

OHMMETER

=

. O

Continuity

OHMMETER

; O

Open

"ON'" or "OUT" Position

OHMMETER

<

O

+
P

Open

OHMMETER

S
. O

Open

OHMMETER CHMMETER
) |
n O
Open Continuity
Figure 40 2-24
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GLOSSARY

Switch, Reverse

Purpose

This switch works in the Key Choice™ Reverse
Operating System circuit when the mower (PTO) is
engaged.

How It Works

This single pole plunger type switch has two terminals.
When the unit is shifted in reverse while the mower
blade (PTO engagement lever) is engaged, the reverse
switch opens and will stop the engine, unless the
KeyChoice switch has been operated.

Testing
1. Disconnect the switch from the wiring circuit.

2. With a multimeter, check the continuity across the
terminals. There should be continuity.

3. Depress the plunger on the switch and check the
continuity across the terminals, there should be
NO continuity (Figure 41).

Switch, Seat

Purpose

The switch is in the safety circuit. If the engine is
running and the operator vacates the seat with either
PTO engaged or the parking brake off, the engine will
shut down.

Seat switch (ribbon type) used on 2000 and prior
models (Figure 42)

Figure 41 mvc-685

Demystification Glossary
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Figure 42 MVC-391x

Seat switch (mushroom type) used on 2001 and later
models (Figure 43)

Figure 43 MVC-390x




GLOSSARY

How It Works

When the seat is vacated, the switch is open and there
is no continuity between the two terminals. When the
seat is occupied, the switch closes and there should be
continuity between the two terminals.

Testing

1. Disconnect the switch from the wiring harness.

2. With a multimeter, check the continuity between
the two terminals of the switch. There should be
NO continuity.

3. With weight or pressure on the seat, check the

continuity again on the two terminals of the switch.
There should be continuity.

Demystification Glossary



2006 315-8
2007 Classic GT

Information List (2006 - 2007)

Wiring Diagrams. .. ................. 4-2 & 4-3

Circuit Diagrams
Starter Motor Circuit . .................. 4-4
Spark Circuits . .................. 4-4 & 4-5
Reverse Operating System Circuits. . 4-6 - 4-10
Battery Charge Circuit . ............... 4-10
LightCircuit . ........ ... ... ... ...... 4-11
Low Oil Pressure Light Circuit .......... 4-11
Hourmeter . ......... ... ... . ... .. ... 4-11
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315-8 2006
Classic GT 2007

Wiring Diagram

HEADLIGHT HARNESS
TAIL LIGHTS P

_@_g
S, W

| I -

BK OR
BK OR
R }-
BK OR
F4
N———3 On
10A

PK

lagram

|

PK lGgyw
G) BN BED
! ll“ | = : Sw3
PTO SWITCH
. PTO } ! PYE} SWITCH IS suclww
: CLUTCH |, : IN OFF POSITION
» — VOLT ‘;_. o ..:
METER
BU BU
—pk—(O—sk{ B
| PK BU W
PK PK
pag L) T FOA w
LP3 LP1 [ :
' CLUTCH
(OIL LAMP ) (OVER RIDE LAMP ; = ( ! NMIR "
3) i LVE ! MODULE e
1 ] 1 (PTO LAMP )
1
' i
L 4
GN T St et BK I
| K4
GN T BK :(NEUTRALRELA‘I)
1
I—) OR
PK
sSwz2
(NEUTRAL SWITCH )
SWITCH CLOSES WHEN
SHIFT LEVER IS MOVED
b TO NEUTRAL
GN > Y
N
o vio |gu
Y
+ Tt el ok ol
HOUR SWa (KEvoﬁgvnemnEH LY : K3
= mMETER (REVERSE SWINE I SWITCH CLOSES WHEN : | (NEUTRAL RELAY)
SHIFT LEVER IS MOVED KEY IS TURNED i N :
BK TO REVERSE BK BK b I
| Bk BK
1 | 3y BK
GN
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2006 315-8
2007 Classic GT

Wiring Diagram

sSw4
(IGNITION SWITCH)
L 4 =8 R OFF NO CONNECTION
RUN/LIGHTS BIRL
E } RUN BIR
1 START BIRS
OR PK BN R VIO
WIRE COLOR CODES E
OR —
m() BN BROWN PK  PINK -
L1}
BU BLUE BK BLACK 3
GY GRAY Y YELLOW (Q
PK)———
w WHITE T TAN
VIO VIOLET GN GREEN U
R vio R RED OR ORANGE —
Fi F2 ( S 2
PK son § 254 —
ORgy QJ
FA L] ke i Mo
: I(INTEHLOCK RELAY ) R B+ )
I I i -
[ I L
; STARTER
BK START I },
SPARK PLUG
1 OR [ -]
A IGNITION
3‘[ MODULES
Swi1
(SEAT SWITCH ) vio
N OReATORIS GN  SOLENOID AC
IN THE SEAT HES
AC
w MAG
OIL PRESSURE
I. SWITCH
GN OIL QO 01
OR
i K1
I (KILL RELAY )
|
[}
Y Y-
sw7
(PARK SWITCH }
SWITCH OPENS WHEN
PARK BRAKE IS ENGAGED
BK
BK /» |
= GND
GN -
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Circuits

315-8
Classic GT

2006
2007

Starter Motor Circuit
(ignition switch in “start”)

R [ 1
an: mm : GN
) T
{ O Startor Motor
Starter Solenoid (energized)
_____ - {anargizad)
r’YJI ‘‘‘‘‘ Tor _ om T " ?* ID"
e ! oR. o i oM | I EK
| eat Switch LY
i'@" {operator on) R el
“““ Interlock Relay =
Noutral Ralay i -
(not energized) {anergizad)
[1;?::;.3 PTO Bwiich
(disengaged)
Illll - k.S . Fal Fa BN
Battery Fusa N 3 P i
= {30 amp) Ignition Switch by ° L
{in start) DR[ - : i |
I
ol =
Kill Relay
{energized)
PK VIO
Neutral Switch o ____ 1
(in nautral) Neutral Ralay =
{energized)
Spark Circuit
. L. . — ” e
(ignition switch in “start” position)
Legend
Black Bk
Blue Bu
Brown Bn SRS ST TR ST .
Green Gn ! | SPARK PLUG
| |
Grey Gy | IGNITION |
Orange Or | MODULES
Pink Pk |
Red Re Dashed lines do not carry current |
Tan T TS
Violet Vio !
White W !
Yellow Y :
o v T ok
1
_______ I i
GY ! a ! i
i OR OR;, Ay Y
I o T
I e ! 1: L E —
1 P
:—ﬂgﬁ‘: Kill Relay
I (] .
———————— (energized)
||||% z R @ PK m i Neutral Relay
w (not energized)
Battery Fuse Fuse :
— (30 amp) Ignition Switch (10 amp) PTO Switch
(in start) (disengaged)
Y

Yi :
_:—Q/o_:—‘
PK s} 1 ;
1
I

M BK
E e
________ 1
Neutral Relay —

(energized)

Neutral Switch
(brake applied)
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2006 315-8
2007 Classic GT

Spark Circuit
(ignition switch in “run”)

IGNITION |
MODULE

Dashed lines do not carry current

L 2 o I—- e | BK
R m PK PK  mmmmmmme . =
I‘I @ m Wi, L o OR DR:_%}IVEY BK| BK
Battery Fuse s : Fuse 1=, i Seat Switch ) el ! Park Switch i
(30 amp) '9“"(:3':3[:")’““ {10 amp) i_‘{g}: {operator on) Kill Relay (not in park) =
________ 1 17
Interlock Relay {snesgred)
(not energized)
Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y

O
ﬁ
0
c
;l
&
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315-8 2006
Classic GT 2007

Reverse Operating System Circuit
(PTO “off”, in forward)

Dashed lines do not carry current

\=—

BN BK

fmmmmm— - ——— iagng!
| PTO Clutch
| (not energized) ——

- | HVJ:- -0 i BU
BN ! '
R PKT ° o1BU
R J
PTO Switch
|‘| R 6} o R Og ? PK ({U PK (disengaged)
Battery Fuse - ! Fuse
— (30 amp) Ignltl_un Switch (10 amp)
(in run) PK
i
NMIR MODULE . i
(energized) '
Legend E
Black Bk E
Blue Bu '
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk GN _  BK
Red R s i
T:n Te Reverse Switch
Violet Vio (in forward) —
White w
Yellow Y

0
=
3
O
=
O
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2006
2007

315-8
Classic GT

Reverse Operating System Circuit
(PTO “on”, in forward)

N
BN ~m BK

[

Fuse
(30 amp)
Legend

Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y

PTO Clutch |
(energized) ==
BK fﬁ‘i w N
| PTO Lamp
— (on) w E"""""‘. Bl
BN: ©° !
— O
— PR ¥
/’\ PTO Switch
P d
R [ o) PK mpk (engaged)
\& 1/
Ignition Switch Fles
gniton switc 10 am
(in run) ( P PK
NMIR MODULE

Demystification Guide
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GN BK
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Reverse Switch
(in forward) —
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315-8 2006
Classic GT 2007

Reverse Operating System Circuit
(PTO “on”, in reverse)

BK

BN
[mm = m = — ===
| PTO Clutch
| (not energized) =—
BK w ot }* _____
1
PTO Lamp | |
(off) | LWt 1

W, '
| B J:_ _Q‘*-o - :—B—
[ BN: ° -
PR o 4BUL _
; 1
__________ 4
m PTO Switch
PK PK engaged
[fs i g g™l
1 Battery Fuse o ) Fuse
= (30 amp) Ignltl_on Switch (10 amp)
(in run) PK
i
i
Legend NMIR MODULE |
Black Bk (not energized) |
Blue Bu i
Brown Bn H
Green Gn E
Grey Gy :
Orange o | ey T
Pink Pk
Red Re
Tan T
Violet Vio BK
White w
Yellow Y Reverse Switch
(in reverse) —

0
=
3
O
=
O
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2006
2007

315-8
Classic GT

EK@W

Reverse Operating System Circuit
(Override key switch “activated”)

N——
ENmEK

PTO Clutch
( energized) S

PTO Lamp

= (on)

- o)

Battery Fuse

= (30 amp) Igniti_on Switch
(in run)
Legend

Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T

Violet Vio
White w
Yellow Y

Demystification Guide
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Fuse
(10 amp)

PK

PTO Switch
(engaged)

NMIR MODULE
(energized)

PTO QOver Ride Lamp
(on)

Key Over Ride Switch
(Activated)

Reverse Switch
(in reverse) 2

O
ﬁ
0
c
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2006
2007

315-8
Classic GT

Reverse Operating System Circuit
(PTO “on”, in reverse, override mode)

Na—
BNWBK

PTO Clutch L
( energized) =
BK @ w Fan w
—L PTO Lamp
el (on) W, i BU
BN ° !
PK_| . BU
PTO Switch
R R m PK PK (engaged)
11 O—0r
Battery Fuse s etk Fuse
r—p gnitiion Switc!
(30 amp) Hn ) (10 amp) PK
NMIR MODULE i i
(energized) ! i
Legend i i
Black Bk ; |
Blue Bu - SRDTRED R P
Brown Bn BK
Green Gn
Grey Gy
Orange Oor PK @ T & BK
Pink Pk PTO Over Ride Lamp I Key Over Ride Switch
Red Re +
(on) [ (Not Activated)
Tan T !
Violet Vio |
White w ' BK
Yellow Y ¢~ So—
Reverse Switch
(in reverse) o
Battery Charge Circuit
W (ignition switch in “run”)
o
Vio vio (R B Re Q Re |
| - —_— AC U _l
'6 = Fuse i Fuse Battery =
Altenator : sctifie (25 amp) gnition (30 amp)
Regulator/Rectifier P Switch p
(in run)
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2006 315-8
2007 Classic GT

Light Circuit

Headlights
(on)

OR BK

—i|1]

| Battery Fuse Fuse

— (30 amp) Ignition Switch (10 amp)
(in run lights)

Tail lights
(on)

M

| S|

M

e

OR

BK

Low Oil Pressure Light Circuit
(ignition switch in “run”)

ﬁ|||||Re ﬂjone @ Pk MPR Pk @ Gn 6[101:._. _JT_

Battery Fuse o Fuse Low Oil
Ignition
ot gwitch He:amp) FigeastiRL it Low Oil
(in run) Pressure Switch

(opens with oil pressure)

Hourmeter O
(ignition switch in “run”) g

i|||||er mRe @ Pk mpk Pk @ Gn Gn @ J_;

Battery Fuse " Fuse Low Oil Hour Meter =
(30 amp) Ignl_tlon (10 amp) Pressure Light
Switch 35Ure Lig
(inrun)
Legend

Black Bk

Blue Bu

Brown Bn

Green Gn

Grey Gy

Orange Or

Pink Pk

Red Re

Tan T

Violet Vio

White w

Yellow Y
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Information List (2006 - 2007)

Wiring Diagram . .............. ... ....... 5-2
Circuit Diagrams
Starter Motor Circuit . ............... 5-3
Spark Circuits . ............... 5-3&5-4
Battery Charge Circuit . .. ............ 5-4
PTO Clutch Circuit . .. ............... 5-4
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lagram

o

Iring

W

Z380, 2420, Z480

2006

Wiring Diagram

SW1
WIRE COLOR CODES

X
BN BROWN PK [

BU BLUE BK
GY GRAY ¥
w WHITE il
VIO VIOLET GN
R RED OR

PINK
BLACK
YELLOW
TAN
GREEN
ORANGE

= 1=
—

sw2
(PTO)
s

o PK

BN

P~

SHOWN IN OR
OFF POSITION

(IGNITION)

S

= w
——>

KEY SWITCH PN 88-9830

OFF
ON BIA AND XY
START BIS

NO CONNECTION

F2
;}.’ﬁ VIO { £X"11| ALTERNATOR

sw3
(BRAKE)
SHOWN WITH
PARK BRAKE
DISENGAGED

sSw4a 5

SEAT
SHOV\SN WI'I}H
OPERATOR
IN SEAT

PTO ¥
SW5
CLUTCH
=D g 5, (BRAKE)
SHOWN WITH

PARK BRAKE
DISENGAGED w

L 2

=1

FUEL SOLENOID
MAGNETO

@D

3]

K1
(KILL RELAY)

| PR I R |

| o AR~ |

BK.
BK:

SOLENOID

BATTERY +

START
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2006

Z380, 2420, 2480

Starter Motor Circuit
(ignition switch in “start)

R
| D I —
R R | R Starter Motor "
" ) (energized)
BU BU! ! GN
1 I
1 ]
Starter Solenoid
(energized)
JE———— a1
5 BU GN: o | BK
:‘l‘IIR d’\/c = PK PKO GY w ¥ y: ilax
Batt Ql/ Z . : "E"m i
=E alery Fuse Ignition Switch PTO Switch Brake Switch Brake Switch SR ]
(30 amp) (i stait) (PTO off) (brake on) (brake on) Kill Relay —
(energized)
Y MM
Fuel Solenoid |
(energized) _L_
Spark Circuit
(ignition switch in “start”)
Legend
Black Bk
Blue Bu jm === I
Brown Bn | | SPARK PLUG
Green Gn | |
Grey Gy | IGNITION |
Orange Or | MODULE
Pink Pk |
Red Re |
Tan T |
Violet Vio " ;
White W Dashed lines do not carry current |
Yellow Y |
|
|
|
I
|
. . e
il I S | BK
1 i
| R m PK pK O GY w i |
| ‘ I l I B OK_L;) o—0 o—o0 o—o0 o— oY Y, :
| Battery F U PTO Switch Brake Switch Brake Switch b i
= (30amp) lgnition Switch (PTO off) (brake on) (brake on) Kill Relay =
(in start) (energized)
¥

Demystification Guide
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Fuel Solenoid |
(energized)
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Z380, 2420, Z480 2006

Spark Circuit
(ignition switch in “run”)

I
|
|
1 IGNITION
Legend | MODULES
Black Bk :
Blue Bu :
Brown Bn Dashed lines do not carry current |
Green Gn |
Grey Gy I
Orange Or I
Pink Pk |
Red Re |
Tan T |
Violet Vio |
White w !
Yellow Y !
[}
[Fesas sl Wite E
T
I
orR i Bl © 0. o W
- - | '
Seat Switch : __________ |
(operator on) Kill Relay —
PK : -
o g (energized)
| R R O—0O
I | ‘ | S \B [/ PK A
Batter Y
| i Y Fuse i .
= Ignition Switch ;
(30 amp) : Fuel Solenoid
(in run) (energized) L

Battery Charge Circuit
(ignition switch in “run”)

4@ N VIO m VIO @ R ,;( ] ; R ||| —
B
e . Euse Fuse Battery _1_
—  Alternator Diode (25 amp) Ignition Switch (30 amp) y —
(in run)
(S PTO Clutch Circuit
(ignition switch in “run”)
5 =
.||||| = R PK PK _ ~ BN BN ~yy L BK
1 L Lr
Battely ; B 1 PTO Switch PTO Clutch
— use i ~I
== Ty Igniti'on Switch (PTO on) (energized) —
(in run)
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Wiring Diagram . .............. ... ....... 6-2
Circuit Diagrams
Starter Motor Circuit . ............... 6-3
Spark Circuits . ............... 6-3 & 6-4
PTO Clutch Circuit . .. ............... 6-4
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Z480, Z440 (Int’l) 2006
2007

Wiring Diagram

swi

(IGNITION)
WIRE COLOR CODES KEY SWITCH PN 83-5830

?H OFF NO CONNECTION

=<
>

ON BIA  AND XY
START BIS

BN BROWN PK  PINK H
BU BLUE BK BLACK

GY GRAY Y YELLOW
W WHITE T TAN

VIO VIOLET GN GREEN
R RED OR ORANGE

lagram

o

30A

swa2

F2
o v vio I E:ll| REGULATOR
25A
BN Q{pTO’

o PK Y =2 | FUEL SOLENOID

~
~ W — 1
SHOWN IN w —= MAGNETO

OFF POSITION

iring

o

=
o
e

£3
SW3 {04
L (BRAKE)

SHOWN WITH BU
/ PARK BRAKE swa b

SEAT
DISENGAGED SHOWN WITH OR

OPERATOR
IN SEAT

PTO N OR =8 | to

CLUTCH SWs HEADLIGHT
L, (BRAKE)
{ - A | HARNESS

SHOWN WITH
PARK BRAKE
DISENGAGED

GN R BATTERY +
R START

fl

SOLENCID

K1
(KILL RELAY)

Y |

= GND
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2006 Z480, Z440 (Int’l)
2007

Starter Motor Circuit
(ignition switch in “start)

R Starter Motor

BU BU

]

1
AL GN

1

1

Starter Solenoid

BU GNI ° | BK
s R o —A—o/"_"l, .
B | PK PK GY w Y yi ! BK
O O — :
Battery Fuse B ] PTO Switch Brake Switch Brake Switch el
—_= (30 amp) Ignition Switch .
P Kill Relay —
Y _mm
Fuel Solenoid |
Spark Circuit
(ignition switch in “start”)
Legend
Black Bk
Blue Bu
Brown Bn SPARK PLUG
Green Gn
Grey Gy IGNITION 6
Orange Or MODULE
Pink Pk s _ﬂ-
Red Re I
Tan T ‘l < >
Violet Vio f—
White w -
Yellow Y O
L1}
~+
W ! ek n
N o ]
R R PK PK GY w Y Y, L LBK
‘ ! | ! | S L9 B I b ‘ ) I et
PTO Switch Brake Switch Brake Switch [
Battery Fuse :
= (30 amp) Ignition Switch Kill Relay —

Y
Fuel Solenoid
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Z480, Z440 (Int’l) 2006
2007

Spark Circuit
(ignition switch in “run”)

Legend
Black Bk SPARK PLUG
Blue Bu
Brown Bn IGNITION s X
Sroen o MODULES
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y
w :"'O' """" H
— 1]
OR Y Yi !
Seat Switch e
o oK Kill Relay —
Y
R R O—0
‘ I ‘ I > 5 \B L/ P N
Battery Fuse Y
= (30amp) lgnition Switch Fuel Solenoid
PTO Clutch Circuit
(ignition switch in “run”)
o \&; =y H 8K
I||||| R m R ~ PK PK o o BN BN GN} ;
Baﬂely ; w PTO Switch PTO Clutch ; ;
use i
e {30 amp} |gniti°n Switch {PTO Onj (energlzed} --_------:
(in run) Kill Relay —

(energized)

7
=
-
O
=
O

6-4 Demystification Guide



2006 ZX480, ZX525 (Int'l), ZX525
2007 ZX440 (Int’l)
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(2006)  ZX480,ZX525 (Int’'l) ZX525
(2007)  ZX440 (Int’])

Wiring Diagram . ........................ 7-2
Circuit Diagrams
Starter Motor Circuit . ............... 7-3
Spark Circuits . ............... 7-3& 7-4
Battery Charge Circuit . . ............. 7-4
PTO Clutch Circuit . .. ............... 7-4
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ZX480, ZX525 (Int’l), ZX525

ZX440 (Int’l)

2006
2007

Wiring Diagram

— KEY SWITCH
WIRE COLOR CODES (IGNITION) OFF NO CONNECTION
oN BIA AND XY
Y 1 X - B
BN  BROWN PK  PINK START BIS
BU BLUE BK BLACK m
E GY  GRAY Y YELLOW [ [5] | TERMINAL VIEW FROM
W WHITE TAN BACK OF SWITCH
CU VIO  VIOLET GN  GREEN PK ar BY VIO KEV-EW
S R RED OR  ORANGE | -
c) VIO —"\_—VI0 @ REGULATOR
CU sw2 §C)E =
» — (PTO)
g
D N Pk PK i =17 I FUEL SOLENOID
=
SHOWN IN
c) OFF POSITION
1
- Yy GY F3
i
R 10A
= Tl o | o
i ‘ | (BRAKE) (SEAT)
- | SHOWN WITH SHRA AN OR
i | PARK BRAKE i SENT F
! DISENGAGED
BN | ]
[ . . |
PTO VIO VIO or——&=1 | TO
={] E e | R HEADLIGHT
BK =» HARNESS
——BK
Swa SHOWN WITH
GN (NEUTRAL) | LEVERIN R BATTERY +
NEUTRAL R START
POSITION |
& o
ul
SHOWN WITH -ﬂ"
SWs LEVER IN oLEROD
(NEUTRAL) | NEUTRAL
POSITION
T
K1
(KILL RELAY)
= GND
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2006
2007

ZX480, ZX525 (Int’'l), ZX525

ZX440 (Int’l)

Starter Motor Circuit
(ignition switch in “start)

R
R R i j‘ R Starter Motor
v = (energized)
BU BU! (yyyL LGN
i i
Starter Solenoid
(energized)
[P 2 e ek
1
BU : D/n ; GNI Y
it « s s
B, PK PK o GY | I vio w Y Y !Bk
1 1 I I—-—l 1
Battery Fuse iGititien Switeh PTO Switch tmmmpmsanos . Neutral Switch  Neutral Switch R—— |
== 30 am)| YNIEIoN SWILC PTO of Brake Switch in neutral in neutral :
( i {in start) ( " (parking brake on) : ) : J KikRelay ==
(energized)
PK
Fuel Solenoid
(energized) _L_
Spark Circuit
(ignition switch in “start”)
Legend
Black Bk
Blue Bu
Brown Bn | i (=i =iy
Green Gn |SPARK PLUG | | SPARK PLUG
Grey Gy 1 | |
IGNITION
S.raknge (p)li : 6 | MODIJLESI 6
n
Red Re : ¢ N
Tan T |
Violet Vio |
White W Dashed lines do not carry current
Yellow Y |
|
1
I
|
|
= gy
! i [ 1
1} 1
|\|||—B—<§ | o—= moo PK e O Gy | | vio w ¥ v! rr‘rh:lBK
) 1
LR ; U PTO Switch lemmmmmmmmm ! Neutral Switch  Neutral Switch [
- use o ; (PTO off) Brake Switch (in neutral) (in neutral) Kill Rel -
= (30 amp) Tanition Switch (parking brake on) N =

(in start)
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Fuel Solenoid
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(energized)
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ZX480, ZX525 (Int’'l), ZX525 2006
ZX440 (Int’l) 2007

Spark Circuit
(ignition switch in “run”)

______ L |

Legend |SPARK PLUG! | SPARK PLUG
[ [
Black Bk ! | I
1 IGNITION
Blue Bu | 10F |' mopuLes!| 407
Brown Bn Dashed lines do not carry current
! H—$
Green Gn .
Grey Gy 1
Orange Or I
Pink Pk :
Red Re 1
Tan T :
Violet Vio I
White w I
Yellow Y :
| Wz H
i i
------------- \ i |
oR . Vvio | Ly YLl
H ] ! L-_I 1
Seat Switch ! E Lo
. L (operatoron) —e | Kill Relay =
""""""" energized
| r R PK Brake Switch (energ )
N m "o (parking brake off)
Battery Fuse
= (30 amp) Ignition Switch
(in run)

PK
Fuel Solenoid
(energized) L

Battery Charge Circuit
(ignition switch in “run”)

VIO VIO @ R d ] p R ||||‘}_

—1 Fuse
—  Alternator Voltage Regulator (25 amp) Ignition Switch (30 amp) —

(in run)

PTO Clutch Circuit
(ignition switch in “run”)

7
=
-
O
=
O

.
m o | -] 1 BK
PK PK M
IMII R m R U‘Q P o o-BN BN :
| Battery Fuse lanition Switch P:-lgrgfrt:):h '{DBTH‘Z:?J::;%]; -------- :
= (30 amp) gnition Switc Kill Relay —=

{ln run} (energized)
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2006 1332-G (Int'l)
2007 G132 (Int'l)
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Information List (2006 - 2007)

Wiring Diagrams . .................. 8-2 & 8-3
Circuit Diagrams
Starter Motor Circuit ................ 8-4
Spark Circuits . ................ 8-4 - 8-7
Battery Charge Circuit . .. ............ 8-8
Bag Full Circuit . ................... 8-8
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1332-G (Int’l) 2006
G132 (Int’l) 2007

Wiring Diagram

@
=
o

ALTERNATOR STARTER %

MAGNET
wo 1| r@— [l1anD
§ g @ GRAY
@ @ (KN:;LAV}

| a1 BLACK

ill ——— @—mte

ﬁ 5 2l ORANGE ORANGE 5,
? WHITE/BLACK 1%'5

ﬁ BROWN

1l

lagram
BLACK @

o

GRAY @

iring

$I
b -

ORANGE LAMP  gep LAMP
(BAG FULL) (OVER RIDE)

|0

=
(O]
Enowue

ORANGE
w
P4

(seam) |
SHOWNWHEN |
OPERATOR IS NOT |
ONTHE SEAT |

WHITE
WHITE
WHITE

-=ff] —+=

BLACKG & @ O

"—@:l_@ - = + w
GND 1 =1r @ 2 @
= > BROWN
= 12v DC ﬁ g %
BATTERY = 3
=
g g RED A RED
© N ORANGE 7

®
®

S7 r -1—1
(BAG FULL) | 1
F2 SWITCH CLOSES | I
KEY SWITCH 7.5A @ WHEN GRASS I |
. BAG IS FULL
OFF NO CONNECTION MICRO SWITCH 1_ _}
ON BIA AND XY % BAGFULL ==
START BIS 2
o RED/BLACK
¥
® 3 7
@ M= RED/WHITE 3
Om= @  oRANGE é _GND g
— ¥
®m= @ Turauoise
® ® RrepBLACK I —
RED/BLACK |
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2006 1332-G (Int’l)
2007 G132 (Int'l)

Wiring Diagram

L ___ N1}
-
L1}
L ___ N1}
-
ORANGE
TURQUOISE
_TURQUOISE
TURQ./BLACK o N TURQUBLACK
(53
3
® ® 2 ®
-4
A g &
=
55|r ~l - T71S6 1= T~ 1s2
(BRAKE) | ! 1 I(REVERSE) | ! :(p_m,
SHOWN WITH | | 1 | SHOWN | SHOWN WITH
BRAKE I 1 | IN NEUTRAL | | BTO
DISENGAGED | ‘]_ | [ o 1 -I .l | DISENGAGED
= — - — - —— i —
Y o H 7@ ®
OVERRIDE
Bk ki r RED/BLACK
KEY SWITCH
& Rep p
s e @ INTURQ./BLACK,
I 16 %
| L m= URQ./BLACK
I 1 @
: ! N_RED
5 Is
| —et m= " @ BROWN A7) _TURQUOISE /1
: —+ m=_AN @@ TURQUOISE T\
1
| U m= ()-RARGE iy
I f’ |
1 13
Lol 6
RED/BLACK NMIR MODULE RED/BLACK
GND
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1332-G (Int’l) 2006
G132 (Int’l) 2007

Starter Motor Circuit
(ignition switch in “start)

-t 1
Red Red| | Red Red
I
_ omme ! eryn iwhwses
| i
o i Starter Motor = [ o
Starter Solenoid (energized) 1 H
{energized) | |
1
1
]
1
I
1
I
I
1
i
Ll i
1
1
1
1
]
i
_______ a P i 1
Red g g 1 | (| i
1 RediBlack | 1 Turquoise Turquoise | 1 Brown @ ! e 1 Omnge A | ] 0 Cmmmsemmmeae
Batt : i 1 i NMIR Module
attery et s
= @ ';”:;p] lgnition Switch PTO Switch BrakeSwitch ot (energized)
¥ {in start) (PTO off) (brake on) Kill R.alay
(energized)
Spark Circuit
. iy . — ”
(ignition switch in “start”)
- . ;
! |l SPARK PLUG Sy
|
| IGNITION |
MODULE
Dashed lines do not carry current !
|
|
|
|
m Tan (J\
|
H |
" — |
|
3 i“;;"‘] | _Gray jm======
@) wil i | :
I Red/Black | | Turquoise i TR I Brown | e | Oranae A | 0 ‘mmmmmmmm———m—=
e it 81 ] . . . : NMIR Module
Y  Fusg 2090 e mesmeasses smseeee
P 7 ;uﬂﬁipl Igniticn Switch FERy owitah BrakeSwitch temmmmen ¥ (energized)
( ) ' (in start) (PTO off) {brake on) Kill Refay
(energized)
Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y
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2006
2007

1332-G (Int’l)
G132 (Int'l)

Spark Circuit
(ignition switch in “run”)

Gray
I
| i SPARK PLUG
I IGNITION |
| MODULE
Dashed lines do not carry current :
I
I Ji e i i
1
I | i
]
I 1 T
S s 1 :
Turg/Black T Turg/Black | 1 Brown ! !
] ] ! i
I e ——— |
—O/z \ Reverse Switch H
PTO Switch {in forward) :
(PTO on) I Brown \
! i
1] ; ;
Battery Fuse 2 - | _ _ _ _Gray p=o==== i
— (7.5 amp) lgmh_un Switch : !
{in run) I ]
T Brown [ i
: : ! Black
Seat Switch W ! H
(operator on) Kill Relay ——————————
(energized) = NMIR Module
{energized)
Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White W
Yellow Y
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1332-G (Int’l)
G132 (Int'l)

2006
2007

Spark Circuit
(in reverse, PTO “on”)

]
Battery Fuse

(7.5 amp)

Ignition Switch
{in run)

Red/Black

Turquoise

Ignition Module
(grounded)

SPARK PLUG

IGHITION
MODULE

! i
H 1

1
Turg/Black Turg/Elack i
______ i !
Turg/Black P Turg/Black | 1 Brown ! !
] I | 1 1

rmmm—m e 1
_U/Z Reverse Switch | N E— H
PTO Switch (in reverse) | — !
(PTO on) - == - == 1
i i
—— | !
Oray iFos=ems Oranget _ _ H
[ i i
1 ! 1

o Brown Lrpm-r}r‘_()rﬂgy y | H :B| :
ac|

Seat Switch H H
H ]

(operator on)

Kill Relay
(not energized) =3

Dashed lines do not carry current

NMIR Module
(not energized)

Spark Circuit

(in reverse, override key switch activated)

Legend
Black Bk
Blue Bu | e e - - |
Brown Bn Dashed lines do not carry current | [ SEARK. PLL
Green Gn I Gnimon |
Grey Gy 1 MODULE
Orange or I
Pink Pk I
Red Re :
Tan T
: . TurgBlack Rod o
Violet Vio Over Ride Key Switch
White m (activated) | T i
I [
Yellow Y | I !
| T I
' I
Turg/Black Fant Turg/Black D/O— H_ruw: " IP :
| Rod | !
o o Reverse Switch | T !
PTO Switch I (in reverse) I — i
Red/Black {PTQ an) ] R e e B !
Red/White 1 ! I
{1 Turquaiss _'_H—x !
I R e
Battery Fuse o 4 it = 1 Black ME |
— (7.5 amp) ignll:_on Switch ¥ H :
{in run) | ] I
Turguolse o o Brown . I I
1 ] ) Black
Seat Switch R 1
(operator on) Kill Relay R )
(energized) — NMIR Module
(energized)
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2006 1332-G (Int'l)
2007 G132 (Int'l)

Spark Circuit
(in reverse, PTO “on”, override mode)

I
| SPARK PLUG

|
|
|
|
|
|
|
|
|
|
|
Turg/Black /Ty Turg/Black o Brovm
1
|
|
|
|

} ]

1
I

Turg/Black Turg(Black | x

: 1

: 1

1

s | I

- 2 Reverse Switch | Red | '

{in revarse) | T H

PTO Switch I 5 ] ]

Red/Blagk (PTO on) - — ey :

Red h H

1 Turguolse —'—ﬂ—l ]

1

Battery Fuse L T s Orange | !
— iti |

— (7.5 amp) Ignm.nn Switch : ] 1

(in run) i I !

Turguoise o—Drown + i !

- 1 | Black

Seat Switch i i i :

(operator on) Kill Relay | RO

(energized) = NMIR Module

(energized)

Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y

O
q
O
El
=+
n
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1332-G (Int’l) 2006
G132 (Int’l) 2007

Battery Charge Circuit

— 7% p— o—=2—i|i|—
ol Diode Fuse Battery _1_
— Alternator (7.5 amp) —
Bag Full Circuit
(ignition switch in “run”)
‘ | | ||-R RIW R/B & o OR @ BK
B I Bag Full Switch  Bag Full Light
Battery Fuse
— (7.5 amp) Ignition Switch (bag full) (on) —a
(in run)

Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y
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Information List (2006 - 2007)

Wiring Diagrams . . .. ................ 9-2 & 9-3
Circuit Diagrams
Starter Motor Circuit . ................ 9-4
Spark Circuits . ................. 9-4 - 9-7
Battery Charge Circuit ............... 9-7
Bag Full Circuit . . ................... 9-8
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1332-H (Int'l) 2006
2007

Wiring Diagram

E i
CG ALTERNATOR STARTER % _GND
e MAGNET
c) ND I|| I@I r@ ]]lGHD é
-
© =
» — @
A :
[+ 4
o
GRAY GRAY
@)) sl £(® T >
e
C (D) (Kill RELAY )
[ : | SOLENOID GRAY -l.l_n:_:’T_-L .ELACK
» — ﬁ |}= @—l:'ml |‘ ° |
F1 — 5 21 ORANGE ORANGE
; 75A E ? AL B, WHITE/BLACK m_:_@_r%
? ﬁ@ BROWN
@
RED ORANGE LAMP  Rgp LAMP z
{BAG FULL) (OVER RIDE) 2
w o
Q
© b .
o| & s41 :
z| © wl w¥ (SEAT) |
= = = SHOWN WHEN | :
| E = OPERATOR IS NOT
= = = ON THE SEAT L q_ _
& ELACK® ® - . & @ O ﬁ
GND 1 =1 @ @
—3 BROWN
- 12V DC >
BATTERY gﬁ
3 RED P RED
a N ORANGE w 7
©F L g
g
&
=
=
r -l_l s7
| | (BAG FULL)
F2 | | swiTcH CLOSES
KEY SWITCH 7.5 @ | | WHEN GRASS
I 1 BAG IS FULL
OFF NO CONNECTION w — | 2 micro swiTcH
ON BIA AND XY x BAG FULL
START BIS g
@
® é @ RED/BLACK
RED/WHITE = e
@
@ m='—() GND a
Om= ORANGE cl, [
— =
On= @ turcuoise
o (&) RED/BLACK | 7
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2006
2007

1332-H Int’l)

H132 (Int'l)

Wiring Diagram

N
GND
&
3
o
GRAY A\ GRAY
rd
A GRay A
ORANGE
TURQUOISE AN AN,
TURQUOISE
>
> a0 P K, TURQJBLACK
G 5 3
: ® ®
® OO = le) g
= =
g & = 2 &
TTo1 roiss r—-I1s6 I~T——[1s2
S8, [T | (BRAKE) | | (REVERSE) | | | PTO
(FORWARD) | 1 ! | SHOWN WITH I I sHowN 1 | sHOWNWITH
SHOWN IN | | | BRAKE 1 1 1N NEUTRAL 1 | PO
weuTRAL | ! | DISENGAGED | 1 I | DISENGAGED
e e = A 12
o = ?@ ©
BROWN
Ry S3 TREDJBLACK
7 GRAY/BLACK (OVERRIDE)
MOMENTARY
RED GRAY/BLACKY rh\ KEY SWITCH
NTURQL/IBLACK,
4
L5
<
3
@
N RED @
@ TURQUOISE (TN
e TURQUOISE _ #T™
T
BLACK
rep/BLAcKk  NMIR MODULE @
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Circuits

1332-H (Int’l)

2006
2007

Starter Motor Circuit
(ignition switch in “start)

Rad

y—_ Red Rad

]
! 2
faaaa White/Black

Starter Motor =ik AL S N Cr e =
(energized)

Starter Solenoid
{energized)

Orange R’ ! I :
Red j : | : 1
1! 1 | Turguoise Turquoise | | Brown @ 1 e (Orange AN ||| 020 mmmmmmme—e————
LR B T ¥ T : NMIR Module
attery Fus e gemmmmewes e i
— po ﬁuar:m Ignition Switch TO Switch BrakeSwitch ’ (energized)
; (in start) (PTO off) (brake on) Kill Ralay
{energized)
Spark Circuit
. .- . — ”
(ignition switch in “start”)
i 1
| e— |
! 1
Grsy.lBlsckJ — LGray
PR =
1 ] |
| P
I Reverse Switch | &
?mﬂalﬁc"—' (in neutral) ' il el —“ll
! | | SPARK PLUG S
Dashed lines do not carry current I | :
IGNITION
I GrayBlack ;™~o_Grav, MODULE
Forward Switch

|
|
|
|
| (in neutral)
|
|
|
|
|

1 1
Red S : : :
| ! | ! B f | Turquoise | Turquoise ! i Lommge y | '-mmmmmmm-=--
' o . e
= (7.5 amp) lgnition Switch PTO Switch BrakeSwitoh s "
(in start) (PTO off) (brake on) ill Relay
(energized)
Legend = -

Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T

Violet Vio
White w

Yellow Y
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2006 1332-H Int’l)
2007 H132 (Int'])

Spark Circuit
(ignition switch in “run”)

Gray
: : SPARK PLUG
I IGNITION |
1 MODULE
Dashed lines do not carry current :
1 N aeisieseie |
i §—s !
l
1 GrayfBlack | | Black
1 I AR
1 | BrakeSwitch
\ Gray_ _ GrayiBlack _| (brake off)
| i Forward Switch .
1 | {in forward) I =
|
I _ Gy |
I's=m===g e ———
1 ; | i i
1 : ey | i i
; 1By 4~ ] GeayBlack _ | ! .
I 1 !
A Turg/Black i : Brown 1 E
| P i ! 1
o -] I Reverse Switch : |
PTO Switch | {in forward) !
RedBlack (PTO on) ; Brown i
| | || Turguoise | i
Battery Fuse L e G, H
- a ; '
— (7.5 amp) Ignition Switch H i
{in run) 1 1
Brown : 1
1 Black
Seat Switch Pat o
(eperator on) KilRetay  _1l_ == lccccccccaee=d
(energized) == NMIR Module
(energized)
Legend
Black Bk
Blue Bu =
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White W
Yellow Y

O
ﬁ
0
c
;l
&
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1332-H (Int'l) 2006
2007

Spark Circuit
(in reverse, PTO “on”)

Ignition Module
(grounded)

SPARK PLUG

IGNITION
MODULE

|
i
i
Turg/Black Turg/Black |
i
Turg/Black N Turg/Black ‘I u_"LEmwn :
F T ] 1 |
________ |

2 Reverse Switch | =
PTO Switch (in reverse) | 5 |
i

Red/Black (PTO on) i .ﬂ"‘_:_u AP ._.I
[

1L & — b

Battery Fuse
(7.5 amp)

Ignition Switch
{in run)

1|

Brown

SeatSwitech . __TT_
(operator on) Kill Relay
(not energized) = NMIR Module

(not energized)

Black

Dashed lines do not carry current

Spark Circuit
(in reverse, override key switch activated)

|
I SPARK PLUG

Dashed lines do not carry current

IGNImon |
MODULE

Turg/Black T Red

I
I
I
I
I
I
I
o © T
Over Ride Key Switch |
I
I
I
LT
I
I
I
I
I

(activated)

1 1
1 1
1 1
1 1
" = :
Turg/Black Turg/Black 0/-0_ H_ml 2 : :
I ) I Red | !
" — 0 Q Reverse Switch | . 1
PTO Switch (in reverse) | : 1
3 #moem 0 Jamaa Brown : ., I— !
1
@) [o]s —— | |
L Battery Fuse RO . [ - L Orange | 1
— (7.5 amp) Ignition Switch i 3y Bluck | i
" — L P {in run) ! | 1
Jurpuoise Brown | !
1} ] | Black
( ) Seat Switch i 1
(operator on) Kill Relay . |
(energized) S NMIR Module
(energized)
Legend
Black Bk
Blue Bu _—
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y
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2006 1332-H Int’l)
2007 H132 (Int'])

Spark Circuit
(in reverse, PTO “on”, override mode)

|
Dashed lines do not carry current | jSERK FLUG

IGNITION |
MODULE ARS

|
|
|
I
l
1
|
I
|
|
|
Turg/Black M TusrgBlack Brown
|
|
I
|
|

: 1
1
1
Turgilack TurgiBlack | 1
: 1
! |
Qs e 1 |
Reverse Switch I Red | !
o o {In reverse) I ] i
PTO Switch | — : ]
(PTO on) - !
! 1
0 o
| : ]
Battery Fuse o i e T T — i
= (7.5 amp) Ignition Switch ! ! 1
{im run} B i ! :
- fowWn " ] 1
1} 1} Black
Seat Switch | PO 1 ]
(operator on) Kill Relay e

(energized) = NMIR Module
(energized)

Battery Charge Circuit

I—

— |

| - Diode Fuse Battery _1
= Alternator (7.5 amp) -
ﬁ
Legend
Black Bk O
Blue Bu C
Brown Bn —
Green Gn H
Grey Gy m
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y
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1332-H (Int'l) 2006
2007

Bag Full Circuit
(ignition switch in “run”)

R RIW R/B OR
— ‘ | | | o o @ BK
Batt B I Bag Full Switch  Bag Full Light
L Batery Fuse (an b Bwlich (bag full) (on) ==
— (75 amp) gni I.DI'I WITC —
(in run)
Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y

7
=
-
O
=
O

9-8 Demystification Guide



2006 170-D (Int’l), 150-D (Int’l)
2007 DH210 (Int’l), DH210

Information List (2006 - 2007)

Wiring Diagrams . . . ............... 10-2 & 10-3

Circuit Diagrams
Starter Motor Circuit . . ................. 10-4
Spark Circuits . . . . .............. 10-4 & 10-5
Reverse Operating System Circuits .10-6 - 10-10
Charging Circuit . . ................... 10-10
LightCircuit ......... ... ... ....... 10-11
Hourmeter Circuit . .................. 10-11
Bag Full Circuit ..................... 10-11
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170-D (Int’l), 150-D (Int’l) 2006
DH210 (Int’'l), DH210 (Int'l) 2007

Wiring Diagram

HEADLIGHT HARNESS

i
E i :
1]
' i
1]
© ' |
! 1
| - i 4
1]
! i
@) ' !
- BK OR
1
@ T W
1 OR
o) -
- 57
1
i
BN| W
Y
— A4
! BAG FULL 1 H !
! MODULE i Sw3 1 L
! (PTOSWITCH) |1 _ L
i { Pl swricnis siowh | | of
| ' N OFF POSITION E
: H |
1
L gouy R gy
sws
BK W GY BU {BAG DOOR )
BN WHENBAG bOOR
sW4 18 CLOSED
L =]
(BAG FULL SWITCH ) gy BU y
SWITCH CLOSES WHEN
GRASS BAG IS FULL BN
o _te o
| i Rl ials mane|
_____________________________ I ]
1 [} ! 1
! WARNING LIGHT HARNESS : H ! PTO
1
! o CLUTCH | rE ] CLUTCH
! A HE NMIR : !
1 ' MODULE ! !
1 i 1 1
. | ' & ! !
i i ! 1 BK
! PTO fii #194 LAMP B ! CE TR Rk ot bl
! l w - BAG FULL
1 I BUZZER
1 i GN Y BK
1 I
| OVER RIDEANFIS4LAMP ¢,
1 1]
1 L}
! BAG FULL(Y¥) #194LAMP . o, an Y
T
: ; J
1
! [ sw7
| |_PARKBRAKEfF) #194LAMP . e} o - sws |_|
i [ (PARK SWITCH ) (REVERSE SWITCH ) sSwe
1 ] SWITCH CLOSES WHEN SWITCH OPENS WHEN ] (KEY OVER RIDE )
1 I PARK BRAKE IS ENGAGED HYDRO FEDAL IS MOVED SWITCH CLOSES WHEN
uuuuuuuuuuuuuuuuuuuuuuuuuuuuu TO REVERSE KEY IS TURNED
BK ok BK
| ||
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2006 170-D (Int’l), 150-D (Int’l)
2007 DH210 (Int’l), DH210

Wiring Diagram

(IGNITION SWITCH)

OFF NO CONNECTION|
RUN/LIGHTS BIRL
RUN BIR
START BIRS
L I S BR BN  BROWN PK  PINK
4 3 1 5 2
BU BLUE BK  BLACK
L ___ N1}
GY GRAY Y YELLOW —
B W WHITE T TAN f—
OR BN R BN VIO  VIOLET GN  GREEN 3
R RED OR ORANGE
2 Q
an OR B
10A 10A
R R —
GY
- Q
R
Fi
15A
ENGINE WIRING
it i ,
] : 1
1
1
swe R—— B+ Q @ H
(BRAKE SWITCH ) ! 1 = '
SWITCH CLOSES WHEN = |
BRAKE IS DEPRESSED 1 H
: STARTER :
—*r R—*
: START :
a o : 1
swW1 I I
(SEATSWITCH) ) S : SPARK PLUG !
SWITCH IS CLOSED jT 1
WHEN OPERATOR IS IN I !
THE SEAY — 1 IGNITION H
1 MODULES i
BN [ H
SOLENOID ! 1
1
i
OR | i AC :
+— REG '
OR 1 !
o e : AC 1
swi2 : y ol SW13 w — WAG |
NEUT. SWITCH | L
( SW“‘!CIHSSCLGSCED ) : \ ] w@ﬂ'frf.‘fé}&”’ : !
WHEN IN NEUTRAL 12 M peint Hap gt H :
1 1 ! |
oo il i 3 : 1
1 FUEL f
! SOLENOID H
VIO —Y 1 i
! 1
1 —
S : = !
emg=t . ;
S I s ! 1
| 1 K1 e s s s s s e b
* : :(KILL RELAY )
HOUR ]
METER s (- [
BK BK BK
 BK
= GND
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170-D (Int’l), 150-D (Int’l) 2006
DH210 (Int’'l), DH210 (Int'l) 2007

Starter Motor Circuit
(ignition switch in “start”)

i Rl 1a E( D
I [}
OR 1
Ty H Starter Motor
Starter Solenoid {en. nfgllcdj
{energleed)
oR ¥ ¥ :_ S |l -
Seat Switch wh e
(operator on) H I
R s i i =
Brake Switeh " 1 (emergted)
{Brake applied) { : i
_______ Neutral Switch
[in nautral) et [
------ ¥ ¥ 1
(disen ged) | mem——— i
u::!:?_ s - Kill Relay ==
e ¥ II;.;:,:N Jgnition Switch (onergized)
{in start)
Spark Circuit
. . . — ” o
(ignition switch in “start” position)
wr—-—-——=—=-==-
I | sPARK PLUG
1 |
| IGNITION | 6
| MODULE
Legend | ~
Black Bk ; |
Blue Bu Dashed lines do not carry current |
Brown Bn '
Green Gn :
Grey Gy i
Orange Or |
Pink Pk |
(n Red Re l o
________ I
o Tan T Pt 2 }
" — Violet Vio v :—/_E—‘
" i 2
3 White w r@ ;
O Yellow Y | e ] e e e A leacanans
v | OR Kill Relay =
| - 1 i (energized)
" — GY o oMo | A
H 1OR
‘ ’ Brake Switch I -
B i (brake applied)  Neutral Switch I
2 (in neutral) Y ML

Fuel Solenoid
ul (energized)
Battery Fuse Fuse -

— (15 am Ignition Switch {10 amp)
°) (in start) (disengaged)
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2006 170-D (Int’l), 150-D (Int’l)
2007 DH210 (Int’l), DH210

Spark Circuit
(ignition switch in “run”)

—————————

| SPARK PLUG
|

IGNITION |
MODULE 1aF

Dashed lines do not carry current

i

7% Mo B
R R BN [ i
A =PI & oy
l'—a \ ]
Battery Fise Fuse | 1 Seat Switch Park Switch L :
— (15 amp) Igmtl_on Switch (10 amp) :_%}I—l (operator on) (not in park) Kill Rela L
(in run) S H ( i :] -
energize
Interlock Relay o
(not energized)
Y _rrm

Fuel Sclenoid |
(energized)

Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y

O
ﬁ
0
c
;l
&
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170-D (Int’l), 150-D (Int’l) 2006
DH210 (Int’'l), DH210 (Int'l) 2007

Reverse Operating System Circuit
(PTO “off”, in forward)

Dashed lines do not carry current

\—fi BK

BN
Pmm———————— mmn
| PTO Clutch
| (not energized) ——
L

T i LS A i BU
BN ! -
b i i st A !
R +BY
T - |
__________ 4
m PTO Switch
BN R disengaged
HI'R of}; R@ m ( gaged)
Battery  Fyse oo Fuse
— 30 am gnition awilc {ﬂ] amp)
( Pl (in run) R _, &2
Bag Door Switch
(bag door closed)
NMIR MODULE i
energized) |
Legend ( 9 ) 1
Black BK i
Blue Bu
Brown Bn
Green Gn [ e
Grey Gy
Orange Or
Pink Pk
Red Re GN BK
Tan T O <
Violet Vio Reverse Switch
White w (in forward)
Yellow Y

0
=
3
O
=
O
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2006 170-D (Int’l), 150-D (Int’l)
2007 DH210 (Int’l), DH210

Reverse Operating System Circuit
(PTO “on”, in forward)

=

BN BK

PTO Clutch
(energized) -
BK fh w ™
[
PTO Lamp
— e :
= (on) w: ' Bu
BN: © !
R | o +BY
.... O s
/\ PTO Switch
BN R engaged
MlIRmR 0—0 S\ R (engaged)
NS
Battery Fuse lanition Switch Fuse
- 30 am gnition Switc (10 amp)
( P) (in run) R R o ~ GY
Bag Door Switch
(bag door closed)
NMIR MODULE i
(energized) !
Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk GN BK
Red Re o
Tan T Reverse Switch |
Violet Vio (in forward)
White W
Yellow Y

O
ﬁ
0
c
;l
&
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170-D (Int’l), 150-D (Int’l) 2006
DH210 (Int’'l), DH210 (Int'l) 2007

Reverse Operating System Circuit
(PTO “on”, in reverse)

BN —— BK
e
| PTO Clutch
| (not energized) —
BK W VR
PTO Lamp | :
— (off) I w T

___________

PTO Switch
|‘| R d ] O R @BN j ] ;R (engaged)

Battery Fuse Fuse

—_ Ignition Switch
30 am g 10 am
( P) (in run) ( p) R, Lo
Bag Door Switch
(bag door closed)
'
NMIR MODULE |
Legend (not energized) |
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or :
Pink Pk |
Red Re |
Tan T - = E;M—O/ BK
Violet Vio Reverse Sm
White W (in reverse) —
Yellow Y -

0
=
3
O
=
O
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2006
2007

170-D (Int’l), 150-D (Int’l)
DH210 (Int’l), DH210

BK@W

Reverse Operating System Circuit
(Override key switch “activated”)

=—

BN v BK

PTO Clutch |
( energized) 1

L PTO Lamp

(on)

[ s

Battery Fuse
= (30 amp) Ignition Switch
(in run)

Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y

Demystification Guide

Fuse
(10 amp)

PTO Switch
(engaged)

R GY

Bag Door Switch
(bag door closed)

NMIR MODULE
(energized)

ar

PTO Over Ride Lamp
(on)

Dashed lines do not carry current

Key Over Ride Switch
(Activated)

L _G’i T BK

Reverse Switch
(in reverse)

O
ﬁ
0
c
;l
&
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170-D (Int’l), 150-D (Int’l) 2006
DH210 (Int’'l), DH210 (Int'l) 2007

Reverse Operating System Circuit
(PTO “on”, in reverse, override mode)

=

BN~ BK

PTO Clutch
( energized) ——

BK fi“i w ™ w
| PTO Lamp
= (on) L | BU
BNI © !
R | " 18U
R i

m PTO Switch
R R BN R (engaged)
[P e o—0
Battery Fuse lanition Switch Fuse

= 30 am gnition Switc 10 am

( p) (in run) ( p) R _ov
Bag Door Switch
(bag door closed)

NMIR MODULE
(energized) !

Legend
Black Bk
Blue Bu
Brown Bn R ﬁ y
Green Gn LT |
Grey Gy PTO Over Ride Lamp | Key Over Ride Switch
Orange Or (on) I (Not Activated)
Pink Pk :
Red Re |
Tan T L _ GN o—o BK
Violet Vio Dashed lines do not carry current Reverse Switch
White w (in reverse) 4
Yellow Y -

R Charging Circuit
Ll (i0NitiON switch in “run”)

BN @ R\ 2|1
e 8/
1 o ] Fuse Battery
— Alternator Voltage Regulator Ignition Switch (15 amp) —
(in run)

10-10 Demystification Guide



2006
2007

170-D (Int’l), 150-D (Int’l)
DH210 (Int’l), DH210

Light Circuit
(ignition switch in “run/lights™)

Headlights
(on)

Battery Fuse

_|M||R 5) ® R @ OR 5) 8 OR o BK

Fuse

(in run lights)

A o e A U e PN

Battery Fuse n . Fuse
{15 amp) Ignition Switch (10 amp)

|

Hourmeter Circuit
(ignition switch in “run™)

1
T
i Seat Switch 0| = —-—————==
]
1

(operator on) Neutral Switch
(in run) | Z——. | (in forward) X L

Interlock Relay
(not energized)

Hour meter —
OR o o—1 (energized)

Park Switch
(in forward)

Bag Full Circuit
(ignition switch in “run™)

Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk BAG FULL
Red Re IR0 T ( )
Tan T 1 | —
) I
i -3
Violet Vio ;
White w : H i O
Yellow Y (O 0, 5, . 5
BU |GY |W |BK C
L ___ N1}
Bag Full Switch
Db ptaiet (bag full) m
g —
||||}—"i o ’—.—‘ = * e e —e e wffyer |
Bag Door Switch o ) RN EET "
Battery w v ' PTO Switch
= “;‘:::p] Ignition Switch “ E”;:p] (door closed) ] i (engaged) Bag FuII]LIgm
{in run) 1 | CLUTCH on
: I NMIR
' | MODULE
x ) (energized)
. -

Demystification Guide

Fuse

(5 amp) Bag Full Buzzer

(energized)
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2006 190-D (Int’l)
2007 DH220 (Int’l)

=
m—tn
O
=
=
=
o
=
.
0
r~+

Information List (2006 - 2007)

Wiring Diagram . . .. ............... 11-2 & 11-3

Circuit Diagrams
Starter Motor Circuit . . .................. 11-4
Spark Circuits . .......... ... .. 11-4
Reverse Operating System Circuits . . 11-6 - 11-10
Charging Circuit . . .................... 11-10
LightCircuit ......... ... . ... ........ 11-11
Hourmeter Circuit .................... 11-11
Bag Full Circuit . ..................... 11-11
Cruise Control Circuit . ................ 11-12
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2006 190-D (Int’l)
2007 DH220 (Int’l)

Wiring Diagram

HEADLIGHT HARNESS
pomTm T e e 1
E : :
I
1
1
I 1
] | i
i 1
I
1
I 1
L I :
L 1
: BK OR
© : -
- -
| oR
1 7
B
m CRUSE SWITCH OPERATION 4
OFF 'NO CONNECTION
an 3 AND 2 CONNECTED
C MOMENTARY 3 AND 2 CONNECTED 5 AND 6 CONNECTED GY
N
sSwi1
1 — CRUSE SWITCH
— T ! )
1
» — 1 2 1 —
13 .\0_: T _ _l
T ! 5 i a | e
; 16 ~e—1i-BU i
R = BN| W
1 (MOMENTARY) ! IK2
1 ! | (cRUSE RELAY ) rel= ko=
1 L [ T e | |
i ' 4 I i irlel el
\ ! i BAG FULL 1 )
i @ 71 | 1 sw3 H
—— | BU i MoDuLE 1 eroswitcH) |t b & |
_______ J 1 ! PTO SWITCH IS SHOWN (R o
BK 1 ' N OFF POSITION H
I ! o i
1
SWi0 ] ' h
(CRUSE DISENGAGE b iih o feasd BU
) | —
SAAKE 1S DEPRESSED CRUSE MAGNET sSws
BK W GY BU G rcears!
WHEN BAG DOOR
BK sSW4 1§ CLOSED
IE.
—
(BAG FULL SWITCH ) gy BU w
SWITCH CLOSES WHEN
GRASS BAG ISFULL BN
w_lele
o [
T TTTT T T T T E T T | I :
1 1 I
! WARNING LIGHT HARNESS | CLUTCH | O ' " EISTCH
H S i A NMIR : jE !
' ! MODULE ! ] '
: | e . !
| H 5A | ' BK
! PTO () #194 LAMP Bl e L S
i [ — 1 BAG FULL
1 1 BUZZER
[ : GN Y BK
! OVER R_QE@#HM LAMP _c;
1
: i
1 i
L} 1
! BAG FULLf7) #194LAMP . p - &
: 1
1 1
[ H sSW7
1
! |_PARK BRAKE {7} #194 LAMP EX - sws I_|
¥ ! (PARK SWITCH ) (REVERSE SWITCH } Swe
V 1 SwrrCH CL0SES WHEN 'SWITCH DPENS WHEN KEY OVER RIDE )
I ] PARK BRAKE IS ENGAGED HYDRO PEDAL IS MOVED SWITCH CLOSES WHEN
————————————————————————————— TOREVERSE KEY IS TURNED
BK BK Bkt TK
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2006 190-D (Int’l)
2007 DH220 (Int’l)

Wiring Diagram

swz2
(IGNITION SWITCH)
OFF NO CONNECTION|
RUN/LIGHTS BIRL
RUN BIR
START BIRS

k I3 § g le BN BROWN R PINK
BU BLUE BK BLACK E
GY GRAY Y YELLOW
L ___ N1}
w WHITE 1 TAN “
orR BN R BN VIO  VIOLET GN GREEN —
R RED OR  ORANGE s
F3
on 2 Q
7 OR 10A
10A
R
R |
7z
L ___ N1}
o ! Q
R ﬁ
OR W
L] Aim Q
P 1 I (S 154
1 : (INTERLOCK RELAY ) ENGINE WIRING
LTI - i i Y (Y [ 1 T TN ety bt SRR TSP P S
1 ! i i
(I I il b 1 1
swa R —:— B+ O c 1
(BRAKE SWITCH ) ! * = !
SWITCH CLOSES WHEN 1 = !
BRAKE 1S DEPRESSED BK 1 :
: STARTER ]
R ——R —_— !
.L_ —T START ]I;, |
= 1
1 1
SW1 ]
(SEATSWITCH) ), M 1 SPARK PLUG 1
SWITCH IS CLOSED ET 1 1
WHEN OPERATOR IS IN 1 ]
e —] H IGNITION 1
o 1 MODULES :
1
SOLENOID | !
1
1
0R | ' AC 4
O T REG ]
o e i AC i
| ) 1
swiz )7 2 swi3 w ; ]
| T MAG
opmeTe !\ \i (PARK SWITCH) ! :
R | \i SWITCH S OPEH ; ]
1 i
<=t 8 ! :
: FUEL 1
1 SOLENOID !
1 1
VIO ¥ T |
) |
' W ] = i
! i
B EE i !
| 1 K1 L 3
+ 1 | (KILL RELAY )
HOUR d 2 Tl
METER \y{ e B
BK BK BK
BK
= GND
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2006
2007

190-D (Int’l)

DH220 (Int’l)

Starter Motor Circuit
(ignition switch in “start”)

(brake apphied)

¥ v .
S T | OR
Seat Switch w 1 aK
(eparatar on) ; L
___________ H
o wio i | oR Interiock Relay ==
[anergized|
Brahe Switch | (anergized)

Starter Motor
(Bnargizod)

Startar Solonoid
(energized)

Heutral Switch
{in netral)

Fusa
{10 amp)

PTO Switch
(disengaged)

-

Battery

Kill Retay ==
Fuse (enorgized)

(15 amp)

Ignitian Switeh
{in start)

Spark Circuit
(ignition switch in “start” position)

| |
| IGNITION |
MODULES

Kill Relay
(energized)

X —mm

Fuel Solenoid
(energized)

Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk Dashed lines do not carry current
(n Red Re
H Tan T
¥ — Violet Vio
3 White w
O Yellow Y
L
1
e 1 or
1
1
GY VIO 1
= o) T OR
Brake Switch ~ ~7~77~~ =
B (brake applied) ~ Neutral Switch
+ ' {in neutral)
1] e
Battery Fuse . : Fuse " 77°7°
_ (15amp) lgnition Switch (10 amp) PTO Switch
(in start) (disengaged)
11-4
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2006 190-D (Int’l)
2007 DH220 (Int’l)

Spark Circuit
(ignition switch in “run”)

SPARK PLUGI | SPARK PLUG
|

| IGNITION |
mopuLes, | 87

|
|
|
|
|
|
|
Dashed lines do not carry current :
|
|
|
|
|
|

m OO | £ |
R BN R e I
1 o<\ L o, . v |
I_9 13 Lr O O |
Battery Fuse s Fuse | E Seat Switch Park Switch ! i
Ignition Switch I Swieh - ] e
(15 amp) gniti (10 amp) [ (operator on) not in park :
(in run) W i ( park} Kill Relay ==
_ (energized)
Interlock Relay
(not energized)
Y
Fuel Solenoid |
(energized) _L_
Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y

O
ﬁ
0
c
;l
&
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2006 190-D (Int’l)
2007 DH220 (Int’l)

Reverse Operating System Circuit
(PTO “off”, in forward)

Dashed lines do not carry current

—_—

BK

BN
[mmm e m—————
PTO Clutch |
(not energized) —

= (off) ; L — | BU
BN ! ]
L i i e ]
PK T ° L BY
SEE SR 3
/—\ PTO Switch
PK PK disengaged
M' R 5’\ o R @ m ( gaged)
Battery Fuse > . Fuse
= (30 amp) Ignltl_nn Switch (10 amp)
(in run) PK
Legend NMIR MODULE
Black BK (energized)
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio GN O O BK
White w Reverse Switch
Yellow Y (in forward)

0
=
3
O
=
O
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2006
2007

190-D (Int’l)
DH220 (Int’l)

mew

Reverse Operating System Circuit
(PTO “on”, in forward)

=/

BN ~m
PTO Clutch
(energized)

BK

| PTO Lamp

= (on)

PTO Switch
I ot fo o) oo (engage)
\e_UJ
Battery Fuse - . Fuse
— (30 amp) Ignlt!on Switch (10 amp)
(im run) PK
Legend NMIR MO[E‘ULE
Black Bk (enargtand) i
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio G O O BK
White w Reverse Switch l
Yellow Y (in forward) —

Demystification Guide

O
ﬁ
0
c
;l
&
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2006 190-D (Int’l)
2007 DH220 (Int’l)

Reverse Operating System Circuit
(PTO “on”, in reverse)

BK

BN
[mmmmm—————
| PTO Clutch |
1 (not energized) ——
L,

| i —u___o _ ;_By
e BN ° i)
T s 1L (S .
__________ .
PTO Switch

Ml R {5\[ o R @PK MPK (engaged)

Battery Fuse Fuse

T— {30 amp) Ignition Switch (10 amp)
(in run) PK
PK
, it ""'I """"" E

Legend \ : E
Black Bk :_::F::':ZOQULE i L—I !
Blue Bu rgized) } E '
Brown Bn : ! i
Green Gn E | E
Grey Gy : | i
Orange or :_E;_N__ —
Pink Pk i
Red Re |
Tan T |
Violet Vio |
White w __BN -, BK
Yellow Y Reverse Switch

(in reverse) ——

0
=
3
O
=
O

11-8 Demystification Guide



2006
2007

190-D (Int’l)
DH220 (Int’l)

Reverse Operating System Circuit
(Override key switch “activated”)

IR RG_—C\PK

= (30 amp) Ignition Switch

N
BN vy BK
PTO Clutch |
( energized) ==
ek (T} w M w
PTO Lamp
= (o) LLE; i BU
PR} piBU
__________ 4
PTO Switch
mPK (engaged)
Fuse
10 am
(in run) ( P) PK
NMIR MODULE

Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White W
Yellow Y

Demystification Guide

(energized)

PTO Over Ride Lamp
(on)

Key Over Ride Switch
(Activated)

Reverse Switch
(in reverse) i

O
ﬁ
0
c
;l
&
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2006 190-D (Int’l)
2007 DH220 (Int’l)

Reverse Operating System Circuit
(PTO “on”, in reverse, override mode)

N
BN~y BK
PTO Clutch
( energized) ——
BK fh w ™ w
| PTO Lamp
= g L i BU
BN: © !
——t—. i BU
— PK. | .

___________

/\ PTO Switch
PK PK engaged
[yl
Battery Fuse Fuse

(30 amp) Igniti_on Switch (10 amp)
(in run) PK

NMIR MODULE |
(energized) |

Pk T T

| S
PTO Over Ride Lamp
(on)

Key Over Ride Switch
(Not Activated)

. _ GN % BK
Reverse Switch
(in reverse) 2

Charging Circuit
(ignition switch in “run”)

7))

- m

S = o—0+—— w | ‘ 1|

0 e 8/

o 1 - ) Fuse Battery _1
. — —  Alternator Voltage Regulator Ignition Switch (15 amp) —
O (in run)

Legend
Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White W
Yellow Y
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2006
2007

190-D (Int’l)
DH220 (Int’l)

Light Circuit

Headlights
(on)
/—\ OR OR
I gD - A
B L
B Battery Fiisa B _ Fuse —
— (15 amp) Ignition Switch (10 amp) —
(in run lights)
Hourmeter Circuit
e
| R 6'} o R m BN R iy | E |
‘Ill \_/{B}——-(l} m I E % OR OR ', E ¥
Battery Fuse Fuse H 1 SeatSwitch | = =m==————- :
— (15 amp) lgnition Switch (10 amp) ;‘_ﬂgh‘: {operator on) Neutral Switch
{in run) . (in forward) ¥ B
Interlock Ffela)r
(not energized) Hour niater —
OR o b {energized)
Park Switch

(in forward)

R

GY

Bag Full Circuit

BAG FULL
MODULE

Bag Full Switch
(bag full)

U

Battary Fuse ) ) Fuse
e (15 amp) Ignition Switch (10 amp)
{in runj
Legend

Black Bk
Blue Bu
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T

Violet Vio
White W

Yellow Y

Demystification Guide

o—0

Bag Door Switch
(door closed)

Gy

PTO Switch

3 (engaged) Bag Full Light
' {on)

| GLUTCH

1 NMIR

| MODULE

| (energized)

Fuse
Bag Full Buzzer
(5amp) (energized)
11-11



2006 190-D (Int’l)
2007 DH220 (Int’l)

Cruise Control Circuit
(ignition switch in “run”)

||‘| Re Re Pk ) Y o—0
[ | U E B 1 ) \
- p Fuse "
- Battery . B
: Ignition : B P
(10 amp) g“:“d; Cruise Relay | u O/O k(]
['m run) (energized) | —~F——1  Momentary Switch
L m (energizes cruise relay)
Bu
Bk
\_/\_\_H

[~ Cruise Lamp
Cruise Switch (on)
(energized)

Cruise Magnet

(energized) Cruise Disengage Switch
Bk (opens when brake is depresed)
Bk Bk
Legend
Black Bk ‘J__
Blue Bu -
Brown Bn
Green Gn
Grey Gy
Orange Or
Pink Pk
Red Re
Tan T
Violet Vio
White w
Yellow Y

7
=
-
O
=
O
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2007 Z5040

-NhAECLfTTEp

Z4200
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m—t
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e
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>
C
0
~+

Information List (2007)

Wiring Diagram. . .. ... 12-2
Circuit Diagrams
Starter Motor Circuit . . ... ... 12-3
Spark Circuits. . . ................. 12-4 & 12-5
PTOCIrcuits. . . ....... .o 12-6
Charging Circuit . . ...................... 12-6
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lagram

D

o
-
=

W

Z5040

2007

12-2

Wiring Diagram

7504 SCHEMATIC
KAWASAKI ENGINE

GND

swi
WIRE COLOR CODES (IGNITION)
- . s PR KEY SWITCH PN 88-9830
GND  BLACK PK  PINK Y ! X S B A | OFF NO CONNECTION
ON BIA AND XY
BN BROWN R RED START BIS
BU  BLUE T TAN
GN  GREEN VIO VIOLET
Pk or BU R vio TERMINAL VIEW FROM
GY  GREY W WHITE BACK OF SWITCH
OR  ORANGE Y YELLOW
<Y
Y™
sw2 a¢
(PTO)
BN—o Pk
—
SHOWN IN OR B
OFF POSITION |
o [¢)
<
GY gou L - +
Sw3 SPARK PLUG
RH BRAKE —
Swa BU
SHOWN WITH (SEAT)
PARK BRAKE
DISENGAGED SHOWN WITH HARNESS
OPERATOR CONNECTOR
IN SEAT
BN N
M . AC
R R |— REG
1O SW5 Y 10 VIO AC
CLUTCH LH BRAKE R 2ot
SHOWN WITH w 1
PARK BRAKE MAG
DISENGAGED Y Y
R R HARNESS
ADPATOR FUEL
Y SOLENOID
[=} a
STARTER
3 T SOLENOID
I SOLENOID
—
GNW
| |
i K1
(KILL RELAY)

\

SPARK PLUG

IGNITION
MODULES q 2

¥

STARTER

M
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2007

Z5040

Starter Motor Circuit
(ignition switch in “start”)

R
o —— 1 j__
R R ! IR Starter Motor -
! =t (energized)
BU BU! ryy__LIGN
i i
Starter Solenoid
(energized)
Lo 1 BK
BU ) 1
| GN} 2]
‘ I | | }j . < GY w i i BK
LY B JOA= Ko —o o—o0 o——o-Y L
anery Fuse lanition Switch PTO Switch Brake Switch Brake Switch ecitu -
= 30 am gniion:awic PTO off brake on brake on -
( P) (in start) ( ) ( ) ( ) Kill Relay —

Demystification Guide

(energized)

Y
Fuel Solenoid l
(energized) _L_

12-3

=
S,
-
Q
O
D
(@]
Q
Q
=




Z5040 2007

Spark Circuit
(ignition switch in “start”)

SPARK PLUG SPARK PLUG

|
1 |
I IGNITION |
q F |1 MODULES || R” A

Dashed lines do not carry current

- Weoime 7 1 BK
m 1
o) :_/_E—I
I|I|IIR m R[5 —o)PBK PK o GY o oW o oY J ! | e
B | : . ) I i
Battery Fuse U PTO Switch Brake Switch Brake Switch o ___1
= (30amp)  lgnition Switch (PTO off) (brake on) (brake on) Kill Relay =
(in start) (energized)
Y

Fuel Solenoid
(energized)

7
=
3
O
=
@)

12-4 Demystification Guide



2007 Z5040

Spark Circuit
(ignition switch in “run”)

SPARK PLUG

|
|
1 l
1 |
; IGNITION |
o P |, mMobuLes | 40Ok

SPARK PLUG

Dashed lines do not carry current

WP 1
1
1]
OR Y Y. A
T
Lo
Seat Switch i____\:\_A_’___:
o bk Kill Relay —
1= oG
B | PK .
| Battery Fuse N e Y _mm
= (30 amp) Ignition Switc Fuel Solenoid

O
1
0O
-
;l
0))

Demystification Guide 12-5



Z5040 2007

PTO Clutch Circuit

(ignition switch in “run”)

Battery Fuse

Ignition Switch (PTOon) (energized) ——
(in run)

- (30 amp)

Battery Charge Circuit
(ignition switch in “run”)

VIO VIO @ R 3N 0 R |‘||r_

Fuse ) ) Fuse Battery _1 __
Alternator Voltage Regulator (25 amp) Ignition Switch (30 amp) —
(in run)

7
=
5
O
=
O
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2007 Z5020

TIMECUTTER

Z4200

=]
m—t
O
e
=
Q
=
o
>
C
0
~+

Information List (2007)

Wiring Diagram. . .. ... 13-2
Circuit Diagrams
Starter Motor Circuit . . ... ... 13-3
Spark Circuits. . .. ................ 13-4 & 13-5
PTOCIrCcuUits. . . ... e 13-6
Charging Circuit . ... ... ... 13-6
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Z5020 2007

Wiring Diagram

MATRIX Z SCHEMATIC
KOHLER ENGINE

swi
WIRE COLOR CODES (GNITION)
KEY SWITCH PN 88-9830
GND  BLACK PK  PINK 25 1 5 4 3
Y | X S B A |oFF NO CONNECTION
BN BROWN R RED ON BIA AND XY
START BIS
BU BLUE T TAN
GN GREEN VIO VIOLET
TERMINAL VIEW FROM
GY GREY W WHITE
o R gy BACK OF SWITCH
OR ORANGE Y YELLOW
sw2
(PTO)
f— 0 EA T e e e mm mm e o o e e e e e e o e = = e =
cs BN _— PK : ':
1
OR R I 1
SHOWN IN —®
OFF POSITION X !
1
! 1
1
o @ . '
1
! 1
C R T START STARTER |
1 — SW3 : I
S RH BRAKE !
. Sw4 BU ! SPARK PLUG SPARK PLUG | !
— SHOWN WITH (seaT) P 1 1
PARK BRAKE 1 1
DISENGAGED SHOWN WITH 1 IGNITION |
OPERATOR \ {u); MODULES OF |
IN SEAT X
BN ' ‘ !
! 1
! AC !
1
M L—vio — REG :
PTO Sw5 1 1
CLUTCH LH BRAKE ! — I
SHOWN WITH w w L MAG 1
PARK BRAKE 1 |
DISENGAGED Y v 1 |
! — 1
1 | 1
Y R 1 |
1
1

R
o
1 a

STARTER
SOLENOID

1
1
1
1
1
1

soLenoin

L |

| —— -z

K1
Kl

(KILL RELAY)

= GND
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2007

Z5020

Starter Motor Circuit
(ignition switch in “start”)

R
o —— 1 j__
R R ! IR Starter Motor -
! =t (energized)
BU BU! ryy__LIGN
i i
Starter Solenoid
(energized)
Lo 1 BK
BU ) 1
| GN} 2]
‘ I | | }j . < GY w i i BK
LY B JOA= Ko —o o—o0 o——o-Y L
anery Fuse lanition Switch PTO Switch Brake Switch Brake Switch ecitu -
= 30 am gniion:awic PTO off brake on brake on -
( P) (in start) ( ) ( ) ( ) Kill Relay —

Demystification Guide

(energized)

Y
Fuel Solenoid l
(energized) _L_

13-3

=
S,
-
Q
O
D
(@]
Q
Q
=




7
=
5
O
=
O

Z5020

2007

Spark Circuit
(ignition switch in “start”)

Dashed lines do not carry current

/\ .
P GY w
o—0 K PK Y

SPARK PLUG

:SPARK PLUG !

1
|

| [

I IGNITION 1

1 mopules 1| HOF

©)

s o

Battery

w PTO Switch Brake Switch Brake Switch

Ignition Switch (PTO off) (brake on) (brake on)
(in start)

Fuse
(30 amp)

13-4

Kill Relay
(energized)

Fuel Solenoid
(energized)

Demystification Guide



2007

Z5020

Dashed lines do not carry current

OR Y

Spark Circuit
(ignition switch in “run”)

SPARK PLUG SPARK PLUG !

1
|
I
I IGNITION |
? P |1 mMoDULES 1| H P

©)

Seat Switch

(operator on)
[e) PK

Y
= g orw

Battery Fuse
(30 amp)

Ignition Switch
(in run)

Demystification Guide

Kill Relay —
(energized)

Y
Fuel Solenoid
(energized)

13-5

O
1
0O
-
;l
0))




Z5020 2007

PTO Clutch Circuit

(ignition switch in “run”)

Battery Fuse

Ignition Switch (PTOon) (energized) ——
(in run)

- (30 amp)

Battery Charge Circuit
(ignition switch in “run”)

VIO VIO @ R 3N 0 R |‘||r_

Fuse ) ) Fuse Battery _1 __
Alternator Voltage Regulator (25 amp) Ignition Switch (30 amp) —
(in run)

7
=
5
O
=
O
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2007 Z5000, 24200

TIMECUTTER

Z4200

=]
m—t
O
e
=
Q
=
o
>
C
0
~+

Information List (2007)

Wiring Diagram. . .. ... 14-2
Circuit Diagrams
Starter Motor Circuit . . ... ... 14-3
Spark Circuits. . .. ................ 14-4 & 14-5
PTOCIrCcuUits. . . ... e 14-6
Charging Circuit . ... ... ... 14-6
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Z5000, 24200 2007

Wiring Diagram

MATRIX Z SCHEMATIC
KOHLER ENGINE

Swi
(IGNITION)

J5 1
| X

1

WIRE COLOR CODES

KEY SWITCH PN 88-9830

GND  BLACK PK  PINK
OFF NO CONNECTION
BIA AND XY
BIS

BN BROWN R RED

=<~
=
= o »
= >
no
3z
o
S

BU BLUE T TAN

GN GREEN VIO VIOLET

TERMINAL VIEW FROM

GY  GREY W WHITE
BACK OF SWITCH

OR  ORANGE Y YELLOW

lagram

30A
AY
F1

SwW2 .
(PTO) £

D

25A
| ——O
" ° PK VIO

SHOWN IN R B

OFF POSITION + 5
+ -

o
-
=

R START II STARTER &

W

sw3
b, RHBRAKE
o BU SPARK PLUG
PARK BRAKE cEAD P
DISENGAGED SHOWN WITH
OPERATOR
IN SEAT

IGNITION
MODULE

BN

AC

Y '——VIO——— REG
PTO SW5
CLUTCH LH BRAKE —

0
/ SHOWN WITH w - A

PARK BRAKE
| Y—L_ MM
R ||

DISENGAGED
R
i_ _|_ FUEL SOLENOID

STARTER
SOLENOID

SOLENOID
12802

K1
(KILL RELAY)

= GND
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2007 Z5000, 24200

Starter Motor Circuit
(ignition switch in “start”)

R R! IR Starter Motor
(energized)

1

1
BU BU, yvL_iGN

1

1

=
S,
-
Q
O
D
(@]
-
Q
=

Starter Solenoid
(energized)

P —— b |
GN: ° ; BIC
e R o ! :
| QL/ B 15 &Y -Or » o X X -Lex
1 1
.| Baltary Fuse Kgisition i PTO Switch Brake Switch  Brake Switch -S———
= (30 amp) (In star®) {PTO off) {brake on) (brake on) Kill Relay —
(energized)

Y
Fuel Solenoid
(energized) _L_

Demystification Guide 14-3



Z5000, 24200 2007

Spark Circuit
(ignition switch in “start”)

| SPARK PLL

I
IGNITION
MODULE 1 H

%

Dashed lines do not carry current

——————— —e | BK
! I
i‘IMR O’U R @px PK O . o oW vy v i
_J_ Battery Fuse \_/ PTO Switch Brake Switch Brake Switch oo
- (30amp) gnition Switch (F1O'ofh {brabo o) (braaron) Kill Relay =
(in start) (energized)

Y
Fuel Solenoid
(energized) L

7
=
5
O
=
O
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2007

Z5000, 24200

Dashed lines do not carry current

Spark Circuit
(ignition switch in “run”)

IGNITION
MODULES

0 PK

==

Battery Fuse
(30 amp)

1|

Demystification Guide

R CO
\EB L/ P

Ignition Switch
(in run)

| — Wil T 0
l_o/c_:_
| :
orR Y YL v
Seat Switch fosaatoad
(operator on) Kill Relay —

(energized)

Y _mm
Fuel Solenoid
(energized)

14-5

O
1
0O
-
;l
0))




Z5000, 24200 2007

PTO Clutch Circuit

(ignition switch in “run”)

/—\ PK PK o BN BN \—zi
R j ] ; R G RAER BK
U PTO Switch PTO Clutch

(PTO on) (energized) e

Battery Fuse
— {30 amp) Ignit!on Switch
(in run)

Battery Charge Circuit
(ignition switch in “run”)

| wio VIO @ R W | ‘ | | —
\& 8/
Fuse B ) Fuse Battery _1 __
Alternator Voltage Regulator (25 amp) Ignition Switch (30 amp) —

(in run)

7
=
5
O
=
O
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TIME SAVERS

Solenoid, Starter

GLOSSARY
The Glossary contains
information on virtually every
riding products.
A —

The components are listed
| alphabetically by noun, followed
1 by any adjectives. If you have
trouble finding a component, use
& the Table of Contents at the front

‘e of the Glossary section.
= -

der

B
=

S N
5 .

= all you need to diagnose
% w| problems on individual
components.

-
.
-

Purpose

The solenoid’s purposg
battery to the starter / tor when the ignition switch

is turned to “STARY/. The solenoid is used to protect
the ignition switcjZfrom the high current drawn by the
starter motor. /

4 simply to connect the

How it Works

The solenoid has two primary parts. One is a coil of
wire wrapped around an iron core. Whenever 12 volts
is applied to the coil, it becomes a magnet. The other
part is a bar type switch (Figure 9). Because it has a
large contact area with the contact terminals it can
easily handle the high current loads required by the
starter motor.

When 12 volts is applied to the coil, it becomes an
electromagnet. This quickly pulls the bar toward
contacts and closes the switch. When power is
removed from the coil, the spring loaded bar returns
to its “normally open” position. The solenoid closes
and opens the switch very quickly. This minimizes the
“arcing” that can damage other types of switches.

The ignition switch is protected because only a small
amount of current is needed to activate the coil.

Demystifiction Glossary

Lelectrical part used on Toro
\

(3—%0 GJ—D

|
JUEEg o QN

o

Solenoid
(not energized)

Figure 9 start sol
Testing
1. Disconnect the solenoid from the wiring harness.

2. With a multimeter (ohms setting), check to ensure
that terminals “c” and “d” are open (no continuity)
(Figure 10).

3. Apply +12 VDC to terminal “a” and ground mounting
tab “b”. Terminals “c” and “d” should now be closed
(continuity) (Figure 10).

4. You should be able to hear the solenoid switch
“click” when you make the connection.

AdVSSO19

start sol

Figure 10

| (A) & (B) Coil Terminals | (C) & (D) Contact Terminals

16-2
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TIME SAVERS

Each product series has its ownw
section including: LX420, LX460
- Info List

- Wiring Diagrams |
- Circuit Diagrams )

(Image helps you quickly

\identify product sections.

-
@,
S
Q
~+
=
7
<
QD
S
-
D

1SI17] uonrewJou|

Each product section has its own

"Table of Contents" to keep things

The "Info List" is the
first page of each
product section.

simple.
LX420 Information List (2006)
LX460 Information List (2006)
Wiring Diagram. . .. ... .. 3-2
Circuit Diagrams
Starter Motor Circuit. .. .................. 3-4
Spark Circuits. . .. ................ 3-5-3-12
Demystification Guide 21
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Using this Manual

TIME SAVERS

LX420, LX460

2006

Wiring Diagram

Each product section includes

IGNITION SWITCH

. . 9.1 9 OFF GMA1
the original wiring diagram. RUN1  BAT ANDLA?
L G M S B A1 A2 RUN 2 B A1
START BS A1
HEADLIGHT HARNESS H H H H H
oM
! ! GN GN Y ORRW R W
P
% i GN BU i 1 R/W
el Ten T R
(@) SR oo i g
-5 Y—E—°_|_°-|—: YIBK —— Y.
c) —’\—’\—f\—OR—i—_?';_'?—_i—— OR/BK —/N—fN— ORIBK——>
c
| - . NI N N N NS Y—f\—_f\—YH
; LN N RPN N W
N—\
N A e N
-———-— = | Y/BK%
| BRAKE+ 4— OR N
! I
' Brake- +— ORiBK N M ( The wiring diagrams
| pro— L orw 1 - are drawn on a two
| PO+ - OR/BK dk el page spread to make
: NC | them easier to read.
| vV AR The arrows show the
GND 1 gN . q
! I \_ conection point.
l_ _ __ _ 4
SYSTEMS INDICATOR MONITOR / HOUR METER ., R
w
GN —l-o—o—-—ww%
e
GND PARK BRAKE ON

Demystification Guide
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TIME SAVERS

2006 L X420, LX460

Wiring Diagram

WIRE COLOR CODES

BN BROWN PK PINK OR/BK ORNGE BLACK
BU BLUE BK BLACK OR/W ORNGE WHITE
GY GRAY Y  YELLOW YW YELLOW WHITE
W  WHITE T TAN Y/BK YELLOW BLACK
PUR PURPLE GN GREEN R/W RED WHITE
R RED OR ORANGE R/BK RED BLACK
r-——-——-—-"=—-—"=—-—"=-—"=-—"=-=-=-=-=-- |
FUSE |
R/W Y R R— B+

El
20A =
R |
PTO SWITCH STARTER
PTO SWITCH IS SHOWN |— R— ISTART
WITH PTO OFF
|

-
@,
S
Q
~+
=
7
<
QD
S
-
D

H -
OR/BK Q! o= N—orw gT

' i}
J:_ SOLENOID

v \i The wiring diagram mane | {=)
closely represents the Ac

R/W s

SPARK PLUG

=
=,
-
(@]
O
o
(@]
Q
N
=

wiring harness and is X
very useful in
diagnosing short AFTERFIRE
) ) SOLENOID
\_ circuits.
M

Y/BK /TN T\
[N
Y/BK
o=
OR/W ! |
Ay q—— |
| — a
SEAT SWITCH —
SEAT SWITCH IS SHOWN
WITH OPERATOR PRESENT
;s T T T = 1
R N R A1 POWER PB BYPASS T—GN
I |
w. M W — A2 POWER GROUND —GN

I

I =
viBk —L MAGNETO | =
I

YW YW T PARK SW REV SW | — R/BK—O/Oj_

RMC MODULE

REVERSE SWITCH
REVERSE SWITCH IS
SHOWN IN FORWARD

Demystification Guide 2-3
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TIME SAVERS

Each circuit is shown
individually. Components
not essential for circuit
function are not shown.

100
300

 Spark Circuit
(ignition switch in “start”)

2006

Components with W
internal circuitry are

enclosed with a dashed
line.

Solid lines indicate
wires that carry current.

R R ! 1 R
_— orw_|
PTOSwitch | oo ' . .. . . .
g (PTO 0 st = ( Additional information is
Brake Applied T
,';“:'p‘. g called out beneath the
H ! HCHCH . . .
o L Tl omk i om title in parenthesis.

Circuits are drawn such that
current usually flows from left
to right (the same way you read).

©
)
C
©
=
i
L
o]
@)
=
/p)
>

o=

Battery

Ignition Switch
(In Start)

Each component is
named and additional
information is supplied
below in parentheses.

Fuel Solenoid
(Energized)

Each circuit diagram
page has a color code
legend.

WIRE COLOR CODES

Demystification Guide

BN BROWN PK  PINK OR/BK ORNGE BLACK Headlight Harness -
BU BLUE BK BLACK OR/W ORNGE WHITE (Headlights on)
GY GRAY Y YELLOW YW YELLOW WHITE
W WHITE T TAN Y/BK YELLOW BLACK
PUR PURPLE GN GREEN R/W RED WHITE
R RED OR ORANGE R/BK RED BLACK
_—_—
Wire colors are called Starter Motor Circuit
out at each component (ignition switch in “start”)
(where you're most - .
likely to use them!) Dashed lines represent wires that O
are important to the circuit, but do (&
Y
~ : g/% not carry current. 8
EaCh Component (I'e' E Dashed lines do not ¢; —
switches, relays, Ignition Switch : 8
solenoids) are drawn in (In Start) :
the position necessary to :
make the circuit function. :
S ; ceeeeennns pennneeny
\ Seat Switch Brake Switch | SPARK PLUG} | SPARK PLUG
(Operator On) (Brake Applied) E E 6 ' IGNITION ! 6
N i 1 W Ty ; . {0 |: mopuLes| {OF
O-grmmmemamemic e 1-0 O-p--r-m-rem-emccceacceans
sl LT :r
= | oio ! I ! Circuit diagrams make

troubleshooting easy

and fun because each
circuit is drawn individually.
They make troubleshooting
open circuits a snap.

16-6
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TIME SAVERS

Checking Voltage

ilwn‘yl start by selecting the proper H:
scale. Forinstance, on this mater, we
selecied the 25 volt scale J

%, (1
"
%,
W,

N
."‘\._ - (Use the AC scales 1o moasuns
?:*'3& - 4 unreciifiod volinge straight from an
R _‘_':.'I-" o | allernator or From a wall cullel

(Battery vohtage is abvays D.C.)
E PRI NPy

Fuse Battory
Ignition Switch {10 amp)
i skart)

i

ﬂu ﬂ.’; scales lo moasure \‘ﬂ“-ﬂ?ﬂl:“I

%
that have bean changed to D.C. by a # -
ractifier oF diods If you maasure frem ground to ground
h= = | & have an open cirauit, your reading
Lwilll b 0
%, —
Checking Resistance -
|"'I'I1.n intogrity of the ignition colls and 2
| mlectric chslches can often be checked m
| using an ohmmaier,
_.-'- intarnal battery, Roplace it if tha .,
____-_-'_'.-"1" noedie will nat move full scale, | b
"-H:uuu wune your VOM rends 0 ochms
(Tull scaks right) whon the leads are
tovuching together o snmure accurals
_renistance repdings. |
VY —
i
-
A
— e = — A
Always disconnect companants Irom | o i
the circuit when resistance chacking. N - '
Otherwise you could get a false (Do not use the chmmater to est Toro )
reading, This switch should read inmricck modules! The ballery curment
| infinite {~) resistance ] \could domage the maodule, !

Demystification Glossary 16-7



TIME SAVERS

What about checking current?

3

AC

2 o]

Fuse Battery 1

Ignition Switch
(in start)

Alternator

>
o
>
©
)
=
0
-

Many ammeters can measure only

.1 amp. The current in Toro riding
products generally is from 3-90 amps.
Make sure your VOM can measure
these higher currents.

16-8 Demystification Glossary



TIME SAVERS

Sample Problem: GT2100 electric clutch will not engage

Dashed lines do not carry current

H R ™
CFFZ DON'T Brake Switch Fuel Solenoid
DISCONNECT I(Er_aiie_o_ﬂ) E (Energized) =
ANY WIRES! Seat Switch Y 3 :rY ------------ H o
When checking (Or"f'f'ﬂ’-‘?") ey :
for voltage you i I
need only touch GN : [ oL——

the terminals. =
(disconnect

_|
-

@)

-

o7
D

0

-y
@)

@)

=
S
Q

_____ ! H
1. Test for voltage Across the PTO
- clutch coil by connecting the Pos.
cc;mpor;en:(s_ 4. Move Pos. lead to red wire lead to the blue/white wire and the
WANED GRSk at PTO plug. -] Neg. lead to the white wire.
resistance.) Bat. voltage - check PTO switch. Bat. voltage - check clutch coil i
\~_| No voltage - check ignition switch. resistance. [
R No voltage step-2. Sl _pek—s
! 1
~ = RuC Module -
o ormaly —_— / A e oy
P‘(rpOTng\)&nc)h Relay 2. Move Neg. lead to
J_—-||||| 7200 (ot Energized) good chassis ground.
Battery Fuse £ Bat. voltage - step-3.
= m <+
(20 Amp) L No voltage step-4.
\
TIP: BE LAZY! If you have trouble .. \ Bat. voltage - check reverse & seat
getting to a component, skip it, and go o (NS switch.
to the next point (You can always go Se ° X No voltage step-4. ¥

back if your next reading is 0 volts.)

Sample Problem: LX420 will not crank

TIP: Use test points to

2. Test point “b” voltage reads 0V.
Problem is between “a” and “b”.
Proceed to point “c”.

divide circuit in half.

3. Test point “c” Voltage is 12V.
Problem is between “c” and “b”.
Proceed to Point “d”.

Starter Motor
(Energized)
Brake Switch PTO Switch (Energized)
(Brake Applie

(PTO Off)

_____ A

Quick check:

does solenoid “click” when
key is turned to start?

If yes, you can eliminate circuit
from fuse to solenoid coil.

1.Test point “a” for voltage.
Voltage is 12V. Problem is right
half of circuit.

Proceed to point “b”.

4. Test point “d”. Voltage is OV.
You disconnect the PTO switch
and find it to be defective.

(Ul

Battery

Fuse
(20 Amp) Ignition Switch

(In Start)

R =

Fuel Solenoid
(Energized) =

Headlight Harness
(Headlights on)

Demystification Glossary 16-9



TIME SAVERS

Sample Problem: This GT tractor won’t turn over. The customer parked
it in the garage and turned it off. When he tried to start it a week later, he

@) h .
&l heard one click. After that, nothing would happen when he turned the key.
H -
@ We know it’s a short because we found the 20 amp fuse blown.
@)
L
g Step 1. Interview the customer. GNITION SWITCH
— Any information we get will help OFF  GMAL
0 isolate the problem. RNZ BAL O
START BSAlL
-
@)
L L G M S B Al A2
l_ ,EADLCHT HARNESS | H @ H ﬁ ﬁ ﬁ H
i _@— E GN GN Y OR RW R PUR
D
e f
1
Highlight the suspectareaona | \—f\—Y—E:o_'_ — w—
copy of the wiring diagram. - u\"’R_""_""'IL__I_: ORIBK =)
\ Y W N - v >
M M PP P N s, )y
| 7
BUW
={]] ZI(STCH e N R
A [ pg—
T
RY/BK—I\ M — YIBK >
M M PN WIBK >
:_ _B;AKZ+]_C 7
| N N, R S
| BRAKE = T— OR/BK M M M OR/BK%
| PTO - & ORMW M N ORM >
I PTO+ T— ORBK a1\
| NC | PUR >
| +12v. T—R M
| GND T—o°N
! >

e _ _ 4 GN
SYSTEMS INDICATOR MONITOR / HOUR METER

Eliminate the green wires as
possibilities because they're
supposed to go to ground.

-2
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Step 2. Isolate the suspect area.
Notice what we did to the wiring
diagram below.

WIRE COLOR CODES

QRIRK QRANCE BRI ACK

BN BROWN PK PIN
BU BLUE BK BL,
GY GRAY Y Vv
W WHITE T TA
PUR PURPLE GN G
R RED OR O

If the short was between the battery
and the 20 amp fuse, we would have
melted these wires.

_|
-
@)
-
o
D
0
-y
@)
@)
=
S
Q

I |
RIW. MN_——R R B+ 0 o |
7 -
20A * |
R | = |
R | STARTER
PTO SWITCH
e — R— START—:[II, I
Pttt I
P | |
Ve
BU/W =4=0 1 Os== R I SPARK PLUG |
' _I '
Yw — W/BK——01 O~ Y/BK — S ¢ /\ || ienimon |
H : N I MODULES
D====0riBK —1 N— OR/BKv'-q'_ﬁ—I—A— ORIW ET Y MAc I
Lad AC
RIW—| REG I
ORW |
1 SOLENOID | AC
>_ Y — M1 N y, S, — |
|
AFTERFIRE |
D= BUW — ] | SOLENOID
I _ |
R .'—rrm__L |
D==rw M—m M 1 I = |
___________ 1
P
M AN w—o
! 1
.
—— y— 0
D>—YIBK L M H—] 1---2
SEAT SWITCH 3
SEAT SWITCH IS SHOWN
WITH OPERATOR PRESENT
>—W/BK—I\—
R A y Rt oo T 1
==} A1POWER
OR/BK e
Y— seatsw

REVERSE SWITCH IS

SHOWN IN FORWARD
)——PUR PUR—T A2 POWER _o/
REVSW —— R/BK o—_|_

GROUND
BT =
>——0GN GN RMC MODULE

|

D==0R\ I
I L viek—+EPTO | REVERSE SWITCH

|
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Step 3. Break the suspect area
down into “mini-circuits”. Do this
by unplugging unswitched circuits
and by opening all Switches.

IGNITION SWITCH

OFF GMA1

RUN 1 B A1 AND L A2
. .. . RUN 2 B Al

Open the ignition switch START B SA1L

by turning it “ off”.

(@))
C
)
@)
@)
L
7p)
9
QO
)
O
—
|_

HEADLIGHT HARNESS H H H ﬁ @ H
Pmmmmmmme—mmoo- '
I
' : GN GN Y OR RIW R PUR
J — -
1 1
i GN BU | L[N RIW. >
S R (B
GN R - R =
Separate the connector
for the lights since this is It oy | BRAKE SwTeH
an unswitched circuit. S
L ——Y—+o0 o vw -
.-—
it b o =0 Db OR/BK D
—on B
—
Open the suspect part of
T\ . —
- the brake switch by B
releasing the brake.
ﬂ] PTO RIW >
CLUTCH
A M= R =
w
| Relay
w e i
T3 o]
W/BK—}—A-O 1
I
- i
\ M M. r) (N, Y W/BK: >
I BRAKE + e 0 N
| | A N R S
I BRAKE — T— OR/BK M M / OR/BK 5
I PrO - = ORMW N M 7\ M RIWE—
I PTO+ T— OR/BK a5
I NC | PUR >
| +12v T—R M
| GND T— 6N
] GN >
SYSTEMS INDICATOR MONITOR / HOUR METER GN
+
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WIRE COLOR CODES

BN BROWN PK  PINK OR/BK ORANGE BLACK
BU BLUE BK BLACK OR/W ORANGE WHITE
GY GRAY Y YELLOW YIW YELLOW WHITE
W WHITE T TAN Y/BK YELLOW BLACK
PUR PURPLE GN GREEN R/IW RED WHITE
R RED OR ORANGE R/BK RED BLACK

_|
-
@)
-
o7
D
0
-y
@)
@)
=
S
Q

Remove the connector

N FUSE !
RIW N —— R i |
7 from the PTO switch to |
> R open both suspect circuits, = |
T STARTER
#T0 SWTCh 13 Sy — R— START4:”], I
WITH PTO OFF I
pp— | |
BU/W =01 Of== R I SPARK PLUG |
\ . '
Yw — W/BK—:O_:_O"—. Y/BK = a o I { \ || enimion |
N : N MODULES
> OR/BK == OR /B KE=Q_ O N OrR/W BT YT A ¢ |
feeaa AC
J__ RIW—] REG I
ORW
1 SOLENOID I AC I
: M N VA, W, N m m — | |
AFTERFIRE |
D= U — NN | SOLENOID |
| —T
D R M M M I = I
_— e e e = .
|
7\ PN—N—P—————Yy/W——0
=
1 ool
Y—r,0
>——ViBK N M n—| [
SEAT SWITCH —
SEAT SWITCH IS SHOWN
WITH OPERATOR PRESENT
>—wisK M
A A A fe . T T T T T b
gr R R&===} A1POWER I
L  —
L——— vy— seatsw I
D==0R/W . } REVERSE SWITCH
- Y/BK E-PTO I REVERSE SWITCH IS
I SHOWN IN FORWARD
|
>——PUR PUR A2 POWER —O/
REVSW -~ R/BK o—_l_

GROUND
| =
- e e e e e = - -
N\ GN GN RMC MODULE
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C Step 4. Power up the mini-circuits When the ignition switch is turned
=4 | one at atime, beginning with the o "ol 1Ll 20 i fUsE
@) one closest to the battery. d(_)esn t blow. This means the red
@) wires are OK.
%) IGNITION SWITCH
q) OFF GMAL
RUN 1 B A1 ANDL A2
by RUN 2 B Al
0 START B SAL
8 Next, turn the ignition switch to L e M s B AL A
- “start”. This powers up the orange, H H H H
orange/black, and orange/white
wires. The fuse doesn’t blow so Gy 6N Y GRRW R PUR
these wires are OK.
. LI
E GN BU | L[ RIW >
R I s
GN R = R =
4|\ BRAKE SWITCH
— oN — R
W, S/ N . y_;_o:___o—,—_' Yw —>
|
—— ‘—ALOR—a—G_IDJ'- OR/BK &=y
—GN i
L PP | YH
. T Close the suspect part of the brake |*"=—
switch by applying the brake.
={]]é LS =
| A M= R =t
w
| Relay
. T T 1
w : 3 3\01_:_GN_
W/BK—|—40 :
o v +—— —>
(A ;
\ M M S WI/BK. >
I BRAKE + @lss0R N
| I A N R S
| BRAKE — T— ORIBK M M M OR/BK 5
I PTO - & ORMW T\ 7\ 7\ 7 R >
| PTO+ T— ORIBK M
I NiC ] PUR >
| +12v. T—R M
| GND T— N
I_ o GN—>
SYSTEMS INDICATOR MONITOR / HOUR METER GN
+
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WIRE COLOR CODES

BN BROWN. - PK( Install a new 20 amp fuse.

_|
R
@)
-
o7
D
0
-y
@)
@)
=
S
Q

BU BLUE B X 5
6y craY v | This “powers up” the red/white
sur pukee o wire to the ignition switch. The
R RED O fuse doesn’t blow, so this wire
is OK.
N
> RIWA N—— R R— B+
20A
\ R -

|
|
|
R | STARTER
PTO SWITCH
PTO SWITCH IS SHOWN —————————— R— STARTﬂ
WITH P10 OFF I
|
'
'
|
I

|
|
|
|
|
|
SPARK PLUG |
6 IGNITION y |
MODULES
Y e O Q |
AC
1— RW—]| REG —D@ I
SQLENQID 1 AC I
Install the connector to the PTO '
. . . |
Sp— switch, leave the switch in the SoLENOID. |
off” position. ~— |
y— )N N { P | | = |
___________ |
M ’\—f\—’\—\(/w—l—_o_ ol
RN
o'c 1
>—viek M M N o
semowon sown =
>—wiek M
________ 1
R A NN N R===} A1 POWER |
g OR/BK Y—=+ seaTsw I
D==orw L viek—FtEPTO | FevEnsE s e
| SOU N FORWARD
PUR PURﬁ' A2 POWER I

REVSW = R/BK—O/o—_l_

GROUND
| =
- e e e - e e = -
\ &N GN RMC MODULE
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IGNITION SWITCH

OFF GMA1

RUN 1 B A1 AND L A2
. .. . RUN 2 B Al
Leave the ignition switch START B SAlL

in the “normal” position.

(@))
C
)
@)
@)
L
7p)
9
QO
)
O
—
|_

HEADLIGHT HARNESS H H H ﬁ W H
(DTN .
N ',
' : GN GN Y OR RIW R PUR
e
1 1
i GN BU | L RIWL >
H |
GN R = R >
Reconnect the light circuit,
the fuse doesn’t blow so 4k oy — L DRAKE SWITCH
this circuit is OK. S
i l—Pp—Pp—|—P— ¥ ——0 o4+— YW
Separate the plug at the electric T sl =
o —N—
clutch and check the blue/white OSSO DS ORIBK =
wire for continuity to ground. We
/\find there is continuity. 111 y—>
N, M MNP N BU/W—’:
BU.
ﬂ]% PTO L/ —n RIW >
CLUTCH
i . pog—

________ Tracing the blue/white wire we find
that it is pinched in the chassis.
Problem solved!

I
I

I
________ 1
\ M I\ I\ T\ WI/BK >
|
BRAKE + s 0 M
| | A N R S
I BRAKE — T— OR/BK 0L A /1 OR/BK 5
I PTO - & ORW M M M M RIWE—
I PTO+ T OR/BK 7\
I NG PUR >
| +12v T—R M
| GND T— 6N
I_ ] GN >
SYSTEMS INDICATOR MONITOR / HOUR METER GN
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WIRE COLOR CODES

BN BROWN PK  PINK OR/BK ORANGE BLACK
BU BLUE BK BLACK OR/W ORANGE WHITE
GY GRAY Y YELLOW YW YELLOW WHITE
W WHITE T TAN Y/BK YELLOW BLACK
PUR PURPLE GN GREEN R/IW RED WHITE
R RED OR ORANGE R/BK RED BLACK

FUSE |

_|
R
o
O
=
®
1)
-y
s,
O
=,
-
@

|
> RIW. 1 |
. YCIose the PTO switch by pulling I
osmen\ It tO the “on” position. :
\;/\jH-P-TO-(iIFF l l T I
BUW =0} o= R The fuse immediately blows! We've |° |
YW Lo o 0
4 | P e isolated the problem to the PTO :
FEoRe orEee °| switch, the blue/white wire, and the | |
electric clutch. |
>— P }\ = T | I
NS N . _ | e |
Disconnect the PTO switch from A ' — |
N 1| thecircuitand check its terminals [ 1
for continuity to ground. Itchecks | _ _ _ _ _ _ _ _ _ _ _ a
out OK.
TN I\_I‘\_I\—WW_I__O___I
| e ol 1
! o::
>—viek M M Y — oD
SEATSMTOR RSO
>—wiek M
gr R N P—" 1A R_._Al P_OWER _____ 1|
OR/BK Y —+ seaTsw |
psorw ———————— vek—+keero | e
I SHOWN IN FORWARD
PUR PURﬁ- A2 POWER I

REVSW I~ R/BK—O/o—_l_

GROUND
| —
e - = =
GN &N RMC MODULE
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Clutch, Electric PTO

Purpose

This clutch electrically controls the engagement and
disengagement of the Power Take Off (PTO) pulley.

How It Works

The PTO clutch is composed of three major
components; the field, the clutch plate, and the friction
plate. The clutch plate always turns with the engine.
The field is a coil of wire on an iron core, which
becomes an electromagnet when power is applied.
The friction plate can slide up and down on the
crankshaft axis. It is normally spring loaded so that it
is not in contact with the clutch plate and is pressed
against the brake material opposite the clutch. When
power is applied, the friction plate is drawn toward the
clutch plate and the two rotate as one.

Testing

If the electric PTO clutch is not engaging or is
suspected as a cause of electrical problems, use the
troubleshooting steps. These procedures will help you
determine if the clutch has failed or is the cause of the
electrical problem.

Coil Resistance Measurement

1. Disengage the PTO, set the parking brake, turn the
ignition key to OFF and remove the key.

2. Disconnect clutch wire connector.

3. Set the multimeter or volt/ohm meter to check
resistance (ohms).

Demystifiction Glossary

4. Connect the meter lead wires to the wires in the
clutch connector (Figure 1).

Figure 1 3-6

5. The meter should read 2.84 ohms plus or minus
5%. If the reading is above or below these readings,
the field has failed and needs to be replaced. If the
reading is within these limits, measure the clutch
current draw.

Measuring Clutch Current Draw

1. Disengage the PTO, set the parking brake, and turn
the ignition to OFF.

2. Disconnect the clutch wire connector.
3. Set the multimeter to check amps (10 amp scale).

4. Connect the positive meter lead to the tractor
terminal (1) of the clutch wire, (Figure 2).

5. Connect the negative meter lead to the
corresponding wire terminal (3), (Figure 2).

6. Connect a short jumper lead from terminal (2) to (4),
(Figure 2).

7. Turn the ignition switch to the “RUN” position and
the PTO switch to the “ON” position.

8. If the meter reading is 3.5 amps or above, the
system is functioning properly. If the meter reading
is below 3.5 amps, check the electrical system for
problems (i.e., the battery, ignition switch, PTO
switch, or wiring harness may be malfunctioning).

17-3

AdVSSO19



>
i
<
)
7))
@)
-
O

GLOSSARY

Figure 2 37
Clutch Burnishing Procedure

The clutch should be burnished as part of the pre
delivery service, or whenever a new clutch is installed.
Burnishing polishes the clutch plate, allowing for
smooth clutch engagement.

With a PTO driven attachment installed (i.e., mower,
snowthrower, or tiller), run the engine at half throttle.
Engage and disengage the clutch 5 times (10 seconds
on/10 off).

17-4

Fuse

Location

The 20 amp fuse is located at the right side of the fuel
tank. It is wired in series between the battery positive
terminal and the “B” terminal of the ignition switch
(Figure 3).

fuselll

Purpose

Fuses are electrical safety valves that protect wiring
and electrical components from damage from high
current flow by creating an open circuit.

Fuses are rated for a specific current flow (amps).

Never connect a jumper wire across a fuse. Never
connect additional fuses in parallel.

Always use the proper fuse. Always find and correct
the reason for a blown fuse.

Demystifiction Glossary
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Testing
A blade type fuse may be checked visually. If the loop RMC Module
(A) is open, the fuse is blown. If in doubt, the fuse may

also be tested with an ohmmeter (Figure 4). This interlock feature is provided to prevent

unintentional engine-powered attachment operation
in reverse. If the tractor is shifted into reverse while
the mower blade or other Power Take Off (PTO)
driven attachment is engaged, the electric clutch

will disengage or the engine will stop, depending

on the model. DO NOT MOW WHILE BACKING

UP UNLESS ABSOLUTELY NECESSARY. If you
need to mow while in reverse or use other PTO drive
attachments (such as a snowthrower), this interlock
feature may be temporarily deactivated.

Before deactivating this feature, be sure there are no
children present on or near property where you are
using the tractor and that are likely to appear while
you are mowing or operating an attachment. Be extra
observant after you have chosen to deactivate the
interlock feature because the sound of the tractor’s
engine might prevent you from being aware that a
child or bystander has entered the area where you are
operating the tractor.

Figure 4 fuse20a

Once you are sure you can safely mow in reverse

or operate an attachment, deactivate the reverse
operating system by turning the key switch, to the
reverse caution position, which arms the module,
then depressing the reverse push button. A red light
to the left of the push button comes on indicating that
the PTO will remain engaged with the transmission

in reverse. Once activated it stays in this mode

WITH YOUR MOWER BLADE OR ATTACHMENT
OPERATING WHENEVER YOU BACK-UP, and the
dash light stays on until the key switch is placed in the
normal mowing or stop position, or the operator leaves
the seat.

Demystifiction Glossary 17-5
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Location

The RMC module is located on the back of the
instrument panel in the same housing as the keyswitch
(Figure 5).

mod_keysw

Systems:

There are two different “shutdown” systems used in
the Reverse Operating System. One system is used
with the electric (PTO) clutch - when the tractor is
shifted to reverse while the mower blade or other PTO
driven attachment is engaged the electric clutch will
disengage. The other system is used with the manual
(PTO) clutch - when the tractor is shifted to reverse
while the mower blade or other PTO driven attachment
is engaged, the engine will stop.

How It Works
On units equiped with manual PTO clutch

The reverse switch is wired in series between the
module and ground. When the Module is not activated
(indicator light off) the reverse and magneto terminals
of the module are connected together. If the shift
lever is placed in reverse, the magneto is connected
to ground through the PTO switch, RMC module, and
reverse switch, shutting down the engine. Pressing
the reverse push button (Figure 6) with the key switch
in the reverse caution position activates the reverse
caution mode (indicator light on). This disconnects the
reverse switch terminal from the magneto, allowing the
engine to continue run in reverse.

17-6

On units equiped with electric PTO clutch

The reverse switch is connected in series between
module and ground. When the Module is not activated
(indicator light off) the switch is internally connected
to the E-PTO terminal. If the shift lever is placed in
reverse, the relay coil is connected to ground through
the RMC module and reverse switch, energizing

the relay. This opens the normally closed contacts
removing the ground from the electric clutch, causing
it to disengage. The normally open contacts are now
closed, providing a second ground path to the coil
through the PTO switch, keeping the relay energized.
This prevents re-engagement of the electric clutch until
PTO is cycled off.

Pressing the reverse push button (Figure 6) with the
key switch in the reverse caution position activates
the reverse caution mode (indicator light on),
disconnecting the reverse switch terminal from the
E-PTO terminal, allowing the electric clutch to remain
engaged.

Figure 6

keysw

Testing

Testing the RMC system — Manual PTO - keyswitch
in “Normal”

1. Start the engine; place the keyswitch in the normal
position.

2. With the seat occupied, place the PTO lever in the
“on” position.

3. With the brake applied, move the shift lever to the
reverse position.

4. The engine should shut down.
Demystifiction Glossary
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Testing the RMC system — Manual PTO - keyswitch Testing the RMC system — Electric PTO - keyswitch

in “Reverse Caution” Unactivated (Indicator light in “Reverse Caution” Unactivated (Indicator light

off) off)

1. Start the engine; place the keyswitch in the reverse 1. Start the engine; place the keyswitch in the reverse
caution position. caution position.

2. With the seat occupied, place the PTO lever in the 2. With the seat occupied, pull the PTO switch to the
“on” position. “on” position.

3. With the brake applied, move the shift lever to the 3. With the brake applied, move the shift lever to the
reverse position. reverse position.

4. The engine should shut down. 4. The electric clutch should disengage.

5. Place the shift lever in forward.
Testing the RMC system — Manual PTO - keyswitch
in “Reverse Caution” Activated (Indicator light on) 6. The electric clutch should remain disengaged.

1. Start the engine; place the keyswitch in the reverse 7. Cycle the PTO switch off and on.
caution position.
8. The electric clutch should re-engage.
2. Press the reverse push button.

3. With the seat occupied, place the PTO lever in the Testing the RMC system — Electric PTO - keyswitch

“on” position. in “Reverse Caution” Activated (Indicator light on)
4. With the brake applied, move the shift lever to the 1. Start the engine; place the keyswitch in the reverse
reverse position. caution position.
5. The engine should continue to run. 2. Press the reverse push button.

3. With the seat occupied, pull the PTO switch to the

Testing the RMC system — Electric PTO - keyswitch “on” position.
in “Normal”
4. With the brake applied, move the shift lever to the
1. Start the engine; place the keyswitch in the normal reverse position.
position.

5. The electric clutch should remain engaged.
2. With the seat occupied, pull the PTO switch to the
“on” position.

3. With the brake applied, move the shift lever to the
reverse position.

4. The electric clutch should disengage.

5. Place the shift lever in forward.

6. The electric clutch should remain disengaged.
7. Cycle the PTO switch off and on.

8. The electric clutch should re-engage.

Demystifiction Glossary 17-7
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Testing the RMC module

It is not practical to test the RMC module directly. If the
RMC system is not functioning as described above,

it will be necessary to test the inputs to, and outputs
from, the module. If the inputs are correct but the

outputs are not, replace the module.

Connect an ohmmeter between the E-PTO terminal at
the module (yellow/black wire) and ground. With the

a)

Note: Be sure the battery is fully charged before

testing.

Electric PTO Clutch

Symptom:

b)

The electric clutch does not disengage when shifting

into reverse with the reverse caution mode not

activated.

OR

The electric clutch does not disengage when the
operator leaves the seat with the PTO on.

key in the “ON” or “Reverse Caution” position, PTO
switch on, and the seat occupied the meter should
show continuity when the shift lever is placed in
reverse, or the operator gets out of the seat.

Continuity: the module is OK, check the relay
or associated wiring.

No continuity: Remove the connector from
the module (Figure 7). Using a multimeter
check the electrical circuits for the conditions
listed in the table below.

If the circuit conditions are met, replace the module.

D

>' Figure 7 RMCPIugElec1
8 Circuit Testing - Electric PTO
] Terminal Wire Color Connected to Condition
(D A- (E-PTO) vellow/Black Relay cql RMC module output, provides ground
PTO switch to relay
B - (Al Power) Red Al term of keyswitch B+ w/ key in “normal” or “Rev. Caution”
C - (Seat Sw) Yellow Seat switch Ground operator on
Open operator off
D - (Reverse Sw) Red/Black Reverse switch Groun_d In reverse
Open in forward
E - (Ground) Green Chassis Connected to ground
F - (A2 Power) Purple A2 Term. of keyswitch Ground in Rev. Caution

Open otherwise

17-8
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Manual PTO Clutch

Symptom:

The engine does not shut down when shifting into
reverse when the reverse caution mode is not

activated.

OR

The engine does not shut down when the operator

leaves the seat with the PTO on.

Connect an ohmmeter between the magneto terminal
(yellow/black wire) at the module and ground. With the
key in the “ON” or “Reverse Caution” position, PTO

engaged, and the seat occupied the meter should
show continuity when the shift lever is placed in
reverse, or the operator gets out of the seat.

a) Continuity: the module is OK, check the

associated wiring.

A

b)  No continuity: Remove the connector from B

the module (Figure 8). Using a multimeter
check the electrical circuits for the conditions

listed in the table below.

If the circuit conditions are met, replace the module.

Circuit Testing - Manual PTO

C

L
@
7 -

T m O

@
@

Figure 8 RMCPlugMan1

Terminal Wire Color Connected to Condition
) Seat Switch RMC module output, provides ground to
A - (Magneto) Yellow/Black PTO switch magneto through PTO switch
B - (A1l Power) Red Al term of keyswitch B+ w/ key in “normal” or “Rev. Caution”
C - (Park Sw) Yellow/White Park switch Ground Park brake latched
Open Brake off
D - (Reverse Sw) Red/Black Reverse switch Grounq N reverse
Open in forward
E - (Ground) Green Chassis Connected to ground
F - (PB Bypass) Green Chassis Connected to ground
G - (A2 Power) White A2 Term. of keyswitch Ground in Re_v. Caution
Open otherwise

Demystifiction Glossary
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Relay (Electric PTO)

Location

The relay is part of the wiring harness and is located
behind the fuel tank near the PTO connector
(Figure 9).

Figure 9 relayl

Purpose

The relay disconnects the electric PTO clutch from
ground when the PTO is engaged and the shift lever
is in reverse, stopping the blades, unless the reverse
caution mode has been activated.

How It Works

The relay is an electrically activated single pole double
throw switch.

A common terminal (E) connects the ground wire of
the PTO clutch to ground through the normally closed
contact (A). Voltage is supplied to the positive side

of the coil (D) from the Al terminal of the keyswitch
(Figure 10).

>
i
<
)
7))
@)
-
O

Placing the shift lever in reverse energizes the relay
by providing a ground connection to the coil from
the reverse switch, through the module, and PTO
switch. This opens the normally closed contacts,
disconnecting the PTO clutch from ground.

Testing
1. Disconnect the relay from the harness.
2. Verify the coil resistance between terminals B and D

17-10

with a multimeter (ohms setting). Resistance should
be approximately 105 ohms. There should be
continuity between terminals A and E (Figure 10).

3. Connect multimeter (ohms setting) leads to relay
terminals E and C. Ground terminal B and apply
+12 VDC to terminal D. The relay should make
and break continuity between terminals E and C
as 12 VDC is applied and removed from terminal D
(Figure 10).

4. Connect multimeter (ohms setting) leads to relay
terminals E and A. Apply +12 VDC to terminal D.
With terminal B still grounded, the relay should
break and make continuity between terminals E and
Aas 12 VDC is applied and removed from terminal
D (Figure 10).

5. Disconnect voltage source and multimeter leads
from relay terminals.

A—
B—>| | |«—>

- E

Figure 10 relay terminals1

A Norm. closed contact | B Coil Negative

C Norm. open contact D Caoil Positive

E Common contact

Demystifiction Glossary
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Solenoid, Starter

Location

The starter solenoid is located under the rear fender
behind the battery. Remove the battery and battery
tray to access the solenoid (Figure 11).

solloc

Fure 1"

Purpose

The solenoid’s purpose is simply to connect the
battery to the starter motor when the ignition switch
is turned to “START”. The solenoid is used to protect
the ignition switch from the high current drawn by the
starter motor.

How It Works

The solenoid has two primary parts (Figure 12):
1. A coil of wire wrapped around an iron core.

2. A bar type switch.

When 12 volts is applied to the caill, it becomes an
electromagnet. This quickly pulls the bar toward

the contacts and closes the switch. Because the
contact terminals have a large contact area it can
easily handle the high current loads required by the
starter motor. When power is removed from the coil,
the spring loaded bar returns to its “normally open”
position. The solenoid closes and opens the switch
very quickly. This minimizes the “arcing” that can
damage other types of switches.

Demystifiction Glossary

The ignition switch is protected because only a small
amount of current is needed to activate the caoil.

L |
Solenoid
(not energized)

start sol

Figure 12

Testing
1. Disconnect the solenoid from the wiring harness.

2. With a multimeter (ohms setting), check to ensure
that terminals “C” and “D” are open (no continuity)
(Figure 13).

3. Apply +12 VDC to terminal “a” and ground mounting
tab “B”. Terminals “C” and “D” should now be closed
(continuity) (Figure 13).

4. You should be able to hear the solenoid switch
“click” when you make the connection.

start sol

Figure 13

| (A) & (B) Coil Terminals | (C) & (D) Contact Terminals

1711
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Switch, Brake Testing

1. Disconnect the switch from the wiring harness.
Location . ) .

2. Using a multimeter, follow the procedures listed
The brake switch is attached to the tractor frame, below (Figure 15).
under the fuel tank, near the base of the brake lever ) )
(Figure 14). Note: Terminals on actual switch not labeled.

C

Figure 14 tbrakesw Figure 15 manptoterm

Plunger Not Depressed | Plunger Depressed

Purpose

A&B Terminals — Closed | A&B Terminals — Open

As part of the safety interlock system the brake switch o . o F
Circuit — Continuity Circuit — No Continuity

has two sets of terminals; one pair prevents the engine
from cranking if the brake is not applied. The other pair
causes the engine to shut down if the operator gets off
the seat with the brake released.

C&D Terminals — Open C&D Terminals — Closed
Circuit — No Continuity Circuit — Continuity

How It Works

The plunger is depressed when the brake is applied,
closing contacts “C” and “D”. This allows voltage from
the key switch to pass through the brake switch to the
PTO switch, then on to the start solenoid to crank the
engine.

GLOSSARY

Applying the brake also causes a second set of
contacts (“A” and “B”) to open. This prevents the
magneto from connecting to ground and shutting the
engine down if the operator gets off the seat.

1712 Demystifiction Glossary
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Switch, Parking Brake (Manual PTO)

Location

The parking brake switch is located under the fuel tank
near the locking lever (Figure 16).

v, —

Figure 16

prkbrksw

Purpose

The parking brake switch is part of the safety interlock
system. The engine will shut down if the operator

leaves the seat without engaging the parking brake.
How It Works

When the parking brake is latched, the plunger is
depressed, closing the contacts (figure 17).

Figure 17

parkbrkswcu

Demystifiction Glossary

Testing

1. Disconnect the switch from the wiring harness.

2. Use a ohmmeter to test continuity between the
terminals (figure 17).

Plunger out — no continuity
Plunger in - continuity

17-13
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Switch, Key

Purpose

This component provides the proper switching for
the starter, ignition, accessories, and safety circuits
(Figure 18).

Figure 19 swign
Position Condition
Off G+M+A1

Reverse Caution (Run1) | B+ftA1 & L+A2
Normal Mowing (Run 2) | B+A1
Start B+S+A1

Figure 18 keysw

How It Works .
Switch, Reverse
Detents inside the switch give it 4 positions: STOP,

REVERSE CAUTION, NORMAL MOWING, and .

START. The START position is spring loaded so the Location

cylinder automatically returns to NORMAL MOWING

once the key is released. Units equipped with constant velocity

transmissions (CVT)
Testing o .
The reverse switch is attached to the underside of the

1. Disconnect the switch from the wiring harness. tractor next to the reverse lever (Figure 20).

2. Verify that continuity exists between the terminals
listed for each switch position. Verify that there is
NO continuity between terminals not listed for the
switch position (Figure 19).

>
nd
<
),
N
@)
-
O

Figure 20 trevsw
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Units equipped with hydrostatic transmissions

The reverse switch is located on the right side of the
transmission near the brake (Figure 21).

Figure 21 swhydrorev

Purpose (All units)

Provides ground signal to RMC module when the shift
lever is in reverse.

How It Works

The reverse switch is a metal tang, which is connected
to ground when the reverse lever contacts it.

Testing (All units)

1. Disconnect the switch from the wiring harness.

2. Using a multimeter, check for continuity between
the switch terminal and ground. With the shift lever

in forward, there should not be continuity.

3. Place the shift lever into reverse. There should be
continuity.

Demystifiction Glossary

Switch, Seat (Electric PTO Clutch)

Purpose

Shuts the engine down if the operator gets off the seat
with the brake not applied.

Disengages the PTO Clutch if the operator gets out of
the seat with the PTO engaged.

Figure 22 tseatswl

How It Works

The seat switch consists of a pair of normally closed
contacts (Figure 22), which open when the operator

is on the seat. One contact is connected in series to
the magneto through the brake switch. If the operator
vacates the seat while the engine is running, and the
brake released, the contacts close, and the magneto is
grounded, stopping the engine.

The other contact is connected to the relay through the
RMC module. If the operator gets off the seat with the
brake applied and the PTO engaged, the relay coil is
connected to ground, energizing the relay. This opens
the relays, normally closed contacts, disconnecting the
electric clutch from ground, causing it to disengage.

AdVSSO19

Testing
1. Disconnect the switch from the wiring harness.

2. With a multimeter, check for continuity between
the switch terminals and ground. There should be
continuity.

3. Recheck for continuity with someone in the seat.
There should not be continuity,

17-15
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Switch, Seat (Manual PTO Clutch)

Purpose

To shut the engine down if the operator gets off the
seat while the engine is running with the PTO engaged
or the brake released.

Figure 23

tseatsw

How It Works

The seat switch consists of a pair of normally closed
contacts which open when the operator is on the seat
(Figure 23). One contact is connected in series to the
magneto through the brake switch. If the operator
vacates the seat while the engine is running, and the
brake released, the contacts close and the magneto is
grounded, stopping the engine.

The other contact is connected in series to the
magneto through the PTO switch. If the operator gets
off the seat with the PTO engaged and the brake
applied, the contacts close, connecting the magneto to
ground, stopping the engine.

Testing
1. Disconnect the switch from the wiring harness.

2. With a multimeter, check for continuity between
the switch terminals and ground. There should be
continuity.

3. Recheck for continuity with someone in the seat.
There should not be continuity.

17-16

Switch, PTO (Electric PTO)

Purpose

The PTO switch is used to engage the electric clutch
(Figure 24).

tseatsw

Figure 24

It is also part of the safety circuit:

1. Prevents the engine from cranking with the key
switch in the start position when the PTO switch is
on.

2. It is part of the circuit that prevents the electric PTO
clutch from re-engaging after moving the shift lever
in and out of reverse without activating the reverse
caution mode.

3. Itis part of the circuit that prevents the electric PTO
clutch from re-engaging if the operator gets off and
back on the seat.

How It Works

The PTO switch uses three sets of contacts:

(Figure 25)

1. A— Com (normally closed)
Wired in series between the brake switch and start
solenoid. Preventing power from reaching the
starter solenoid when the PTO switch is on.

2. B — Com (normally open)
Connected in series between the relay coil and
the normally open relay contact. Once the relay is
energized these contacts provide a ground path to
the relay coil preventing it from de-energizing until
the PTO is switched off.

3. C—Com (normally open)
Connected in series between the Al terminal of

Demystifiction Glossary
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the ignition switch and the electric clutch. Pulling Purpose
the switch to the on position closes these contacts )
providing voltage to the electric clutch. Part of the safety interlock system:

1. Prevents the engine from cranking if the PTO lever
is in the engaged position.

2. Shuts the engine down if the operator gets off the
seat with the PTO lever in the engaged position, or

Com the shift lever is placed in the reverse position with-
out activating the reverse caution mode.
B
How It Works
Com Not
This double pole plunger type switch has four
Used ) . :
terminals, one pair normally open, and the other pair
C normally closed. When the PTO lever is in the off
com position the plunger is depressed.
= Testing
Figure 25 swelecpto
1. Disconnect the switch from the wiring harness.
Testing
2. Using a an ohmmeter, follow the procedures listed
1. Remove the PTO switch from the tractor. below (Figure 27):

2. Connect an ohmmeter across each pair of terminals _ _
and check for continuity with the switch in the “OFF”  Note: Terminals on actual switch not labeled.
and “ON” positions.

3. Replace the switch if the results do not correspond
to the description given above.

Switch, PTO (Manual PTO)

Location

The manual PTO Switch is located under the hood
near the base of the actuation rod (Figure 26).

O
1
0O
-
;l
0))

Figure 27 manptoterm

Plunger Not Depressed | Plunger Depressed
A&B Terminals — Closed | A&B Terminals — Open
Circuit — Continuity Circuit — No Continuity

C&D Terminals — Open | C&D Terminals — Closed
Circuit — No Continuity Circuit — Continuity

Figue 26 tptos

Demystification Guide 1717
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Systems Indicator Monitor /
Hourmeter

Purpose

Lights on the monitor panel are used to indicate the
position of the brake and PTO controls, as well as the
condition of the battery charging system. The LCD at
the center of the panel displays accumulated engine
hours and flashes when maintenance is due

(Figure 28).

Figure 29 hourmeterplug

start sol

Figure28
How It Works

The Systems Indicator Monitor/Hourmeter is a
solid state device. Battery voltage from the Al
terminal of the keyswitch powers the unit and

runs the hourmeter. An internal circuit monitors
battery voltage and causes the battery LED to light
when battery voltage falls below a specified level.
Additional sensing circuits monitor the status of the
brake and PTO switches. When the brake is applied
or the PTO is engaged, contacts in the switches
close, completing the sensing circuit and lighting
the appropriate LED.

7
=
5
O
=
O

Testing

Testing the Systems Indicator Monitor/Hourmeter

directly is not practical. If it is not functioning

correctly, test the inputs to the unit at the wiring
harness connector and replace the monitor if the
inputs are correct.

Note: The following tests are performed with the
engine off.
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L X420, LX460 2006
LX425, LX465 2007

Wiring Diagram

IGNITION SWITCH

OFF GMAL
RUN1 BAL ANDL A2
L G M S B Al A2 RUN 2 B AL
R START BSAL
HEADLIGHT HARNESS H H
yoTTTTTETT I ITTTTTTS T T T T T
1 1
1 _‘ i .— 1
! ! GN GN Y ORRW R w
i @ i
1 1
1 1
1 1
E i I
' GN BU 1 e W)\ RIW >
© - |
S GN R
m BRAKE SWITCH
BRAKE SWITCH IS SHOWN
m WITH BRAKE APPLIED
|_ ===
| — 1
Y=+—0 T Y/BK — %
a st .
H [}
—P——T—0rR—L—c"0— ORrRBK -\ M ORBK—>
(@)) B
1
LS S, W, W, W,  W— ) W vy M Y AN
1
; L A A N rw—N M RIW ——
M M\ T
T\ T\ . M\ R /
r- - - == 1 M Y/BK >
I BRAKE + OR n
! [
I BRAKE — - OR/BK M N—m
|
| PTO — : ORMW T PH— M ORW—Y
M\ M\ T\
I PTO+ 5 OR/BK
I NCo |
I +12v 4 R qh
! GND L GN
! [
I__ _ _ _ _
SYSTEMS INDICATOR MONITOR / HOUR METER A R N
w 7
. :
GN —-0—0- YW —>
- H
e PARK SWITCH
PARK SWITCH IS SHOWN
GND PARK BRAKE ON
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2006
2007

L X420, LX460
L X425, LX465

Wiring Diagram

WIRE COLOR CODES

BN BROWN PK PINK OR/BK ORANGE BLACK
BU BLUE BK BLACK OR/W ORANGE WHITE
GY GRAY Y YELLOW YW YELLOW WHITE
W  WHITE T TAN Y/BK YELLOW BLACK
PUR PURPLE GN GREEN R/W RED WHITE
R RED OR ORANGE R/BK RED BLACK
[ m e e e e e ==
FUSE |
> R ~N—— R R B a1
| | |+ _I
20A
R |
I STARTER
PTO SWITCH
PTO SWITCH IS SHOWN |— R— |START4|_ b
WITH PTO OFF
-------- |
h .
> Y —0 1 o+ Y/BK " |
1] 3 .
>———OR/BK Q! o~ ’\—OR/W—gT |
' '
S - B |
_[ SOLENOID I SPARK PLUG
I IGNITION

N M N | MODULE

Do Y Y — | MAG

N AC

D R/W T 4 R/W—| REG
| AC
|
| AFTERFIRE
| SOLENOID

N M N | .

% i i 1
| i
|

AN N N

D Y/BK

. i
Y/IBK —HO_ O
N\ =
7 OR/W 1 H H
0.0
Y/BK O
Lp—— J |
SEAT SWITCH =
SEAT SWITCH IS SHOWN
WITH OPERATOR PRESENT
N [ k
7T\
D R R I Al POWER PB BYPASS TGN
|
! GROUND 1—GN
> W. ) w T A2 POWER 1
I I —
Y/BK MAGNETO |
| —O/
> YW YW T PARK SW REV SW | — R/BK o——l

Demystification Guide

RMC MODULE

REVERSE SWITCH
REVERSE SWITCH IS
SHOWN IN FORWARD
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L X420, LX460 2006
LX425, LX465 2007

Starter Motor Circuit
(ignition switch in “start”)

r
R R ooy ! R
i i
OR/W :
1
[A— Starter Motor
Starter Solenoid — (Energized)
Brake Swilgh PTO Switch (Energized)
(Brake Applied) (PTO Off)
————— L]
1 H H
10 o] 150!
: - y [ "
OR ] ORBK 1 &+ | OR
—o o QL O
4 H

Q
el e oo (30 .
e
Battery Fuse A

- (20 Amp) Ignition Switch
(In Start)

R —

MM
Fuel Solenoid J_
(Energized) =
R
BU GN

Headlight Harness
(Headlights on)

WIRE ODR OBS

)W BN BROWN  PK PINK OR/BK  ORANGE BAE
R 5, BUE BK BAE OR/W ORANGE WHITE
el GY GRAY Y EDW W EDW WHITE
Y W WHTE T TAN BK EDW BAK
@Y FUR PURPE  GN GREEN RIW REDWHITE

R RED OR ORANGE RIBK REDBAK
-
1
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2006 L X420, LX460
2007 L X425, LX465

Spark Circuit
(ignition switch in “start”)

GN Y

Dashed lines do not carry current
Ignition Switch

(In Start) :
Brake Switch ' :  SPARKPLUG
(Br_aEe_A:p_pLied) ' ' IGNITION !
yw i !y ; : MODULE 1
Seat Switch pTTTTeTet HE A S protTTeTTTTs
(Operator On) ' Lo :
————— 1 , 1
1 ' | |
I I B
| I | |
oN| i i |
L 0:0-4------- . PTO Switch :
| e (PTO Off) I
' " . g mEmEm= 1 I
= ' I
.--.Y./.B---.|-.o 0_1'_1{____'

WIRE OLOR ODES

BN BROWN PK  PINK OR/BK ORANGE BLAK
BU BLUE BK BLAK OR/W ORANGE WHE
GY GRAY Y YELLOW YW YELLOW WHE
W  WHE T TAN Y/BK YELLOW BLAK
PUR PURPLE GN GREEN R/W RED WHE
R RED OR ORANGE R/BK RED BLAR
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L X420, LX460
LX425, LX465

2006
2007

Spark Circuit
(ignition switch in “Normal”, PTO “on”)

Brake Switch

(Brake Off)
YBK T 1Y
Seat Switch pommmmeme- -:- O-r-----
(Operator On) H H B :
F , : o 01
Ojammnn- . LT
b
[
= 01 O-d-----nms PTO Switch
. ; (PTO On)
- PoYBK Ty
h 1-Q O-r---
: . :
: o o1
' 1 1

Dashed lines do not carry current

SPARK PLUG

I PB Bypass +GN
|
Ground T_GN
I Park Switch
= (Brake Off)

Park Sw I—Y/Wo/

Ignition Switch
(In Normal)

] I R R/W

11 II

Battery Fuse

= (20 Amp)
WIRE COLOR CODES

BROWN PK PINK OR/BK ORANGE BLACK
BLUE BK BLACK OR/W ORANGE WHITE
GRAY Y YELLOW Y/W YELLOW WHITE
WHITE T TAN Y/BK YELLOW BLACK
PURPLE GN GREEN R/W RED WHITE
RED OR ORANGE R/BK RED BLACK

18-6

1

Rev Sw
R/BK
| (o e — — - |
RMC Module =
Reverse Switch
(In Forward)
R MM

Fuel Solenoid
(Energized) =

BU

GN

1

BU

0
M

Headlight Harness
(Headlights on)
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2006 L X420, LX460
2007 L X425, LX465

Spark Circuit
(ignition switch in “Normal”,
operator “off”, brake “on”, PTO “off”)

PTO Switch H SPARK PLUG
(PTO Off) IGNITION
Y/BK | 1Y v MODULE
Seat Switch —:—0 O-p-=----- 1mmmmmmmmmmeens
(Operator Off) . : !
P I oo :
b :
| ! :
CN : } Brake Switch !
J_ e (Brake On) .
= vek T "1y
A :
: 1 I '
: | o001 :
H | Vo e e e e - — — -
' : _L
poyBk e Y{E_;}_(___:_Magneto PBBypassI GN
| Ground =GN Park Switch
! R | : | = (Brake Off)
: ALP :
........................ ! | ower : Park Sw YIW_—
I : I l
' L. Revswl R/BK—O/O—_L
. ) |
Ignition SWitch -~~~ | = = = = = — — = =
(In Normal) RMC Module
Reverse Switch
(In Forward)
|||| R a o RIW
Battery Fuse R nmmm
— (20 Amp) Fuel Solenoid
(Energized) =
R
BU__fn)
R — GN
BU_fn)
Headlight Harness =
(Headlights on)
-
-
WIRE COLOR CODES O
BN BROWN PK PINK OR/BK ORANGE BLACK El
BU BLUE BK BLACK OR/W ORANGE WHITE H
GY GRAY Y YELLOW YW YELLOW WHITE m
w WHITE T TAN Y/BK YELLOW BLACK
PUR PURPLE GN GREEN R/W RED WHITE
R RED OR ORANGE R/BK RED BLACK
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2006
2007

L X420, LX460
L X425, LX465

Spark Circuit
(ignition switch in “Normal”, operator “off”,
brake “on”, PTO “on”)

Brake Switch SPARK PLUG

(Brake On) v IGNITION
_____ 1
Y/BK _! 1Y MODULE
Seat Switch ittt -II--O O
(Operator Off) 1 | T :
P | oo
|—~—o-.-0-1 ------ - e
[
o
SN a0 PTO Switch
J_ e (PTO On)
= YBK T "1y
. \ T
: 1
: : c o : : PB Bypass +GN
' | A ———
i YBK -1 YIBK Magneto I
temmmmmmmmmmmmmmmmmmmees A e r---q--------, Ground —GN
R | E | L Park Switch
GN Y T AlPower | (Brake Off)
Q : ! YW
G M ) R I \ ParkSw — YW ~¢
= R/ : |
B AL | | =
| ! Rev Sw,
lgnition Switch | temmemmmmees | R/BK—°/°1
(In Normal) I - - - - - = — 1
RMC Module =
Reverse Switch
| | | | | } R {\p RIW (In Forward)
Battery Fuse
= (20 Amp) R_m
Fuel Solenoid
(Energized) =
R

BU AN

R GN

Bu@ 1

Headlight Harness
(Headlights on)

WIRE COLOR CODES

7
=
3
O
=
@)

BN BROWN PK PINK OR/BK ORANGE BLACK
BU BLUE BK BLACK OR/W ORANGE WHITE
GY GRAY Y YELLOW YW YELLOW WHITE
w WHITE T TAN Y/BK YELLOW BLACK
PUR PURPLE GN GREEN R/W RED WHITE
R RED OR ORANGE R/BK RED BLACK
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2006 L X420, LX460
2007 LX425, LX465

Reverse Operating System
(ignition switch in “Normal”,
PTO “on”, transmission in “reverse”)

Brake Switch SPARK PLUG

(Brake Off) v IGNITION
YBK I % MODULE
Seat Switch Pttt 1-Q 0
(Operator On) 1 !
[ : o o :
" _0-1I ------ ' e
1 '
GN | S PTO Switch
= : (PTO On)
= L yBK i 1y
i
S
: o o: | PB Bypass-LGN
_____ I I
Y/BK M t
M Y/BK : lagneto Ground =GN
| I Park Switch
N v R A1 Power | = (Brake Off)
W I Park SW —— YW~
= rud 2 R ' I
B AL ' [ RevSw) SW:—R/BK—G—D—_L -
. ) |
Ignition Switch I = = = = = = = = =
(In Normal) RMC Module
Reverse Switch
(In Reverse)
|||| R :5 ) o RIW
f R
Battery Euse Fuel Solenoid
= (20 Amp) (Energized) =
R
BU_fn)
R — GN
BU_fn)
Headlight Harness =
(Headlights on)
-
WIRE COLOR CODES —
BN BROWN PK PINK OR/BK ORANGE BLACK O
BU BLUE BK BLACK OR/W ORANGE WHITE C
GY GRAY Y YELLOW YW YELLOW WHITE —
W  WHITE T TAN Y/BK YELLOW BLACK -+
PUR PURPLE GN GREEN R/W RED WHITE m
R RED OR ORANGE R/BK RED BLACK
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L X420, LX460
LX425, LX465

2006
2007

Reverse Oprerating System
(ignition switch in “Reverse Caution”,

PTO “on”)
Dttt
BiS v : E SPARK PLUG
8wy : IGNITION ! 6
Y/BK | 1Y ' WDULE
Stbl yooTTTTTT i T | I ) A
omp ; b !
P : o Ol 1
Ougmmnmn- . I ]
R !
o
Gn 1 :0-4I ........ PTO Stv :
LT ; PTO Op |
= PYBK T oY
' \ — === '
: P! L o _____
: | o o1 : I PB Bg :—GN
VoYBK O TTTTT o YBK | 8
""""""""""""" e e LGN PESHY
; : : . L eo
: PUR] aw PoPlew 4 YW~
: | :
: : I L
; B—t Ape :____.R.§\.N...|—R/BK -
: | & o - - — —
H RO W =
G Y !
N [0 0 S LR LEEEEEE: ! ReBty
L 0—O PUR 0.1
L A2 } R
RIW
B Al
gt
(Ch
=||||| R w RIW R_™m
[ )
Ba § EH =
Am
R
BU N
R — GN
) WIRE COLOR CODES BU__f7) __|__
HiHa
S BROWN  PK PINK OR/BK ORANGE BLACK 245,
0C— BLUE BK BLACK OR/W ORANGE WHITE
D) GRAY Y  YELLOW YW YELLOW WHITE
O WHITE T TAN Y/BK YELLOW BLACK
o PURPLE GN GREEN RIW RED WHITE
- RED OR ORANGE R/IBK RED BLACK
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2006
2007

L X420, LX460
L X425, LX465

Reverse Operating System
(ignition switch in “Reverse Caution”,
transmission in “reverse”, PTO “on”)

Dashed lines do not carry current

Brake Switch v SPARK PLUG
(Brake Off) IGNITION
Y/BK | 1Y MODULE
Seat Switch el ':' O
(Operator On) H \ . :
i) lo ol
|—:—o O-gmmmnn- ' I
o
Vo
eN 10 : 0~ PTO Switch
J_ O (PTO On)
= YBK T~~~y
—Q_ O .
[ : P D — - = |
: ° o : : | PB Bypass —GN
YBK T ~ Y/BK | Magneto I
: Ground LGN Park Switch
: ! I 1 (Brake Off)
' PURI A2 Power Park Sw YW~
’ ! 71
: I L
. B a1power L_RevSw | —RIBK =
: | _ _ _ _ _ _ _
: RMC Module =
GN G Y : )
O N\rorommmmmmmmmees Reverse Switch
L 0 O PUR (In Reverse)
L A2 } R
R/W
B Al
Ignition Switch
(In Caution)
| | | | R d ‘ Q R/W R m
Fuel Solenoid
Battery Fuse (Energized) =
= (20 Amp)
R
UM
R GN

Demystification Guide

BU@ 1

Headlight Harness -
(Headlights on)

WIRE COLOR CODES

BN
BU
GY

PUR

BROWN PK  PINK OR/BK ORANGE BLACK

BLUE BK BLACK OR/W ORANGE WHITE

GRAY Y YELLOW YW YELLOW WHITE

WHITE T TAN Y/BK YELLOW BLACK

PURPLE GN GREEN R/W RED WHITE

RED OR ORANGE R/BK RED BLACK
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L X420, LX460 2006
LX425, LX465 2007

Reverse Operating System
(ignition switch in “Reverse Caution”,
RMC “activated”, transmission in “reverse”, PTO “on”)

Dashed lines do not carry current

Brake Switch v : E SPARK PLUG
(Brake Off) : IGNITION
YBK 1 % : MODULE
Seat Switch hint ‘:' e 1mmmmmmemmmemns
(Operator On) H o : !
i) : lo ol :
=0 0-y------ - L] :
—_ 1 '
! , .
GN 1 H o-4| -------- PTO Switch '
A : (PTO On) :
= VovBk T Ty :
prmmee- 1 QO-p-nnmn-n ’
' ' 1 '
H | B | [
; | o °: : | PB BypassI—GN
v YBK TTTTT R Y/BK__ | Magneto :
trommmmmmmmmmsmmmmmemeens e ! Ground LGN Park Switch
: I : | 1 (Brake Off)
: —PURL A2 power i Park SW g YW
: | ,
. . I L
: Rl Al Power LRy -Syv-l—R/BK -
: | & o - - — —
on < v : RMC Module =
(o L0 TELEEEEEEEEEEEEL: ! Reverse Switch
o0—O PUR (In Reverse)
B L A2 } R
RIW
B AL
Ignition Switch
(In Caution)
i||||l R W RIW R _™m
I Fuel Solenoid _|_
Battery Fuse (Energized) =
(20 Amp)
R
WIRE COLOR CODES BU N
R GN
BROWN  PK PINK OR/BK ORANGE BLACK
BLUE BK BLACK ORMW ORANGE WHITE BU__f7) l
GRAY Y  YELLOW YIW YELLOW WHITE Headlight Harness
WHITE T TAN Y/BK YELLOW BLACK (Headlights on)
PURPLE GN GREEN R/W RED WHITE
RED OR ORANGE R/BK RED BLACK

7
=
3
O
=
@)

18-12 Demystification Guide



2006 LX500,GT2100
2007 GT2200, GT2300
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LX500 Information List (2006 - 2007)
GT2100 Information List (2006 - 2007)
GT2100 Information List (2006 - 2007)
GT2100 Information List (2006 - 2007)

Wiring Diagram. . .. ... 19-2
Circuit Diagrams
Starter Motor Circuit . . ... ... 19-4
Spark Circuits. . .. ... ... 19-5
PTOCIrcuits. . . ... o 19-7
Reverse Operating System . .............. 19-9
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LX500, GT2100 2006
GT2200, GT2300 2007

Wiring Diagram

IGNITION SWITCH

OFF GMA1

RUN 1 B A1 AND L A2
RUN 2 B Al

START BSAl

AEI

GN GN Y ORRW R PUR

G
HEADLIGHT HARNESS F

lagram

a

B

GN BU N & R/W )
S I 12

GN R M AN

R 7

iring

BRAKE SWITCH
f—— GN —— BRAKE SWITCH IS SHOWN
WITH BRAKE APPLIED

wW
|

GND

-I—GN
. _ _ _ 4 GN%

SYSTEMS INDICATOR MONITOR / HOUR METER

|
N N—P—N— ¥ —4—0 O1T— YW %
[ |
1 1
L1 N—P— orR——0—0-L
OR L orEK —>
| S —
— GN
L] N—\ % >
[ M\ M Vg S, Y, N,V BUMW >
BUW
PTO I N, \ RIW }
CLUTCH
M\ MN— R —
w
| Relay
"""" 1
w : 3 0\0_:_
1 T GN—T
W/BK——0 1
1 4 1
R L viek—T\ e\ M\ AN
1 1
[ S — J
N N\ M\ W/BK >
I I
BRAKE + OR N
| | mn M R AN
| BRAKE = T—— OR/BK M g\ U OR/BK §
I PTO - | OR/W T\ T\ I\ T\ OR/W
| PTO+ T OR/BK N v
N\
| NC | PUR >
| +12v R N
|
|
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2006 LX500, GT2100
2007 GT2200, GT2300

Wiring Diagram

WIRE COLOR CODES

BN BROWN PK PINK OR/BK ORANGE BLACK
BU BLUE BK BLACK OR/W ORANGE WHITE
GY GRAY Y YELLOW YW YELLOW WHITE E
w WHITE T TAN Y/BK YELLOW BLACK
PUR PURPLE GN GREEN R/W RED WHITE —
R RED OR ORANGE R/BK RED BLACK : .
- —_ — =
! ! ),
FUSE
— Lo | ' >
20A I
i I L Q
PTO SWITCH R | STARTER l ( S 2
—————————— R— START |
Frer—__ =
BU/W _:o: oT—R | SPARK PLUG | 3
—m Wk o vk — : < ! & [ !
> OR/BK MN—PN—N— ORBK . N— ORW YT A ) & |
. a ET AC |
—— R/W—| REG
OR/W |
_[_ SOLENOID | AC
) v P Y, N NI, N N mn = | |
| AFTERFIRE |
>— BUW = N—— SOLENOID I
| —
R mm_-L |
>_ RIW MN—mMN M M—m | = |
_— e o — — — — — .|
M NN N W——0 o—
1 - 1
[P
—— y—10} 0
>—vieK 4k 0N MN— [p——
SEAT SWITCH _—
SEAT SWITCH IS SHOWN
WITH OPERATOR PRESENT
>—W/BK M
———————— B
g: R ) " T R— A1POWER I
OR/B K e’
L v—4 seaTsw I
OR/W.
> L vBKk—+FEPTO I Ve sere.
I SHOWN IN FORWARD
PUR PUR—T A2 POWER |

REVSW = R/BK—O/O—-L

@
zZ
r:l
®
Pl
(o]
C
zZ
o
Py
<
[e]
=<
e}
o
C
[y
m
1l

GN

Demystification Guide 19-3



LX500, GT2100 2006
GT2200, GT2300 2007

Starter Motor Circuit
(ignition switch in “start”)

! 1
I et Starter Motor
PTF?TSOWg;h Starter Solenoid — (Energized)
Brake Switch .(' ______ (Energized)
@reke topyed 670!
1 V.
1 0 O Vo
el 1010
OR ] ORBK | 1 OR/W
: o0 QLo
N S
(59
|||||R— Rg\ oW o— ) R
e
Battery Fuse
= (20 Amp) Ignition Switch
(In Start)
R MM
Fuel Solenoid
(Energized) =
R
BU GN

Headlight Harness
(Headlights on)

WIRE ODR OBS

BROWN PK  PINK OR/BK ORANGE BRAK
BUE BK BREK OR/W ORANGE WHITE
GRAY Y EDW W EDW WHITE
WHITE T TAN BK EDW BAK
PURPE GN GREEN R/W REDWHITE

RED OR ORANGE R/BK REDBAK
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2006 LX500,GT2100
2007 GT2200, GT2300

Spark Circuit
(ignition switch in “start”)

GN Y

Dashed lines do not carry current
Ignition Switch

L}
L}
:
L}
(In Start) .
:
L}
L}
:
1 ememmmmmm-- memasa=a N
] L) [} 1
' ' ' 1
Seat Switch Brake Switch ; 1 SPARK PLUG 1 SPARK PLUG
. ' [ N '
(O_pgritgr_?n) (Br_aEe_A_pBLIed) ! ! ! IGNITION !
GN | | YIW i v : ' i MODULES
O-qmmmmmmmme 4-0 O-f-cmmmmmmeedeneed
T I —
== e b
= | 0io 1 I 670 |
L ! ! 1
————— |
WIRE OLOR ODES
BN BROWN PK PINK OR/BK  ORANGE BLAE
BU BLUE BK BLAE OR/W ORANGE WHE
GY GRAY Y YELLOW YW YELLOW WHE
W WHE T TAN Y/BK YELLOW BLAEK
PUR PURPLE GN GREEN RIW RED WHE
R RED OR ORANGE R/BK RED BLAE

Demystification Guide 19-5

O
1
0O
-
;l
0))




LX500, GT2100 2006
GT2200, GT2300 2007

Spark Circuit
(ignition switch in “Normal”, PTO “on”)

Dashed lines do not carry current

R
Brake Switch i SPARK pLUGE E SPARKPLUG Fuel Solenoid
(Brake Off) : 6 VIGNITION (Energized) =
YW 1= 1y ' {8F |imopuLES| HOF
Seat Switch [ 1"0—.—9':‘ """"""" H ) ! R
(Operator On) H o H
o ot E : 2 O: E @
A f----a ! BU_ M
E R GN
1 H BU__ AN
- H Headlight Harness =
(Headlights on)
vismswen :
] H Ground —GN
H |
M R ! Al Power E 1 1
LT yexiEeo b Revsul_pg
Coy I °—_|=_
e s —_— T e
PTO Switch PTO Relay :
| | | | (PTO On) Clutch (Not Energized)
Ri T BUMW (Engaged) | w mTTTTTTTT
Battery Fuse ! OTC 1w
= (20 Amp) ..Yi‘?t&:p_o—ga: LS
—_
o2
m
WIRE COLOR CODES
BROWN PK  PINK OR/BK ORANGE BLACK
BLUE BK BLACK OR/W ORANGE WHITE
GRAY Y YELLOW YW YELLOW WHITE
WHITE T TAN Y/BK YELLOW BLACK
PURPLE GN GREEN R/W RED WHITE
RED OR ORANGE R/BK RED BLACK
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2006 LX500,GT2100
2007 GT2200, GT2300

PTO Circuit
(ignition switch in “Normal”,
operator “off”, brake “on”)

Dashed lines do not carry current

R_Tm
Brake Switch § SPARK PLuG: § SPARKPLUG Fuel Solenoid
(Brake On) . /\ EIGN\T\ON ' 6 (Energized) =
Seat Switch LE—O °'I"Y' """""" ‘: ODULE R
(Operator Off) T :
Fool oo 5
f----a : BU_ A
E R GN
= BU__fn
- Headlight Harness =
(Headlights on)
A S Vi Seasmen T T
: | Ground -GN
v R : Al Power | —'|='
............................................... |
R viBk ) EPTO | ReVSW,_ ok
L 1
RMC Module
iti itch verse Swi
s =— gz
PTO Switch PTO ""-: Relay
|||| (PTO On) Clutch E (Energized)
guw| (Released) ! W TTTTTTT '
Batt o+—— T ) GN
= e (ZgL/ler:p) . WiBK i i 1 i J_
R | | ovek =
BT
[ H
M
WIRE COLOR CODES
BN BROWN PK  PINK OR/BK ORANGE BLACK
BU BLUE BK BLACK OR/W ORANGE WHITE
GY GRAY Y YELLOW YW YELLOW WHITE
W  WHITE T TAN Y/BK YELLOW BLACK
PUR PURPLE GN GREEN R/W RED WHITE
R RED OR ORANGE R/BK RED BLACK
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LX500, GT2100 2006
GT2200, GT2300 2007

PTO Circuit
(ignition switch in “Normal”,
operator “off”, PTO “on”)

Dashed lines do not carry current

R =
Brake Switch SPARK PLUG Fuel Solenoid
(Brake Off) (Energized) =i
————- {ok {o)
Seat Switch o 0 E a ) & R
(Operator Off) [ -]
oo .2 . @
Eabbt BU__M
R GN
BU__ M 1
Headlight Harness -
(Headlights on)
A N Y1 Seatswieh |
I Ground [~GN
oN C/ v R I Al Power | 1
[e; |
L )= viBK | EPTO LRevsw
|\ ____2 1
RMC Module
aionswich N Raze suien
PTO Switch PTO ""-: Relay
| | | | (PTO On) Clutch H (Energized)
R |_____' BUW (Released) 1 w T
Battery Fuse ] O‘E‘C T ""'"l """ :"3"0 1 _oN
= (20 Amp) —o—o"—WBK: !ui LLES WiBK i = 1 i J_
== R I YBK <
2o ! 5@2,
: :
N B
WIRE COLOR CODES
BROWN PK  PINK OR/BK ORANGE BLACK
BLUE BK BLACK OR/W ORANGE WHITE
GRAY Y YELLOW YW YELLOW WHITE
WHITE T TAN Y/BK YELLOW BLACK
PURPLE GN GREEN R/W RED WHITE
RED OR ORANGE R/BK RED BLACK
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2006
2007

LX500,GT2100
GT2200, GT2300

Reverse Operating System
(ignition switch in “Reverse Caution”,
PTO “on”, transmission in “foward”)

Dashed lines do not carry current

R =
Fuel Solenoid

Brake Switch : SPARK PLUG | 1 SPARK PLUG
(Brake Off) H 6 VIGNITION + (Energized) =
[’ I {8F |imopuLEs| HOF
YW Y
Seat Switch === ="=""" 1"0—.—9':‘ """"""" 1 ) ! R
(Opirélgr_On) 1 HE
T joo!
| Pp—— A
8 fn
R GN
G,
Headlight Harness -
(Headlights on)
,E~‘ A Y [ Seat Switch 1
H | A
|
Y R Al Power
GN G OMN - m el 1
PUR PUR
= GN LO—OAZ) = N + A2 Power
RIW
B Al °
Ignition Switch \&/ RMC Module =
(In Reverse Caution) Reverse Switch
PTO Switch PTO Relay (In Forward)
|||| R m o RIW (PTO On) Clutch (Not Energized)
R i BUW (Engaged) a
Battery Fuse o0 T Wik
= 1 H
= (20 Amp) ..ﬁ%ﬁp-o—b :
[
_
1001
[P
LM

Demystification Guide

WIRE COLOR CODES

BN
BU
GY

PUR

BROWN PK  PINK OR/BK ORANGE BLACK
BLUE BK BLACK OR/W ORANGE WHITE
GRAY Y YELLOW YW YELLOW WHITE
WHITE T TAN Y/BK YELLOW BLACK
PURPLE GN GREEN R/W RED WHITE
RED OR ORANGE R/BK RED BLACK
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LX500, GT2100 2006
GT2200, GT2300 2007

Reverse Operating System
(ignition switch in “Normal”,
PTO “on”, transmission in “reverse”)

Dashed lines do not carry current

R =
Brake Switch i sPARK PLUG! § SPARK PLUG Fuel Solenoid
(Brake Off) H 6 L IGNITION & 6 (Energized) =
YW | ' Ty B 8 P |¢MODULES;| 9
Seat Switch pmesTeee.- e ' O N R
(Operator On) H 1 HE H
- . 1 .
i : 100 :
| [p— .
| - : BU_ /7
GN | H R GN
1 H A
————— H BU__ )

= ' Headlight Harness
(Headlights on)

A 0 Y1 seat switch _, I
I H |
i Ground —GN
v H R I Al Power E | —_l_
DR R ) | H | =
R Y/BK | E-PTO i Rev Sw|—RIBK
L | 1=
RMC Module
e S ——/ ittty
PTO Switch PTO ""-: Relay
| | | | (PTO On) Clutch H (Energized)
R I_____I BUMW (Released) ittt l
Loom plierrai T30 o L
= 0 Amp) Y/BKI ol : 49/01_2—_L
o=t R | 1 ovEK &
:_S_?_! \ 5%112:
1
I B H
WIRE COLOR CODES
BROWN PK  PINK OR/BK ORANGE BLACK
BLUE BK BLACK OR/W ORANGE WHITE
GRAY Y YELLOW YW YELLOW WHITE
WHITE T TAN Y/BK YELLOW BLACK
PURPLE GN GREEN R/W RED WHITE
RED OR ORANGE R/BK RED BLACK
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LX500,GT2100
GT2200, GT2300

2006
2007

PTO Circuit
(ignition switch in “Reverse Caution”,
PTO “on”, transmission in “reverse”)

Dashed lines do not carry current

R =
Brake Switch : : § AR PLUG Fuel Solenoid
(Brake Off) : 6 VIGNITION + (Energized) =
1= ] ' {3aF |iMoDULES| ROF
YW Y
PO £ N O
Seat Switch H 10} H D &S R
(Operator On) H 1 1 H
-——— ' 1 H
oy 160! :
spe-e- | Pp—— H A
wl P : U )
v : GN
1 o : =
—— = B
- Headlight Harness -
(Headlights on)
’E‘. T Y. | seat switch
| Ground —GN
M : R e H | =
' —_— ower 1 =
PUR PUR
= GN LO_OAz ) N + A2 Power |
R H
R/W | ep1O ' Rev Sw
B Al bl |—R/BK:
_______ -
Ignition Switch \ / RMC Module =
(In Reverse Caution) Reverse Switch
PTO Switch pTO % Relay (In Reverse)
Y fy - RIW (PTO On) Clutch : (Energized)
(not engaged) w o CTTTTTTTTT
Battery Fi mmneeeesy ©
use
= (20 Amp) WiBK

WIRE COLOR CODES

BN BROWN PK  PINK OR/BK ORANGE BLACK
BU BLUE BK BLACK OR/W ORANGE WHITE
GY GRAY Y YELLOW YW YELLOW WHITE
W  WHITE T TAN Y/BK YELLOW BLACK
PUR PURPLE GN GREEN R/W RED WHITE
R RED OR ORANGE R/BK RED BLACK
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LX500, GT2100 2006
GT2200, GT2300 2007

PTO Circuit
(ignition switch in “Reverse Caution”,
RMC “activated”, PTO “on”, transmission in “reverse”)

Dashed lines do not carry current

P, R =
Brake Switch § SPARK RLUG 3 SPARK PLUG Fuel Solenoid

(Brake Off) H 6 VIGNITION (Energized) =

Seat Switch ' |"°-l—°',' -------------- : ' ‘ R
(Operator On) H 1 P :
P H ool :
H | '
- .2 R :
[ - H BU A
GN [ i . -
T .
' ’ B

- E Headlight Harness
(Headlights on)

’é‘. T Y. [ Seat Switch |
H | I H
: L
o “ 5 v R : AL Power E Ground | GN—_L
= GN\ LO_OAQ )P:R N PUR | A2 Power H : )
i s :WBK.:..E:F.’T.O...__.: Rev s‘”,_R/BK_.,—,_-L
Ignition Switch \&/ E T 7 TRMC Module - =
(In Reverse Caution) E Reverse Switch
PTO Switch PTO Relay (In Reverse)
|||| R 6j o RIW (PTO On) Clutch (Not Energized) '
BUW (Engaged) w [ 1 H
Battery Fuse i g W/BK wek 3 "’—‘—_lI on
= (20 Amp) ..Yi‘?ﬁr- o 1 i -0 1 i :
[t R YIBK =
oe BT A 7
- :
N
WIRE COLOR CODES
BROWN PK  PINK OR/BK ORANGE BLACK
BLUE BK BLACK OR/W ORANGE WHITE
GRAY Y YELLOW YW YELLOW WHITE
WHITE T TAN Y/BK YELLOW BLACK
PURPLE GN GREEN R/W RED WHITE
RED OR ORANGE R/BK RED BLACK
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