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Always Think Safety!

Thank you for purchasing a Cushman product. You are one of our many customers who have voted
their confidence in our company by purchasing our products.

This is one of the best designed and built pieces of commercial industrial equipment available. Many
safety features have been designed and built into this product. Please Do Not remove or defeat any
safety features, as they were installed for your protection.

The useful life and good service you obtain from your vehicle depends to a large extent on the way
it is maintained and operated.

Treat your equipment properly, lubricate and adjust it as instructed in this manual and it will give you
many years of reliable service.

See your Cushman dealer for service and parts. Genuine Cushman parts are manufactured with the
same precision and skill as the original parts.

II-,I I IMPORTANT!

This manual will aid you in the safe operation and proper maintenance of your equipment.
Read manual thoroughly before attempting operation. If any portion is not clearly understood,
contact an authorized dealer for clarification.

g GENERAL INFORMATION

This symbol is used throughout the manual to alert you to information about unsafe
actions or situations, and will be followed by the word DANGER, WARNING, or CAUTION.
DANGER indicates immediate hazards that may result in severe injury or death. WARNING
indicates unsafe actions or situations that may cause severe injury, death and/or major equip-
ment or property damage. CAUTION indicates unsafe actions or situations that may cause
injury, and/or minor equipment or property damage.

NOTE: This symbol appears next to information or instructions which will help you operate
and maintain your equipment the right way.

A WARNING

« The information and instructions included in this manual alert you to
certain things you should do very carefully. If you do not, you could:
* hurt yourself or others
* hurt the next person who operates the equipment
* damage the equipment.
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WARNING: If incorrectly used this machine can cause severe injury. Those who

A use and maintain the machine should be trained in its proper use, warned of its
dangers and should read the entire manual before attempting to set up, operate,
adjust or service the machine.
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BRAKE SYSTEM

SECTION 5A. REPAIR AND SERVICE TOOLS AND MATERIALS

Tools required:

Cleaning materials:
Lubricants:

Other service items:

Standard automotive hand tools.
Brake service tools.
Brake shoe adjusting gauge.

Stoddard solvent or equivalent.
Refer to SECTION 11.

Brake repair parts.

Brake linings.

Brake service Kits.
Inch/pound Torque Wrench.
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BRAKE SYSTEM

SECTION 5B. FAILURE ANALYSIS

PROBLEM PROBABLE CAUSE REMEDY
. Parking brake does not a. Brake is not properly adjusted. a. Adjust brake (Section 2C).
hold truck in position. b. Worn brake linings. b. Replace lining (Section 5D).
c. Broken or worn cable. c. Replace.
. Service brake does not a. Low fluid level. a. Check (Section 11).
hold truck in position. b. Leaking master cylinder. b. Replace (Section 5E).
c. Worn brake linings. c. Replace (Section 5D).
. Service brake pedal a. Brake line leaks. a. Repair (Section 5D).
fades when pushed. b. Airin line. b. Bleed (Section 5D).
. Service brakes do not a. Binding pedal. a. Free and lubricate.
release. b. Faulty master cylinder. b. Replace (Section 5E).
. Service brakes leak fluid | a. Faulty seals. a. Replace seals (Section 5D).
externally.
. Parking brake does not a. Brake misaligned. a. Adjust (Section 2C).
release completely. b. Binding in brake linkage. b. Clean and lubricate (Section 11).
c. Broken return spring. c. Repair (Section 5C).
d. Binding in brake cable. d. Repair (Section 5C).
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BRAKE SYSTEM

SECTION 5C. PARKING BRAKES

REPAIR

PARKING BRAKE

The parking brake system consists of a control lever

5C-1 and 5C-2. Wheel brake repairs are included in

and replacement of components shown in Figures
SECTION 5D.

Parking brake control repairs consist of removal

-
]
>
(0]

-

R.H. Brake

levers to compress and release brake shoes. (See
Figure 5C-1 for parking brake arrangement.)
Raise the engine cover (front seat frame) to gain

and cables that mechanically control spring activated
access to the parking brake cables.

L.H. Brake

Cable

Parking Brake
Control Lever

Figure 5C-1. Parking Brake Arrangement
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BRAKE SYSTEM

SECTION 5C. PARKING BRAKES

PARKING BRAKE ADJUSTMENT
(See Figure 5C-2)

1. Release the parking brake lever (lever fully down).

2. Tighten the adjustment nut (1 or 2 turns) and apply
the brake lever. Continue tightening the adjust-
ment nut until the lever is at approximately 45«

when the brake is applied.

Brake
Cables

Brake
Adjusting
Nut

Parking \L\:i____,/,———
Brake Lever

5C-2

Figure 5C-2. Parking Brake Adjustment




BRAKE SYSTEM

SECTION 5D. SERVICE BRAKES

SERVICE BRAKES (See Figure 5D-1)

GENERAL
1. This vehicle is equipped with four hydraulic

brakes controlled by the brake pedal. Open the 2.

front cowl of the vehicle to gain access to the
brake fluid reservoir.

2. A brake fluid indicator light on the control panel

(see Figure 5D-1) will come on and stay on if the 3.

brake fluid level is low. The fluid level must be
maintained between the minimum and maximum
markings on the gauge attached to the brake fluid
reservoir. Use DOT 3 Type brake fluid.

3. If the brakes do not hold properly, if they feel
spongy or if the brake fluid reservoir is allowed to
irun-dryf, it may be necessary to bleed the brake
lines in order to get fluid back into the system. Fol-

low the steps below to properly bleed the brake 4.

system.

BLEEDING BRAKES
1.

When bleeding the brake system, bleed the left
rear brake first, then the right rear, then the right
front and finally the left front.

Attach a hose to the bleeder screw on top of the
left rear dust shield and place the other end of the
hose in a container to catch the fluid run-off when
bleeding the system.

Loosen the bleeder screw. Have an assistant push
down on the brake pedal and hold pedal down.
Tighten the bleeder screw and release the brake
pedal. Loosen the bleeder screw again, press
down on the brake pedal, hold pedal down and
tighten the bleeder screw, release pedal. Do not
release the brake pedal until the bleeder screw is
tightened, otherwise air will be sucked back into
the brake lines.

Continue this procedure until all air bubbles are
purged from the system and a steady flow of fluid
comes from the brake bleeder screw. Repeat the
procedure on the opposite side of the unit, then on
the front.

Master
Cylinder

Brake
Fluid =1
Reservoir

Figure 5D-1. Service Brake System
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BRAKE SYSTEM

SECTION 5D. SERVICE BRAKES

BRAKE DISASSEMBLY (See Figure 5D-2) 3. Slightly spread shoes at top, lift shoes, springs
1. Remove the wheels and brake drums (see SEC- and adjuster off backing plate.
TION 41 for rear brakes and SECTION 6C for front 4. Disconnect parking brake cable.
brakes).

5. Disassemble to extent necessary to repair brakes.

2. Remove shoe, hold down springs and pins.

(Rear Brake Only)
Parking Brake Lever

Adjuster
Lever

Upper Spring
Retracting Pin
Spring
Cylinder
tj Screw
/ Backing

Retracting
Spring

~
Adjuster __
Screw >
Assembly,

Figure 5D-2. Service Brake Disassembly
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BRAKE SYSTEM
SECTION 5D. SERVICE BRAKES

SERVICING Inspect all wheel cylinder parts, discard and replace

bber boots if di bled.
Remove all dust from backing plate and parts. rubberboots it disassemble

. Inspect cylinder bore, hone if necessary.
Inspect shoes for excessive lining wear or damage. If

linings are worn within 1/32 inch (0.79 mm) of rivet NOTE
heads or shoe backing, replace linings. Cylinder should not be honed more than 0.003
inch (0.08 mm).
NOTE ( )
Always replace shoes as a set, do not replace BRAKE SHOE REASSEMBLY

only one lining.
Follow the reassembly steps as described in Figures 5D-

Inspect drum, minor score marks can be removed 3 and 5D-4.

using sandpaper. If the surface is polished, remove
using sandpaper. If drum is to be ground, do not
exceed maximum inside diameter specification. This

dimension is on each drum.
STEP 1
On rear brakes only, assemble parking brake

cable to trailing shoe and parking brake lever.

STEP 2
Install lower retracting spring to leading-trailing
shoes.

STEP 3

Install this assembly to backing plate.

STEP 4

Install adjuster screw assembly. STEP 5

Install adjuster screw to leading shoe and
lining assembly.

Figure 5D-3. Assembly 6 Steps 1 thru 5

5D-3



BRAKE SYSTEM
SECTION 5D. SERVICE BRAKES

Leading Shoe
and Lining
Assembly Slot

STEP 8
Install upper retracting spring to leading shoe slot.
Install the adjuster lever. Stretch spring to install to trailing shoe. If adjuster
lever does not contact star wheel after spring
STEP 7 installation check adjuster socket installation.
Install shoe hold down springs and pins. STEP 9

Connect parking brake cable.

Figure 5D-4. Assembly 6 Steps 6 thru 9

WHEEL CYLINDER (See Figure 5D-5) ® [f wet, rebuild. Continue with Step 2.
NOTE ® |f dry, do not rebuild.
Wh(?el cylinders should not be remoyed and/ NOTE
or disassembled unless they are leaking. Brake shoes must first be removed before
1. Carefully pull lower edge of cylinder boot away proceeding, see iIBRAKE DISASSEMBLY:.
from cyl|.nder. Note if interior of boot is wet with 5 Remove brake line.
brake fluid.
NOTE 3. Remove retaining bolts, remove wheel cylinder.
A slight amount of fluid is always present for 4. For Disassembly and Reassembly refer to Figure
lubrication, this is normal. 5D-5.

c®.

\\
g% N\ 7

Boot

Cylinder
Housing

Figure 5D-5. Wheel Cylinder
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BRAKE SYSTEM
SECTION 5E. MASTER CYLINDER

REPAIR 2. Disconnect the brake pedal linkage and remove
. o master cylinder mounting hardware as shown in
The master cylinder can not be repaired if (after check- Figure 5E-1.

ing brake lines and linkages, bleeding the system,
replenishing fluid in the brake fluid reservoir, and
checking/repairing the brake shoe assemblies and

3. Replace the master cylinder, install mounting
hardware and reconnect the brake pedal linkage.

wheel cylinders) the brakes continue to be spongy or 4. Reconnect brake lines as shown in Figure 5E-2,
do not release; the master cylinder may require fill the reservoir and bleed the brake system as
replacement as follows: described in SECTION 5D.

1. Disconnect brake lines at the master cylinder
as shown in Figure 5E-1 (cap lines to prevent
contamination).

From
Reservoir

To Front

Brake
Line Tee W
N
/// Z })’\\ Cylinder
4
\ I/’\I //// }:I \ ¥
N w? 7 _E \
\y* = \
4 \
” //
(// & //
\\ ’:j,’/
/ N~
Pedal
Linkage

Figure 5E-1. Master Cylinder Removal and Replacement

5E-1



BRAKE SYSTEM
SECTION 5E. MASTER CYLINDER

N Brake Fluid
¥ Reservoir

To Rear Brake

Line Tee ’

s 7
-
Prd

To Front
Brake
Line Tee

Figure 5E-2. Master Cylinder Connections
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STEERING

SECTION 6A. REPAIR AND SERVICE TOOLS AND MATERIALS

Tools required:

Cleaning materials:
Lubricants:

Other service items:

Standard automotive hand tools.
Steering gear repair tools
(available from AC Delco dealers).

Stoddard solvent or equivalent.
Refer to SECTION 11.

Seal and Repair Kits
(available from Textron dealers).

6A-1







STEERING

SECTION 6B. FAILURE ANALYSIS

PROBLEM PROBABLE CAUSE REMEDY
. No steering. a. Steering gear excessive internal a. Test.
leakage or damage. Repair (Section 6D).
b. Faulty steering pump. b. Repair (Section 6E).
c. Broken pump drive belt. c. Replace belt.
. Noisy when steering a. Low hissing sound. a. Normal.
wheel is turned. b. Steering gear squeals when b. Normal.
steering to maximum turn.
c. Steering gear squeals while c. Repair steering gear
turning. (Section 6D).
d. Low oil level or air in system. d. Check, bleed, fill reservoir
(Section 6C).
. Steering wanders. a. Tire pressure incorrect. a. Properly inflate tires (Section 7C).
b. Loose pitman arm. b. Tighten nuts (Section 6C).
c. Steering gear internal leakage. c. Repair (Section 6D).
d. Steering wheels out of d. Adjust (Section 6F).
adjustment.
e. Faulty steering gear. e. Repair/replace (Section 6D).
. Shimmy. a. Tire mounting nuts loose. a. Tighten (Section 7).
b. Loose or worn steering linkage. b. Tighten or replace (Section 6C).
c. Steering wheels out of alignment. | c. Adjust (Section 6F).
. Hard steering in one a. Internal failure of steering gear. a. Repair (Section 6D).
direction. b. Loose or worn steering linkage. b. Tighten or repair (Section 6C).
. Hard steering in both a. Tires under inflated. a. Inflate tires (Section 7).
directions. b. Low hydraulic oil level. b. Check level (Section 6C).
c. Low hydraulic oil pressure. c. Repair leaks at steering pump.
d. Steering gear or pump failure. d. Repair (Sections 6C and 6D).
. Lost motion at steering a. Steering wheel loose. a. Tighten (Section 6C).
wheel. b. Loose or worn steering linkage. b. Tighten or repair (Section 6C).
c. Steering gear internal leakage. c. Repair (Section 6D).
d. Steering pump internal leakage. d. Replace (Section 6C).

6B-1







STEERING

SECTION 6C. STEERING SYSTEM

GENERAL (See Figure 6C-1)

The steering system utilizes a steering wheel/steering
shaft mechanical linkage to a steering gear assembly
which moves a pitman arm to the left or right. The pit-
man arm directs motion of the front wheels through tie
rod connections.

The steering gear is hydraulically assisted by a steer-
ing pump to provide ipower steeringi similar to most
passenger cars. The steering pump has an integral
fluid reservoir.

The steering pump is driven by a pulley connected by
a belt to the engine.
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Steering
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Hub Nut

Torque to
100 to 120 ft-Ibs.
(135t0 163 N.m.)

Figure 6C-1. Steering System Arrangement
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STEERING

SECTION 6C. STEERING SYSTEM

The steering gear assembly has an internal control
valve which directs hydraulic fluid to either side of a
rack piston. The rack piston converts hydraulic
power into mechanical force. This force is transmit-
ted through a pitman shaft to the pitman arm to the
steering linkage.

NOTE
Prior to performing service or repairs on the
steering gear or steering pump, make certain
to check the simple mechanical causes of
problems listed in SECTION 6B and isolate
hydraulic problems by performing steering
system tests.

STEERING (Front) WHEELS, HUBS
AND BRAKES

1. Disconnect front brake lines, remove front wheels
and tires and remove brake drums, wheel hubs

and brakes as shown in Figure 6C-1.

If necessary, remove and replace front wheel
bearings as shown in Figure 6C-2. When
replacing bearings, pack with grease (see SEC-
TION 11).

Remove and replace grease seal.

If required, repair brakes as described in SEC-
TION 5D.

Install brake assemblies, wheel hubs, brake
drums, wheels and tires and torque mounting
hardware as shown in Figure 6C-1.

Connect brake cables and bleed and adjust
brakes as described in SECTION 2.

. Adjust steering linkage as described in SECTION 6F.

6C-2

Bearing
Cone

Bearing
Cup

Bearing
Cup

Bearing
Cone

Figure 6C-2. Front Wheel Bearings

TIE RODS, BALL JOINTS AND
STEERING KNUCKLES

1.

. Install

Disconnect brake cables and remove wheels,
brake drums, wheel hubs and brake assemblies
as shown in Figure 6C-1.

Remove cotter pins and nuts and disconnect tie
rod ends from pitman arm as shown in Figure
6C-3.

. Remove and replace damaged or worn steering

knuckles, ball joints and tie rods.

. Reconnect tie rod ends to pitman arm, secure with

nuts and cotter pins (Figure 6C-3).

brake assemblies, wheel hubs, brake
drums, wheels and tires and torque hardware as
shown in Figure 6C-1.

. Connect brake cables and bleed and adjust

brakes as described in SECTION 2.

. Adjust steering linkage as described in SECTION 6F.



STEERING

SECTION 6C. STEERING SYSTEM

Steering
Gear
Steering ot
~ / Knuckle L 30d
Tie Rod End
/(R.H. Thread)
Tie
Q
Rod - Pitman
.
Ball T Arm
Joint Grease Pl &
Cup % 5 i e Tie Rod End
1
Tie Rod End | ,l /(R.H. Thread) Ggafse
(L.H. Thread) @ Lo Tie P
~ l 2 Rod
€ < A e e
~ | | Steering
g ! . Knuckle
Grease  Tie Rod End |~
P (L.H. Thread) {
Control ]
Arm L
Upper —
Control
Arm

Figure 6C-3. Tie Rods and Steering Knuckles

STEERING COLUMN REPAIR
(See Figure 6C-4)

If repairs to the steering wheel or shaft are required,
replace the damaged components and reassemble as
shown in Figure 6C-4.

PITMAN ARM

1. Remove the cotter pins and nuts from the tie rod
ends and disconnect tie rods from the pitman arm
as shown in Figure 6C-3.

Remove the nut and lockwasher that attach the
pitman arm to the pitman shaft of the steering
gear and remove the pitman arm as shown in
Figure 6C-4.

6C-3

NOTE

Whenever the pitman arm is removed, clean
and inspect steering gear housing for pitting
and rough spots and pitman shaft for burrs.
Remove pitting, rough spots and burrs with
sandpaper. Replace pitman shaft seals and
bearing (if necessary) as described in SEC-
TION 6D.

. Install the pitman arm as shown in Figure 6C-4.
Torque mounting nut to 180 ft-Ibs. (244 N.m).

. If no further repairs are required, reconnect the tie
rods to the pitman arm and secure with nuts and
cotter pins as shown in Figure 6C-3.



STEERING
SECTION 6C. STEERING SYSTEM

Needle Nut
Bearing \ //\\\ —~——
\\
@ T,
Bearing _—-———@ /
Cover /

& Wheel

\ Bearing

Bearing

Steering Housing

Shaft \

f Torque to 7/
30 ft-lbs. /
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Gear
Assembly

Tube
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(244 N.m)

Figure 6C-4. Steering Column

6C-4



STEERING

SECTION 6C. STEERING SYSTEM

REMOVING AND INSTALLING STEERING
GEAR ASSEMBLY (See Figure 6C-4)

If a problem evaluation (SECTION 6B) indicates that
the steering gear assembly should be replaced or
extensively repaired, remove and install the steering
gear as follows:

1.

2.

Remove pitman arm from pitman shaft as
described in previous paragraphs.

Tag, mark and disconnect hoses from steering
gear assembly (see Figure 6C-1). Plug and cap
ports and hoses.

Remove screw that attaches steering shaft to
steering gear.

Remove steering gear mounting screws and nuts
and steering gear assembly.

6C-5

5.

10.

1.

Disassemble, inspect, repair and reassemble
the steering gear assembly as described in
SECTION 6D.

. Adjust the steering gear assembly as described in

SECTION 6D.

. Insert the steering gear assembly into the steering

shaft and mount the steering gear assembly to the
frame and to the steering shaft and torque mount-
ing hardware.

. Connect the pitman arm to the steering gear

assembly and torque nut.

. Reconnect tie rods to the pitman arm, secure with

nuts and cotter pins as shown in Figure 6C-3.

Reconnect hoses to steering gear assembly and
torque fittings as shown in Figure 6C-1.

Bleed the system as described on following page.



STEERING

SECTION 6C. STEERING SYSTEM

REMOVING AND INSTALLING STEERING
PUMP ASSEMBLY

1.

2.

Disconnect hoses at the steering pump (see
Figure 6C-1). Plug and cap ports and hoses.
Remove pump mounting hardware, disconnect
drive belt, and remove and replace the steering
pump.

Install drive belt and mount pump to mounting
bracket.

Reconnect hoses to pump and bleed the system
as described below.

BLEEDING THE STEERING SYSTEM

Whenever a steering pump or steering gear is
installed, the air that has entered the system must be
bled out before the vehicle is again operated. If air is
allowed to remain in the power steering fluid system,
noisy and unsatisfactory operation of the system will
result. Bleed air from the hydraulic system as follows:

A\ CAUTION

When power steering fluid is added to power steer-
ing system, only clean new power steering fluid
should be used (see SECTION 11).

1. Fill oil reservoir to icoldi mark on the dipstick and

let oil remain undisturbed for at least two minutes.

2. Start engine and run momentarily.
3. Add oil, if necessary.
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4.

1.

Run the engine and repeat above procedure until
oil level remains constant between icoldi and ihoti
marks on dipstick.

. Raise front end of vehicle so that wheels are off

the ground.

. Turn the wheels several times (off ground) right

and left, lightly contacting the wheel stops.

. Add oil if necessary.

. Lower the vehicle and turn wheels right and left on
the ground.

. Check oil level and refill as required.

. If oil is extremely foamy, allow vehicle to stand a

few minutes with engine off and repeat above
procedure.

a. Check steering pump belt tightness and check for
a bent pulley. (Pulley should not wobble with
engine running.)

. Check to make sure hoses are not touching any
other parts of the vehicle, particularly sheet metal.

. Check oil level, filling to proper level if necessary,
following Steps 1 thru 9. This step and step idi are
extremely important as low oil level and/or air in
the oil are the most frequent causes of
objectionable pump noises.

. Check the presence of air in the oil. Air will show
up as milky appearing oil. If air is present, attempt
to bleed system as described in Steps 1 thru 9. If it
becomes obvious that the pump will not bleed
after a few trials, proceed with steering system
tests. Replace faulty pump.

The presence of trapped air in the system will
cause the fluid level in the pump to rise when the
engine is turned off. Continue to bleed system
until this condition no longer occurs.
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SECTION 6D. STEERING GEAR

GENERAL NOTE

Prior to removing and/or disassembling the
steering gear, carefully check SECTION 6B to
determine causes of problems other than the
steering gear. Also perform all steering system
tests to isolate problems to the steering gear
assembly.

The steering gear assembly will rarely require com-
plete disassembly to repair leaks or replace defective
components. A complete exploded view of compo-
nents is shown in Figure 6D-1.
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Figure 6D-1. Steering Gear Major Components
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SECTION 6D. STEERING GEAR

DISASSEMBLY/REASSEMBLY

NOTE

® The following repair procedures may be
accomplished with the steering gear
installed on the vehicle or removed for
bench repair as described in SECTION 6C.

To facilitate reassembly, coat all internal
parts (except covers, plugs, retaining
rings and other hardware) with power
steering fluid.

® After reassembly, perform the adjustment
procedures at the end of SECTION 6D.

PITMAN SHAFT SEALS (See Figure 6D-2)

1. Remove the pitman arm from the shaft as

described in SECTION 6C.

Remove the retaining ring, seals and backup
washers, using a screwdriver to pry seals and
washers from housing bore.

Using new seals and (if necessary) backup wash-
ers, coat seal lips and washer faces with anhy-
drous calcium grease (see SECTION 11).

. Install seals and washers as shown in Figure 6D-2
and secure with retaining ring.

2.

Pitman Shaft

/ Seal (Single Lip)

@<_.—-—-—— Backup Washer

‘.-—-——-—-Seal (Double Lip)
= U

@«——————— Backup Washer

-

Retaining Ring

Figure 6D-2. Pitman Shaft Seals
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HOUSING END PLUG O-RING
(See Figure 6D-3)

1.
2.

Remove the retaining ring, end plug and O-ring.

Replace the O-ring and install the plug and
retaining ring with the open end of the retaining
ring approximately 1 inch (25 mm) from the
access hole.

Access

~ol
MO

Retaining Plug

Ring

Figure 6D-3. Housing End Plug O-Ring

PITMAN SHAFT (See Figure 6D-4)
1.
2.
3.

Remove the thrust bearing adjuster nut.
Remove the cover bolts, shaft cover and gasket.

Rotate the stub shaft until the pitman shaft gear
aligns with the large portion of the hole in the
housing and remove the pitman shaft.

. Install a new gasket on the shaft cover and bend
the gasket tabs around the cover edges.

. Install pitman shaft, cover with gasket, and pit-
man shaft secure with cover bolts. Torque bolts to
40 ft-Ibs. (60 N.m).

. Install the thrust bearing adjuster nut.
. Perform adjustments at end of this section.
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SECTION 6D. STEERING GEAR

Thrust Bearing
Adjuster Nut

Shaft

Cover ?\
Torque to
40 ft-Ibs.
(50 N.m)

Figure 6D-4. Pitman Shaft and Cover

RACK PISTON (See Figure 6D-5)

1.

2.
3.

Remove the retaining ring, housing end plug and
O-ring.

Remove the rack piston plug.

Insert a special ball retainer tool (#J-21552, avail-
able from General Motors Saginaw Gear dealers/
distributors) into the rack piston. Hold the tool
tightly against worm while turning stub shaft coun-
terclockwise. The rack piston will be forced onto
the tool. Remove the rack piston and ball retainer
from the gear housing together.

6D-3

10.

1.

12.

13.

14.

. Remove the ball retainer, tool, clamp screws,

clamp, ball retainer and balls from the rack piston.

. Remove rack piston ring and O-ring. Replace O-

ring and piston ring.

. If no further disassembily is required, proceed with

Steps 7 thru 14.

. Coat the rack piston ring and O-ring with power

steering fluid and install on the rack piston.

. Insert the worm gear (see Figure 6D-1) into the

rack piston. Turn the worm gear until the groove in
the worm is aligned with the lower ball return guide
hole (see Figure 6D-5).

NOTE
The black balls are smaller than the silver
balls. The black and silver balls must be
installed alternately into the rack piston and
return guide to maintain rack piston to worm
gear preload.

. Lubricate balls with power steering fluid. Install

balls through ball return guide hole, while rotating
worm counterclockwise.

Alternately install the remainder of the balls in the
ball retainers. Use anhydrous calcium grease to
retain balls in ball retainers. Mount retainers (with
bolts inserted) on rack piston and secure with
clamp. Tighten clamp screws to 4 ft-Ibs. (5 N.m).

Insert the ball retainer tool (see inset Figure 6D-5)
into the rack piston. Hold the tool tightly against
the worm gear while turning the stub shaft clock-
wise to remove the worm gear.

Refer to Figure 6D-7, install bearing races and
thrust bearings, worm gear, stub shaft and valve
assembly, removing the ball retainer tool (inset
Figure 6D-5) as the worm gear is turned into the
rack piston.

Install the rack piston plug, end plug, O-ring, end
plug and retaining ring.

Perform adjustments at end of this section.
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STEPS 3 & 11

Ball
Retainer
Tool

Clamp
Clamp Screws/?/
Torque to Ball
4 ft-Ibs. A

Retainer
(5 N.m) M

Rack
Piston

Housing Ring

End Plug \ '/ B
Retaining g
Ring Bqll Return
\ Ruck Guide Holes
\ Piston

Housing

Rack Piston

Plug
\ O-Ring

End Plug
O-Ring

Figure 6D-5. Rack Piston
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SECTION 6D. STEERING GEAR

ADJUSTER PLUG (See Figure 6D-6)

1.

2.

Remove lock nut and use spanner wrench to turn
out adjuster plug assembly.

Disassemble adjuster plug assembly as shown in
Figure 6D-6. Remove the retaining ring and use a
screwdriver to pry the thrust bearing retainer (at
raised areas) from the adjuster plug and a man-
drel and mallet to drive the needle bearing and
seals out of the adjuster plug.

3. Assemble new O-rings, seals, needle bearing and

thrust bearing retainer to adjuster plug. If neces-
sary, install new thrust bearings and bearing
races. Use a bearing driver to seat needle bearing
and seals in adjuster plug.

4. Install assembled adjuster plug in housing and

secure with lock nut. Torque lock nut to 80 fi-Ibs.
(108 N.m).

5. Perform adjustments at end of this section.

Retaining
Ring
) Seal
Adjuster
Bearing Plug
Bearing Race \
Race (Large) Q
(Small) \ @@
Spacer @
%( : > Lock Nut
Torque to
Seal  go ft-Is,
_ Needle (108 N.m)
Bearing '
O Ring

Upper

Thrust

Thrust Bearing

Bearing
Retainer

Adjuster Plug
Assembly

Figure 6D-6. Adjuster Plug
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VALVE, THRUST BEARINGS AND 4. Disengage the pin on the stub shaft from the hole
WORM GEAR (See Figure 6D-7) in the valve spool and disassemble the valve

NOTE
Rotate the valve spool during disassembly
and reassembly.

. Remove the adjuster plug assembly as described
in IADJUSTER PLUGH (Steps 1 and 2).

. Grasp the end of the stub shaft and pull compo-
nents shown in Figure 6D-7 out of the housing as
an assembly.

. Note and mark how the pin in the worm gear fits in
the slot in the valve body. Pull the valve assembly
off the worm.

assembly as shown in Figure 6D-7.

. Replace O-rings, seals, backup rings and (if nec-

essary) thrust bearing and bearing races.

. Lubricate all parts with power steering fluid and

reassemble as shown in Figure 6D-7.

. Install the adjuster plug assembly as described in

the previous paragraphs (Steps 3 and 4).

. Perform adjustments at end of this section.

Housing

Races

~——Thrust //’

Bearing \

Bearing _- =
- i

Assembly

Figure 6D-7. Valve, Thrust Bearings and Worm Gear
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PITMAN SHAFT BEARING ADJUSTMENTS

NOTE
This procedure requires removal of the steer-

ing gear as described in SECTION 6C.

. Remove the pitman shaft seals, pitman shaft, rack
piston, adjuster plug, valve, thrust bearings and
worm gear as described in previous paragraphs in
this section.

. Use a mandrel and mallet to drive the needle
bearing out of the housing as shown in Figure
6D-8.

. Replace the bearing and coat the new bearing
with power steering fluid and seat in the housing
using a plastic tube or bearing installer as shown
in Figure 6D-8.

. Replace worm gear, thrust bearing, valve, adjuster
plug, rack piston, pitman shaft and pitman shaft
seals as described in previous paragraphs in this
section.

. Perform adjustments in the following paragraphs.

REMOVAL

’ /Mandrel

Bearing
nstallation
Tool

\ |

Figure 6D-8. Pitman Shaft Bearing
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THRUST BEARING PRELOAD (See Figure 6D-9)

1. Before adjusting bearing preload, rotate the stub
shaft back and forth to drain all oil from gear.

Use a spanner wrench to tighten the adjuster
plug to 22 ft-Ibs. (27 N.m) firmly seating the thrust
bearing.

. Make alignment marks on the housing and face of
the adjuster plug.

. From this mark, measure back (counterclockwise)
1/2 inch (13 mm) on the housing and make a sec-
ond mark on the housing.

2.

STEPS2 &3
Alignment
Marks

e

STEP 4

Alignment
Marks

STEP 6

Figure 6D-9. Thrust Bearing Preload Adjustment
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SECTION 6D. STEERING GEAR

5. Turn the adjuster plug counterclockwise until the
mark on the adjuster plug aligns with the second
mark on the housing (made in Step 4 above).

6. Insert a punch in the notch on the adjuster plug to
hold the plug in position and tighten the lock nut
securely.

PITMAN SHAFT i OVER-CENTERi SECTOR
ADJUSTMENT (See Figure 6D-10)

1. The gear on the center flat of the stub shaft should

be on the same side and parallel with the side
cover.

2. The block tooth on the pitman shaft should be in
line with the iover-centeri preload adjuster plug.

. Back off the preload adjuster plug until it stops,

then turn the plug in one full turn.

. With the gear at center of travel, use a torque

wrench and record torque required to turn the stub
shaft.

. Turn the adjuster in until the torque required to

turn the stub shaft is 6 to 10 in-lbs. (0.6 to 1.2 N.m)
greater than the reading obtained in Step 4 above.

. Hold the adjuster to keep it from turning and

torque the adjuster lock nut to 20 ft-Ibs. (27 N.m).

Preload
Adjuster

Pitman
Shaft

Preload
STEPS 1 &2 Adjuster

Flat M/ Side

on Stub Cover
Shaft

Block
Tooth

Adjuster

/ Nut

Figure 6D-10. Pitman Shaft i Over-Centeri Sector Adjustment
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SECTION 6E. STEERING PUMP

STEERING PUMP REMOVAL
AND INSTALLATION

1.

2.

Disconnect hoses at the steering pump. Plug and
cap ports and hoses.

Remove pump mounting hardware, disconnect
drive belt, and remove and replace the steering
pump as shown in Figure 6E-1.

Install drive belt and mount pump to mounting
bracket.

Reconnect hoses to pump and bleed the system
as described in SECTION 6C.

REPAIR (See Figure 6E-2)

Repair of the steering pump is limited to removal and
replacement of the flow control valve, O-rings and
drive shaft seal.

If the pump leaks after O-rings and seals have been
replaced and fittings are tightened, it should be
replaced.

USED WITH
3-CYLINDER
GASOLINE
ENGINES
(SUZUKI 660)

\\9./.]

USED WITH
DIESEL ENGINES
(PERKINS)

Figure 6E-1. Steering Pump Removal and Installation
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/ Steering
Pump

O-Ring

Seal

Tube
Nut

Figure 6E-2. Steering Pump Repair
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SECTION 6F. WHEEL ALIGNMENT

Before aligning, check the tire pressure. The front tires b. Decrease caster angle by adding shims to
should be inflated to 20 psi (138 kPa). rear bolt.

Check wheel lug nut for proper torque, torque to 70 to c. If more than 2 shims are added to front bolt,
100 ft-Ibs. (95 to 140 N.m). recheck camber angle (see Step 1 at left).
Due to alignment requirements, it is recommended to 3. Set toe-in as follows:

have an experienced automotive alignment shop per- a. Setleft tie rod to 17-3/4 inches (43.53 cm).

form the following adjustments (see Figure 6F-1): Set right tie rod to 17-5/8 inches (43.37 cm).

b
1. Set wheel camber to 0+ 0.5«using shims, PN c. Turn wheels to istraight aheadi position.
d

841737). Use approximately 8 shims on left side : .
; : ; P Making even and equal turns of both the right
and 6 shims on right side. Each shim is equal to and left tie rods, set toe-in to 0.06 to 0.19 inch

apprfmmateIAy 0-5ecamber change. (0.15 to 4.83 mm) measured at the high point
2. Set ikingpini caster angle to 3.5« + 0.5 using of the tire.

shims, PN 841738. Each shim is equal to approxi-

mately 0.6xcaster angle change. 4. Check steering gear turns from on-center to full

left turn and from on-center to full right turn. The

a. Increase caster angle by adding shims to front steering gear should not contact its internal stop at
bolt. either full left or right turns.
TOE-IN
A |
f Forward
\\ \ B'A
- 0.06 to 0.19 inch

._ (0.15t0 4.83 mm)
/ M ‘ G of Wheel

? \

|
1 ' Forward
4——-
G of Wheel

( 90°

r W [‘P 3.5°+ 5°—»f e FoOSItive
1 Direction
CASTER ANGLE

\\W _____Lr_jj——— ;Oo (LEFT SIDE VIEW)
\ i DS

/'J l'\ 0°+ .5°
CAMBER ANGLE

Figure 6F-1. Wheel Alignment
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WHEELS AND TIRES

SECTION 7A. REPAIR AND SERVICE TOOLS AND MATERIALS

Tools required:
Cleaning materials:
Lubricants:

Other service items:

Standard automotive hand tools.
Stoddard solvent or equivalent.
Refer to SECTION 11.

Commercially available tire sealant.
Tire pressure gauge.
Compressed air with tire valve fitting.
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WHEELS AND TIRES
SECTION 7B. FAILURE ANALYSIS

PROBLEM PROBABLE CAUSE REMEDY

1. Truck rides hard. a. Over inflated tires. a. Reduce tire pressure to:
Front 20 psi (128 kPa)
Rear 15 psi (110 kPa)

2. Truck wanders. a. Under inflated tires. a. Inflate tires to:
Front 20 psi (128 kPa)
Rear 15 psi (110 kPa)

b. Steering malfunctioning. b. Test steering.
Repair (Section 6).
c. Wheel nuts loose. c. Tighten wheel nuts to 70 to
100 ft-Ibs (95 to 140 N.m).
d. Steer wheels out of adjustment. d. Adjust (Section 6).
3. Poor traction. a. Over inflated tires. a. Reduce tire pressure to:

Front 20 psi (128 kPa)
Rear 15 psi (110 kPa)
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WHEELS AND TIRES

SECTION 7C. TIRE SERVICE

GENERAL

The tires are subject to damage from sharp objects. If
large punctures or tears occur, it is advisable to take
the tire (installed on the wheel) to a qualified tire repair
shop.

The front (steering) and rear (drive) wheels are
attached directly to wheel hubs. Torque wheel nuts to
70 to 100 ft-lbs. (95 to 140 N.m).

SERVICE

Front tires are inflated to 20 psi (138 kPa) pressure.
Rear tires are inflated to 15 psi (110 kPa). These pres-
sures give the best results for average use.

If a tire is removed from the rim it should be inflated
according to tire manufactureris specifications.

This assures proper seating of the tire bead to the rim.
Then reduce the pressure to the specified service level
before using.

7C-1

NOTE
Never use grease or oil on the rim when
mounting a tire.

Bead sealing of the tires may be repaired by using
tire sealants available from the repair shops.To apply
sealant:

1. Break one bead from seal on rim and pull out past

rim flange at bottom or install through valve stem.
Pour sealant into tire cavity.

Repeat bead on rim by inflating the tire to tire
manufactureris specifications.

Rotate tire slowly to spread compound.

Reduce front tire pressure to 20 psi (138 kPa) and
rear tire pressure to 15 psi (110 kPa).

2.
3.







SECTION 8
HYDRAULICS

THIS SECTION INTENTIONALLY LEFT BLANK.
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CHASSIS

SECTION 9A. REPAIR AND SERVICE TOOLS AND MATERIALS

Tools required:

Cleaning and
refinishing
materials:

Lubricants:

Standard automotive hand tools
including bearing pullers.

Stoddard or equivalent solvent.
Detergent and water.
Antiseize.

Refer to SECTION 11.
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CHASSIS
SECTION 9B. FAILURE ANALYSIS

PROBLEM PROBABLE CAUSE REMEDY
1. Squeaks from suspen- a. Lack of lubricants. a. See SECTION 11B for Mainte-
sion. nance Schedule.
2. Vehicle bounces or a. Shock absorbers faulty or worn a. Replace.
wheels bounce off ground out.
when driving.
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CHASSIS

SECTION 9C. FUEL TANK

GENERAL

The fuel tank is a single piece tank which should
require no servicing unless punctured or otherwise
accidentally damaged. The fuel tank should be drained
whenever the machine is to be stored.

NOTE
The cap used on the tank is a vented cap.

REMOVAL AND INSTALLATION
(See Figure 9C-1)

2. Remove attaching hardware, fuel tank and tank
mounting plate.

3. Test fuel sender as described in SECTION 10. If
necessary, replace fuel sender.

4. Replace damaged or leaking tank and install as
shown in Figure 9C-1.

5. Reconnect fuel lines.

6. Fill the tank with 87 octane or higher unleaded
gasoline for vehicles with gasoline engines or No.
2-D (ASTM D975) diesel fuel for vehicles with die-

sel engines.
1. Position a suitable container below the tank, dis-
connect input and output fuel lines and drain the
tank.
Sender
Bracket

Fuel

¥
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Figure 9C-1. Fuel Tank Removal and Installation
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CHASSIS
SECTION 9D. FRONT SUSPENSION

REPAIR (See Figure 9D-1) After front suspension repairs, align the front wheels
as described in SECTION 6F.
Remove and replace damaged shocks and other parts

as shown in Figure 9D-1.

Ball 2

Joint ™~ Upper
\/‘ Control Arm

Shock
Absorber

Bushing

Steering
Knuckle

FRONT
SUSPENSION

LEFT
FRONT
SUSPENSION

Bushing

Lower
Control Arm

Figure 9D-1. Right and Left Front Suspension
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CHASSIS
SECTION 9E. REAR SUSPENSION

REPAIR (See Figure 9E-1) The left and right sides of the rear suspension are
] symmetrical. The right side is shown in Figure 9E-1.
Remove and replace damaged shocks, leaf springs

and other parts as shown in Figure 9E-1.

Leaf Spring
Shackle

N / Bushing
% - / Leaf Spring
~ Shackl
Bum\p‘er Y % ackle

Spring
U-Bolt

Figure 9E-1. Rear Suspension (Right Side Shown)
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ELECTRICAL SYSTEM

SECTION 10A. REPAIR AND SERVICE TOOLS AND MATERIALS

Tools required: Multimeter.
Jumper wires.
60 amp ammeter.

Cleaning materials:  Baking soda and water.

Other service items: Electrical insulation compound
P/N 365422.







ELECTRICAL SYSTEM

SECTION 10B. FAILURE ANALYSIS

PROBLEM PROBABLE CAUSE REMEDY
. Engine will not turn over a. Battery dead. a. Charge or replace (Section 10D).
when ignition switch is b. Faulty starter solenoid. b. Test (Section 10F).
turned on. c. Faulty ignition switch. c. Test (Section 10H).
d. Faulty wiring or bad electrical d. Test (Section 10C).
ground.
. Engine turns over but will | a. Battery, low charge. a. Charge or replace (Section 10D).
not start. b. No fuel/obstructed fuel supply. b. Check and correct fuel level and/
or obstruction.
c. Internal engine problem. c. Refer to engine manufactureris
manual.
. Battery does not charge. | a. Bad battery. a. Replace.
b. No alternator output voltage. b. Test (Section 10E).
. Battery over charges. a. Bad battery. a. Replace.
b. Faulty alternator. b. Test/replace (Section 10E).
c. Inspect for high resistance
c. Faulty wiring. (Section 10C).
d. Test (Section 10C).
d. Bad ground.
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ELECTRICAL SYSTEM

SECTION 10C. GENERAL INSTRUCTIONS

GENERAL

Repair of the electrical system, for the most part, is
limited to the replacement of defective components or
wiring. Wiring diagrams and Component Location illus-
trations are provided in SECTION 100 for trouble-
shooting and/or testing the electrical system. Specific
repair and replacement instructions, where applicable,
are also provided in this section.

NOTE
The test instrument shown in the illustrations
for this section is a digital multimeter (DMM).
However, any test instrument capable of mea-
suring the current resistance and continuity
values specified for each test is acceptable.

NOTE
See engine manufactureris service manual for
information on engine electrical components
not covered in this section.

In addition to testing a suspected faulty component it
may be necessary to check for shorts or breaks in the
wiring to the component. A common method of testing
wires or circuits is to perform a continuity check as
described below.

NOTE
Before performing any component or wiring
test, check for corrosion and loose or miss-
ing connections.

If a component (switch, relay, etc.) is removed for test
or replacement, make sure to identify and label wires
so that the component can be installed correctly.

WIRE CONTINUITY TEST
(See Figure 10C-1)

1. Identify and locate the wire to be checked on the
appropriate wiring diagram in SECTION 100.

2. Set multimeter to ohms E scale and touch leads
to end of wire.

® There should be a reading (continuity) on the
multimeter. If not, proceed to Step 3.

3. Perform a second check by using a jumper wire to
bypass the wiring being tested. If the component
in question now functions normally, replace the
original wire.

Test
Lead

Wire (=) NEG

(+) POS ‘

@\

/ e

Jumper Wire

Figure 10C-1. Wire Continuity Test
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ELECTRICAL SYSTEM
SECTION 10C. GENERAL INSTRUCTIONS

RESISTANCE TEST (See Figure 10C-2) 3. Read the Q (ohms) on the multimeter.

1. Set the multimeter to an Q (ohms) scale. ® Contacts of a switch or a wire should have less

2. Touch the leads to the terminals on the wire or than 0.5 &2 (ohms.) reading. .
switch. ® |f Q (ohms) readings are above 0.5, the switch

or wire is questionable.

Test
Lead

© e

Figure 10C-2. Resistance Tests, Ohm Q
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ELECTRICAL SYSTEM
SECTION 10D. BATTERY

GENERAL

For normal service, use a battery rated 12V, 420 cold
cranking amps at OoF (A18¢C) Group BCI24.

A\ WARNING

To avoid possible injury, stand away from battery
when the charger is turned on. A damaged battery
or a battery with an internal short could explode.

A\ WARNING

Batteries contain sulfuric acid and generate explo-
sive mixtures of hydrogen and oxygen gases. Keep
any device which may cause sparks or flames
away from the battery to prevent explosion.

3. Charge the battery using one of the methods
shown below. Follow the manufactureris instruc-
tions on the charger.

Slow Charge Fast Charge

2-1/2 hours @ 20 amps
1-1/2 hours @ 30 amps
1 hour @ 45 amps

10 hours @ 5 amps
5 hours @ 10 amps

A\ WARNING

Always wear protective glasses or goggles and
protective clothing when working with batteries.

You must follow the battery manufactureris
instructions on safety, maintenance and installa-

. If, when charging the battery, violent gassing or
spewing of electrolyte occurs, or the battery case
feels hot 6 125« (52¢C), reduce or temporarily
halt charging to avoid damaging the battery.

. Always turn charger to iOffi before removing a
charger lead from the battery.

tion procedures.
/

\

MAINTENANCE/CLEANING

A buildup of corrosive acid across the top of the bat-
tery can cause the battery to self-discharge. Even a
light coating of this grayish-white substance can com-
plete a circuit to drain and exhaust the energy in the
battery. This is especially bad when moisture is
present.

A\ CAUTION

Always connect the igroundi (black) cable last
and remove it first whenever performing any bat-
tery maintenance. When the battery is being
removed or reinstalled, make sure the positive
and negative terminals do not contact metal trac-
tor parts at the same time or arcing will result. Bat-
tery connections must be kept clean and tight at
all times. Loose cables will cause arcing and pit-
ting of the connections and cause eventual fail-

To maintain a battery in top condition, check and per-
form the following services at frequent intervals:

1. Regularly check level of electrolyte 6 add water
as necessary to maintain level above plates 6 do
not overfill as this can cause poor performance or
early failure due to loss of electrolyte.

Cre. Keep positive terminal cover in place. 2. Keep terminals and top of battery clean. Wash
with baking soda and rinse with clear water. Do
not allow soda solution to enter cells as this will

CHARGING A MAINTENANCE destroy the electrolyte.

FREE BATTERY 3. Make sure battery terminals are tight and cables

are in good condition.
NOTE
Remove battery from vehicle.

1. Be sure charger is iOffi.

2. Connect charger leads to battery. Connect the
positive (+) connector from the charger to the pos-
itive battery terminal. Connect the negative (A)
connector of the charger to the negative battery
terminal.

10D-1



ELECTRICAL SYSTEM
SECTION 10D. BATTERY

TESTING (See Figure 10D-1) 3. Crank the engine ¢ if battery voltage falls below 9
volts while cranking, the battery is run-down or
Test battery voltage as follows: faulty. Charge and perform test again.

1. Connect DC multimeter to battery terminals.
2. Set voltmeter to 20 VDC.

(-) NEG
(+) POS

(+) POS (-} NEG

+|I|I—

Battery

Figure 10D-1. Battery Test
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ELECTRICAL SYSTEM

SECTION 10E. CHARGING SYSTEM (3-CYL. 660 GASOLINE & DIESEL ENGINE)

GENERAL

The charging system for 3-cylinder (Suzuki 660) gaso-
line and Perkins diesel engines consist of a 55 amp
alternator.

Perform the following tests to determine if the alterna-
tor is faulty.

OUTPUT CURRENT TEST
(See Figure 10E-1)

A\ WARNING

Before installing test instruments, disconnect the
NEG (A) battery cable from the battery.

1. Remove the RED wire from terminal B of the
alternator.

2. Set multimeter to 20 VDC range. Connect POS (+)
test lead to terminal B and NEG (n) test lead to
ground.

3. Reconnect battery NEG (A) cable.
4. Start the engine.

As engine RPM increases, voltage should in-
crease to 14 to 14.5 volts. Current output
should increase to a maximum of 55 amps.

NOTE
Charge condition of battery will affect
current (amp) output.

As the battery begins to charge, the current out-
put will slowly decrease.

If NO voltage and/or current is measured, pro-
ceed with Step 5.

If voltage and current does not start coming
down after a short running period, battery is
faulty.

Figure 10E-1. Output Current Test

10E-1



ELECTRICAL SYSTEM
SECTION 10E. CHARGING SYSTEM (3-CYL. 660 GASOLINE & DIESEL ENGINE)

5. Stop engine and replace battery with a known VOLTAGE TEST (See Figure 10E-1)
good battery. Reconnect multimeter test leads as

shown in Figure 10E-1. 1. Set multimeter to 20 VDC range.
6. Start the engine. 2. Connect NEG (f) lead of the multimeter to a good
. . , ground.
® As engine RPM increases, voltage should in- ,
creaseglto 14 tol 14.5 volt;/. Cgrrent l(J)ut;;ut 3. Touch the POS (+) lead of the multimeter to the
should increase to a maximum of 55 amps. IBi terminal of alternator.
NOTE ® Should read 12 volts.
Charge condition of battery will affect ® NO or low voltage, check battery, connections
current (amp) output. and wiring.

® As the battery begins to charge, the current out-
put will slowly decrease.

® |f NO voltage and/or current is measured, alter-
nator is faulty.
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ELECTRICAL SYSTEM

SECTION 10F. STARTER

GENERAL 4. Crank engine, read/record voltage.

The repair of the starter is covered in the engine man-
ufactureris service manual which can be obtained
through your local Textron Turf Care and Specialty
Products Dealer.

STARTING CIRCUIT RESISTANCE TEST
(See Figure 10F-1)

1. Remove the ignition coil connector, tape the con-

® \/oltage should not drop more than 0.58 volts
from measured battery voltage.

® |f voltage drops below 0.58, a high resistance
fault exists in the wiring, connections or ground
of the starter circuit, proceed with Step 5.

5. Connect tester POS (+) lead connected to battery

POS (+) terminal. Move tester NEG (fA) lead to
starter motor terminal.

nector end (gasoline engines only). 6. Crank engine, read/record voltage.

NOTE
This will prevent the engine from starting when
performing the following test.

2. Using a suitable digital multimeter, at battery mea-
sure battery voltage. This is the base voltage for
the following tests.

3. Connect tester NEG (f) test lead to NEG () termi-
nal of battery, connect tester POS (+) lead to a
good engine ground.

A\ CAUTION

On gasoline engine powered vehicles the follow-
ing tests must be performed within 5 seconds to

avoid burning out the coil.

J

©

Starter
Solenoid o

STEP 1
(Gasoline Engines Only)

Starter

Figure 10F-1. Starting Circuit Test (1 of 2)

10F-1




ELECTRICAL SYSTEM
SECTION 10F. STARTER

‘\\ - -\\'\\\r/
\‘/\\;’ |

Battery

\/ 5
Starter i
\/ Solenoid
I . —
STEPS 3 &4 o ~
N @ Starter «
H o\ ::

|§uval

STEPS 5 &6

STEPS 7 &8

Figure 10F-1. Starting Circuit Test (2 of 2)
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ELECTRICAL SYSTEM

SECTION 10F. STARTER

STARTER SOLENOID TEST
(See Figure 10F-2)

1.

Disconnect battery ground cable.

2. Tag and remove wires from starter solenoid.
3.
4. Connect battery to starter solenoid as shown in

Remove field coil wire from terminal M.

Figure 10F-2 (Step 4). Check that pinion gear
moves outward. If gear does not move, replace
starter solenoid.

5. While connected as in Step 4, disconnect nega-

tive lead from terminal M. Check that gear
remains out. If gear returns inward, replace
starter solenoid.

. Disconnect negative lead from starter solenoid

body. Check that gear returns inward. If gear does
not return, replace starter solenoid.

Starter
Solenoid

Figure 10F-2. Starter Solenoid Test
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ELECTRICAL SYSTEM
SECTION 10F. STARTER

NO-LOAD TEST 3. Check that starter rotates smoothly and that the
pinion moves outward. Ammeter should read less

1. After conducting solenoid test on previous page than 50 amps.

reconnect the ignition coil lead to terminal M (for
diesel engines start with Step 2).

2. Connect the battery and an ammeter to the starter
as shown in Figure 10F-3.

Figure 10F-3. No-Load Test
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ELECTRICAL SYSTEM

SECTION 10G. SWITCHES

IGNITION SWITCH TEST
(See Figure 10G-1)

1.

Disconnect NEG () cable at battery.

2. Disconnect wiring connectigns at ignition switch.
3.
4. Check all switch positions as follows:

Set the multimeter to 200 E Q (ohms) scale.

a. With key switch in OFF position, connect test
leads to any of two terminals A, B, | and S.

® There should be no reading on multimeter.

NOTE
If there is a reading of more than 0 to 0.5 Q
(ohms) in any of the following tests, the switch
is faulty and must be replaced.

b. With key switch in ON position, connect NEG
(A) test lead to terminal A and POS (+) test
lead to terminal B.

® There should be a reading of 0 to 0.5 Q
ohms) on the multimeter.

c. Move the POS (+) test lead to terminal I.

® There should be a reading of 0 to 0.5 Q
ohms) on the multimeter.
d. Hold the key switch to the START position,

connect the POS (+) lead to terminal B and
the NEG (n) test lead to terminal I.

® There should be a reading of 0 to 0.5 Q
(ohms).
e. Continue to hold switch in START position.
Move the NEG (h) test lead to terminal I.

® There should be a reading of 0 to 0.5 Q
(ohms) on the multimeter.

f.  With the key switch in the ACC (accessory)
position, connect the NEG (fA) test lead to ter-
minal A and the POS (+) test lead to terminal B.

® There should be a reading of 0 to 0.5 Q
(ohms) on the multimeter.

Replace a switch that does not meet the above test
results.

Position Continuity
ACC Aand B (Not Used)
OFF None
ON A, B,and |
START B,land S

() POS

Figure 10G-1. Ignition Switch Test (1 of 2)

1
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ELECTRICAL SYSTEM

SECTION 10G. SWITCHES

G terminal not used.

STEP 4a
Contacts Open (No Continuity)
Position Continuity
OFF None
NOTE

A
(- test lead)

STEPS 4b & 4c
Contact 0 to 0.5 Q2 (ochms)
Position Continuity
ON A, Bandl

(+ test lead) (+ test lead)

STEPS 4d & 4e

Contact 0 to 0.5 Q2 (ochms)

Position Continuity
START B,Sandl
[
(— test lead)
S
(+ test lead) (— test lead)
A STEP 4f

(- test lead) Contact 0 to 0.5 Q2 (ohms)

Position Continuity
ACCESSORY Aand B

(+ test lead)

Figure 10G-1. Ignition Switch (2 of 2)
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ELECTRICAL SYSTEM
SECTION 10G. SWITCHES

HORN SWITCH TEST 4. Push switch down to the ON position.
(See Figure 10G-2) ® There should be a reading of 0 to 0.5 Q (ohms)

on the multimeter.

See Figure 10G-2 and test switch as follows: )
Replace a switch that does not meet the above test

1. Disconnect leads at switch,, results.
2. Set the multimeter to 200 B Q@ (ohms).

3. Connect multimeter test leads to switch terminals
with the switch in the OFF position (button
released).

® There should be no reading on the multimeter.

Figure 10G-2. Horn Switch Test
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ELECTRICAL SYSTEM
SECTION 10G. SWITCHES

LIGHT SWITCH TEST (See Figure 10G-3) 5. With switch in BRIGHT position 3, test as follows:
1. Mark and disconnect switch connectors. b. Connect one multimeter test lead to terminal 1
the other | tot inal 4.
2. Set the multimeter to 200 Eq (ohms) scale. and the other lead to termina
o o ® There should be 0 to 0.5 Q (ohms) on the
3. Check for continuity across all combinations of ter- multimeter
minals (with switch in the OFF position). o ,
. . c. Move one multimeter test lead to terminal 3.
® There should be no reading on the multimeter.
o . ) ® There should be 0 to 0.5 Q (ohms) on the
4. Place switch in DIM position 2 and test as follows: multimeter.
a. Check for continuity by connecting one multi- )
meter test lead to terminal 2 and the other to fe,ttalace a switch that does not meet all the above
terminal 4, then 5. ests.
® There should be 0 to 0.5 Q (ohms) on the
multimeter.

BRIGHT
=
O DIM
%‘
3 r-r-g/ﬁ_—]—
— OFF
o
s [o O
5 =34 I
Position | Continuity \ ) %I
1 (OFF) None
2 (DIM) 4 and 2
4and 5
3 (BRIGHT) 4and 1
4 and 2

Figure 10G-3. Light Switch Test
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ELECTRICAL SYSTEM
SECTION 10G. SWITCHES

BACKUP LIGHT/ALARM SWITCH TEST 4. Shift transmission into reverse.

(See Figure 10G-4) ® There should be a reading of 0 to 0.5 Q (ohms)
o at multimeter.

The backup switch is normally open (NO). When the

shift lever is shifted into REVERSE the switch closes. Replace switch that does not meet the above test

) results.
1. Disconnect the plug as shown.

2. Set the multimeter to 200 2 (ohms) scale.
3. Connect leads to switch as shown.

® There should be no continuity through the
switch.

Figure 10G-4. Backup Light/Alarm Switch Test
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ELECTRICAL SYSTEM

SECTION 10G. SWITCHES

COOLING FAN SWITCH TEST
(See Figure 10G-5)

This temperature switch is a normally OPEN (NO)
switch. When the cooling water reaches 190 (88o€)
the switch will CLOSE.

SWITCH TEST

Using a suitable container, fill it with tap water.
Heat the water to 217 (103cC).

Set the multimeter to 200 E Q (ohms) scale.
Connect test leads as shown.

® There should be no continuity.

5. Immerse switch into water. Using a suitable ther-
mometer to monitor oil temperature, slowly heat oil.

P oODd

® At approximately 190¢F (88oC) switch should
CLOSE and meter should read 0 to 0.5 Q
(ohms).

A\ CAUTION

Do not heat water more than 230 (110oC).

Replace a switch that does not meet the above test
results.

Figure 10G-5. Cooling Fan Switch Test
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ELECTRICAL SYSTEM

SECTION 10G. SWITCHES

CLUTCH INTERLOCK AND BRAKE
SWITCH TEST (See Figure 10G-6)

1.
2.

3.
. Connect leads as shown.

Disconnect ground cable at battery.

Identify (label) and disconnect electrical leads at
switch.

Set the multimeter to 200 E Q (ohms) scale.

® There should be a reading of 0 to 0.5 € (ohms)
on multimeter.

Depress switch lever.

® There should be no reading at multimeter (no
continuity).

6. Move test lead from NC to NO.

® There should be no reading on the multimeter
(no continuity).

7. Depress switch lever.

® There should be a reading of 0 to 0.5 € (ohms)
on multimeter.

Replace a switch that does not meet all the above test
results.

NEG (-)

Figure 10G-6. Clutch Interlock and Brake Switch Test
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SECTION 10H. FUSES

ELECTRICAL SYSTEM

FUSE TEST

See Figure 10H-1 and test fuse as follows:

1. _ Visually inspect and replace a blown fuse.
2. _If fuse is not blown, check fuse as follows:
a. Setmeterto200 B Q (ohms) scale.

b. Connect meter leads to fuse as shown.

® There should be a reading (continuity) on
the meter scale. If not, replace fuse.

() ()

WA

= &
[T 1771 ¢

Blown Fuse

Figure 10H-1. Fuse Test
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ELECTRICAL SYSTEM

SECTION 10l. SENDERS AND ALARMS

ENGINE OIL PRESSURE SWITCH TEST
(See Figure 10I-1)

The engine oil pressure switch is a normally
CLOSED (NC) switch. When the ignition key is
turned ON the engine oil pressure light comes on.
When the engine is started and oil pressure

increases above 10 psi, the switch OPENS and the
engine oil pressure light goes OFF.

FIELD TEST

Engine oil pressure light does not come on when igni-
tion switch is turned ON.

Using a jumper wire, ground the switch terminal.

® Light comes on, proceed with switch test, Step 1.

® |ight does not come ON, check circuit wiring and/
or bulb.

Engine oil pressure light does not go off when engine
is started.

Remove WT wire from switch terminal.

® |ight goes OFF, proceed with switch test, Step 1.

® Light does not go OFF, check circuit wiring for
ground.

SWITCH TEST
1. Set multimeter to 200 € (ohms) scale.
2. Connect test leads as shown.

® There should be continuity and the meter
should read 0 to 0.5 Q (ohms).

3. Increase pressure above 10 psi.
® Switch contacts should open.

NOTE
If switch tests OK and the engine oil pressure
light still does not go out, engine oil pressure
may be too low.

Replace a switch that does not meet all the above
tests.

|

o

+

Figure 10l-1. Engine Oil Pressure Switch Test




ELECTRICAL SYSTEM
SECTION 10l. SENDERS AND ALARMS

ENGINE COOLING WATER FIELD TEST
TEMPERATURE SENDER TEST 1. Remove DK GRN wire from sender and ground.
(See Figure 101-2) ® |f gauge jumps to its highest reading sender is
The temperature sender is a rheostat type. faulty.

. , ® |f gauge does not jump to its highest reading,
As temperature rises, resistance 2 (ohms) decreases, gauge or wiring may be faulty.

causing the gauge to read higher.
9 9419 9 Replace a sender or gauge that does not meet all the

above ftests.

il

+

Figure 10I-2. Engine Cooling Water Temperature Sender Test
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ELECTRICAL SYSTEM
SECTION 10l. SENDERS AND ALARMS

FUEL LEVEL SENDER TEST 3. With the float in:
(See Figure 10I-3) Lowest Position (tank empty) ............. 0.205 ohms
1. With the sender removed from the tank, connect Highest Position (tank full) .................. 0.027 ohms
one multimeter lead to the center terminal and the o
other to flat mounting plate. ® |f fuel level sender tests do not fall within the
. . above limits, replace.
2. Multimeter range settings may have to be L
changed during this test to read the high and low ® If fuel level sender tests fall within limits, check
ohms. Set multimeter to the appropriate range. wiring and/or gauge (see SECTION 10M).

Figure 10I-3. Fuel Level Sender Test
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ELECTRICAL SYSTEM
SECTION 10J. SOLENOIDS

STARTER SOLENOID TEST 4. Remove battery connections.
(See Figure 10J-1) ® There should be no continuity on the meter.
1. Connect the battery to terminals S and I. Replace a solenoid that does not meet the above test

® There should be an audible iclicki. results.

2. Set the multimeter to 200 € (ohms).

3. Connect multimeter test leads to terminals 1 and
2.

® Multimeter reading should be 0 to 0.5 Q
(ohms).

2
il

Figure 10J-1. Starter Solenoid
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ELECTRICAL SYSTEM
SECTION 10K. RELAYS

RELAY TEST (See Figure 10K-1) 5. Connect 12V across terminals 85 and 86. There
should be an audible iclicki.

See Figure 10K-1 and test felay as follows: 6. Connect black NEG (fi) lead from multimeter to

1. Set multimeter to 200 Eo (ohms). terminal 30.

2. Connect black NEG (fA) lead from multimeter to 7. Connect red POS (+) lead from multimeter to
terminal 30. terminal 87a.

3. Connect red POS (+) lead from multimeter to ter- ® Open when coil is energized.
minal 87a.

8. Move red lead to terminal 87.

® There should be continuity. If there is no conti- e Closed when coil is energized.

nuity, replace relay.
4. Move the red lead to terminal 87.

® There should be no reading on multimeter (no
continuity). If there is a reading, replace relay.

Replace a relay that does not meet the above tests.

]

< 1000 7500, 903

20290 200, 'CD

2 2
200m N\
20M 00
M 2m

200M

stO1 1018
1
P

87 87A

Figure 10K-1. Relay Test
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ELECTRICAL SYSTEM

SECTION 10L. ELECTRICAL FUEL PUMP (DIESEL)

FUEL PUMP TEST (DIESEL)
(See Figure 10L-1)

1. Disconnect the NEG (fA) battery cable.

5. Turn the ignition switch to the ON position. (If so
equipped, PTO handle must be pushed down.)

Multimeter should read battery voltage.

; . . ® |f no voltage is measured, check for faulty

2. Disconnect RED fuel pump wire at the inlet switches or wiring.

connector. o If batt X _ 4 fuel
3. Connect the NEG (A) battery cable. be %uﬁy vollage Is measured, Tuel pump may
4. Set the multimeter to 20 VDC and connect the

POS (+) lead to the BRN wire on the wiring har-

ness connector. Connect the NEG (f) lead to a

good ground.

Inlet Outlet
T —

-

r

\ POS (+)
Wire
Black
NEG (-)
Wire

Figure 10L-1. Fuel Pump
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ELECTRICAL SYSTEM
SECTION 10M. GLOW PLUGS (DIESEL)

GLOW PLUG TEST (DIESEL ONLY) 4. Connect one multimeter test lead to glow plug ter-
(See Figure 10M-1) minal and the other to housing.

® The multimeter reading should be approxi-

Test a suspected faulty glow plug as follows: mately 1.6 + 0.16 Q (ohms) (cold). If the read-

1. Shut down and allow engine to cool. ing is at infinity or 0 2 (ohms) the glow plug is
. . faulty and must be replaced.

2. Disconnect glow plug lead wire.

3. Set multimeter to 200 E Q (ohms). Replace a glow plug that does not meet the above

tests.

_J\/\/\/_ Glow Plug

Figure 10M-1. Glow Plug Test
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ELECTRICAL SYSTEM

SECTION 10N. DIAGNOSTIC JUMPER

GENERAL (See Figure 10N-1)

The electrical system is equipped with a plug-in con-
nector which, when used with a diagnostic jumper
accessory (P/N 2700912) will perform diagnostic
checks on various electrical circuits and components.

The jumper and plug-in connector are located under
the front cowl beneath the brake fluid reservoir. The
diagnostic code LED is located in the lower left corner
of the gauge panel. This LED is also the brake fluid
level warning light.

DIAGNOSTIC CHECKS (See Figure 10N-1)

1. Place gear selector in P, apply the parking brake
and turn the ignition switch to the OFF position.

Open the front cowl and connect the diagnostic
jumper to the plug-in connector.

Turn the ignition switch ON and watch the diag-
nostic code LED. The light will flash a code num-
ber to let you know that everything is normal
(Code 12) or which circuit or component needs
further testing or repair. This light will flash once to
correspond to the first digit of the code, then flash
again for the second digit.

2.

3.

T

/{‘@\C}'\\ /f(‘\
. . NN ~ l\ -~
Diagnostic N NN N
Connector / T
/ NN N Y
d SO \
Diagnostic { NN Y SN
i AR
Blue/White Jumper SN AR
H Ny NN ~ / \\ Iy
and Black Wires N SO S TN
/?\\:\\\\ \\\\'t_-’q”\ N
>, N O ~=7 \ i
[N W TN ) i,
/lt\ \'\\\\\ V / /l [
7’ N ™ ~ s {
A NN T NN A H
/ A NN N e S [
/ ’ N ] Sl S~ ’ -~ \v\ ~ |
- > ~ ~ >~ ~ PARY !
! s NN - N i \\ ~ i
/ /s N \\\\9\ 'g\\\ R \'\\ \L\\
/ F SN~ ~o - \
Lol N 7 S N -
{ IR SIS ~ > - o
RS, 2 G BRSSP A U
"SR PN M\
NG N A N e
- oAl TN RED ~ .0 -
N SNl s NEEY e N
\) '\‘y: \) \E\‘\‘_/ - \‘\ W
. 4 4 y s
’\\aj \\‘(‘;\Y\/ 4 EREN | e
S 4 =y N
~y / ,("I\ N
/ s b
/ jors 1/
| [ VA
{ [ // /
\\ " “\,’ //
AN 7
\\\\\‘ //

Diagnostic

Code LED

(Also Brake Fluid
Warning Light)

Figure 10N-1. Diagnostic Jumper
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ELECTRICAL SYSTEM

SECTION 10N. DIAGNOSTIC JUMPER

For example:

® A Code 14 would turn the light on for 0.3 sec-
onds then off for one second (long pause), then
on-off, on-off, on-off, on-off (the last four flashes
will be short quick flashes).

® |f a Code 43 were present the light would 6
flash then pause,O flash then pause,O flash
then pause,O flash then pause, then flash,
flash, flash (four long pauses followed by three
quick flashes).

® The code will continue to repeat itself until the
ignition switch is turned off.

NOTE
If there are multiple faults, each code will be
displayed three times starting with the lowest
numbered code.

4. Turn the ignition switch OFF, then back ON each
time you want to take a reading.

CODES

The following list shows the code numbers which cor-
respond to particular components and lists possible
causes for each fault.

DIAGNOSTIC CODES

11, Pressure Sensor 6 Voltage at pin 25 (green/
yellow wire) of the 34 pin engine control unit 9ECU
connector is either higher than 4.5V or lower than
0.19V.

12, Normal 6 System operating normally.

13, Throttle Sensor 6 Voltage at pin 33 (gray/yel-
low wire) of the 34 pin ECU connector is either
higher than 4.73V or lower than 0.25V.

14, 02 Sensor 6 No signal for a length of time at
pin 24 of the 34 pin ECU connector.

15, Crank Angle Sensor 6 While in starting mode,
no signal is seen at pin 16 (brown/red wire) of the 34
pin ECU connector.

16, Vehicle Speed Sensor 6 No signal for a length
of time at pin 16 (orange wire) of the 26 pin ECU
connector.

19, Water Temperature Sensor 6 Voltage at pin 32
(green/white wire) of the 34 pin ECU connector is
either higher than 4.85V or lower than 0.15V.

41_ Shift Solenoid No. 1 6 Open or short circuit at
pin 27 (blue/black wire) of the 34 pin ECU connector,
should be ionf if gear selector is in iLi (ioni meaning
there should be 12 volts going through this wire).

42_Shift Solenoid No. 2 6 Open or short circuit at
pin 28 (blue/white wire) of the 34 pin ECU connector,
should be ioni if gear selector is in iLi or i2i (ioni
meaning there should be 12 volts going through this
wire).

43_ Shift Solenoid No. 3 6 Open or short circuit at
pin 29 (blue/red wire) of the 34 pin ECU connector.

46_ Shift Switch 6 No signal at pin 18 (green/pink
wire) of the 26 pin ECU connector, and no signal at
pin 19 (orange/blue wire) of the 26 pin ECU connec-
tor, and no signal at pin 20 (orange/green wire) of
the 26 pin ECU connector, and no signal at pin 24
(green/blue wire) of the 26 pin ECU connector, and
no signal at pin 25 (green wire) of the 26 pin ECU
connector, and no signal at pin 26 (red wire) of the
26 pin ECU connector.

OR

Signal present at more than one of pins 18, 19, 20,
24, 25 and 26 of the 26 pin ECU connector.

10N-2




ELECTRICAL SYSTEM
SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

COMPONENT LOCATION
Backup/Alarm
. Light Switch
Oil
Pressure
Sender

Water
Temperature
Sender

Fuel Solenoid
(Diesel Only)

Ignition
Switch

Battery
§)
%
\/
. Ignition Coil
(Suzuki 970)

Ignltlon Coil

Brake
Switch Head (Suzuki 660)
Horn Light
Clutch  Button  Switch
Interlock
Switch

Figure 100-1. Electrical Component Locations
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ELECTRICAL SYSTEM
SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

ELECTRICAL GRAPHIC SYMBOLS

These are electrical graphic symbols commonly used
in Textron Turf Care and Specialty Products diagrams

and schematics.

|=
=

|

|
|

)$@@@H Y-

!

L

Battery

Direct Current (DC)

Alternating Current (AC)

Ground (to Earth)

Ground (to Chassis)

Wires e
(crossing but not connected) E
Wiring Connections

—Q o—
Electric Motor (may also I:
include 1ACT or iDCH) ® ®

Alternator (symbol for DC, see
above, may be used rather
than iAf)

Generator (symbol for AC,
see above, may be used
rather than iGf)

Fuse

Circuit Breaker

Thermal Overload Circuit
Breaker

Enclosure
(cabinet, housing, etc.)

Switch (SPST)*

Single Pole, Single Throw
(shown in normally open (NO)
position)

Switch (DPST)*

Double Pole, Single Throw

Switch (DPDT)*
Double Pole, Double Throw

Limit Switch (may have a sep-
arate or integral actuator such
as a lever, roller, etc.)

Pressure Switch

Float Switch

Thermal Switch

Coil (also used for Rheostat)

Solenoid Coil (electrical)

Solenoid Coil (hydraulic)

Solenoid with Blocking
Diode (used to suppress
inductive loads produced by
coil shut off)

*The three sample switch symbols shown above are
just a few of many switch configurations. Switches are
designated by number of ipolesi (circuits controlled)
and ithrowsi (actuation positions).

Figure 100-2. Electrical Schematic Symbols (1 of 2)
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ELECTRICAL SYSTEM
SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

Ly =

30 —}_
afer
86 85
NG
+ -
30 '
l‘__gL

85

Diode

Light Emitting Diode (LED)
(see also below)

Light Emitting Diode (LED)
(alternative symbol)

Resistor or Glow Plug

Adjustable Resistor

Potentiometer (POT) (a
variable resistor with a fixed
reference)

Normally Closed Relay

Normally Open Relay

Time Delay Relay
(opening delay)

Motor with Solenoid

Light
(see also below)

Light
(alternate symbol)

Horn

Connector

Ignition Switch (number of
and labeling of terminals
varies, consult schematics for
specific arrangement)

Magnetic Pickup (used for
tachometers, engine ignition
timing, etc.)

Figure 100-3. Electrical Schematic Symbols (2 of 2)
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ELECTRICAL SYSTEM
SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

LEFT INDUSTRIAL
TAIL LIGHT

RIGHT INDUSTRIAL
TAIL LIGHT

ALTERNATOR DISTRIBUTOR

3
gﬂ'l

BL/B R/B

B
B B
R/B RIB BL/B
TURF TAIL LIGHT %@[@ BR
BLB BLB
R R BR BR
START SOLENOID =}
2

S0 @
(2]

s
i ] b BRAKE BL TRAILER BRAKE
5 RECEPTACLE
G 3|
\— P/BL WY
— wiy wry
R/B RB B
P/BL: P/BL

& ? i wiB v R w
STARTER ‘hﬁi ‘E g
wiB Y
A e awe  ow
Bﬂ or wm s p_=__, FUSE PRESSURE

fijz}w g

BR/B

:%L}-\ n: FAN SWITCH
Aa]
!
FUEL LEVEL FAN
FUEL PUMP SENDER

Figure 100-1. Gasoline Engine Electrical Diagram (1 of 2)
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ELECTRICAL SYSTEM
SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

TURN SIGNAL
SWITCH
TAILLIGHT
ADAPTER
FLASHER
G/B R
% —————————aB s LEFT TURN
YR v 7753‘;"’ } 45 R SIGNAL
g w B —
he B BL
BL- BL
m w ,jg LEFT HEADLIGHT
YrRY " w B
R )l BL w B L
B
R/B B w -
B @ o
a ]
BLB RIB OR 5 RIGHT HEADLIGHT
BR :nﬁ‘s— —
CI— 8}
° BL/B 8
RiB BR g \;Eﬁ ﬁ RIGHTTURN
BL/B
BR B
R — OH/BjE} STOP LIGHT
OR/B:
BL. BL
B B
BR BR
OR/B OR/B
OR/B
QB OR/B ORIBJ
L omB _ BL
e L y o s
BR BR BR OR/B G
PIN 1 NOT USED BR:
PIN 2 W 49-W/BR TRAILER BL
@ PIN 3 W 3B BRAKES W/R WIR OR/B @]
S BR  DASH PANEL PN e Wghe) ——wrR—] e R —795
PIN6 N B B—
IN 7 W 48-WiI B B WR—'g w R
e e
Fm R/B- R/B (0%
W/BR PIN | ——— R/B 5 BRAKE FLUID
— e IN B s %4 RESERVOIR
— Wiy IN B B
W/R PIN
—RB N
N WBL- @
B
p— W/BL: R COOLANT
R E} ¥4 . OVERHEAT ALARM
‘ B o WIPER MOTOR
B
p— —
—Ww 444444444444:;, J—
= ) %ﬂﬁ = |
—R
— R
R j
g ACC POWER
s ﬁ ACC POWER
B
AUTO TRAN
CONTROLLER
(Not Used) B \
B
(0 L a}%‘§k @ GROUND STANDOFF
R—rr— L =3~
ﬁ W/BL- /
-———8
RR T - BEB . HEATER SWITCH
o/

W/OR

YR
. ﬁ ACC POWER 6? on HEATER FAN
B
W/OR YR WR ég a
=) % - :
B R

el

R L—8B
é R [— B
g B lfllﬁ}:[]
i HORN BUTTON
CLUTCH  BRAKE LIGHT
SWITCH  SWITCH i
POWER
KEY SWITCH >OWEF

HORN

Figure 100-2. Gasoline Engine Electrical Diagram (2 of 2)
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ELECTRICAL SYSTEM

SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

IGNITION SWITCH

BAT BAT BAT

ST ACC IGN

OFF" START" ON" ACC"
POSITION POSITION POSITION POSITION

15A 20/1) IGNITION
STARTER

CLUTCH SWITCH

SOLENOID SWITCH FUEL
— -1 £13 ooa PUMP
+ + ACC
FAN & o

o

)
]
3

] | E——
@,l 1

STARTER
POWER 10A
POINT

HEATER
SWITCH

PARK
BRAKE
£ SEHVICEE SENDER

BRAKI
@ | RESV.
FUEL
SENDER
FAN ) O PRESS.
SWITCH SENDER
[ AcC
| | POWER
| (/ | HEATER
FAN
LY J

COOLENT
OVERHEAT
ALARM

SPARK PLUGS

Figure 100-3. Gasoline Engine Electrical Schematic (1 of 2)
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ELECTRICAL SYSTEM
SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

HEADLIGHT SWITCH
?4— B+ B+
Low HIGH Low HIGH Low HIGH
BEAM BEAM BEAM BEAM BEAM BEAM
DASH——§ DASH—4 DASH—@
TAIL TAIL TAIL
OFF LOW BEAM HIGH BEAM
HEADLIGHT
15A SWITCH
10A 10A
FLASHER | I
N
N—7 g E—
””” P14 P3PS py3
Y ‘ ‘msi LA
x &7
| o i E z g } BRAKE—‘ A SIORAL Er b iy
o N S 2 CONTROLLER | | SWITCH {
I S > r £ = I | LQ
! i . g & 5 ! BRAKE |
| @ T Y2 T RAKE HORN
| | SWITCH
LHFR
| | o
TURN
| 14 é | < QRH FR
I 3 I L TURN
| > ! PPN € PO 5 g — M~
| |
cAB | [ | C ¢t ) RH
L ‘ e | e geR Lo ™ " 2o
_— DASHPANEL — — — — — — — — — s
RECEPTACLE CcC HORN
JloRN LIGHT LIGHT
TURN SIGNAL SWITCH
FLASHER FLASHER
| |
g RER A}w % $
LH STOP RH LH RH LH STOP RH LH RH
REAR SW REAR FRT  FRT REAR SW REAR FRT  FRT
NEUTRAL HAZARD
FLASHER FLASHER
| |
: 5 SR
LH STOP RH LH RH LH STOP RH LH RH
REAR SW REAR FRT  FRT REAR SW REAR FRT  FRT
LHTURN RHTURN

Figure 100-4. Gasoline Engine Electrical Schematic (2 of 2)
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ELECTRICAL SYSTEM

SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

LEFT INDUSTRIAL
TAIL LIGHT

RIGHT INDUSTRIAL
TAIL LIGHT

ALTERNATOR
E=—W/R—

4]

/@\B w/B
v

SWITCH 40 AWP

FUSE

i R:

[ R

— WG

Ty
w/B

START

Y

PRE-HEAT RELAY

R

BR

TEMP SENDER

RIB e
A e
TURF TAIL LIGHT @@Eoia

R R
BR
OR/B ? 8L B—
BR—
OR/B-
R
B

L/B

WiR
wiB PARK %
WG BRAKE ® BL TRAILER BRAKE
R ? T RECEPTACLE
PBL WY
w N
Rie s
wie P/BL
! WN B W/BR—
- w/E@% i B
FAN -
wr— oo /BR wiR Y
WR /B—
B B
: R, R, B
. B o R —
47 " W By g
° P B B
B R B
R a Gon oR o
o2 oR S
G
G
i R R
Y y—
REB w
o WR wie J:L
— wiG
B OR
BL: OIL
B v — wie fLl|  PrEssure
3
STARTER ° G
B oR
B wiG ﬁ Y g
V B OR M ﬁ WG EﬁEL ! BL
WG wiG k2
P . g wiG wiG w/G o & w
3 j b G M
FUEL
Shod SOLENOID lh!'l
DIODES DIODE
FUEL
SHUTOFF
RELAY
FUEL LEVEL
FUEL PUMP SENDER

Figure 100-5. Diesel Engine Electrical Diagram (1 of 2)
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ELECTRICAL SYSTEM

SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

TURN SIGNAL
SWITCH

TAILLIGHT
ADAPTER

FLASHER

ig} %ﬁg;i# LEFT TURN

YR Y
i8]
BL
m w ,jg LEFT HEADLIGHT
ymrY c w B
R ) BL w B L
s B
RiB B OR/B e w *
B []
3% |
BL/B R/B OR WL RIGHT HEADLIGHT
BR :ﬂﬁg, W/OR ———————8
COx—1sH
s BLB 57
B i g HEADLIGHT SWITCH Eﬁ i RIGHT TURN
% BR
BR B
= Bﬁtfl CAB
BR [ ORB STOP LIGHT
OR/B:
BL- B BL- B
BR BR
OR/B OR/B
OR/B
e OR/B on/sJ
e =
BRB:@E BR
BR BR
PIN1 NOT USED BR
v TRAILER BL
EEE § %z.:&“ BRAKES WIR WIR oR/B
¥ WR WR
PIN 5 NOT USED j J IE e B
PIN g NOT USED B } B B B
PIN 7 W 48-W/B B B
PIN 8 W 31-W/Y
PIN 9 W 53-W/OR
BN W2 0n i ® 7~ BRakE FLUID
W/BR -0 P | R/B
PRLY BN j2W 1bEL —s % %EB?E D RESERVOIR
“wiy PIN 14 W 34-W/R B B @
WR PIN 15 W 36-Y/B
R/B PIN 16 W 54-B
PIN 17 W 30-W/BL
PIN 18 W 28-G W/BL- A
—B W/BL: TH=R COOLANT
} B B ‘ OVERHEAT ALARM
‘ B ©
B
sl
R SRS Ltﬁ L
e \ B0 - =d
P— _ G R
oy ¢ EIﬁAcc POWER &ﬁ
[y g?
VR 5/ ACCPOWER W
IS —— WIG R R B
=] DOME LIGHT
J
AUTO TRAN G
CONTROLLER 4 =+ \%@
NOT USED) B
( ) FUSE HOLDER E}.@\
oY B @
RSOt R B
E};{} Y W/BL:
e LRy HEATEFI SWITCH
R B
7;‘
~o H
1 g YIR
%{ %{— W/OR —vR—— ﬁ ACC POWER oR
W/OR WR
PW M L—vr ——AE} %
=B =0 B ;
B
R R ,75 B
LY o
(&) HORN BUTTON
CLUTCH  BRAKE LIGHT
SWITCH SWITCH i
KEY SWITCH POWER
POINT

HORN

WIPER MOTOR

HEATER FAN

Figure 100-6. Diesel Engine Electrical Digram (2 of 2)
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ELECTRICAL SYSTEM

SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

IGNITION SWITCH

I

BAT BAT BAT BAT
ST ACC IGN ST ACC IGN ST ACC IGN ST ACC IGN
OFF" START" ON" ACC"
POSITION POSITION POSITION POSITION
FUEL SHUT-OFF
RELAY NI
15A 20A IGNITION Tau Taﬁ
STARTER CLUTCH SWITCH ?
SOLENOID SWITCH Fﬂ ‘ZOA Vi —
r——"
I I {A ( 87a <487 O85
FAN [ [sr" e ]
DIODE
@ m . DIODE
FUEL
PUMP

10A 10A w?

\% [

FAN
SWITCH

| I

o

5

WIPER
STARTER yior

M)

ACC
POWER

#85%n
POWER
DOME
HEATER
LIGHT FAN

HEATER
SWITCH

=~
DIODE
87

v
87a(§

PRE HEAT
RELAY
=l ol

FUEL
soL <>
GLOW PLUGS l

)

COOLENT
OVERHEAT
ALARM

OIL
PRESS.
SENDER

o

PARK
BRAKE
SENDER

Figure 100-7. Diesel Engine Electrical Schematic (1 of 2)
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ELECTRICAL SYSTEM

SECTION 100. WIRING DIAGRAMS AND COMPONENT LOCATIONS

HEADLIGHT SWITCH
§+ B+ B+
Low HIGH Low HIGH Low HIGH
BEAM BEAM BEAM BEAM BEAM BEAM
DASH—@ DASH—4 DASH—4
TAIL TAIL TAIL
OFF LOW BEAM HIGH BEAM
L L 15A
10A
104 HEADLIGHT | £~ 3
SWITCH T
[ FLASHER]
L]
i g
777777 P14 P18 [P7  [P3 P9 pi3
w ‘ ‘P15 | L
< 2 |
o ] &7
o o« 4 = z | ¢} TURN
‘ @ & BT = z BRAKE—‘ I I ] SIGNAL WW
| 2 N W @ 2 F | CONTROLLER I I SWITCH
! g a 2t g b ‘ L9
2 5o BRAKE
| | INEE il I
LH FR
I - é I [— | TURN GQ 9
I 4] I RH FR
I 3 I L TURN
| > ! PPN C Fo/ g M e RH
} } CAB | | LH COVRH HEAD
\ ‘ ‘ ] ThanEp Stop | O | TAIL TAIL ™ LIGHT
HEAD
- DASHPANEL —— — — ——— — —— = RECEPTACLE ACC HORN LIGHT
SWITCH
TURN SIGNAL SWITCH
FLASHER FLASHER
| |
é BEE A}w
LH STOP RH LH RH LH STOP RH LH RH
REAR SW REAR FRT  FRT REAR SW REAR FRT  FRT
NEUTRAL HAZARD
FLASHER FLASHER
| |
A\T 1 1 ; 11
LH STOP RH LH RH LH STOP RH LH RH
REAR SW REAR FRT  FRT REAR SW REAR FRT  FRT

LHTURN

RHTURN

Figure 100-8. Diesel Engine Electrical Schematic (2 of 2)
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PREVENTIVE MAINTENANCE

SECTION 11A. GENERAL

PREVENTIVE MAINTENANCE

Preventive Maintenance (PM) is maintenance per-
formed to prevent malfunctions and parts breakdowns
by periodically and systematically checking equipment
and its systems.

Preventive Maintenance will cut back corrective

maintenance.

SCHEDULING

Each machine should be scheduled for preventive
maintenance according to the hours used, its severity
of use, and the type of environment the machine is
used in.

11A-1

Use the manufactureris recommendation of preventive
maintenance. These recommendations can then be
altered as experience is gained with the type of equip-
ment and the type of environment in which it operates.

While performing preventive maintenance tasks the
individual should always be alert to conditions that
may seem abnormal. If an abnormal condition is
detected a determination must be made to either cor-
rect the condition immediately or schedule the vehicle
in the shop for necessary repairs.







PREVENTIVE MAINTENANCE
SECTION 11B. LUBRICATION AND MAINTENANCE SCHEDULES

GENERAL

Intervals are based on operating hours. These are

suggested intervals only. As experience is gained in A CAUTION
operating this machine, the schedule can be tailored to
your operating time. Do NOT use compressed air grease guns.

LUBRICATION SCHEDULE — _ )
Over greasing will produce high loads on bearings and

(See Figure 11B-1) pivot points reducing performance of the machine.

Clean grease fittings before greasing. Apply grease to
fittings with hand grease gun only and fill slowly.

LUBE CHART FOOTNOTES
100 HOURS (or Every 3 Months) T Y ) rade 2 grease

1a Differential Drive Shaft b Pack gearings with NLGI Grade 2 grease.

2a Upper Ball Joints

3a Lower Ball Joints

4a Tie Rods

5a Mechanical PTO (accessory drive shaft)

600 HOURS (or Annually)
6b Repack Front and Rear Wheel Bearings

U-Joint for
Mechanical PTO
Accessory
2 6 6
v
—*—_—{E [
m3
4 14— i
4o s
D L/ —
* Y
=B
Hl—g
N
L
] A
1
2 6 6

Figure 11B-1. Lubrication Schedule
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PREVENTIVE MAINTENANCE

SECTION 11B. LUBRICATION AND MAINTENANCE SCHEDULES

MAINTENANCE SCHEDULE (See Figure 11B-2)

Note: Same for 3-wheel

FOOTNOTES

Fill overflow bottle to approximately 4 inches (102 mm). Make a 50/50 (never more
than 50% antifreeze) mixture of antifreeze and water in separate container.
Cooling system capacities for gasoline engines are 3.3 gts. (3.1 L) and 5.0 gts.
(4.7 L) for diesel engines.
When completely changing the coolant, pour mixture directly into the radiator until
it reaches approximately 1/4 inch (6 mm) from the bottom of the filler neck, then fill
overflow reservoir as described above.

b Engine oil level should always be between the iaddi and ifulli mark on the dipstick

(with engine cool or warn, not hot). Use SAE 10W-30. Capacities are:

i 3-cylinder gasoline (Suzuki 660) engine 6 3.3 gts. (3.1 L).

i 4-cylinder gasoline (Suzuki 970) engine and Perkins diesel engine 6 3.7 gts.

3.510).

Fill with SAE 20W engine oil. Governor capacity is 4.5 oz (44 ml).

Fuel tank capacity is 6.5 gal. (24.6 L). For gasoline engines, use 87 octane (or

higher) unleaded. For diesel engines, use No. 2 diesel fuel (ASTM D975). When the

temperature is below 20oF (-7o€) use ASTM No. 1 diesel fuel.

e Transmission capacity is 1.35 gts. (1.28 L) for vehicles with gasoline or diesel
engines and 1.05 gts. (0.9 L) for 3-cylinder (Suzuki 660) gasoline engines. Use SAE
EP 80-90 gear oil. Fluid level must be level with bottom of filler plug hole.

Q0

~| @ 7] 7}
» | £ < £
3|5 _|5%|5%| @
RL|ZT|=5(=5| 5
Do|n3|moOo|wOo|=0
>~ | >2|>T | >T|ST
§2|5T|5g|5g|¢eg
I > S0 | 50|50 | cQ
Ref Description we ut|uc|od|(gl Remarks
1 Air Cleaner Element X Replace.
2 Radiator Screen X Check, clean.
2 Cooling System X Check coolant level, replenish.
2 Coolant X [Change coolant.
2 Radiator Hoses X Inspect/change as required.
3 Belts X |Check for cracks and tension. Adjust if necessary.
4 Engine Oil and Filter X X Check level daily, change every 100 hours.
(Gasoline Engines)
4 Engine Oil and Filter X X Check level daily, change every 75 hours.
(Diesel Engines)
4 Engine Governor Oil X Change every 100 hours.
(Gasoline Only)
5 Diesel Engine Water Separator X Drain as required.
6 Fuel Level X Check, replenish.
7 Fuel Filter X |Change.
7 Fuel Hoses and Clamps X |Check, replace as necessary.
8 Muffler/Exhaust X Inspect/replace if necessary.
9 Tires X Check pressure. If necessary, fill fronts to 20 psi (138 kPa) and rears
to 15 psi (110 kPa).
10 Battery X |Clean cables and terminals.
1 Brake Fluid X Check/replenish with DOT 3 brake fluid.
12 Brake Linings X |Check, replace if necessary.
12 Brake Adjustment X X |Check/adjust as required.
13 Transmission Fluid X X |Check level and replenish every 100 hours. Drain and change
annually.
14 Differential Oil X X |Check level and replenish every 100 hours. Change annually and
after first 100 hours of operation. Capacity is 2.6 gts. (2.46 L). Use
SAE EP80-90 gear oil.
15 Steering Fluid X Change fluid after first 35 hours of operation. Check and fill with
General Motors fluid (G.M. Part No. 1050017).
16 Spark Plugs (Gasoline Engines) X |Check/clean and gap if required.
16 Glow Plugs (Diesel Engines) X |Test/replace if required.
16 Injection Pump (Diesel Only) X |Test/adjust timing if required.
17 Clutch X Check/adjust if required.

Figure 11B-2. Maintenance Schedule
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MISCELLANEOUS
SECTION 12A. PRECAUTION DECAL LOCATIONS

PRECAUTION DECAL LOCATIONS

A WARNING

6 @ THE PROTECTION OFFERED BY THIS ROPS WILL BE IMPAIRED
iF IT HAS BEEN SUBJECTED TO ANY MODIFICATION OR
STRUCTURAL DAMAGE. THIS ROPS MUST BE REPLACED AFTER
6 AROLLOVER. SEAT BELTS MUST BE WORN AT ALL TIMES. e

ROPS & Seat Belt Warning

These decals are found on the upper ROPS frame. They inform
I| the operator to wear seat belts at all times when operating a
ROPS equipped vehicle. It also informs the operator a ROPS

structure is suitable for this vehicle application.

|

Operatoris Manual/Key Switch

This decal instructs the operator to read and understand the Operatoris
Manual before operating this vehicle and also shows the ignition key positions
(some vehicles may have the Operatoris Manual decal shown on the right).

l /
ARE NOT AUTQ
HICLE MAY
SONAL INSURY sas027
AND/OR P RTY DAMAGE. ALWAYS
APPLY HAND CR FCOT BRAKES.

878ta

Pinch Point Warning

Park Brake Warning This decal is used with the tailgate & box sides. It
warns of areas which are capable of pinching the

This decal warns the operator that the fingers or other body parts.

park brake is not automatically applied.

Radiator Coolant Warning

This decal warns the operator not to remove the
radiator cap when the engine is hot. Refer to the
Cooling System Section in this manual for proper
safety and operating instructions.

Electric Cooling Fan Warning

This decal warns the operator that the cooling fan may start
at any time even with the ignition key in the OFF position.

1. READ AND UNDERSTAND ALL LABELS AND THE OPERATOR'S MANUAL. & SHIFT INTO NEUTRAL OR PARK BEFORE STARTING ENGINE.
WARNING { 2 00 NOT ALLOW UNTRAINED PERSONNEL TO OPERATE THIS VEHICLE. %. ONLY CARRY PASSENGERS IN SEATS PROVIDED,

3. DO NOT MODIFY THIS VEHICLE WITHOUT MANUFACTURER'S AUTHORIZATION. 10. WHEN PARKING (LEAVING) VEHICLE, FOLLOW ALL INSTRUCTIONS IN
4 PLACE LOADS FORWARD OF REAR AXLE. OPERATOR'S MANUAL.

auwn TO HEED THESE 5. TOP HEAVY LOADS CAN CAUSE UPSETTING. DO NOT EXCEED PAYLOAO 11. AVOID SUDDEN STARTS, STOPS AND SHARP TURNS ESPECIALLY ON SLOPES, OR

IARNINGS MAY RESULT IN CAPACITY. WITH HEAVY LOADS

SERIOUS INJUAY QR GEATH 1o NOT OPERATE IF REPAIRS ARE REQUIRED. 12. KEEP ALL LABELS AND INSTRUCTIGNAL LITERATURE LEGIBLE AND INTACT.

7. KEEP ALL SHIELDS IN PLACE. 13, KEEP ARMS AND LEGS WITHIN VEMICLE BODY. 48038

Vehicle Operation

This decal informs the operator of proper procedures for safely operating the vehicle. Read and understand this manual
completely to become aware of other safety issues and operating procedures which will help you operate this vehicle in a safe
and responsible manner.

Figure 12A-1. Precaution Decals 6 Vehicle Location
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MISCELLANEOUS
SECTION 12A. PRECAUTION DECAL LOCATIONS

’\F
Engine Oil Pressure Light —~——T

This light will come on when the ignition key is turned to the ON Water Temperature Gauge
position and when the engine is started (it will shut off once the
engine is running). Its main function is to warn the operator if the
oil pressure gets too low. If this light comes on during normal
vehicle operation, stop the vehicle and check for problems.

This symbol appears on the water temperature
gauge. This gauge warns the operator if the coolant
system is overheating.

THIS UNIT IS NOT A MOTOR VEHICLE WITHIN THE

DEFINITION OF THE NATIONAL

VEHICLE SAFETY AC S

| OR MANUFACTURED t S P

OR HIGHWAYS. NOR APPR( i Englne RPM

SUCH USE. ITISN .

AS AMOTOR VEHICLE This symbol appears on
the tachometer. It indicates

Motor Vehicle Compliance engine RPMis.

This decal lets the operator know that the vehicle is
not defined as a motor vehicle and therefore should
not be driven on streets, roads or highways.

Fuel Level Indicator

This symbol appears on the fuel
gauge. The fuel gauge indicates the

Park Brake Indicator Light amount of fuel in the fuel tank.

This light will come on when the park brake
is applied.

O Battery (Voltmeter)

OFF DM BRIGHT Charging
This symbol appears on the
voltmeter gauge. This gauge

0

-+

VA
[

Headlight Switch Positions

These symbols appear on the light indicates the charging of the
switch. As indicated, each one battery.
represents the headlightis

Figure 12A-2. Precaution Decals 6 Detailed Views
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SECTION 12B. CONVERSION CHARTS

MISCELLANEOUS

U.S. TO METRIC CONVERSIONS

To Convert Into Multiply By
Linear Miles Kilometers 1.609
Measurement Yards Meters 0.9144
Feet Meters 0.3048
Feet Centimeters 30.48
Inches Meters 0.0254
Inches Centimeters 2.54
Inches Millimeters 25.4
Area Square Miles Square Kilometers 2.59
Square Feet Square Meters 0.0929
Square Inches Square Centimeters 6.452
Acre Hectare 0.4047
Volume Cubic Yards Cubic Meters 0.7646
Cubic Feet Cubic Meters 0.02832
Cubic Inches Cubic Centimeters 16.39
Weight Tons (Short) Metric Tons 0.09078
Pounds Kilograms 0.4536
Ounces (Avdp.) Grams 28.3495
Pressure Pounds/Sq. In. Kilopascal 6.895
Bars 0.069
Work Foot-pounds Newton-Meters 1.356
Foot-pounds Kilogram-Meters 0.1383
Inch-pounds Kilogram-Centimeters 1.52144
Liquid Volume Quarts Liters 0.9463
Gallons Liters 3.785
Liquid Flow Gallons/Minute Liters/Minute 3.785
Temperature Fahrenheit Celsius Subtract 3200cAND
Multiply by 5/9
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