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IMPORTANT INFORMATION

This vehicle conforms to applicable portions of ANSI B56.8 (American National
Standard Personnel and Burden Carriers). This manual is designed for use by
Vehicle Operators and Service Personnel alike. Throughout the manual, there
are various WARNINGS, CAUTIONS and NOTICES which must be carefully read to help
reduce the possibility of personal injury. Maintenance personnel must
understand that if a service procedure or method is used that is not
recommended by Taylor-Dunn, it then becomes the personal responsibility of the
person performing the work to first satisfy himself that neither his safety,
the safety of others, or the safety of the vehicle will be endangered.

Definitions of the three terms are as follows.
WARNING = There is a potential for injury to yourself or others.
CAUTION - There is a potential for damage to the vehicle.

NOTE - Specific information clarifying or giving the reason for a particular
maintenance or service procedure. -

Before operating your Taylor-Dunn vehicle, it is your responsibility to read,
understand and follow the safety and operating instructions contained in this
manual to help ensure your safety and comfort. If this car is to be used for
rental purposes, it is your responsibility to explain to the operator about the

+ ~various controls and vehicle operating characteristics. Equally important is
the operators need to know the basic rules required for safe operation of -the
vehicle in day to day usage. Operations For Tractors have been inserted in
Section 3, af this manual for your specific operating guidelines.

1. Vehicle is to be operated only by qualified persons and only in designated
areas.

2. Vehicle must not be started until all occupants are seated.

3. Occupants must remain seated while vehicle is in motion.

4. Arms, legs and feet must be kept inside while vehicle is in motion.

5. Slow down when making a turn.

6. Drive slowly straight up and down inclines.

7. Set parking brake before leaving vehicle.

8. Forward/Reverse lever must be in the correct position for direction of

travel desired.

WARNING: Failure to comply with above instructions could result in injury to
the vehicle occupants, bystanders and to property.
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INSPECTION, SAFETY AND INTRODUCTION

ARRIVAL INSPECTION CHECKLIST

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 checklist has been prepared to aid you during arrival and
inspection of your vehicle.

a. 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.

da. Inspect battery charger in accordance with manufacturers installation
instruction. ‘

e. Check tires for damage and proper inflation. Check wheel lugs to
insure tightness.

£. 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
after reading the remainder of Section 1 and operating instructions contained
in Section 2.

NOTE: Occasionally you may receive a "Power Traction" eguipped vehicle with
the 0il level below the oil level point. This is a perfectly normal
situation and is not harmful to the unit. It occurs during vehicle
transit when oil drains from the chain case into the drive axle
housing. A short period of normal operation will restore the chain
case 0il level to the proper point. To hurry the process, drive the
vehicle in reverse for a few minutes then proceed with normal
operation.
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INSPECTION AND INTRODUCTION

INTRODUCTION

This vehicle is primarily designed as a rider type electric tractor, for use in
warehouse and industrial plants on smooth floors. It is not designed for
outside use, over rough ground or up steep ramps. Its compact design and
short turning radius are ideally suited for narrow aisles. The Standard Model
operates at 2 to 5 mph with a normal draw bar pull of 225 to 350 pounds. The
heavy duty model operates at 2 to 6 mph with a normal draw bar pull of 500
pounds to 700 pounds, depending upon motor size and operating voltage. The
frame is constructed of heavy steel plate. All components are ruggedly
designed and mounted to main frame. Access panels are provided at strategic
points for ease of maintenance and service.

MODEL NO.

The following Model Numbers are covered by this manual.

E 4-50, E 4-51, E 4-52, E 4-57 and E 4-58

SERIAL NO. BEGINNING WITH 81496

The Serial Number of your unit is stamped into the angle frame member, between
the battery compartment and control console 4 inches from the left side. The
Model Number and Serial Number are on a nameplate attached to the dash panel
adjacent to Forward/Reverse switch. When ordering parts or referring to yocur

unit, please use these numbers. Replacement parts can be purchased directly
from your local authorized dealer.
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OPERATING 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 operation prior to
traveling under power for the first time.

STEERING

The steering wheel and steering system is similar to antomotive types. Turn
the steering wheel to the right (or clockwise) for a right turn and left (or
counterclockwise) for a left turn.

BRAKE-AUTOMATIC (DEADMAN)

The foot treadle is a combination brake and accelerator. It is designed for
right foot operation and pivots near the center. Applying pressure with your
heel controls the braking action. The greater the pressure applied with your
heel the greater the braking action.

A heavy spring control is incorporated with the treadle linkage and
automatically returns the treadle to a brake applied position whenever the foot
is removed. (Refer to Safety Interlock for additional instructions.

ACCELERATOR PEDAL

The same foot treadle is the accelerator control. Applying toe pressure to
depress the treadle turns power on to the drive motor, the amount the treadle
is depressed. Full power when fully depressed, and minimum power when
partially depressed.

SAFETY INTERLOCK & BRAKE PRESSURE RELEASE (Foot Control)

The pedal located on the left floor board controls the electric safety
interlock. Power to the drive motor remains disconnected until the pedal is
depressed. Releasing the pedal immediately shuts off all power to the drive
motor.

A second function of the pedal is to hold the automatic deadman brake spring
pressure in a released position while operating the tractor. This feature has
been added to reduce fatigue from constant heavy treadle pressure. To release
spring pressure first depress accelerator treadle to full "ON" position, next
depress interlock pedal with left foot. Return accelerator treadle to "OFF"
position. You will be able to feel the ease with which the accelerator now
operates. Removing the left foot from the pedal immediately resets the brake
spring pressure for positive braking action.

STANDARD OPTIONAL ACCESSORIES

HORN BUTTON
The horn button is located to the right of the steering wheel. Depressing
button sounds horn. Releasing button will immediately silence horn.

LIGHT SWITCH
The light switch that controls headlamps and taillamps is located in the
control console. It is labelled for On~Off positions.

BATTERY CHARGER
Refer to Section 17 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.
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VEHICLE OWNER AND OPERATOR'S GUIDELINES

OPERATING YOUR VEHICLE

To put your vehicle into operation, unlock forward/reverse switch by turning
keyed lock counter clockwise. Select direction you wish to travel by moving
handle of forward/reverse switch into position. Release parking brake, slowly
depress accelerator pedal until vehicle is moving at the desired speed. Steer

vehicle as required utilizing the foot brake and accelerator to control your
speed as desired.

CAUTION: DO NOT "hold vehicle at a standstill onahill or incline using
accelerator only. Continued "stalled" condition as described
will damage motor and electrical controls. Use either your foot
byake or hand brake to hold the vehicle on a hill safely.

CAUTION: When you leave your vehicle, it is best to always place
forward/reverse switch in neutral position. Set parking brake

to prevent vehicle from rolling free, and lock and remove key.

DRIVE SAFELY AND ENJOY YOUR TAYLOR-DUNN VEHICLE
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OPERATING RESPONSIBILITIES FOR TRACTORS
OPERATING RULES AND PRACTICES

OPERATOR QUALIFICATIONS

Only trained and authorized operators should be permitted to operate this
Tractor. Operators should be gualified as to visual, auditory, physical, and
mental ability to safely operate the equipment.

OPERATORS' TRAINING

(a) The tractor ownher, lessee, or employee of the tractor operator shall
conduct an operators' training program for the tractor operators.

(b) Successful completion of the operators' training program shall be
reguired by the owner, lessee, or employer of the operator before operation of
the tractor by any operator.

(c) An effective operator's training program should center around user
company's policies, operating conditions, and their Taylor-Dunn tractor by any
operator.

(d) Information on operator training is available from several sources.

(e) The tractor owner, lessee, or employer of the tractor operator should
include in the operators' training program the following:

(1)Careful selection of the operators, considering physical
gqualifications, job attitude and aptitude.

(2) Emphasis on safety of stock, equipment operator, and other
employees.

(3) General safety rules contained in this standard and the additional
specific rules determined by the tractor owner, lessee, or employer of the
carrier operator in accordance with this standard, and why they were
formulated.

(4) Introduction of equipment, control locations and functions, and
explanation of how they work when used properly and when used improperly; and
ground and floor conditions, grade, and other conditions of the environment in
which the tractor is to be operated.

(5) Operational performance tests and evaluations during, and at
completion of the program.

(6) Rules of the employer and any applicable labor contract governing
and dealing with discipline of employees for violation of employer's rules, and
including safety rules.

OPERATOR RESPONSIBILITY

Operators of Personnel and Burden Carriers shall abide by the following safety
rules and practices.

A

GENERAL

(a) Safeguard the pedestrians at all times. Do not drive tractor in a manner
that would endanger anyone.

(b) Riding on the tractor by persons other than the operator is not
authorized. Do not put any part of the body outside the outer perimeter of the
tractor.

(c) When a tractor is left unattended, stop carrier, place directional
controls in neutral, check for brake application, turn off power, turn off the
control or ignition circuit, remove the key, and block the wheels if machine
is on an incline.
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OPERATING RESPONSIBILITIES continued
GENERAL continued

(d) A tractor is considered unattended when the operator is 25 ft. (7.6 m) or
more from the tractor which remains in his view, or whenever the operator
leaves the tractor and it is not within his view. When the operator of a
tractor is dismounted and within 25 ft. (7.6 m) of the tractor still in his
view, he still must have controls neutralized, and brakes set to prevent
movement.

(e) Maintain a safe distance from the edge of ramps and platforms.

(£) Use only approved tractors in hazardous locations.

(g) Report all accidents involving personnel, building structures, and
equipment.

(h) Operators shall not add to, or modify, the tractor.

(i) Fire aisles, access to stairways, and fire equipment shall be kept
clear.

(j) Operators and personnel shall be warned of the hazards of long hair and
loose clothing.

TRAVELING

(a) Observe all traffic regulations, including authorized plant speed limit.
Under normal traffic conditions keep to the right. Maintain a safe distance,
based on speed of travel, from the tractor or vehicle ahead; and Keep the
tractor under control at all times.

(b) Yield the right of way to pedestrians, ambulances, fire trucks, or other
tractors or vehicles in emergency situations.

(¢) Do not pass another tractor or vehicle traveling in the same direction
at intersections, blind spots, or at other dangerous locations.

(d) Keep a clear yview of the path of travel, observe other traffic and
personnel, and maintain a safe clearance.

(e) Slow down and sound the audible warning device at cross aisles and other
locations where visibility is obstructed.

(f) Ascend or descend grades slowly.

(g) Use extra caution when operating on grades. Never turn on any grade,
ramp, or incline; always travel straight up and down.

(h) Under all travel conditions the tractor shall be operated at a speed
that will permit it to be brought to a stop in a safe manner.

(i) Make starts, stops, turns, or direction reversals in a smooth manner so
as not to shift the load, overturn the tractor, or- both.

(j) Do not indulge in stunt driving or horseplay.

(x) Slow down when approaching, or on, wet or slippery surfaces.

(1) Do not run tractor onto any elevator unless specifically authorized to
do so. Approach elevators slowly, and then enter sguarely after the elevator
car is properly leveled. Once on the elevator, neutralize the controls, shut
off power, and set brakes. It is advisable that all other personnel leave the
elevator before a tractor is allowed to enter or leave.

(m) Avoid running over loose objects on the roadway surface.

(n) Prior to negotiating turns, reduce speed to a safe level, turning hand
steering wheel or tiller in a smooth, sweeping motion.

LOADING

(a) Handle only stable or safely arranged loads. When handling off-center
loads which cannot be centered, operate with extra caution.

(b) Handle only loads within the capacity of the tractor recommended by the
manufacturer.

(c) Handle loads exceeding the dimensions used to establish tractor capacity
with extra caution. Stability and maneuverability may be adversely affected.
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OPERATING RESPONSIBILITIES continued
OPERATOR CARE OF MACHINE

(a) At the beginning of each shift during which the tractor will be used,
the operator shall check the tractor condition and inspect the tires, warning
devices, lights, battery, controller, brakes, and steering mechanism. If the
tractor is found to be in need of repair, or in any way unsafe, or contributes
to an unsafe condition, the matter shall be reported immediately to the
designated authority, and the tractor shall not be operated until it has been
restored to safe operating condition.

(b) If, during operating the tractor becomes unsafe in any way, the matter
shall be reported immediately to the designated authority, and tractor shall
not be operated until it has been restored to safe operating condition.

(c) Do not make repairs or adjustments unless specifically authorized to do
SO.

(d) Do not operate a tractor with a leak in the battery.

(e) Do not use open flames for checking electrolyte level in storage
batteries.

MAINTENANCE PRACTICES
INTRODUCTION

Tractors may become hazardous if maintenance is neglected. Therefore,
maintenance facilities, trained personnel, and procedures shall be provided.

MAINTENANCE PROCEDURES

(a) Maintenance and inspection of all tractors shall be performed in
conformance with the manufacturer's recommendations and the following
practices.

(b) A scheduled preventive maintenance, lubrication, and inspection system
shall be followed.

(c) Only qualified and authorized personnel shall be permitted to maintain,
repair, adjust, and inspect tractors.

(d) Before leaving the tractor, stop, place directional controls in neutral,
apply the brake, turn off power, turn off the control or ignition circuit, and
block the wheels if tractor is on an incline.

(e) Before undertaking maintenance or repair on tractor, raise drive wheels
free of floor or disconnect battery, and use chocks or other positive carrier
positioning devices.

(f) Block chassis before working under it.

(g) Operation to check performance of the tractor shall be conducted in an
authorized area where safe clearance exists.

(h) Before starting to operate the tractor:

1) Have operator in the operating position.

2) Depress treadle to operate brake.

3) Place directional controls in neutral.

4) Switch ignition key (clockwise) to "on" position.

5) Check functioning of directional speed controls, steering, warning
devices steering, warning devices, and brakes.

(i) Avoid fire hazards and have fire protection equipment present in the
work area. Do not use an open flame to check level of electrolyte. Do not use
open pans of fuel or flammable cleaning fluids for cleaning parts.

(j) Properly ventilate work area.

(k) Brakes, steering mechanisms, control mechanisms, warning devices, lights,
guards, and safety devices shall be inspected regularly and maintained in a
safe operating condition.

(1) Special tractors or devices designed and approved for hazardous area
operation shall be inspected to -ensure that maintenance preserves the original
approved safe operating features.
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MAINTENANCE PRACTICES continued

(m) The tractor should be checked for leaks and condition of parts. Action
shall be taken to prevent the use of the tractor until the leak has been
corrected. ’

(n) The Tractor manufacturer's capacity, operation and maintenance
instruction plates, tags, or decals shall be maintained in legible condition.

(o) Batteries, motors, controllers, limit switches, protective devices,
electrical conductors, and connections shall be inspected and maintained in
conformance with good practice.

(p) Tractors shall be kept in a clean condition to minimize fire hazards and
facilitate detection of loose or defective parts.

(q) Modifications and additions which affect capacity and safe machine
operation shall not be performed by the customer or user without manufacturer's
prior written authorization; where authorized modifications have been made, the
user shall ensure that capacity, operation, warning and maintenance instruction
plates, tags, or decals are changed accordingly.

(r) Care shall be taken to assure that all replacement parts are
interchangeable with the original parts and of a quality at least equal to that
provided in the original equipment.
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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 Manger if any guestions
arise.

CAUTION: When performing maintenance on any part of the electrical
system, turn key to off position and remove from switch,
disconnect main battery leads and place Forward/Reverse
switch in neutral.

REFER EVERY EVERY EVERY 3 EVERY
MAINTENANCE SECTION WEEK MONTH MONTHS YEAR
Check and fill batteries. If 17 X X X X
necessary f£ill with distilled
water only.
* Check rheostat adjustment 14 X X X X
Adjust Motor Mount & Chain 11 X X X
(Refer to chart Section 11).
Lubricate all Zerk Fittings. 5 X X X
Lubricate all moving parts 5 X X X
without Zerk Fittings. Use all
purpose engine oil.
Wash off batteries with water 17 X X X
(Use soda if necessary)
Check all wire connections. Be 16 X X X
sure they are all clean and
tight.
Check service and adjust manual 13 X X X
automatic (deadman type).
Check steering chain adjustment. 19 X X
Check rear axle differential oil 5,11 X X X
level (refer to lubrication
diagram).
Check brake lining for wear, adjust 11 X X X
brake band (replace when necessary)
Check motor brushes. Blow out carbon 11 X X
dust. (Replace is necessary).
Check and adjust front wheel bearings i@ X X
and fork spindle bearings.
Drain differential and refill 5,11 X

with SAE 30 oil (refer to
Lubrication diagram)
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MAINTENANCE GUIDE CHECKLIST continued
REFER EVERY EVERY EVERY 3 EVERY
MAINTENANCE SECTION WEEK MONTH MONTHS YEAR
Repack front wheel bearings 5,19 X

and front fork spindle bearings
(Use wheel bearing grease)

* PWR-TRON service is covered in Section 15.

CAUTION: Never bend the brake anchor bolt.

Any bending of the bolt may result

in unexpected failure of the bolt and complete loss of Drive Line

braking action.
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SYMPTOM

*TROUBLE SHOOTING PROCEDURES

PROBABLE CAUSE

SECTION 6
Page 1

CORRECTIVE ACTION

l. Steering:

a) Pull in one
direction

b) Hard Steering

c) Sloppy or loose
Brakes:

a) Soft brakes

b) No Brakes

3. Drive axle

a) No power

b) Erratic operation

1.

2.

3‘

4,

5'
6.

8.
9.

2.
3.

4.
5.

Check for bent fork

Low tire pressure

Loose wheel bearing

Check for worn lining

Alignment of brake band
Oil on brake lining

Dirt on brake lining
Bind in linkage
Weak spring

Broken band

Broken Connection in
linkage

Broken axle

Disconnect batteries

for recharging

Check rheostat for con-
tact

Check motor brushes for
contact

Poor contact on forward-
reverse switch or
contacts

Check for loose wire
Check continuity through
motor

Blown fuse

Defective solenoids (SI)
Defective interlock
switch

Rheostat making poor
contact

Motor brushes

Check motor commutator
for burning or wear
Check for loose wiring
Badly worn drive
sprockets

Replace or straighten

Inflate to recom-
mended pressure

Adjust

Adjust or replace
when 1/16 or less
of lining left

Realign

Find oil source
and correct, wash
brake band

Clean

Loosen or realign
Replace

Replace
Replace

Replace

Recharge or
replace

Adjust or replace
bars

Clean or replace

Repair or replace

Tighten or replace
Repair or replace

Replace

Replace

Repair or replace

Adjust or replace

Clean or replace
Turn or replace

Tighten
Adjust or replace

* Trouble shooting for PWR-TRON equipped vehicles is covered in Section 15.
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TROUBLE SHOOTING PROCEDURES

SYMPTOM

PROBABLE CAUSE

SECTION 6
Page 2

CORRECTIVE ACTION

c) Jerky Starting

d) Takes off in forward
or reverse without
accelerator depressed

e) Lack of power or slow
operation

£) Thump or grinding

l.

2. Resistor shorted together
3. Poorly adjusted rheostat

Resistor colil burned
open

4.Badly worn J-Hook

5.
6.
1.
2.
3.
4.
1.
2.
3.

40

l‘
2‘
3.

4.

6.

Dirt between power bars

causing shorts
Defective solenoid

Dirt shorting out
rheostat bars.

Check rheostat adjustment
Short in wiring circuit

Defective Solenoid

Dragging brake

Tight fron wheel bearings
Rheostat not making con-
tact on high speed bar

Loose connection in
wiring

Partially burned out
or thrown lead.

Weak batteries

Bind or drag on differen-

dial

Deadman automatic brake

linkage not properly
adjusted
Defective solenoid

Motor bearing
Loose motor on base
Worn sprockets

Defective bearing in
differential
Defective gears in
differential

Slack drive chain

Replace

Spread apart
Re~adjust

Replace J-Hookand
bars

Clean

Replace

Clean, re-adjust or
replace bars

Correct
Replace

Re-adjust

Re=adjust

Re=-adjust or replace
bars

Tighten

Replace or re-solder

Replace
Repair

Re-adjust

Replace

Replace

Tighten & adjust
Replace sprocket
and chain
Replace

Replace

Adjust (refer
Section 11)
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PARTS ORDERING PROCEDURE

Parts may be purchased from your local authorized Taylor-Dunn dealer.

When ordering parts, be sure to specify the complete model number and serial
number 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 nameplate. Be sure to give complete shipping and billing address on
all orders. Example:

1 - Part number 18-054-00 Sleeve steering adjustment, 22-1/2"

1l set of 4 - Part number 790-115-@g0 Motor brushes for G.E. motor, 3 H.P.,
12 vVolt, Specification 5BC48JB445

Above parts are for Model E 4-58 Tractor, Serial Number 16790

Parts 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: On 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 wW. BALL ROAD

ANAHEIM, CALIFORNIA 92804

PHONE: 714-956~4040

TELEX: 65-5393
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SUGGESTED SPARE PARTS LIST
FIG. I.D. T-D PART NO. DESCRIPTION QUANTITY O]
N 1 - 26 UNI

REFER TO FIGURE NO. 3 FRONT AXIE, FORK & STEERING

3-5 87-874-00 Grease Fitting 1/4 " =28 Straight 6
3-7 45-387-00 Grease Seal 1
3-11 13-994-99 Tire, Wheel, Hub Bearings 1l or 2
3-14 45-308-80 Grease Seal 2
3-15 87~371-00 Grease Fitting (3/16" Drive) 6
3-32 80-400-00 Ball Bearing -3/4" 4
3-35 30-400-29 Link -~ Master #40 5
REFER TO FIGURE NO. 5 POWER TRACTION DRIVE AXLE

5-3 41~997-29 ‘Drain and Level Plug (1/8" pipe) 1
5-11 41-163-11 Axle Assembly with Axle, Retainer Ring, 1

Retainer Plate, and Bearing (14-1/8"

Long) Left Side '
5-11 41-162-11 Axle Assembly with Axle, Retainer Ring, 1

Retainer Plate, and Bearing (11-5/8"

Long) Right Side
5-13 45-042-00 Gasket (Housing to Differential Carrier) 1
5-42 89-792-00 "0" Ring = Drive Pinion Bearing Retainer 1
5-45 41-996~030 Plug -~ (Level) 1/2" with Recessed Top 1
5-58 45-021~080 Gasket Gear Case to Pinion Bearing Assy 1
5~57 41-989-272 Plug (Filler Level and Drain) 1/4 N.P.T 1l
5=63 45-331~00 0il Seal ~ Gear Case to Pinion 2
5-64 41-532-61 Brake Drum (Splined) 1
5=-66 41-661-61 Full Brake Band for 6" Drum 2
5-73 85~060~00 Compression Spring 5/8" OD x 2-1/2" Long 1
5-83 45-002-00 .Gasket ~ Gear Case Cover 1
5-86 45~503~-00 0il Seal (Baldor Motor) 1
5-86 45~-506~00 0il Seal (GE Motor) 1
5-87 79-310-80 Motor, 3.9 HP 12 Volts GE 5BC48JB445 1
5-87 70-954~-00 Motor, 6.7 HP/1@ HP 24/36 GE 5BC49JB399 1
5-87 79~-349~080 Motor, 4.5/6.8 HP 24/36 V GE 5BC4BJB754 1
5=87 70-061-00 Motor, 10/15 HP 24/36 V GESBT13226B96 1
5-98 13-959-10 Tire Cast Iron Wheel 17 x 4-1/2 =z 12-1/8 2

Solid Xtra Cushion 21l Service Tire

(five 1/2 " Holes on 4~1/2" Bolt Circle)
5-98 13-952-149 Tire Cast Iron Wheel 16 x 4 x 12-1/8 2

Solid Cushion Tire (Five 1/2 " Holes on

4-~1/2 " Bolt Circle
5-106 45-044~-00 Gasket - Rear Axle Bearing 2
5-122 80-7083~090 "O" Ring Motor Mount Seal 1

REFER TO FIGURE NO. 7 MECHANICAL CONTROL LINKAGE

7-5 88-180-15 Hex Head Cap Screw (Pivot Screw) 2

5/8" x 1-3/4" NC
7-7 87-871-00 Grease Fitting - 3/16" Drive 6
7-8 96~772-00 Pin Clevis 3/8" x 1 6
7-9 98-601-90 Rubber Bumper 2
7-10 96-762~00 Clevis - 3/8" Cast 2
7-13 86-520-00 Rod End, 3/8 " Spherical Bearing 1
7-18 85-280-00 Spring, 1-3/8 OD x 7-3/4" Long (extension) 1l
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FIG. I.D. T-=D PART NO. DESCRIPTION QUANTITY OF
' 1 - 280 UNITS

REFER TO FIGURE NO. 7 MECHANICAL CONTROL LINKAGE cont.

7~30 - 85-g34-90 Spring Compression 7/16 0D x 2 1
7=31 96~314-09 Accelerator Plunger (Contactor Control) 1

REFER TO FIGURE NO. 10 RHEOSTAT PROGRAM SWITCH

18-2 61-834~51 Insulating Board for J-Hook = 2 Hole 1
Pattern
19-5 61-832~-080 Sliding J-Hook Bar 1
19-12 61-836-04 Pressure Bar 1
16~-13 61~-831-39 Power Bar 3
16-15 61-837-26 Three Speed Program Switch Complete - 12V 1
19-17 85-334~00 " Spring - Compression - 7/16 OD x 2 Long 1
19-24 61-837-27 Three Speed Program Switch Complete - 24V 1
19-26 78-214-51 Resistor Coil - 24Volt (Part of 61-=-837-26) 2
18=-27 78-214-00 Resistor Coil - 12 & 24 Volt (Part of 3
61-837-26 & 61-837-27)
REFER TO FIGURE NO. 11 BODY AND TRIM PARTS
1i-16 97-8g9~51 Hitch Pin - Hook, Pin & Eye Type 1
11-19 95-971 =09 Knob - Knurled Plastic Handle - 5/16 N.C. 2
----- 72-374-00 Bulb, Sealed Beam, Headlamp, 36 Volt for 1
36 Volt Headlight w/o Voltage Dropping
Resistor
----- 72-873-00 Bulb, Sealed Beam, Headlamp, 28 Volt for 1

24 Volt Headlight & 36 Volt Headlight with
Voltage Dropping Resistor.
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MAINTENANCE PROCEDURES
REFER TO SECTION 3
FRONT AXLE, STEERING AND TIRES .
Your front axle and wheel assembly consists of a ruggedly designed fork mounted
with 2 roller bearings. The front wheel is mounted on a 3/4" axle and turns on
2 roller bearings. Grease fittings are provided at bearing points for proper
lubrication.

The front wheel is a rugged design with solid rubber tire molded directly to
wheel for long trouble free life.

The steering linkage consists of a steering wheel and shaft mounted on ball
bearings. Mechanical advantage for smooth easy steering is obtained through
roller chain and sprockets between the steering shaft and jack shaft. An
automotive type drag link is provided between the jack shaft and fork for
reliable trouble free steering. Heavy spherical bearing rod ends provide
smooth operation and also serve as the drag link adjustment. The roller chain
will require an occasional adjustment for proper tension. Refer to Service and
Adjustment instruction in this section of the manual.

Refer to maintenance guide and lubrication driagram for normal care of your
front wheel and steering assembly.
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SERVICE AND ADJUSTMENT continued
FRONT AXLE, FORK, STEERING AND TIRES

ADJUSTMENT OF WHEEL BEARINGS
1. Adjust wheel bearings by holding 1 axle nut and tightening the other until
drag is felt on wheel. Then back off nut approximately 1/4 turn.

REMOVAL OF WHEEL & AXLE ASSEMBLY
1. Remove 1l axle nut by holding nut on one end of axle and unscrewing nut on
opposite end. :
2. Slide axle from fork & wheel, being careful to catch spacers and wheel as
they come free.
3. Wheel bearings may be flushed, cleaned and repacked without removing from
hub, unless severely damaged or embedded with foreign material.
4. To remove wheel bearings and seals:
A. Pull seals from hub.
B. Remove taper roller bearings.
C. 1If necessary, press bearing races from hub with suitable press or with
flat punch by hitting back and forth one side to other.

RE-ASSEMBLY OF WHEEL & AXLE

l. Press bearing races into hub with suitable press, taking care that they are
seated against stops within the hub.

2. Generously lubricate wheel bearings with wheel bearing grease and insert
into grease bearing races.

3. Press or tap seals into place. (Proper position is when face of seal is
£flush with end of hub). NOTE: It is recommended that new seals be
installed whenever bearings are removed from wheel hub, or whenever seals
are worn or damaged. Worn or damaged seals allow dirt and foreign matter
to enter wheel bearings, shortening bearing life.

4. Install wheel & hub assembly into fork by starting axle through one side of
fork, inserting 1 spacer then sliding axle through wheel bearings. Insert
other spacer and slide axle through remainder of fork assembly.

5. 1Install locknut.

6. Adjust wheel bearings as outlined above.

7. Wheel hub has 1 zerk fitting for grease lubrication.

ADJUSTMENT OF FORK SPINDLE BEARINGS

1. Adjust by tightening nut until drag is felt on spindle bearings. Loosen
about 1/4 turn or until spindle rotates free but does not have any play in
bearings. NOTE: Any excessive play in spindle bearings can lead to
bearing failure due to shock effect when vehicle encounters bumps or uneven
terrain.

REMOVAL OF FORK & SPINDLE

1. Remove battery.

2. Remove locknut & bolt to release rod end at fork arm.

3. Remove dust cap.

4. Remove lock nut on spindle out of housing.

5. 8Slide fork and spindle out of housing.

6. Remove bearings and dust seals.

7. A puller is required to remove bearing races from housing.

RE-ASSEMBLY OF FORK & SPINDLE

1. Bearing races may be pressed into position by using a 1/2" x 6" bolt.
Place a disc or bar of suitable size over bolt then one bearing race, pass
this assembly through housing. Place other bearing race , a suitable disc
or bar and then the nut. Tightening the nut and bolt will draw the two
bearing races into position without damage.

2. Generously pack bearings with wheel bearing grease. Assemble one dust seal
and bearing in lower part of housing. Refer to figure 3 for proper
location. Slide fork spindle through housing and insert upper bearing and
washer.
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SERVICE AND ADJUSTMENT continued
FRONT AXLE, FORK, STEERING & TIRES

RE-ASSEMBLY OF FORK & SPINDLE continued

= W

5.

~N o0

Install spindle nut.

Adjust fork spindle bearings as previously outlined.

Replace dust cap on fork spindle.

Replace rod end, bolt & locknut. Tighten locknut to 25 ft. - 1lb.

Replace battery.

NOTE: There is one zerk fitting located on the fork spindle bearing
housing which requires lubrication every 1 to 3 months. Refer to
Lubrication Diagram and Maintenance Guide Section.

REPLACEMENT OF ROD ENDS

1
2.
3.

5.

Remove locknut & bolt to release rod end from steering arm.

Loosen sleeve clamp.

Either measure position of rod end or count number of threads exposed from
sleeve. Remove rod end by unscrewing from sleeve. Note that one end will
be left hand thread and the opposite rod end will be right hand thread.
Install new rod end and position same as the one removed.

Replace bolt & locknut. Before tightening securely, try steering action by
turning wheel from stop to stop. If necessary adjust rod end in sleeve sO
that wheel will travel equally in both directions from straight ahead
position.

Tighten sleeve clamps and tighten rod end stud locknuts to 25 ft. - 1lb.

ADJUSTMENT OF STEERING CHAIN

Loosen inner nut on adjustment stud located on upper portion of jack shaft

Adjust outer nut to remove chain slack and apply a slight tension to chain.
DO NOT apply excessive tension to chain as undue bearing and chain wear

l‘

tube.
2.

will result.
3.

Retighten inner nut to lock adjustment stud in position.
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FIGURE NO. 3
FRONT AXLE, FORK & STEERING

FIG. I.D. T-D PART NO. DESCRIPTION QTY.
3-1 92~105-30 DUST CAP 1
3-2 88~229~81 LOCK NUT 3/4 " NC, HEX 4
3~3 88~228-60 WASHER 3/4" FLAT 1
3-4 80~-011-00 BEARING - TAPERED ROLLER 1-1/4" 2
3=5 87~074~00 GREASE FITTING 1/4" -28 STRAIGHT 1
3-6 88-102-00 BEARING RACE FOR 1~1/4" TAPERED BEARING 2
3-7 45-307-00 GREASE SEAL 1
3-8 14-084~10 FORK FOR 8" X 2.58 TIRE AND WHEEL (SINGLE) 1
3-8 14-084~10 FORK FOR 8" X 2.58 TURE AND WHEEL (DUAL) 1
3-19 16-406-00 SPACER, WHEEL 3/4 " ID X 7/16" LONG 2
3=-11 13-994~20 TIRE,WHEEL, HUB, BEARINGS - 8 X 2-1/2 1 OR 2
3-12 80-185~00 BEARING RACE FOR 3/4" TAPERED BEARING 2
3-13 80-F15~00 BEARING, TAPERED ROLLER 3/4" 2
3-14 45~308~00 GREASE SEAL 2
3-15 87-071~00 GREASE FITTING (3/16" DRIVE) 3
3-16 88-180~15 HEX HEAD CAP SCREW 5/8" X 1-3/4" NC 1
3=17 88-189-82 NUT 5/8" - THIN PATTERN FLEXLOCK 1
3-18 88~229=-27 AXLE BOLT 3/4" X 5-1/2" (SINGLE) 1
3-18 15-010-290 AXLE BOLT 3/4" X 9-1/4" (DUAL) 1
3-19 86~512~98 ROD END - SPHERICAL BEARING - 5/8 NF LEFT HAND 1
3-19 86-521-99 ROD END - SPHERICAL BEARING - 5/8 NF RIGHT HAND i
3-20 86~510-00 CLAMP - BALL JOINT 2
3-21 18-@54-30 SLEEVE, STEERING ADJUSTMENT 22-1/2" W/38 DEGREE 1

18-041-12 SLEEVE;, STEERING ADJUSTMENT, E4-51

3-21 18~350-00 SLEEVE, STEERING ADJUSTMENT 36" W/30 DEGREE BEND 1
3-23 20-146-00 JACK SHAFT 3/4" X 35" WITH LEVER 1
3-24 88~228-61 3/4 SAE WASHER 5
3-26 96-102~00 “U" BOLT 5/16 NC 1
3-27 88~-588-62 LOCK WASHER 5/16" 2
3-28 88-g89-80 HEX NUT 5/16" NC 2
3-29 88-149-80 HEX NUT 1/2" NC 2
3-30 32-047-00 SLEEVE ONLY = JACK SHAPFT 3
3=31 97-100~-00 WOODRUFF KEY - 3/16" 3
3-32 80~400-00 BALL BEARING - 3/4" 4
3-33 30-012-00 SPROCKET 32T #40 CHAIN 3/4" BORE 1
3-34 39-246-00 CHAIN #40 31-1/2" LONG 1.
3-35 30-400-090 LINK - MASTER #40 L
3-36 30~-202~-002 SPROCKET 11T #408 CHAIN 3/4" BORE 1
3-37 20-145~-30 SHAFT - STEERING 3/4" X 1-1/4 W/TAPER 1
3-38 19-307-80 STEERING WHEEL 1
3-39 88-199~82 NUT 5/8" NF (HEX JAM) 1
3-41 88-100-17 HEX HEAD CAP SCREW 3/8 X 2-1/4" NC 1
3-42 88-108-61 WASHER =--3/8" NC 1
3~43 88~-108~62 BOLT, 5/8 X 1-1/2 NC 1
3-44 88~109~8% HEX NUT 3/8" NC 1
3-45 99-317-20 BOLT, 5/8 X 1-1/2 NC 1
3-46 88-188-62 LOCKWASHER 5/8" 1
3-47 16-406~10 SPACER, WHEEL - 1" OD X .995 WALL X 3/4" LONG 1
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MAINTENANCE PROCEDURES
REFER TO FIGURE 5
"POWER TRACTION" REAR AXLE, MOTOR AND BRAKES

Your "Power Traction" direct drive assembly is a 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 o0il which when maintained at its proper level insures complete
coverage of all moving parts. This o0il level should be checked on a regular
basis as outlined in the Maintenance Guide and lubrication diagrams (Section 5)
of this manual. If the oil level is allowed to drop below normallimits serious
damage to the differential and drive unit will result.

An adjustable motor mount has been provided to extend normal chain life. Refer
to Section 11 for proper adjustment procedures. It is important to adhere to
the adjustment schedule included. Failure to do so will seriously effect
normal chain life.

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

Periodically, the motor brushes should be inspected and cleaned. The carbon
dust should be blown out of motor. When brushes are worn they should be
replaced. Approximately 30800 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 eguipped with brushes having side pigtails only, replace
brush when pigtail is within 1/16" from botom 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 condition.

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 4) and Service and Adjustment (Section 11)
for further recommendations on motor care.

The mechanical brake assembly located on the differential pinion shaft will
require a periodic inspection for 1lining wear and consequently periodic
adjustment. Refer to Service and Adjustment Section 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 1is
allowed to contact the brake band or durm as it will seriously impair the
braking ability. If the braking surfaces become o0ily or contaminated for any
reason it will be necessary to remove the brake band and clean all parts
thoroughly. Refer to the appropriate section of this manual for the correct
procedure to follow. .

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

The normal life of the shock sbsorber unit is approximately 2 years.
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SERVICE AND ADJUSTMENTS
REFER TO FIGURE 5
"POWER TRACTION" REAR AXLE, MOTOR AND BRAKES

ADJUSTMENT OF BRAKE (MINOR) TO COMPENSATE FOR NORMAL LINING WEAR. IMPORTANT
NOTE.

Observe position of Brake Lever Arm. It must be 1/16" to 1/4" from Gear Case
Cover with brake pedal and hand brake fully released.

If brake lever arm is not in the correct position, due to improperly adjusted
cables or brake rods, then it will be necessary to perform a complete major
brake adjustment as itemized under next section "Adjustment of Brakes
(Complete)"

NOTE: If brake lever arm is in the correct position as described above, it

will not be necessary to touch cable or rod adjustments.

1. Adjust brake band anchor bolt and nut, tightening it until brake pedal
travels approximately half way to floorboard engaging brake sufficiently to
stop vehicle. Vehicles equipped with automatic (deadman) brake requires
the treadle to operate the braking action within the last 1/4 of its
stroke.

2. Adjust centering screws, centering band around drum to bring band as close
to drum as possible without brake dragging. Lock centering screw. If band
is too far from brake drum, brakes will grab in the forward direction.

CAUTION: Never bend the brake band anchor bolt. Any bending of the bolt may

result in unexpected failure of the bolt and complete loss of Drive
Line Braking Action.

ADJUSTMENT OF BRAKE (COMPLETE EXCEPT FOR AUTOMATIC DEADMAN BRAKE REFER TO
SECTION 13

l. Loosen clevis and locknut on foot brake, cable (or rod) and adjust length
to position brake lever arm 1/16" to 1/4 " from gear case cover as
described above. It may be necessary on vehicles equipped with other
control cables such as handbrake cables to disconnect them so they will not
interfere with this first important adjustment.

2. Adjust brake band as outlined in steps 1 and 2 and CAUTION note above.

3. Adjust hand parking brake lever knob on end of handle, turning
couterclockwise until it stops. Place lever in locked position. Then
loosen clevis locknut on cable or rod on underside of parking brake lever
and adjust cable or rod (by shortening) until brake band engages drum
properly. Lock clevis nut.

NOTE: Brake band and brake cable must be adjusted first as outlined above.

4. Try completely releasing hand lever to be certain brake band is completely
released . Additional brake holding power can be applied by turning knob
on end of handle in clockwise direction.

NOTE: Turning knob in clockwise direction increases travel of brake but
decreases leverage of brake lever. Therefore, if it is adjusted too
far clockwise the lever will be difficult to operate. You
compensate for this condition by shortening hand brake rod as
outlined above. CAUTION: If you shorten rod too far, you will not
allow the brake band to completely release. Obviously the ideal
condition is midway between the two extremes described above.

5. If vehicle is equipped with brake-accelerator lock, refer to Section 13 for
service and adjustment.

6. If vehicle is equipped with Automatic (Deadman) brake, refer to Section 13
for service and adjustment.
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REMOVAL OF BRAKE ASSEMBLY AND DRUM

1.

7.

8.

9.

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

Remove 4 bolts holding brake mounting 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
recommended that a brake drum that has been severely scored or damaged
should be replaced with a new drum.

Inspect seal in gear case cover. If worn or damaged, replace with new one.
It is recommended that new seal be pre-soaked in light oil for several
hours before installation. Use small amount of 0il resistant sealer on
seal opening in cover when pressing seal into place.

Re~assemble drum and spacer on pinion shaft. Tighten to 188 1lb.ft. torque.
Replace brake assembly in the reverse order to which it was removed.

Adjust brake band and cables as outlined on page 2.

REMOVAL OF "POWER TRACTION" REAR AXLE & DRIVE ASSEMBLY FROM CHASSIS

1. Disconnect one battery lead to prevent accidental engagement of power while
servicing unit.

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

3. Remove motor leads.

4. Pull clevis pin and disconnect brake cable from brake arm.

5. Remove lower bolt from shock absorber. (Only vehicles equipped with shock
absorbers.)

6. Disconnect hydraulic brake line at hose end. (Only vehicles equipped
hydraulic brakes.)

NOTE: Steps 7 and 8 refer to vehicles with spring suspension.

7. Remove "U" bolt clamp and nuts attaching spring to frame.

8. Remove spring eye anchor bolts.

9. Remove 4 bolts attaching power traction assembly to frame (Only on unsprung
type vehicles.)

1d. Remove axle and drive assembly from chassis.

11. Install axle and drive assembly in the reverse order of removal, taking
care that support pads and rubber bushings are in good condition. (Replace
if worn or damaged).

12. Check brake adjustments as previously outlined on page 2 of this section.
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DISASSEMBLY OF "POWER TRACTION" REAR AXLE

l'
2.
3‘

4'

5.

6.

8‘

90
lg.
11.

12.

13'
l4.

15.

16.
17.

18.
19‘

20.

Remove unit from chassis. (As previously outlined.)
Remove wheels and drain o0il from housing.

Lock drive shaft brake by pulling brake lever. Remove pinion nut and pull
off brake drum.

Remove four bolts and spring and lift off brake assembly.
Remove remaining nuts and bolts, and remove drive case cover.

Remove 3 nuts and washers and remove motor and mount plate. (If motor
requires further service, refer to appropriate Section of this manual.)

Remove chain and pinion sprocket. Observe location of spacers on shaft.
Refer to Figure 5 for their correct location.

Remove five bolts holding back plate and remove from carrier housing.

On hydraulic brake models, remove brake drums, disconnect hydraulic line,
remove brake shoe return springs (orange color) and remove wheel cylinders.

Remove four bolts on each end holding axle retainer (and brake backing
plate on hydraulic brake models) and pull both axles.

Remove nuts around differential carrier housing and remove carrier from
axle housing. (Note position of clip for proper reassembly of brake
spring.)

Mark one differential bearing cap and bearing support to insure proper
assembly. Remove adjusting nut locks, bearing caps, and adjusting nuts.
Lift differential out of carrier.

Remove drive gear from differential case.

Drive out differential pinion shaft retainer and separate the differential
pinion shaft and remove gears and thrust washers.

Remove drive pinion retainer from carrier. Remove O-ring from retainer.
Remove pinion locating shim. Measure shim thickness with micrometer.

If the drive pinion pilot bearing is to be replaced, drive the pilot end
and bearing retainer out at the same time. When installing, drive the
bearing in until it bottoms. Install a new retainer with the concave side

up.
Press the pinion shaft out of front bearing cone and remove spacer.

Remove pinion bearing cone.

Do not remove pinion bearing cups from retainer unless they are worn or
damaged. The flange and pilot are machined by locating on these cups after
they are installed in the bores. If new cups are to be installed, make
sure they are seated in the retainer by trying to insert a .g915" feeler
gauge between cup and bottom of bore.
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RE-ASSEMBLY OF POWER TRACTION REAR AXLE

1.

4.

Differential Case: Place a side gear and thrust washer in the differential
case bore. LUBRICATE ALL PARTS LIBERALLY WITH AXLE LUBRICANT DURING
ASSEMBLY. With a soft faced hammer, drive pinion shaft into case only far
enough to retain a pinion thrust washer and pinion gear. Place the second
pinion and thrust washer in position. Drive the pinion shaft into place.
Be careful to line up pinion shaft retainer holes. Place second side gear
and thrust washer in position and install differential case cover. Install
retainer. A pinion or axle shaft spline can be inserted in side gear
spline to check for free rotation of differential gears. Insert two 7/16"
x 2" bolts through differential flange and thread them three or four turns
into the drive gear as a guide in aligning the drive gear bolt holes.
Press or tap the drive gear into position. Install and tighten the drive
gear bolts evenly and alternately across the gear to 68-65 1lb. ft. torque.

If the differential bearings have been removed, use a suitable press to
install them.

Pinion and Retainer: install pinion rear bearing cone on the pinion shaft.
Install spacer with shims on the shaft. Place the bearing retainer on the
pinion shaft, and install the front bearing cone.

Lubricate both bearings with differential oil. Place spacers, sprocket and
brake drum on spline with nut and washer and tighten to 180 1b. ft. torque.

NOTE: The bearing should spin free but have no play. If tight or loose,

5.

adjust with .805" and .919" shims.

Shim Selection: Manufacturing tolerances in the pinion bore dimensions and
in the best operating position of the gears make an adjustment shim
necessary. This shim is placed between the pinion retainer and the
carrier, Fig. 5. An increase in the thickness of the shim moves the pinion
AWAY from the drive gear. manufacturing objectives are to make axles
requiring a .@@15" shim and if a new assembly is being built, a .0@15" shim
should be used for a tentative build-up. Shims are available in .918" to
.021" thicknesses in steps of .@@1" Pinions and drive gears are marked,
when matched, with the same number. Follwing the number on the pinion is a
minus (-) or (+) followed by a number. If the pinion is marked "-1" it
indicates that a shim .@91" thinner than a standard shim for this carrier
is required. A minus number means the pinion should be moved closer to the
drive gear and a thinner shim is required. A plus number means the pinion
should be moved farther from the drive gear and a thicker is required. A
pinion marked zero (@) is a standard pinion. To select a shim, measure the
original shim with a micrometer. Note the dimensional mark on the original
pinion. Compare the mark on the original pinion with the mark on the new
pinion to determine how the original shim should be modified. For example,
if the original shim is .@15" and the original pinion requires a .002"
thicker shim, and a .817" shim should be used. If the new pinion is marked
the same as the 0ld pinion, no shim change is reguired.

After the proper selection of shims, insert "O" ring seal and pinion
retainer assembly into differential carrier. Tighten 5 retainer bolts to
50 1b. ft. torque. (Note: The 5 bolts will have to be removed later to
install back plate assembly.)

Install differential case, bearing cups, adjusting nuts, and bearing caps
being sure that each cap is located in the same position from which it was
removed (Use marks as guide).
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RE-ASSEMBLY OF POWER TRACTION REAR AXLE continued

8.

9.

14g.

11.

12.

13.

14.

15.

16.

17.
i8.
19.
24d.

21.

22.

Adjust bearing nuts so that differential case will be free to revolve. It
is very important that there will be no bearing play or looseness, as this
will inevitable lead to gear noise and wear. Gear backlash must be set at
the same time to a tolerance of .465" to .A@9". Note: It will be
necessary to release some of the cap bolt tension in order to allow the
bearing to move while making the adjustments. If the caps are too loose an
error will result when trying to set backlash and bearing clearance.
Therefore double check your setting after the cap bolts have been
tightened. If necessary make corrections in your settings until the
specified tolerances are maintained after the cap bolts have been
tightened.

Install nut locks.

Install differential carrier assembly in the axle housing using new gasket
and gasket sealer.

Install axles, brake assemblies (on models with hydraulic brakes), bearing
retainers, and gaskets. Note: Axles are equipped with special sealed
bearings. Should there be evidence of seal leakage, it is recommended that
the bearing be replaced. It is also recommended that gasket located
between bearing and bearing seat in axle housing be replaced at the same
time. Refer to Fig. 5.

Remove pinion nut, spacers, brake drum, and sprocket. Remove 5 bolts from
pinion bearing retainer.

Install gasket (use gasket sealer) and back plate assembly. Tighten 5
bolts to 50 1b. £t. torque.

Install spacers, sprockets and chain in the reverse order to which they
were removed. Take care that 3/16" woodruff key is in proper position and
all spacers are in original position. Tighten 3/4" motor shaft nut to 75
1b. ft. torque (if sprocket was removed from motor).

Install motor and motor mount plate with "0" ring. Do not tighten 3 nuts
until final adjustment is made. Be sure motor termianls are located in the
same position as when motor was removed.

If seal is worn or damaged in gear case cover, replace with new seal. It
is recommended that new seal be pre-soaked in light o0il for several hours
before installation. When pressing new seal into cover use small amount of
oil resistant sealer on seal opening in cover.

Install cover gasket and cover.

Install brake drum and pinion nut. Tighten to 190@ 1lb. ft. torque.

Install brake assembly in the reverse order to which it was removed.

Replace wheels and fill chain and differential housing with approximately 2
quarts SAE 30 oil.

Replace unit in chassis following steps 11 to 13 outlined in Section titled
Removal of "Power Traction" Rear Axle.

Adjust motor mount plate (as outlined in Motor Adjustment Section
following) to proper chain tension.
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ADJUSTMENT OF DRIVE CHAIN TENSION - POWER TRACTION

7.

8.

Disconnect one battery lead to prevent accidental engagement of power while
servicing vehicle.

Tighten three motor mount nuts.

Loosen and unscrew each nut exactly one full turn.

NOTE: This procedure is very important because if the nuts are too loose
or too tight an error will result in the final adjustment which will
seriously reduce the life of the chain.

Loosen adjusting set screw lock nut. Using standard socket set screw
wrench turn set screw clockwise until tight. (If a torgue wrench is
available tighten to 80 inch lbs. torque.) without a torque wrench bear in
mind that a standard socket set screw wrench is approximately 4" long. An
average person will only be able to develop the required torgue necessary
if he tightens it as far as possible with his hands and does not use any
extended handle on the wrench.

After developing the required torque, unscrew the adjusting screw exactly
2-1/2 turns. It is also very important to be exact on this adjustment.

Tighten locknut. DO NOT allow adjusting screw to move while tightening
locknut.

Be certain that motor has moved all the way back and adjusting screw is in
contact with back plate. If necessary tap motor lightly to assure this
condition.

Tighten three motor mount nuts securely.

Perform this adjustment procedure regularly as listed below to assure long and
trouble free life from your "Power Traction" Drive.

Scheduled Adjustment After Comments
lst Adjustment 198 Hours New unit or after installing new chain
2nd Adjustment Next 150 Hours Normal running conditions
3rd Adjustment Next 250 Hours Normal running conditions
Thereafter ‘ Every 400 Hours Normal running conditions

A e o - " — " " T " 0 (o S . S S T i T - G S b GBS BN A G D S T DS S D A SO G S D M D S W S B SR G D T G Vi G D RS U O . S Vi St

REMOVE MOTOR - POWER TRACTION

1.

2.
3.
4.
5.
6.
7.

Remove rear axle and drive assembly from chassis as described in steps 1
through 1% in Subsection titled "Removal of Power Traction Rear Axle and
Drive Assembly from Chassis."

Drain oil from gear case by removiné drain plug.

Unhook brake spring.

Remove pinion nut, washer, and brake drum.

Remove all bolts and nuts around gear case cover.

Remove gear case covér.

Remove three nuts and washers, and remove motor and mounting plate.

If replacing motor, remove nut, washer, sprocket, and spacers. Also remove

motor mounting plate. NOTE: Observe location of motor terminals in
relation to motor mounting plate for proper positioning when re-assembling.
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INSTALL MOTOR IN "POWER TRACTION" DRIVE

It is not necessary to remove motor mount plate when performing minor motor
repairs. Therefore, follow Step 1 only when replacing motor with new one.

l'

Clean motor surface and install mounting plate with four flat head screws.

Tighten to 39 1b. ft. torque. Stake head in place with center punch.

NOTE: It is important to locate the motor mount plate in relation to the
motor terminal so that the motor terminals will be in an accessible
location when drive is completely assembled.

Place "O"ring into motor mount plate opening and attach motor and plate to
back plate.

Re-assemble drive in the reverse order to that of removal.

Adjust motor mount to obtain proper chain tension.

Refill gear case with SAE 39 oil.

CONNECT MOTOR LEADS AS FOLLOWS: {IMPORTANT! 1)

A. Check that each motor terminal stud nut is tightened securely but not

over-tightened as this could bend or twist the terminal post and cause
an electrical short within the motor.

B. Install motor leads on correct motor terminal post.
C. 1Install a second nut on each terminal post and finger tighten.

D. To avoid bending, twisting or breaking-off a terminal post, use a thin
pattern 9/16" wrench to hold the bottom nut from moving while
tightening the top nut. Carefully tighten the top nut so as tc make a
good connection between the terminal post and motor lead.

MOTOR REPAIRS

Unless the maintenance man is properly qualified, it is advisable that repair
work be done at a gualified service station. When ordering parts, give
complete name plate data.

NOTE: Refer to Section 12 for Motor Disassembly.
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POWER TRACTION DRIVE AXLE
REFER TO FIGURE 5
FIG. I.D. T-D PART NO. DESCRIPTION ' QTY.
5-1 41-290-13 HOUSING, DRIVE WITH STUDS FOR 1.358 ID x 3.134 1
OD DRIVE AXLE BALL BEARING 8¢-583-09
5-2 96-330~390 BOLT DIFFERENTIAL CARRIER TO HOUSING 19
5~3 41~-997-00 DRAIN AND LEVEL PLUG (1/8" Pipe) 1
5-4 88-189-11 SCREW, HEX HEAD CAP 3/8 x 1 NC. USE WITH g OR 8
41-299-30 DRIVE HOUSING
5-4 88-129-11 SCREW, HEX HEAD CAP 7/16 x 1 NC. USE WITH g OR 8
41-299-13 DRIVE HOUSING
5=5 88-129-81 NUT, LOCK 7/16NC. USE WITH 41-290-13 DRIVE & OR 10
‘ ' HOUSING ‘
5-6 96-331-20 'BOLT - 1/2" N.F. (SPEC.) REAR HUB 19
5=-7 32-509~20 RING, .RETAINER FOR 89-505-90 DRIVE AXLE BALL 2
BEARING '
5=7 32-515-00 RING, RETAINER FOR 80-503-g@9 DRIVE AXLE BALL 2
BEARING
5-8 80~-503-80 BEARING, BALL, DRIVE AXLE 1.530 ID x 3.158 OD 2
FOR 41-29@-13 DRIVE HOUSING
5=9 32-514-39 PLATE, RETAINER, FOR USE WITH 80-583~80 DRIVE 2
AXLE BALL BEARING
5-11 41-163;2(“ ASSEMBLY, LEFT AXLE SHAFT 13-1/4 LONG, AXLE 1
FLANGE FACE TO -SPLINED END, 28 TEETH ON
SPLINE, WITH 80-5803-00 BEARING, 32-514-00
RETAINER PLATE, 32-514-99 RETAINER RING,
45~045-90 GASKET, 45-391-00 OIL SEAL AND LUG
NUTS. USE WITH 41-29¢-13 DRIVE HOUSING
5-11 41-162-21y) ASSEMBLY, RIGHT AXLE SHAFT 10-13/16 LONG, AXLE 1

(Not Shown)45-301-08"

5-12

5-13
5-14

5-15

5«16, 24
5=25
5-26
5=-27
5-28

5=~29
5-38

5-31
5-32

5-35

32~512-480

45-942-09
80-512-80

80-128-~09

97-236-990
41-799-90
41-791-29
41-782~09
41-783~00

41-704~-00

41-785-08

41-713-00

96~-243-00
-380-04
41-706-99

FLANGE FACE TO SPLINED END, 28 TEETH ON SPLINE
WITH 80~503-00 BEARING, 32-514-80 RETAINER
PLATE, 32-515-g8 RETAINER RING, 45-045-00
GASKET, 45-301-0¢ OIL SEAL AND LUG NUTS. Use
WITH 41-290-13 DRIVE HOUSING ‘

SEAL, OIL, USED WITH 41-163-21 AND 41-162-21 1
AXLES ONLY

SPACER RETAINER. USED WITH 80-585-88 AXLE BALL
BEARING (USED ONLY WITHOUT HYDRAULIC BRAKES)
GASKET (HOUSING TO DIFFERENTIAL CARRIER)
TAPERED ROLLER BEARING, LM 683949, ID 1.7812.
USE WITH 80-128-00 BEARING RACE -

TAPERED BEARING RACE, LB 66311, OD 3.8625.
USE WITH BEARING 80-512-00

NUT, 1/2" N.F. (LUG) 1
DIFFERENTIAL PINION SHAFT

PIN :

THRUSH WASHER ~ DIFFERENTIAL PINION SHAFT
DIFFERENTIAL SHAFT PINION KIT (TWO
DIFFERENTIAL GEARS AND TWO THRUST WASHERS)
THRUST WASHER-DIFFERENTIAL SIDE GEAR
DIFFERENTIAL SIDE GEAR KIT (TWO DIFFERENTIAL
SIDE GEAR AND TWO THRUSH WASHERS)

DIFFERENTIAL GEAR CASE ASSEMBLY (LARGE CARRIER
BEARING 1.784" ID

NE _HEY _MRPAD MO

R N N N =

=N

[

ND T3S LIl DULT

HEX HEAD CAP SCREW 5/16" X 3/8" NC

NUT LOCK, DIFFERENTIAL BEARING ADJUSTMENT WITH
30 DEGREE ANGLE TAB. USE WITH 41-707-@8 OR

41-708~80 DIFFERENTIAL BEARING ADJUSTMENT
NUTS .

o
oy
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POWER TRACTION DRIVE AXLES continued
] ““‘hﬁ?ﬁR‘Tﬁ‘?I63?%‘5""‘“‘“‘

FIG. I.D. T-D PART NO. " DESCRIPTION OTY.
5-36 41-798~00 NUT, DIFFERENTIAL BEARING ADJUSTMENT 3- 1/8 oD 2

OBLONG LOCKING HOLES. USE LM 683049 BEARING
5-37 88-140-16 1/2 x 2 NC HEX HEAD SCREW 4
5-38 41-710-09 DIFFERENTIAL CARRIER ASSEMBLY (FOR LARGE 1

CARRIER BEARING 1.784" ID)
5-39 88-119-80 NUT, 3/8 NF (HEX) 14
5-49 41-711-00 SHEIM-DRIVE PINION BEARING 1 TO 3
5-41 31-235-80 RING AND PINION GEAR SET 2.75 RATIO 1
5=41 31-236-20 RING AND PINION GEAR SET 3.1d RATIO 1
5-41 31-239-90 RING AND PINION GEAR SET 5.43 RATIO 1
5-41 31-234-00 RING AND PINION GEAR SET 3.00 RATIO 1
5=42 80~702-00 “"0" RING-DRIVE PINION BEARING RETAINER 1
5-43 87-555~30 BALL BEARING, REAR, PINION PILOT 1
544 41-714~80 DRIVING PINION PILOT BEARING RETAINER 1
545 41-996~00 PLUG (LEVEL) 1/2" WITH RECESSED TOP 1 OR 3
5-46 91-5@9-09 SPRING CLIP @ OR 1
5-47 80~554~00 TAPERED ROLLER BEARING-PINION SHAFT 2
5-48 8p-125~00 TAPERED BEARING RACE-PINION SHAFT 2
5-49 41~715~-10 PINION BEARING CASE ASSEMBLY AND BEARING 1

RACES
5-5@ 45~0321-00 GASKET GEAR CASE TO PINION BEARING ASSEMBLY 1
5=-51 16-415-00 SPACER PINION SHAFT (.44¢" THICK) 1
5-52 16~410-00 SPACER PINION SHAFT (.918" THICK) 2 TO 6
5-~53 16-411-00 SPACER PINION SHAFT (.005" THICK) 2 TO 6
5-~54 16=414-00 SPACER SPROCKET (.500" THICK) 1
5-55 41-371-30 BRAKE ALIGNMENT BRACKET 2
5«56 88~-380-20 HEX HEAD CAP SCREW 5/16" X 3" NC 9
5~57 41-989-00 PLUG (FILLER LEVEL AND DRAIN) 1/4" N.P. T. 2
5-58 88~-228-61 WASHER 5/16" NC (HEX) 14
5-59 88-~-@89-81 LOCK NUT 5/16" X 1" NC 2
5-60 88-~g80-11 HEX HEAD CAP SCREW 5/16" X 1" NC 2
5~-61 85-270-00 EXTENSION SPRING 1-1/4" OD X 4-3/8" FREE g OR 1

LENGTH
5-62 43-201-00 GEAR CASE COVER 1
5-63 45-331~00 OIL SEAL~GEAR CASE TO PINION 1
5-64 41-532-00 BRAKE DRUM (SPLINED) 1
5-65 97-250~33 NUT-PINION 3/4" -28 EXTRA FINE THREAD 1
5-66 41-661~30 FULL BRAKE BAND FOR 6" DRUM !
5-67 50~656-00 BRAKE LEVER ARM 1
5-68 88~517-11 COTTER PIN 3/32" x 1" 1
5~69 96-771-00 CLEVIS PIN 3/8" x 3/4" FACE TO HOLE 1
5-74 88-P89-80 NUT - 5/16" N.C. (HEX) 19
5-71 88-101-13 'HEX HBEAD CAP SCREW 3/8" x 1-1/4" NC, GRADE 5 5
5~72 41-372-09 BRAKE MOUNTING BRACKET 1
5-~73 85-360-00 COMPRESSION SPRING 5/8 OD X 2-1/2" LONG 1
5-74 88-198-60 WASHER 3/8" FLAT CUT 4
5-~75 88-100~24 HEX HEAD CAP SCREW 3/8" X 4" NC 1
5-76 88~198~62 LOCKWASHER 3/8" 7
5-77 88-103~09 FLAT HEAD SOCKET CAP SCREW 3/8" X 3/4" NC 4
5-78 30~506-00 CHAIN~36 LINKS (FOR 42 TOOTH SPROCKET) 1
5-78 39-507-09 CHAIN-41 LINKS (FOR 59 TOOTH SPROCKET) 1
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POWER TRACTION DRIVE AXLES continued
REFER TO FIGURE 5

FIG. I.D. T-D PART NO. — DESCRIPTEON QTY.
5-78 39-508-900 CHAIN—48 LINKS (FOR 81 TOOTH SPROCKET) 1
5-78 30-329-11 CHAIN, DOUBLE STRAND, #35 ROLLER, 96 PITCHES 1

36" LONG, ONE PIECE, USED WITE 15-81 RATIO
DOUBLE TOOTH SPROCKETS

5~78 30-320-12 CHAIN, DOUBLE STRAND #35 ROLLER, 84 PITCHES 1
31-1/2" LONG, ONE PIECE, USED WITH 15-60 RATIO
DOUBLE TOOTH SPROCKETS

5-79 30-370-10 SPROCKET, 81 TOOTH FOR #35 DOUBLE STRAND 1
ROLLER CHAIN, F2 SPLINED HUB
5-79 30-278~11 SPROCKET, 60 TOOTH FOR #35 DOUBLE STRAND 1
ROLLER CHAIN, F2 SPLINED HUB
5~79 30~391-09 SPROCKET~-42 TOOTH WITH SPLINED HUB 1
5-79 30-892-30 SPROCKET-59 TOOTH WITH SPLINED HUB 1
579 39-093~09 . SPROCKET-81 TOOTH WITH SPLINED HUB 1
5-80 97~199-0@ WOODRUFF KEY -~ 3/16" 1
5«81 30-879~09 SPROCKET, 15 TOOTH FOR #35 DOUBLE STRAND 1
ROLLER CHAIN, 3/4" BORE, 3/16" KEYWAY
5-81 30-980-80 SPROCKET-15 TOOTH X 3/4"™ BORE 1
5-82 17-118-19 SHAFT COLLAR~3/4" WITH KEYWAY 1
5-83 45~302~F0 GASKET-GEAR CASE COVER 1
5-84 88~239-82 JAM NUT-3/4" NF (HEX) 1
5-85 44-352-53 GEAR CASE BACK PLATE (ANGLE MOTOR MOUNT) 1
ADJUSTABLE
5-85 44-352-52 GEAR CASE BACK PLATE (VERTICAL MOTOR MOUNT) 1
ADJUSTABLE
5-86, 87 SEE SECTION 12
5-88 19-975~39 TIRE, 4.80 X 8 FOUR PLY SUPER RIB-TUBELESS 2
589 13-989-09 VALVE STEM FOR TUBELESS TIRE 2
5-91 13-738-09 TIRE, TUBE & WHEEL, 4.8¢ X 8, SIX PLY STEEL 2
GUARD TIRE (FIVE 1/2" HOLES ON 4-1/2" -BOLT
CIRCLE)
5-91 13-~734-30 TIRE & WHEEL, 4.80 X 8, FOUR PLY SUPER RIB 2
TUBELESS TIRE (FIVE 1/2" HOLES ON 4-1/2"
BOLT CIRCLE)
5-96 12-954-00 WHEEL FOR 16-1/4" X 11-1/4" SOLID CUSHION 2
TIRE (FIVE 1/2" HOLES ON 4-1/2" BOLT CIRCLE) 2
5-96 12-850-939 WHEEL FOR 16 X 4 X 12-1/8" OR 17 X 4-1/2" 2
X 12-1/8" SOLID CUSHION TIRE. (FIVE 1/2" HCLES
ON 4-1/2" BOLT CIRCLE)
5-97 19-~-261-29 TIRE, SOLID XTRA CUSHION, ALL SERVICE 16-1/4 2
X 4 X 11-1/4"
5-97 10-~250~00 TIRE, SOLID CUSHION, SMOOTH 16 X 4 X 12-1/8" 2
5-98 13=984=1g TIRE AND CAST IRON WHEEL 16-1/4 X 4 X 11-1/4" 2
SOLID EXTRA CUSHION, ALL SERVICE TIRE (FIVE
:} 1/2" HOLES ON.4-1/2" BOLT CIRCLE)
5-98 13-952~19 TIRE CAST IRON WHEEL 16 X 4 X 12-1/8 SOLID 2
CUSHION TIRE (FIVE 1/2" HOLES ON 4-1/2" BOLT
CIRCLE)
5-106 45-044-30 GASKET - REAR AXLE BEARING 2
5-118 88-527-11 COTTER PIN 1/8" X 1" (AXLE VENT) 1
5-119 88-g88-61 WASHER 5/16" SAE 11
5-121 88-199-81 3/8 NC LOCKNUT 1
5-122 80~703-08 "O" RING MOTOR MOUNT SEAL 1
5-123 70-454-00 MOTOR MOUNT PLATE 1
—5=124 B88-067~-11 SOCKET SET SCREW 1/4" NC X 1* 1
5-125 88-069-80 NUT, 1/4" NC (HEX) 1
5-126 88-179-89 NUT 3/8" NC (HEX) 3
5-127 16~430~30 SPACER 1-1/4" ID X .125" THICK g - 1 OR 2
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POWER TRACTION DRIVE AXLE continued
REFER TO FIGURE 5

FIG. I.D. T-D PART NO. DESCRIPTION o QTY.
5-128 88-140-14 HEX HEAD CAP SCREW 1/2" X 1-1/2" NC 3 OR 4
5-129 88-149-81 1/2 NC LOCKNUT 3 0R 4
5-130 88-180-11 HEX HEAD CAP SCREW 5/8 X 1-1/2 NC (MODEL E) 1
5-131 88-188-62 . LOCK WASHER 5/8" (MODEL E) 1
5-137 88-108-63 LOCKWASHER, 3/8, INTERNAL TOOTH 5
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MOTOR MAINTENANCE, SERVICE AND ADJUSTMENT
ELECTRIC MOTORS
REFER TO RESPECTIVE FIGURES

Detailed service procedures covering maintenance of bearing brushes and
commutator are covered in this section. DO NOT PERFORM THIS PROCEDURE WHILE
BATTERIES ARE BEING CHARGED.

Maintenance of electric motors should be referred to personnel with experience
and equipment. Should it be necessary for you to order replacement parts for
your motor, IT IS NECESSARY TO INCLUDE COMPLETE NAMEPLATE DATA WITH ORDER.

MOTOR MAINTENANCE -~ BRUSH INSPECTION AND REPLACEMENT

1.

2.

3.

4.

Remove cover, exposing brush assemblies. Lift brush from holder for

inspection.

If brushes are worn, remove, install new brushes. Use fine sandpaper to

"seat in" new brushes to commutator. To determine when to replace worn

brushes, proceed as follows:

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

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

NOTE: When one brush is replaced in a motor, it is considered good

maintenance practice to replace all brushes.

Check operation of each brush to assure that brush slides freely and does

not bind in holder.

Replace cover.

MOTOR DISASSEMBLY AND REASSEMBLY

1.
2.

3.
4.

5.
6.

7.

8'
9.
19.
ll‘
12.
13.

Remove motor from vehicle as described in Section 11.

Determine if witness marks on end bell and stator housing are present. If
not, mark end bell and housing to assure proper relation of brushes and
commutator when reassembling,

Remove cover, exposing brush assemblies. Lift brushes from 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.

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

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.

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

0il bearing housing lightly to aid in reassembly.

Reassemble motor taking care that all parts are kept clean.

Install brushes and "seat in" with fine sandpaper.

Check operation of each brush to assure that brush slides freely in holder.
Replace cover

Reassemble to vehicle as described in preceding subsection.

NOTE: If motor terminal studs were removed for inspection, refer to Section 11

for correct procedure to avoid damaging studs.
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D. C. MOTOR

Replacement parts for G.E. Motor 5BC48JB445 3.9 H.P. 12 volts Taylor-Dunn part
number 78-819-09

FIG. I.D. T=D PART NO. DESCRIPTION QTY.
1 70~207~30 FIELD COIL SET 1
2 80-210~39 BALL BEARING 2
3 —45-589-58 seaL, o1 W& -50%~4d 1
4 3-803-109 BAND, BRUSH INSPECTION 1
—_—5 23397 ~Ff—~——ARMATURE—TERMINAL TO BRUSHES 2
6 85-415-3g - SPRING 4
7 70~173~09 BRUSH HOLDER ASSEMBLY WITHOUT BRUSKES, SPRINGS 1
8 7¢-115-98 BRUSH ‘ . 4
9 79-213-67 INSULATOR XIT 1
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D. C. MOTOR

NOTE: BRUSH MEASUREMENT HOLES (2) WITH
NEW BRUSHES A 1/16T DIAMETER ROD
CAN BE INSERTED APPROXIMATELY .788"
INTO THE BRUSH MEASUREMENT HOLES.
BRUSHES SHOULD BE REPLACED WHEN ROD
CAN BE INSERTED 1.568" INTO HOLE.
‘ TH1S LEAVES APPROXIMATELY 1/8" WEAR

REMAINING .

Replacement parts for G. E. Motor 5BC48JB754 (4.5 / 6.8 H.P. Motor) Taylo‘i:—Dunn
part number 7@-g49-00

FIG. I.D. T-D PART NO. DESCRIPTION QTY.
1. 70=205~30 FIELD COIL SET 1
2. 80-200~30 BALL BEARING, COMMUTATOR END 1
3. 80-504~30 BALL BEARING, PULLEY END 1
5. 76-172~00 BRUSH HOLDER ASSEMBLY (WITHOUT BRUSHES) 1
6. 70-104=-30 BRUSH ASSEMBLY 2
— 8 E=4 T 200 SPRING, BRUSE EXTENSION 4
8. 70-250-20 GASKET, TERMINATL 4
9. 45-506~00 OIL SEAL 1
12. 79-210-62 INSULATOR KIT, MOTOR TERMS 1
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D. C. MOTOR

FIG. I.D. T~D PART NO. DESCRIPTION

QTY.

70-054~00 D. C. MOTOR 6.7 / 18.9 HP G.E 5BC49JB399 1

1. 70-233~10 FIELD COIL SET 1

2. 80-200-00 BALL BEARING, COMMUTATOR END 1

3. 80-504~00 BALL BEARING, PULLEY END 1

4. 70-195-19 ARMATURE TERMINAL TO BRUSH 2
5. 79-188-90 BRUSH HOLDER ASSEMBLY 1

6. 18~3185~88 - ——MOTOR BRUSH 4

7. .85~412-00 BRUSH EXTENSION SPRING 4

8. 39-802-90 BRUSH EXTENSION COVER 4

9. 45-508-00 OIL SEAL : 1

14. 70-210-62 MOTOR TERMINALS INSULATOR KIT 1
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]
D.C. MOTOR
ITEM NO. PART NO. DESCRIPTION QTY.
78-354-39 D.C. MOTOR 6.7/18 HP PRESTOLITE MVB 4041
1 70=-210-65 KIT TERM STUD 4
2 70-195~10 BRUSH 18 HP PRESTOLITE 4
3 30~-802~20 COVER, BRUSH INSPECTION 4
4 780-188-10 ASSEMBLY, BRUSH HOLDER W/O BRUSHES OR SPRINGS 1
5 85-412-10 SPRING, BRUSH 10 HP PRESTOLITE 4
6 45~-508-20 SEAL, 18 HP PRESTOLITE 1
- 7 79-354=-31 ARMATURE, W/FAN, 10 HP PRESTOLITE 1
8 80-504-20 BEARING, BALL, COMMUTATOR AND PULLEY 2
9 70-2083-20 FIELD COILS (SET) 1

NOTE: THIS MOTOR IS FOR USE WTTH PWR-TRNN 2IRA
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D. C. MOTOR

REPLACEMENT PARTS FOR G.E. MOTOR 5BT1326B96 (19/15 HP MOTOR)

TAYLOR~-DUNN PART NUMBER 78-061-00

FIG. I.D. T-~D PART NO. DESCRIPTION QTY.
2 80-504-90 BALL BEARING COMMUTATOR END 1
3 80-206~-00 BALL BEARING, SHAFT END 1
5 79~-171-90 BRUSH HOLDER ASSEMBLY WITHOUT BRUSHES OR SPRINGS 1
6 78-112-90 DUAL MOTOR BRUSH, ONE TERMINAL 4
7 85-398-09 BRUSH SPRING 8

FOR USE WITH G.E. EV-1 POWER SOURCE
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MAINTENANCE PROCEDURES
REFER TO FIGURE 7
MECHANICAL CONTROL LINKAGE

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

The foot treadle is a combination brake and accelerator control. It pivots
near its center and operates the program switch or PWR-TRON through a lever and
link located on the front portion of the treadle. The treadle and pivot shaft
are an integral unit. The brake control lever is fixed to the pivot shaft and
through its linkage operates the brake lever arm and brake band.

The treadle assembly being an integral unit, simultaneously operates the
release of braking action while motor power is being applied and conversely
disconnects motor power when braking action is applied.

The automatic (deadman) brake lever system couples to the treadle Dbrake
linkage. A heavy spring and spring tension control lever supplies the brake
apply power when the foot is lifted from the treadle.

The safety interlock and brake pressure release pedal is located for left foot
operation. It is designed to lock the spring pressure control lever in the
released position when foot pressure is applied to the pedal. Depressing the
pedal also engages the safety interlock switch which completes the control
circuit for running position. Releasing the pedal applies automatic brake
spring pressure and disconnects the power t¢ the motor.

The various mechanical linkage components are located under the operator's
platform with the exception of the accelerator link which is located within the
control console.

All wear points should be lubricated monthly using pressure gun grease at the
four points equipped with zerk fittings, and all purpose engine o0il at other
points. Refer to Maintenance Guide Section 4 and Lubrication Diagram Section
5.

For service and adjustments refer to the following sections:
Section 11 For brake band service and adjustments.
Section 13 For treadle and automatic brake linkage aservice and adjustment.

ADJUSTMENT OF AUTOMATIC (DEADMAN) BRAKE LINKAGE

l. With power disconnected depress treadle fully and place wooden block or
wedge at rear of treadle to lock into position.
NOTE: Front tip of treadle (toe end) should measure 1/2" to 1" below
surface of operator's platform.

2. Observe position of program switch "J" hook. Correct position is when "J"
hook and high speed contact bar are in exact alignment. If "J" hook is not
correctly aligned loosen two bolts attaching insulator board to accelerator
link. Adjust "J" hook position by sliding assembly within slotted holes
porvided in accelerator 1link. If slot is not sufficient to provide
alignment then place assembly in approximate center of slots tighten bolts
and re-adjust blocking on treadle to move "J" hook into alignment.

3. Observe position of brake lever bell crank, 1located under operator's
platform. Spring should be just touching angle frame member at the point
where it is hooked to bell crank. If not in correct position loosen clevis
lock nut, (treadle to bell crank link) remove clevis and adjust length of
link to bring bell crank into proper position.
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SERVICE AND ADJUSTMENTS continued
REFER TO FIGURE 7
MECHANICAL CONTROL LINKAGE

Replace clevis and tighten lock nut.

Remove clevis pin and clevis from brake lever arm (on "Power Traction"
Drive) and adjust brake rod length so that brake lever arm is a maximum of
1/16" from gear case cover. It is preferable to have the brake lever arm
just making contact with the gear case cover as this provides an additional
stop in the control linkage.

Remove block or wedge releasing treadle to normal off position.

Adjust brake band as outlined in Section 11 so that brake is applied during
last quarter of treadle travel. Be certain that Program Switch is in the
off position prior to application of brake. Normal condition will provide
approximately 1" of "J" hook travel beyond the off position, prior to brake
engagement and will increase as the lining wears.

To compensate for normal lining wear, adjust only the brake band as outlined
above and Section 1ll.

REMOVAL OF BRAKE LEVER BELL CRANK OR SPRING PRESSURE CONTROL LEVER

ll
2.

3‘

4.

Disconnect power by removing battery plug.
Unhook spring.

To remove bell crank it is necessary to remove clevis pin, clevis and
spherical rod end on brake rod and brake linka attached to bell crank.

Remove 5/8" pivot screw from the lever which is to be removed and lift lever
out of vehicle.

REINSTALL BRAKE LEVER BELL CRANK OR SPRING PRESSURE CONTROL LEVER

1‘

The levers should be installed in the reverse order to which they were
removed. NOTE: The Pivot screw is threaded through the tapped hole in the
lever. The clearance between the lever and the pivot block is provided by
threading the pivot screw approximately 1/8" to 3/16" beyond the lever
before allowing the screw to engage the threads in the pivot block.
Extending the screw more or less from the lever before entering the pivot
block will provide more or less clearance as needed.

It is important that both levers must swing freely without binding after the
pivot screw has been locked into position. Lock pivot screw by tightening
the head of the screw against the lock washer and lever.

If the levers have been damaged or bent it may be necessary to remove and
straighten or possibly replace them. Should the levers bind against the
chassis or the spring it will interfere with the automatic brake action.



SECTION 13 SECTION 13
Page 3 Page 3

SERVICE AND ADJUSTMENTS continued
REFER TO FIGURE 7
MECHANICAL CONTROL LINKAGE

ADJUSTMENT OF TREADLE RETURN SPRING PRESSURE (VEHICLES WITHOUT SPRING RELEASE)

1.

Located under the operator's platform, is the brake spring control lever.
It is equipped with 2-1/2" adjusting bolts and lock nuts. These bolts hold
the lever in position to provide suitable operating spring pressure.

Lengthening the bolt nearest the center frame member and shortening the
opposite bolt moves the lever towards the left side of the vehicle. This
INCREASES the brake spring pressure. Adjusting the lever in the opposite
direction towards the center of the vehicles DECREASES the brake spring
pressure.

It is recommended that the lever be adjusted to provide sufficient return
pressure so vehicle program switch will return to neutral when treadle is
released. If spring pressure is too great, it will be more difficult to
operate treadle and brakes will be applied severely when treadle is
released. If spring pressure is too light program switch may not return to
neutral and vehicle will continue to run with power on when treadle is
released.

ADJUSTMENT OF WALK-ALONG CONTROL LINKAGE

NOTE:

Adjustments of walk-along controls should be made after all other control
linkage adjustments are completed.

Adjust clevis on accelerator link so that control handle swings freely
throughout full operating range of treadle and is in a comfortable position
to operate.
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MECHANICAL CONTROL LINKAGE
FIGURE NUMBER 7

FIG. I.D. T=D PART NO. DESCRIPTION QTY.
7-1 88-g60-09 HEX HEAD CAP SCREW 1/4" X 3/4" NC 2
7-2 58-628~00 ACCELERATOR LINK 1/8" X 1" X 12-3/4" 1
7-3 88-369~86 NUT 1/4" NC FLEXLOCK 1
7-4 88-519~09 COTTER PIN 3/32" X 3/4" . 2
7-5 88-180~15 HEX HEAD CAP SCREW (PIVOT SCREW) 2

: 5/8" X 1-3/4" NC :
7-6 88-188~62 LOCK WASHER 5/8". 2
7-7 87-2371~20 GREASE FITTING 3/16" DRIVE 4 OR 5
7-8 96=-772~00 PIN CLEVIS 3/8" X 1" 3
7-9 98-601~-20 RUBBER BUMPER g OR 2
7-19 96-762-00 CLEVIS 3/8" CAST 2
7-11 88-119-80 NUT 3/8 N.F. HEX 2
7-12 58-828~00 ROD 3/8" NF X l1-1/2" 1
7-13 86-520-00 ROD END, 3/8" SPHERICAL BEARING 1
7-14 88-100-14 HEX HEAD CAP SCREW 3/8" X 1-1/2" NC 1
7-15 50-647-20 BRAKE LEVER BELL CRANK 1
7=-16 88-109-81 LOCKNUT 3/8" NC HEX 1 OR 5
7-17 58-827-00 BRAKE ROD 3/8" PIPE WITH 3/8" PIPE N.F. END 1
28" LONG

7-18 85-280-30 SPRING 1-3/8" OD X 7-3/4" LONG (EXTENSION) 1
7-19 50-648-30 BRAKE LEVER - SPRING PRESSURE CONTROL g OR 1
7-19 55=646=00 BRAKE SPRING CONTROL LEVER g OR 1
7-28 88~140~14 HEX HEAD CAP SCREW 1/2 X 1-1/2 N.C. 1
7-21 98-380~00 HAND GRIP 2
7-22 50~645~00 COVER PLATE 2
7-23 88-~1g2-~11 CARRIAGE BOLT 3/8 X 1 N.C. 4
7-25 50-644-90 HANDLE ASSEMBLY 1
7-29 58-629-09 ACCELERATOR LINK (WALK-ALONG CONTROL) 1
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MAINTENANCE PROCEDURES
REFER TO FIGURE 18
SPEED CONTROL PROGRAM SWITCH (RHEOSTAT)

The program switch is a three speed, sliding open bar type, which controls the
speed of your vehicle by controlling the resistance in the motor circuit.

The three flat copper bars and a movable J-Hook are the major parts in the
switch. With proper adjustment and lubrication the switch will give many
months of trouble free use. It doesn't take much grease to do the job, but it
should be done weekly. Monthly the space between the bars should be cleaned
with a piece of wood or plastic or steam cleaned if possible. When J-Hook is
worn to 1/8" thickness, replace J-Hook and power bars.

Refer to Service and Adjustment Section 15 of this manual for proper adjustment
and service procedures.

It is recommended that all terminal connections be checked and tightened at
least once a month. Care should also be taken at each inspection to ensure
that proper contact is maintained between J-Hook and power bars.

J-Hook and accelerator linkage should work freely allowing return spring to
always return J-Hook to neutral bar when accelerator is released.

Refer to Lubrication Diagram Section 5 for proper lubrication.

MAINTENANCE PROCEDURES
REFER TO FIGURE 10A
GENERAL ELECTRIC SYSTEM

Your electrical system has been installed with care, utilizing guality
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 solenoids, fuses, switches, 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 over-come
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 6 = Trouble Shooting Procedures
Section 7 - Wiring Diagram
Section 12 - Motor

Section 14 & 15
Section 17

Speed Control
Batteries and Charger
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SERVICE AND ADJUSTMENT continued
REFER TO FIGURE NUMBER 10A
SPEED CONTROL PROGRAM SWITCH (RHEOSTAT)

CAUTION: Whenever service work is to be performed on the electrical system
disconnect the battery by unplugging power leads.

ADJUSTMENT OF J-HOOK PRESSURE BAR

1. Adjust J-Hook pressure bar by disconnecting J-Hook from accelerator 1link
and sliding J~Hook near the anchor bolt at neutral bar end. Anchor bolt is
held in position by 2 nuts. Loosen 1 nut and adjust the other until J-Hook
may be moved with a minimum of effort but not allowed to "jiggle"” freely.
At the opposite end of the pressure bar, adjust the spring pressure to
maintain snug contact between J-Hook and power bars. Too much spring
pressure will tend to make the J-Hook bind and stick. Too little pressure
will promote poor contact, causing burning and pitting to occur. Re-
connect operating arm to accelerator link and check operation of switch.
J-Hook should slide smoothly with very little noise. If noticeable
clicking noises occur as J-Hook passes over power bars, it is usually
indicative of poor J-Hook alignment. If necessary bend or twist connecting
strap until J-Hook contacts power bars in a flat and smooth manner.

CAUTION: Everytime adjustments are made to program switch, always check the
operation of the accelerator treadle. The J-Hook MUST return completely to
neutral bar when treadle is released from any position. Lubricate as outlined
in Section 5.

ADJUSTMENT OF J-HOOK TRAVEL
1. With power disconnected, depress treadle fully and place wooden block or
wedge at rear of treadle to lock into position.

NOTE: Front tip of treadle (toe end) should measure 1/2" to 1" below
surface of operator's platform.

2. Observe position of program switch J-Hook. Correct position is when J-Hook
and high speed contact bar are in exact alignment. If J-Hook is not
correctly aligned then refer to Section 13, and follow adjustment of
Automatic (Deadman) Brake Linkage.

REPLACEMENT OF J-HOOK

1. With power disconnected, remove 2 bolts attaching J-Hook to connecting
strap.

2. Slide J~Hook to full on position and open pressure bar by pulling against
spring pressure.

3. Roll J-Hook out from between pressure bar and power bars.

4. Replace J-Hook following reverse procedure.

REPLACEMENT OF PROGRAM SWITCH

1. Note location of wires connected to switch and mark accordingly, to ensure
their return to original location on re-assembly.

2. Remove wires at respective terminals.

3. Remove bolts connecting J-Hooks insulator to operating link.

4. Remove 3 bolts holding switch to bracket and remove switch.

5. Replace switch in the reverse manner to which it was removed.

6. Check and adjust program switch as outlined above.
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SERVICE AND ADJUSTMENT continued
REFER TO FIGURE NUMBER 1l4a
SPEED CONTROL PROGRAM SWITCH (RHEOSTAT)

REPLACEMENT OF POWER BARS

l. With power bar connected, remove terminal bolt and holding bolts.
2. Slide bar out of program switch.

3. Clean switch thoroughly and install new bar.

NOTE: Power bars tend to wear at the same rate, except when 1 bar may become
excessively burned because of poor contact. When replacing with new power
bars, it is important that all bars be of the same thickness. Binding and
sticking will occur when bars are not of uniform thickness.

It is recommended that power bars be replaced as a set rather than individually
to avoid the above condition.

Minor high points may be removed with a file to produce smooth switching
action.

4. Follow adjustment procedures previously outlined.

SERVICING SOLENOIDS

The solenoid contactors are completely enclosed and will not require any
internal servicing throughout their normal life. It is recommended however, to
check the terminal connections periodically. If a termianl connection becomes
loose, sufficient heat will be generated to cause permanent damage.

The control system utilizes a solenoid for interlock control features. Refer
to wiring diagram Figure 2 and Trouble Shooting Procedures, Section 6 for
assistance in locating defective solenoid.

LOCATING DEFECTIVE SOLENOID

l. Solenoid #1 (located at bottom of panel) is the safety interlock solenoid.
It is controlled by the safety interlock switch (left pedal), program
switch neutral position, the forward/reverse switch center contacts and
fuse #2.

Fig. 2 Test for presence of voltage at solenoid #1 coil terminals with
accelerator treadle in neutral position, safety interlock pedal depressed
and forward/reverse switch placed in either forward or reverse position.
Absence of voltage indicates failure of 1 or more of the above listed
components. If voltage is present yet vehicle will not run in any speed
position, solenoid is defective and will regquire replacement.

NOTE: Other factors such as broken wires, loose connections, burned out
resistor coils, etc. will produce similar conditions as defective solenoids
and therefore be corrected before replacing solenoid needlessly.
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RHEOSTAT PROGRAM SWITCE
FIGURE NUMBER 10
FIG. I T~D PART NO. DESCRIPTION QTY.
19-1 88-260-09 HEX HEAC CAP SCREW 1/4 X 3/4" NC 6
19-2 61-834=-51 INSULATING BOARD FOR J~HOOK -~ 2 HOLE PATTERN 1
19~3 88~069-87 NUT 1/4" NC FASTITE 4
18-4 61-883-00 J-HOOK TWISTED CONNECTOR STRAP 1
12-5 61-832~0% SLIDING J-HOOK BAR 1
19~6 61-835=13 NEUTRAL BAR 1
19-~7 88-~326~10 FLAT HEAD MACHINE SCREW 8-32 X 7/8 1
19~8 88~065=14 TRUSS HEAD MACHINE SCREW 1/4" X 1-1/2" NC 1
18-9 88-g68-22 HEX HEAD CAP SCREW 1/4" X 3-1/2" NC 1
16-10 88-069-14 HEX HEAD CAP SCREW 1/4" X 1-1/2" (TERMINAL BOLT) 1
1g9-11 88-06@~11 HEX HEAD CAP SCREW 1/4" X 1" 7
19-12 61-836~00 PRESSURE BAR 1
18-13 61-831~80 POWER BAR 3
1g-14 88~109~80 NUT 3/8 NC (HEX) 1
18-15 61-837~26 THREE SPEED SLIDING BAR PROGRAM SWITCH COMPLETE 1
. 12 VOLT
10-16 88-768~67 WASHER 1/4" FLAT 2
19-17 85~334~00 SPRING COMPRESSION 7/16" OD X 2" LONG 1
18-18 88~-069-86 NUT 1/4" NC (HEX) 1
18~19 88-329-86 NUT 8-32 FLEXLOCK 1
19-29 88-369-~80 NUT 1/4" NC (HEX) 1
19-21 88~g26-11 FLAT HEAD MACHINE SCREW 8-32 X 1" 1
18-22 88~329~-80 NUT 8-32 (HEX) 2
18-23 88-328-62 LOCKWASHER #8 1
18-24 61-837-27 THREE SPEED SLIDING BAR PROGRAM SWITCH COMPLETE 1
24 VOLT '
18-25 61~-832-15 SLIDING J-HOOK ASSEMBLY (INCLUDES J-HOOK 1
' INSULATING BOARD AND STRAP)

18-26 78-214-51 RESISTOR COIL #5 WIRE 12 TURNS - 24 VOLT ONLY 1
19=27 78-214~08 RESISTOR COIL #5 WIRE 5 TURNS - 12 VOLT 2 OR

61-837-04

AND 24 VOLT

MOUNTING BOARD 12 volt & 24 volt
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FIG. I.D.

SECTION 14
Page 7
MAIN POWER SWITCHING AND GENERAL ELECTRICAL
FIGURE NUMBER 18A
DESCRIPTION

T-D PART NO.

1gAa-1
18A-2
18A-3
1a-4
1ga-5

16A-6
182-7
12A-8
18A-9
10A-10

1a-11
18a-12
19A-13
10A~14
10A-15
19a-15

18A-16
19A-17
18A~18
1BA-19
10A~20

19a-21
lgn-21
18a-21
19a-22
18A-23

10a-~-24
18a-26
14a-27
10a-27
loa-28

71-870-00
88~069-80
88-g68-62

88-968-60

88-024~06

75-231-20
71~-501-00
88~-@29-86
98~603~00
75~-066-00

88-~369~87
78~016-80
88~065-14
78-214-20
72-510-00
72-511-00

88-888~-62
88-089-80
88-@65-@8
B8-048-62
88-g49-8¢

73-0800-00
73-281-20
73-082~-80
71-122-10
76-2020-80

79-823-90
79-824-209
78-304-20
78-302-20
71-120-20

SWITCH - FORWARD/REVERSE TOGGLE TYPE
NUT 1/4" NC (HEX)

LOCKWASHER 1/4"

WASHER 1/4" FLAT

ROUND HEAD MACHINE SCREW 8-32 X 1/2

JUMPER CABLE, 1g-1/2" LONG

HORN BUTTON

NUT 8-32 FLEXNUT

RUBBER GROMMET :

WIRING HARNESS - POWER & CONTROLS

NUT 1/4 NC KEPS

FUSE HOLDER - SECONDARY CIRCUIT.

TRUSS HEAD MACHINE SCREW 1/4 X 1-1/2" NC
RESISTOR COILS 2 FOR 12 VOLT,
SOLENCID 12 VOLT COMPLETE WITH HARDWARE
SOLENOID 24 VOLT COMPLETE WITH HARDWARE

LOCKWASHER 5/16

NUT 5/16 NC (HEX)

TRUSS HEAD MACHINE SCREW 1/4 X 5/8 NC
LOCKWASHER #10

NUT 19-32 (HEX)

HORN 12 VOLT

HORN 24 VOLT

HORN 36 VOLT

SWITCH -~ FLOOR MOUNT SAFETY INTERLOCK
RECEPTACLE - 175 AMP

FUSE - INLINE 28 AMP (STD. PKG OF 5)
FUSE - INLINE 30 AMP (STD. PKG OF 5)
RESISTOR, 2 OHM 1880 WATT - 12 VOLT MODEL
RESISTOR, 19 OHM 58 WATT - 24 VOLT MODEL
SWITCH IGNITION KEY

1 FOR 24 VOLT

11

2
1
1
4
4
11
4
4

Nl ol e SN S ol
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INTRODUCTION

This supplement has been prepared for the purpose of familiarizing the owner
with the operational features of the Taylor-Dunn PWR-TRON solid state speed
controls. The PWR-TRON 350 is developed and available only from Taylor-Dunn

and is warranted for one full year. Modifications to the control unit, drive

or power system will void the warranty.

12 OR 36 VOLTS
RECOMMENDED FOR
USE UP TO 18 HP
MOTORS
{INTERMITTENT )

PT 350
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PWR-TRON 359

GENERAL

The PWR-TRON unit is readily accessible when the front panel is removed. The
PWR-TRON unit performs two functions; forward—-reverse and acceleration via
mechanical linkage to the foot pedal. The PWR-TRON unit is a transistorized
supply that regulates the voltage fed from the battery through the accelerator
module, to control the speed of motor. This gives the operator full control of
the vehicle at all speeds and braking under all conditions.

FEATURES

Some of the inherent advantages over conventional (resistor type) speed
controls are:

l. Increased range; 39% (mileage may vary).

2. Positive current limit; increases motor and battery life.

3. No maintenance to PWR~-TRON required.

4. Power matched to motor; providing maximum power output during towing or
hauling.

5. Thermal protection from incorrect battery hookup.

6. Unit is protected from incorrect battery hookup.

7. "Low" battery protection; prevents run away currents and high temperatures,
should a motor short occur.

8. "Built-in" motor short protection; prevents run away currents and high
temperatures, should a motor short occur.

9. Controlled acceleration for smooth starting; no more jack rabbit starts.

19. Plug braking; while accelerator is fully depressed, reverse direction
switch, vehicle will automatically slow down, then accelerate in reversed

direction. Note, letting up on the accelerator then re-accelerating,
smoother control

will be achieved.

11. Modular construction provides simplicity in trouble shooting, parts
replacement and servicing in the field.

12. Each unit has a thermocouple that shuts off power at 164 degrees F which
is the operational limit of the PWR-TRON. The unit automatically resets
when it has cooled to approximately 130 degrees F.
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CIRCUITS AND OPERATION

There are two circuits included in the operation of the PWR-TRON, the control
circuit and the power circuit.

The control circuit (light gauge wire) includes key switch, deadman switch,
accelerator module, the PWR-TRON solid state controller, forward reverse switch
and solenoid panel.

The power circuit (heavy gauge wire) includes the batteries, forward reverse
switch and motor.

The two circuits operate as follows: (refer to Fig. 1)

CONTROL CIRCUIT (see Fig. 1)

Forward operation. Turn key switch to "ON" position and forward-reverse switch
to forward position, MS-1 is closed (when accelerator is initially depressed)
providing a current path on the forward solenoid coil and closing forward
contact on the forward~reverse switch. As the accelerator is depressed, the
voltage transducer (on accelerator) sensing a difference in the magnetic field,
will change the voltage, moving the vehicle forward.

POWER CIRCUIT (see Fig. 2)

Forward operation. When the control circuit is energized and the solenoid
contacts are closed, the current flow is then channeled through the PWR-TRON
and then to the power wiring. Motor speed is controlled by voltage output
from the PWR~TRON. The PWR-TRON is varied by the transducer in the PCB of the
accelerator module.

Reverse operation. The same circuit is used as forward operation except the
forward-reverse switch is moved to reverse current flow through the motor.

OPERATING YOUR PWR-TRON 350 EQUIPPED VEHICLE

Turn ignition ey to "ON". Select direction of travel by moving
forward/reverse switch to desired position. The right hand foot treadle is
also the accelerator. Apply toe pressure (Applying heel pressure applies brake
action) to foot treadle until vehicle is moving at desired speed.

You will notice your vehicle has @ smooth transistion from start to high speed
operation. This is a built-in characteristic of the PWR-TRON speed control,
avoiding "jack-rabbit" starts.

The left hand treadle controls the electric safety interlock. The motor is
always disconnected until the treadle is depressed. For further information
read Section 3, Brake Pedal, Automatic. Accelerator Pedal and Safety Interlock.
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WARNING

BEFORE WORKING ON THE PWR-TRON UNITS OR ANY SYSTEM, DISCONNECT BOTH THE MAIN
POSITIVE AND NEGATIVE BATTERY LEADS. PLACE THE FORWARD/REVERSE LEVER IN
NEUTRAL, TURN OFF AND REMOVE. ALWAYS SET PARKING BRAKE.

No regular maintenance is required.

Be sure ignition key is on before depressing accelerator pedal. DO NOT depress
pedal then turn on key. This is unsafe operation.

CAUTION

Do not steam clean or spray with water.

Make sure all wire connections are secure.

There are three modules as part of this system, solenoid panel, accelerator
module and PWR-TRON module. These are all easily removable for replacement and
service.

Only gualified service personnel should perform any replacement, adjustments or
servicing of the PWR-TRON module, solenoid panel or the accelerator module.

This will avoid the possibility of voiding your warranty on the PWR-TRON 354.

When returning vehicle to pre-service configuration make certain batteries are
properly connected to avoid damage.

GENERAL FEATURES

MAGNETIC ACCELERATOR MODULES Parts lists are identical for all vehicles except
for the rotor, PCB, spring and backing plate. This difference is noted on the
following drawings and parts list. The orientation of the accelerator rotor is
shown in the "OFF" position for all vehicles. Whenever a re—assembly 1is
necessary, a functional check is required.

This unit is directly interchangeable with the mechanical accelerator, mounting
in the same manner to the existing linkage. A transducer is mounted in the
printed circuit board acting as a sensing device when a magnet (mounted in the
pulley) passes over the transducer. This feature provides smoother
acceleration in forward and reverse.
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MAGNETIC ACCELERATOR MODULE (COVER,

88-089-81, 2 PLCS
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2w F 32wt
2=z 238
62-032-16
62~332~58 PCB, MAGNETIC ACCELERATOR W/COMPONENTS, E, 24/36 VOLT
62-932~50 ASSEMBLY, BACKING PLATE, E
PART NO. DESCRIPTION QTY.
71-127-0¢ Switch, Micro 2
88-gg5-11 4-40 x 1-1/4 Truss Head Screw 2
88-gg9-81 4-4@ Locknut 2
75-440-20 Receptacle, Sg. Flange 9 Pos. 1
75=140-91 Wire Harness (not shown) 1
94~-400-11 Adhesive, Instant Gap Fill 1
62-330-35 Rotor, Accelerator Module 1
85-352~36 Spring, Torsion .848 ID E, B 2-1¢, C, R 3-74 1
32-240-45 Bushing, 1/2 ID x 7/8 1l
16-512-10 Spacer, .255 ID x .465 OD x 906 2
62-030-50 Cam, 1 Inch Rod 2 Micro Switch 1
97~-399~10 Key, Woodruff 1/8 x 1/2 1
16-020-01 Spacer, 5/32 ID x .295 Long 2
62-~030~-47 Belt, 126 Tooth, .980 Pitch 1
62-030~-49 Pulley, 32 Tooth, .880 Pitch 1
97-180-30 Washer, Nylon 1/2 ID x .@31 Thick 1
88-~288-61 Washer, 5/16 SAE 3
88-840-08 Ring, Snap 1/2 Inch External 1
88-989-81 Locknut, 5/16 2
88-014-08 Screw, 6-32 X 5/8 Round Head Machine 2
88-760-18 Screw, 1/4 x 2-1/2 NC Hex Head Cap 1
88-069-81 Locknut, 1/4 NC 1
FOR MAGNETIC ACCELERATORS SEE SPARE PARTS LIST IN THIS SECTION
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MAGNETIC ACCELERATOR
FUNCTIONAL TEST
(Required When Components Are Replaced
ie, Pulley, Belt, Micro Sw. etc.)

Loosen the 5/16 hex nut on the small pulley (62-930-49). Do not install the
cover.

Adjust the trimpot to 1/2 of the full travel.

Rotate the rotor (62-830-35) to the full CCW position. Hold the lever in
this position.

Simulate 12 or 24, V.D.C. by connecting pin 4 to positive and pin 92 to
negative: Read output voltage at pin 2 relative to pin 9 (negative).
Rotate the small pulley CW to the point that the output voltage just starts
to drop after it has reached a peak. Tighten the nut on the small pulley
without moving the pulleys.

Adjust the trimpot to read an output voltage of 14.99 to 11.89 at full on
for 24 volt for 12 VDC, full on should be X VDC. X = 5.28 to 5.340.

To check the low speed, return the lever CW to where microswitch one is just
in the ON position. The output voltage should read 6.99 to 6.39 for 24 VDC.
For 12 VDC the low position should be ¥ VDC. Y = 3,20 to 3.34d.

If the reading is too high, the pulleys will need to be rotated a small
amount CW and the trimpot readjusted to read the high volts at full on.
Check the low speed output (step 6).

If the reading is too low, the pulleys will need to be rotated a small
amount CCW and the trimpot readjusted to read the high volts at full on.
Check the low speed output (step 6).

After the module is adjusted, apply a small amount of silicone sealer to the
trimpot. 1Install the cover and mount in vehicle.
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AeH/sz

62~035-00

PWR-TRON 350 SPEED CONTROLLER, 24 /36 VOLTS (62-835-12 12 VOLTS)
ITEM NO. PART NO. DESCRIPTION QTY.
1. 62-024~-29 Key Switch 1
2. 62-024-36 Resistor, 19 W 78 OHM 1
3. 62-035-21 Diode, Flywheel 1
62-035-21 Diode, Plugging 1
4, 62-@35-22  Capacitor ' 1
5. 62~835-25 Logic Unit 1
62-035=11 Logic Unit for Model E, 12 Volt 350, 62-g35-12 1

(All other detail parts are the same as 24/36 PT350)
6. 62-035-28 Block, Transistor 1
7. 62-035-31 Transistors, Driver 2
8. 62-935-32 Transistors, Power (set of 6) 1
9. 62=@35=33 Base Plate 1
19. 62-035~36 Resistor, 50 W .5 OHM 1
11. 62-024~37 Resistor, 19 W 18 OHM 1
12. 62-g35-38 Transistor Assembly, Driver, Driver 1
13. 62-048-23 Block Terminal 1
14, 88-348-61 Washer, #1080 SAE 3
15 89-030~08 Screw, 3 MM x 8 MM 25
16. 88-030-~12 Screw, 3 MM x 12 MM 13-
I7% 89-030~30 Screw, 3 MM x 30 MM 3
18. 62~324-35 Switch, Thermal 1
19. 62-935-29 Insulator, Diode Block 1
20. 62~g35-27 Insulator, Transistor Block 1
21, 62-035-35 Heatsink, Diode 1
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*SOLENOID PANEL ASSEMBLIES

72-560-12, 12V PANEL ASSY

A) 72-501-12 SOLENOID, SPST 12V
B) 72-501-13 SOLENOID, DPST 1l2V

72~560~00,24V PANEL ASS'Y 72-568~10,36V PANEL ASS'Y

|
|
A) 72—5@14;£LSOLENOID,SPST 24V ] A) 72-501-36 SOLENOID,SPST 36V
B) 72-5ﬂl:}%’SOLENOID,SPDT 24V | B) 72—521-37 SOLENOID,SPDT 36V
i
FIG. NO. PART NO. DESCRIPTION QTY.
1 72=506-50 Panel, Solenoid Mtg 1
2 61-838-51 Bar, Buss 2 x 5/8 CU 2
3 61-838-20 Buss, Curved 1
4 61-838-50 Bar, Buss 3 x 3/8 2
5 88~048-62 Nut 4
6 75=-224-19 Jumper, 5-1/4 IN, 18G, W/Diode 1
7 88-838-06 Screw, #14 x 1/2 Pan Head Sheet Metal4
8 88-818-06 Screw, #8 x 1/2 Pan Head Sheet Metal 2
—_— S ————F9=8240~=00 Circuit Breaker, 10 AMP 1
19 88-089-91 Nut, Hex Jam, 5/16 NC, Thin 9
11 75-235-=202 Jumper, Red, 4-1/4, 4 Ga 2
1

72-586-51 Cover, Solenoid Panel (Not Shown)
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INDICATOR

LEGEND
BK  BLACK R RED
8L BLUE Y YELLOW
BR  BROWN W WHITE
OR  ORANGE G GREEN
FWD FORWARD | D DIODE
REV REVERSE | V VIOLET
CB CKTBRKER | N NEUTRAL
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MODEL E PWR-TRON SYSTEM & LINKAGE

$5-123-10
®—):CC&ERATDR ROD DETAIL
ITEM NO. PART NO. . DESCRIPTION QTY.

1 62-@35-00 PWR~-TRON PT350

2 94~422-00 GREASE, HEAT SINK

3 88-g65-13 SCREW, 1/4 INCH X 1-1/4 INCH TRUSS HEAD

4 B8=g69-81 LOCKNUT, 1/4 INCH NC
75-142~12 HARNESS, CONTROL (NOT SHOWN)
75=141-12 HARNESS, POWER (NOT SHOWN)

5 72-560~-00 SOLENOID PANEL ASSEMBLY (24 VOLT)
72-560-10 SOLENOID PANEL ASSEMBLY (36 VOLT)
72=-568-12 SOLENOID PANEL ASSEMBLY (12 VOLT)

6 62~-932~16 MAGNETIC ACCELERATOR MODULE (24 & 36 VOLT)

_ 62-032~19 MAGNETIC ACCELERATOR MODULE (12 VOLT)

7 88-@65-09 SCREW, 1/4 INCH X 3/4 INCH TRUSS HEEAD

8 88-108-61 WASHER, 3/8 INCH

9 88-517-11 COTTER PIN, 3/32 INCH X 1 INCH

19 85-360-00 SPRING, 7/16 X 2=1/2
11 50-481-00 CONNECTOR
12 88-119-81 NUT, 3/8 NF, HEX
13 5¢-123-22 ROD, CONTROL
= =BO NUT, HEX 18-32 {FOR ATTACHING WIRE HARNESS
88-099-80 NUT, HEX 5/16 TO SOLENOIDS}
14 88-989-81 LOCKNUT, 5/16 NC, HEX

15 88-198-60 WASHER, 5/16 INCH

MHLH.!SE-‘NHHNLHNHHHHHI—'H\D\IHH
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CONTINUITY AND POWER CHECK

NOTE: VEHICLE DRIVE WHEELS MUST BE JACKED UP OFF FLOOR FOR FOLLOWING TEST.

CAUTION: THIS IS A FACTORY CHECKOUT PROCEDURE AND SHOULD ONLY BE MADE BY A
QUALIFIED MECHANIC.

After the PWR~-TRON system has been installed, a preliminary power check is
required, prior to fine tuning of the PWR-TRON. The vehicle should be ready
for basic operation at this time.

Lift green lead at S1 (refer to combined circuit diagram) and place a light
(12, 24 or 36V) in series with S1 and field pole on PWR-TRON. Place
forward/reverse switch in forward. Initiate accelerator slowly, 1light should
come up to maximum brilliance at full acceleration. Repeat same step for
reverse. If problems are encountered, see "Trouble Shooting" section. Also
check acceleration rate by quickly depressing accelerator full. Light should
come to full brilliance in 3 seconds. (CAUTION: DO NOT PERFORM PLUGGING WITH
LIGHT ATTACHED.) : '

When both steps are completed satisfactorily, place vehicle on floor, prepared
for operation and fine tuning of the PWR~TRON unit. Proceed to page on
"Trimpot Adjustment®.
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PT353
b TRANSISTOR SET
MUST BE REPLACED
AS A SET

KEY SWITCH

DRIVER TRANSISTORS
CONTROLS. SET. APPLY
SILTCONE SEALANT AROUND
EDGES o

DRIVERa DRIVER
TRANSISTOR

PT 350 TRIMPOT ADJUSTMENTS

Perform all trimpot adjustments in the order shown. All braking is done last.
1. CURRENT LIMITER - Turn full direction of arrow

2. ACCELERATOR - Turn full direction of arrow

3. MAX BRAKE - Turn full opposite direction of arrow to start.

4. BRAKE - Turn full opposite direction of arrow to start.

5. VOLTS ADJ. = Adjust trimpot so "solenoid clicks" on and motor whines when
accelerator switch is first closed

6. LOW SPEED MAX - Option feature, no adjustment required

AFTER ALL POTS HAVE BEEN ADJUSTED, COAT POTS WITH WHITE SILICONE SEALANT.
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TROUBLE SHOOTING
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{(USE COMBINED CIRCUIT FOR CORRECTIVE ACTION)

SYMPTOM

Vehicle goes forward
does not move in
reverse Qr vice versa

Vehicle goes Rev/Fwd
instead of Fwd/Rev
Vehicle goes in one
direction only also
moves in neutral.

Vehicle does not
accelerate properly,
full on, when checked
with light

Catastrophic transis=-
tor failure during

plugging

Vehicle operates then

stops. Motor whine
present. WARNING:

Do not operate.
Release accelerator
immediately.

Continued operation
could cause logic
damage.

Vehicle does not give
smooth acceleration
when viewed with test
light.

Test light indicates
acceleration but turns
off at full speed.

No output from control

PROBABLE CAUSE

Motor to solenoid wired
wrong or bad solenocid.
Battery voltage too low,
wire disconnected at
solenoid, coil shorts on
on solenoid, causes cir-
cuit breaker to trip:
Solenocid will not function

Wires reversed at Fwd/Rev
switch. Solenoid welded
shut in one position.

Solenoid GND connected
to field input (green)

Motor/bat. lead to pos.
(B+) on control omitted
or mis-connected

Plugging diode failure;

l. Yellow leads not pro-
perly connected.

2. Motor leads over 5'
long

3. Incorrect diode

Check accelerator module
wired incorrectly. Pins
4, 2 & 9.

Cam reversed on acceler-
ator module

Batteries not connected
or improperly connected
Key switch input not con-
nected/key-off micro
switch not connected

{no solenoids on)

ging diode.

CORRECTIVE ACTION

(See Combined circuit)
B neg from CB may be
wired to field on PWR-
TRON. Wire to B neg.
if required, replace
reverse solenoid.

Route white wire from
Fwd switch to motor.
Al and blue wire from
reverse switch to
motor, A2

(see combined circuit)
move to B neg. (same
action as item no. 1

{see combined circuit)
* Replace transistor
re-wire B+

Route yellow leads to

field terminal on PWR-
TRON unit. Check plug-
Replace

if necessary

Reroute wires per com-
bined circuit diagram

Remove accelerator
module. Remove acceler-
ator arm/shaft, re-

First, check key is on.
Make certain trim-~pot
has not been turned too
far. (into "overtravel"
area)
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TROUBLE SHOOTING (continued)
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{(USE COMBINED CIRCUIT FOR CORRECTIVE ACTION)

SYMPTOM

No apparent output
motor whines.

Vehicle ‘“growls"
during acceleration

Vehicle shudders and
shakes

Transistors must be replaced as matched sets:
controller.

PROBABLE CAUSE

Grade or load is too
great. Motor armature
or field short.

PWR-TRON B+ t0O reverse
solenoid (red lead)
wired wrong.

Battery voltage too
low

CORRECTIVE ACTION

See item 1. One direc-
tion missing, same
action as item no. 1.

({See combined circuit)
Red lead from B+ tied
to outside post. Re-
wire red lead to
reverse terminal post
as on reverse solenoid.

Check batteries
re-charge as necessary

See respective page for speed
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SUGGESTED SPARE PARTS LIST
PWR-TRON SPEED CONTROLLER SYSTEM

NUMBER OF CARTS

1-2¢ 21-50 58-UP

QTY. QTY. QTY.

T-D PART NO. DESCRIPTION REQ. REQ. REQ.
61-838-20 Buss, Curved 1 1 2
62-230-35 Rotor, Accel Module E 1 1 2
62-9030-58 Cover, Accel Module 1 2 4
62-032~16 Accelerator, Magnetic E 1 1 2
62-932~19 Accelerator, Magnetic E 12 Volt 1 1 2
62-032-35 Rotor, Magnetic Accelerator E 1 1 2
62-235-00 PT350 Speed Controller 1 1 2
62-@35-19 Cover, PT350 1 2 4
62-g35-21 Flywheel Diode 1 2 4
62-935~21 Plugging Diode 1 2 4
62-835-24 Capacitor 1 1 2
62=-035-31 Driver Transistors 1 2 4
62-035-32 Power Transistors 1 (set) 2 4
62~-335=38 Driver, Driver Transistor -1 2 4
72-235-10 Jumper, 2 In x 4 Ga. Red. 1 1 2
72-235-29 Jumper, 4-1/4 In x 4 Ga. Red 2 2 4
- 72-5@1-~12 Solenoid, SPST 12 V 1 1 4
2=-5@1-13 Solencid, SPDT 12 V 2 2 4
72-501~24 Solencid SPST 24V 1 1 2
72-501-25 Solenoid SPDT 24V 2 2 4
72-501-36 Solenoid SPST 36V 1 1 2
72-581~37 Solencid SPDT 36V 2 2 4
75~224~10 Jumper, 18 Ga w/diode 1 2 4
75-560~51 Cover, Sclenoid Panel 1 2 4
79-84p~09 Circuit Breaker 1 1 2
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OPTIONAL ACCESSORIES
T-D PART NO. DESCRIPTION . QTY.
71-370~00 SWITCH, TOGGLE TPDT 1
72-206-00 HEADLIGHT - SEALED BEAM 4" - 24 VOLT 1
72~-087~09 HEADLIGHT - SEALED BEAM 4" - 36 VOLT 1
72=-335-00 LIGHT - TAIL - 12 VOLT 1
72-332~00 LIGHT - TAIL -~ 24 VOLT OR 36 VOLT 1
78~333-90 RESISTOR FOR 36 VOLT TAILLIGHT 1
74-000~-20 HOUR METER 1
75-202~00 WIRE #0 (PER FOOT)
75=204~-00 WIRE #4 (PER FOOT)
75-208-00 WIRE #16 (PER FOOT)
75-302-0% CONNECTOR #0 WIRE
75-304~00 CONNECTOR #4 WIRE
75-308-00 CONNECTOR #8 WIRE
75~318-00 CONNECTOR #16 WIRE
75=4@2~53 TERMINAL LUG #0 WIRE 5/16" HOLE
75-404~53 TERMINAL LUG #4 WIRE 1/4" HOLE
75-404-54 TERMINAL LUG #4 WIRE 5/16" HOLE
75-408~52 TERMINAL LUG #8 WIRE 3/16" HOLE
75-408=53 TERMINAL LUG #8 WIRE 1/4" HOLE
75~418-51 TERMINAL LUG #16 WIRE #6 HOLE
75-418-52 TERMINAL LUG #16 WIRE 3/16" HOLE
75-418-53 TERMINAL LUG #16 WIRE 1/4" HOLE
72-374~00 BULB, SEALED BEAM, HEADLAMP, 36 VOLT FOR 36 VOLT
HEADLIGHT W/0O VOLTAGE DROPPING RESISTOR
72-073-0% BULB, SEALED BEAM, HEADLAMP, 28 VOLT FOR 24 VOLT
HEADLIGHT AND 36 VOLT HEADLIGHT WITH VOLTAGE
. DROPPING RESISTOR
73-004~00 HORN 12 VOLT 1
73-201~00 HORN 24 VOLT 1
73-002~-00 HORN 36 VOLT 1
74~-009-00 CHARGE INDICATOR (36 VOLT) 1
74=309=~19 CHARGE INDICATOR (24 VOLT) 1
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BATTERIES AND CHARGERS

MAINTENANCE PROCEDURES
BATTERYS

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

This emission is greatly incresased 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 358 to 408 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 1808 cycles, with appropriate use and care.

It cannot be over emphasized how important good maintenance procedures and
judicious care of your batteries will affect their useful 1life. 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
one other item. The charging eguipment 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 ther termination of the charge at the correct
time. no amount of overcharging will increase the battery capacity or raise
the specific gravity above its full charged condition.

Overcharging will reduce battery life. undercharging will cause poor vehicle
performance, and shorten the life of all electrical components, including the
batteries. Refer to Service and Adjustment section 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
emergency, but should not be reguired to do so regularly. The best way to
avoid discharging is to prepare a rigid schedule for charging batteries which
will insure against their being discharged beyond the limits of their
capability.

3. WATERING

Water must be replaced from time to time. The frequency and guantity 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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BATTERIES AND CHARGERS

BATTERY MAINTENANCE continued

4. CLEANING

Batteries pick up various kinds of dirt and dust, depending on their
surroundings 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 must surface in combination when certain kinds of
dirt becomes electrically conductive 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 strong solution of baking soda and hot water (1 1lb. 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 indicates 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.

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

a. Overcharging

b. Undercharging

c. Overdischarging

d. Excessive Water Consumption

e. Cleanliness

f. Worn Out Batteries

g. Excessive Current Consumption on Trucks
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 64 degrees below zero. Yet a battery in a very low state of
charge may freeze at temperatures around 19 to 15 degrees above zero.

A battery not in use maintains small amounts of chemical action which slowly
tends to dissipate the charged condition. It is wise to re-charge a battery
not in use every 1 to 2 months. If possible store the battery in a cool place,
as the self discharge rate is increased with warmer temperatures.
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BATTERY MAINTENANCE RECORD VEHICLE NO.
| | TDate TDate Date |
|BatterylCelllWater|Gravity|Gravity|Water|Gravity|Gravity|wWater |Gravity|Gravity|
|No. |INo. |OK or|Before |After |OK orl|Before |After |OK or|Before |After |
} I |Low |Charge |Charge |Low |Charge |Charge |Low |Charge |Charge {
1 |
|1 |72 I |
| |73 i |
I |71 1 | | |
| 2 [T 271 ] [ [ ] |
| {73 1 [ T |
| |~ 1 | I T |
| 3 |72 [ |
| I~ 371 | |
| =177 I ] ] |
I 4 | 2 | T | | |
| |—3 I ] I I |
| |71 | | i | |
I 5 |72 i 1 |
| EN | i |
| |71 |
| 6 |27 |
| |7 371 | 1 | |

1. CAUTION: Batteries emit explosive gases. During normal operation the con

centration of these gases is rarely sufficient to be considered
dangerous unless flame or sparks occur in the battery compartment
close to the vent holes in the battery caps. It is important
that this not be allowed to occur at anytime.
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
out 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.

Do not £fill an uncharged battery. Bring water level up to just cover the

plates, and complete filling after battery is fully charged. Use

distilled water. - Fill only to level indicated on battery.

Batteries which require unusually frequent watering may indicate

overcharging. Review charging practices and/or adjustment of transformer

taps in charger.

"Gravity should be kept between 1175 (30% charged) and 1268 (108% charged),

and gravity readings of all cells should be within 16 point range. When
they are not, an equalizing charge should be applied. Refer to information
under "Charging Time Chart" in Charger Handbook.

Periodically check for loose terminal posts or loose connections to
terminal posts, but not while batteries are being charged.

Keep tops of batteries clean, and free of moisture, grease, and acid films.
Any of these can cause current leakage.

Keep weekly (or oftener) record as shown in sample chart, for a new
vehicle or when charging results seem unsatisfactory, until satisfactory
charging continues for a four week period, then keep record on a monthly
basis.
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SERVICE AND ADJUSTMENTS
CHARGER AND BATTERIES

PARTS LIST, BATTERIES (SEE FIGURE 1)

T-D PART NO. DESCRIPTION

75=231~30 JUMPER, BAT, 18-~1/4 LG
75-234-80 JUMPER, BAT 18~1/4 LG
75~244-99 POWER CORD, SB 175 RECEPT
77~048-90 6V 256 AH TROJAN BATTERY
77-850~00 6V 350 AH TROJAN BATTERY
77~360~20 24V 340" AH INDUSTRIAL
77-061-20 36V 375" AH INDUSTRIAL
77-263-29 36V 425" AH INDUSTRIAL
77=-971-80 LIFT OUT BATTERY BOX
77=972-00 LIFT OUT BATTERY BOX (8 BATTERIES)
88-080-11 5/16 X 1 NC HEX HD CAP SCREW
88-089~80 5/16 NC HEX HD NUT
96-607-00 CLAMP, CABLE TIE-5, 5 INCH
98-615~90 GROMMET, RUBBER, 3/4 IN ID
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. Inside the
tube is a gracduated float.

The float will reach a point of equilibrium relative to the specific gravity of
the fluid in which it floats.

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

The specific gravity reading will range from 1108 for fully discharged
condition to 1268 for fully charged condition on the electric wvehicle 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
overcharging will raise the specific gravity above 1260 on the electric vehicle
type of battery. Actually overcharging will only injure the plates and shorten
pattery 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 section for additional information on battery testing and
charging methods.
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BATTERIES AND CHARGER

Equipped with all”>solid state controls, these
units automatically monitor the charge rate,
protecting your batteries from undercharge or
overcharge, thus allowing your batteries to
achieve their maximum life while always operating
at peak efficiency.

All units are constructed of the finest materials
and carry a written guarantee.

CHARGERS

Trojan industrial type batteries are offered as an optional item for 12, 24 and
36 volt D.C. operation, the features are as follows:

Full Magnetic Control automatically allows for full taper charge from high rate
to trickle.

Exact amount of Required Current is automatically replaced and completely
equalized, thus bringing every cell up to peak voltage at the end of each
charge cycle.

Charging Rate is held below the gassing point to insure longer battery life and
much less watering.

Antomatic Cell Equalization maintains every plate in exact electrical and
chemical balance. This means no hard sulphation, no unnecessary sluffing of
active materials, and no over or undercharging.

Electric Timer serves as back-up to automatic solid state control system.

Circuit Protection-overload-short circuit-reverse battery connection-surge
suppression on rectifiers.

Battery Compensation-Charging rate is easily readjusted to accommodate aging
batteries or batteries with faulty cells.
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BATTERIES AND CHARGERS
CHARGERS continued

INSTALLATION

The charger is designed for convection cooling, depending on a free circulation
of air.

Locate the charger as near as possible to the main power source.

IMPORTANT procedures prior to initial operation. Disconnect charger from
power line. Open front door, remove safety cover. Check connection to voltage
tap; it should match power line. On dual voltage models AC contactor should
match power line. Check that 248 line is not 208, if so connect to 208 voltage
tap.

Your charger is fully automatic, requiring no other attention than turning
the switch to 8~12 hrs; 8 hours is normal. Use 12 hours for hard working
applications. Set to 24 hours on weekends. WARNING! DO NOT DISCONNECT BATTERY
WITH SWITCH IN ON POSITION!

With the battery voltage controlling the rate of charge your charger will
antomatically replace current to bring your battery unit or units to full
charge condition plus equalization of all cells during a normal charging cycle.

The following instructions should be adhered to in placing your charger in
service:

1. Check name plate for AC (Alternating current) voltage rating. Your
charger is designed for 114.240, 480 or 528 volts AC or dual
combinations thereof. Proper line voltage adjustment assures maximum
operating efficiency.

2. Your DC (Direct current) voltage output should now be as follows:
(charger turned on, battery not connected)

6 cell chargers (12 volts) 15 volts
12 cell chargers (24 volts) 30 volts
15 cell chargers (3@ volts) 37.5 volts
16 cell chargers (32 volts) 4@ volts
18 cell chargers (36 volts) 45 volts

3 Phase Chargers have proper voltage stamped on the control board

Above readings are approximate, do not exceed the suggested DC output-a lower
reading than the suggested one is advisable if you cannot reach maximum.

DC voltage readings are determined on 2.5 volts per cell of battery to be
charged.

Above readings are compiled by connecting the positive and negativeleads
of a DC volt meter to the corresponding terminals on the charger receptacle or
same terminals on front panel.

Turn on charger switch. (Note that battery is not attached at this time.)
Read voltage on volt meter. If reading is not correct, adjust output on

Adjustment tap (upper part of control panel) left for lower, right for higher
output.
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BATTERIES AND CHARGERS
CHARGER OPERATION

Turn off switch, connect charger to battery and turn switch on. Observe
charging current on ammeter. On a discharged battery (1.150 or less specific
gravity) meter should show close to maximum charging rate.

If a battery is fully charged (1.268 specific gravity) charging rate
should have tapered to approximately 2 amps per 199 AH of capacity (finished
rate) or less, recheck line voltage adjustment.

If correct, move adjustment lead on control panel towards the high setting
one tap. Let the charger go through another overnight cycle. Repeat process
of moving tap until battery shows full charge 1.260 when charging current is a

approximately 2 amps per 199 AH of capacity (finished rate) or less after
completed cycle.

On the other hand, if after an overnight cycle ammeter is showing a
reading of 3 amps per 190 AH of capacity (finished rate) or more, check your
battery for faulty cells.

WARNING!1Li1L2111L}
AT NO TIME SHOULD AMMETER READ HIGHER THAN DC AMPERE RATING OF CHARGER

DO NOT DISCONNECT BATTERY WITH SWITCH IN ON POSITION.

120 VWITH CONTACTOR 120 V WITHOUT CONTACTOR
-
Ln / it
* PARTSLIST
1— Pilot Light
2—Fanif used
Q@ 0 0O 3—Timer motor
4-~Timer contacts
5—Power contactor
K, Power contactor
ACH L3 ___( MG A e
ww o

HOOK UP WITH OPTIONS 240 ONLY INPUT, 480 ONLY INPUT OR DUAL VOLTAGE INPUT.

30
-
“a ot ol
orags ven

. . &= . PARTSLIST
. (gD =~ 10— \Voltage surge protector
i = . 11— Power diode
) ﬁl A e~ N e 12— Saturable reactor
S e 13—Fuse

~G

* 2o " 14 —Meter shunt
(oo * 15— AMP meter
PO, " 16— Meter correction resistor
ca |«
E




SECTION 17 : SECTION 17
Page © Page 9

BATTERIES AND CHARGERS
CHARGERS continued

TROUBLE SHOOTING

IN CASE CHARGER DOES NOT OPERATE CORRECTLY
Check fuses on terminal panel inside charger.
Check fuse or breaker in AC supply.
Check battery connections on battery and connectors to charger.
I1f DC fuse blows, check for too high charging rate at start of charge,
dead or shorted cell in battery (2 volt or less per cell during charge) or
short in charging line, or shorted Diode.
If AC fuse Dblows, check for defective rectifier in charger. (This
condition will occur when battery is not attached). Defective Rectifier
will blow AC with battery not attached and will blow DC fuse immediately
when battery is attached with power off.

Weak or damaged rectifier can be detected thru sudden Amperage drop to
half of usual output or less.

Defective power transformer cannot increase or partially decrease output.
It will either decrease output to zero or blow AC fuses.

Defective control transformers will increase charging rate substantially.
No taper charge will occur.

Low outpu%t on initial installation usually is caused by connecting a
charger set on 2486V to a 208 VAC line.

CHARGER PARTS LIST

PART NO. DESCRIPTION

79~190-10 CHARGER, 12 VOLT, 196 AMP, SINGLE PHASE

79-192-10 CHARGER, 12 VOLT, 158 AMP, SINGLE PHASE

79-255~19 CHARGER, 24 VOLT, 64 AMP, SINGLE PHASE

79=275~19 CHARGER, 24 VOLT, 78 AMP, SINGLE PHASE

79-290-10 CHARGER, 24 VOLT, 196 AMP, SINGLE PHASE

79-355~10 CHARGER, 36 VOLT, 68 AMP, SINGLE PHASE

79-375=10 CHARGER, 36 VOLT, 76 AMP, SINGLE PHASE -

79~399-10 CHARGER, 36 VOLT, 168 AMP, SINGLE PHASE
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T-D PART NO.

(RN SN

Not shown

88-837-49
99-144-~-39
88-265-11
71-615~09
94-291-29

88-199-80
88-198-62
88~-198-60
77-863-99
71-614-00

71-617~09
88~140-14
97-809-g0
97-804~39
97-808-00

88-148-62
88-149-80
97-809-51
88-025-96
17-113-24

95-901-90
94-391-9¢
88-369-87
88-868-62
88-96d-@6

99-159-98g
71-618-90

71-618-18

75-126-00

SET
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BODY AND TRIM PARTS
DESCRIPTION QTY.
PAN HEAD SHEET METAL SCREW #14 X 3/4" 6
CUSHION - BACK REST 13" X 16-34" 1
TRUSS HEAD MACHINE SCREW 1/4" X 1" NC 2
BRACKET - PROGRAM SWITCH MOUNTING 1
EMBLEM (TAYLOR-DUNN) 1
NUT - 3/8" NC (HEX) 2
LOCKWASHER 3/8" 2
WASHER 3/8" FLAT 2
BATTERY CLAMP - ADJUSTABLE 1
DIRT PROTECTIVE PANELS (SET OF 3) 1
REAR PANEL - MOTOR COMPARTMENT 1
HEX HEAD CAP SCREW l/2" X 1-1/2" NC 4
HITCH - HOOK,PIN & EYE TYPE 1
HITCH - PINTLE TYPE 1
HITCH - AUTOMATIC COUPLING 1
LOCKWASHER - 1/2" 4
NUT - 1/2 " NC (HEX) 4
HITCH PIN - HOOK, PIN & EYE TYPE 1
TRUSS HEAD MACHINE SCREW 8-32 X 1/2°" 19
COLLAR - l-1/16" 2
KNOB - KNURLED PLASTIC HANDLE -~ 5/16 NC 2
DECAL (TAYLOR-DUNN) 2
NUT - 1/4" NC KEPS 2
LOCKWASHER 1/4" 4
HEX HEAD CAP SCREW 1/4" X 1/2" NC 4
BACKREST WITH CUSHION MOUNTING PLATE 1
CONSOLE COVER FOR VEHICLES WITH BATTERY 1

RECEPTACLE MOUNTED ON RT. SIDE OF CONSOLE
CONSOLE COVER FOR VEHICLES WITH BATTERY
RECEPTACLE MOUNTED TQ CONSOLE UPPEZR PANEL

Control harness, GE EV-1




OPERATING & MAINTENANCE GEKAD /244

INSTRUCTIONS

MODELS EV-1A, EV-1B, EV-IC, EV-iD
VOLTS 24-48, 48-84

EV-1* SCR CONTROL FOR ELECTRIC VEHICLES

CONTENTS

Page
Whatisan SCR? . . . . .. . .. .. ... .. 2
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*Trademark of General Electric Company

The information contained herein is intended to assist truck users and dealers in the servicing of SCR control furnished
by the General Electric Company. It does not purport to cover all details or variations in equipment nor to provide for every
possible contingency to be met in connection with installation, operation or maintenance.

Should further information be desired or should particular problems arise which are not covered sufficiently for the

purchaser’s purpose, the matter should be referred to the truck manufacturer through his normal service channels, not directly
to General Electric Company.

GENERAL @3 ELECTRIC



GEK-40724 EV-1 SCR Control

WHAT IS AN SCR?

Since the heart of the control is a silicon
controlled rectifier (SCR), a general understanding
of the characteristics of the device will be helpful.
The SCR is a semi-conductor rectifier used as a
latching switch; ie. it may assume either a
conducting or nonconducting state (On or Off).

CATHODE (PIGTAILY)

GATE

ANODE (STUD*)

The SCR can be tumed On by a momentary
application of control current to the gate. To turn
it Off, it is necessary in addition to removing the Fia. 2. Tvoical toct
turn-on signal from the gate, either to remove all ig. <. ypical contacior
power from the SCR or to apply momentary
reverse voltage between cathode and anode.

t Typical of SCR as used in GE control for electric
vehicles.

PHOTOS5 OF CONTROL

Fig. 3. Typical accelerator switch with cover
removed
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Fig. 4. Elementary diagram, General Electric EV-1 control for typical sit-down truck.
Refer to the monufacturer's instruction book for diagram for your specific truck.



GEK-40724 EV-]1 SCR Control

CIRCUIT OPERATION
(SEE FIG. 4)

The control circuit is energized by closing the
Key switch, Seat switch, and moving the Forward
or Reverse lever to either position and then
depressing the accelerator, thus closing the Start
switch. This applies power to the control card and,
if the static return to OFF and pulse monitor trip
requirements are satisfied, turns on the PMT driver,
which will close the selected directional contactor,
completing the circuit to the traction motor.

The control card supplies a gate pulse to 2 REC,
turning it on to a conducting state, allowing
current to flow from the battery through 1C, 2
REC, 1X, motor field, motor armature, current
sensor, and back to the battery. After 1C charges,
2 REC shuts OFF due to lack of current. The
control card checks that 1C is charged and unlocks
the gates to 1 REC and 5 REC.

The control card then supplies a gate pulse to 1
REC, tuming it ON to a conducting state, allowing
current to flow from the battery through 1 REC,
motor field, motor armature, sensor, and back to
the battery. 5 REC turns ON and allows current to
flow T4-T3, 1C, 1 REC, 5 REC back to T4-T3.
This current charges 1C positive (card terminal 7 is
now positive). This charge is now stored on the
capacitor until it is time to turn OFF 1 REC. This
charging cycle occurs in less than 1 millisecond
(0.001 seconds) and 5 REC shuts OFF.

Current continues to flow in 1 REC until the
control card turns ON 2 REC. When 2 REC
conducts, capacitor 1C discharges around the
circuit composed of 1C, 2 REC, 1X and 1 REC.
This dischar - current opposes the battery current
through 1 REC until the resultant current is zero.

PEAK
100 % CURRENT
—
-
=
b= AVERAGE
& 30%—{—t —[~—|=T~1 1~ CURRENT
D
(&)

ON OFF ON OFF ON OFF
TIME

Fig. 5. Battery current
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With reverse voltage across 1 REC, 1 REC is turned
OFF. Current continues to ficw in 1C. 2 REC,
motor and the battery loop until the capacitor
(card terminal 7) is fully charged negative. This
charge exceeds battery voltage by an amount
which is a function of motor current, and 2 REC
turns OFF. Figure 5 illustrates the pulsing of
current from the battery.

During the OFF time, the energy stored in the
motor, by virtue of its inductance, will cause
current to circulate through the motor around the
loop formed by 3 REC, thus providing what is
called “flyback current”. Figure 6 shows the
nature of the motor current, whick is composed of
both battery current and the inductive flyback
current. It should be noted that the average motor
current measured will be greater than the average
battery current. The SCR control, in effect, con-
verts battery current at battery volts into a higher
motor current and a lower motor volts.

The time for the next On and Off cycle to start
is determined by the time that the control card
takes to oscillate. The oscillation times are con-
trolled by the potentiometer in the accelerator.
Slow speed is obtained by having maximum ohms
in the potentiometer. As the resistance in the
potentiometer decreases, the speed of the motor
increases. With level operation, the SCR circuit is
capable of delivering approximately 85 to 90
percent speed. For full-speed operation, the 1A
contactor is closed to apply full battery voltage
across the motor.

CONTROL FEATURES

® OSCILLATOR - The oscillator section of the
card has two adjustable features, creep speed
and controlled acceleration, and one fixed fea-
ture, top speed.

o
100 % ~ AVERAGE

~ CYRRENT

CURRENT

ON OFF ON OFF ON OFF
TIME

Fig. 6. Moter current

300 Hz
150 Hz
1A Demand
Pickup
50 Hz
% ON
5 50 95 TIME
CS SCR range TS

Fig. 7. Oscillator frequency curve

With the accelerator potentiometer at maximum
ohms, the creep speed can be. adjusted with a
trimpot on the card. Top speed is fixed by card
design, and is obtained with the accelerator poten-
tiometer at minimum ohms.

The rate at which the oscillator may increase its
% ON time is limited by “Controlled Accelera-
tion”. The minimum time required to go from
creep speed to the 1A pickup point may be varied
by an indexed trimpot (C/A) on the card, adjust-
able from approximately 0.5 seconds to 1.0
seconds.

The % ON time has a range of approximately 5
to 95 percent. The center operating condition of
the oscillator is at 50 percent ON time with a
nominal 1.7 milliseconds ON time and 1.7 milli-
second OFF time. This corresponds to a maximum
operating frequency of about 300 hertz. At creep
the ON time will decrease to approximately 0.8
milliseconds while OFF time will become in the
order of 20 milliseconds. At full SCR operation,
this condition will be reversed (short OFF time,
long ON time). This variation of ON and OFF time
of the oscillator produces the optimum frequencies
through the SCR range. See Fig. 7.

® CURRENT LIMIT — This circuit monitors
motor current by utilizing a sensor in series with
the armature. The information detected across
the sensor is fed back to the card so current may
be limited to a maximum safe value. If heavy
load currents are detected, this circuit overrides
the oscillator and limits the average current. An
indexed trimpot for the current limit (C/L)
adjustment is provided to maintain the peak
voltage on the capacitor within its rating when
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used on high source inductance and/or low
motor resistance applications. Because of the
flyback current through 3 REC, the motor
current usually runs 2 to 3 times the battery
current. The (C/L) trimpot adjustment will
produce little or no variation of battery current
when used with high resistance motors.

® PLUGGING — Slowdown is accomplished when
reversing by providing a small amount of retard-
ing torque for deceleration. If the vehicle is
moving and the directional lever is moved from
forward to reverse, the motor field is reversed,
the motor armature is driven by the inertia of
the vehicle and acts as generator. This generated
current passes through 4 REC and the current
sensor. When the plug signal is initiated, the
oscillator circuit regulates at a plug current limit
level as set by the Plug trimpot on the control
card. This controls the pulse rate of 1 REC to
regulate the generated motor current and bring
the truck to a smooth stop and reversal.

® RAMP START — This feature provides SCR
torque to restart a vehicle on an incline. The
memory for this function is the directional logic
in the card. When stopping on an incline, the
Directional switch must be left in its original or
OFF position to allow the control to assume full
power when restarting in the same direction.
The “C/L" trimpot affects this torque.

FULL-POWER TRANSITION — This built-in
feature provides smooth transition from SCR to
1A bypass. This is accomplished by the SCR
continuing to pulse until the 1A contactor
power tips close.

1A CONTROL — The 1A contactor has 6 modes
of control:

1. DEMAND PICKUP (fixed feature of the
card) — If the oscillator has attained a %
ON time equivalent to a motor voltage of
80 to 85 percent of the available battery
volts, the 1A contactor will automatically
pick up. The 1A switch in the accelerator is
not necessary for this function. On “H3”
cards, this feature may be eliminated by
adding a jumper from R9 to R4.

2. TIMED PICKUP — This feature works with
the 1A switch in the accelerator. The
time-delay pickup of 1A is provided by a
circuit in the card. This feature allows 1A
to be picked up after a time delay without
reaching the demand point, and is normally
used to apply full power at near stall

conditions. This time delay is adjustable by
means of a 1A time trimpot on the card.

3.1A THERMAL HOLDOFF — This feature
prevents the 1A contactor from closing as a
function of time when the truck is in severe
thermal cutback to avoid torque jumps.
When a truck starts to go into thermal
cutback, the 1A time will rapidly increase
to infinity as the control goes deeper into
thermal cutback. On “E” and later cards,
this feature may be eliminated by adding a
jumper from R2 to R4.

4.1A CURRENT HOLDOFF — This feature
is obtained by not wiring in the 1A switch
in the accelerator. 1A will not pick up until
the vehicle can accelerate to a point where
the demand pickup will close the 1A
contactor.

5. 1A PLUGGING HOLDOFF — This built-in
feature is designed to prevent 1A closure
anytime during plugging.

6.1A DROPOUT (1A DO) — This adjustable
feature can be set to open the 1A contactor
if the traction motor is subjected to exces-

" sive currents. The dropout is adjustable
with the (1A DO) trimpot. The directional
or Accelerator switch must be returned to
NEUTRAL to unlock the dropout circuit.
Using this feature will reduce the 1A
contactor tip life, thus it should be used
only where needed to protect the motor.

® PULSE MONITOR TRIP — This function con-
tains three features: The look ahead, the look
again, and the automatic look again reset.

If 1 REC is shorted or 1A is welded, PMT will
look ahead and prevent F or R from closing if
either condition exists.

If 1 REC fails to commutate, or if 1A power tips
remain closed when they should be open, the
control will open F or R contactor. PMT will then
look again by testing for a fault and, if none,
reclose F or R. If the fault still exists, the F or R
will reopen and remain open.

If 1A closes before a second commutation
failure, the look again counter will automatically
reset. This eliminates the inconvenience of reset-
ting the PMT with the key switch if the tripping is
due to random noise.

When the PMT circuit prevents F or R-from
closing, the PMT circuit can be reset only by
opening the Key switch.
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® STATIC RETURN TO OFF — This built-in

feature of the conirol requires the operator to
return the directional lever to NEUTRAL any-
time he leaves the vehicle and returns. If the
Seat switch or Key switch is opened, the control
will shut off and cannot be restarted until the
Directional switch is returned to NEUTRAL. A
time delay (0.5 seconds) is built into the Seat
switch input to allow momentary opening of the
Seat switch. This same delay requires the Direc-
tional switch not be closed until both the Key
switch and the Seat switch have been closed for
0.5 seconds.

TIP BOUNCE TIMER — After F or R are closed
or 1A opens, the oscillator card checks that the
capacitor has been charged by 2 REC, thé
battery volts appear across 1 REC, and an
interval of time has elapsed before 1 REC and 5
REC can be gated.

COIL DRIVE MODULES — These modules are
typically located on the contactor portion of the
control. They are the power devices that operate
F, R, 1A and FW contactor coils. These modules
pick up or drop out these coils on command
from the control card. All modules are equipped
with reverse battery protection so that if the
battery is connected incorrectly, none of the
contactors controlled can be closed electrically.

THERMAL PROTECTOR (TP} — This tempera-
ture-sensitive device is mounted in the 1 REC
heat sink. If the 1 REC temperature exceeds
design limits, the thermal protector will lower
the maximum current limit and not allow 1 REC
to exceed its temperature limits. Even at a
reduced current limit, the vehicle will normally
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Fig. 8. FW with current 1A holdoff

functions to operate, the 1A switch has to be
rewired per Fig. 8.

® LLOW VOLTAGE — Batteries under load, partic-

ularly if undersized or more than 80 percent
discharged, will produce low voltages at the SCR
control terminals. The EV-1* control is designed’
for use down to 50 percent of the nominal
battery volts. Low battery volts may cause the
control to not operate correctly but the PMT
should open the F or R contactor in the event of
a commutation failure.

ACCESSORIES — Other functions and equip-
ment available with SCR control for.electric
vehicles and their instruction references are:

IC3645 System Analyzer GEK-40725
I1C3645 Pump Time Delay GEK-73400
1C4482 Contactors GEH-4469

1C4484 Auxiliary Plugging Control GEK-64881
1C4484 Battery Discharge Indicator GEK-73401

be able to reach sufficient speed for full 1A 1C4484 Dual Motor Control GEK-64882
operation, thereby allowing the panel to cool. IC4485 Accelerator Switch GEH-4470
As the panel cools, the thermal protector will
automatically return the control to full power. ® OSCILLATOR CARD CHANGES
Features
® FIELD WEAKENING (optional) — If the vehicle Card (Described on page 8)

is supplied with a field weakening circuit, the
FW PU and FW DO trimpot adjustments will be 1C3645 Volts |FW[1[2[3 [4]5]6 7
on the SCR control card. Field weakening is a  OSC1A3 24-48 | Yes | X | X | X XX
method of attaining higher running speed for the A4 48-84 | Yes XX XXX
vehicle in level operation. The normal settings B3 24-48 |No | X | X | X X|X
for this feature are: pickup of FW contactor B4 48-84 | No XXX XX
from 125 to 150 percent of normal full-load C3 24-48 | Yes X* X
running current (1A), and dropout of FW D3 24-48 | No X% X
contactor from 275 to 300 percent current. The E3 24-48 | Yes
dropout puts the motor back to the 1A range to E4 48-84 | Yes
climb ramps and inclines. F4 48.84 | No

H3 24-48 | No X

® FW WITH 1A CURRENT HOLDOFF — The 1A
switch in the accelerator has to close to allow *Only on cards up to Rev. B-2 (see card name-
the FW circuit to operate. To allow the two plate)
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¢ OSCILLATOR CARD CHANGE FEATURES

1. Optional reduced current limit.
Adding a connector from R1 to R2 will
reduce motor current (by about 50 amperes
when used with the EV-1B control.)

2. Low thermal cutback.
Reduction in current limit is adequate only
when the panel is mounted on a good heat
sink. 1A thermal holdoff occurs at a low
temperature. The low temperature thermal
protector (group 1) must be used with this
card.

3. No PMT look again reset.
The PMT look again counter will not reset
when 1A closes.

. Motor current output signal location.

IM Output is located at R2 instead of L6.

.1 REC synch circuit.

1 REC synchronizing circuit shuts off 1 REC
gate pulse causing failure to gate 1 REC with
certain motors.

. Non-optional 1A thermal holdoff.

The provisions for disabling 1A thermal hold-
off by adding a connector from R2 to R4 is
not available.

. Optional no 1A on demand and soft ramp

start. Adding a connector from R9 to R4
softens the initial torque on ramp start on
some applications, and also prevents 1A from
picking up on demand.

GENERAL MAINTENANCE INSTRUCTIONS

The SCR control, like all electrical apparatus,
does have some thermal losses. The semiconductor
junctions have finite temperature limits above
which these devices may be damaged. For these
reasons, normal maintenance should guard against
any action which will expose the components to
excessive heat, such as steam cleaning; or which
will reduce the heat dissipating ability of the
control, such as restricting air flow.

The following DO’S and DON’'TS should be
observed:

® Any controls that will be used in ambients of
100 F (40 C) or over should be brought to the
attention of the truck manufacturer.

® All extermal components having inductive
coils must be filtered. Refer to vehicle manu-
facturer for specifications.

® The control should not be steam cleaned. In
dusty areas, use low-pressure air to blow off
the control. In oily or greasy areas, a mild
solution of detergent or denatured alcohol
can be used to wash off the control and then
blow completely dry with low-pressure air.
The control can also be cleaned with Freon
TF+ degreaser.

tRegistered trademark of the E.l. duPont de Nemours & Company

® For the SCR panel to be most effective, it

must be mounted against the frame of the
truck. The truck frame, acting as an addi-
tional heat sink, will give improved truck
performance by keeping the SCR control
package cooler. The use of a heat-transfer
grease (Dow Corning 340) is recommended.

Terminal boards and other exposed SCR
control parts should be kept free of dirt and
paint that might change the effective resist-
ance between points.

CAUTION: The truck should not be
plugged when the truck is jacked up
and the drive wheels are in a free
wheeling position. The higher motor
speeds can create excessive voltages
that can be harmful to the control.

Do not hipot (or megger) the control. Unless
the terminals of each semiconductor and card
are connected together, the control may be
damaged. Refer to control manufacturer
before hipotting.

Use a lead-acid battery with the voltage and
ampere hour rating specified for the vehicle.
Follow normal battery maintenance proce-
dures, recharging before 80 percent dis-
charged and with periodic equalizing charges.
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TROUBLE-SHOOTING INSTRUCTIONS

The pulsing or lthe main SCI is too fast for
conventionsal instruments to measurz. When the
control is functioning properly, ¢ lov hum can be
heard.

Malfunctions of the SCR will penerally fall into
one of two categories. They o Cither no power
(Table 1; or full power (Table 2), whan operating
in the SCR. control range.

These simple and easy-to-follow tables outline
the various symptoms and thec corrective action to
be taken.

The same device designations have been main-
tained on different controls bt the wire nurabers
may vary. Refer to the elementary and wiring
diagrams for vour specific control. The wire
numbers shown on the elementary diagram will
have identical numbers on the corresponding
wiring diagrams for a specific truck, but these
numbers may be different from the numbers
referenced in this publication.

WARNING: Before trouble-shooting,
jack up wheels, disconnect the battery
and discharge capacitor 1C. Recon-
nect the battery as needed for the
specific check.

If capacitor 1C terminals are not accessible,
discharge capacitor by connecting from SCR POS
terminal to 2 REC anode. Check resistance on
RX1000 scale from frame to SCR power and
control terminals. A resistance of less than 20,000
ohms can cause misleading symptoms. Resistance
less than 1000 ohms should be corrected first.

Before proceeding, visually check for loose
wiring, maladjusted linkage to accelerator switch,
signs of overheating of components, etc.

Tools and test equipment required are: (a) 6-volt
lamp, 6-volt battery, two Al4 diodes (1 Amp
400V), clip leads, volt-ohm meter (20,000 ohms
per volt) and general hand tools, or (b) EV-1
System Analyzer, volt-ohm meter (20,000 ohms
per volt) and general hand tools. If the system
analyzer is used, refer to the analyzer instruction
book.

Note: To test an EV-1 Model D, 1
REC, use a 12-volt battery and test
lamp.

FUMNCTION OF EV-1 CARD TERMINALS FOR IC36450SCIE3 AND E4 CARDS

TERMINAL { DESCRIPTION I coNDITION VOLTS
(Voltage measurements with respact to negative, SCR power terminal.) NOMINAL THRESHOLD +
E3 E4
1.1 Not presently used
L2 Mot presently used
L3 Card power supply input Key open 0 4.1 4.1
must be low to satisfy Key closed BV
PMT reset.
L4 SRO Input. When used Key or seat open 0
ignores open switch Key and seat closed BV
hetween L4 and L&,
L5 Accelerator Start and Brake | Key, seat, brake, or start 0
switch input. Must be kigh { open.
after L3 and L7 are at
battery volts for over 0.5 Key, seat, brake, and start BV
seconds and while 1.9 and ! closed.
L10 are low to compiete |
SRO logic. i Key, seat, and direction 0.07 BV (E3) | 4.1 18
closed. 0.17 BV (E4)
Key and seat closed, start 0.9 BV (E3) 4.1 18
and direction open. 0.5 BV (E4)

T1lireshold is the voliage * approx. 5% below which the logic is the same as for zero volts.

9
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TERMINAL | DESCRIPTION CONDITION VOLTS
NOMINAL THRESHOLD +
E3 4
L6 Motor current sensor output | No current 1.8
500 Amps average motor 3.3
current model “B”’
L7 Seat switch input Key open 0 8.2 19
Key and seat closed. BV
L8 Not presently used
L9 Direction switch input from | Key open 0
positive side of “F” coil. Key, seat, start, brake and BV 8.2 19
direction “F” closed.
110 Direction switch input from | Key open 0
positive side of “R” coil. Key, seat, start, brake and BV 8.2 19
direction “R” closed.
R1 Card power supply Key off 0
Key on 8.2
K2 1A thermal holdoff control . | Key on, cold T/P 0
jumper to R4 to disable 1A | Key on, thermal cutback 0.66 or more
thermal holdoff.
R3 Output to PMT Driver Key off 0 Volts
Key, seat, start, brake and 5-10 milliamps
direction selected. See
Note 1.
. R4 Common return to card for | Key off, use VOM and read [ Less than
accelerator pot and 1A from TBR4 to “Neg.” 1 ohm
switch
R5 . Accelerator pot input Key on and accelerator at 3-4
“creep”’.
Key on and accelerator at 0-.2
top speed.
R6 1A switch input Key on, 1A switch open 8
Key on, 1A switch closed 0 2.0 2.0
R7 % ON time output. See Creep speed 2.2
Note 2. Top speed 6.2
R8 1A driver output 1A contactor open 0 Volts
Top SCR Speed. See 5-10 milliamps]
Note 1. ’
R9 FW driver output FW contactor open 0 Volts
1A closed high speed. 5-10 milliamps
See Note 1.
R10 Plugging output logic Not plugging mode. 0 Volts
Plugging mode. 8 Volts

NOTE 1.

Connect milliammeter from terminal to R4. If contactor picks up during this test replace driver. If
zero milliamps open lead and recheck to eliminate possible driver short from terminal 1 to 2.

NOTE 2: If B card is used, remove wire to R7 when checking voltage.

+Threshold is the voltage * approx. 5% below which the logic is the same as for zero volts.

10
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ALL TESTING SHOULD BE DONE WITH TRUCK JACKED UP.

TABLE 1

FAILURES WHICH CAUSE REDUCED OR NO MOTOR TORQUE
WITH SCR CONTROL

Trouble-shooting is based on using the voltmeter
to determine if the proper voltages are available to
permit the control to operate properly. Refer to

table pages 9 and 10 for theshold voltages. Check
for leakage in switches if voltage is close to the
threshold.

SYMPTOM

PROBABLE CAUSE

1A. Contactors do not pickup. No control voltage
from positive to negative.

Check power and control fuses.

Check battery for low specific gravity and
connections for looseness or broken fittings.

1B. Contactors do not pickup. Control volts
present from positive to negative with proper
polarity.

Plug in battery with Key switch OFF. Volts on
L3 should be less than 4 volts.

Close Key switch.

Check volts at T2 (pin 10). Should be about
50% of battery volts. Above 70% locks out 1
REC. (Control card contains a 10 K bridge from
pin 5 to L3 and pin 6). If near battery volts,
check for shorted 1A tips or a shorted 1 REC. If
near zero volts, check for shorted 3 REC. (4G).

Close Brake, Start switches (all switches needed
to close F or R contactor except the Direction
switch). Volts on L3, L5, L7 should be battery
volts. Volts on L9 and L.10 should be near zero.
Wait for one second, then close FORWARD
Direction switch. Volts at L10 should remain
near zero. Volts at L9 and L9 side of F coil
should be battery volts. If not, check wiring and
switches.

Connect milliammeter (10 ma scale) from R3 to
R4. Should read 5-10 milliamps. If not, open
Key switch, open lead from R3 to PMT driver,
reclose all switches except Direction switch, wait
over one second and close FORWARD Direction
switch. If reading is not 5-10 milliamps, replace
control card. If reading is good, the coil or
wiring to the PMT driver is open or the PMT
driver is defective. Check driver. (4E)

1C. Contactors close. NO power and NO SCR hum
with accelerator in SCR range.

11

Check volts at SCR positive.
Should be battery volts. If not, check power
fuse.

Check volts at T2. Should be zero. If not, check
volts at S1, 82, Al, and A2 to locate open
circuit.
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SYMPTOM

PROBABLE CAUSE

1C. Contactors close. NO power and NO SCR hum
with accelerator in SCR range.
(Cont’d.)

Check volts at R5. Should be 3-4 at creep
reducing to 0.2 or less at top speed. If R5
remains about 4 volts, check accelerator. If R5 is
zero, check volts at R1. Should be 8-8.5 volts. If
R1 is above 10 or near zero and L3 is battery
volts, replace control card and check PMT driver
for short. (4E)

Check volts at R7. Should be 2-2.5 when Key
switch closed. When F or R contactor is closed
and accelerator depressed, should increase to
about 6.2 volts. If remains near 2 volts, check
volts at 1C (grey wire or 2 REC anode). If more
than 0.125 BV, check if 2 REC will gate on.
(4G) If less than 0.125 BV, check if 1 REC will
gate on. (4G) Check current sensor green lead to
card input pin 13.

® Check 23 FIL for shorted resistor.

Replace control card. (4A)

1D. Contactors close. Little or no power. Normal
SCR hum.

Check 3 REC for open circuit. (4H)
Check 4 REC for short. (4H)
Check for open thermal protector. (4J)

1E. Contactors close. Little or no power. Abnormal
SCR hum.

Check 2 REC for short. (4G)
Check 5 REC for short. (4G)
Check 22 REC and 25 REC. (4M)

Note: A 25 REC which checks good
with an ohmmeter can cause a mis-
operation of 5 REC under load, and
can cause 1A to close on demand at
lower than normal motor volts.

1F. Contactors close. Little power. No SCR hum.

Check 1C for low resistance (4B).

1G. One contactor closes with normal operation
but opposite contactor will not close.

Close Key, Brake, Start switches (all switches
needed to close F or R contactor except the
direction switch.) Volts on L9 and L10 should
be near zero. Wait for one second, then close
Direction switch in the direction that contactor
will not close. Volts at other direction input (L9
or L10) should remain near zero. Volts at
non-closing direction (L9 or L10) and top of
coil should be battery velts. If not, check wiring
and switches. .

Close switches as above.

Check volts at negative side of coil or corre-
sponding terminal of PMT driver. Zero volts
indicates open coil, battery volts indicates open
driver. (4E)

Replace control card. (4A)

1H. PMT trips after operating in 1A and accelera-

tion is returned to SCR range.

Check for cause of long 1A dropout time, i.e.,
defective 1A driver, low resistance in 1A filter,
shorted turns in 1A coil, or low voltage coil.

12
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TABLE 2

FAILURES WHICH CAUSE FULL MOTOR TORQUE WITH SCR CONTROL

SYMPTOM

PROBABLE CAUSE

2A. Contactors close. Full SCR speed immediately

with audible hum. NO PMT trip.

Key switch on.
Check volts at R5. Should be 3-4 volts at creep
position. If near zero, check Accelerator poten-
tiometer. (4D)

Replace control card. (44A)

2B.

Contactors close once or twice and then remain
open. PMT trips.

Check 5 REC for open circuit or open gate. (4G)
Check 1C for open and connections. (4B)

Check 1C for dead short. (4B)

Check 5 REC for short.

Check 2 REC for short.

Check 1X choke and transformer T3-T4. (4N)

Replace control card. (4A)

2C.

Contactors close. Stall currents, under SCR
operation, higher than normal and uncon-
trollable with C/L trimpot. Contactors may
open once or twice and then remain open.

Check current sensor yellow iead from negative
end of sensor to card input pin 14.

Replace control card. (4A)

13
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TABLE 3
MISOPERATION OF OTHER FEATURES

SYMPTOM

PROBABLE CAUSE

3A. 1A or FW contactors close with Key switch.

Check drivers for short from terminals 2 to 3 by
disconnecting wires to terminal 1 on the driver.
(4E)

Check resistance from R4 to SCR negative. If
not zero, the control card has been damaged,
probably by a high-current input to R4 burning
open a run on the card. Check for possible
shorts and improper leads being connected to
this terminal. Normally only the accelerator pot,
1A switch from R6, and B card use R4 as a
negative.

Replace control card. (4A)

3B. F or R will close without returning Direction
switch to OFF. :

Check location of L5. Any open switch between
L5 and Direction switch will satisfy SRO.

Open lead from R3 to driver. Close switches
normally used to close F or R. If F or R close,
replace driver.

Reconnect lead from R3. Close Key switch only.
Volts at L3 should be BV, volts at L5, L7, L9,
L10 should be near zero. Close Seat, Brake and
Direction switches. Volts at L7 should be BV.
Volts at L5 should be about 0.07 BV (0.17 BV
on E4 card). If near 4.1 volts, (18 on E4 card)
check Start switch leakage. Close Start switch. If
contactor picks up, replace control card. (4A)

3C. PMT does not open F or R contactor. -

Operate traction drive.
Jumper R3 to R4. If contactor does not drop
out, replace PMTD driver.

Operate traction motor in low speed SCR range.
Be sure wheels are turning freely. Push 1A tips
closed manually. F or R should open. If not,
replace control card. (4A)

3D. 1A will not close at run (percent pickup).

14

Connect a milliammeter from R8 to R4. Should
read 5-10 milliamps when 1A should be closed.
If near zero, see later steps for improper inputs
or control card. Check volts at terminal 3 of 1A
driver. Should be battery volts decreasing to
about 2 volts when 1A should be closed. If near
zero, check coil ahd wiring to terminal 3. If
remains battery volts, check wiring from R8 to
terminal 1 and terminal 2 to negative, then
replace 1AD driver. .
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SYMPTOM

PROBABLE CAUSE

3D. 1A will not close at run (percent pickup).
(Cont’d.)

If milliamps from R8 to R4 are near zero when
1A should be closed, open lead from R8 to 1A
driver and recheck. If now good, there is a
wiring short to negative in the lead from R8 or
defective driver. (4E)

Check volts at R7. Should be greater than 6 at
top speed. If less than 5.7 volts, 1A will not
close on demand. Check volts at R5, should
reduce to less than 0.2 volts at top speed. If over
0.2 volts, check accelerator. If less than 0.2
volts, check that creep trimpot is not turned too
far CCW.

Check continuity of violet wire from T2 to pin
10.

Replace control card. (4A)

3E. 1A will not close at SCR stali (time pickup).
(Check truck diagram to see if 1A switch closes
card circuit R4 to R6.)

Check 1A switch circuit. Key switch on. Volts at
R6 should drop to less than 2 volts when 1A
switch is closed.

Check volts at orange lead to TP. If volts are
above 1.6 (0.06 on OSC1A and OSC1B cards),

control is in thermal cutback. Allow to cool, and
recheck 1A function.

Turn 1A trimpot fully CCW and recheck.

Check continuity of violet wire from T2 to pin
10.

Replace control card. (4A)

3F. 1A will not open until start switch is opened.

Check volts at R6. Should be near 8 volts when
1A switch is open. If not, check wiring and 1A
switch.

3G. FW contactor will not close after 1A pickup.

15

Check volts at R6. After 1A contactor closes,
this point must be less than 2 volts. If not, check
1A switch and wiring.

Open lead to R9 and connect milliammeter from
R9 to R4. When control signals FW to pick up,
should read 5-10 milliamps. If remains at zero,
turn FW PU trimpot fully CW and recheck. If
remains zero, replace control card. (4A) If reads
5-10 ma, reset FW PU trimpot. (6)
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SYMPTOM

PROBABLE CAUSE

3G.

FW contactor will not close after 1A pickup.
(Cont’d.) :

® Reconnect lead to R9 and check volts at R9

when FW should pick up. If near 8 volts, check
lead from R9 to terminal 1 of FW driver and R2
to negative for open, then replace driver. If
about 2 volts, check volts at terminal 3 of FW
driver. Should be battery volts dropping to 2
volts or less when FW should pick up. If volts
are near zero, check wiring from positive to FW
coil, FW coil, and wiring to terminal 3 of FW
driver. If volts remain greater than four volts,
replace driver.

3H.

FW contactor will not drop out with increasing
load.

Check dropout setting on card. (6)

Replace control card. (4A)

34J.

Stiff plug.
Severe reversal.

Check plug adjustment setting on card. (6)
Check 4 REC for open circuit. (4H)

Replace control card. (44)

3K.

Very soft reversal.

- Check plug adjustment setting on card. (6)

Replace control card. (4A)

3L.

Blown power fuse.
Very hot power cables.

Check 3 REC for short. (4H) (Possible damage
also to 1 REC and transformér module.)

3M.

Hourmeter feeder faults:

(1) Pump contactor closes when either F or R
direction is selected.

(2) One direction okay; opposite direction
picks up both F and R.

(3) Either direction selected picks up both F
and R.

Diode shorted 3 to 4. (4H)
Replace hourmeter block.

Diode shorted 1 to 4 or 2 to 4. (4H)
Replace hourmeter block.

Diode shorted 1 to 4 and 2 to 4. (4H)
Replace hourmeter block.

16
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TABLE 4
CHECKING COMPONENTS

4A. Main SCR Control Card

All trouble-shooting is written to check all outside devices and eliminaie them as the source of
symptoms. The conclusion being then that the card is faulty.

1. Instructions for Removal of Card
a. Remove the four (4) screws shown in Fig. 9.
b. dJack out the right- and left-hand terminal board, using a screwdriver in the slots, (leaving the
wires intact) as shown in Fig. 1.
¢. Pry open the latches carefully with a screwdriver as shown in Fig. 11.
d. Jack out the bottom plug with a screwdriver as shown in Fig. 12.

The card can be removed by hinging 10 degrees and pulling out, or, if panel components (not related to
card hinge mountings) are to be replaced, disregard all instructions above except “C” and the card will
hinge up to 90 degrees.

Remove T.B.
Retaining Screws

Unlatch Card

Fig. 9. Fig. 1.

- Insert Screwdriver
In Slot and Twist

i Insert Screw
i Driverin Slot
And Twist

Fig. 10. Fig. 12.

17
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4B. Capacitor 1C
Disconnect battery and discharge capacitor. Measure ohms through the capacitor using the R x 10,000
scale. Meter should read zero and then swing slowly to above 100,000 ohms. Replace capacitor if above
reading is not obtained.
4C. Contactors F, R, 1A, and P
75-ampere contactors (see GEH-3099)
150-ampere contactors (see GEH-4469)
300-ampere contactors (see GEH-4469)
NOTE 1. Control is drranged so that F and R do not break current. Check to see that 1A
drops out ahead of F or R.
NOTE 2. Most contactor coils are polarity sensitive. The left-hand terminal must be connected
to positive.
4D. Potentiometer in Accelerator
To check operation of the potentiometer, disconnect battery and disconnect wires at card terminal R4
and R5. Connect a VOM to wire removed with scale set to R x 100. With accelerator in creep speed
position, the ohms reading should be 4800 to 6000 ohms. With accelerator in top speed position,
reading should be 200 ohms or less. With wire disconnected as above, check for resistance of 1 megohm
or higher from pot wires to truck frame.
4E. Driver Module o + 24/36/48 volts
(IC3645CPM1RDAZ2 and IC3645CPMIRDB2) sw coil load
(a) Connect circuit as shown. ; 3 \ +
(b) Voltmeter should read battery volts with 4.7Kohms ‘
switch open. 2 watt g'mple"
(c) Close switch and meter reading should be 3 0 volts d-c scale
volts or less. o | 2 -
(d) Move load to terminal 4 and repeat steps
(b) and (c). - et
NOTE: For 72 volt, use 8.2 Kohms
2-watt resistor.
4F. Hourmeter Module | . 3
Check individual diode circuits with trouble I
light or Simpson. (4H) y3
&_.H__*I
A4

18
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4G. SCRs (1 REC, 2 REC, 5 REC)

These are silicon control rectifiers. Before checking, disconnect battery and discharge capacitor 1C.
Disconnect one power connection on the rectifier. Disconnect gate leads of SCRs at the card plug.

To check an SCR, it is necessary to have a 6-volt battery, a 6-volt lamp and 2 A-14 diodes.
NOTE: Models C and D require 12-volt battery and 12-volt lamp.

Connect the positive lead to the anode (1), connect negative lead to the cathode (3) as shown in Figure
13.

A14 OR EQUAL. 200 V

~t—t—>
Anode Cathode Gate (2)
(1 (3)
oI Anode (1) Cathode (3)
s
Anode (1
A e
End
g | o 1]
) >t ’ N i
l | 1
> |
6 or 12 volts
Gate (2
(Top View)

Fig. 13.

(a) The lamp should not light. If the lamp does light, the SCR is shorted and must be replaced.
(b) If check (a) was satisfactory, test the SCR for its ability to be turned on by the gate. Connect
_positive through two diodes to gate (point 2). If gate is operative, the lamp will come on and should
remain on when the gate is removed. Some SCR’s will operate correctly even if the lamp does not
remain on, particularly with a weak battery.
(c) If lamp cannot be lit under step (b) the SCR is open and must be replaced.
(d) If the SCR is a stud-type device, check continuity between the red and black cathode leads.

NOTE: If you do not have a test light to check the SCRs as described above, they may be
checked for shorts or opens by use of the VOM.

(1) Measure resistance from anode to cathode (R x 100 scale). If SCR is shorted
(zero ohms), it must be replaced.

(2) Measure resistance from gate lead (white lead) to cathode and then from cathode
to gate lead (R x 1 scale). If resistance reads either zero ohms (shorted) or
infinity ohms (open), replace the SCR.

When reassembling SCRs, refer to TABLE 5.

4H. Rectifiers (3 REC, 4 REC, Diode Blocks)

When checking diodes, disconnect battery and discharge capacitor 1C to prevent burning out the
ohmmeter. When replacing rectifiers, refer to TABLE 5. For 3 and 4 REC, disconnect one lead or
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4J.

4K.

4L.

4M.

4N.

flexible connection. 3 and 4 REC are diodes with about 7 to 12 ohms in the conducting direction,
( + ————>»—— —) measured on the R x 1 scale, and 10,000 ohms or higher, in the non-conducting
direction ( — —»}— + ) measured on the R x 10,000 scale.

Anode [\l Cathode
Anode Cathode
(=) Anode
) A \
Thick - =t
End
jac
»
(¢

Thermal Protector (TP)

Remove both connections from TP and with a VOM read between 100 and 200 ohms terminal to ter-
minal, if heat sink is at room temperature. Set VOM to highest ohm scale and check pins to heat sink,
reading should be infinity.

Filter Block (HF), 23 FIL, etc.

To check, disconnect all wires from filter block. With VOM on R x 10,000 scale, touch the lead to the
filter terminals to charge the filter. After a few seconds, reverse the meter leads and touch the filter

terminals. The VOM needle will deflect and return to infinity. If this capacitor action is not observed,
replace the filter block.

Filter Block — 23 RES, etc.

Should these filters fail, it will be evidenced visually by severe cracking.

Filter Block — 22 REC, 25 REC.
The capacitor filter test, as in 4K, is valid for 22 REC and 25 REC only to detect an open or shortepl
filter. If control-has symptoms as in 1E, interchange 22 REC and 25 REC and try again. If problem is

corrected the old 25 REC is marginal. If problem is not corrected, replace both filters with known good
filters. '

IX Choke — Transformer Secondary T3-T4

Refer to panel wiring diagrams, page 24 thru 27, to locate windings. With VOMon RX-1 scale, check
choke winding or transformer secondary, reading should be zero ohms.
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EV-1 SCR Control GEK-40724

TABLE 5
REPLACEMENT OF EV-1 COMPONENTS

When replacing stud semiconductors such as 2, 3, 4, or 5 REC, it is not necessary to torque these

devices to a specific value. However, the device should be screwed into the heat sink and tightened to a snug

fit.

SCR gates, not screw connected, terminate inside card plug. Remove card connector for access to stab

terminals.

5A.

5B.

5C.

5D.

The use of a heat-transfer grease (such as GE Versilube G-350-M or equivalent) is recommended.

When replacing module semiconductors such as 1 REC (Models A and B), 1 REC and 3 REC (Model C),
and 1 REC, 2 REC and 3 REC (Model D):

(1) Remove all module connections.

(2) Remove module by backing cut the two screws at the device sides.

(8) If a1 REC, remove the thermal protector.

(4) Clean the insulator surface with a clean rag and isopropyl alcohol.

(5) Inspect insulator surface for tears or cracks. If defective, replace. Wipe a light layer of machine oil
on base and smooth insulator into position.

(6) Coat insulator with a light coat of heat-transfer grease similar to GE-350.

(7) Install thermal protector in new module. Tighten until snug.

(8) Set new module on insulation and start screws back into the base. Be sure to use original screws and
washers. Run screws in to “finger tight.”
Check to see the bottom of the heat sink is flat against the insulator.
Alternately tighten the two screws by 1/4 turn until firm.

(9) Replace all connections removed in Step 1.

Capacitor (EV-1A and B)

(1) Remove card completely.

(2) Remove card box right support.

(3) Remove nuts from capacitor connections and slide capacitor to the right.
(4) Reverse procedure to install new capacitor.

22 REC and 25 REC, 23 FIL (Models C and D)

When replacing these devices, use original hardware in the same holes, as the inserts are used for
electrical connections to the transformer.

Transformer/Choke

(1) Remove card box and card supports.

(2) Remove capacitor (Models A and B).

(3) Disconnect all transformer leads.

(4) Remove 2 REC, 5 REC, and snubbers as needed.
(5) Remove 4 mounting bolts and lift transformer free.
(6) Reverse procedure to reassemble.
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GEK-40724 EV-1 SCR Control

TABLE 6
TUNEUP FOR NEW OR MISTUNED CARD 1

Panels are factory adjusted for a particular motor and truck and should not need adjustment. The card
is supplied with single turn potentiometer with internal stops and the box is marked with ‘‘dial’’ setting.

The truck manufacturer should supply the ‘“‘combination” setting for the particular model truck. The
following is for explanation only and should not be used for setting y our control:

Creep 7, C/A 7, C/L 5-1/2, 1A Time 4, 1A DO 9, Plug 8, FW PU 3-1/2, FW DO 6

CREEP

C/A

C/L

1A Time

1A DO

Plug
FW PU
Fw DO

With a new card, turn all pots fully CCW to “1”’. Then set each pot to the setting for the particular
truck.

Turning pots CW increases the particular function (i.e., CW adjustment increases creep speed,
acceleration rate [C/A Pot], C/L, 1A Time, 1A DO, stiffness of plug, FW PU, FW DO).
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EV-1 SCR Control GEK-40724

TYPICAL PHYSICAL ARRANGEMENT
AND IDENTIFICATION OF COMPONENTS

(Refer to wiring diagram furnished with truck for precise arrangement of components.)

(1) Main SCR (1 REC) (9) Flyback Diode (3 REC)

(2) Thermal Protector (10) Plugging Diode (4 REC)

(3) Commutating Capacitor (11) Turn-off SCR (2 REC)

(4) Oscillator Card : (12) Charging SCR (5 REC)

(5) Card Adjustments {13) Power Connections

(6) Quick Card Release (14) Filters for 2 and 5 REC

(7) Card Connectiorn. Block (15) Motor Current Sensor

(8) Card Connector (Located behind middle power connector)

Transformer and choke (1X) located in encapsulated block under capacitor. 3 REC filter (23 FIL) located
under pigtail of the diode.

Fig. 14. Typical EV-1 SCR panel (Model A or B)
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22 REC
2 REC (A} 3
2 rec D
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25 REC
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\ han
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PTS
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0SC. CARD PLUG DETAIL "B" DETAIL™C"
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PTB HEAT
{A2) SINK
SHUNT —]
182 IF CAPACITOR 1S MOUNTED
REAR VIEW WITH SEPARATE ATTACH WIRES
COVER REMOVED AS SHOWN
“*REFER TO DETAIL “C" FOR TERMINATION OF WIRES
WHEN CAPACITOR IC 1S MOUNTED SEPARATE TO SCR.
RED
WHT BLACK Ix}
WIRE TABLE c
- L‘ 22 REC
WIRE NO FROM T
OR Si12E WIRE COLOR DEVICY TERW T DEVICE TERW (GATE) [4 T3 T3
BUS TRANSF T 1 REC c ZREC &
BUS P18 P 1 REC A 23 REC
BUS PTB T2 T T2
¥10 BLK 1 REC A 1ic*” 1 x SECONDARY
2RECLEAD BLK 2 REC C 22 REC 1X1 1x2
5 REC LEAD BLK 5 REC C 25 REC T4 | by
SHUNT LEAD YEL SHUNT 2 TB2 14
TWIST aSHUNT LEAD GRN SHUNT 1 T82 13
®22 BLU PTB A21 TB2 6
#£22 BAN TP 1 782 n
TWIST ®22 ORN TP 2 182 12
ZRECLEAD RED 2 REC C TB2 9
TWIST 2 REC LEAD WHT 2 REC GATE T82 .3
®22 GRY 100°° 2 82 7
%22 vIo 1 T2 T82 10
®22 BLK 1 REC C T82 5
TWIST &2 WHT/8LK 1 REC GATE T82 4
§ REC LEAD RED $ REC C T82 3
TWIST 5 REC LEAD WHT 5 REC G T82 2
£22 wWHT/RED et 1] T82 1
Fig. 15. Model A and B wiring diagram (transformer)
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Fig. 16. Model A and B wiring diagram (reuctor)
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Fig. 17.

Model C wiring diagram (transformer)
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GEK-40724
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Fig. 18. Model C wiring diagram (reactor)
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Fig. 19. Model D wiring diagram (transformer)

NOTE -

THERE I3 NG POLARITY ON
THERMAL PROTECTOR (TP).
EITHER TERMINAL CAN BP
1 or o2,
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Model D wiring diagram (reactor)
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INSTRUCTIONS

EV-1* SCR CONTROL

ACCELERATOR SWITCH
1C4485ACCI

GEH.4470A

Before any adjustments, servicing, parts replace-
ment or any other act is performed requiving physi-
cal contact with the electrical working components
or wiring of this equipment, JACK WHEELS OFF
FLOOR, DISCONNECT THE BATTERY AND DIS-
CHARGE CAPACITOR(S).

DESCRIPTION

The IC4485ACC1 is a family of accelerator
master switches that may be either foot-operated
through a pedal and linkage system or hand-operated
by a suitable handle arrangement. This master
switch offers a wide variety of options so that it
may be customized to fit the user requirements.
The master switch contains a switchette which
closes at the beginning of travel to energize the
control circuit, a switchette at the end of travel to
Yypass the control for maximum speed and torque,
and a unique unidirectional potentiometer to vary
the speed in between. The potentiometer is con-
trolled by mechanical linkage to turn in only one
direction so that it is independent of handle move-
ment. This feature simplifies the setting of the
potentiometer to provide consistent performance in
both directions.

A single molded cam is used for the foot-operated
CW and CCW forms. Direction of rotation can be
changed in the field by changing the position of the
start switchette and relocating the OFF-position
stop.

A different molded cam is used for the hand-
operated forms.

INSTALLATION

A conduit plate can be located on either side.
The four mounting holes are symmetrical relative
to the shaft; only three need be used.

When an external linkage is used, a separate
external return spring is required. Any external
linkage that can be operated forcibly should also
have an external mechanical stop.

* Trademark of General Electric Company

Fig. 1. IC4485ACCI mastey switch willh cover
removed

TABLE 1
CURRENT RATING OF SWITCHETTES

Voltage Current- Amperes
Inductive Make and Break Carry

6 - 10,0 10

12 6.0 10

18 4.0 10

24 3.5 10

30 3.0 10

36 2.5 10

48 2.0 10

72 1.0 10

The ratings in Table 1 are for single circuits
(i.e., normally open contact only). Voltages above
72 require capacitor-type filters, in accordance
with factory recommendations.

MAINTENANCE

QOil-less bearings are used on both ends of the
main operating shaft and thus eliminate the need
for any lubrication of the switch.

‘ These instructions do not purport to cover all details or variations in equipment nor to provide for every possible contingency to be met in connection with
installation, operation or maintenance. Should further information be desired or should particular problems arise which ore not covered sufficiently for the
purchoser's purposes, the motter shouid be referred to the General Electric Company.



GEH-4470, EV-1* Accelerator Switch

SWITCHETTE ADJUSTMENT

SCREW

LOCKNUT
SWITCHETTE SUPPORT

1 1
[« J

=3

Fig. 2. Switchette adjustment, view from shaft end

Unlock locknut (see Fig. 2) and turn screw CW
to make the normally open switchette close at less
travel. The start switch should close at 5 to 8 de-
grees and reset at a minimum of 1-degree travel
from the OFF position. The 1A switch should close
at 26 to 29 degrees and reset at a minimum of 22
degrees travel fromthe OFF position. Total travel
is 30 degrees.

POTENTIOMETER ADJUSTMENT

FINE ADJUSTMENT
rg‘///Poranouersﬂ
2~ " SUPPORT

o POTENTIOMETER

FLEXIBLE
COUPLING

e o o s o o

u POTENTIOMETER
CLAMP

Fig. 3. Potentiometer and clamps

To remove the potentiometer, remove the wires
from the terminal board, loosen the clamps onthe
flexible coupling with duck-bill pliers, and muve
both clamps to the left (see Fig. 3). Remove the po-
tentiometer and its support by removing the two
"fine-adjustment' screws. Retain the potentiometer
support.

To replace, mount the new potentiometer on the
support, locating the tab in the hole of the support,
and secure with the lockwasher and nut. With an
ohmmeter on the potentiometer terminals (R x 100
scale), turn the shaft clockwise until the point where
the resistance starts to reduce below the level (4800~
to 6000-ohm) portion ofthe curve (see Fig. 4). This
corresponds to the START position.

* Trademark of General Electric Company

2

6000-4800 OHMS

START SWITCH
CLOSED

200.1 OHMS
1A swiTCH
| cLosEs

VS
MAIN SHAFT ROTATION

Fig. 4, Potentiometer resislance curve

27°.29°
30

0O 5e.8¢

With the potentiometer clamp moved to the left
and the master switch in the START position, line
up the potentiometer shaft with the flexible coupling
and center the fine-adjustment slots with the fine-
adjustment tapped holes. Push the potentiometer
until the support is against the frame. Assemble,
but do not tighten, the fine-adjustment screws.
Release the coupling clamp with duck-bill pliers and
slide the clamp into position.

Rotate the master switch shaft until the START
switchette operates (a slight click at about 7 de-
grees). Theohmmeter should be 4800to 6000 ohms.,
Continue rotating the shaft until the 1A switchette
operates (a slight click at about 28 degrees). The
ohmmeter should be less than 200ohms and remain
above 1 ohm, whenthe shaft is rotated fully.

¥ the ohms are too low when the start switch
closes, loosen the fine-adjustment screws and ro-
tate the potentiometer support CCW.

If the ohms are too high when the 1A switch
closes, loosen the fine-adjustment screws and ro-
tate the potentiometer support CW.

If the fine adjustment is not enough to bring the
resistance values within limits, return the master
switch to the OFF position, release the potentiome-
ter clamp with duck-bill pliers, and turn the poten-
tiometer shaft with needle-nose pliers a slight
amount. (Clockwise from shaft end of potentiometer
to reduce ohms.) Recheck resistances at START
and 1A and use fine adjustment as described pre-
viously if necessary.

Check that coupling clamps are in position and
the fine-adjustment screws are tight.



GEH-3099A

INSTRUCTIONS

75-AMPERE ELECTRIC-VEHICLE
CONTROL CONTACTORS

IC2800-M601, -M610, -M611

ARCING CLEARANCES

During installation, it is important that certain
minimum clearance be maintained between the con-
tactor and other surrounding components, See Fig, 3.

CONNECTIONS

Before any adjustments, servicing, parts veplace-
. mentor any other act is performed vequiving physi-
cal contact with the electrical working components
ov wiring of this equipment, the POWER SUPPLY

MUST BE DISCONNECTED.

GENERAL

These d-c contactors are designed for 36-volt
maximum, intermittent-duty operation, such as
found in battery-powered lift trucks and golf-cart
services. The shunt-operating coils are rated for
50-percent time-on intermittent duty. The con-
tactors are self-containedunits suitable for mount-
ing on the vertical surfaces of either metal or in-
sulated bases. All terminals and mounting holes
are accessible from the front of the device.

TABLE |
IDENTIFICATION

As a rule, the normally open power connections
and the coil terminal connections are at the top of
the contactor, with the normally closed power con-
nections at the bottom. (See Figs. 1 and 2). Certain
special forms have other configurations. A quick
visual check can be made as shown in Fig. 2.

NORMALLY OPEN
CONTACTS

Nomenclature Power
1C2800 Circuits
-M601 1-NC
-M610 1-NO
-M611 1-NO - 1-NC
(DPDT)
TABLE 1l
CURRENT RATINGS OF POWER CONTACTS

Duty Cycle Maximum
Amperes Percent Time-on Time-on
50 100%* Continuous*
75 50 5 Minutes
250 5 30 Seconds
5007 2 5 Seconds
NORMALLY CLOSED

* For continuous applications, the operating coil
must be de-rated or a holding resistor must be
inserted in series with the operating coil.

T The maximum interrupting rating of these con-

tactors is 300 amperes at 36 volts with an induc-
tive load such as a motor.

CONTACTS

IC2800-M611 contactor for electric-

vehicle applications.

Fig. 1.

Forms of the IC2800-M611 (DPDT) are avail-
able with a tie between one of the normally open
stationary contacts and one of the normally closed

These insiructions do not purport to cover all details or variations in equipment nor to provide for every possible contingency to be met in conr}gd[on
with installation, operation or maintenonce. Should further information be desired or should particular problems arise which are not covered sufficiently
for *he purchaser’s purposes, the matter should be referred to the General Electric Compony.



GEH-3099A, 75-ampere Electric-vehicle Control Contactors

NORMALLY OPEN
POWER CONNECTIONS

LEFT-SIDE
NORMALLY

OPEN
CONTACTS

LEFT-SIDE
NORMALLY CLOSED
CONTACTS

NORMALLY CLOSED
POWER CONNECTIONS
(RIGHT SIDE HIDDEN)
Fig. 2. 1C2800-M611 contactor with CR1070C143C3

interlock.

stationary contacts. This tie or common connection
is available either on the left or the right side of
the contactor. A typical application of these con-
tactors is as a reversing pair.

The power connections are 1/4 - 20 screws
which should be tightened to 45 to 60 inch-pounds
(5.1 to 6.8 newton meters [ N'm]). It is recom-
mended that this tightening be done with a screw
driver, spin tight, or a socket on a shaft extension,
If a wrench is used, take care that the head or body
of the wrench does not come in contact with the
molded side plate (see Fig., 4). That is, do not use
the molded side plate as a pivot point.

VOLTAGE SPIKE SUPPRESSION

When these contactors are used in conjunction

with static control, it is oftennecessary to suppress.

the voltage spike which results when coil current
is interrupted. This is done to prevent damage to
static components such as silicon controlled recti-
fiers, transistors, etc.

Use only those voltage spike suppressors which
are factory specified and supplied by the truck
manufacturer.

When connecting the suppressors across the
coil, polarity must be maintained in accordance
with Fig. 5.
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Fig. 3. Installation clearances. For proper operation
the shaded area should be free of any
obstructions.
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Fig. 4. Proper use of a wrench when tightening
power contacts.
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Fig. 5. Polarity maintenance.

MAINTENANCE AND ADJUSTMENTS

The following information is intended to assist
during periods of normal maintenance and to pro-
vide checks to determine if the contactors are in
proper operating condition.

As these devices are adjusted, inspected, and
tested at the factory, they should not normally re-
quire further adjustments. However, any time a
part has been replaced, the following checks should
be made.



75-ampere Electric-vehicle Control Contactors, GEH-3099A

POWER CONTACTS

In normal operation, the contacts will become
blackened, discolored, and roughened. This will
not interfere with proper operation and cleaning is
not necessary. The contacts should be replaced
before the silver-alloy contact facing is completely
eroded through to the backing material, or before
the wipe is reduced to zero. The silver alloy may
transfer from one contact and cause buildup on the
mating contact. This can be expected under certain
conditions and does not require contact dressing or
filing. When replacing only one contact of a mating
pair, remove any high peaks or beads of material
on the contact that is not replaced.

POWER CONTACTS ADJUSTMENTS

With the contactor mounted or held in its normal
operating position (see Fig. 3), check the contact
wipes and gaps. These checks are most easily made
with small rods or drills of a diameter equal to
the dimensions given below. These contactors are
double break (two sets of contacts per circuit) and
the gaps must be measured on both sets of contacts.

Normally open gap - 0.050 inches (1.27 mm)
minimum each side

Normally closed gap ~ 0. 050 inches (1.27 mm)
minimum each side

Normally open wipe ~ 0.040 inches (1.0 mm)
minimum

Normally closed wipe — no check

NOTE: The normallyopen wipe measuve-
ment given is with new contacts and will
decrease as the contacts wear.

Figures 6 and 7 show de-energized and ener-
gized positions, and where to measure.

The only means of adjusting to obtain these
measurements is by moving the side plates in or
out on the frame. If adjustment is necessary, make
sure that the side plates are relatively square with
respect to each other and with the U-frame. Re-
check the electrical interlock adjustments and, if
necessary, re-adjust per the section on Electrical
Interlocks in this instruction publication.

REPLACEMENT OF PARTS

It is necessary to disassemble these devices in
order to replace any part except the electrical
interlock or its operator. For this reason, you may

MEASURE NORMALLY

OPEN GAP WITH 0.050

oA / INCH (1.27mm) DIA ROD
“  BOTH SIDES

—
.

i

Fig. 6. Contactor in de-energized position.
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Fig. 7. Contactor in energized position with
armature firmly seated against the
frame at top and bottom.

find it to your advantage to replace the entire con-
tactor whenever a complete set of contacts or a
new coil is needed. However, if you desire to re-
place a part, use the following procedures:

1. Disconnect the contactor and remove it from
the vehicle.

2. To replace the coil, first unsolder the coil
leads from the coil terminal strips; then remove
the screws which fasten the molded side plates to
the frame,

3. Now, slide the frame and coil out from be-
tween the molded side plates. If the core does not
have a head, it is now possible to remove the coil
without disassembling the core and the frame. If

3



GEH-3099A, 75-ampere Electric-vehicle Control Contactors

the core does have a head, you must remove the
screw which holds the core to the frame. It may
be necessary to hold the core with a pair of pliers.

4. Replace the coil, and reassemble the core
to the frame. Be sure the special conicallockwasher
is in place and that the screw is tightened.

5. Slide the frame and coil assembly back be-
tween the molded side plates with the armature
spring positioned as shown in Fig. 8.

6. Replace the screws in the side plates, making
sure the stationary contacts and the coil terminal
strips are positioned in their respective slots in
the side plates.

7. Check the power contact gaps and wipes per
the Power Contact Adjustments section of this
instruction publication. Also, check the electrical
interlock and, if necessary, readjust per the section
on Electrical Interlock Adjustments in this instruc-
tion publication. Make sure the armature spring is
properly seated as shown in Fig. 8.

SPRING SEATED INSIDE FOUR
DETENTS ON ARMATURE

SPRING SEATED
INSIDE RECESS
IN COIL SPOOL
BODY

Fig. 8. Outline drawing of armature spring.

8. The side plates can be moved by the amount
the holes arc larger than the screws. Try to align
the side plates as squarely as possible with the
frame.

9. To replace a worn contact or set of contacts,
first disconnect the contactor and remove it from
the vehicle.

a. Remove the bottom molded side plate, Note
that by leaving the top molded side plate attached
to the frame, the normally open contact adjustments
and the electrical interlock adjustments will not
be changed.

b. Replace the worn contacts and reassemble
the contactor, taking care that the stationary con-
tact strips, the coil terminal strips, and the arma-
ture tongues are all properly positioned in their
respective slots in the side plates. Make sure the
armature spring is positioned as shown in Fig. 8.

¢. Check the contact gaps and wipes and the
electrical interlock adjustments and if necessary,
re-adjust per the applicable sections in this in-
struction publication.

NORMALLY OPEN

-

SSHME POLARITY

SAME POLARITY

NORMALLY CLOSED

Fig. 9. CR1070C143C3 interlock connections.

ELECTRICAL INTERLOCKS

An auxiliary snap-action electrical interlock can
be mounted on most forms of these contactors (see
Fig. 1). This electrical interlock has one normally
open pole and one normally closed pole. It must
be adjusted to operate in the following manner,

1. With a 0.010-inch (0.25 mm) thick shim or
rod between the armature and the U-frame at the
top, the interlock must operate when the coil is
energized or when the armature is manually oper-
ated.

2. With an 0. 030-inch (0.76 mm) thick shim or
rod, using the same procedure, the interlock should
not operate. The interlock mounting bracket has
slotted mounting holes and can be moved in or out to
obtain these requirements. If it is necessary to do
this, recheck the contact adjustments per this in-
struction publication.

TABLE lil
INTERLOCK RATINGS (RECOMMENDED)

Voltage Current-Amperes

Inductive Make and Break Carry
6 10.0 10
12 6.0 10
18 4.0 10
24 3.5 10
30 3.0 10
36 2.5 10

Ordinarily, any one circuit will control two of
the coils used in these contactors. Coils may be
connected either in series or parallel.

RENEWAL PARTS

When ordering renewal parts, address the near-
est General Electric Company sales office, specify
the quantity required, and give the catalog number
or describe the required parts in detail. Give the
complete nameplate rating of the equipment.

INDUSTRIAL CONTROL DEPARTMENT, GENERAL ELECTRIC COMPANY, U.S.A.

P{12.78)



EV-1* Accelerator Switch, GEH-4470

FIELD MODIFICATION OF
FOOT-OPERATED SWITCH

If the direction of rotation of a foot-operated
switch needs to be changed, the location of the
OFF-position stop, the switchette and the cam
must be changed. (See Figs. 5 and 6 and Table 2.)
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Fig. 5. OFF-position stop Fig. 6. Switchette position
TABLE 2
OFF-POSITION STOP AND SWITCHETTE POSITION
Switch Switchette Stop Use
Rotation Position Position Cam
(See Fig. 6) (See Fig. 5)
Start 1A
cW 2 4 v 194B8333P1
CCW 3 4 X 171B3172P1
CW and CCW | land3 4 Stop not used 171B3172P1

* Trademark of General Electric Company
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