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- IMPORTANT -
READ AND FOLLOW INSTRUCTIONS GIVEN IN
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WARNING

LEAD ACID BATTERIES CONTINUOUSLY EMIT HIGHLY EXPLOSIVE GASES.
DURING NORMAL VEHICLE OPERATION THE CONCENTRAEION OF THESE GASES
IS RARELY SUFFICIENT TO BE CONSIDERED DANGEROUS UNLESS FLAME, OR
SPARKS OCCUR IN THE BATTERY COMPARIMENT CLOSE TO THE VENT HOLES
IN THE BATTERY CAPS, IT IS IMPORTANT THAT THIS NOT BE ALLOWED TO
OCCUR AT ANY TIME, LIGHTED CIGARETTES MUST NOT BE BROUGHT CLOSE
TO THE BATTERY COMPARTMENT.

DURING THE CHARGING PROCESS, EMISSIONS ARE GREATLY INCREASED.

ANY AREA IN WHICH CHARGING BATTERIES ARE CONFINED MUST BE WELL
VENTILATED, AND FLAME, SPARKS, OR LIGHTED CIGARETTES MUST BE KEPT

QUT OF THE CHARGING AREA.AND AWAY FROM VENTILATOR OPENINGS ASSOCIATED
WITH THE CHARGING AREA, BATTERY CONNECTIONS MUST NOT BE DISTURBED
WHILE BATTERIES ARE BEING CHARGED.

CENERAL 41115



SECTION A SECTION A
PAGE 1 - PAGE 1

INSPECTION AND INTRODUCTION

ARRIVAL INSPECTION CHECK LIST

Visual inspection should be made to determine that the truck has remained

in good condition during transit., If any damage is found, the details
should be noted on the delivery receipt immediately. After delivery the
truck should be most carefully checked for HIDDEN DAMAGE, Any concealed
damage not noted on the delivery receipt should be reported, in writing, to

the delivering carrier within 48 hours.

The following check list has been prepared to aid you during arrival and

inspection of your vehicle.

é. Open all packages and examine any accessories which may be
shipped detached from vehicle.

b. Examine wiring for visible evidence of damage. Check all
connections to insure that none have loosened during transit.

c. Check all battery connections and electrolyte level in each
cell,

d. Inspect battery charger in accordance with manufacturers
installation instructions.,

e. Check tires for damage and proper inflation. Check wheel
lugs to insure their being tight,

f. If vehicle is equipped with hydraulic brakes, check hydraulic
lines for evidence of damage.

g. Check brake fluid level in master cylinder.
h. Examine entire vehicle for damage such as dents or cracks.

i, Check operation of controls to see that they are working freely.

Upon completion of the Visual Inspection, an operational test should be made.

Refer to operating instructions Section B.
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SECTION A ) SECTION A
PAGE 2 PAGE 2

INSPECTION AND INTRODUCTION

INTRODUCTION

This unit is designed as an in plant tractor, to tow trailers. This
tractor is designed to tow trailers in and around buildings and yards on
smooth concrete or paved surfaces. It is designed to be powered by an
electric motor that uses storage batteries as a power source. The operator
rides on the vehicle in a sitting position. This vehicle is not designed to
be driven on the public highways. It is not designed to be driven downhill
or towed in excess of 10 M.P.H.

The tractor has a heavy steel exterior plate frame with internal members.
All components are bolted to this frame. :

MODEL NUMBER: .

The following model numbers are covered by this manual - 3249P and
3250p,

SERIAL NUMBER:

The serial number of your unit is stamped into the top edge of the
frame member, to the left of the seat. The model number and serial
number are on a nameplate riveted to the dash panel steering support
shelf forward of the steering column., In ordering parts or referring
to your unit, please use these numbers, Replacement parts can be
purchased directly from your local authorized dealer or direct from
the factory in Anaheim, California.

GENERAL 31115



SECTION B 'SECTION B
PAGE 1 PAGE 1

QPERATING INSTRUCTIONS

The controls on your Taylor-Dunn vehicle have been designed and located
for convenience of operation and efficient performance. Before driving your
vehicle for the first time, familiarize yourself with each of the controls.
Read the following instructions and with power "OFF", operate each control.
By following this suggestion you will attain a "feel'" for their cperation
prior to traveling under power for the first time. '

STEERING
The steering wheel and steering system is similar to automotive types.

Turn the steering wheel to the right (or clockwise) for a right turn
and left (or counterclockwise) for a left turn.

KEY LOCK
Your vehicle is equipped with a keyed lock located in the dash panel.

It is designed to lock the switch in the neutral position only. The
key will remove from the lock in the locked position (neutral) only.

BRAKE - AUTOMATIC (DEADMAN)

The drivers seat operates the automatic ''Deadman' brake. The weight of
the person moves the seat down and operates the brake release linkage.
The brake is automatically applied when the seat is vacated. In con~-
junction the power to the drive motor is disconnected as the brake is
applied.

BRAKE (F0OT)

The brake pedal is designed and located for right foot operation. It is
the pedal located to the left of accelerator pedal. It functions the
same as the brake pedal in your automobile. Depressing the pedal applies
the braking action. The greater the effort applied to the pedal with
your foot, the greater the braking action to your vehicle. Removing your
foot from the pedal allows immediate release of the braking action to
your vehicle.

FORWARD-REVERSE SWITCH

The forward-reverse switch is located on the steering column. It is
operated by the handle. To place in forward position push the handle
forward. To place in reverse position pull the handle backward towards
rear,

.
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SECTION B SECTION B

PAGE 2 PAGE 2

ACCELERATOR PEDAL

The accelerator pedal is located to the right of the brake pedal, It

is designed for right foot operation similar to your automobile., De-
pressing the pedal turns the power on to the motor. It also controls

the amount of power delivered to the motor. When driving your vehicle
you will be able to feel full power when accelerator is fully depressed
and minimum power when only partially depressed. You will have the

same control of power in both directions of travel. Your forward-reverse
switch determines the direction of travel and your accelerator pedal con-
trols the speed.

BUTTON

HORN

The horn button is located at center of steering wheel, Depressing
button sounds horm. Releasing button will immediately silence horn.

LIGHT SWITCH

The light switch that controls headlamps and taillamps is located in the
dash panel. It is labelled for ON-OFF positions.

BATTERY CHARGER

Refer to Section J-8 for proper instructions to operate your battery
charger.

SPECIAL. ACCESSORIES

Refer to the appropriate section of this manual for separate operating
instructions pertaining to any special feature or accessory your vehicle
may have.

GENERAL 31115



SECTION B SECTION B
PAGE 3 PAGE 3

OPERATING YOUR VEHICLE

To put your vehicle into operation, turn key clockwise. Next select
direction by moving handle forward or backward. Slowly depress the
accelerator pedal to go in desired direction and speed selected. For great-
est efficiency it is recommended that you travel at the fastest speed that
you can safely maintain. You will find that your vehicle will consume
almost as much current at low speed as it does at higher speeds. Therefore,
without taking any unnecessary risk traveling at the faster speed will
deliver more miles per battery charge than continual use in the lower speed
range.

CAUTION:

DO NOT "hold" vehicle at a standstill on a hill or incline using

your accelerator only. Continued "stalled" condition as described

will damage motor and electrical controls, Use your foot
brake to hold the vehicle on a hill safely.

When you leave your vehicle, it is best to always place forward-
reverse switch in neutral position. The deadman brake will
prevent vehicle from rolling free. Lock and remove key.

Drive Safely and enjoy your Taylor-Dunn Vehicle.

GENERAL 31115



SECTION D SECTION D
PAGE 1 PAGE 1

MAINTENANCE GUIDE CHECKLIST

This checklist is provided for your convenience as a guide for servicing your
vehicle. If followed you will enjoy a good running and trouble free unit. It
has been set up for average normal use., More frequent service is recommended
for extreme or heavy usage. If desired your Taylor-Dunn dealer will gladly
perform these services for you as he has expert service men in the field for
this purpose. Do not hesitate to call your Service Manager if any questions
arise.

REFER EVERY EVERY EVERY 3 EVERY

MAINTENANCE SERVICE SECTTON WEEK MONTH MONTHS YEAR
Check and £ill batteries. If necessary J8 X X X X
fill with distilled water only.

Check all contact points on contactor J6 X X X
and replace when necessary.

Lubricate all zerk fittings. E X X X
Lubricate all moving parts without E X X X

zerk fittings, Use all purpose
engine oil.

Wash off batteries with water, (Use J8 X X X
soda if necessary).

Check all wire connections, Be sure X X X
they are all clean and tight.

Check service and adjust deadman brake. J2 X X X
Check hydraulic brake system for leaks, J3 X X X
also check brake fluid level in master

cylinder.

Check rear axle differential oil level J2 & E X X X
(Refer to lubrication diagram).

Check, clean and adjust forward reverse J5 X X X
switch.

Check motor brushes. Blow out carbon J2 X X
dust. (Replace if necessary).

Check and adjust front wheel bearings Ji X X
and fork spindle bearings.

Check brake lining for wear, adjust J2 & J3 X X
brake shoes (hydraulic).

Drain differential and refill with J2 & E X
SAE 140 oil (Refer to lubrication

diagram) .

Repack front wheel bearings (use wheel J1 & E X

bearing grease).

CENERAL 31115
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SECTION F
PAGE 1

TROUBLE SHOOTING PROCEDURES

SYMPTOM

1. STEERING: _
A, Pull in one direction

B. Hard Steering

C. Sloppy or loose
steering

D. Power Steering
Malfunction

2. BRAKES:
A. Soft Brakes

B. No Brakes

PROBABLE CAUSE

Check for bent
steering linkage

Bad or frozen bear-
ing in spindle
Loose spindle bear-
ing

Loose wheel bearing

SECTION F
PAGE 1

CORRECTIVE ACTION

Replace or
straighten

Replace
Adjust

Adjust

Refer to Power Steering - Section Jl

Check for worn lining Adjust or replace

Alignment of brake
shoes
0il on brake lining

Dirt on brake lining
Bind in linkage
Weak spring

Air in hydraulic
brake

Bad seals in brake
cylinders

Broken shoe

Broken connection
in linkage

Break in hydraulic
line

Seal failure in
brake cylinder

when 1/8 or less
of lining left
Realign

Find oil source
and correct, wash
brake band

Clean

Loosen or realign
Replace

Bleed brakes

Replace

Replace
Replace

Repair

Replace

3, DRIVE AXLE: On units equipped with SCR controls, refer to Section J6
for Trouble Shooting and Service Adjustments.

A. No Power

l'

Discharged batteries

Check Circuit
Breakers

Check contactor for
contact

Check motor brushes
for contact

Poor contact on for-
ward reverse switch
Check for loose wire
Check continuity
through motor

Recharge or re-
place

Reset

Replace contacts
Clean or replace

Replace contact

Tighten or replace
Repair or replace

GENERAL 31115



SECTION F
PAGE 2

SYMPTOM

F.

Erratic Operation

Jerky Starting

Takes off in forward
reverse without
accelerator depressed

Lack of power or
slow operation

Thump or grinding
noise in Drive Axle

PROBABLE CAUSE

Contact making poor
contact

Motor brushes

Check motor
commutator for burn-
ing or wear

Check for loose
wiring

Resistor coil burned
open

Resistor shorted
together

- Bad contactor,

contacts

Burned together
contacts on
contactor

Short in wiring
circuit

Burned forward
reverse switch

Dragging brake

Tight front wheel
bearings

Contactor not making
contact on high speed
bar

Loose connection in
wiring

Partially burned out
motor or thrown lead
Weak batteries

Bind or drag on
differential

Motor -bearing
Defective bearing
in differential
Defective gears in
differential

SECTION F
PAGE 2

CORRECTIVE ACTION

Replace contacts
Clean or replace
Turn or replace

Tighten

Replace
Spread apart

Replace
Replace

Correct
Replace
Re~adjust
Re-adjust

Re-adjust or
replace contacts

Tighten
Replace or re=-
solder

Replace
Repair

Replace
Replace

Replace

CENERAL 51115
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SECTION H
PAGE 1

PARTS ORDERING PROCEDURE

Parts may be purchased from your local authorized Taylor-Dunn Dealer
When ordering parts, be sure to specify

the complete model no. and serial no. of the unit. Also specify the full
Taylor-Dunn part number, description of part and quantity of parts required.
You will find a complete listing of part numbers and descriptions in the-
following pages of this manual. When ordering parts for the drive motor, also
include the specifications found on the motor name plate. Be sure to give
complete shipping and billing address on all orders. Example:

1 - Part No. 86-501-98 Ball Joint (Left Hand Thread)

1 - Set of 4 - Part No. 70-124-00 Motor Brushes for Baldor Motor,

3% H,P., 36 Volt, Specification No, 28-1408-11704

Above parts for model 1248B Truck, Serial No, 15039,
bParts ordered under warranty must be placed with your authorized Taylor-
Dunn Dealer Be sure
to include original invoice number, date of shipment of vehicle, and vehicle
serial number.
NOTE: Ou contracts with National Federal Government Agencies, Defense General
Supply Agency, and United States Post Office Department, orders for all
warranty parts must be placed directly with the Taylor-Dunn Factory in

Anaheim, California,.

Taylor-Dunn Manufacturing Company
2114 W, Ball Road
Anaheim, California 92804

Phone: 714-956-4040
Telex: 65-5393

General 71113



SECTION I

Cushion Tire (Tractors With 21" Tires Only)

MODEL P 31110

PAGE 1
SUGGLSTED SPARE PARTS LIST
FIG. I. D. T-D PART # DESCRIPTION ' QUANTITY COF
NO, 1--20 UNITS
REFER TO FIGURE 4 FRONT AXLE, STEERING & TIRES
4-2 71-501-00 Horn Button (Standard) 1
47 196-320-00 Lug Bolt 10
4-16 45-336-00 0il Seal 2
4-21 32-213-00 Bushing (Nylon) (Same On Rear Axle) 14
4=22 88~171-20 Shackle Bolt (Non Lubricated Type) (Same On Rear 14
, Axle)

4-23 16-870-00 Shackle Strap (Punched Hole) (Same On Rear Axle) 5
4-24 16-871-00 Shackle Strap (Threaded Holes) (Same On Rear Axle) 5
4-36 88-179-81 Lock Nut 9/16'" NF (Hex) 6
4=45 13-952-10 Tire And Demountable Cast Iron Wheel - 16 X 4 X 2

12-1/8 Solid Cushion Tire (Five 1/2" Holes On

4-1/2" Bolt Circle On Wheel)
4=35 87-000-00 Grease Fitting 1/8" - 27 THD. (Straight) 4

REFER TO FIGURE 3 & 4 ON UNITS WITH POWER STEERING
3-1 99-530-00 Control Valve (Power Steering) 1
3=2 99-530-51 Kit - Control Valve Repair 1
3-5 99-587-00 Hydraulic Hose (Order Per Ft.) 30 Ft.
3-6 99-568-00 Hose Ends - 1/4" .8
3-7 99-567-00 Adapter 90° 1/4" MPT X 1/4" FPT 4
3-8 99-522-00 Cylinder (Power Steering) 1
3-9 99-522-51 Kit - Cylinder Repair 1
3-12 99-592-00 Pump Assembly (Includes Pump Motor & Reservoir) 1
3-13 99-592-52 Gasket - Pump Reservoir 2
3-14 99-592-53 Clamp Ring - Reservoir 1
4-52 50-202-00 Rod ~ Micro Switch Actuating 1
4-53 71-612-00 Finger - Micro Switch Activating 1
b4=54 71-611-00 Cover - Micro Switch 1
4L-56 71-131~00 Miero Switch (Sensitive) 2
4-57 88-014-13 Round Head Machine Screw 6-32 X 1-1/4" 4
4-61 88~019-80 Hex Nut 6-32 4
REFER TO FIGURE 5 FULL FLOATING REAR AXLE-MOTOR & BRAKES

5-51 13-957-10 Tire & Demountable Wheel 18 X 5 X 14 Solid Cushion 2

Tire (Tractors With 18" Tires Only)
5-51 13-958-10 Tire & Demountable Wheel 21 X 5 X 15 Solid Xtra 2



SECTION I
PAGE 2

FIG, I. D, T-D PART # DESCRIPTION QUANTITY OF
NO, 1-20 UNITS

5-44 45-010-00 Motor Gasket 2
5-45 45-502-00 Shaft Oil Seal 2
5-46 70-059-00 Motor, SH.P., 2600 RPM, 36 Volt 1
5-47 70-126-00 Motor Brushes, Set of 8 1-4
5-47 80-203-00 Ball Bearing Front And Rear 4

NOTE: REFER TO SECTION J2 ‘PAGE 12 for SUGGESTED

SPARE PARTS LIST of DIFFERENTIAL, & BRAKE ASSEMBLY

REFER TO FIGURE 6 HYDRAULIC BRAKE SYSTEM
6-2 71-110-00 Brake Switch 2
6-6 99-510-00 Master Cylinder 1.
6-6 99-510-61 Kit - Master Cylinder Repair 2
6~7 99-554-00 Flexible Hose 1
6-10 99-552-01 1/4 Tubinz 18" Long With Ends 1
6-11 99-552-02 1/4 Tubing 114" Long With Ends 1
6-12 96~553-00 Tubing Ends £

REFER TO FICURE 7 -~ MECHANTCAT, COONTROT, T.TNWAGE
7-3 85-280-00 Spring Deadman Brake Return 1
7-4 85-295-00 Spring Accelerator Return 1
7-7 96-762-00 3/8 Clevice 3
7-8 96-772~-00 3/8 Clevice Pin 3
7-11 98-200-00 Pad Rubber Brake Pedal 1
7-12 98~253-00 Pad Accelerator Pedal 1
7-14 85~270-00 Brake Return Spring 1
7=22 85-060-00 Spring 1
7-24 41-520-10 Brake Drum 1
7-25 41~650-00 Brake Band 1
7-37 88-014-13 Round Head Machine Screw 6-32 X 1-1/4" 6
7-38 88-019-80 Nut 6-32 (Hex) | 6
7=41 71-130~00 Micro Switch (Standard) 2

NOTE: REFER TO SECTION J6 Page 10 FOR SUGGESTED

SPARE PARTS LIST OF SCR SPEED CONTROL

NOTE: REFER TO SECTION J6 PAGE 11 FOR SUGGESTED
SPARE PARTS LIST OF CONTACTOR SPEED CONTROL

MODEL P 31110



SUGGESTED SPARFE PARTS LIST

SECTION T
PAGE 3

T-D PART # DESCRIPTION QUANTITY OF
1-20 UNITS
GENERAL ELECTRICAL SYSTEM
71-100-00 Light Switch 2
71-120-00 Key Switch 1
72-034-00 Stop and Taillight - 36 Volt 1
73-002-00 Horn - 36 Volt 1
74-000-00 lour Meter 1
75-071-00 Wire Harness - Light and Accessories 1
75-072-00 Wire Harness - Power 1
76-024~00 Battery Receptacle, Anderson EC 58168 (300 Amp) 1
76-022-00 ‘Battery Receptacle, Anderson N-150 (150Amp) 1
76~020-00 Battery Receptacle, Anderson SB 6313 (175 Amp) 1
78-010-00 Fuse Holder with Fuse 1
79-823~00 Fuge Buss type 20 Amp 1
72~007-00 Headlight Or Backup Light 36 Volt 3
77-200-00 Hydrometer 2
77-201-00 Battery Filler 1
72-500-00 Solenoid 200 Amp 1
79-842-00 Circuit Breaker 10 Amp (1 pole) 3
79-843-00 Circuit Breaker 100 Amp (2 pole) 2
GENFRAL BODY & TRIM PARTS

97-307-00 Battery Compartmen t Lid Safety Lock 1
97-306-00 Battery Compartment Lid Latch 2
97-809-00 Hitch (Pin & Eye) 1
97-808-00 Hitch Automatic Coupling 1
97-809-51 Hitch Pin 2.

MODEL P 31110



SECTION J1 SECTION Jl
MAINTENANCE PROCEDURES

REFER TO FIGURE 4
FRONT AXLE, STEERING AND TIRES (4 WHEEL MODEL)

Your front axle and wheel assembly consists of an axle mounted on 2 leaf springs
with automotive spindles, steering worm, and steering linkage. It has been de-
signed for rugged dependable service with little wmaintenance requirements, other
than lubrication and an occasional check of all nuts and bolts for tightness.
Your wheels revolve on Timken Roller Bearings and the spindles are mounted with
heavy kingpins.

Zerk type grease fittings have been provided to insure proper amounts of lubri-
cant reaching wear points. ‘

It is recommended that you follow the maintenance guide and lubrication diagrams
for normal maintenance of the assembly. They are located in Sections D and E
of this manual.

The maintenance guide is set up for average use. If the wvehicle is subject to
long hours of running and heavy work loads the frequency of lubrication and
service should be increased accordingly.

Refer to the Service and adjustment Section J1 of this manual for guidance when
performing major repairs and adjustments.

1f your vehicle is equipped with 4 wheel hydraulic brakes, refer to the service
and adjustment Section of this manual under Hydraulic Brake Section J3 for their
proper care and adjustments.

The steering worm gear box and steering linkage is similar to those used on autos.
It requires very little attention.

Refer to maintenance guide and lubrication diagrams (Sections D & E) for normal
care.

If service and adjustments are required, refer to appropriate section of this
manual.

Vehicles equipped with power steering utilize an electric pump unit controlled
by the steering action. The control valve and power cylinder are located in the
steering linkage. (Refer to Fig. 3 & 4). The pump unit fluid level will require
a periodic inspection to maintain the proper fluid level. (Refer to Section E
Lubrication Diagram). The control valve and power cylinder requires no mainten-
ance. A periodic check should be made of the hydraulic lines and fittings for
signs of leakage or damage.

Refer to Service and Adjustment section of the Power Steering System in the

manual, Section J1 for all service requirements. A trouble shooting check list
is included in the power steering section to assist in servicing your unit.

GENERAL 51115



SECTION J1 SECTION J1

W
1.
2.
3.
4,
5.
6

.

WO o~

10.
11.
12.

PAGE 2 PAGE 2

SERVICE AND ADJUSTMENT
REFER TO FIGURE 4
FRONT AXLE, FORK, STEERING AND TIRES

heel hub removal and adjustments:

Jack up front of vehicle until wheel is free from ground.

Remove dust cap.

Remove cotter pin and unscrew spindle nut.

Remove outer washer and bearing.

Remove wheel hub,

Before re-assembly wash and clean thoroughly the bearings, spindle and

hub assembly. Inspect bearings for wear or damage. Examine inner seal.
Replace damaged or worn parts. Seal condition is important on models with
brake assembly as grease will leak onto brake shoes and affect stopping
ability.

Generously pack bearings with wheel bearing grease.

Re-assemble parts in reverse order of removal.

ADJUST wheel bearings by tightening spindle nut until bearing drag is felt.
Back off approximately 1/4 turn until wheel turns freely, but does not have
play in bearings. Important Note: On models utilizing front wheel hydrau-
lic brakes, drum must be clean and dry when re-assembling. Be certain that
brake shoes do not come in contact with brake drum when adjusting wheel
bearings. A false feel of drag will occur and you will be unable to adjust
bearings properly.

Install cotter pin and dust cap.

Wheel hub has 1 zerk fitting for grease lubrication.

Shackle bolts and spring "U" bolts should be kept tight for best steering
control and least amount of wear.

To replace king pins and bushings:

1.
2.
3.

4.

10.

11.

12.

Remove wheels,

Remove ball joint cotter pins and nuts.

Rap ball joint studs sharply with soft bammer or use soft block and regular
hammer to loosen tapered studs from steering arms.

With proper size drift pin punch, drive locking taper pins out of axle,.
(Refer to figure 4, pin should be driven from front of vehicle towards rear).
Using sharp pointed chisel, pierce king pin, dust caps and pry them out of
their sockets. (New caps are included in the new king pin set).

Drive king pins out of spindles and axle with soft rod such as bronze or
aluminum,

Remove spindles and press out old bushings.

Thoroughly clean spindles and axles and press new bushings into place.
Important: Be certain to align lubrication hole in bushing with grease
fitting holes in spindle.

It may be necessary to ream bushings after being pressed into spindles as
some distortion is likely to occur during pressing in operation.

NOTE: 1If you do not have proper press and reamer to perform above task,
most automotive supply houses and repair shops will perform this service
for you.

Trial fit spindles over axle placing thrust bearings and shims in proper
location. (Refer to Figure 4). Adjust amount of shims so that little or no
clearance exists at thrust bearing.

Lightly oil and tap new king pins into place with soft hammer or punch.
Take care that flat notch on side of king pin aligns with hole for tapered
locking pin.

Drive tapered locking pin into place from rear of axle towards front. If
necessary ''stake in" or "pin in' large end of pin so it cannot vibrate hack
out.

GENERAL 31115



SECTION J1 : , SECTION J1
PAGE 3 PAGE 3

ALIGN FRONT END: ADJUST TOE IN

1.

6.

Caster and camber are set at the factory and do not require adjustment. To
adjust toe~in, raise front end of vehicle off the ground.

With a pencil, make a mark around center of tread of tire by holding pencil
point against tire while turning wheel, Mark both front tires.

Lower vehicle to ground. Loosen tie~rod sleeve clamps at each end of tie-rod
so that adjusting sleeve can be turned.

With wheels in straight forward direction, measure the distance between pencil
lines at the front of the tires, and at the rear of the tires.

Adjust the tie-rod sleeve until the distance from mark to mark across the front
of the tires is the same as the distance from mark to mark across the rear of
the tires.

Tighten the adjusting sleeve clamp nuts securely, taking care to avoid changing
the position of the adjusting sleeve.

REPLACE BALL JOINT:

10
2.
3.

4.

5.

Remove cotter pin and nut.

Loosen sleeve clamp.

Rap ball joint stud sharply with soft hammer or soft block and regular hammer,
to loosen tapered stud from steering arm.

Either measure position of ball joint or count number of threads exposed

from sleeve. Remove ball joint by unscrewing from sleeve, Note that one

end will be left hand thread and the opposite ball joint will be right hand
thread.

Install new ball joint and position same as the one removed.

REPLACEMENT OF STEERING WORM:

L] -

. « .

LA S WN
.

12,

13..

14,

15.

16.

Pry steering wheel cap up to expose locknuts holding horn button in pilace.
Remove two horn button screws.

Remove wiring from horn button and slide out of steering tube through bottoa.
Remove lock nut and with suitable puller, remove steering wheel.

Remove "UY bolt on steering tube.

Remove forward-reverse switch from column,

Remove ball joint at pitman arm.

Remove two steering worm holding bolts and slide steering worm assembly from

bottom of vehicle.

Remove lock nut holding pitman arm on shaft.

Mark position of pitman arm and remove from worm shaft.

If installing new steering worm it is important to place the pitman arm in
the same relative position on the new unit as it was on the old unit.
Failure to do this will result in a misalignment of the steering linkage

and a limitation of steering in one direction.

Install steering worm in the reverse manner to which it was removed outlined
in Steps 1 to 8,

When installing steering wheel rotate the steering shaft until the front
wheels are in a straight ahead position., Then place the steering wheel on
the shaft aligning it in a central position.

Adjust any minor misalignment by loosening the steering link sleeve clamps
and adjusting the steering link until the front wheel and steering wheel

are both in position,

Check that you will be able to turn the steering mechanism equally in both
directions. If you cannot it means the pitman arm was not properly installed
and it will be necessary to replace it in the proper positionm.

Lubricate steering worm through zerk fitting located on worm housing. Refer
to Lubrication Diagram and Maintenance Guide Sections D & E.
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SYMPTOM

Pump Motor
Does Not Run

Pump Runs But
Power Assist Not
Working

Power Assist
Erratic

Power Assist One
Direction Only

Abnormal Noise

N

~NS oo W

(G B P RS NG

Ut £ W N
.

.

TROUBLE SHOOTING CHECK LIST

REFER TO FIGURE 3 & 4

POWER STEERING CONTROLS

PROBABLE CAUSE

Circuit Breaker Off
Circuit Breaker Tripped

. Broken Wire or Loose Connection
. Defective Motor

Micro Switch Defective
Improper Micro Switch Adjustment

. Defective Contactor

Hydraulic Fluid Level Low
Broken Hydraulic Line

. Defective Valve or Pump

Pump Strainer Completely Blocked
Defective Cylinder

Defective Valve or Pump

. Defective Cylinder

Dirt in Hydraulic System
Improper Micro Switch Adjustment
Mechanical Linkage Loose

Defective Control Valve
Defective Cylinder
Improper Micro Switch Adjustment

. Hydraulic Fluid Level Low

Defective Pump

SECTION J1
PAGE 4

CORRECTIVE ACTION

Turn On

Check for short circuit

Repair & Reset
Repair
Repair or
Replace
Adjust
Repair

Replace

or Replace

Refill

Repair or Replace

Repair or Replace
Clean

Repair or Replace

Repair or Replace
Repair or Replace
Flush entire System
Adjust

Tighten or Repair

Repair
Repair
Adjust

or Replace
or Replace

Refill

Repair or Replace
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SERVICE AND ADJUSTMENT
REFER TO FIGURE 3 & &4

‘POWER STEERING CONTROLS & LINKAGE

.HOW TO FILL & MAINTAIN HYDRAULIC OIL LEVEL

Maintain oil 1level 1/2" to 3/4" below fill opening when wheels are turned all
the way to the left, Fill opening is located on top of pump unit. It is a
combination Vent and Cap.

Whenever the hydraulic system is drained or service work is performed which
necessitates the disconnecting of lines, the oil reservoir must be filled and
the steering wheel turned 6 or 8 times through the full travel. This will bleed
air from the system. Always check 0il level after this is done and add as
necessary to return oil level to normal.

Use a good grade of automatic transmission fluid, Type A bearing an AQ-ATF mark.
(Refer to Section E).

REMOVAL OF PUMP UNIT FROM VEHICLE
1. Turn off circuit breaker
2 Disconnect motor terminal wires (mark their location).
3. Disconnect 2 hoses at pump swivel connectors. (Be sure to mark hoses so
they will be returned to proper fitting. Refer to Figure 3).
4. Remove 4 bolts attaching base to frame and remove pump from vehicle.
5. Re-install pump in reverse order of removal.

CLEANING RESERVOIR & STRAINER

Remove vent-filler cap and dump oil out,

Remove bolt and clamp ring from reservoir.

Remove reservoir, clean thoroughly.

Remove suction strainer and clean thoroughly.

Re~assemble in reverse order taking care to place gasket in proper
position and tighten clamp ring securely. If gasket is damaged replace
with new one. Always position reservoir so that vent-filler cap is on top.

SERVICE OR REPLACEMENT OF MOTOR

1. Remove pump unit from vehicle,

2. Remove 2{(two) through bolts attaching motor to pump and remove motor.

3. When re-installing motor be sure to align the slotted coupling member
with the flat ends of pump and motor shaft. Return motor to position.
facing terminals in same direction and tighten motor through bolts
securely.

4, Replace unit in vehicle.

5. Till reservoir and bleed air out of system.

ADJUST Pump pressure to 400 - 450 P,S.I.
A suitable pressure gage with a range of 750 to 1000 P.S.I. is required.
(Refer to Figure 3).

1. Remove cap over adjustment screw and back adjustment screw out several
turns.

2. Disconnect pressure line at pump pressure port and install pressure
gage in port of pump.

3. Start pump and adjust pressure screw in until pressure rises to 400-
450 P.S,1.

4. CAUTION do not run pump for more than 30 seconds at a time.

5. Replace cap over adjustment screw and tighten.

6. Check pressure reading to be sure it hasn't changed. Tightening cap may
affect pressure setting slightly, if so, follow step 3 thru 6 until
pressure setting is correct.

7. Remove gage and replace hose.

8. Bleed air from system and check oil level.

U PN
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REMOVAL OF CONTROL VALVE

1. Remove cotter pins and nuts from ball joints attaching drag link and
Control Valve assembly to pitman arm and steering lever.

2. Disconnect 2 wires from micro switch unit and 4 hoses from Control Valve,

3. Rap ball joint stud sharply with soft hammer or soft block and regular
hammer to loosen tapered stud from steering arm or pitman arm,
Note: Mark their respective location for correct replacement.

4. Mark position of micro switch rod clamp with scribe,.

5. Loosen rod clamp and spread open.

6. Loosen drag link sleeve clamp.

7. Either measure position of Control Valve or count number of threads
exposed from sleeve. Unscrew Control Valve from sleeve taking care
not to damage micro switch rod.

8. If installing new valve remove ball joint following steps 6 and 7.

REASSEMBLY

1. Install ball joint returning it to original position.

2. Screw Control Valve into sleeve returning it to original position.

3., Align micro switch rod clamp to scribe marks and tighten into place.

4. Tighten clamps on ball joint and drag link.

5. Replace unit in vehicle following reverse procedure to that of removal.

6. Bleed air from system and check oil level.

7. Adjust micro switch as outlined in micro switch adjustment paragraph,

(Page 9).

No adjustments are required in the Control Valve. Because of the
exceedingly close tolerances between some of the internal parts it is
not practical to service the valve body or spool separately. Leakage
at either end of the wvalve indicates worn or damaged packing which
should be replaced as outlined in the following instructions.
Cleanliness through the entire servicing procedure cannot be over-
emphasized. Parts should be cleaned with a suitable solvent, washed and
dried. Use extreme caution in the handling of all parts. The precision
edges on these parts are vitally important to smooth operation,

When reassembling lubricate all seals and '0O' rings with SAE 10 oil.

REPLACING ALL SEALS AND PACKING

1.

Remove dust seal, unlock end cover and reducer-end cover by straight-
ening lock rings which have been pressed into slots in end cover and
reducer-end cover. Unscrew end cover and reducer-end cover (use of strap
wrench will prevent damage to exterior finish). Remove lock rings from
each end of valve body assembly. Remove glands and springs.

To remove spool. (Note relation of threaded end of valve spool to ports
in valve body before removing spool. This is important for reassembly.)
Remove one '0O' ring.

contd.
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REPLACING ALL SEALS AND PACKING (contd)

3.

Pull spool from valve body. When pulling spool one reaction ring will
probably remain in body. The other ring probably will remain on the
spool. Remove remaining '0O' ring from spool. Match reaction rings with
their respective glands Remove 'O’ rings from glands,

RE~-ASSEMBLY

1.

Slide spool in body. Be sure spool is inserted in same position it was
in before disassembly. Use care to prevent damage to sealing edges.
After spool has been pushed through the body, assemble one reaction
ring then assemble one '0' ring seal on spool.

Assemble remaining reaction ring and 'O' ring seal on spool. Assemble
springs on each end of spool. Assemble '0' rings on glands..Now assemble
glands as matched to their respective reaction rings.

Assemble lock rings over each threaded end of valve body assembly,
ingserting lugs of ring into milled slots of valve body.

Assemble end cap and reducer-end cover until tight fit has been
accomplished. Lock the end cap and reducer-end cover by driving lock
ring into one of the milled slots of the cap and reducer-end cover.
Assemble dust seal.

CYLINDER

LOCK RING

OUTLET
CYLNDER REACTION [RiNG
INLET
REDUCER END C4apr R END Cap
) v ! b

7

///*‘DUGTRSEdL

SPOOL
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REMOVAL OF POWER CYLINDER

1.
2.

3.

wo

7.

Remove cotter pins and nuts from ball joints at each end of cylinder.
Disconnect two (2).hose at cylinder swivel connectors. (Be sure to

mark hoses so they will be returned to proper fitting. Refer to Figure 3).
Rap ball joint stud sharply with soft hammer or soft block and regular
hammer to loosen tapered stud from steering arms.

Loosen ball joint clamps.

Either measure position of ball joint or count number of threads exposed
from sleeve. Remove ball joint by unscrewing from sleeve. Note that one
end will be left hand thread and the opposite ball joint will be right
hand thread.

Install cylinder in the reverse order to which it was removed.

ADJUST cylinder position if necessary by rotating entire cylinder with
clamps loosened prior to connecting hoses. Correct position 1is when

the wheel spindles will travel to full left or right turn position and
contact stops. Cylinder stroke is slightly greater than the travel
required and should not bottom out before the wheel spindles reach their
respective stops.

It will be necessary to bleed air from system and check oil level after
cylinder lines are reconnected to cylinder fittings.

REPLACING SEALS AND PISTON RINGS ON POWER CYLINDER

1.
2.
3.

4.

W o ~N'avn
. [

Drain hydraulic fluid by running piston rod from end to end.
Remove cover.

Insert punch in hole along side cylinder barrel to disengage lock ring
from its groove, and remove lock ring.

Pull on piston rod end to remove rod and internal parts from cylinder
barrel. When removing the parts from the piston rod, slide them off
the piston end of the rod.

Remove piston rod nut, piston and rings.

Remove bearing.
Remove O-ring seal and back-up ring from bearing.
Remove piston seal and inner O-ring seal from bearing.
Wash all parts in cleaning solvent and inspect for damage or wear.
NOTE: As all parts are machined to very close limits, use extreme care
in handling. Damaged sealing edges or burrs will not permit the unit
to function properly.

REASSEMBLY OF POWER CYLINDER

1.
2.

3.
4,

Assemble inner O-ring seal and piston rod seal in bearing.

Assemble back-up ring and O-ring seal to bearing and slide over piston
rod down toward threaded end of rod.

Assemble rings on piston, then install piston to rod.

Install piston nut and torque to 225-230 ft-1bs. If tightening nut with-
out use of torque wrench, be careful of over-tightening as this may cause
piston to swell and prevent assembly in barrel.

Using a piece of shim stock .010" thick wrapped around piston and rings,
slide complete piston rod assembly into cylinder barrel. Push assembly.
into eylinder as far as possible and removing shim stock,

GENERAL 31115
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REASSEMBLY OF POWER CYLINDER (contd)

6.

7.
8.
9

Insert bearing into cylinder barrel, taking precautions not to damage
bearing O-ring seal against hydraulic line fitting hole in cylinder. To
assist in pushing O-ring past this hole, use a piece of wood having a
round edge to work the O-ring past the edge.

Install lock ring in its groove.

Pull back on piston rod until bearing contacts edge of snap ring.
Install end plate and secure with lockwashers and screws.

REPLACEMENT OF MICRO SWITCH

1.
2.
3.
4

.

ADJUST

1.
2.

v B

Remove cover.

Disconnect wires to micro switch (or switches).

Remove 2 screws holding micro switch to mounting bracket.
Reinstall new micro switch (or switches).

Micro Switches as follows:

Remove cover

If necessary align micro switches and their mounting screws in the
center of the mounting holes.

Note that the mounting holes provide clearance around mounting screws
for final setting of micro switches,

Adjust activating finger exactly centered between micro switches. Be
sure Control Valve is in neutral position,

Turn power circuit breakers on for pump unit,

Loosen mounting screws slightly to allow switches to be moved with
light tapping, but not too loose so they will move too freely.
Alternately using .025" and .030" feeler gage adjust each micro switch
so that the pump will run with .030" feeler between finger and switch
knob, but will not run with .025" feeler in same position,

Tighten mounting screws carefully. Check each switch with feelers to
be sure it did not move. If necessary repeat steps 5, - 6, and 7
until satisfactory results are obtained.

Replace cover,

GENERAL 31115



1

S - \.(1.1.. ¢ — ) L A TR FRY
pairs iz AN | ATGNISGY DN G Ly FIMOT e TN | T YVIRETT
‘02 "D4W NNNQ YOTAVL —== !”mm. =Svai
‘ + +
NOISIAZY | 3LVA a3SIAFY [NVNO[HLONIT| . NOILdI¥D53a |
52 N @) ———
) } S
m m z @’ = /;/:
m = oz /,ﬂ; ‘.w , ™y &I FNIVUE
T
P | inmssonay ™ ~F
. FHING ST ~ ~ .\..\..\/

~_ . g I T\ -/

MOT7TA

— . .., B A v
“ LxOS FSINSSIA S ;




SECTION J1

PAGE 11
FIGURE 3
POWER STEERINC HYDRAULIC COMPOMENTS
FIG. I.D. T-D PART NO. DESCRIPTION QT
» N0, RE
3-1 99-530-00 Control Valve (Power Steering) 1
3-2 99;530-51 Kit - Control Valve Repair_ 1
3-3 ‘99-522-52 Clamp Ball Joint (Large) 2
3-4 99-577-00 Bushing-Reducer 3/8" NPT X 1/4" NPT 5
.3~5 95-587-00 Hydraulic Hose (Order Per Ft.) 30
3-6 99-568-00 Hose Ends - 1/4" | 8
3-7 99-567-00 Adapter 90° 1/4" MPT X 1/4" FPT 4
3;8. 99-522-00 Cylinder (Power Steering) 1
3-9 99-522-51 Kit - Cylinder Repair 1
3-10 99-592-54 Motor - Power Steering. Pump (Specify Voltage) 1
3-11 99-592-51 Pump - Power Steering 1
- 3-12 99-592-00 Pump Assembly (Includes Pump Motor & Reservoir) 1
3-13 99-592-52 Gasket - Pump Reservoir 1
3-14 99-592-53 Clamp Ring - Reservoir 1
3-15 99-593-00 Bracket - Pump Mounting , 1
3-16 88-080-11 Hex Head Cap Screw 5/16" NC X 1" 4
3-17 88-088-62 Lock Washer 5/16" ' 4
3-18 88-089-80 Hex Nut 5/16" NC 4
3-19 88-100-09 Hex Head Cap Screw 3/8" NC X 3/4" 2
3-20 88-108-62 Lock Washer 3/8" 2
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Joints & Clamps (18" Long)

PAGE 13
FIGURE & "
FRONT AXLE, POWER STEERING AND TIRES
FIG. I.D. T-D PART NO. DESCRIPTION QrY.
NO. REQ,
4-1 19-004-10 Cap With Horn Button Hole (Steering Wheel) 1
42 71-501-00 ~ Horn Button (Standard) 1
4-3 88-259-82 Jam Nut 13/16" NF (Hex) 1
bt 19-003-00 Steering Wheel 1
4-5 18-307~13 Steering Worm Assembly, Including Worm, Shaft, 1
and Jacket Tube Assembly
4-5 18-307-51 Steering Column Shaft and Worm Assembly 1
4-5 18-307-52 Steering Column Jacket Tube Assembly 1
4-6- 18-104-00 Lever - Steering 1
4-7 96-320-00 Lug Bolt 10
4-8 92-102-00 Dust Cap 2
4-9 88-239-85 Castle Nut 3/4" NF (Hex) - 2
4-10 97-161-00 Washer, Front Hub 2
4-11 80~528-00 Tapered Roller Bearing (Outer) 2
4-12 80-104-00 Tapered Bearing Race (Outer) 2
4-13 12-154-00 Front Hub With Bearing Races - Five 1/2" NC Holes 2
On 4-1/2" Bolt Circle
4-14 ‘ 80-132-00 Tapered Bearing Race (Inner) 2
4-15 80~527-00 Tapered Roller Bearing (Inner) 2
4-16 45-336-00 0il Seal 2
4-17 21-012-10 King Pin Set With 2 Ring Pins, 2 Thrust Bearings, 1 Set
' "4 Bushings, 4 Shims, 2 Taper Pins, And 4 Caps
(Sold Only As Set)
4-18 14-151-98 Front Wheel Spindle Only (Left) 1
4-18 14-151-99 Front Wheel Spindle Only (Right) 1
4-19 15-061-10 Front Axle With Spindles (Four Wheel) 1
4=20 96-113-00 "U" Bolt - Fromt Axle | 4
4~21 32-213-00 Bushing (Nylon) 6
4-22 88-171-20 Shackle Bolt (Non Lubricated Type) 6
4-23 16-870-00 Shackle Strap (Punched Hole) 2
4-24 16-871-00 Shackle Strap (Threaded Holes) 2
4-25 85-502-00 Leaf Spring Unit (26" Centers) (7 Leaf) 2
4-26 16~863-00 Spring Pad 2
S 4=27 18-047-10 Steering Ad justment Sleeve Assembly With Ball 1



SECTION J1

PAGE 14
FIG. I.D, T-D PART NO, DESCRIPTION QTY.
NO, REQ,
4-28 86-501-98 Ball Joint (Left Hand Thread) 2
4-28 86-501-99 Ball Joint (Right Hand Thread)
4-29 87-074-00 Grease Fitting 1/4" - 28 THD. (Straight) 6
4-30 18-034-00 " Steering Adjustment Sleeve (14" With 20" Bend) 1
4-31 86-510-00 Ball Joint Clamp 4
4-32 88-279-82 Jam Nut 7/8" NF (Hex) 1
4-33 88-268-62 Lock Washer 7/8" 1
4-34 88-168-62 Lock Washer 9/16" 8
4-35 87-000-00 Grease Fitting 1/8" - 27 THD. (Straight) 4
4-36 88-179-81 Lock Nut 9/16" NF (Hex) 14
4-37 88-527-11 Cotter Pin 1/8" X 1" 6
4-38 88-527-14 Cotter Pin 1/8" X 1-1/2" 2
4-39 88-159-85 Castle Nut 1/2" NF (Hex) 6
4-40 88-188-61 Washer 5/8" S.A.E. 6
4-41 88-029-81 Lock Nut 8-32 (Hex) 2
4-42 88-025-08 Truss Head Machine Screw 8-32 X 5/8" 2
4-43 12-050-00 Wheel For 16 X 4 X 12-1/8 Solid Cushion Tire (Five 2
1/2" Holes on 4-1/2" Bolt Circle)
4-44 10-250-00 Tire - Solid Cushion - 16 X &4 X 12~1/8 2
4=45 13-952-10 Tire And Demountable Cast Iron Wheel - 16 X 4 X 2
12-1/8 Solid Cushion Tire (Five 1/2" Holes On
‘ 4-1/2" Bolt Circle On Wheel)
4-46 88-088-62 Lock Washer 5/16" _ 2
4-47 85-122-00 Spring Compression 1-1/8" OD X 1" (Steering Column) 1
4-48 96~102-00 "y Bolt For Steering Column Shaft 1
4-49 88-089-80 Nut 5/16" NC (Hex) 2
4-50 88-088-60 Washer 5/16" Flat . 2
4-51 87-075-00 Grease Fitting 1/4" Drive Type (65° Angle) 2
4-52 50-202-00 Rod - Micro Switch Actuating 1
4-53 71-612-00 Finger ~ Micro Switch Activating 1
4-54 71-611-00 Cover - Micro Switch 1
4=~55 86-505-00 Ball Socket (Female) 1
4-56 71-131-00 Micro Switch (Sensitive) 2
4-57 88-014-13 Round Head Machine Screw 6-32 X 1-1/4" 4
4-58 88-060-14 Hex Head Cap Screw 1l/4" NC X 1-1/2" 1
4-59 88-099-80 Hex Nut 5/16" NF 3
4-60 87-071-00 Grease Fitting (3/16" Drive Type) (Straight) 1
4-61 88-019-80 Hex Nut 6-32 4
4-62 88-069-87 Hex Nut (Fastite) 1/4" NC 1



~ FIGURE &4
FRONT AXLE, POWER STEERING (Cont.)

SECTION J1
PAGE 15

¢ . IL.D. T-D PART NO. DESCRIPTION QTY.
NO,
4-59 88-099-80 Hex Nut 5/16 NF 2
4-60 87-071-00 Grease Fitting (3/16 Drivé) Straight 9
4-61 88-019-80 Hex Nut 6-32 2
4-62 88-069-87 Hex Nut (Fastite) 1/4" N.C. 1
4-63 80-309-00 Thrust Bearing 2
4-64 88-279-81 7/8 Lock Nut 2
£-65 88-010-02 6-32 x 1/4 Hex Head 1
4-66 88-120-15 Hex Head Cap Screw 7/16 x 1-3/4 NC 2
167 88-128-60 Washer 7/16" Flat 4
4-68 88-128-62 Lock Washer 7/16" 2
4-69 88-129-80 Nut 7/16" NC (Hex). 2

Model P 61113
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MAINTENANCE PROCEDURES

REFER TO FIGURE 5
"FULL FLOATING'" REAR AXLE, MOTOR AND BRAKES

Your "Full Floating" direct drive assembly is highly efficient unit. Great care
was taken in its design to promote long life with a minimum of maintenance. It
employs an automotive type differential unit which operates within an enclosed
housing. The gears, bearings, etc. are lubricated from within by oil which when
maintained at its proper level insures complete coverage of all moving parts. This
0il level should be checked on a regular basis as outlined in the Maintenance
Guide (Section D) and Lubrication Diagrams (Section E) of this manual. If the oil
level is allowed to drop below normal limits serious damage to the differential
and drive unit will result.

Although little or no adjustment of this unit will normally be required, refer co
Service and Adjustment Section J2 of this manual if the need arises.

The electric motor will provide many hours of trouble free service. It is provided
with sealed ball bearings which are relubricated for their lifetime.

Periodically, the motor brushes should be inspected and cleaned. The carbon dust
and dirt should be blown out of motor. When brushes are worn they should be
replaced. Approximately 3000 hours operating life may be expected from a new set
of brushes. To determine when to replace worn brushes, proceed as follows:

1. For motors equipped with brushes having end pigtails and side hooks,
replace brush when hook is within 1/16" from bottom of hook slot.

2. For motors equipped with brushes having side pigtails only, replace
brush when pigtail is within 1/16" from bottom of pigtail slot.

NOTE: When one brush is replaced in a motor, it is considered
good maintenance practice to replace all brushes.

Inspect commutator for roughness or undue wear as arcing and shortened brush life
will result from this conditiom.

Check wiring terminals for cleanliness and tightness. A loose connection will cause
burning of the respective terminal and can induce motor failure.

Refer to Maintenance Guide (Section D) and Service and Adjustment (Section J2)
for further recommendations on motor care.

The mechanical brake assembly located on the differential pinion shaft will require
a periodic inspection for lining wear and consequently periodic adjustment. Refer
to Service and Adjustment Section J2 of this manual for proper procedures.

A few drops of oil on the clevis pin and pivot pins of the mechanical linkage is
recommended on a monthly basis. Great care must be taken that no oil is allowed
to contact the brake band or drum as it will seriously impair the braking ability.
If the braking surfaces become oily or contaminated for any reason it will be
necessary to remove the brake band and clean all parts thoroughly. Refer to the
appropriate of this manual for the correct procedure to follow.

The vehicle is equipped with hydraulic brakes, be sure to refer to Section J3
for their care and adjustment.

A periodic tightening of all bolts and nuts, especially the spring mounting ''U"
bolts should be made.

21129
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Removal
1.

2%

OW O~V W

[

11.

12.

SERVICE AND ADJUSTMENTS
REFER TO FIGURE 5

"FULL FLOATING'' REAR AXLE, MOTOR AND BRAKES

of "Full Floating" rear axle and drive assembly from chassis.
Disconnect battery connector to prevent accidental engagement of power
while servicing unit.

Clearly mark motor leads to insure their proper location when re-
assembling.

Remove motor leads.

Pull clevis pin and disconnect brake rod from brake arm.

Loosen locknut and release spring tension by unscrewing turn buckle.
Disconnect hydraulic brake line at hose end.

Remove shackle bolts and nuts attaching spring to frame,

Remove spring eye anchor bolts.

Remove axle and drive assembly from chassis.

Install axle and drive assembly in the reverse order of removal, taking
care that shackles and bushings are in good condition.

(Replace if worn or damaged).

Check brake adjustments following procedures outlined in brake section
J2 or J3 of this manual.

On models equipped with hydraulic brakes, it will be necessary to bleed
the air from brake system. Follow procedure outlined in Hydraulic Brake
Section J3 of this manual.

DISASSEMBLY OF "FULL FLOATING' REAR AXLE

Axle Shaft, Remove-

Bearing

Raise vehicle and place stands under housing.

Remove axle shaft stud nuts and lockwashers.

Strike the center of the axle shaft flange with a hammer and drift to
loosen the tapered dowels, remove the dowels.

Remove the axle shaft from the housing.

or Oil Seal, Replace

1.
2.

3.

Remove the outer seal from the axle shaft flange studs.

Bend the lockwasher tab away from the locknut and remove locknut,
lockwasher and adjusting nut.

With a wheel jack, raise the wheel to the point that all wheel weight
is removed from the wheel bearings.

Remove the outer bearing cone and pull the wheel straight off the
axle.

With a piece of hard wood which will just clear the outer bearing cup
drive the inner bearing cone and inner seal out of the wheel hub.
Clean all the old grease or axle lubricant out of the wheel hub,
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NOTE:

10.

11.

12,

13.

14,
15.

16.

17.

18.

i9.

PAGE 3 PAGE 3

If axle lubricant is found in a wheel hub that has an outer seal, it
means the seal or sealing has failed and should be replaced.

Inspect the bearing races and rollers for pittiﬁg, galling and erratic
wear pattern. Inspect the rollers for end wear.

If bearing cups are to be replaced, drive them out with a drift.
Check for proper seating of new cups by trying to insert a .0015
inch feeler gauge between the cup and the hub.

A ring of wheel bearing grease as high as the cup should be placed
in the hub on each side of both cups. These rings form a dam which
prevents thinned grease from flowing out of the bearing.

Pack each bearing cone and roller assembly.

Place the inner bearing in the wheel hub and install a new hub
inner seal.

Adjust the wheel jack so the wheel can be installed straight on the
housing without damaging the inner seal.

Install the outer bearing and start the bearing adjuster nut.

Turn the adjuster nut in and torque the nut to 50 to 80 ft. lbs.
while rotating the wheel.

With the bearing rollers firmly seated, back off the nut 3/8 of a
turn and install the lockwasher.

1f the adjusting nut is equipped with a locking dowel, make sure
that the dowel enters the lockwasher hole which closely aligns with the
dowel,

If the lockwasher is equipped with tabs, run the locknut against

the lockwasher and bend a tab over the adjusting nut.

Torque the locknut to 100-150 ft, -lbs.

Axle Shaft, Install

1.
2.

3.

Install the seal and gaskets on the axle shaft studs.
Install the axle shaft, tapered dowels, lockwashers and axle shaft
flange nuts.

Adjust the brakes,

Rear Axle Assembly, Replace-

Inasmuch as the axle tubes are pressed into the differential carrier to
form a one-piece housing; the rear axle assembly must be removed from
the chassis when it becomes necessary to overhaul the unit.

Raise vehicle from floor and support with stand jacks under frame

side rails.
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SERVICE & ADJUSTMENTS

"FULL FLOATING" REAR AXLE - Cont'd.

2. Remove rear axle unit from chassis as previously outlined.

NOTE: When replacing rear axle unit in vehicle it will be necessary to
bleed air from hydraulic brake system.

Differential Carrier, Disassemble-

1. Remove axle shafts as outlined previously, axle shafts may be pulled
out only far enough to clear differential side gears.

2. Drain lubricant and rear cover,

3., Make sure differential side bearing caps and axle housing are marked,
then remove the side bearing caps.

4. Pry differential from housing.
Remove side bearing cups.

6, Pull off side bearing and adjusting shims, tagging shims for ident-
ification on reassembly.

7. Unfasten ring gear from case.

8. Drive out differential pinion shaft pin and pull out the shaft,
pinions, and side gears.

9. Hold companion flange from turning and remove flange nut.

10. Remove motor and gear case plate,

11. Remove driven gear from pinion shaft,

12. Remove pinion from carrier by tapping on front end with soft hammer.

13. Remove pinion shaft bearings from carrier, keeping separate the shim
pack at each bearing.

Pinion & Bearings, Replace-

If the original ring gear and pinions are being used in the original
carrier, use the original shim packs at each bearing. If a new pinion
or differential carrier is installed, note the markings on the end of
the pinion gear and on the differential carrier to obtain the correct
thickness of shimming to be used with these parts. The shims behind the
rear bearing establishes the correct pinion depth.

1. Press the rear pinion bearing cup to the housing with the proper
thickness of shims. Press the rear pinion bearings on the shaft.

2. 1Install the front bearing cup and shims and front bearing.
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3.
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Install the companion flange and, while holding the flange from
turning, tighten nut to torque load of 200-220 1b. ft.

Check the pinion bearing pre-load with a spring scale and heavy cord
wrapped around the companion flange. Pull on the spring scale. The torque
required to rotate the pinion is 2~5 inch lbs. If not within these
limits, add or remove shims from behind the front bearing to obtain the
proper pre-lbad.

Remove the companion flange and install a new oil seal (well soaked).
Reinstall the companion flange and tighten the nut to a torque load of
200-220 1b. ft.

Replace driven gear on pinion flange and replace motor and gear case

plate with gear case bolts.

Ring Gear, Replace-

1.

4,

Install guide pins in every other hole in the ring gear. These pins

can be made from 13" long capscrews with heads cut off and ends slotted.
Make sure back face of ring gear and face of cases are free of dirt

and burrs and slip gear over pilot diameter of case.

Install every other ring gear bolt. Draw them up evenly and snugly

so ring gear face is flush with face of case.

Remove guide pins and install remaining bolts.

Differential Carrier, Assemble-

The differential bearings are adjusted by shims. These shims also
establish the ring gear position with the pinion. Therefore, backlash
must be checked whenever a bearing adjustment is made.

Thé correct bearing adjustment is one which will provide a :001-002%
pinch fit when the differential unit is assembled into the carrier. To
make the adjustment, install the bearing cones without shims and place
the assembly in the housing with the bearing cups. Force the unit to

one side and check the clearance between the bearing cup and differential
case with a feeler gauge. When the clearance is determined, select

shims of this amount plus .001=002" extra to establish the proper load.
Remove the differential bearings again and divide the shims into two
packs of equal thickness and install on each side and replace bearings.
Reinstall the unit in the carrier. This operation is made easier by
cocking the bearing cups slightly when the differential is placed in the
housing and then tapping them lightly with a2 mallet. However, when

installing the differential in the housing, be sure the ring gear
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teeth mesh with the pinion teeth before tapping the bearings in place.

After the bearing cups are firmly in place, install the bearing caps.
The bearing caps and gasket surface of the housing are marked with a
horizontal numeral and on the other side by a vertical numeral. The
position of the numerals should correspond when reinstalling the
bearing caps.

Ring Gear & Pinion Backlash, Adjust-

Mount a backlash gauge indicator on the carrier and start checking

for the correct backlash between the right gear and pinion., If the back-
lash is not within the limits of .004" to .0l1l" it will be necessary to
change the arrangement of the shims back of the bearings. Make correction
in backlash bearing in mind that shims removed from one side must be
installed on opposite side so that the total shim thickness of the right
and left side will remain unchanged, and the bearing adjustment

undis turbed.

Gear Replacement (Spur Gear Reduction)-

Remove five 5/16 bolts and nuts and the three 3/8 bolts. This will

allow the gear case to come apart. To remove the pinion gear, remove

nut and use gear puller to pull gear. Replace new gear and lock down
with nut. To replace driven gear, remove bolt and slide off splined shaft.
To replace new gear slip over spline and lock nut down,

MOTOR REPAIRS: Unless the maintenance man is properly qualified, it is advisable
that the repair work be done at a qualified service station. When order-
ing replacement parts, give complete name plate data.

DISASSEMBLY OF MOTOR FOR MINOR REPAIRS

Remove motor from vehicle as previously outlined.

Remove cover exposing brush assembly.

Lift brushes out of brush holder.

Remove bolts holding end bells and remove end bell and rotor. (Pull from
shaft extension end). Take care not to damage any coils or armature wires
when handling motor parts.

5. Press or pull old bearings off by using bearing press or bearing puller.
Do not damage shaft while removing bearings. '

6. Install new bearings onto shaft by gentle pressure or tapping with
proper tool on inner race only. Bearing will be damaged if pressed or
driven by outer race or seals.

7. On "Full Floating' model replace motor seal in shaft extension end bell
housing.

8. 1If the commutator is worn or "burned"” it should be turned, the mica
undercut, and the commutator polished.

9. O0il bearing housing lightly to aid in re-assembly.

10. Re-assemble motor taking care that all parts are kept clean.

11. 1Install brushes and seat in with fine sand paper.

12. Be sure brushes work freely, replace covers, and re-install motor into drive
assembly.

.

W N e
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10.

11.

12,

13.

14,

PAGE 7 PAGE 7

SERVICE AND ADJUSTMENT
REFER TO FIGURE 7
DEADMAN MECHANICAL BRAKE ASSEMBLY

REMOVAL OF BRAKE ASSEMBLY AND DRUM.

Remove cotter pin and clevis pin, disconnecting brake rod from brake
lever arm. (Note location of clevis).

Remove spring tension by unscrewing turnbuckle.

Remove bolts and cotter pin holding brake band assembly, and slide
assembly off drum.

Band and drum may now be cleaned, inspected, and if necessary parts may
be replaced as needed.

Brake band lining is bonded to the band for long dependable service. When
it wears to approximately 1/16" thickness the band should be replaced.

If the brake drum is scored it should be removed and turned. It is recom-
mended that a brake drum that has been severely scored or damaged should
be replaced with a new drum.

To remove drum, unscrew nut, and pull drum from motor shaft,.
Re-assemble drum on motor shaft and tighten.
Replace brake assembly in the reverse order to which it was removed.

ADJUST brake band anchor bolt and nut, tightening it until the lever arm
is within 1° to 2° of being vertical.

or eye-bolt
ADJUST Turnbucklejto attain a spring length of 94" measured between
spring loops at their point of contact with hooks.

ADJUST Seat brake rod using clevis adjustment until there is 5"
measured between seat stop and seat ‘deck.

Note: As brake lining wears the spring will contract in length and the
seat will rise in position. Compensate for lining wear by adjusting
brake band anchor bolt.

If vehicle is equipped with hydraulic wheel brakes, refer to Section J3
for service and adjustment,

Once a month lubricate four (4) bushings on seat hinge assembly.

GENERAL 121110
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FIGURE 5
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PAGE 9

"FULL FLOATING' REAR AXLE - MOTOR AND BRAKES

FIG. I.D; T-D PART NO, DESCRIPTION 1Y,
NO. REQ,

5-1 85-503-00 9 Leaf Spring Assembly 2

5-2 16-867-00 Spring Plate 2

5-3 96-111-00 U-Bolt 4

5-4 41-150~00 Axle, Rear 2

5-5 95-450-00 7/16 ID Tapered Dowel 16

5«6 45-043-00 Gasket, Axle To Hub 2-

5-7 97-236-00 1/2 NF Lug Nut 16

5-8 88-139-81 7/16 NF Lock Nut 24

5-9 96-332-~00 Wheel Stud 16

5-10 41-870~00 Hub Outer Bearing Lock Nut 4

5-11 41-871-00 Hub CQuter Bearing Lock Washer 2

5-12 80~529-00 Hub Outer Bearing 2

5-13 80~134~00 Hub Outer Bearing Race 2

5-14 £CG-135-00 Hub Inner Bearing Race 2

5-15 80-530~00 Hub Inner Bearing 2

5-16 45-337-00 Hub Seal 2

5-17 12-225-00 Hub Assembly With Drum Bearing Race And Studs 2

5-18 45-041-00 Gasket 1

5-19 41-873-52 Differential Carrier Assembly 1

5-20 41-874-51 Shim (.003 Thick) Carrier Bearing 1 To 5

5-20 41-874-52 Shim (.005 Thick) Carrier Bearing 1 To 5

5-21 80-531~00 Tapered Roller Bearing (Carrier) 2

5~22 80-136-00 Bearing Race (Carrier) 2

5-23 8§8-140~-17 1/2 X 2-1/4 NC Hex Head Cap Screw 4

5-24 31-243-00 Ring And Pinion Gear Set, 6.17 Ratio 1

5-25 80-532~-00 Tapered Roller Bearing (Rear Pimion) 1

5-26 80-137~00 Bearing Race (Rear Pinion) 1

5~27 41-876-51 Pinion Bearing Shim (.003 Thick) 1 To 5

5-27 41-876-52 Pinion Bearing Shim (.005 Thick) 1 To 5

5-28 41~877~00 Differential Gear Washer (Axle) 2

5-29 41-878-00 Differential Gear (Axle) 2

5-30 41-879-00 Differential Gear (Pinijon) 2

5-31 41-8806-00 Differential Gear Washer (Pinion) 2

5-32 41-881-00 Differential Gear Shaft 1

5-33 88-707-14 . Pin (Differential Shaft Lock) 1

5-34 41-883-10 Housinyg, Complete With Gears Less Axles And Brakes 1
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PAGE 10
FIG. I.D, T-D PART NO, DESCRIPTION QTY,
NO, ' RN
5-35 41-884-51 Shim (.003 Thick) (Pinicn Bearing Shaft) 1
5-35 41-884-52 Shim (.005 Thick) (Pinion Bearing Shaft) 1
5-36 80-138-00 Front Pinion Bearing Race 1
*5-37 80-533-00 Front Pinion Bearing 1
5-38 43-200-51 Gear Case 1
5-39 97-241-00 3/4 NF Hex Head Jam Nut 1
5-40 31-202-10 84 Tooth Spur Gear | 1
5-40 31-206-10 67 Tooth Spur Gear 1
5-41 31-229-00 17 Tooth Gear (Goes With 84 Tooth Gear) 1
5-41 31-232-00 17 Tooth Gear (Goes With 67 Tooth Gear) 1
5-42 45-000-00 Gear Case Gasket 2
5-43 44-350-00 Gear Case Cover 1
5-44 45-010-00 Motor Gasket 1-
5-45 45-502-00 Shaft 0il Seal 1
5~46 70-059-00 Motor, 5 H.P., 2600 RPM, 36 Volt - Baldor 1
5-47 76-926-00 Motor prubhes, Boc op g 26 Yelt - C.I. i
5-47 80-203~00 Ball Bearing Front And Rear 2
5-48 41-872-00 Carrier Cover 1
Rel® 12-0D55-00 Czsi Wheel Tor 18 X 5 X 14 Solid Cuchicn Tirc 2
5~49 12-056-00 Cast Wheel For 21 X 5 X 15 Solid Extra Cushion Tire 2
5-50 10-262-00 Tire, Solid Cushion 18 X 5 X 14 (Smooth) 2
‘5—50 10-263-00 Tire Solid Xtra Cushion 21 X 5 X 15 (A.W.J™ 2
5-51 13-957~10 Tire & Demountable Wheel 18 X 5 X 14 Solid Cushion 2
Tire
5-51. 13-958-10 Tire & Demountable Wheel 21 X 5 X 15 Solid Xtra 2
Cushion Tire ’

5~52 88-100-08 3/8 X 5/8 NC Hex Head Cap Screw 12
5-~53 88-108~62 3/8 Lock Washer 12
5~54 97-100-00 3/16 Woodruff Key 1
5-55 88-030-09 5/16 X 3/4 NC Hex Head Cap Screw 4
5-56 41-994-00 Fill And Drain Plug-Square Head 1
5=57 41-885-00 Fill And Drain Plug-Recessed Head - Magnetic 1
5-58 41-997-00 Fill and Drain Plug 2
5-59 88-150-12 1/2 X 1-1/8 NF Hardened Hex Head Cap Screw 12
5-60 41-341-~98 Left Side Backing Plate 1
5-60 41-341-99 Right Side Backing Plate 1
5-61 41-674~-00 Front Brake Shoe 2
5-61 41-675-00 ‘Rear Brake Shoe 2
5-62 £41~684-00 Brake Adjustment Hole Cover 2



SECTION J2

PAGE 11
FIG., I.D T-D PART NO, DESCRIPTION QTY.
NO : REQ,

5-63 41-676~00 Anchor Rod Brake Shoe Backing Plate 4
3 ~-04 41-677-00 Retainer Washer, Brake Shoe Backing Plate Anchor 8
5-~65 85-070-00 Spring Brake Backing Plate Anchor (Fuchsia Color) 4
5-66 41~678-00 Brake Adjustment Socket ' 2
5~-67 41-679-00 Brake Adjustment Screw 2
5-68 41-680-00 Brake Adjustment Nut 2
5-69 41-681-00 Top Shoe Retainer Plate 2
5-70 41-683-00 Wheel Cylinder Push Rod 4
5-71 99~503-99 Wheel Cylinder Right Side 1
5-72 99-503-98 Wheel Cylinder Left Side 1
5-73 85-209-00 Bottom Shoe Spring (Brown Color) 2
5-74 85-211~00 Top Shoe Spring (Red Color) 4
5-75 41-682-00 Backing Plate Mounting Bolt 8
5-76 87-071-00 Grease Fitting - 3/16 Drive Type 8
5-77 9624400 Shackle Bolt | 8
5-78 32-213-00 Nylon Bushing 8
5-79 16-870-00 Shackle Strap )
B BN ek lnc 93 e ;
-82 88-088-52 5/16 Tock Washer 5
5-83 88-089-80 5/16 NC Hex Head Nut 5
5-84 88-268-61 7/8 SAE Washer 1
5-85 88~279-81 7/8 NF Hex Head Lock Nut 1
5-86 88-167-09 3/8 X 3/4 Dowel Pin 2
5-87 88-080-20 5/16 X 3 NC Hex Head Cap Screw 5
5-88 §8-100-20 3/8 X 3 NC Hex Head Cap Screw 3
5-89 88-108-62 3/8 Lock Washer 3
5-90 88-103-09 3/8 X 3/4 NC Socket, Flat Head Cap Screw 1
5-91 88~168-62 9/16 Lock Washer 8
5-92 88~179-81 9/16 NF Hex Head Nut 8
5-93 50-457-00 Motor Anchor Strap - G.E. 1
5-93 50-456-00 Motor Anchor Strap - Baldor 1

CRENTR AT,
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PAGE 12
"FULL FLOATING'" REAR AXLE
SUGGESTED SPARE PARTS LIST
. fis, I. D, T-D PART # DESCRIPTION ’ QUANTITY OF
NO. - 1-20 UNITS
REFER TO FIGURE 5, "FULL FLOATING'" REAR AXLE

5-4 41-150-00 Axle, Rear’ | 2
5-5 95-450~00 7/16 ID Tapered Dowel 16
5-6 45-043-00 Gasket, Axle To Hub 2
5-7 97-236-00 1/2 NF Lug Nut 16
5-16 45-337-00 Hub Seal 2
517 12-225-00 Hub Asscmbly With Drum Bearing Race And Studs' 1
5-18 45-041-00 Gasket ' 1
5-42 45-000-00 Gear Case Gasket 2
5-44 45-010-00 Motor Gasket 1
5-45 45-502-00 Shaft 0il Seal 1
5-46 70-059-00 Motor, 5 H.P., 2600 RPM, 36 Volt 1
5-47 70-126-00 Motor Brushes, Set Of 8 1
5-47 80-203-00 Ball Bearing Front And Rear 2
5-51 13-957-10 Tire & Demountable Wheel 18X 5 X 14 Solid

~ Cushion Tire (Tractor With 18" Tire Only) ~—~ = 2
5-5% 13-958-10 Tirec & Domcuntable Wacel 21X 5 ¥ 15 Eciid Hira

Cushion Tire (Tractor With 21" Tire Only) 2

5-56 41-885-00 Fill And Drain Plug-Square Head 1
5=57 41-886~00 Fill And Drain Plug-Recessed Head 1
5-58 41-997-00 Fill Plug 2
5~61 41-674-00 Front Brake Shoe 2
5-61 41-675-00 Rear Brake Shoe 2
5-62 ' 41-684~-00 Brake Adjustment Hole Cover 2
5-63 41-676-00 Anchor Rod Brake Shoe Backing Plate 4
5-64 41-677-00 Retainer Washer, Brake Shoe Backing Plate Anchor 8
5-65 85-070-00 Spring Brake Backing Plate Anchor (Fuchsia Color) 4
5=-70 41-683~-00 Wheel Cylinder Push Rod 4
5-71 99~503-99 Wheel Cylinder Right Side 1
5-72 99-503-98 Wheel Cylinder Left Side 1
5-73 85-209-00 Bottom Shoe Spring (Brown Cblor) 2
5-74 85-211-00 Top Shoe Spring (Red Color) 4
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MAINTENANCE PROCEDURES

REFER TO FIGURE 6 AND 7
HYDRAULIC BRAKE SYSTEM

Your hydraulic brake system consists of an automotive master cylinder,
located under the left front floorboard. It is operated by the brake
foot pedal and control linkage.

Each rear wheel is fitted with a 12" brake assembly ; and rugged brake
drum. On 4 wheel brake models the front wheels are equipped with 7"
brake assembly.

Refer to Maintenance Guide Section D and Lubrication Diagram Section E
for proper lubrication and frequency of inspection.

Master c¢ylinder fluid level should be checked monthly. Add fluid as
needed to maintain level 3/8" to 1/2" from top of fill port. Use only
approved hydraulic brake fluid.

A visual inspection of the hydraulic system is recommended on a monthly
basis to detect any signs of leakage. Repairs should be made immediately
if leakage is discovered.

A spongy action on brake pedal or a low engagement point on pedal usually
indicates air entrapment or the need of shoe adjustment. Refer to Service
and Adjustment Section J3 of this manual for proper procedures to
follow.
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SERVICE AND ADJUSTMENT
REFER TO FIGURE 6 AND 7
HYDRAULIC BRAKE SYSTEM

The loss of brake pedal action may be due to a defective master cylinder. It
can usually be detected by signs of fluid leakage at master cylinder or by the
action of the brake pedal. When foot pedal pressure is applied you will feel
the brakes engage, yet, the pedal will continue to travel downward. A rup-
tured hydraulic line or a defective wheel cylinder will produce the same action.
You can determine the cause by the location of brake fluid leakage.

MASTER CYLINDER REPAIR OR REPIACE

1. Remove cotter pin, clevis pin, and remove push rod. (It will slide out of
master cylinder socket),

2. Disconnect h?draulic line at cylinder (There will be 2 lines on 4 wheel
brake system).

3. Remove 2 holding bolts and lift master cylinder out of chassis.
4, Cylinder should be thoroughly cleaned.

5. Remove boot and locking ring.
Note: Piston parts are under spring pressure, take care that they do not
pop out when you remove lock ring.

6. Remove piston and cup assembly.

7. Inspect cylinder wall., 1If scoring or roughness is present it must be re-
moved with a fine home.

8. Taking care that all parts are kept clean, install new piston and cup assembly
kit., A diagram is furnished with each kit. It is also recommended that parts
are coated with a small amount of brake fluid prior to assembly.

9. Replace lock ring and boot.
10. 1Install cylinder in chassis in reverse order to which it was removed,

11. ADJUST push rod by loosening locknut and shortening or lengthening the rod
so that when brake pedal is fully raised the push rod should be within 1/16"
of contacting piston socket. A good way to be certain is to remove clevis
pin. While lightly holding rod against socket (DO NOT PUSH HARD ENOQUGH TO
MOVE PISTON) observe the alignment of clevis and hole. When correct you
will have to pull rod approximately 1/16" out of socket to insert clevis pin.

3

12, Tighten locknut and install cotter pin.

BLEED AIR FROM BRAKE SYSTEM

Note: Anytime that any part of the hydraulic system is disconnected or replaced,
it is necessary to bleed air from system.

If fluid level is allowed to fall too low in master cylinder reservoir, air will

be pumped into system. Consequently the system will have to be bled to remove
air. To bleed air from system, follow procedure outlined next.
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1.
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For best results brake shoes should be properly adjusted prior to
bleeding system. (Refer to Adjustment Section J3 of this manual).

Fill master cylinder to top with approved brake fluid or, if
available, attach brake bleeder tank to master cylinder.

When ﬁsing bleeder tank, loosen air bleeder valve (located at each
wheel cylinder), one at a time. Allow fluid to flow until air pockets
and bubbles stop and a clear stream appears.

3A1t. It is necessary to wutilize 2 people to bleed brake system when

10.

11.

12.

bleeder tank is not available. One person will operate brake pedal and
add fluid to master cylinder as needed. The other person will operate
bleeder valves. While one person applies brake pedal pressure, loosen
bleeder valve. Fluid and air will be forced out on the downward stroke
of the pedal. Person operating pedal must hold it down at the end of
its stroke while the other person closes bleeder valve. If pedal is
raised while bleeder valve is open, air will be drawn back into the
system. By coordinating the movements of the 2 people. air will be bled
out on each downward stroke of the pedal. It is wise to refill master
cylinder after every 3 or 4 strokes to insure against any air being
drawn in because of the reservoir level being too low. Usually 2 to &
strokes per wheel cylinder is sufficient to remove air from system,

Remove brake bleeder tank if used. Fill master cylinder 3/8" to 1/2" of
top and replace cover,

REPLACING WHEEL CYLINDERS OR BRAKE SHOES

Remove wheel lugs, wheel and brake drum.

Unhook springs and remove brake shoes, Brake shoes should be replaced
when lining is worn to rivet heads.

To remove wheel cylinder, disconnect hydraulic 1line.

Remove 2 wheel cylinder bolts from backing plate and remove wheel cylinder.
If installing replacement kit, clean wheel cylinder thoroughly.

Remove dust caps and piston parts.

Examine cylinder walls. If scored or rough, remove with fine hone.

Install new kit assembly.,

Replace wheel cylinder and brake shoes in reverse order to which they
were removed.

Replace brake drum. (If brake drum is badly scored, replace with new one).
Replace wheel. .
Adjust brake shoes and bleed hydraulic system,
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ADJUST BRAKE SHOES. (Refer to Figure 5).

1. Jack wheels clear of floor.
2. Remove adjusting hole covers.

3. 1Insert screwdriver or special adjusting tool in slot of backing
plate to engage star wheel adjusting screw.

4, Move outer end of tool toward axle, expanding brake shoes to a
point where the wheel drags heavily.

5. Then back off by turning adjustment star in opposite direction
slightly until wheel is just free of drag.

6. Repeat procedure on opposite wheel.

7. Depress brake pedal several times and check to be sure wheel still
revolves free of drag and desired pedal travel is obtained.

8. 1If wheel drags, repeat adjustments as previously outlined, until
satisfactory results are obtained.

9. If wheel (or wheels) are free of drag, but pedal has too much travel,

check adjustments as previously outlined. If necessary, bleed
hydraulic system.
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T-D PART NO.

FIGURE 6
HYDRAULIC BRAKE SYSTEM

SECTION J3
PAGE 6

FIG, 1.D. DESCRIPTION QTY
MO, REG
6-1 99-555-00 - Fitting =~ Used With Stoplight 1
6-1 99-581-00 Fitting - Used Without Stoplight 1
6-2 71-110-~00 Brake Switch 1
6-3 99-571~00 Washer 1
6~4 99-579-00 Bolt 1
6-5 99-572-00 Washer 1
6~6 99-510~00 Master Cylinder 1
6-6 99-510-61 Kit - Master Cylinder Repair 1
6-7 99-554-00 Flexible Hose 1
6-8 99-569-~00 Fitting 1
6-9 99-576-00 Clip 1
6-10 99~617-51 Steel Brake Line %' X 51" (Left) 1
6-10 99-617~52 Steel Brake Line %" X 51" (Right) 1
6-11 09-614-51 Steel Brake Line L' X 20¢ 1
6~12 99-553-00 Tubing Ends - %" 6
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MAINTENANCE PROCEDURES
REFER TO FIGURE 7
MECHANICAL CONTROL LINKAGE

The mechanical control linkage operates the various controls and
mechanisms located throughout your vehicle.

The accelerator system consists of the operating pedal and pivot shaft
assembly, the connecting rods and adjusters and the return spring. All
wear points should be lubricated monthly for normal service. Refer to
Maintenance Guide Section D and Lubrication Diagram Section E for proper
application of lubricants,

The handbrake system consists of the hand operating lever, pivot shaft,
connecting rod, and adjuster and the mechanical brake operating cable.
(Note that on vehicles equipped with mechanical brakes only, this cable
serves as the operating cable for the foot brake system as well.)

The footbrake system consists of the foot pedal, pivot shaft, brake
operating cable as mentioned above, the return spring, and the master
cylinder and push rod assembly on vehicles equipped with hydraulic brakes.
The automatic deadman brake system consists of the pivoted seat assembly.
The operating cable or rods. The brake apply spring, adjustable tension
device and its connecting linkage.

All wear points should be lubricated monthly. Refer to Maintenance Guide
Section D and Lubrication Diagram Section E for proper application of
lubricants,

For service and adjustments refer to the following sections:

Section J2 -~ For hand brake and mechanical brake or '"Deadman' -brake
service and adjustments.

Section J3 - For Master cylinder and push rod adjustments and service.

Section J6 - For accelerator service and adjustments.

GENERAL 31110
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SECTION J4

PAGE 3
FIGURE 7

MECHANICAT, CONTROL LINKAGE

FIG, I.D. T-D PART NO. DESCRIPTION QTY,
NO, REQ, .

7-1 50-024-00 3/8 Rod With Special Pin 8-1/2" Long 1
7-2 50-023-00 3/8 Rod 11-1/2" Long Plus 1" Bend 1
7-3 85-280-00 Spring Deadman Brake Return 1
7-4 85-295-00 Spring Accelerator Return 1
7-5 90-001-00 Seat Cushion 1
7-6 90-000-00 Seat Backrest 1
7-17 96-762-00 3/8 Clevice 3
7-8 96-772-00 3 /8 Clevice Pin 3
7-9 88-527-11 1/8 X 1 Cotter Pin 7
7-10 96-926-00 Turnbuckle 1
7-11 98-200-00 Pad Rubber Brake Pedal 1
7-12 98-253-00 Pad Accelerator Pedal 1
7-13 50-0Q9-00 Master Cylinder Push Rod 1
7-14 85-270~00 Brake Return Spring 1
7-15 88-119-80 3/8 NF Hex Head Nut 3
7-16 88-100-11 3/8 X 1 NC Hex Head Cap Screw 4
7-17 §56-188-02 3/3 Loukh Washer 4
7-18 88-100-13 3/8 X 1-1/4 NC Hex Head Cap Screw 1
7-19 88-108-60 3/8 Cut Washer 10
7-20 88~109-81 3/8 NC Lock Nut b4
7-21 88-100-24 3/8 X 4 NC Hex Head Cap Screw 1
7-22 85-060-00 Spring 1
7-23 88-239-82 3/4 NF Jam Nut 1
7-24 41-520-10 Brake Drum 1
7-25 41-650-00 Brake Band 1
7-26 70~452-00 Bfake Mounting Plate 1
7-27 42-001-51 Brake Cam 1
7-28 97-100-00 3/16 Woodruff Key 1
7-29 88-060-11 1/4 X 1 NC Hex Head Cap Screw 2
7-30 88-069-80 1/4 NC Hex Head Nut 4
7-31 88-068-60 1/4 Cut Washer 3
7-32 88-065-09 1/4 X 3/4 Machine Screw Truss Head 2
7-33 88~067-11 1/4 X 1 Thumb Screw 2
7-34 88-837-09 #14 X 3/4 Phillips Pan Head Sheet Metal Screw 8
7-35 87-071-00 "Zerk Grease Fitting 8
7-36 71-609-00 Bracket - Micro Switch Brake Pedal Interlock 1

MONET. P 1117110
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PAGE &4

F1G., I.D. T-D PART NO, "DESCRIPTION QTY,

NO, REQ,
7-37 88-014-~13 Round Head Machine Screw 6-32 X 1-1/4" 2
-38 88-019-80 Nut 6-32 (Hex) 2
7-39 88-100~20 Hex Head Cap Screw 3/8" NC X 3" 2
- 7-40 88-068-62 Lock Washer 1/4" 2
7-41 71-130-00 Micro Switch (Standard) 1
50-015-:00 Accelerator Rod - 3/8" X 3-3/4" Long Plus Bend 1

MODEL P 121110
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MAINTENANCE PROCEDURES
REFER TO FIGURE 8
FORWARD-REVERSE SWITCH

The forward-reverse switch on your vehicle serves the same purpose
as does the transmission selector lever in your automobile, It
should be treated with the same respect, for abusive treatment will
shorten it's life,

It will require very little maintenance if properly used,

Maintenance:

All parts of this switch are readily accessible and may be inspected
by removing Cover, Contacts are silver and are not harmed by
discoloration and slight pitting. DO NOT FILE THEM as dressing
merely wastes contact material, Replacement is necessary only when
silver has worn thin. Movable contacts may be removed by pressing

together, tilting 90° and sliding from the contact carrier. Stationary

contact assemblies may be removed by loosening the four screws which
fasten them to the enclosure.

MAARIMA AMAT AANTIT AT
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PAGE 3

FIGURE 8

FORWARD AND REVERSE SWITCH

F1G. I.D. T-D PART NO. DESCRIPTION QTY,
NO. : REQ.
8-0 71-080-00 Forward-Reverse Switch (Complete) 1
8-1 71-080-54 Terminal Board Assembly 1
8-2 71-080-57 Con;éct Finger Spring 1
8-3 71-080-61 Housing And Bearing Assembly 1
8-4 71-080-62 Roller Arm Assembly 2
8-5 71-080-66 Hinge Pin 2
8-6 71-080-65 Clip 2
8-7 71-080-64 Heavy Positioning Spring For 6" Or Longer Handle 1
8-8 71-080-67 Operating Shaft Assembly 1
8-9 88-040~06 10/32 x 1/2 Hex Head Cap Screw 1
8~10 71-080-63 Spacer 1
8-11 71-080-59 Movable Contact Carrier Assembly 1
8-14 71-080-53 Cover 1
8-15 71-080-55 Washer, Corprene 2
8-16 88-047-11 10/32 x 1/2 Fillister Head Machine Screw 2
g-18 71-080-£0 Switch Clamp 1
8-19 88-048~62 #10 Lock Washer 4
8-20 88-014-09 6/32 x 3/4>Round Head Machine Screw 4
8-21 71-080-58 Contact Finger Assembly 2
8-22. 71-080-56 Terminal Board Assembly (With Connector) 1
8-25 71-080-51 Operating Knob 1
8-26 71-080-52 Operating Lever Assembly 1
8§-27 75-430-00 Connector - Romex/Conduit %" 1

CONTACTOR CONTROL 91111
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MATNTENANCE PROCEDURES

REFER TO FICURE G4A

CRAM SWITCH

SPEED CONTRCL PRC

APPLICATION — The accelerating master switch for truck
control is a manually operated pilot device to control magnetic
contactors, which in turn, control the traction motor of an elec-
tric truck. It provides either three or four individual speeds
and may have time delay acceleration and plugging control.

The switch can be changed from four speed to three speed
operation by placing a spacer (21) on the cam shaft (20).

INSTALLATION — The enclosed type switch has three
mounting holes and is provided with mounting pads to pre-
vent distortion of the case when mounting. The two lower
mounting holes become more accessible if the operating cam
shaft (20) is pressed in. When the open switch mechanism is
mounted in the standard enclosure or on the user’'s mounting
bracket, the two mounting screws on the shaft end of the
switch should be fully tightened first. When mounting the open
type unit, boot (19) should be used to prevent dust from enter-
ing into the front bearing of the switch.

The plugging magnet (35) is polarized correctly for negative
battery to armature when the resistor center tap is connected
to the left hand coil terminal. For positive battery to armature,
reverse the plugging coil connection.

The entire plugging magnet assembly (item #35) can be
added or replaced. Installation consists of engaging Bakelite
latches (item #39) in spring guides (item #5) and fastening
plugging unit to die cast base (item #8) with two #8-32 screws.
Since plugging units have been factoryjtested for proper re-
lease, while installed on a test master switch, field adjustment
should not be necessary. Factory units are normally adjusted
for armature release at a coil voltage 109-259, of nominal
battery system voltage, however, this range is not critical.
Units that may release outside of this range, including those
that release at zero volts, may still provide adequate plugging
protection, since operational adjustment is provided by means
of the variable resistor mounted on the plugging unit. Proper
setting of this resistor is covered in 119AS.

The probable causes of LOW release voltage aré:

1. Return spring guides do not engage Bakelite latches
simultaneously at point of release. This can be corrected
- by loosening the (4) #6-32 screws that fasten the Bakelite
latches (item #39) to the armature assembly (item #38).
Then depress the cam shaft (item #20) until the armature
assembly seals. While holding the armature assembly
sealed with one finger, release the camshaft and tighten
the (4) #6-32 screws while the return spring guides are
holding the latches in proper alignment.

2. Magnetic particles accumulated on pole face of arma-
ture assembly. Remove with air hose. If unit has been
stored too long in a humid location, some corrosion may
form at point of contact between armature assembly and
core of magnet coil. This can be removed with a fine
grade of emery cloth and blown clean. If armature as-
sembly is removed, it should be marked and installed
exactly as removed.

The probable cause of HIGH release voltage is mechanical
binding in the device that prevents the return springs from
exerting adequate release force on the latches. This condi-
tion can be corrected by cleaning and lubricating. Factory de-
vices are lubricated with a small quantity of light silicone oil
to assure proper operation at low temperature. .

MAINTENANCE — The cam operated snap switch, Class
9007 Type AO-4, may be replaced when necessary simply by
removing connectors (6) and (7) and the mounting screws.
DO NOT CHANGE the setting of the adjusting screws (9). If
it becomes necessary to replace the roller arm and yoke assem.-
bly (10) careful setting of the adjusting screw (9) should be
made. This setting should be .036 inches measured from the
top of the adjusting screw to the mounting surfaces of the AQ-4
snap switch with the operating shaft (20) fully extended.

If fine filings or foreign materials are found on the pole faces

of the plugging magnet (35), they should be removed with an
air hose to insure consistent operation.

CONTACTOR CONTROL 61110
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The two operating shaft bearings are "Oilite’’ bushings and

require no further lubrication. The piston ring (26) is a graph-

_ite impregnated synthetic rubber material that is self lubricat-
ing and requires no additional lubrication of any kind.

If an increase in Himing between speeds occurs, it may be an
indication that dashpot and piston require cleaning. Remove
dashpot and 3 colored adjusting screws from dashpot. (Note that
screws are of different lengths and must be re-assembled in
their respective holes). Wash dashpot thoroughly in solvent and
blew out adjusting screw holes with air hose. Wipe piston,
piston ring, and adjusting screws with solvent dampened cloth.
Reassemble and adjust screws to give desired timed accelera-
tion.

. ADJUSTMENTS

Timing — Timing of the switch may be varied by means of the
adjusting screws on the top end of the dash pot. This dash pot
is an air escapement device using the air in front of the piston
to flow through an orifice to reach the rear side of the pistoa.
Ports are arranged with controlling adjustments to control the

timing between off and 2, 2 and 3, 3 and 4. Thesé dre found in -

order starting at the right rear of the switch and proceeding
counter-clockwise. The right rear adjusting screw (red) con-
trols the Hming before reaching speed 2. This time is set at
the factory for approximately .2 second which is required to
provide sufficient time for the directional contactor to close,
and establish its holding circuit before the switch reaches
position 2. It is recommended that this sczew be left as shipped
from the factory. The left rear adjusting screw (white) is for
the time between speeds 2 and 3, and the front adjusting screw
(black) is for the timing between speeds 3 and 4. These are
factory set at approximately .6 second and should be adequate
for average applications without further adjusting.

Plugging Control — The potentiometer type resistor pro-
vided in connection with the plugging arrangement must be
adjusted to obtain the proper plugging sequence. Adjustment

- is obtained by what amounts to changing the amount of arma-
- ture resistance in the circuit. This is effected by moving the
tap point at which the coil is connected to include a small por-
Hon of the starting resistance, thereby making the IR drop
greater and causing the latch to release sooner. Whera the
scheme of connection is with the negative battery to arma-
ture, more severe plugging is obtained by moving the slider
to the right and for less severe plugging it is moved toward
the left.

For normal operation on a level floor, the slide on the ad-
justable resistor must be set to provide sufficient PR coil volt-
age to insure reledse of the permanent magnet under both of
the foilowing minimum voltage conditions.

SECTION J6
PAGE 2

1. Truck stalled. With the tracton armature stailed, there
is no generated counter voltage to aid the normal voltage
drops in the release of the permanent magnet and latch
assembly. ' )

2. Battery in a low state of char je. A low battery resulls in
reduced armature current and thereby also lowers the
voltage drops that are used to release the permanent
magnet. )

First Speed Latch — A recommended method of making
this adjustment is to block the drive wheels off the floor and
hold them in a stalled condition with the service brake. If a
brake switch is employed, it will have to be temporarily jump.
ered. Battery charge is assumed to be in the upper 509, how-
ever compensation is made to assume that release voltage will
still be adequate when the battery reaches its lowest useable-
state of charge.

Clips a DC voltmeter across the terminals of coil PR. The
negative lead should be attached to the right hand coil termin-
al when viewing the device from the front with operating end
of camshaft down. With the truck stalled in 1st speed, deter-
mine the resistor slide position that produces minimum voltage
at the coil. Increase this voltage gradually by moving the slide
until release is obtained. Note: This voltage on the meter, and
increase it further by approximately 25%, to compensate for
the effect of a discharged battery. During these adjustments,
make certain that the accelerator pedal linkage is clear of the
camshaft end so that the spring guides are exerting full pres-
sure against the bakelite latches.

This adjustment will provide positive release under all level
floor operating conditions, along with lowest speed laich re-
lease during plugging. If a more rapid reversal is desired, in-
crease the release voltage by further movement of the resistor
slide. This will provide an earlier latch release in the plugging
cycle. : - )

Second Speed Latch — Method of adjustment is same as for
st speed latches, however master switch must be-allowed to
feed out through 2nd speed and latch in its normal position.

Ramp Operation — If the laiched speed point of the master
switch results in insufficient torque to move or hold the truck -
on a ramp, then the resulting backward drift may prevent
latch release. Ramp drift is similar to plugging, in that it pro-
duces a reverse polarity counter voltage. This condition can
usually be compensated for by setting the resistor slide to
provide more release voltage than is required in a stalled con-
dition. The actual setting can best be determined by trial on
the ramp, and should be done with a fully loaded truck. Sec-
ond speed latches are less likely to 2llow ramp drift since they
provide a latched speed point having increased torque.

CONTACTOR CONTROL 61110
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FIGURE NO. 9A
SPEED CONTROL SWITCH
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CONTACTOR CONTROL 81110

FIG. I.D. T-D PART NO. DESCRIPTION QTY.
NO. REQ.
9A-0 61-910-00 Program Switch Complete 1
9A-1 61-910-84 Cover Assembly 1
9A-2 61-910-86 Box''. 1
9A-3 61-910-85 Gasket 1
9A-4 61-910-87 Plastic Pipe Plug 1
9A-5 61-910-51 Precision Snap Switch -3
9A-6 61-910~52 Long Connector 2
9A-7 61-910-53 Short Connector 2
9A-8 = e Base And Bearing Assembly 1
9A-9 61-910-~54 - Snap Switch Adjusting Screw 3
9A-10 = ememmeeeo Roller Arm And Yoke Assembly 3
9A-11 61-910-55 Operating Spring 3
9A-12 61-910-56 Operating Spring Suﬁport 1
9A-13 61f910—57 Return Spring 2
9A-14 61-910-58 Slotted Bushing A
94-15 61-91C-59 Return Spring Guide yA
9A-16 61-910-60 Coupling Assembly 1
9A-17 61-910-61 Keeper Assembly 1
~ 9A-18 88-010-02 6-32 x 1/4 Hex Head Cap Screw 1
- 9A-19 61-910-62 Boot 1
9A-20 = eccmcmcmaa Cam Shaft 1
94-22 61~910-63 Bearing 1
9A-23 61~910~64 Valve Spring Guide 1
9A-24 61-910-65 Valve Spring 1
9A-25 61-910-66 Piston 1
9A-26 61~910-67 Piston Rings 1
9A-27 61-910-68 0 Ring 1
9A-28 61-910-69 Seal Washer 1
9A-29 61-910-70 Valve Cap 1
94-30 61-910-71 Dash Pot Assembly 1
© 9A-31 88-024-16 8-32 x 2 Round Head Machine Screw 2
9A-32 61-910-73 Timer Adjusting Screw (Red) 1
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FIG. I.D. . T-D PART NO, . DESCRIPTION QT%.

NO. REQ.
9A-33 61-910-74 Timer Adjusting Screw (Black) 1
9A-34 61-910-75 Timer Adjusting Screw (White) 1
9A-35 61-910-76 Plugging Magnet Class 9003 1
9A-36 = —cemeemena Outside Pole Frame Assembly 1
94-37 mmmm— - Center Pole Frame Assembly 1
9A-38 = emmmemeena Armature Assembly . 1
9A-39 61-910-77 Latch 2
© 9A-40 61-910-78 Liner 1
. 9A-41 61-910-79 Terminal 2
9A-42 61-910-80 Resistor Lead Insulator 1
9A~43 61-910-81 Flexible Lead Assembly 1
9A-44 61-910-82 Resistor 1
9A-45 61-910-83 Magnet Coil 1
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MAINTENANCE AND SERVICE INSTRUCTIONS

REFER TO FIGURE 9B

200 AMP CONTACTOR

Darkening of contacts does not indicate burning; this dark-
ening is normal. Burning is judged by actual loss of contact
malerial or droplets of molten contact material being dis-
played. The contact itself may be used until the contact ma-
terial has been almost completely worn away; however, it is
sometimes advisable to replace tips when, in the opinion of
the maintenance department, there is not enough tip mater-
ial remaining to last until the next regular maintenance
check. The silver alloy portion of the tip is usable contact
matlerial. The remainder is unusable copper backing that
serves lo anchor the mounting studs.

Contacts should not be filed for the purpose of removing dis-
coloration of minor surface irreqularities. Such action wastes
contact material and introduces a contact surface which is
susceptible to sticking. A discolored appearance is normal
in the proper operation of the contact. Occasionally, on di-
rect current service, a cone and crater may develop. To in-
sure continuous service” of such contacts, remove the cone
only with a file — do not use sandpaper or emery cloth —
but avoid any further filing.

Whea replacing the contact tips, the special combina-
tion nut and conical lock washer must be used to

fasien the tip to the finger. The recommended tight.
ening torque is 20-24 Ib. inches. -~ *

."When replacing contact fingers, do not remove silver

plating from the aluminum contact finger. If plated
surface under tip is damaged, 2 new finger must be
used. Do not file or sandpaper this area.

. Contact finger springs should be replaced when tips are

changed. With armature seated, contact tip pressure should

_be approximately 2 Ibs. or more on normally open tips. Nor-

mally closed tips should have a contact pressure of 1 1b. 8 oz.

With new tips, the contact gap at the centet of the tips should
be 23/64 inches plus or minus 1,/16 inch for normally open
contacts and 7/32 inches plus or minus 1/32 inch for nor-

- mally closed contacts. Minimum contact follow-up is 1/16

of an inch as measured between the contact finger and the
top-of the armature lever, with armature sealed to magnet
core. If follow-up is below minimum value (with new tips),
add brass follow-up spacer {Square D part No. 2507-X28)
between normally open contact post and panel.

CONTACTOR CONTROL 61110
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FIGURE NO. 9B SECTION J6
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PAGE 8
MAIN POWER CONTACTORS

FIG. i,p. T-D PART NO., DESCRIPTION QTY.

NO. REQ.
“9B-0 ‘ 71-200-00 Contactor, Two Pole, 200 Amp, Without Interlock 1
9B-~0 71-201-00 Contactor, Two Pole, 200 Amp, With Interlock 1
9B-1 71-200-52 Replaceable Contact Tip Assembly 8
9B-2 71-200-54 Reps #8 - 32 16

9B8-3 71-200755 Contact Post

9B-~4 71-200-53 Contact Support 2
' 9B-5 88-088-62 5/16 Lock Washer 14
9B-6 88-507-06 1/16 x 1/2 Cotter Pin 2
9B-7 71-200-68 Contact Supbort 1
9B-8 88-034-06 10/24 x 1/2 Long Machine Screw 4
9B-9 71-200-51 Contact Finger And Lug Assembly 2
9B~-10 71-200-66 Spring Washer 2
9B-11 71-200-65 Pole Face Assembly 2
9B-12 88-074-08 1/4 x 5/8 NF Round Head Machine Screw 2
9B-13 71-200-57 Magnet Frame Assembly 2
9B-14 88-048-62 #10 Lock Washer 6
9B-15 71-200-62 Armature Assembly 2
9B-15 71-200-64 Spring Guide 2
9B-17 71-200-63 Finger Spring 2
9B-18 88-097-09 5/16 x 3/4 NF Slotted Head Cap Screw 4
98-19 88-067~-10 1/4 x 7/8 NC Slotted Head Cap Screw 2
" 9B-21 71-200-61 Return Spring Guide 2
9B-22 71-200-60 Return Spring 2

9B-23 71-200~-59 Cup Washer 2 -
9B-24 71-200~67 Contact Support Plate 1
9B-25 71-200-56 Stationary Contact Support 1
9B-26 71-200-58 Cornnector 1
9B8-34 71-200-69 Interlock 2
9B-35 71-200-70 Interlock Lever, Right Hand 1
‘98-36 71-200-71 Interlock Lever, Left Hand 1
9B-38 71-200-74 Panel Assembly 1
9B-42 71-200~75 Spacer 4
9B8-43 71-200-76 Magnet Coil , 1
9B-44 88-080-06 5/16 x 1/2 NC Hex Head Cap Screw 3
9B~45 88-097-08 5/16 x 5/8 NF Slotted Head Cap Screw 10
9B-49 71-200-77 Clip B 2
9B-51 71-200-72 Interlock Mounting Plate-Left Hand 1
.9B-52 71-200-73 InterlocklMounting Plate-Right Hand 1

IR IR
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FIGURE NO. 9C

RESISTOR COTL BOARD ASSEMBLY

FIG. I.D. T-D PART NO. DESCRIPTION QTY.
NO. REQ.
9C-1 78-222-10 Resistor Coil Board Assembly - 36 Volt 1
9c-1 78-222-11 Resistor Coil Board Assembly - 24 Volt 1
9C-~1 78-222-00 Coil Mounting Board Only 1
9Cc-2 78-222-52 Resistor Coil #6 Wire -~ 18 Turns 4
9c-3 78-222-51 Resistor Coil #5 Wire - 12 Turns 2 0r &
9C~4 88-060-18 Hex Head Cap Screw %" x 2%" N.C. 2
9C-5 88-068-60 Washer %" Flat 4
9C-6 88~100-14 Hex Head Cap Screw 3/8" x 13" N.C. 2
9C-6 88-100-15 Hex Head Cap Screw 3/8" x 1-3/4" N.C. 2 or 3
9C-7 88-108-60 Washer 3/8'" Flat 8 Or 10
9Cc-8 88-108-62 Lockwasher 3/8" 8 Or 10
9Cc-9 88-108-80 Nut 3/8" N.C. (Hex) 8 Or 10
9C-~10 . 88-069-87 Nut %" N.C. (Fastite) 2
9Cc-11 96-002-00 Spacer 5/16" I.D., x 5/8" Long 2

CONTACTOR CONTROL 81110
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CONTACTOR SPEED CONTROL

SUGGESTED SFARE PARTS LIST

FIG. I.D. T-D PART NO. DESCRIPTION QUANTITY OF
NO. 1 -~ 20 UNITS
REFER TO FIGURE 8 FORWARD AND REVERSE SWITCH
8-1 71-080-54 Terminal Board Assembly 1
8-2 71-080-57 Contact Finger Spring | 1
8-7 71-080-64 Heavy Positioning Spring For 6" Or Longer Handle 1
8-8 71-080-67 Operating Shaft Assembly 1
8-21 71-080-58 Contact Finger Assembly 2
8-22 71-080-56 ‘Terminal Board Assembly (With Connector) 1
'8-26 .71-080-52 Operating Lever Assembly 1
REFER TO FIGURE'NC; 9A SPEED CONTROL SWITCH
94-3 61-910-85 Gasket | ' 1
9A-~5 61-910-51 Precision Snap Switch 3
9A-11 61-910-55 Operating Spring 3
9A-13 61-910~57 Return Spring 2
9A-16 61-910-60 Coupling Assembly 1
9A-17 61-910-61 Keeper Assembly 1
9A-19 61-910-62 Boot 1
9A-24 61-910-65 Valve Spring 1
9A-30 61-910-71 Dash Pot Assembly 1
9A-35 61-910-76 Plugging Magnet Class 9003 1
REFER TO FIGURE NO. 9B MAIN POWER CONTACTORS
9B-1 71-200~52 Replaceable Contact Tip Assembly 8
9B-2 71-200-54 Keps #8 - 32 16
9B~10 71-200-66 Spring Washer 2
9B-17 71-200~-63 Finger Spring 2
9B-22 - 71-200-60 Return Spring 2
9B-34 71-200-69 Interlock 2
9B-43 71-200-76 Magnet Coil 1
) REFER TO FIGURE NO. 9C RESISTOR CQIL BOARD ASSEMBLY
9Cc-2 78-222-52 Resistor Coil #6 Wire -~ 18 Turns 4
9C-3 78-222-51 Resistor Coil #5 Wire - 12 Turns 20r 4
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MAINTENANCE PROCEDURES
GENERAL ELECTRICAL SYSTEM

Your electrical system has been installed with care, utilizing quality
materials for safe trouble free service. Proper fuses have been located
where necessary to prevent unsafe overloads and protect the wiring

from being damaged from short circuits,

Little care will be required, except for an occasional visual inspection
for loose connections or some unusual condition causing the insulation
to be rubbed off on a wire,.

Normal replacement parts such as light bulbs, fuses, flasher etc. have
been arranged for simple changing by plug in devices or conveniently
located terminals,

Caution: A blown fuse is usually indicative of a short circuit or faulty
device., Care should be exercised to remove the faulty condition before
replacing fuse. DO NOT place larger capacity fuses or "jumpers' to
overcome the condition as serious wiring damage can occur,

Refer to the following sections for more detailed information on the
main power and electrical components:

Section G Wiring Diagram

Section J2 - Motor

Section J5 - Forward/Reverse Switch

Section J6 - Speed Control and Main Power Switching
Section J8 - Batteries and Charger
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MAINTENANCE PROCEDURES
BATTERIES

WARNING: Lead acid batteries continuously emit highly explosive gases, Flame or
sparks must be kept away from the batteries at all times.

This emission is greatly increased during the charging process. Any area in which
charging batteries are confined must be well ventilated, and flame or sparks must
be kept out of the charging area and away from ventilator openings. DO NOT disturb
battery connections while batteries are being charged.

The lead acid battery (or batteries) will furnish all power required by your vehicle.
Two types are generally employed. The electric vehicle type battery pack, commonly
used, can be expected to have a life of approximately 2 years, or 350 to 400 cycles,
One cycle is the discharging and charging of the battery within proper limits. The
heavy duty industrial type of battery has a life of approximately 7-1/2 years, or
1800 cycles, in appropriate use and with proper care.

It can not be over emphasized how important good maintenance procedures and careful
care of your batteries will affect their useful life. It is therefore recommended
that a comprehensive maintenance program be established and adhered to throughout
the life of your vehicle. A 5 point program is outlined below to assist you in
understanding and establishing good battery care.

1. CORRECT CHARGING

Poor charging practices are responsible for more short battery life than any ome
other item. The charging equipment must be properly maintained and adjusted to
give a charge which the battery will accept with maximum efficiency. Two things
are involved in correct charging. These are the charging rate in amperes and the
termination of the charge at the correct time. No amount of overcharging will in-
crease the battery capacity or raise the specific gravity above its full charged
coundition.

Over charging will reduce battery life. Undercharging will cause poor vehicle per-
formance,. and shorten the life of all electrical components, including the batteries.
Refer to Service and Adjustment, Section J8, for proper methods to determine charge
condition,

2. DISCHARGING - CAPACITY

Batteries are commonly rated in ampere hours at the six hour .discharge rate to a
final voltage of 1.75 per cell. They will deliver additional capacity in an emer-
gency, but should not be required to do so regularly. The best way to avoid over
discharging is to prepare a rigid schedule for charging batteries which will insure
against their being discharged beyond the limits of their capacity.

3.  WATERING

Water must be replaced from time to time. The frequency and quantity depends upon
the watering space above the plates and the amount of gassing which the battery
does on charge., Only approved or distilled water should be added to the battery.
Water should be added after hydrometer or voltmeter readings have been taken. The
liquid level within the battery raises as the gassing occurs, Thus filling after
charging minimizes over-filling. However, the water level should cover the plates
prior to charging. -
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4. CLEANING

Batteries pick up various kinds of dirt and dust, depending on their surrounding
and the type of service they are subject to., This is usually dry dirt, which can
readily be blown off with low pressure air or brushed off. However, if cells are
overfilled and electrolyte collects on the covers, the top of the battery becomes
wet and stays wet, since the acid in the electrolyte does not evaporate. This
moist surface in combination with certain kinds of dirt becomes electrically con-
ductive and permits stray currents to flow externally over the top of the battery.
These currents cause corrosion of cell posts, nuts, connectors, and steel trays,
which eventually become troublesome and expensive to repair,

When wet dirt accumulates on top of the battery, remove it by washing the battery
with a strong solution of baking soda and hot water (1 pound of soda to 1/2 gallon
of water).

A convenient brush to use is one having flexible bristles like an old paint brush.
Continue the application of the soda solution until all fizzing stops, which indi-
cates that the acid has been neutralized. Then rinse thoroughly with clear water,

Wet covers can be an indication of overfilling, leaky seals at posts and covers or
of excessive gassing during charge. When observed the cause should be determined

and the abusive conditions corrected.

9. RECORDS

A battery record system is recommended for all vehicles. It is considered essemtial
for large operations, and where minimum battery operating cost is desired. A pro-
perly supervised record system can be made to detect and call attention to such
operating irregularities as:

Overcharging

Undercharging

Overdischarging

Excessive Water Consumption

Cleanliness

. Worn Out Batteries

. Excessive Current Consumption On Trucks

OMEmo O

It is not advisable to allow a battery to stand for a long period of time in a low
state of charge. Doing so subjects the battery to excessive plate erosion and in
cold climate conditions the electrolyte will freeze at a much higher temperature.
For example, a fully charged battery will not freeze at temperatures near 60° below
zero. Yet a battery in a very low state of charge may freeze at temperatures around
10° to 15° above zero.

A battery not in use maintains small amounts of chemical action which slowly tends
to dissippate the charged condition. It is wise to re-charge a battery not in use
every 1 to 2 months. If possible store the battery im a cool place, as the self
discharge rate is increased with warmer temperatures.
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SERVICE AND ADJUSTMENTS
" CHARGER AND BATTERIES

CHARGER

Refer to Operating and Service Handbook, included in this manual for correct use
. and service to your charger. The correct charging rates and operation of your
charger is included in the handbook.

The A series of chargers requires a pre-selection of charging time needed every
time it is used.

Refer to chart included in appropriate handbook.

The T series of charger is equipped with an automatic timer device which will con-
trol and shut off the charger automatically when the battery is fully charged.

Refer to operating instructions in the handbook.
Any major repairs to charger should be conducted by a qualified serviceman only.
BATTERIES

To determine whether or not a battery is properly charged, a measuring device
known as a hydrometer should be used. A hydrometer consists of a glass tube or
body with a rubber bulb at one end and a small spout at the other. 1Inside the
tube is a graduated float,

The flecat will reaclh a peint of equilibrimm relative to the specific gravity of
the fluid in which it floats. ‘

The electrolyte within your battery becomes heavier as it is chargad, therefore
a higher specific gravity reading indicates a higher charge condition of your
battery.

The specific gravity reading will range from 1100 for fully discharged condition
to 1260 for fully charged condition on the electric vehicle type of battery.

On the heavy duty industrial type of battery, the specific gravity reading will
be approximately 1275 to 1285 for fully charged condition.

Note: Because of the difference in the electrolyte the specific gravity will
range slightly higher on the industrial type of battery. No amount of over-
charging will raise the specific gravity above 1260 on the electric vehicle -
type of battery. Actually overcharging will only injure the plates and shorten
battery life.

When testing battery charge condition with hydrometer, always return electrolyte
solution to the same cell from which it was removed. DO NOT MIX electrolyte
from one cell to another.

Refer to Charger Handbook for additional information on béttery testing and
charging methods.
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NOTICE OF CHANGE
WE WANT OUR MANUALS TO EE USEFUL AND CORRECT. IF YOU DISCCVER
AND ERROR OR WISH TO SUGGEST CHANGES, PLEASE FILL OUT THIS SEEET
AND MAIL IT TO TAYLOR-DUNK.

MANUAL NO. SERIAL NO. DATE:

* AN ERROR{S) EXISTS ON THE FOLLOWING SECTIOK(S) AND PAGE(S) K\O.

SECTION FAZGE NO. LINE OR ITEM

* EXAMPLE: Section 13, Page 5, Item 5.
PART NO. 41-35¢-55 KIT, CYLINDER REPAIR SHOULD BE PART NOC.
41-350-66.

MAIL TO: TAYLOR-DUNN
ATTN: ENGINEERING
2114 W. BALL ROAD
ANAHEIM, CA 92804

NOTICE OF CHANGE
WE WANT OUR MANUALS TO EE USEFUL AND CCRRECT. IF YOU LDISCOVER
AND ERROR OR WISH TO SUGGEST CHANGES, PLEASE FILL OUT THIS SHEET
AND MAIL IT TO TAYLOR-DUKNK.

MANUAL NO. SERIAL NO. DATE:

* AN ERROR(S) EXISTS ON THE FOLLOWING SECTION(S) AND PAGE{S) KO.

SECTION PAGE NO. LINE OR ITEM

* EXAMPLE: Section 13, Page 5, Item 5.
PART NO. 41-35¢-55 KIT, CYLINDER REPAIR SHOULD BE PZRT NO.

41-35p0-66.

MAIL TO: TAYLOR-DUNN
ATTN: ENGINEERING
2114 W. BALL ROAD
ANAHEIM, CA 92804
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