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OPERATION AND SERVICE MANUAL 

SECTION: ELECTRIC MOTOR 
L 

MOTOR REMOVAL AND DISASSEMBLY 

(FIG. L-1, FIG. L-2) 

Tools Required: Qty. 

Wrench, box end, 1 /2" ...................... 1 

Wrench, box end, 7/16" ..................... 1 

&_WARNING&_ 
REMOVE BATTERY (+) CONNECTION BEFORE 

PROCEEDING (SEE SAFETY PROCEDURES IN SEC­

TION B). SHORTING OF MOTOR WIRES COULD 

RESULT IN AN EXPLOSION. 

Remove all wires from motor (FIG. L-1 ) . Mark the 

motor/axle housing at one of the bolts to ensure cor­

rect alignment when reinstalling the motor 

(FIG. L-1 ) . Remove the 3 bolts and washers that 

secure the motor to the axle housing (FIG. L-1 ) . 

Slide the motor out from the axle housing 

(FIG. L-1). 

CARE MUST BE TAKEN IN HANDLING MOTOR TO 

PREVENT DAMAGE TO AXLE AND MOTOR SPLINES. 

Loosen the nuts (1) that attach the terminals S1 and 

S2. Remove the two clamp bolts (2) that secure the 

commutator end shield (3) to the motor frame (4). 

Slide the commutator end shield (3) and the arma­

ture (5) out of the motor frame. Remove the 

brushes (6) (See Brush Spring Measurement). Re­

assemble in reverse order of disassembly and 

tighten end shield hardware to 100-120 in lb. 

torque. 

ELECTRIC MOTOR REPAIR (FIG. L-2) 

Tools Required: Qty. 

Gauge, E-Z-GO PIN 17219-G1 ............... 1 

Ohm meter ................................ 1 

MAJOR motor repair should NOT be attempted by 

non-specialized staff. There are some maintenance 

and repair procedures which do not require special-
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ized tools or knowledge that may be attempted. Re­

placement of brushes and field coils may be at­

tempted; however, major repairs, such as armature 

-turning or bearing replacement, should only be at­

tempted by a qualified motor technician.

VOLTAGE AND RESISTANCE MEASURE­

MENT 

The following tests may be performed with an ohm 

meter or test light. 

&_WARNING&_ 
REMOVE BATTERY (+) CONNECTIONS BEFORE 

CONTINUING WITH THIS TEST. SHORTING OF 

MOTOR WIRES COULD RESULT IN AN EXPLOSION. 

Remove wires from motor terminals A 1 and S2. Set 

the ohm meter to the RX1 scale. Using the ohm 

meter, place probes on motor terminals S1 and S2. 
A meter reading of "0" indicates a satisfactory con­

dition at the field coils. No needle deflection indi­

cates an "open" condition that will require the motor 

to be repaired or replaced. 

Place the probes on motor terminals A 1 and A2. A 

meter reading of "0" indicates a satisfactory condi­
tion at the brushes and rigging. No needle deflec­

tion indicates a condition that will require the motor 

to be repaired or replaced. 

Set the Ohm meter to the RX 100 scale then check 

for continuity between each of the motor terminals 

and the motor shell. Continuity between terminals 

S1 and S2 to the motor shell indicates a short circuit 

between the field coils and the case. Continuity be­

tween terminals A 1 or A2 to the motor shell indi­

cates a short circuit in the armature. Both of the 

preceding conditions will require the motor to be re­

paired or replaced. 

Tighten all motor terminal connections to 35-40 in. 

lbs. torque. 

ROUTINE EXAMINATION AND BRUSH RE­

PLACEMENT (FIG. L-3) 

1 . The motor is totally enclosed and brush wear is 

determined by use of an E-Z-GO gauge in­
serted in a hole in the end shield as shown. 

Pg. L-1 



ELECTRIC MOTOR 

REMOVE ALL WIRES REMOVE BOLTS/WASHERS 

MARK MOTOR/ AXLE HOUSING SLIDE MOTOR OUT 

FIG. L-1 MOTOR REMOVAL 
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ELECTRIC MOTOR 

MOTOR 
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BRUSH GAUGE HOLE 
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GAUGE ROD 

FIG. L-3 BRUSH WEAR MEASUREMENT 
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ELECTRIC MOTOR 

With new brushes, the gauge rod can be inserted 
approximately . 78" into brush measurement holes. 
Brushes should be replaced when rod can be in­
serted 1.56" into hole. This leaves approximately 
1 /8" allowable wear remaining. 

a) If brush is worn to a condition requiring re­
placement, the motor must be disassem­
bled. [See Disassembly (After Removal

From Rear Axle Assembly)] .

b) Check each brush for free movement in its
holder and examine it for wear and general
condition. If brush is broken, cracked, se­
verely chipped, or worn to a length of less
than 5/8 inch measured on the short side
of the brush, replace it (FIG. L-4). When­
ever any brushes are replaced, it is good
practice to replace all of them. Keep extra
brushes on hand.

c) Examine the condition of the brush springs.
Make sure the spring coils are uniform and
the springs do not appear discolored which
could indicate heating that has caused loss
of spring quality. If these or other signs of
spring damage are evident, replace the
spring or use a small spring scale
(FIG. L-5) to see if the spring requires one
pound or more force to lift it at the point of
contact with the worn brush.

d) Observe the condition of the commutator
and the armature coils which may be vis­
ible. Refer to Armature/Commutator Test

I 
5/8" 
MIN. 

J_,___________.------- -

FIG. L-4 MINIMUM BRUSH LENGTH 

procedures for details to look for during 
this inspection. 

DISASSEMBLY (AFTER MOTOR REMOVAL 

FROM REAR AXLE ASSEMBLY) 

1 . Smooth away any signs of roughness or burrs 
from the shaft. 

2. Mark the exact relationship between the motor
housing and end shield by marking with a chisel
or marker (FIG. L-1).

3. Remove the clamp screws at the commutator
end of the motor which hold the close fit rab­
beted end shield to the motor housing.

4. If upon inspection, the armature or field coils
appear oily, a faulty oil seal or "O" ring in the
rear axle is suspect, allowing the rear axle lubri­
cant to pass into the motor. Oil on a commuta­
tor will cause sparking, resulting in both rapid
commutator and brush wear.

5. Disassemble the motor (See Motor Removal
and Disassembly). Clean armature and/or field
coils by wiping with a clean cloth and contact
cleaner or alcohol.

6. Remove the three screws (7) that retain the
bearing retainer (8). Remove the bearing re­
tainer and inspect the bearing (9) for wear or
damage.

7. Lightly lubricate the bearing with motor oil and
press into place. Reinstall bearing retainer.
Reinstall retaining screws and "snug" into
place.

8. Remove the motor housing assembly. When
necessary, the field coils can be removed by
removing the terminal screws, nuts, and the
pole piece screws from the motor housing.

A. Remove the armature.

.. 

10 8 6 j 2 0 

1------1 ,1:::::;: :i: I9 7 5 3 1 

FIG. L-5 BRUSH SPRING TENSION 
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ELECTRIC MOTOR 

B. When necessary, the commutator end
shield may be further disassembled to
change brushes, brush rigging, and cross­

over leads by removing the appropriate
and obvious screws. This should be done
if the brush holders or insulation plate ap­
pear burned, warped or have loosened riv­
ets.

INSPECTION OF ARMATURE 

Replacement is suggested as the best means for 
maintaining the integrity of these heavy duty motors. 

1 . If deep burned sections are evident on the 
commutator bars, this is a symptom of an open 
circuit in the armature winding. If such evi­
dence is noted, measure the armature resis­
tance by selecting at random any two bars of 
the commutator with a bar span given in the 

Motor Reference Data. If this measurements 
does not meet the value given, the armature 

should not be used. 
"\ 

This condition could be caused by an undetected 
fault of manufacture appearing early in normal field 
service conditions, or it could be caused by over­
loading of the motor causing high temperature fail­

ure of connections. The resulting high resistance in 

a joint could cause this symptom appearance. Evi­
dence of general overheating accompanying flat 

spots would tend to indicate overworking of the mo­
tor. 

2. If one or more armature conductors are abnor­

mally black or appear burned compared with
the other armature conductors, this is an indi­

cation of shorted armature winding. If such evi­

dence is detected, a dirty armature should first
be blown off to clean it and then checked with a
growler. If the short circuit is not confirmed by

this indication, check resistances and apply a

high potential test not ex'.'.:eeding 600 volts AC
for 1 minute. If the armature does not pass

these tests, it should not be used.

HIGH POTENTIAL LAMP TEST ARMATURE AND FIELD. 

Construct a test fixture as per (FIG. L-6). 

Pg. L-6 

FIG. L-6 HIGH POTENTIAL LAMP TEST 

FIXTURE 

8_ WARNING 8_ 
TEST FIXTURE TO BE CONSTRUCTED AND OPER­
ATED BY QUALIFIED ELECTRICAL SERVICE PER­
SONNEL. SEVERE ELECTRICAL SHOCK OR ELEC­
TROCUTION MAY RESULT. 

ARMATURE/COMMUTATOR 

1 . Grounded Commutator Segment to Armature 
Test 

a) Attach test lamp lead #1 to armature shaft.

b) Touch test lamp lead #2 to each segment
of the commutator.

c) If test lamp illuminates, a short is present

between armature shaft and the commuta­
tor segment.

d) If test lamp does not illuminate, the test is

satisfactory.

2. Open Commutator Segments Test

a) Touch test lamp leads 1 and 2 between op­

posite segments of the commutator.

b) If test lamp illuminates, the segment is sat­
isfactory.

c) If test lamp does not illuminate, the seg­

ment is open.

3. Shorted Commutator Segments Test

a) Touch test lamp lead #1 to A segment.

b) Touch test lamp lead #2 to each segment
in turn.

4/01/89 
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ELECTRIC MOTOR 

c) If test lamp lights at other than the oppo­
site segment of commutator, the commu­
tator winding is shorted.

FIELD COILS 

1 . Grounded Field Coils Test 

a) Attach test lamp lead #1 to motor housing.

b) Touch test lamp lead #2 to terminals S1
and S2 on housing.

c) Test lamp should not illuminate. If test

lamp illuminates, the field coils are shorted
to motor housing.

2. Open Field Coil Test

a) Attach test lamp lead #1 to terminal.

b) Attach test lamp lead #2 to terminal.

c) Test lamp should illuminate. If test lamp

does not illuminate, the field coils are
open.

THE FOLLOWING TESTS ARE TO BE COM­

PLETED AFTER MOTOR REPAIR AND BE­

FORE INSTALLATION IN VEHICLE. (MOTOR 

REASSEMBLED) 

1 . Armature To Field Coil Short Test 

a) Attach test lead #1 to terminal A 1 .

b) Attach test lead #2 to terminal F1.

c) Test lamp should not illuminate. If test

lamp illuminates, motor should be disas­
sembled to locate source of problem.

2. Armature To Motor Case Short Test

a) Attach test lamp #1 to terminal A 1 .

b) Attach test lead #2 to terminal A 1 (lamp
should light) , then A2.

c) Test lamp should not illuminate. If test

lamp illuminates, the motor should be dis­
assembled to locate source of problem.

3. Field Coil To Case Test

Short circuited coils can be caused by several 
things, as well as an undetected manufacturing fault 
which most likely would show up early in normal 
service. 

a) If a generally heat discolored appearance
uniformly over the commutator or windings

is observed, it is usually a sign of overload­
ing of the vehicle or motor. This should be
corrected or the symptoms will be repeti­

tive and motors will be burned out fre­
quently.

b) Bubbled insulation and individual brush
burn marks on the commutator is a typical
example of a motor armature which has
been loaded to stall with power applied. It

overheated and its elements boiled to fail­
ure.

COMMUTATOR INSPECTION AND CARE 

The following operations should only be performed 

by an experienced and competent electric motor 
shop. 

1 . Inspect the commutator during each brush in­
spection. 

2. Commutator bars should not be pitted, burned

or grooved in the brush track. If found in this
condition, the surface should be refinished in a

lathe, limiting the depth of cut to .005 inch or
less on a side and repeat until smooth.

3. Before a final cut, the mica insulation between

commutator bars should be undercut, .032 inch

and no mica slivers should be left along the side
of the bars above the undercut.

4. Next, dynamic balance the armature to within

.0015 inch amplitude at 3000 RPM. After this,
the final finish cut should be made with a dia­

mond tool to obtain a surface finish of 8 to 16

micro inch. The armature should not be put
back in service with a diameter of less than
2.625 inches.

5. After refinishing a commutator, check it for ec­
centricity. It should not exceed .001 inch total

4/01/89 E�GDiii:,i1(•J:i Pg. L-7 
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ELECTRIC MOTOR 

indicator reading for the entire diameter and 
with a .002 inch maximum bar-to-bar differ­
ence. 

INSPECTION OF FIELD WINDINGS 

If upon inspection, the insulation on the field 
coils appears blackened or charred, the serv­
iceability of the coils is questionable. Burned or 
scorched coil insulation is a symptom of coil 
overheating due to overloads, grounded or 
short circuited windings. 

To check the windings electrically for grounds 
or open circuits, a continuity tester, ground 
tester, and ohm meter are required. 

To check for a grounded field connect the 
tester between terminal studs S1 to ground and 
S2 to ground. 

To check for an open or shorted winding: Con­
nect the ohm meter between S2 and S1. The 
resistance should conform to the value in the 
Motor Reference Data. 

BEARING INSPECTION AND CARE 

1 . The bearing is prelubricated with Chevron 
SR1-2 high temperature grease or equivalent, 
sufficient for the life of the bearing. 

Do not use silicone grease in a DC motor. 

2. Check the bearing by turning it with your fin­
gers. Feel for bindings or gritty effects and for
excessive looseness or wobble. If any defect is
apparent or if there is any doubt at all as to
serviceability of the bearing, replace it with a
new one.

3. Remove the old bearing by using a suitable
bearing puller. Press new bearing into place by
means of an arbor press that exerts pressure
on the inner ring.

Pg. L-8 
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DO NOT USE A HAMMER FOR BEARING REPLACE­
MENT. IT WILL DAMAGE THE BEARING. 

REASSEMBLY 

1. Install the bearing and retainer in the end shield.

2. Set commutator end shield in place on bench
with the brush rigging facing upward. Push
each brush back up into brush holder until its
end would permit commutator to pass under
without hitting. Adjust end of spring so that it is
against side of brush and holds brush in
"cocked" position.

3. Set armature into place in the end shield.

4. Push on end of each brush to release onto the
commutator. Observe that all brushes seat on
commutator properly and that end of springs
ride on brush tops in line with brush holder
grooves. Make sure that the brush spring will
travel down the holder slot as the brush wears.

5. Position the motor housing over the armature
and position it exactly with mark on end shield.
Gently seat on rabbet.

6. Gently fit the motor over the rear axle input
spline. Line up marks and secure the motor to
the rear axle with the existing hardware.

7. Be sure the end shield is a snug fit in the stator
rabbet, then replace the clamp screws. Check
to determine that armature is free to turn. If it
will not turn, check the assembly.

8. Make a high potential test (up to a maximum of
600 volts AC for 1 minute) to assure motor has
been properly reassembled.

PARTS IDENTIFICATION 

1 . The motor model number identifies every part 
of the motor. 

2. When ordering, always describe the particular
part and refer to the motor model number.

4/01/89 
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OPERATION AND SERVICE MANUAL 

SECTION: REAR AXLE 
M 

GENERAL 

The vehicle's rear axle is a high efficiency unit fea­
turing a matched set of low friction helical cut gears. 
The vehicle is equipped with expanding shoe drum 
brakes on the rear wheels. Brake service instruc­
tions are covered in the Brake Section of this man­
ual. 

DIFFERENTIAL LUBRICATION 

Tools Required: Qty. 

Screwdriver, Phillips, large ................... 1 

Wrench, open end, 7 /8" . . . . . . . . . . . . . . . . . . . . 1 

Dipstick, service E-Z-GO # 2471 0-G1 ......... 1 

The lubricant level should be checked in accordance 
with the Periodic Service Schedule contained in Sec­
tion 'A' of this manual. With the vehicle parked on 
a level surface, the parking (hill} brake set, the key 
in the 'OFF' position and the F-N-R switch in the 'N' 
position, remove the trunk lid. If the vehicle is not 
equipped with a cover plate with a check/fill plug, 
remove the vent plug from the axle and use a serv­
ice dipstick to determine the fluid level. If lubricant 
is in the 'ADD' range add lubricant as required to 
bring to the acceptable level (see Periodic Service 
Schedule for recommended lubricant) . The axle 
contains 8-10 oz. of lubricant when in the accept­
able range. Remove the dipstick and replace the 
vent plug being careful not to kink the vinyl tubing. 
Reinstall the trunk lid. 

If the vehicle is equipped with a check/fill plug in the 
cover plate, remove the plug and feel for the level of 
lubricant, if the lubricant cannot be felt add until lu­
bricant can be felt or pours out of the plug hole. 

If there is evidence of accumulated greasy dirt 
around the rear axle cover, axle shafts or input 
shaft, the lubricant level should be checked immedi­
ately. Low lubricant level is an indication of a leak 
which should be identified and corrected. 

The axle shaft wheel bearings are lubricated and 
sealed at the factory and do NOT receive any lubri­
cation from the rear axle. 

4/01/89 
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AXLE ADJUSTMENTS 

The helical axle· has no external or internal adjust­
ments or shims; therefore, no disassembly is re­
quired except to replace worn or defective compo­
nents caused by conditions beyond normal control. 

REMOVING THE REAR AXLE FROM THE VE­

HICLE (FIG. M-1) 

Tools Required: Qty. 

Pliers, needle nose . . . . . . . . . . . . . . . . . . . . . . . . 1 

Wrench, open end, 1 /2" . . . . . . . . . . . . . . . . . . . . 1 

Wrench, open end, 9/16" . . . . . . . . . . . . . . . . . . . 1 

Jack stands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Jack, hydraulic, trolley . . . . . . . . . . . . . . . . . . . . . 1 

Disconnect the batteries (See procedures in section 
B) . Remove the wiring from the motor (See Motor
Removal and Disassembly) .

Loosen both rear wheel and tire assemblies by loos­
ening each lug nut approximately one turn. Raise 
the vehicle (see procedure in Section B). Remove 
both rear wheel and tire assemblies. Place a jack 
under the center of the rear bumper and elevate un­
til the rear axle is clear of the jack stands. Remove 
the jack stands and relocate them under the out­
board ends of the rear bumper. Lower the vehicle 
onto the jack stands that are adjusted such that the 
rear axle assembly is as low as possible while still 
being clear of the shop floor. 

&_WARNING&_ 
BEFORE PROCEEDING, BE SURE THAT THE VEHI­

CLE IS SECURELY SUPPORTED ON THE JACK 

STANDS. 

Remove the trunk lid (See body and Trim Section) to 
gain access to the upper mounting hardware of the 
rear shock absorbers. (1), (2), (3) Remove the 
upper mounting hardware of the rear shock absorb­
ers. 

If required the adjusting yoke may be loosened to 
remove tension from the brake cables. (Refer to 
the Brake section for readjustment procedures). 

It is suggested that an additional person support the 
motor during the following procedure. 

Pg. M-1 



REAR AXLE 

Use the jack to support the motor and axle assembly 
before removing the nuts (4) and washers (5) from 
the four 'U' bolts (6). 

&_WARNING&_ 
DUE TO THE WEIGHT AND LOCATION OF THE MO­
TOR, CARE MUST BE TAKEN NOT TO ALLOW THE 
AXLE ASSEMBLY TO ROTATE OR FALL DURING 
THE FOLLOWING OPERATION. 

CARE MUST BE TAKEN WHEN REMOVING THE 
AXLE FROM THE VEHICLE. DO NOT ALLOW THE 
UNIT TO STRIKE THE JACK STANDS SUPPORTING 
THE VEHICLE. 

Slowly lower the jack and pull the complete motor 
and axle through the vehicle's wheel well. 

INSTALLING THE REAR AXLE(FIG. M-1) 

Reassemble the axle assembly using the reverse or­
der of disassembly. 

Tighten the nuts (4) fastening the 'U' bolts (6) to 
30-35 ft. lbs. torque. Tighten the nuts (1) retaining 
the shock absorber until the top rubber bushing (3) 
is compressed to the same diameter as the washer 
(2). 

Tighten the nuts fastening the motor wire terminals 
to 35-40 in. lbs. torque. 

For motor removal, see Section L. 

FIG. M-1 
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REAR AXLE 

FIG. M-2 
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REAR AXLE 

REAR AXLE DISASSEMBLY (FIG. M-2) 

THE REAR AXLE/MOTOR IS A PRECISION ASSEM­
BLY, AND AS SUCH ANY REPAIR OR REPLACEMENT 
OF PARTS MUST BE DONE WITH GREAT CARE IN A 
CLEAN ENVIRONMENT. BEFORE ATTEMPTING TO 
PERFORM ANY SERVICE ON THE AXLE, READ AND 
UNDERSTAND ALL OF THE FOLLOWING TEXT AND 
PHOTOGRAPHS BEFORE ADJUSTING OR DISASSEM­
BLING THE UNIT. 

HANDLE ALL GEARS WITH EXTREME CARE SINCE 
EACH IS PART OF A MATCHED SET. DAMAGE TO 
ONE WILL REQUIRE REPLACEMENT OF THE ENTIRE 
SET OR RESULT IN AN UNACCEPT ASL Y HIGH NOISE 
LEVEL 

SNAP RINGS MUST BE REMOVED/INSTALLED WITH 
CARE TO PREVENT DAMAGE TO BEARINGS, SEALS 
AND BEARING BORES. 

It is recommended that whenever a bearing, seal or 
'O' ring is removed, it be replaced with a new one 
regardless of mileage. Always wipe the seals and 
'O' rings with a light oil before installing. 

Removal of the brake assemblies are not required 
for the disassembly of the rear axle. 

BRAKE DRUM AND HUB DISASSEMBLY/ AS­
SEMBLY 

Tools Required: Qty. 

Pliers, needle nose •.•..••.•...••....••••.•• 1 

Ratchet or pull handle, 1/2" drive •.•.•.•.....• 1 

Socket, 1 1 /16", hex, 1 /2" drive ••....••••••• 1 

Jack, hydraulic, trolley •.•...••...•.••...••.. 1 

The following procedure does not require the re­
moval of the rear axle from the vehicle. 

Loosen the rear wheel lug nuts approximately one 
turn. Raise the vehicle and support on jack stands 
(see procedures in section 8). Remove the rear 
wheels. 

Pg. M-4 

FIG. M-3 

Remove the cotter pin, axle nut, washer, and the 
spindle cap adapter, if equipped. (FIG. M-3) and 
(FIG. M-9) 

Remove the brake drum and washer (1). 

AXLE SHAFT REMOVAL AND DISASSEMBLY 

Tools Required: Qty. 

Arbor press . • • . . . . . . . . . . . . . . • . . . . . . . . . . . . . 1 

Pliers, needle nose .••..................... 1 

Pliers, snap ring, internal . . . . . . . . . . . . . . . . . . . 1 

Slide hammer, E-Z-GO PIN 18753-G1 ....••.. 1 

FIG. M-4 
Remove the outer snap ring (2) from the axle tube. 
(FIG. M-4) and (FIG. M-9) 

4/01/89 
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REAR AXLE 

FIG. M-5 
Attach a slide hammer to the axle shaft thread and 
remove the axle and bearing from the axle tube. 
(FIG. M-5) 

FIG. M-6 

Remove the bearing by supporting the inner race of 
the bearing on an arbor press bed and apply pres­
sure to the threaded end of the axle shaft. 
(FIG. M-6) 

4/01/89 
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AXLE SHAFT SEAL REMOVAL AND RE­
PLACEMENT 

Tools Required: Qty. 

Pliers, snap ring, internal . . . . . . . . . . . . . . . . . . . 1 

Puller, seal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Seal installer, E-Z-GO P/N 18739-G1 ......... 1 

Hammer, ball pein . . . . . . . . . . . . . . . . . . . . . . . . . 1 

FIG. M-7 

Remove the inner snap ring (3). (FIG. M-7) and 
(FIG. M-9) 

Pg. M-5 



REAR AXLE 

FIG. M-8 

Use a puller to remove the seal (4). (FIG. M-8) and 
(FIG. M-9) 

WASHER 

SP INE 

LOCK 
COTTER WASHER 
PIN '1 ,-
AXLE �..L..J=='=.JW..Q!bf'T-.._,_1_ 
NUT H:J 

SPINDLE 
CAP 
ADAPTER 

l·- - -. ·
I I 

I I 
.. 
I I I 

BRAKE DRUM •.:, • •• , 
---· 

FIG. M-9 

BEARING 

OUTER 
SNAP RING 

USE CARE TO PREVENT DAMAGE TO THE INNER 
SURFACE OF THE AXLE TUBE AT THE SEALING 

AREA. 

Pg. M-6 

FIG. M-10 

To install the seal use the special E-Z-GO seal in­
staller to drive the seal into its correct position. 
(FIG. M-9) and (FIG. M-10) 

Install the inner snap ring. (FIG. M-9) 

TO PREVENT SEAL DAMAGE, LIGHTLY COAT THE 
AXLE SHAFT WITH BEARING GREASE AND SUPPORT 
THE SHAFT DURING INSTALLATION. 

AXLE SHAFT REPLACEMENT 

Carefully insert the axle shaft and bearing through 
the oil seal. Rotate the shaft until the spline en­
gages with the differential side gears. Install the 
outer snap ring (2). (FIG. M-7) 

Coat the outboard spline of the axle with an anti­
seize compound. Install the brake hub and drum, 
thrust washer, nut, and a new cotter pin. 

Tighten the axle nut to 70 ft. lbs. torque min,­
mum/140 ft. lbs. torque maximum. Continue to 
tighten until the slot in the nut aligns with the cotter 
pin hole. 

4/01/89 
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REAR AXLE 

DIFFERENTIAL REMOVAL 

Tools Required: Qty. 

Ratchet, 3/8" drive •.••.•.....•.••..•••...•• 1 
Socket, 1/2", 3/8" drive ....••.....•.•.••••• 1 
Putty knife . • • • . . . • • • . . . . • • • • . . . . • • • . . • • • • • • 1 
Pan, oil drain ••.............•.............. 1 

Sealant, Permatex 20536-G1 ..•••....•...... 1 

Drain pan •••..•••......•....•.....•.•••... 1 

AXLE SHAFT REMOVAL AND DISASSEMBLY 

THE REAR AXLE/MOTOR IS A PRECISION ASSEM­
BLY, AND AS SUCH ANY REPAIR OR REPLACEMENT 
OF PARTS MUST BE DONE WITH GREAT CARE IN A 
CLEAN ENVIRONMENT. BEFORE ATTEMPTING TO 
PERFORM ANY SERVICE ON THE AXLE, READ AND 
UNDERSTAND ALL OF THE FOLLOWING TEXT AND 
PHOTOGRAPHS BEFORE ADJUSTING OR DISASSEM­
BLING THE UNIT. 

HANDLE ALL GEARS WITH EXTREME CARE SINCE 
EACH IS PART OF A MATCHED SET. DAMAGE TO 
ONE WILL REQUIRE REPLACEMENT OF THE ENTIRE 
SET OR RESULT IN AN UNACCEPTABLY HIGH NOISE 
LEVEL. 

Remove the left and right axle assemblies as de­
tailed elsewhere in this section. 

FIG. M-11 

Remove the ten cover plate bolts and remove the 
cover plate. Drain the lubricant into a drain pan. 
(FIG. M-11) 

Late 1989 models and on have a cover plate with a 
check/fill plug. 

USE CARE NOT TO DAMAGE THE SEALING SUR­
FACES. 

FIG. M-12 

A putty knife may be required to separate the cover 
plate from the housing. (FIG. M-12) 

All sealant must be removed from both the cover 
plate and the housing sealing surfaces. 

The bearing caps are marked for identification. 
They MUST be reassembled in their original position. 

DO NOT DAMAGE THE MACHINED SURFACES OF 
THE BEARING CAPS. 
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REAR AXLE 

FIG. M-13 

Remove the four cap screws and remove the bear­
ing caps. (FIG. M-13) 

FIG. M-14 

Remove the differential case from the housing. 
(FIG. M-14) 

Pg. M-8 

FIG. M-15 

Do not remove the bearing from the differential case 
unless a bearing failure is evident. If a bearing fail­
ure has occurred, remove it using a bearing puller 
and replace with new bearings. (FIG. M-15) 

DIFFERENTIAL INSTALLATION 

Installation is in the reverse order of removal. Use 
Permatex sealant as required between the housing 
and the cover plate. 

INTERMEDIATE GEAR REMOVAL 

Tools Required: Qty. 

Pliers, snap ring, internal . . . . . . . . . . . . . . . . . . . 1 

Drift, brass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Puller, bearing, inner diameter . . . . . . . . . . . . . . . 1 

Puller, bearing, jaw type . . . . . . . . . . . . . . . . . . . . 1 

Screwdriver, Phillips . . . . . . . . . . . . . . . . . . . . . . . . 1 

Drill, 3/8", electric or air . . . . . . . . . . . . . . . . . . . 1 

Drill bit, 1/8" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Punch, center ............................ . 

Hammer, ball pein . . . . . . . . . . . . . . . . . . . . . . . . . 1 

HANDLE ALL GEARS WITH EXTREME CARE SINCE 
EACH IS PART OF A MATCHED SET. DAMAGE TO 
ONE WILL REQUIRE REPLACEMENT OF THE ENTIRE 
SET OR RESULT IN AN UNACCEPT ASL Y HIGH NOISE 
LEVEL. 

4/01/89 
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REAR AXLE 

The intermediate gear shaft is located behind the 
metal plugs, and is recessed within the bearing 

bore. Each end of the shaft is countersunk which 
provides adequate clearance to drill out the metal 
plugs. 

FIG. M-16 

Lightly punch the center of the intermediate gear 

shaft plugs. Drill through each plug using a 1 /8" 

diameter drill being careful not to drill into the shaft 

below the plug. Insert a suitable Phillips head sheet 

metal screw into the drilled hole and screw in until 
the metal plug is forced out of the bearing bore. 
(FIG. M-16) 

Clean any remaining sealant from the bore before 

proceeding, using care not to damage the housing 
bore. 

FIG. M-17 

Remove the snap ring from each side of the hous­
ing. (FIG. M-17) 

FIG. M-18 

Use a brass drift to drive the intermediate gear away 

from the flanged side of the axle housing. 

(FIG. M-18) 
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REAR AXLE 

FIG. M-19 

Use an inner diameter bearing puller attached to a 

slide hammer to remove the bearing from the 

FLANGED side of the housing. (FIG. M-19) 

If the bearing does not remain in the housing bore, it 
may be separated from the gear using two wooden 
wedges. (FIG. M-20) 

FIG. M-20 

Pg. M-10 

Remove the bearing opposite the flanged side of the 

housing by driving the intermediate gear and bearing 
towards the non-flanged side of the housing until the 

bearing is fully exposed. 

FIG. M-21 
Use a bearing puller to remove the bearing from the 
intermediate gear. (FIG. M-21) 

HANDLE ALL GEARS WITH EXTREME CARE SINCE 

EACH IS PART OF A MATCHED SET. DAMAGE TO 

ONE WILL REQUIRE REPLACEMENT OF THE ENTIRE 

SET OR RESULT IN AN UNACCEPTABLY HIGH NOISE 

LEVEL. 

4/01/89 
! ! !M!9!EI



REAR AXLE 

FIG. M-22 

Tilt the small diameter end of the intermediate gear 
towards the opening in the bottom of the housing 
and remove. (FIG. M-22) 

Remove the old 'O' rings and replace with new 

ones. 

INTERMEDIATE GEAR INSTALLATION 

Install new 'O' rings on each end of the intermediate 
gear shaft. Place the intermediate gear into position 
within the housing. Push the bearings onto the 
shoulders of the shaft to assure a correct fit. Install 
the outer snap rings. Coat the edges of the metal 

plugs with sealant and tap into place using a socket 
and a hammer. 

INPUT GEAR REMOVAL 

Tools Required: .................... Qty. 

Pliers, snap ring, internal .................... 1 

Slide hammer .............................. 1 

Arbor press . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Remove the snap ring. (FIG. M-23) 
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FIG. M-23 

FIG. M-24 

Pull the input gear from the axle housing. 
(FIG. M-24) 

The gear and bearings should slide out from the 

housing easily. If undue resistance is encountered, 
a slide hammer may be required to remove the as­
sembly. 
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REAR AXLE 

DIFFERENTIAL DISASSEMBLY 

The differential assembly is available ONLY as a 
complete assembly. 

DIFFERENTIAL GEAR REMOVAL 

Tools Required: Qty. 

Wrench, 9/16" box end ..................... 1 

Socket, 9/16", 1 /2 drive .................... 1 

Ratchet, 1 /2" drive . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Hammer, plastic tipped . . . . . . . . . . . . . . . . . . . . . . 1 

FIG. M-25 

Remove the four bolts and nuts that secure the large 

output gear to the differential case. {FIG. M-25) 

Pg. M-12 

FIG. M-26 

If the large output gear does not separate easily 
from the differential case, it may require the use of 
a plastic tipped hammer to remove it. {FIG. M-26) 

Reassemble in the reverse order of disassembly. 

FIG. M-27 

Press new bearings onto differential assembly. 

(FIG. M-27). 
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REAR AXLE 

THE HEAD OF THE BOLT MUST BE AGAINST THE DIF­
FERENTIAL CASE AND THE NUT AGAINST THE 
LARGE OUTPUT GEAR. FAILURE TO FOLLOW THIS 
CAUTION WILL RESULT IN SERIOUS DAMAGE TO THE 
OTHER COMPONENTS. 

Position the ring gear on the differential case and 
start the drive gear bolts into the gear. 

Tighten the bolts, alternating back and forth across 
the gear until the gear is pulled evenly into place. 
Tighten the bolts to 45 - 65 ft. lbs. torque 
(FIG. M-28). 

FIG. M-28 
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REAR AXLE 
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OPERATION AND SERVICE MANUAL 
SECTION: ELECTRICAL - SOLID STATE SPEED 

CONTROL VERSION 

N 

GENERAL (FIG. N-1) 

8WARNING8 
IT IS IMPORTANT THAT A GOOD GROUND BE PRO­
VIDED IN ORDER TO ADEQUATELY PROTECT 
PERSONNEL AND EQUIPMENT. REFER TO SPECI­
FICATION GS-726-006 (Pg. T-1). 

There are two distinct circuits used in the operation of an 
electric vehicle. These circuits are the CONTROL and 
the POWER circuits. 

The control circuits may be identified by the light gauge 
wire used. The control circuit components consist of the 
key switch, the solenoid, a reverse warning device and 
two micro switches. Micro switch MS-2 is actuated by 
the forward-neutral-reverse switch, and micro switch 
MS-3 is actuated by .. movement of the potentiome­
ter lever which is moved by the accelerator linkage. 

CONTROL CIRCUIT 

FORWARD OPERATION 

With the key switch in the 'ON' position and the forward­
neutral-reverse switch in the 'FORWARD' position, mi­
cro switch MS-2 is closed which provides an electrical 
path to the solenoid. Depressing the accelerator pedal 
moves the lever of the potentiometer from the "OFF" po­
sition and also activates micro switch MS-3. The clo­
sure of MS-3 completes the control circuit and activates 
the coil of the solenoid which causes the solenoid con­
tacts to close which in turn activates the power circuit. 

REVERSE OPERATION 

The reverse operation is identical to forward operation 
except that the second pole of the double micro switch 
activates a circuit that lowers the resistance within the 
potentiometer resulting in a reduced maximum reverse 
speed. Additionally a reverse warning device is acti­
vated by the forward-neutral-reverse switch that is 
placed in the 'REVERSE' position which activates micro 
switch MS-4. This warning device is in continuous op­
eration while the forward-neutral-reverse switch is in 
the 'REVERSE' position. 

10/01/89 
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POWER CIRCUIT 

With the control circuit activated, the solenoid contacts 
are closed. Power is applied to the power circuit. De­
pressing the accelerator pedal moves the lever of the 

=potentiometer which increases the resistance from O -
5000 ohms. The control module uses solid state cir­
cuitry to supply power through the forward-neutral-re­
verse switch which directs power in the correct orienta­
tion through the armature and field windings of the mo­
tor. 

FEATURES AND BENEFITS OF THE 

SOLID STATE SPEED CONTROL 

SMOOTH STEPLESS OPERATION 

1. The E-Z-GO Solid State speed controllers give
electric vehicles new and improved driving charac­
teristics by allowing superior operator control of ve­
hicle's drive motor speed. This is possible through
the use of electronic control techniques by which
the power delivered to the motor can be smoothly
varied from fully off to fully on. There are no speed
steps or increments.

A high power semiconductor switch consisting of 
an array of paralleled power MOSFET transistors, 
controls the current in the motor windings. The 
transistors are connected in series with the battery 
and the motor. The transistors are turned on and 
off at the rate of 15,000 times per second by the 
control circuitry, while the ratio of the on and off 
times is varied in response to the input demanded 
by the throttle. This technique is called pulse width 
modulation. When the transistors are on, the cur­
rent through the motor builds up, storing energy in 
the motor's magnetic.field. When the transistors 
turn off, this stored energy causes the motor cur­
rent to continue to flow through the free wheel di­
ode. The motor current ramps up and down as the 
switch turns on and off, the average current (which 
determines the motor torque) being controlled by 
the ratio of the on and off times. In this way, 
smooth, stepless control of the power delivered to 
the motor is achieved with very low power loss in 
the control components. 

CURRENT MULTIPLICATION 

2. One of the most intriguing features and benefits of
the E-Z-GO Solid State speed controller is the fact

Pg. N-1 



ELECTRICAL - SOLID STATE SPEED CONTROL VERSION 

SOLENOID 
LETTERS 
ARE FOR 
REFERENCE 
ONLY 

F-N-R SWITCH ACTIVATES MS-4 IN
REVERSE POSITION ONLY

F-N-R SWITCH ACTUATES MS-2 IN
BOTH FORWARD AND REVERSE POSITIONS

RESISTOR -"""r--,

(+) 

(-) 

6 voe 

ON/OFF 
SWITCH 
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WARNING 

�J,,,s-_4 __
C NC 

250 OHM 
SW 

ACCEL MICRO 
SWITCH 
MS- C 

SOLENOID 
D 

DIODE 3 AMP 100 V 

L-------------

... FORWARD 
<==> REVERSE 

POWER WIRING 

--- CONTROL WIRING 

A1 

FIG. N-1 CONTROL AND POWER CIRCUITS 
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ELECTRICAL- SOLID STATE SPEED CONTROL VERSION 

that during acceleration, or reduced speed opera­
tion, it allows more current to flow into the motor 
than flows out of the battery. This is possible be­
cause the controller acts like a D.C. transformer, 
i.e., it takes in high voltage(the full battery voltage)
and low current, and puts out low voltage and high
current. Thus for these conditions the battery only
has to supply a fraction of the current required by a
resistor type controller in which the battery current
and motor current are always equal. The result is a
dramatic improvement in the vehicle's efficiency;
this gives greater driving range per battery charge.

CURRENT LIMITING 

3. Another feature of E-Z-GO Solid State controllers
is their ability to limit the motor current to a preset
maximum. This current limit feature protects the
controller from damage which might result if the
current were limited only by the motor demand.
The current limit feature is also very important to
the rest of the system because it reduces the
stresses placed on the motor, drive train, and bat­
teries. Motor and battery efficiency and service life
are both improved by eliminating high current
surges during vehicle acceleration. This also
saves wear and tear on vehicle transmissions and
drive trains and in some cases, the terrain that the
vehicle rides on (e.g., fairways and greens).

UNDER VOLTAGE CUTBACK 

4. The controller must have a means of preventing
operation at very low battery voltages. This is be­
cause the control circuitry requires some minimum
voltage to function properly. For this reason, the
controller is designed so that its output is gradually
reduced if the battery voltage falls below a certain
level; for the standard 36 volt models this happens
at 16 volts. By reducing the output to the motor, the
battery voltage can recover and an equilibrium is
established in which the battery is allowed to sup­
ply as much current as it can without falling below
16 volts.

THERMAL PROTECTION 

5. The design of these transistorized motor control­
lers has placed a great deal of emphasis on ther­
mal management and in normal operation they
barely get warm. If, however, the controller is un­
dersized for its application or otherwise over­
loaded, overheating may occur. If the internal tem­
perature of the controller exceeds 165 degrees

Fahrenheit, the current limit will be reduced to ap­
proximately one half of its rated value. This will 
generally allow vehicle operation at a reduced per­
formance level, to allow maneuvering out of the 
way and stopping in a good place. When the con­
troller cools down, full current limit and perform­
ance will automatically return. 

RUNAWAY PROTECTION 

6. These controllers have a feature which shuts off
the output in the event of an open circuit fault in the
potentiometer or its wiring which could otherwise
result in uncontrolled full speed operation. The
standard throttle configuration is a 5000 ± 10%
ohm, 2 wire potentiometer going from zero ohms
for full off to 5000 ohms for full on. Broken potenti­
ometer wiring, connectors or potentiometers which
fail open would normally give a full on signal. The
controller detects any throttle inputs of more than
7000 ohms as a fault and shuts off the output pre­
venting a runaway. The controller will return to nor­
mal operation when the fault is repaired.

HIGH PEDAL PROTECTION (FIG. N-2) 

7. The E-Z-GO Solid State controller has circuitry to
sense a "high" (depressed) accelerator pedal at the
time the controller is turned on and inhibit the out­
put until the pedal is released and re-applied. This
safety feature (also called Neutral Start or High
Pedal Disable) prevents the vehicle from being
turned on with the throttle depressed, requiring the
operator to start smoothly from zero throttle. It also
protects against sudden starts caused by problems
in the throttle linkage (e.g., bent parts, broken re­
turn spring, etc.) which might give a partial or full
throttle signal to the controller even with the pedal
released.

SERVICEABILITY 

8. The design philosophy of the E-Z-GO Solid State
controllers has been to make simple, easily in­
stalled controllers requiring no user adjustments or
modifications. Experience has shown that the
electronic components are very reliable and that
many problems are caused by the effects of con­
tamination (especially water and battery acid). Ac­

cordingly, these units are sealed into an electrically
isolated aluminum extrusion and are not field serv­
iceable. The controllers are, however, rebuildable
at the factory.
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ELECTRICAL - SOLID STATE SPEED CONTROL VERSION 

- ACCELERATOR PEDAL AT REST

tt3333 HILL (PARKING) BRAKE RELEASE ZONE

0 - 5000 OHMS (OPERATING RANGE IN FORWARD)

PEDAL OVER TRAVEL (FULL SPEED TO PEDAL STOP)

FLOORBOARD

70 - 5000 OHMS (VEHICLE WILL NOT ST ART IF FORWARD OR REVERSE 15 SELECTED
WITH THE PEDAL IN THIS POSITION)

FIG. N-2 ACCELERATOR POSITIONS 
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ELECTRICAL - SOLID STATE SPEED CONTROL VERSION 

REDUCED SPEED REVERSE 

9. The vehicle is equipped with a feature that limits
the maximum reverse speed. The reverse
speed limiting circuit restricts the vehicles re­
verse top speed without affecting the lower
speeds, by reducing the resistance of the po­
tentiometer. Since the circuit reduces power to
the motor, some difficulty in climbing steep
grades in reverse may be anticipated.

GENERAL 

The following procedures will assist in the trouble­
shooting and repair or adjustment of the E-Z-GO 
solid state speed controllers in an efficient and 
timely manner. 

No procedure can cover every situation, therefore 
this procedure should be used as a guide in conjunc­
tion with good repair practices. 

&_WARNING&_ 
BEFORE ATTEMPTING TO TROUBLE-SHOOT OR 

REPAIR THE EQUIPMENT BE SURE THAT THOSE 

WORKING ON OR AROUND THE EQUIPMENT CAN­

NOT BE INJURED. REFER TO THE APPROPRIATE 

PARAGRAPHS IN SECTION 'B' FOR THE CORRECT 

PROCEDURE FOR RAISING BOTH OF THE VEHI­

CLES DRIVE WHEELS. OBSERVE ALL WARNINGS 

PERTAINING TO SAFE PRACTICES WHEN WORK­

ING ON AN ELECTRIC VEHICLE. ALWAYS WEAR 

APPROVED EYE PROTECTION. 

Tools Required: Qty. 

Volt ohm meter ............................ 1 

Wrench, open end, 7/16" ................... 1 

Wrench, open end, 1/2" .................... 1 

Wrench, open end, 3/8" . . . . . . . . . . . . . . . . . . . . 1 

No special tools are required to install, remove or 
adjust the unit. Good quality tools are required and 
vice grips, pliers or adjustable wrenches should not 
be used. 

The use of a Volt Ohm Meter (VOM) is mandatory to 
perform trouble-shooting on the solid state speed 
controller. When selecting a VOM, either an analog 
(needle type) or a digital type is acceptable, al­
though it is easier to determine small voltage and 
resistance changes with a digital meter. You do not 
need to purchase the most expensive available but it 
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should be capable of accurately measuring both 
voltage and resistance. If an analog meter is se­
lected it should have a scale that is large enough to 
be easily and accurately read. The meter will be 
reading voltages from 1 to 50 and resistances from 
0 to 10,000 ohms. Look at the the D C  voltage se­
lector and select a meter that permits voltage selec­
tion that is most applicable to your needs. Remem­
ber that reading 6 volts on a 50 volt meter scale 
would be difficult. The same problem exists when 
reading resistance (ohms). Select a meter with 
scales that are appropriate for the readings re­
quired. A meter that can easily be misinterpreted 
can cost many hours of wasted time looking for 
problems that do not exist or overlooking genuine 
problems. It doesn't matter if you choose analog or 
digital, just be sure that the meter is reliable and 
accurate. Most important however is to be sure that 
you know how to use it efficiently. 

TROUBLE-SHOOTING VEHICLE WIRING 

(FIG. N-3 ), (FIG. N-4), (FIG. N-6) 

Tools Required: Qty. 

V.O.M . .................................. 1 

If the car fails to operate or operates poorly, the fol­
lowing test sequence should be followed. 

&_WARNING&_ 
TO PREVENT THE VEHICLE FROM INADVER­

TENTLY ACCELERATING, WHICH COULD CAUSE 

BODILY INJURY, THE VEHICLE MUST BE LIFTED 

TO RAISE BOTH DRIVE WHEELS ABOVE THE 

GROUND. 

Raise the vehicle (see safety procedures in Section 
B) before proceeding.

Remove the cover of the solid state speed control 
by loosening the bolt that secures the cover. Lift off 
the cover. Examine all of the wiring to assure that all 

wires are without physical damage or corrosion. 
Check the routing of all wiring and the tightness of 
each connection. Repair or replace any suspect 
wires or connections. 

To test the control circuit, turn the key switch to the 
'ON' position. Set the volt meter to the 50 voe 
range. Touch the black probe to the negative (-) 
contact of the vehicle D.C. receptacle and the red 
( +) probe to the positive ( +) contact of the vehicle 
D.C. receptacle. (FIG. N-4)
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ELECTRICAL - SOLID ST ATE SPEED CONTROL VERSION 

FIG. N-4 CHARGING RECEPTACLE 
(VIEWED FROM FRONT) 

A meter reading of 36 voe ±5V indicates the bat­
teries are satisfactory. A reading of below 36 voe 
±5V indicates that one or all batteries are defective 
or are in need of charging (see Batteries Section for 
testing procedures). No reading indicates an 'open' 
condition and the power transmission circuit should 
be inspected for a broken or disconnected conduc­
tor. 

With the forward-neutral-reverse switch in the for­
ward position, remove the red ( +) probe from the 
positive contact of the receptacle and relocate it to 
the positive ( +) terminal of the solenoid. A meter 
reading of 36 voe ±5V will indicate that the heavy 
gauge wire (BL+) and terminations between the bat­
tery and solenoid positive ( +) terminal are in good 
condition. 

TROUBLE-SHOOTING SOLID STATE 

SPEED CONTROLLER (FIG. N-1), 
(FIG. N-5), (FIG. N-6) 

GENERAL 

The following procedures will assist in the trouble­
shooting and repair or adjustment of the E-Z-GO 
solid state speed controllers in an efficient and 
timely manner. 
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&_WARNING&_ 
BEFORE ATTEMPTING TO TROUBLE-SHOOT OR 

REPAIR THE EQUIPMENT BE SURE THAT THOSE 

WORKING ON OR AROUND THE EQUIPMENT CAN­

NOT BE INJURED. REFER TO THE APPROPRIATE 

PARAGRAPHS IN SECTION 'B' FOR THE CORRECT 

PROCEDURE FOR RAISING BOTH OF THE VEHI­

CLES DRIVE WHEELS. OBSERVE ALL WARNINGS 

PERTAINING TO SAFE PRACTICES WHEN WORK­

ING ON AN ELECTRIC VEHICLE. ALWAYS WEAR 

APPROVED EYE PROTECTION. 

Tools Required: Qty. 

Volt ohm meter . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Wrench, open end, 7/16" ................... 1 

Wrench, open end, 1 /2" . . . . . . . . . . . . . . . . . . . . 1 

Wrench, open end, 3/8" . . . . . . . . . . . . . . . . . . . . 1 

No special tools are required to install, remove or 
adjust the unit. Good quality tools are required and 
vice grips, pliers or adjustable wrenches should not 
be used. 

The use of a Volt Ohm Meter (VOM) is mandatory to 
perform trouble-shooting on the solid state speed 
controller. When selecting a VOM, either an analog 
(needle type) or a digital type is acceptable, al­
though it is easier to determine small voltage and 
resistance changes with a digital meter. You do not 
need to purchase the most expensive available but it 
should be capable of accurately measuring both 
voltage and resistance. If an analog meter is se­
lected it should have a scale that is large enough to 
be easily and accurately read. The meter will be 
reading voltages from 1 to 50 and resistances from 
Oto 10,000 ohms. Look at the the DC voltage se­
lector and select a meter that permits voltage selec­
tion that is most applicable to your needs. Remem­
ber that reading 6 volts on a 50 volt meter scale 
would be difficult. The same problem exists when 
reading resistance (ohms). Select a meter with 
scales that are appropriate for the readings re­
quired. A meter that can easily be misinterpreted 
can cost many hours of wasted time looking for 
problems that do not exist or overlooking genuine 
problems. It doesn't matter if you choose analog or 
digital, just be sure that the meter is reliable and 
accurate. Most important however is to be sure that 
you know how to use it efficiently. 
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TROUBLE-SHOOTING (FIG. N-1), 
(FIG. N-2), (FIG. N-5), (FIG. N-6) 

Use common sense and and the following step by 
step chart when trouble-shooting the entire accel­
erator and solid state controller system. 

Verify that adequate battery voltage is present to 
operate the vehicle. Battery voltage should be 
36VDC ±5V after the surface charge is removed. 

1 . Remove the cover by removing the screw that 
secures the cover. Lift off the cover. Examine 
all of the wiring to assure that all wires are with­
out physical damage or corrosion. Check the 
routing of all wiring and the tightness of each 
connection. Repair or replace any suspect 
wires or connections. (FIG. N-6) 

2. Inspect the male 'push on' contacts at the con­
trol unit and be sure that they and the areas
around them are free of corrosion. (FIG. N-1 )

Use radio and TV tuner cleaner applied with a 'Q tip' 
or a small brush. Do not use solvents that could 

attack the plastic sealant. Mild soap and water ap­
plied with a soft brush (tooth brush) rinsed with clear 
water and thoroughly dried is very effective. 

3. Remove the 'push on' connection from the top
of the control unit (blue wire from the micro
switch to the control unit). Place the F-N-R
switch in the 'FORWARD' position, turn the key
switch to 'ON' and slowly depress the accelera­
tor pedal. The solenoid should make an audible
'click'. If there is an audible 'click' go to step
4. If there is no 'click' the fault is in the sole­
noid coil, micro switches, key switch or wiring.

4. With the VOM (volt ohm meter) adjusted to the
correct scale, connect the (-) probe to the B­
terminal at the battery set. Connect the (+)

probe to the female contact of the wire that was
removed in step 2. With the key switch in the
'ON' position and the accelerator pedal in the
fully depressed position battery voltage should
be indicated. If battery voltage is not indicated
move the ( +) probe to each component working
towards the positive side of the battery until the
defective component is found. Example: From
wire to accelerator micro switch to key switch to
+ terminal of battery. If battery voltage is pre­
sent at the female connection of the wire re­
moved in step 2 and the solenoid does not

Pg. N-8 
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'click' the fault is in the solenoid coil windings 
and the solenoid must be replaced 

5. With the VOM meter adjusted to the correct
scale and with the top 'push on' connector re­
moved, place the F-N-R switch in the 'F' posi­
tion. Connect the (-) probe to the B- terminal
at the battery set. Connect the (+) probe to the

large solenoid contact connected to the positive
side of the battery set and verify that battery
voltage is present. Move the ( +) probe to the
other large contact, the meter should indicate
1 V less than battery voltage indicating that the
resistor is in good condition. No voltage drop
indicates a welded solenoid that must be re­
placed. A higher than O volt drop indicates a
poor resistor that must be replaced. Depress
the accelerator pedal several times to activate
the solenoid and observe the meter. No meter
movement or erratic movement indicates poor
or defective solenoid which must be replaced.
Full battery voltage indicates that the system is
functioning properly.

6. At the control unit remove, the two wires with
female 'push on' connectors coming from the
potentiometer. With the VOM adjusted to the
correct ohms scale attach each probe to the
two wires from the potentiometer. With the ac­
celerator pedal in the released position the me­
ter must indicate O ohms and continue to indi­
cate O through at least 1 /2" of downward pedal

movement. slowly depress the accelerator
pedal and observe the meter. The meter
should rise smoothly to 5000 ohms. When the

meter indicates 5000 ohms the pedal should
not be fully depressed. (Approximately 1 /2" of
pedal travel should remain after the 5000 ohm
reading) . If correct readings are not achieved,
check the potentiometers activating linkage.
With the accelerator in the released position in­
sert a spacer (dime) between the arm and the
top stop (FIG. N-5). The potentiometer acti­
vating lever should just retain the dime
(FIG. N-5). Should the potentiometer activat­

ing lever not properly contact the top stop re­
move the connecting linkage and adjust by
lengthening or shortening the linkage
(FIG. N-5). With the accelerator in the re­
leased position the potentiometer activating
lever should just contact the upper stop with a
spacer (dime) installed.

12/15/90 
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POTENTIOMETER 
LEVER ADJUSTING 
CLAMP '{..._ 

POTENTIOMETER
SHAFT 

BELLCRANK --------

LEVER 

ADJUST ACCELERATOR 
ROD LENGTH AT THE CLEVIS 
(FRONT) END TO ALLOW THE 
LEVER TO REST AGAINST THE 
SPACER PLACED BETWEEN TOP
STOP & THE LEVER. 

ACCELERATOR ROD

/ 

FIG. N-5 ACCELERATOR ADJUSTMENTS 

7. Depress the accelerator pedal. The micro
switch attached to the potentiometer should ac­

tivate as near to the O ohms position as possi­

ble.

1 lm®'IT� I 
If the micro switch activation takes place at 50 ohms 

or higher the high pedal protection circuit will be ac­
tivated which will cause the unit to malfunction. 

8. Remove one of the VOM probes and touch to

the metal housing of the potentiometer. The

meter should read infinity, if it does not, replace
the potentiometer.

9. Reconnect the wiring. If the vehicle does not

operate correctly check the F-N-R switch, the
motor and use a Volt meter wired between B +

and M - which should indicate between O and
battery voltage when the accelerator pedal is
operated. If all of the previous checks indicate

that the vehicle is in good operating condi­

tion, the control module must be replaced with a
new one that is known to be good.
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REDUCED SPEED REVERSE (FIG. N-7), 

The vehicle is designed to operate in reverse at a 
substantially reduced speed. If the vehicle runs in 
reverse at a speed similar to that in forward the re­
verse system must be checked. 

1 . Verify that adequate battery voltage is present 
to operate the vehicle. Battery voltage should 
be 36 VOC±5V after surface charge is re­
moved. 

2. Remove the cover by loosening the screw that
secures the cover. Lift off the cover. Examine
all of the wiring to assure that all wires are with­
out physical damage or corrosion. Check the
routing of all wiring and the tightness of each
connection. Repair or replace any suspect
wires or connections.

3. Inspect the male 'push on' contacts at the con­
trol unit and be sure that they and the areas
around them are free of corrosion.

Use radio and TV tuner cleaner applied with a 'Q tip' 
or a small brush. Do not use solvents that could 

attack the plastic sealant. Mild soap and water ap­
plied with a soft brush (tooth brush) rinsed with clear 
water and thoroughly dried is very effective. 

4 .. Inspect the wiring to the double micro switch 
from the potentiometer. 

5 .. Check the function of the micro switch switch 
by checking for continuity when the F-N-R 
switch is placed in the reverse position. Re­
place the micro switch if defective. 

6 .. Remove the two rear 'push on' connections 
from the top of the control unit. With the VOM 
set to the correct scale attach a probe to each 
of the wires removed from the control unit. 

7. . Place the F-N-R switch in the reverse position, 
fully depress the accelerator pedal and observe 
the meter. A reading of 2500 ohms will indicate 
that the internal resistor in the potentiometer is 
in good condition. Readings significantly higher 
indicates a defective resistor and the potenti­
ometer must be replaced. 
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VEHICLE RUNS TOO FAST IN REVERSE 
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SWITCH FUNCTION AN 

RESISTOR 14,--< 

Steps 4 - 7 

DOES VEHICLE 
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YES 

RETURN VEHICLE 
TO SERVICE 

REVERSE WARNING DEVICE (FIG. N-7) 

The completion of the preceding trouble-shooting 
procedure will have checked all wiring and compo­
nents in the control circuit. 

The reverse warning device does not affect the op­
eration of the vehicle, however, E-Z-GO strongly 
recommends that its operation be checked and 
maintained since the correct functioning of this 
safety device may prevent an accident. 

The warning device (FIG. N-7) should sound when­
ever the forward-neutral-reverse switch is in the 
'REVERSE' position. Should the warning device fail 
to sound, the following p_rocedure should be used to 
trouble-shoot the circuit. 

Set the volt meter to the 15 voe range, check that 
the key switch is 'ON' and the forward-neutral-re­
verse switch is in the 'REVERSE' position. Locate 
the black probe (-) in the negative side of the vehi­
cle receptacle (FIG. N-3) and place the red (+) 
probe to the terminal on MS-4 with the white wire 
closest to the F-N-R switch. A meter reading of 6 
voe indicates that the white wire between the posi­
tive ( +) terminal of the front right battery and the 
micro switch MS-4 is in good condition. 

Separate the connection in the black wire from the 
warning device to the battery. Place the red probe 
( +) on the terminal of the black wire attached to the 
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battery. A meter reading of 6 volts indicates that 
the black wire from the battery is in good condition. 
Re-connect the connection. 

Locate the red ( +) probe on the other terminal of 
micro switch MS-4. A meter reading of 6 VDC will 
indicate that the micro switch MS-4 is in good condi­
tion and that the warning device must be replaced. 

POWER CIRCUIT (FIG. N-8) 

Tools Required: Qty. 
V.O.M . ................................... 1 

IF THE VEHICLE DOES NOT RUN: 

Before proceeding refer to speed control module 
troubleshooting. (Page N-7) 

&WARNING& 
TO PREVENT THE VEHICLE FROM INADVER­

TENTLY ACCELERATING, WHICH COULD CAUSE 

BODILY INJURY, THE VEHICLE MUST BE LIFTED 

TO RAISE BOTH DRIVE WHEELS ABOVE THE 

GROUND. 

Raise the vehicle (see safety procedures in Section 
B )  before proceeding. 

Place key switch in the 'O N' position and the for­
ward-neutral-reverse switch to the forward position. 

Set the volt meter to the 50 VDC range. Touch the 
black (-) probe to the negative (-) contact of the 
vehicle D.C. receptacle and the red (+) probe to the 
positive (+) contact of the vehicle D.C. receptacle 
(FIG. N-4, FIG. N-8) 

A meter reading of 36 VDC ±5 VDC indicates that 
the batteries are satisfactory. A reading below 36 
VDC ±5V indicates that one or all batteries are de­
fective or are in need of charging. (See Batteries 
Section for testing procedures.) No reading indi­
cates an 'open' condition and the following proce­
dure should be followed. 

Locate the black (-) probe on the negative (-) post 
of the battery that has two heavy gauge wires at­
tached to it. Locate the red (+) probe to the posi­
tive side of the solenoid. A meter reading of 36VDC 
±5 Vindicates that the wire joining (BL+) to solenoid 
is satisfactory. 
A reading of less than 32 VDC ±5 V indicates a bro-

Pg. N-14 

ken wire, a poor connection, or corrosion at either 
the battery or motor termination. 

Locate the black (-) probe on the negative (-) post 
of the battery that has two heavy gauge wires at­
tached to it. Locate the positive probe on the nega­
tive (-) side of the solenoid. A meter reading of 32 
VDC ±4 V indicates that the resistor on the solenoid 

. is ,satisfactory. A meter reading OF 'O' VDC indi­
cates that the solenoid is 'open' which requires re­
placement. 

I �®1r�1 
When testing for voltage from the negative side of 
the solenoid a meter reading of 32 VDC ±4 V indi­
cates a satisfactory condition. Reduced voltage is 
observed due to the resistor located on the sole­
noid. 

Locate the red ( +) probe to the motor terminal A 1 . 
A meter reading of 32 VDC ±4 V indicates continuity 
between the solenoid and A 1 on motor. A reading of 
'O' VDC indicates an 'open' circuit and should be 
repaired. 

Locate the red ( +) probe on (B+) terminal on the 
controller. A reading of 32 VDC ±4 V indicates that 
the solenoid wire to (B+) on controller is satisfac­
tory. A reading of 'O' VDC indicates an 'open' con­
dition that should be repaired. 

Locate the red (+) probe on motor terminal to A2. A 
reading of 32 VDC ±4 V indicates that the armature 
and the motor is satisfactory. A meter reading of 'O' 
VDC requires repair or replacement of the motor. 

Locate the red ( +) probe on the A2 lead of the con­
troller. A reading of 32 VDC ±4 V indicates that the 
wire between A2 on the motor and the controller is 
satisfactory. A reading of 'O' VDC indicates an 
'open' circuit and the wire should be repaired or re­
placed. 

Locate the red ( +) probe on A contact of the F-N-R 
switch. A reading of 32 VDC ±4 V indicates that the 
wire between A2 on the controller and A contact on 
the F-N-R switch is satisfactory. A reading of 'O' 
VDC indicates an 'open' circuit and the wire should 
be repaired or replaced. 

Locate the red ( +) probe on B contact of the F-N-R 
switch. A reading of 32 VDC ±4 Vindicates satisfac-
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tory connection between A and B terminals of the 
F-N-R switch. A reading of 'O' voe indicates an
'open' circuit and the F-N-R switch should be re­
paired or replaced.

Locate the red (+) probe to the 51 terminal on the 
motor. A meter reading of 32 voe ±4 V indicates 
satisfactory connection between 51 on motor and B 
on F-N-R. A reading of 'O' voe indicates an 'open' 
circuit and the wire between B on F-N-R and 51 on 
motor should be repaired or replaced. 

Locate the red ( +) probe on 52 terminal on the mo­
tor. A meter reading of 32 voe ±4 V indicates that 
the field coil is satisfactory. A meter reading of 'O' 
voe indicates an 'open' circuit which would require 
the repair or replacement of the motor. 

Locate the red ( +) probe on the D contact of the 
F-N-R switch. A meter reading of 32 voe ±4 V indi­
cates that the wire between 52 on the motor and D
on the F-N-R switch is satisfactory. A meter reading
of 'O' voe indicates an 'open' circuit and the wire
between 52 on motor and D on F-N-R should be
repaired or replaced.

Locate the red ( +) probe on C contact of the F-N-R 
switch. A meter reading of 32 voe ±4 V indicates 
satisfactory connection between D and C terminals 
of the F-N-R switch. A meter reading of 'O' voe

indicates an 'open' circuit and the F-N-R switch 
should be repaired or replaced. 

Locate the red ( +) probe on M- of the controller. A 
meter reading of 32 voe ±4 V indicates satisfactory 
connection between C terminal of F-N-R switch and 

M·- on controller. A reading of 'O' VDC indicates an 
'open' circuit and the wire between C terminal on 
F-N-R and M'- on controller should be repaired or
replaced.

8WARNING8 
TO PREVENT THE VEHICLE FROM INADVER­

TENTLY ACCELERATING, WHICH COULD CAUSE 

BODILY INJURY, THE VEHICLE MUST BE LIFTED 

TO RAISE BOTH DRIVE WHEELS ABOVE THE 

GROUND. 

Raise the vehicle (see safety procedures in Section 
B) before proceeding.

Place key switch in the 'ON' position and the for­
ward-neutral-reverse switch to the forward posi­
tion. 

12/15/90 
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Visually inspect all components for burned or broken 
wires or loose connections . Inspect all terminals for 
corrosion, and clean if required. If a visual inspec­
tion fails to yield the cause of the problem, an ohm 
meter may be used to perform a "continuity" test at 
each component. 

. CHECKING FOR CONTINUITY 

The ohmmeter can be very useful in testing for con­
tinuity. A wire conductor that is continuous without a 
break has partically zero ohms of resistance. When 
testing for continuity, be sure that the ohmmeter is 
set to the lowest ohms range. 

There are many applications. Because of the insu­
lated cover, a wire conductor can have an internal 
break which is not visible, or the wire can have a bad 
connection at the terminal. 

When testing for continuity, check for zero ohms be­
tween any two points along the conductor. A break 
in the conducting path is evident from a reading of 
infinite resistance (oo) showing an open circuit. 

REMOVE BATTERY ( +) CONNECTIONS BEFORE US­
ING OHM METER. (SEE SAFETY PROCEDURES IN 
SECTION B.) 

A test light may be substituted for an ohm meter. 

If the vehicle continues to run with the accelerator 
pedal in the released position, either the accelerator 
linkage is out of adjustment (see Accelerator Adjust­
ment in Section F) . 

TESTING THE MOTOR (FIG. N-8) 

This test is valid only after the control and power 
wiring has been inspected as detailed in the preced­
ing procedures. 

Tools Required: Qty. 

V.O.M . .................................. 1 
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&_WARNING&_ 
TO PREVENT THE VEHICLE FROM INADVER­

TENTLY ACCELERATING, WHICH COULD CAUSE 

BODILY INJURY, THE VEHICLE MUST BE LIFTED 
TO RAISE BOTH DRIVE WHEELS ABOVE THE 

GROUND. 

Raise the vehicle ( see safety procedures in Section 
B) before proceeding.

Place key switch in the 'ON' position and the for­
ward-neutral-reverse switch to the forward posi­
tion. 

I �®'IT� I 
Use the following test ONLY IF THE MOTOR WILL

NOT RUN. 

This check is for open circuits in field coils, brushes, 
or brush rigging. To check for a short circuit, refer 
to the Motor Section. 

Set the volt meter to the 50 VDC range. 

Locate the black (-) probe to the negative (-) con­
tact of the vehicle D.C. receptacle and the red (+) 

probe to the motor terminal S2. Depress the Accel­
erator pedal. A meter reading of O VDC indicates a 
good condition. Locate the red (+) probe on the 
motor terminal S1 . A meter reading of O VDC indi­
cates that the field coils are satisfactory. A meter 
reading of 36 voe ±5 voe indicates that the field 
coils are open and the motor must be repaired or 
replaced. 

Locate the red ( +) probe on the motor terminal A2. 
A reading other than O VDC indicates that the power 
wiring should be rechecked. Locate the red (+) 

probe to the motor terminal A 1 . A meter reading of 
O VDC indicates that the brushes, brush holder, and 
all connections are satisfactory. A meter reading of 
36 voe ±5 voe indicates a problem with the 
brushes, brush holder, or connections. 

The following tests may be performed with an ohm 
meter or test light. 

&_WARNING&_ 
REMOVE BATTERY (+) CONNECTIONS BEFORE 

CONTINUING WITH THIS TEST. SHORTING OF 

MOTOR WIRES COULD RESULT IN AN EXPLOSION. 

Remove wires from motor terminals A1 and S2. Set 
the ohm meter to the RX1 scale. Using the ohm 
meter, place probes on motor terminals S 1 and S2. 

Pg. N-18 

A meter reading of "O" indicates a satisfactory con­
dition at the field coils. No needle deflection indi­
cates an 'open' condition that will require the motor 
to be repaired or replaced. 

Place the probes on motor terminals A 1 and A2. A 
meter reading of "0" indicates a satisfactory condi­
tion at the brushes and rigging. No needle deflec­
tioa indicates a condition that will require the motor 
to be repaired or replaced. 

Check for continuity between each of the motor ter­
minals and the motor shell. Continuity between ter­
minals S1 and S2 to the motor shell indicates a short 
circuit between the field coils and the case. Conti­
nuity between terminals A 1 or A2 to the motor shell 
indicates a short circuit in the armature. Both of the 
preceding conditions will require the motor to be re­
paired or replaced. 

Tighten all motor terminal connections to 35-40 in. 
lbs. torque. 

FORWARD-NEUTRAL-REVERSE SWITCH 
(FIG. N-9) 

The forward-neutral-reverse switch operation is de­
scribed in Power Circuit at the beginning of this sec­
tion. 

SWITCH LUBRICATION 

During the servicing of the vehicle, the forward-neu­
tral-reverse switch shaft should be removed, 
cleaned, and lubricated with bearing grease. The 
contact surfaces may also be lubricated with a thin 
coat of petroleum jelly to permit smooth operation of 
the switch. 

FORWARD-NEUTRAL-REVERSE SWITCH IN­
SPECTION AND REPAIR: 

&_WARNING&_ 
DISCONNECT THE BATTERY LEAD (BL+) FROM 

THE BATTERY BEFORE ATTEMPTING SERVICE OF 

THE FORWARD-NEUTRAL-REVERSE SWITCH. 

Periodic inspection of the switch should include the 
following: 

1 . Check that all wire connections are tight and 
free of corrosion. 

2. Check the contacts for abnormal wear. The
contacts in the movable cam portion of the
switch are spring loaded and the cam assembly

12/15/90 
I I !N!O!E! 



ELECTRICAL - SOLID STATE SPEED CONTROL VERSION 

FIG. N-10 FORWARD-NEUTRAL-REVERSE SWITCH ASSEMBLY 
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must be replaced when worn sufficiently to 

cause a loss of spring pressure. 

3. Rotate the switch lever from 'stop to stop' to
check for smooth operation. If the switch is ex­

cessively hard to operate, inspect for rough
contact surfaces and replace if required. If the
contact surfaces are good, the stationary con­

tact surfaces may be lubricated, if required,

with a very thin coat of petroleum jelly.

If the switch is abnormally loose, check the shaft nut 

and tighten if required. Inspect for abnormally worn 

spring loaded contacts. 

Inspect the micro switches for operation and dirt that 
might inhibit its operation. 

Reassemble in the reverse order of disassembly. 

FORWARD-NEUTRAL-REVERSE SWITCH RE­

MOVAL AND DISASSEMBLY (FIG. N-9) 

Tools Required: Qty. 

Wrench, box end combination, 7/16"-1/2" ..... 1 

Wrench, box end, 9/16" ..................... 1 
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Screwdriver, Phillips . . . . . . . . . . . . . . . . . . . . . . . . 1 

Remove lever (1) from shaft (2). 

Disconnect all of the wiring connections from the 
rear of the switch, disconnect push-on connections 

and any other connections securing the switch to the 

vehicle electrical system. Disconnect the wire from 
the micro switch to the key switch at the key switch. 

Loosen the two screws (3) which secure the switch 

bracket to the seat support frame ( 4) and slide the 
switch assembly from the slotted bracket. 

Remove the nut (5) from the switch shaft (2), re­

move the cam (6) complete with the shaft (2) from 
the bushing, and remove the shaft (2) from the cam 
assembly (6). 

Reassemble the switch in the reverse order of disas­
sembly. Rotate the cam from stop to stop and 

check the operation of the micro switch (7) rollers. 

Reinstall the forward-neutral-reverse switch in the 
vehicle and adjust the switch to align with the hole in 

the vertical support panel. Tighten the hardware 
that secures the forward-neutral-reverse switch to 
the vehicle to 10-12 ft. lbs. torque. 
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OPERATION AND SERVICE MANUAL 

SECTION: HORN AND ACCESSORY WIRING 
0 

HORN CIRCUIT (IF EQUIPPED) 

The horn circuit is a 12 volt system and consists of a 

horn switch, fuse block, fuse, horn, and central wir­
ing harness. 

HORN 

When the horn switch is depressed, the horn circuit 
is completed permitting current to flow from the bat­
tery to the fuse and through the horn causing it to 

sound. The horn will operate if the vehicle is in 

either the ON or OFF position. 

TESTING THE HORN CIRCUIT (FIG. 0-1, 

FIG. 0-2) 

Tools Required: Qty. 
V.O.M . ................................... 1 

IF THE VEHICLE RUNS BUT THE HORN IS IN­

OPERATIVE: 

1 . Check for loose wires at each terminal connec­
tion and for worn insulation or bare wires touch­
ing the frame. BARE WIRES MAY CAUSE A 

SHORT CIRCUIT. (Refer to FIG. 0-1 for meter 

set-up). 

2. Check for adequate battery volts (nominal 12

VDC) by setting VOM to 12 voe range and

place the red probe ( +) on the battery post with
the green wire attached. Place the black probe

(-) on the battery post with the black wire at­
tached. A reading of 11 VDC or better indi­

cates adequate battery condition. No reading

indicates (a) a poor connection between the

probes and the battery terminals; (b) a defec­
tive VOM. A voltage reading below 11 volts in­

dicates poor battery condition and the vehicle

should be recharged before proceeding with
the test.

Due to the resistance of the wires involved within the 
harness, voltage readings may be somewhat lower 

RED 

BLACK 

FIG. 0-1 VOM SET UP 
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HORN AND ACCESSORY WIRING 

than battery voltage. A reading of 1 volt below bat­

tery voltage is acceptable. 

3. Firmly attach the black probe (-) to the battery
post with the black wire attached and the red

probe ( +) to the green terminal at the fuse

block. A reading of battery voltage indicates

that the green wire is in good condition.

Green wire supplies power to the entire fuse block. 

4. Place the red probe (+) to the orange/white

wire terminal on the fuse block. A reading of

battery voltage indicates that the fuse is in good

condition. No reading indicates a defective

fuse; replace with a good 15 amp fuse.

5. Place the red probe (+) to the yellow connec­

tion at the horn switch. A reading of battery

voltage indicates that the yellow wire supplying

power to the switch is in good condition. If no

reading is indicated, move the probe to the
other yellow wire terminal at the horn switch and

repeat test.

6. Place the red probe (+) to the other horn switch
terminal (yellow wire) and depress horn switch

button. A reading of battery voltage indicates a

good horn switch. No reading indicates a de­

fective switch; replace it with a good horn

switch.

7. Place the red probe ( +) to the horn terminal
with the yellow wire. Depress horn button. A

reading of battery voltage indicates a good yel­

low wire.

8. Remove the black wire from the horn. Select

ohms x 1 (continuity) position on the VOM.

Place the red probe ( +) to the terminal of the

black wire. A reading of .00 on a digital VOM or

less than 5 ohms on a needle type meter indi­

cates that the black wire is in good condition.

All wiring has now been checked; therefore, the

horn is defective. Replace with a good horn.

Pg. 0-2 

If any VOM readings indicate a defective wire, it is 
recommended that the condition of the terminals 

and wire junction be examined. A defective wire 

should be replaced with one of the same gauge and 
color and wired between the correct components 

and wire tied to the harness bundle. The defective 

wire should be cut back close to the harness and the 

ends protected with vinyl electrical tape. 

HEADLIGHT AND TAILLIGHT CIRCUIT (IF 

EQUIPPED) 

The headlight and taillight circuit is a 12 volt system 

and consists of a light switch, fuse block, fuse, 
headlights, taillights, and central wiring harness. 

HEADLIGHTS AND TAILLIGHTS 

When the headlight/taillight switch is pulled to the 

'ON' position, the circuit is completed permitting 

current to flow from the battery to the fuse and 

through the lights causing them to illuminate. The 

headlights/taillights will operate if the vehicle keys­

witch is in either the ON or OFF position. 

TESTING THE HEADLIGHTS AND TAIL­

LIGHTS CIRCUIT (FIG. 0-1, FIG. 0-3, 

FIG. 0-4, FIG. 0-5) 

Tools Required: Qty. 

V.O.M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

If the vehicle runs but the headlights and taillights 
are inoperative: Proceed to Step 1. If any lights 

are functional proceed to Step 7. 

1 . Check for loose wires at each terminal connec­

tion and for worn insulation or bare wires touch­

ing the frame. BARE WIRES MAY CAUSE A 

SHORT CIRCUIT. Refer to (FIG. 0-1) for meter 

set-up. 

2. Check for adequate battery volts (nominal 12

VDC) by setting VOM to the 12 voe range and

place the red probe ( +) on the battery post with

the green wire attached. Place the black probe

(-) on the battery post with the black wire at­

tached. A reading of 11 VDC or better indi­

cates adequate battery condition. No reading
indicates (a) a poor connection between the

10/01/89 
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HORN AND ACCESSORY WIRING 

probes and the battery terminals; (b) a defec­

tive VOM. A voltage reading below 11 volts in­
dicates poor battery condition and the vehicle 

should be recharged before proceeding with 
the test. 

Due to the resistance of the wires involved within the 
harness, voltage readings may be somewhat lower 

than battery voltage. A reading of 1 volt below bat­

tery voltage is acceptable. 

3. Firmly attach the black probe (-) to the battery

post with the black wire attached to perform
Steps 3 through 4 and the red probe (+) to the

green terminal at the fuse block. A reading of
battery voltage indicates that the green wire is
in good condition.

This wire supplies power to the entire fuse block. 

4. Place the red probe (+) to the blue/white wire

terminal on the fuse block. A reading of battery

voltage indicates that the fuse is in good condi­
tion. No reading indicates a defective fuse, re­

place with a good 15 amp fuse.

5. Place the red probe (+) to the blue/white con­
nection at the light switch. A reading of battery

voltage indicates that the blue/white wire is in
good condition.

6. Disconnect both wires from the light switch.
Select ohms x 1 (continuity) position on the

VOM. Place the red probe ( +) to one terminal

and the black probe (-) to the other. Pull out
switch button. A reading of .00 on a digital

VOM or less than 5 ohms on a needle type me­

ter indicates that the switch is in good condi­
tion. A reading of infinity indicates a defective

switch. Replace with a good switch and recon­
nect the wiring.

7. IF ONE OR MORE LIGHTS ARE OPERATIONAL,

check for defective wiring or a defective bulb or
module (rear light). Check for voltage to head­

lights. Pull out light switch and disconnect blue/
white wire at the defective headlight. Set the
VOM to 12 VDC range, place the red probe ( +)

to the blue/white wire terminal and the black

12/15/90 
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probe (-) to the ring terminal with the black wire 

that is attached to the headlight mounting bolts. 
A reading of battery voltage indicates that 

either the socket is corroded or defective, or 
that the bulb is defective. Replace the bulb af­
ter inspecting the socket and reconnect the wir­
ing. 

'8. At taillights, repeat the process except that the 

black harness wire should be disconnected 
from the black light module wire and the black 
probe (-) should be placed on the black wire 

terminal. 

TWO TAILLIGHTS SYSTEMS ARE IN USE 

1 . Multiple taillights are made up of individual 
lamp modules. To replace a rear lamp 

module, gently pry the lamp module from 
its retaining bezel using a straight blade 

screwdriver. (Use caution to prevent 

breakage). Unplug the lamp module from 
the plug and replace by snapping into the 

bezel. Replace all wires disconnected in 

the test. 

2. The single taillight is a conventional single

bulb, two filament type that may be ac­
cessed by removing the two screws in the
lens.

If any VOM readings indicate a defective wire, it is 
recommended that the condition of the terminals 

and wire junction be examined. A defective wire 

should be replaced with one of the same gauge and 
color and wired between the correct components 

and wire tied to the harness bundle. The defective 

wire should be cut back close to the harness and the 
ends protected with vinyl electrical tape. 

BRAKE LIGHT CIRCUIT (IF EQUIPPED) 

(FIG. 0-1, FIG. 0-6, FIG. 0-7) 

The brake circuit is a 12 volt system and consists of 
a brake pedal operated micro switch, a fuse block, 

fuse, brake lights, and a central wiring harness. 

When the service brake pedal is depressed, a micro 

switch is closed which completes the brake light cir­
cuit which permits current to flow to the brake lights. 
The brake lights will operate if the vehicle is in either 

the ON or OFF position. 

Pg. 0-3 
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HORN AND ACCESSORY WIRING 
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HORN AND ACCESSORY WIRING 

TESTING THE BRAKE LIGHT CIRCUIT 

Tools Required: Qty. 

V.O.M . ................................... 1 

1. BRAKE LIGHTS (FIG. 0-1, FIG. 0-6, 
FIG. 0-7)

a) IF ONLY ONE BRAKE LIGHT IS INOPERA­

TIVE, the overall system is functional;
therefore, the following steps should be
followed: If no brake lights are functional
proceed to Step 1 b. Assure that the brown
wire from the harness is attached to the
white wire from the inoperative lamp mod­
ule plug. If the lamp still fails to light when

the brake pedal is depressed, proceed as
follows. Separate the brown harness wire
from the white lamp module wire. Select
the 12 voe range of the VOM. Place the
red probe ( +) to the brown wire and the
black probe ( +) to the black wire connec­
tion at the battery. Depress the brake
pedal. A reading of 12 voe volt indicates
that the brown wire is in good condition and
that the lamp module is defective. The
taillights are made up of individual lamp
modules. To replace a rear lamp module,
gently pry the lamp module from its retain­
ing bezel using a straight blade screw­
driver. (Use caution to prevent breakage).
Unplug the lamp module from the plug and
replace by snapping into the bezel. Re­
place all wires disconnected in the test.

b) IF BOTH BRAKE LIGHTS ARE INOPERA­

TIVE AND THE VEHICLE RUNS. Visually
check for disconnected wires under the
floorboard, at the micro switch and at the
rear lights.

2. Check for loose wires at the terminal-connec­
tions and for worn insulation or bare wires
touching the frame. BARE WIRES MAY CAUSE

A SHORT CIRCUIT.

3. Check for adequate battery volts (nominal 12
VDC) by setting VOM to 12 voe range and
place the red probe ( +) on the battery post with
the green wire attached. Place the black probe
(-) on the battery post with the black wire at­
tached. A reading of 11 VDC or better indi­
cates adequate battery condition. No reading
indicates (a) a poor connection between the
probes and the battery terminals; (b) a defec­
tive VOM. A voltage reading below 11 volts in­
dicates poor battery condition and the vehicle
should be recharged before proceeding with
the test.

Due to the resistance of the wires involved within the 
harness, voltage readings may be somewhat lower 
than battery voltage. A reading of 1 volt below bat­
tery voltage is acceptable. 

4. Firmly attach the black probe (-} to the battery
post with the black wire attached and the red
probe (+) to the green wire terminal at the fuse
block. A reading of battery voltage indicates
that the green wire is in good condition.

This wire supplies power to the entire fuse block. 

5. Place the red probe (+) to the red wire terminal
on the fuse block. A reading of battery voltage
indicates that the fuse is in good condition. No
reading indicates a defective fuse, replace with
a good 20 amp fuse.

Check for correct operation and function of brake 
pedal actuated micro switch. 

6. Raise the front of vehicle (see Safety Proce­
dures in Section B).

7. Depress service brake pedal and listen for audi­
ble click from micro switch. Release pedal and
listen for an audible click.

An audible click in both the up and down pedal posi­
tions indicates a correct micro switch adjustment. 

If the switch is not activated and released correctly, 
it may be adjusted by loosening the two bolts that 
secure the micro switch and moving the switch until 
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HORN AND ACCESSORY WIRING 

the appropriate adjustment is achieved. If the 
switch is in correct adjustment and the brake lights 

are not activated, it is necessary to check for defec­

tive wiring or components. 

Set the VOM to the 12 voe range and attach the 
black probe (-) to the negative battery post with the 

black wire attached. Place the red probe (+) to the 

micro switch terminal with the brown wire attached. 
Depress the brake pedal. A reading of battery volt­
age indicates that the service brake micro switch is 

operating correctly. If no voltage is indicated, the 

micro switch must be tested. 

8. Move the red probe ( +) to the service brake
micro switch terminal with the red wire at­

tached. A reading of battery voltage indicates
that the red wire is in good condition. Move

the red probe ( +) to the other terminal of the
service brake micro switch and manually acti­
vate the switch by pressing the roller of the ac­

tuating arm toward the switch until an audible

click is heard. A reading of battery voltage indi­
cates that the switch is in good condition. No
reading indicates that the micro switch needs
replacement.

9. Move to the rear of the vehicle, and access the
lights. Move the red probe (+) to the brake
light at the brown wire. Depress the service

brake. A reading of battery voltage indicates

that the brown wire is in good condition.

10. Disconnect the connector from the light module

and move the red probe (+) to the white termi­

nal. Depress the service brake. A reading of

battery voltage indicates that the connector wir­

ing is in good condition.

If any VOM readings indicate a defective wire, it is 
recommended that the condition of the terminals 

and wire junction be examined. A defective wire 

should be replaced with one of the same gauge and 
color and wired between the correct components 
and wire tied to the harness bundle. The defective 

wire should be cut back close to the harness and the 
ends protected with vinyl electrical tape. 
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When replacing micro switches, be sure to check 
the switch adjustment. 

Due to the resistance of the wires involved within the 
harness, voltage readings may be somewhat lower 
than battery voltage. A reading of 1 volt below bat­
tery voltage is acceptable. 

TURN SIGNALS AND FLASHER CIRCUIT (IF 

EQUIPPED) 

The turn signal and flasher is a 12 volt system and 
consists of a turn signal/flasher switch, fuse block, 
fuse, front and rear lamps, and central wiring har­

ness. 

TURN SIGNALS AND FLASHER 

When the turn signal/flasher switch is activated, the 
circuit is completed permitting current to flow from 

the battery to the fuse and through the flasher caus­

ing the appropriate lights to flash. The turn signal/ 
flasher will operate if the vehicle is in either the ON

or OFF position. 

TESTING THE TURN SIGNAL/FLASHER CIR­

CUIT (FIG. 0-1, FIG. 0-8, FIG. 0-9) 

The test procedure for this test is the same for both 
the single and multiple unit taillight vehicles. A dif­
ference DOES exist in the turn signal switch wiring 
(brown wire). BOTH CIRCUIT DIAGRAMS ARE PRO­

VIDED FOR REFERENCE. 

Tools Required: Qty. 

V.O.M . .................................. 1 

IF THE VEHICLE RUNS BUT ALL TURN SIGNALS 

AND FLASHER ARE INOPERATIVE: 

1 . Check for loose wires at each terminal connec­
tion and for worn insulation or bare wires touch­
ing the frame. BARE WIRES MAY CAUSE A

SHORT CIRCUIT. 

2. Check for adequate battery volts (nominal 12

VDC) by setting VOM to 12 voe range and

place the red probe ( +) on the battery post with
the green wire attached. Place the black probe

(-) on the battery post with the black wire at­

tached. A reading of 11 voe or better indi-

Pg. 0-9 
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cates adequate battery condition. No reading 
indicates (a) a poor connection between the 
probes and the battery terminals; (b) a defec­
tive VOM. A voltage reading below 11 volts in­
dicates poor battery condition and the vehicle 
should be recharged before proceeding with 
the test. 

Due to the resistance of the wires involved within the 
harness, voltage readings may be somewhat lower 
than battery voltage. A reading of 1 volt below bat­
tery voltage is acceptable. 

3. Firmly attach the black probe (-) to the battery
post with the black wire attached and the red
probe ( +) to the green terminal of the fuse
block. A reading of battery voltage indicates
that the green wire is in good condition.

This green wire supplies power to the entire fuse 
block. 

4. Place the red probe (+) to the red wire terminal
on the fuse block. A reading of battery voltage
indicates that the fuse is in good condition. No
reading indicates a defective fuse, replace with
a good 20 amp fuse.

5. Remove the flasher from its socket. Select
ohms x 1 (continuity) position on the VOM.
Place the red probe ( +) on one of the flasher
terminals and the black probe (-) on the other
flasher terminal. A reading of .00 on a digital
VOM or less than 5 ohms on a needle type me­

ter indicates that the flasher is in good condi­
tion.

6. Inspect the flasher socket for corrosion before
replacing the flasher.

7. Separate the harness to turn signal connector
and inspect for corrosion and correct place­
ment of pins and sockets in the connector
housings.

8. Check that the black wire from the flasher sock­
et is attached to the red wire from the harness
and that the black wire from the turn signal is
attached to the black wire from the harness,
and the black wire from the flasher is firmly at­
tached to the orange wire from the turn signal.

Pg. 0-14 

9. If the system does not function after the above
check, the turn signal switch and harness as­
sembly must be replaced.

If the left, right, or emergency flasher works, the 
flasher unit is satisfactory and a defective bulb or 
wiring should be suspected. 

1 O. Select the 12 voe range of the VOM. Place the 
red probe (+) to: 

Left Front . . . . . . . . . . . . . . . . . . . . . . Red Wire 

Left Rear . . . . . . . . . . . . . . . . . . . . White Wire 

Right Front . . . . . . . . . . . . . . . . . . . Green Wire 

Right Rear ................... Yellow Wire 

and the black probe (-) to the black wire con­
nection at the negative post of the battery. 
Turn on the appropriate turn signal. A pulsating 
reading of 12 VDC indicates that power is avail­
able to the light, therefore, the light module is 
defective. If no voltage is present a defective 
wire is indicated. 

To replace a front lamp module, gently pry 
lamp module from its retaining bezel using a 
straight blade screwdriver. (Use caution to pre­
vent breakage.) Unplug the lamp module from 
the plug and replace by snapping into the 
bezel. Replace all wires disconnected in test. 

If any VOM readings indicate a defective wire, it is 
recommended that the condition of the terminals 
and wire junction be examined. A defective wire 
should be replaced with one of the same gauge and 

color and wired between the correct components 
and wire tied to the harness bundle. The defective 
wire should be cut back close to the harness and the 
ends protected with vinyl .electrical tape. 

HOUR METER CIRCUIT (IF EQUIPPED) 

The hour meter circuit is a 36 volt system for electric 
vehicles and a 12 volt system for gasoline vehicles. 
Both consists of a hour meter and central wiring har­
ness. 

HOUR METER 

The hour meter is wired to the vehicle's batteries 
and indicates the number of hours that the vehicle 
has operated. The hour meter will operate only 
when the vehicle is running. 
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HORN AND ACCESSORY WIRING 

TESTING HOUR METER CIRCUIT - Electric 

Vehicle Only (FIG. 0-1, FIG. 0-12) 

Tools Required: Qty. 

V.O.M . ................................... 1 

If the vehicle runs but the hour meter is inoperative: 

1 . Check for loose wires at the terminal connec-

tions and for worn insulation or bare wires 

touching the frame. BARE WIRES MAY CAUSE 

A SHORT CIRCUIT. 

2. Raise vehicle (see safety procedures in Section

B).

&WARNING& 
THIS TEST WILL CAUSE VEHICLE WHEELS TO 

TURN. BE SURE THAT VEHICLE IS ADEQUATELY 

SUPPORTED WITH BOTH REAR WHEELS CLEAR 

OF FLOOR. KEEP CLEAR OF ROTATING WHEELS. 

CLOTHING BECOMING TRAPPED BY WHEEL 

COULD CAUSE SERIOUS PERSONAL INJURY. 

3. Check for adequate battery volts (nominal 36

VOC) by setting VOM to 36 voe range, unplug

HARNESS ATTACH MENT 

·--Pl

11111 

the yellow and gray wires from the rear of the 

hour meter. Place the black probe (-) on the 
gray wire terminal. Place the red probe ( +) on 

the yellow wire terminal. Turn key switch to ON 

and depress accelerator pedal. A reading of 

31.5 voe or better indicates adequate battery 

condition. No reading indicates (a) a poor con­

nection between the probes and the terminals; 
(b) a defective VOM. A voltage reading below

31.5 volts indicates poor battery charge and the

vehicle should be recharged before proceeding

with the test.

4. If battery voltage is in excess of 31.5 voe and

the hour meter does not function, the hour me­

ter should be replaced being careful to rewire

with gray to the negative terminal (-) and yellow
to the positive terminal ( +) .

TESTING HOUR METER CIRCUIT - Gaso­

line Vehicle Only (FIG. 0-1, FIG. 0-13) 

Tools Required: Qty. 

V.O.M . .................................. 1 

If the vehicle runs but the hour meter is inoperative: 

GREEN 

BLACK 

GRAY 

r�� 
L� 

__,, _____________________ _, 

(ELECTRIC VEHICLE) 

FIG. 0-12 HOUR METER CIRCUIT - ELECTRIC VEHICLE ONLY 
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HORN AND ACCESSORY WIRING 

1 . Check for loose wires at the terminal connec­

tions and for worn insulation or bare wires 
touching the frame. BARE WIRES MAY CAUSE 

A SHORT CIRCUIT. 

2. Raise vehicle (see procedures in Section B).

8.WARNING8. 
THIS TEST WILL CAUSE VEHICLE WHEELS TO 

TURN. BE SURE THAT VEHICLE IS ADEQUATELY 

SUPPORTED WITH BOTH REAR WHEELS CLEAR 
OF FLOOR. KEEP CLEAR OF ROTATING WHEELS. 

CLOTHING BECOMING TRAPPED BY WHEEL 

COULD CAUSE SERIOUS PERSONAL INJURY. 

3. Check for adequate battery volts (nominal 12

VOC) by setting VOM to 12 voe range, unplug

FROM B ATTERY 

SOLEN OI D 

the yellow and gray wires from the rear of the 

hour meter. Place the black probe (-) on the 
gray wire terminal. Place the red probe ( +) on 

the yellow wire terminal. Turn key switch to ON 

and depress accelerator pedal. A reading of 11 

VDC or better indicates adequate battery condi­
tion. No reading indicates (a) a poor connec­

tion between the probes and the terminals; (b) 
a defective VOM. A voltage reading below 11 
volts indicates poor battery charge and the ve­

hicle should be recharged before proceeding 
with the test. 

4. If battery voltage is in excess of 11 VDC and the

hour meter does not function, the hour meter
should be replaced being careful to rewire with
gray to the negative terminal (-) and yellow to

the positive terminal ( +) .

YELL OW 

-12 voe

HOUR METER 

GRA Y 

T O  FRAME 
GROUN D 

(G ASOLINE VEHICLE) 

FIG. 0-13 HOUR METER CIRCUIT 

STATE OF CHARGE METER (IF EQUIPPED) 

- Electric Vehicle Only

The state of charge circuit is a 36 volt system and 

consists of a state of charge meter and central wir­

ing harness. 

STATE OF CHARGE METER 

The state of charge meter is wired to the 36 volt 

battery set of the vehicle and indicates the charge 

condition of the battery set. The state of charge 

meter will operate if the vehicle is in either the ON or 

OFF position. 

Pg. 0-16 

TESTING STATE OF CHARGE METER CIR­

CUIT (FIG. 0-1 , FIG. 0-14) 

Tools Required: Qty. 
V.O.M . ............................. ..... 1 

If the vehicle runs but the state of charge meter is 
inoperative: 

1 . Check for loose wires at the terminals-connec­
tions and for worn insulation or bare wires 

touching the frame. BARE WIRES MAY CAUSE 

A SHORT CIRCUIT. 

2. Check for adequate battery volts (Nominal 36
VOC) by setting VOM to 36 VDC range, unplug

the green and gray wires from the rear of the

10/01/89 
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HORN AND ACCESSORY WIRING 

state of charge meter. Place the red probe (+) 
on the green wire terminal. Place the black 
probe (-) on the gray wire terminal. A reading 
of 36 voe ±sv or better indicates adequate 
battery condition. No reading indicates (a) a 
poor connection between the probes and the 
battery terminals; (b) a defective VOM. A volt­
age reading below 32 volts indicates poor bat-

tery charge and the vehicle should be re­
charged before proceeding with the test. 

3. If battery voltage meets the criteria specified
and the state of charge meter does not func­
tion, the state of charge meter should be re­
placed being careful to rewire with gray to the
negative (-) terminal and green to the positive
( +) terminal.

GREEN 

STATE OF 
GREEN 

HARNESS ATTACHMENT 

CHARGE 
METER 

F-1 
ld 
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+ 

·-

+�---

•-

•+ 

Fl 
� 

BLACK GRAY 

Fl 
� 

(ELECTRIC VEHICLE) 

FIG. 0-14 STATE OF CHARGE METER CIRCUIT 

Pg. 0-17 



HORN AND ACCESSORY WIRING 
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OPERATION AND SERVICE MANUAL 

SECTION: BODY AND TRIM 
p 

GENERAL 

The following five pages describe the general as­
sembly methods used in securing body and trim
components to the vehicle. Refer to the body and

associated parts pages of the service parts manual

for construction details. By referring to the service
parts pages the general construction methods may
be determined while these general assembly meth­
ods indicate the disassembly and assembly methods
required. 

TRIM 

Trim consists of a vinyl extrusion that is installed
around the outside edges of the body panels and the
rear edge of the dash tray. The ends of the trim
(except for the rear of the dash tray) are secured to
the vehicle with a pop rivet. 

TRIM REMOVAL (FIG. P-1) 

Use either an air or electric powered drill with a 1 /4"

VINYL TRIM

PULL DOWN AND AWAY
FROM PANEL 

FIG. P-1 TRIM REMOVAL 

1/01/89 
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drill bit to drill out the rivet head. Using an awl or
other suitable punch, push out the remainder of the
rivet. Grasp the loose end of the trim and pull down
and away from the body panel. The removal of the
trim running along the edge of the floormat on either
side of the vehicle varies with the model of the
vehicle.

VEHICLES EQUIPPED WITH ONE PIECE 

ROCKER PANEL (FIG. P-2) 

The removal of the vinyl trim running along the floor­
board will require that the stainless steel rocker
panel be removed. The rocker panel is retained by
two stainless steel truss head screws, washers and
lock nuts. Care must be used when tightening the
hardware not to over tighten the hardware which
would distort the rocker panel.

I 

I 

("�WASHER

�LOCK NUT

I 

FIG. P-2 ROCKER PANEL REMOVAL 

STAINLESS STEEL 

Pg. P-1 



BODY AND TRIM 

VEHICLES EQUIPPED WITH TWO PIECE 

ROCKER PANELS (FIG. P-3) 

Remove the stainless steel portion of the rocker 
panel by removing the two stainless steel carriage 
bolts and lock nuts. The stainless steel portion of 
the rocker panel can then be removed from the 
plastic portion by tilting out and then lifting straight 
up. Removal of the plastic section must be done 
with care to prevent damage to the attached fasten­
ers. Grasp the front of the plastic rocker panel and 
pull it out and down. Move rearwards pulling out and 
down at each fastener until the rocker panel has 
been removed. When installing the rocker panel be 
sure that the slots in the body panels are not dis­
torted. Install the rocker panel by carefully aligning 
the front fastener with the front slot and tapping 
home using a rubber mallet. Repeat the operation 
with each adjacent fastener until the rocker panel is 
installed. 

FIG. P-3 ROCKER PANEL REMOVAL, 

STAINLESS STEEL AND PLASTIC 

Pg. P-2 

TRIM INSTALLATION (FIG. P-4, FIG. P-5, 

FIG. P-6) 

In order to make the vinyl trim flexible and pliable it 
should first be heated. Under field conditions, this 
can best be accomplished by immersing the trim in 
a container of hot water (110° to 120° ) for approxi­
mately ten minutes. Hook the trim over the flange on 
the outside of the panel and press down while push­
ing the lower edge over the flange at the outside of 
the panel. 

1 2 3 

FIG. P-4 TRIM INSTALLATION 

Service tip: Short sections of trim that have been 
pulled loose, can be replaced by heating with a 
heat gun or hair dryer to improve the trim flexibil­
ity. The section can then be pressed into place 
using the same technique as indicated above. 

After the trim is installed it is secured with a rivet. 
Use an awl inserted through the rivet hole in the 
body panel and forced through the trim to locate the 
hole. Drill through the vinyl trim and install the rivet. 

1/01/89 
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BODY AND TRIM 

Use a sharp utility knife and a straight edge to cut 
the excess trim to the correct contour. 

TO PREVENT CUTTING THROUGH THE PAINT AND 
BODY PANEL PROTECTIVE COATING, EXTREME 
CARE SHOULD BE USED WHEN CUTTING THE TRIM. 
ALWAYS USE A STRAIGHT EDGE AND A SHARP 
KNIFE TO PROVIDE A PROFESSIONAL APPEARANCE. 

1/01/89 

FIG. P-5 INSTALLING RIVETS 

UTILITY KNIFE 

EXCESS VINYL TRIM 

FIG. P-6 FINISHING TRIM 
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BODY COMPONENTS 

&WARNING& 
DISCONNECT OR REMOVE BATTERIES BEFORE 

PROCEEDING. OBSERVE THE PROCEDURES IN 
SECTION B (SAFETY PROCEDURES). 

A variety of methods are used to attach body com­
ponents and each has a recommended method of 
removal and installation. 

SPOT WELDS (FIG. P-7) 

&WARNING& 
USE EYE AND EAR PROTECTION WHEN USING 

EITHER A HAMMER OR AN AIR POWERED CHISEL. 

USE EYE PROTECTION WHEN USING ANY POWER 

TOOLS. 

The welds can be broken using a hammer and 
chisel; however, an air powered chisel is recom­
mended. 

Many sheet metal components have been secured 
using spot welds. The components can be removed 
by breaking each weld; this is accomplished by driv­
ing a 5/8" chisel through each weld. (FIG. P-7) 

In the field sheet metal service components are se­
cured to the vehicle with self-drilling and tapping 
screws or with nuts attached to studs that are at­
tached to the replacement component. 

FIG. P-7 BREAKING SPOT WELDS 
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BODY AND TRIM 

METAL RIVETS (FIG. P-8) 

&_WARNING&_ 
USE EYE PROTECTION WHEN USING ANY POWER 

TOOLS. 

WHEN DRILLING OUT RIVETS, DRILL OUT RIVET 

HEAD ONLY. BE CAREFUL NOT TO DRILL INTO 

BODY PANELS 

Metal rivets are removed by drilling into the head 

with a drill bit that is larger than the shank. Drill until 

the rivet head separates from the shank. Use a 

punch to drive out the remains of the rivet. Replace 

rivet with a new one. 

FIG. P-8 REMOVAL OF METAL RIVETS 

PLASTIC RIVETS (FIG. P-9) 

Plastic rivets may be removed and reused by push­

ing out the pin from the rear of the rivet using a 

straight blade screwdriver. Remove- th.a nin from the 
rivet, and remove the rivet from the body paneTS. 

The rivet may be reused by inserting it firmly into 

place and pressing the rivet pin flush with the head 

of the rivet with the flat portion of a screwdriver. 

I 

FIG. P-9 REMOVAL OF PLASTIC RIVETS 

PLASTIC CHRISTMAS TREE FASTENERS 
(FIG. P-10) 

Plastic CHRISTMAS TREE fasteners are removed by 

prying out of the body panel. In general, this is best 

accomplished by prying away the material being at­

tached as close to the fastener as possible. 

In many cases the fastener can be reused; however, 

excessive distortion or tearing of the holding tabs will 

require the use of a new fastener. 

CHRISTMAS TREE 
FASTENER 

REMOVE RIVET : 
WITH PRY BAR -

FIG. P-10 CHRISTMAS TREE 
FASTENER REMOVAL 

SELF-DRILLING AND TAPPING SCREWS 
(FIG. P-11) 

& WARillilG it;\ 
USE EYE PROTECTION WHEN USING ANY POWER 

TOOLS. 
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BODY AND TRIM 

Self-drilling and tapping screws can be removed 
with a suitably sized Phillips screwdriver; however, 
due to the self-tapping feature this is frequently im­
practical. Removal of these screws is best accom­
plished with the use of an impact driver with a suit­
ably sized Phillips bit. 
Installation requires an electric or air powered hand 
drill and a suitably sized Phillips bit. The screw will 
drill and tap its own hole. 

INSTALL WITH DRILL AND 
PHILLIPS DRIVE BIT 

� SELF DRILLING AND 
� TAPPING SCREW

FIG. P-11 SELF-DRILLING AND TAPPING 
SCREW INSTALLATION 

WELD STUDS (FIG. P-12) 

Weld studs are attached to many production and 
service parts that are attached to frame members 
with lock nuts. 

FIG. P-12 WELD STUDS 

1/01/89 
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"U" NUTS (FIG. P-13) 

Several types of "U" nuts are used in the vehicle 
and may be removed from body panels by spread­
ing gently with a flat bladed screwdriver and sliding 
from the panel. Unless the nut is distorted or other­
wise damaged, it may be reused on new panels. 

"U" NUT 

FIG. P-13 REMOVAL OF "U" NUTS 
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OPERATION AND SERVICE MANUAL 

SECTION: PAINT INSTRUCTIONS 
Q 

PAINT SYSTEM CONTRAST 

E-Z-GO uses high solids paints in its production facility for two reasons: Firstly, the paint provides a high

quality finish and excellent color retention. Secondly, as a continuous high volume painting facility we are
required to use this system to permit us to conform with E.P.A. regulations. Note that in our system we have

the facilities for baking the paint.

There are significant problems involved with using high solids Polane paint in a low volume body shop environ­
ment. Primer and top paint mixing is more complicated than when using the old polane and the mixed primer 
and paint has a shorter pot life (2 hours). 

Some minor difference in luster may be determined between side by side panels painted with the two systems 
however and the old polane may fade somewhat faster with extended U. V. exposure. 

Panels that are to be touched up, should be painted in their entirety to assure accurate color match. Spray 
cans are not available in high solids paints but are compatible with high solids paints. Spray cans are only 
recommended for touching up a minor imperfection. 

POLANE REPAINTING INSTRUCTIONS 

Step 1 - Lightly sand with water using #320 paper 
until all gloss is removed and the desired finish 
obtained. Do not remove the galvanneal surface 
from the metal. Silver chips in the sanding dust will 

indicate galvanneal removal. 

Step 2 - Clean surface with solvent - mineral spirits 
or naptha. 

Step 3 - Mix Polane catalyst #V66-V29 at a ratio of 1 
to 8 (16 oz. per gallon of paint). Reduce with thin­
ner #R7K212 to a viscosity of 24-26 Saybolt Univer­
sal Seconds. Add retarder R7K6251 as necessary to 
slow drying time. 

I ID1@1r� I 
Viscosity should be measured by standard cup such 

as a Zahn or Ford. The cup can be purchased at 
most paint supply outlets. A cup filled with paint 
mixture should flow through the bottom orifice at the 
above time frame. 

Step 4 - Apply paint spray in a light tack coat 

followed by the heavier coat until a thickness of one 
mil is obtained. 

I ID1@1r� I 
A one mil thickness is the normal coverage required 

to hide primer or bare metal. 

Step 5 - Allow 4-6 hours drying time for finished 
coat. Most topcoats have small transparent bubbles 
at initial application. Most will disappear after a cure 
of 2-3 days. 

12/15/90 
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HIGH SOLIDS REPAINTING INSTRUCTIONS 

Step 1 - Lightly sand with water using #320 paper 
until all gloss is removed and the desired finish 
obtained. Do not remove the galvanneal surface 
from the metal. Silver chips in the sanding dust will 
indicate galvanneal removal. 

Step 2 - Clean surface with solvent - mineral spirits 
or naptha. 

Step 3 - Mix Polane catalyst #V66-V29 at a ratio of 1 

to 4 (32 oz. per gallon of paint). Reduce with thin­
ner #R7K6204 to a viscosity of 24-26 Saybolt Univer­

sal Seconds. Add retarder R7K6208 as necessary to 
slow drying time. 

I ID1@1r� I 
Viscosity should be measured by standard cup such 

as a Zahn or Ford. The cup can be purchased at 

most paint supply outlets. A cup filled with paint 
mixture should flow thro1,Jgh the bottom orifice at the 
above time frame. 

Step 4 - Apply paint spray in a light tack coat 

followed by the heavier coat until a thickness of one 
mil is obtained. 

I ID1@1r� I 
A one mil thickness is the normal coverage required 
to hide primer or bare metal. 

Step 5 - Allow 4-6 hours drying time for finished 
coat. Most topcoats have small transparent bubbles 

at initial application. Most will disappear after a cure 
of 2-3 days. 
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OPERATION AND SERVICE MANUAL 

SECTION: TROUBLE-SHOOTING 
\ 

\ 
&_WARNING&_ 

R 

NEVER ATTEMPT ANY TROUBLE-SHOOTING WITHOUT TAKING MEASURES TO PROTECT YOURSELF AND 

OTHERS IF THE VEHICLE WAS TO INADVERTENTLY START. REFER TO WARNINGS IN SECTION 'A' AND 

SAFETY PROCEDURES IN SECTION 'B'. 

MOTOR DRIVE AND ELECTRICAL SYSTEM 

VEHICLE WILL NOT RUN IN 
FORWARD OR REVERSE 

I 

IS KEY SWITCH ON ? 

I 

IS 'F' OR 'R' SELECTED ? 

I 
DISCHARGED CHECK BATTERY CHARGE CHARGED 

CONDITION 

CHARGE BATTERIES CHECK FOR WIRING 
PROBLEMS 

VEHICLE RUNS BUT IS 
UNEVEN 

• CORROSION
• BROKEN CONNECTIONS

• LOOSE TERMINALS

� VEHICLE DOES NOT STOP 

---------- 7 2 WITH ACCEL PEDAL UP 

VEHICLE STARTS WHEN 
F-N-R IS IN 'F' OR 'R' ---------- e+) 3 RAPID BATTERY DISCHARGE 

__ 
v

_

EH

_
i

_
c

_

LE

-
s

L

_
o

_
w

_
s

_

D

_
o

_
w

_

N 

__ 
I-, 4 VEHICLE STOPS SUDDENLY 
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TROUBLE-SHOOTING 

THE FOLLOWING IS AN ALPHABETICAL LISTING OF COMPONENT TOPICS COVERED IN 

THE MOTOR DRIVE AND ELECTRICAL SECTION OF THIS TROUBLE-SHOOTING SECTION. 

BATTERY 

F-N-R SWITCH

KEY SWITCH 

MOTOR 

SOLENOID 

SOLID ST ATE SPEED CONTROL 

Go to page 4 

Go to page 4 

Go to page 4 

Go to page 4 

Go to page 5 

Go to manual section N for trouble-shooting 

SECTION '1' (MOTOR DOES NOT ROTATE) 

GENERAL TROUBLESHOOTING (VEHICLES EQUIPPED WITH RESISTOR SYSTEM; FOR VEHI­
CLES EQUIPPED WITH SOLID STATE SPEED CONTROL SEE SECTION N) 

&_WARNING&_ 
OBSERVE ALL SAFETY CONSIDERATIONS WHEN PERFORMING THE FOLLOWING TESTS. VEHICLE COULD 
MOVE WITHOUT WARNING CAUSING INJURY TO PERSONS IN THE AREA. 

• Raise the rear wheels of the vehicle. (See safety Procedures in section B}

• Turn key switch to 'ON'.

• Move F-N-R switch to 'F'.

• Slowly press the accelerator switch and listen for a 'click' from the solenoid.

SOLENOID DOES NOT CLICK 

• Check the connections to and the function of: key switch, accelerator micro switch, F-N-R micro
switch and solenoid. Repair or replace.

SOLENOID CLICKS 

It is possible for the solenoid to click but not make an adequate electrical connection. If the following checks 

do not indicate a problem, the solenoid should be considered suspect and checked with a VOM. 

• Check the wiring to the accelerator switch, resistors and motor for loose or broken connections.
Tighten or replace.

• Check the accelerator switch for worn contacts and correct operation. Replace.

• Check motor as described in the Motor section 'L' of this manual.

SECTION '2' (ACCELERATION IS ROUGH AND UNEVEN) (VEHICLES EQUIPPED WITH RESIS­

TOR SYSTEM; FOR VEHICLES EQUIPPED WITH SOLID STATE SPEED CONTROL SEE SEC­

TION N) 

• Check for loose or broken connections between the accelerator switch and the resistors. Tighten or
replace.

• Check the accelerator switch for dirty, burned, corroded, shorted or worn contact points. Replace
accelerator contact board and moveable wiper contact.

• Check the resistors for damage. Repair or replace.

Pg. R-2 E�GClli:f:1it!•J:I 4/01/89 
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TROUBLE-SHOOTING 

• Check for loose terminals. Tighten.

SECTION '3' (VEHICLE STARTS IMMEDIATELY WHEN THE F-N-R SWITCH IS IN THE 'F' OR 

'R' POSITION)(VEHICLES EQUIPPED WITH RESISTOR SYSTEM; FOR VEHICLES EQUIPPED 

WITH SOLID STATE SPEED CONTROL SEE SECTION N) 

• Check the accelerator linkage adjustment. Adjust;

• Check the accelerator switch for jammed contact points. Replace accelerator contact board and
moveable wiper contact.

• Check for a jammed accelerator pedal. Repair or replace

• Check for stuck solenoid contacts. Replace.

SECTION '4' (VEHICLE SPEED SLOWS)(VEHICLES EQUIPPED WITH RESISTOR SYSTEM; 

FOR VEHICLES EQUIPPED WITH SOLID STATE SPEED CONTROL SEE SECTION N) 

• Check the condition of charge and the electrolyte level in each battery. Recharge and add distilled
water as required.

• Check the batteries, accelerator switch, resistors and motor for loose connections. Tighten.

• Check the accelerator switch for dirty or worn contact points, paying extra attention to the upper
contact points. If the accelerator switch contacts are burned abnormally be sure that the wiper
(accelerator arm) contact is in contact with the fixed contacts and be sure to check for loose con­
nections at the resistors. Check for shorted or broken wires at each connection and for full accelera­
tor arm travel. Repair or replace.

• Inspect the motor for worn or damaged brushes or a dirty commutator. Replace or clean.

SECTION '5' (VEHICLE DOES NOT STOP WHEN ACCELERATOR IS RELEASED) (VEHICLES 

EQUIPPED WITH RESISTOR SYSTEM; FOR VEHICLES EQUIPPED WITH SOLID STATE SPEED 

CONTROL SEE SECTION N) 

• If the motor stops when the F-N-R switch is placed in the 'N' position.

• Check the function of the accelerator switch micro switch. Replace.

• Check the solenoid for stuck contacts. Replace.

• Check for correctly adjusted accelerator linkage. Adjust.

SECTION '6' (BATTERIES DISCHARGE FASTER THAN NORMAL AFTER A FULL 

CHARGE) (VEHICLES EQUIPPED WITH RESISTOR SYSTEM; FOR VEHICLES EQUIPPED WITH 

SOLID STATE SPEED CONTROL SEE SECTION N) 

• Check battery for loose or corroded terminals. Tighten or clean.

• Check battery electrolyte level. Add distilled water as required.

• Check the specific gravity level of each battery. See Batteries and Charging section 'Hof this man-
ual'

• Inspect each battery case for damage. Replace.

• Check the charging circuit for loose connections or broken wires. Tighten or replace.

• Check the A.C. voltage at the battery charger A.C. plug receptacle. 115 Volts, 15 Amps.

• Check that the battery charger A.C. plug is firmly connected to its receptacle. Connect.

• Inspect the D.C. plug and cord for damage.

• Check all wiring in the power transmission and motor circuit for loose connections (accelerator
switch, solenoid and motor). Tighten.

• Check the accelerator switch for dirty, burned or worn contacts. Replace.
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TROUBLE-SHOOTING 

• Check for full accelerator arm travel. Adjust.

• Inspect the motor for worn or damaged brushes or a dirty commutator. Replace or clean.

• Check for dragging brakes, tire pressure, alignment, excessive wheel bearing drag. Repair.

• Check rear axle function and for signs of axle leakage. Repair.

SECTION '7' (VEHICLE STOPS SUDDENLY) 

• Refer to Section '1 ' and Section • 6'

DEAD BATTERY 

• Recharge or Replace.

F-N-R SWITCH

• Check function and clean or replace if required.

KEY SWITCH 

• Check function and replace if required.

ELECTRICAL SYSTEM 

• Trouble-shoot per the Electrical section 'K' (vehicles equipped with resistor system; for vehicles
equipped with solid state speed control see section 'N') of this manual. Repair or replace as re­
quired.

• F-N-R switch contacts are dirty or pitted. Clean or replace.

• Corrosion at wire connections. Clean or replace.

• Disconnected connection. Connect.

• Broken wire. Repair or replace.

• Open circuit. Trouble-shoot per Electrical section 'K' or 'N' of this manual and repair or replace as
required.

• Short circuit. Trouble-shoot per Electrical section 'K' or 'N' of this manual and repair or replace as
required.

• Poor connection at terminals. Clean, repair or tighten.

BATTERY 

• Check batteries as described in Batteries and Charging section 'H' of this manual.

F-N-R SWITCH

• Check for pitted or arced contacts. Replace components as required.

• Using a VOM, and with F-N-R switch in the'F' position check for continuity between 'A' to 'B' con­
tacts and 'C' to 'D' contacts. Repair or replace switch if 'O' is not indicated.

• Using a VOM, and with F-N-R switch in the 'R' position check for continuity between 'A' to 'D'
contacts and 'B' to 'C' contacts. Repair or replace switch if 'O' is not indicated.

KEY SWITCH 

• Use a VOM to check continuity when KEY is in the 'ON' position. Replace switch if reading does not
indicate .00 (digital meter) or under 5 ohms (analog meter).

• Resistance should read 'Infinity' when key is in the 'OFF' position. Replace switch if reading does not
indicate 'infinity'.
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TROUBLE-SHOOTING 

ELECTRIC MOTOR 

MOTOR DOES NOT TURN 

• Brushes are not contacting the commutator. Check for free movement of brushes.

• Motor terminals are loose or corroded. Tighten or clean.

• Power transmission wires are broken. Check for breaks at joints. Replace.

• Field coil is 'open'. Repair or replace.

• Armature is broken. Repair or replace.

MOTOR TURNS SLOWLY 

• Check for poor or inadequate length brushes. Replace.

• Terminals are loose or corroded. Tighten or clean.

• Wires are deffective or have faulty connections. Replace.

• Accelerator wiper motion is incomplete. Adjust.

• Batteries require charging. Charge.

NOISY MOTOR 

• Loose mounting bolts. Tighten.

• Foreign matter inside motor. Clean interior of motor.

• Bearing is dirty or defective. Replace.

BEARING OVERHEATING 

• Defective bearing. Replace.

• Improper installation of bearing. Adjust or replace.

ERRATIC OPERATION 

• Load exceeds specification. Reduce load to specified limits.

• Commutator out of round. Repair or replace. See Electric motor section 'L'of this manual.

• Brushes worn beyond specification. Replace brushes.

• Commutator is excessively rough. Smooth with sandpaper. See Electric motor section 'L' of this
manual.

• High mica at commutator. Recondition. See Electric motor section 'L' of this manual.

• Commutator dirty. Clean with an electrical cleaner and dry throughly.

• Armature coil is shorted or broken. Replace.

VIBRATION 

• Motor loose. Tighten.

• Motor turns erratically. Repair or replace.

MOTOR OPERATES AT EXCESSIVE SPEED 

• Field coil winding is shorted within motor. Repair or replace field coils. See Electric motor section 'L'
of this manual.
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TROUBLE-SHOOTING 

SOLENOID (VEHICLES EQUIPPED WITH RESISTOR SYSTEM; FOR VEHICLES EQUIPPED 

WITH SOLID STATE SPEED CONTROL SEE SECTION N) 

• Using a VOM, and with the solenoid in the unenergized position, check for continuity between the
small terminals. Replace solenoid if no continuity is indicated.

• Using a VOM, and with the solenoid in the energized position disconnect the 6 gauge wire (solenoid
to battery), check for continuity between the large terminals. Replace solenoid if no continuity is
indicated.

• Using a VOM, and with the solenoid in the unenergized position, check that resistance between the
large terminals indicates infinity. Replace solenoid if value is incorrect.

Pg. R-6 

NON-POWERTRAIN SYSTEMS 

SUSPENSION AND STEERING 

EXCESSIVE TIRE WEAR 

-- BINDING OR ERRATIC STEERING 

VEHICLE PULLS TO ONE SIDE 

1----t EXCESSIVE PLAY IN STEERING 

BRAKE SYSTEM 
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10 

11 

TO MANUAL SECTION G 
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TROUBLE-SHOOTING 

SECTION '8' (EXCESSIVE TIRE WEAR) 

TIRES 

• Incorrect tire pressure. Inflate to specified pressure.

WHEEL 

• Bent wheel rim. Replace.

WHEEL ALIGNMENT 

• Check Alignment. Adjust.

• Spring and suspension component deterioration. Repair.

WHEEL BRAKE 

• Dragging wheel brake. Adjust.

SECTION '9' (VEHICLE PULLS TO ONE SIDE) 

WHEEL 

• Incorrect tire pressure. Inflate to specified pressure.

• Mismatched tires on same axle. Replace with same type tire.

• Bent wheel rim. Replace.

WHEEL ALIGNMENT 

• Check alignment. Adjust.

• Spring and suspension component deterioration. Repair.

WHEEL BRAKE 

• Dragging wheel brake. Adjust.

FRONT FORK 

• Fork bent. Replace.

SECTION '10' (BINDING OR ERRATIC STEERING) 

TIRES 

• Incorrect tire pressure. Inflate to specified pressure.

WHEEL ALIGNMENT 

• Check alignment. Adjust.

• Spring and suspension component deterioration. Repair.

SUSPENSION AND STEERING COMPONENTS 

• Dry lubrication joints. Lubricate or replace and lubricate joints.

STEERING BOX 

• Damaged steering box components. Repair or replace.

SECTION '11' (EXCESSIVE PLAY IN STEERING) 

SUSPENSION COMPONENTS 

• Worn suspension components. Repair.

STEERING WHEEL 

• Cracked steering wheel insert (hub). Remove steering wheel and inspect. Replace steering wheel if
cracked.

• Damaged or stripped splines in steering wheel insert (hub). Remove steering wheel and inspect.
Replace steering wheel if damaged. (Do not exceed specified torque) .
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TROUBLE-SHOOTING 

• Damaged or stripped splines on steering shaft. Remove steering wheel and inspect. Replace steer-
ing shaft if damaged.

• Loose steering wheel nut. Tighten to specified torque. (Do not exceed specified torque).

• Worn reduction gear. Replace.

• Worn pinion gear. Replace.

• Worn rack and rod assembly. Replace

STEERING BOX 

• Loose steering box. Tighten.

IDLER ARM 

• Worn idler arm bushing. Replace.

WHEEL BEARINGS 

• Loose wheel bearings. Inspect, repack and tighten or pack and replace.

WHEEL BRAKE 

• Wheel brake and entire brake system adjustment and repair is covered under the Brakes section 'G'
of this manual.
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OPERATION AND SERVICE MANUAL 

SECTION:GENERAL SPECIFICATIONS 
s 

GOLF CARS (X-440/X-444) 

WEIGHT (WITHOUT BATTERIES} 

LENGTH 

WIDTH (AT REAR WHEELS} 

TREAD (REAR WHEELS} 

WHEEL BASE 

HEIGHT AT STEERING WHEEL 

HEIGHT AT FLOOR 

GROUND CLEARANCE (AT DIFFERENTIAL} 

SEAT HEIGHT 

CLEARANCE CIRCLE 

LOAD CAPACITY (INCLUDING OPERATOR 
PASSENGER(S} AND ACCESSORIES} 

BRAKES 

PARKING (HILL} BRAKE 

TIRES 

TIRE PRESSURE 

ELECTRICAL SYSTEM 

ACCELERATOR SWITCH 

DRIVE TRAIN 

10/01/89 
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521 POUNDS (3 WHEEL} 

565 POUNDS (4 WHEEL} 

88 1/2 INCHES (3 WHEEL} 

93 INCHES (4 WHEEL} 

48 INCHES 

39 INCHES 

60 INCHES (3 WHEEL} 

66 INCHES (4 WHEEL} 

48 5/8 INCHES 

11 INCHES 

5 INCHES 

29 INCHES 

17 FEET 6 INCHES (3 WHEEL} 

19 FEET 6 INCHES (4 WHEEL} 

800 POUNDS 

DRUM, MECHANICAL, AUTO-ADJUSTING (REAR 
WHEELS} 

MECHANICAL, AUTOMATIC RELEASE, 
SELF-COMPENSATING 

18 X 8.50 X 8, 4 PLY RATED (3 WHEEL} 
18 X 8.50 X 8, POWER RIB, (4 WHEEL} 

18-22 PSI.

36 VOLT D.C., 6 VOLT, DEEP CYCLE LEAD ACID 
BATTERIES (6) 

SOLID STATE CONTINUOUSLY VARIABLE SPEED 
CONTROLLER 

DIRECT MOTOR SHAFT CONNECTED TO TRANSAXLE 
PINION SHAFT 

Pg.S-1 



GENERAL SPECIFICATIONS 

TRANSAXLE 

DIFFERENTIAL LUBRICATION 

SPEED 

FRONT SUSPENSION 

REAR SUSPENSION 

STEERING 

HILL CLIMBING 

BODY 

.CHASSIS 

CHARGER 

Pg.S-2 

DOUBLE REDUCTION HELICAL GEARING WITH 
AUTOMOTIVE TYPE DIFFERENTIAL. 12.55:1 RATIO 

SAE-80-90 WEIGHT OIL, 8-10 OZ. 

12 M.P.H. 

COIL SPRINGS AND SHOCK ABSORBERS (3 WHEEL) 

LEAFSPRINGS AND SHOCK ABSORBERS (4 WHEEL) 

LEAF SPRINGS AND SHOCK ABSORBERS 

RACK AND PINION 

40%GRADE 

ALL REPLACEABLE STEEL BODY COMPONENTS 

RECTANGULAR STEEL TUBING 

TOTAL CHARGER® Ill 
110-120 VOL TS, 60 CYCLE A.C. INPUT,
21 AMP D.C. 36 VOL TS OUTPUT
U.L. AND C.S.A. LISTED
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GENERAL SPECIFICATIONS 

WEIGHT (WITHOUT BATTERIES) 

LENGTH 

WIDTH (AT REAR WHEELS) 

TREAD (REAR WHEELS) 

WHEEL BASE 

HEIGHT AT STEERING WHEEL 

HEIGHT AT FLOOR 

GROUND CLEARANCE (AT DIFFERENTIAL) 

SEAT HEIGHT 

CLEARANCE CIRCLE 

LOAD CAPACITY (INCLUDING OPERATOR 
PASSENGER(S) AND ACCESSORIES) 

BRAKES 

PARKING (HILL) BRAKE 

TIRES 

TIRE PRESSURE 

ELECTRICAL SYSTEM 

ACCELERATOR SWITCH 

DRIVE TRAIN 

TRANSAXLE 

DIFFERENTIAL LUBRICATION 

SPEED 

FRONT SUSPENSION 

REAR SUSPENSION 

STEERING 

10/01/89 
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SPIRIT (X-444J) 

565 POUNDS 

94 INCHES 

48 INCHES 

39 INCHES 

66 INCHES 

48 5/8 INCHES 

11 INCHES 

5 INCHES 

29 INCHES 

19 FEET 6 INCH ES 

800 POUNDS 

DRUM, MECHANICAL, AUTO-ADJUSTING (REAR 
WHEELS) 

MECHANICAL, AUTOMATIC RELEASE, 
SELF-COM PENSA TING 

18 X 8.50 X 8, 4 PLY RATED 

18-22 PSI.

36 VOLT D.C., 6 VOLT, DEEP CYCLE LEAD ACID BAT­
TERIES (6) 

SOLID STATE CONTINUOUSLY VARIABLE SPEED 
CONTROLLER 

DIRECT, MOTOR SHAFT CONNECTED TO TRANS­
AXLE PINION SHAFT 

DOUBLE REDUCTION HELICAL GEARING WITH 
AUTOMOTIVE TYPE DIFFERENTIAL. 12.55:1 RATIO 

SAE-80-90 WEIGHT OIL, 8-10 OZ. 

12 M.P.H. 

LEAF SPRINGS AND SHOCK ABSORBERS 

LEAF SPRINGS AND SHOCK ABSORBERS 

RACK AND PINION 
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GENERAL SPECIFICATIONS 

HILL CLIMBING 

BODY 

CHASSIS 

CHARGER 

LIGHTING 

HORN 

Pg.8-4 

40%GRADE 

ALL REPLACEABLE PLASTIC AND STEEL BODY COM­

PONENTS 

RECTANGULAR STEEL TUBING 

TOTAL CHARGER® 

4'10-.120 VOLTS, 60 CYCLE A.C. INPUT, 

21 AMP D.C. 36 VOLT OUTPUT, 

U.L. AND C.S.A. LISTED

DUAL HALOGEN HEADLIGHTS, TAILLIGHTS AND 

BRAKE LIGHTS. OPTIONAL FRONT AND REAR TURN 

SIGNAL SWITCH/INDICATOR. 

ELECTRIC 
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GENERAL SPECIFICATIONS 

FREEDOM (X-444F) 

WEIGHT (WITHOUT BATTERIES) 

LENGTH 

WIDTH (AT REAR WHEELS) 

TREAD (REAR WHEELS) 

WHEEL BASE 

HEIGHT AT STEERING WHEEL 

HEIGHT AT FLOOR 

GROUND CLEARANCE (AT DIFFERENTIAL) 

SEAT HEIGHT 

CLEARANCE CIRCLE 

LOAD CAPACITY (INCLUDING OPERATOR 
PASSENGER(S) AND ACCESSORIES) 

BRAKES 

PARKING (HILL) BRAKE 

TIRES 

TIRE PRESSURE 

ELECTRICAL SYSTEM 

ACCELERATOR SWITCH 

DRIVE TRAIN 

TRANSAXLE 

DIFFERENTIAL LUBRICATION 

SPEED 

FRONT SUSPENSION 

REAR SUSPENSION 

STEERING 

10/01/89 
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565 POUNDS 

93 INCHES 

48 INCHES 

39 INCHES 

66 INCHES 

48 5/8 INCHES 

11 INCHES 

5 INCHES 

29 INCHES 

19 FEET 6 INCHES 

800 POUNDS 

DRUM, MECHANICAL, AUTO-ADJUSTING (REAR 
WHEELS) 

MECHANICAL, AUTOMATIC RELEASE, 
SELF-COMPENSATING 

18 X 8.50 X 8, POWER RIB, 4 PLY RATED 

18-22 PSI.

36 VOLT D.C., 6 VOLT, DEEP CYCLE LEAD ACID 
BATTERIES (6) 

SOLID STATE CONTINUOUSLY VARIABLE SPEED 
CONTROLLER 

DIRECT, MOTOR SHAFT CONNECTED TO TRANS­
AXLE PINION SHAFT 

DOUBLE REDUCTION HELICAL GEARING WITH 
AUTOMOTIVE TYPE DIFFERENTIAL. 12.55:1 RATIO 

SAE-80-90 WEIGHT OIL, 8-10 OZ. 

12 M.P.H. 

LEAF SPRINGS AND SHOCK ABSORBERS 

LEAF SPRINGS AND SHOCK ABSORBERS 

RACK AND PINION 
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GENERAL SPECIFICATIONS 

HILL CLIMBING 

BODY 

CHASSIS 

CHARGER 

LIGHTING 

HORN 

Pg.8-6 

40%GRADE 

ALL REPLACEABLE STEEL BODY COMPONENTS 

RECTANGULAR STEEL TUBING 

TOTAL CHARGER® Ill 

110-120 VOLTS, 60 CYCLE A.C. INPUT, 

��21 ·AMP-D.C. 36 VOLT OUTPUT, 
U.L. AND C.S.A. LISTED

DUAL HALOGEN HEADLIGHTS, TAILLIGHTS AND 

BRAKE LIGHTS. OPTIONAL FRONT AND REAR TURN 
SIGNAL SWITCH/INDICATOR. 

ELECTRIC 

10/01/89 
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GENERAL SPECIFICATIONS 

PERSONNEL CARRIER (PC4X) 

WEIGHT (WITHOUT BATTERIES) 

LENGTH (INCLUDING FOOT REST) 

WIDTH (AT REAR WHEELS) 

TREAD (REAR WHEELS) 

WHEEL BASE 

HEIGHT AT STEERING WHEEL 

HEIGHT AT FLOOR 

GROUND CLEARANCE (AT DIFFERENTIAL) 

SEAT HEIGHT 

INTERSECTING AISLE CLEARANCE 

CLEARANCE CIRCLE 

LOAD CAPACITY (INCLUDING OPERATOR 
PASSENGER(S) AND ACCESSORIES) 

BRAKES 

PARKING (HILL) BRAKE 

TIRES 

TIRE PRESSURE 

ELECTRICAL SYSTEM 

ACCELERATOR SWITCH 

DRIVE TRAIN 

TRANSAXLE 

DIFFERENTIAL LUBRICATION 

SPEED 

FRONT SUSPENSION 

10/01/89 

I I I lsl9IEI 

666 POUNDS 

106 INCHES 

48 INCHES 

39 INCHES 

66 INCHES 

48 5/8 INCHES 

11 INCHES 

5 INCHES 

29 INCHES 

75 INCHES 

19 FEET 6 INCH ES 

800 POUNDS 

DRUM, MECHANICAL, AUTO-ADJUSTING (REAR 
WHEELS) 

MECHANICAL, AUTOMATIC RELEASE, 
SELF-COMPENSATING 

18.5 X 8.50 X 8, POWER CUSHION, 6 PLY RATED 

18-22 PSI.

36 VOLT D.C., 6 VOLT, DEEP CYCLE LEAD ACID 
BATTERIES (6) 

FOUR SPEED, SINGLE SOLENOID, SELF-ADJUSTING 
WIPER ARM CONTACT 

DIRECT, MOTOR SHAFT CONNECTED TO TRANS­
AXLE PINION SHAFT 

DOUBLE REDUCTION HELICAL GEARING WITH 
AUTOMOTIVE TYPE DIFFERENTIAL. 12.45:1 RATIO 

SAE-80-90 WEIGHT OIL, 8-10 OZ. 

12 M.P.H. 

HEAVY DUTY LEAF SPRINGS AND SHOCK 
ABSORBERS 
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GENERAL SPECIFICATIONS 

REAR SUSPENSION 

STEERING 

HILL CLIMBING 

BODY 

CHASSIS 

CHARGER 

LIGHTING 

HORN 

Pg.S-8 

HEAVY DUTY LEAF SPRINGS AND SHOCK ABSORB­

ERS 

RACK AND PINION 

40%GRADE 

ALL REPLACEABLE STEEL BODY COMPONENTS 

RECTANGULAR STEEL TUBING 

TOTAL CHARGER® Ill 

110-120 VOLTS, 60 CYCLE A.C. INPUT,

21 AMP D.C. 36 VOLT OUTPUT,
U.L. AND C.S.A. LISTED

DUAL HALOGEN HEADLIGHTS, TAILLIGHTS AND 

BRAKE LIGHTS. OPTIONAL FRONT AND REAR TURN 

SIGNAL SWITCH/INDICATOR. 

ELECTRIC 

10/01/89 
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GENERAL SPECIFICATIONS 

LIBERTY (PC4XJ) -1989 ONLY 

WEIGHT (WITHOUT BATTERIES) 

LENGTH (INCLUDING FOOT REST) 

WIDTH (AT REAR WHEELS) 

TREAD (REAR WHEELS) 

WHEEL BASE 

HEIGHT AT STEERING WHEEL 

HEIGHT AT FLOOR 

GROUND CLEARANCE (AT DIFFERENTIAL) 

SEAT HEIGHT 

CLEARANCE CIRCLE 

LOAD CAPACITY (INCLUDING OPERATOR 
PASSENGER(S) AND ACCESSORIES) 

BRAKES 

PARKING (HILL) BRAKE 

TIRES 

TIRE PRESSURE 

ELECTRICAL SYSTEM 

ACCELERATOR SWITCH 

DRIVE TRAIN 

TRANSAXLE 

DIFFERENTIAL LUBRICATION 

SPEED 

FRONT SUSPENSION 

REAR SUSPENSION 

10/01/89 
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668 POUNDS 

107 INCHES 

48 INCHES 

39 INCHES 

66 INCHES 

48 5/8 INCHES 

11 INCHES 

5 INCHES 

29 INCHES 

18 FEET 6 INCHES 

800 POUNDS 

DRUM, MECHANICAL, AUTO-ADJUSTING (REAR 
WHEELS) 

MECHANICAL, AUTOMATIC RELEASE, 
SELF-COM PENSA TING 

18.5 X 8.50 X 8, 6 PLY RATED 

18-22 PSI.

36 VOLT D.C., 6 VOLT, DEEP CYCLE LEAD ACID 

BATTERIES (6) 

FOUR SPEED, SINGLE SOLENOID, SELF-ADJUSTING 
WIPER ARM CONTACT 

DIRECT, MOTOR SHAFT CONNECTED TO TRANS­
AXLE PINION SHAFT 

DOUBLE REDUCTION HELICAL GEARING WITH 
AUTOMOTIVE TYPE DIFFERENTIAL. 12.55:1 RATIO 

SAE-80-90 WEIGHT OIL, 8-10 OZ. 

12 M.P.H. 

HEAVY DUTY LEAF SPRINGS AND SHOCK 
ABSORBERS 

HEAVY DUTY LEAF SPRINGS AND SHOCK 
ABSORBERS 
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GENERAL SPECIFICATIONS 

STEERING 

HILL CLIMBING 

BODY 

CHASSIS 

CHARGER 

LIGHTING 

HORN 

Pg.S-10 

RACK AND PINION 

40%GRADE 

ALL REPLACEABLE PLASTIC AND STEEL BODY COM­

PONENTS 

RECTANGULAR STEEL TUBING 

TOTAL CHARGER® 

110-120 VOLTS, 60 CYCLE A.C. INPUT,

21 AMP D.C. 36 VOLT OUTPUT,

U.L. AND C.S.A. LISTED

DUAL HALOGEN HEADLIGHTS, TAILLIGHTS AND 

BRAKE LIGHTS. OPTIONAL FRONT AND REAR TURN 

SIGNAL SWITCH/INDICATOR. 

ELECTRIC 
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GENERAL SPECIFICATIONS 

INDUSTRIAL PERSONNEL CARRIER (PC4XI) 

WEIGHT (WITHOUT BATTERIES) 

LENGTH (INCLUDING FOOT REST) 

WIDTH (AT REAR WHEELS) 

TREAD (REAR WHEELS) 

WHEEL BASE 

HEIGHT AT STEERING WHEEL 

HEIGHT AT FLOOR 

GROUND CLEARANCE (AT DIFFERENTIAL) 

SEAT HEIGHT 

INTERSECTING AISLE CLEARANCE 

CLEARANCE CIRCLE 

LOAD CAPACITY (INCLUDING OPERATOR 
PASSENGER(S) AND ACCESSORIES) 

BRAKES 

PARKING (HILL) BRAKE 

TIRES 

TIRE PRESSURE 

ELECTRICAL SYSTEM 

ACCELERATOR SWITCH 

DRIVE TRAIN 

TRANSAXLE 

DIFFERENTIAL LUBRICATION 

SPEED 

FRONT SUSPENSION 

10/01/89 
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667 POUNDS 

106 INCHES 

48 INCHES 

39 INCHES 

66 INCHES 

48 5/8 INCHES 

11 INCHES 

5 INCHES 

29 INCHES 

75 INCHES 

19 FEET 6 INCHES 

800 POUNDS 

DRUM, MECHANICAL, AUTO ADJUSTING (REAR 
WHEELS) 

MECHANICAL, AUTOMATIC RELEASE, 
SELF-COMPENSATING 

5.70 X 8, INDUSTRIAL TYPE, 6 PLY RATED 

50-SO PSI.

36 VOLT D.C., 6 VOLT, DEEP CYCLE LEAD ACID 
BATTERIES (6) 

FOUR SPEED, SINGLE SOLENOID, SELF-ADJUSTING 
WIPER ARM CONTACT 

DIRECT, MOTOR SHAFT CONNECTED TO TRANS­
AXLE PINION SHAFT 

DOUBLE REDUCTION HELICAL GEARING WITH 
AUTOMOTIVE TYPE DIFFERENTIAL. 12.45:1 RATIO 

SAE-80-90 WEIGHT OIL, 8-10 OZ. 

12 M.P.H. 

HEAVY DUTY LEAF SPRINGS AND SHOCK 
ABSORBERS 
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GENERAL SPECIFICATIONS 

REAR SUSPENSION 

STEERING 

HILL CLIMBING 

BODY 

CHASSIS 

CHARGER 

LIGHTING 

HORN 

Pg. S-12 

HEAVY DUTY LEAF SPRINGS AND SHOCK 

ABSORBERS 

RACK AND PINION 

40%GRADE 

ALL REPLACEABLE STEEL BODY COMPONENTS 

RECTANGULAR STEEL TUBING 

TOTAL CHARGER® Ill 

110-120 VOL TS, 60 CYCLE A.C. INPUT,

21 AMP D.C. 36 VOLT OUTPUT,

U.L. AND C.S.A. LISTED

DUAL HALOGEN HEADLIGHTS, TAILLIGHTS AND 

BRAKE LIGHTS. OPTIONAL FRONT AND REAR TURN 

SIGNAL SWITCH/INDICATOR. 

ELECTRIC 

10/01/89 
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GENERAL SPECIFICATIONS 

TURF TRUCK (XT-300/500) 

WEIGHT (WITHOUT BATTERIES) 

LENGTH 

WIDTH (AT REAR WHEELS) 

TREAD (REAR WHEELS) 

WHEEL BASE 

HEIGHT AT STEERING WHEEL 

HEIGHT AT FLOOR 

GROUND CLEARANCE (AT DIFFERENTIAL) 

SEAT HEIGHT 

CLEARANCE CIRCLE 

LOAD CAPACITY (INCLUDING OPERATOR 
PASSENGER($) AND ACCESSORIES) 

LOAD BED SIZE 

LOAD BED HEIGHT 

BRAKES 

PARKING (HILL) BRAKE 

TIRES 

TIRE PRESSURE 

ELECTRICAL SYSTEM 

ACCELERATOR SWITCH 

DRIVE TRAIN 

TRANSAXLE 

10/01/89 
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640 POUNDS (3 WHEEL) 

715 POUNDS (4 WHEEL) 

92 INCHES (3 WHEEL) 

_.96 INCHES (4 WHEEL) 

48 INCHES 

39 INCHES 

60 INCHES (3 WHEEL) 

66 INCHES (4 WHEEL) 

48 5/8 INCHES 

11 INCHES 

5 INCHES 

29 INCHES 

17 FEET 6 INCHES (3 WHEEL) 

19 FEET 6 INCHES (4 WHEEL) 

1000 POUNDS 

44 INCHES WIDE, 40 INCHES LONG, 8 INCHES DEEP 

24 INCHES 

DRUM, MECHANICAL, AUTO-ADJUSTING (REAR 
WHEELS) 

MECHANICAL, AUTOMATIC RELEASE, 
SELF-COMPENSATING 

18 X 8.50 X 8, POWER RIB, 4 PLY RATED 

18-22 PSI.

36 VOLT D.C., 6 VOLT, DEEP CYCLE LEAD ACID 
BATTERIES (6) 

FOUR SPEED, SINGLE SOLENOID, SELF-ADJUSTING 
WIPER ARM CONTACT 

DIRECT, MOTOR SHAFT CONNECTED TO TRANS­
AXLE PINION SHAFT 

DOUBLE REDUCTION HELICAL GEARING WITH 
AUTOMOTIVE TYPE DIFFERENTIAL. 12.45:1 RATIO 
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GENERAL SPECIFICATIONS 

DIFFERENTIAL LUBRICATION 

SPEED 

FRONT SUSPENSION 

REAR SUSPENSION 

STEERING 

HILL CLIMBING 

BODY 

CHASSIS 

CHARGER 

HORN 

Pg.S-14 

SAE-80-90 WEIGHT OIL, 8-10 OZ. 

12 M.P.H. 

HEAVY DUTY COIL SPRINGS AND SHOCK 
ABSORBERS (3 WHEEL) 

HEAVY DUTY LEAF SPRINGS AND SHOCK 
ABSORBERS (4 WHEEL) 

HEAVY DUTY LEAF SPRINGS AND SHOCK 
ABSORBERS 

RACK AND PINION 

40%GRADE 

ALL REPLACEABLE STEEL BODY COMPONENTS 

RECTANGULAR STEEL TUBING 

TOTAL CHARGER® Ill 

110-120 VOLTS, 60 CYCLE A.C. INPUT,
21 AMP D.C. 36 VOLT OUTPUT,
U.L. AND C.S.A. LISTED

ELECTRIC 
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GENERAL SPECIFICATIONS 

INDUSTRIAL TRUCK (Xl-300/500) 

WEIGHT (WITHOUT BATTERIES) 

LENGTH 

WIDTH (AT REAR WHEELS) 

TREAD (REAR WHEELS) 

WHEELBASE 

HEIGHT AT STEERING WHEEL 

HEIGHT AT FLOOR 

GROUND CLEARANCE (AT DIFFERENTIAL) 

SEAT HEIGHT 

CLEARANCE CIRCLE 

INTERSECTING AISLE CLEARANCE 

LOAD CAPACITY (INCLUDING OPERATOR 
PASSENGER(S) AND ACCESSORIES) 

LOAD BED SIZE 

LOAD BED HEIGHT 

BRAKES 

PARKING (HILL) BRAKE 

TIRES 

TIRE PRESSURE 

ELECTRICAL SYSTEM 

ACCELERATOR SWITCH 

10/01/89 
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680 POUNDS (3 WHEEL) 

755 POUNDS (4 WHEEL) 

92 INCHES (3 WHEEL) 

. 96 INCHES (4 WHEEL) 

48 INCHES 

39 INCHES 

60 INCHES (3 WHEEL) 

66 INCHES (4 WHEEL) 

48 5/8 INCHES 

11 INCHES 

5 INCHES 

29 INCHES 

17.6 FEET (3 WHEEL) 

18.6 FEET (4 WHEEL) 

72 INCHES (3 WHEEL) 

75 INCHES (4 WHEEL) 

1000 POUNDS 

44 INCHES WIDE, 28 INCHES LONG, 8 INCHES DEEP 

24 INCHES 

DRUM, MECHANICAL, AUTO-ADJUSTING (REAR 
WHEELS) 

MECHANICAL, AUTOMATIC RELEASE, 
SELF-COMPENSATING 

5.70 X 8, INDUSTRIAL TYPE, 4 PLY RATED 

50-SO PSI.

36 VOLT D.C., 6 VOLT, DEEP CYCLE LEAD ACID 
BATTERIES (6) 

FOUR SPEED, SINGLE SOLENOID, SELF-ADJUSTING 
WIPER ARM CONTACT 
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GENERAL SPECIFICATIONS 

DRIVE TRAIN 

TRANSAXLE 

DIFFERENTIAL LUBRICATION 

SPEED 

FRONT SUSPENSION 

REAR SUSPENSION 

STEERING 

HILL CLIMBING 

BODY 

CHASSIS 

CHARGER 

LIGHTING 

HORN 

Pg. S-16 

DIRECT, MOTOR SHAFT CONNECTED TO TRANS­
AXLE PINION SHAFT 

DOUBLE REDUCTION HELICAL GEARING WITH 
AUTOMOTIVE TYPE DIFFERENTIAL. 14.78:1 RATIO 

SAE-80-90 WEIGHT OIL, 8-10 OZ. 

-_, 12 M.P.H. 

HEAVY DUTY COIL SPRINGS AND SHOCK 
ABSORBERS 
(3 WHEEL) 

HEAVY DUTY LEAF SPRINGS AND SHOCK 
ABSORBERS 
(4 WHEEL) 

HEAVY DUTY LEAF SPRINGS AND SHOCK 
ABSORBERS 

RACK AND PINION 

40%GRADE 

ALL REPLACEABLE STEEL BODY COMPONENTS 

RECTANGULAR STEEL TUBING 

TOTAL CHARGER® Ill (ON BOARD) 
110-120 VOLTS, 60 CYCLE A.C. INPUT,
21 AMP D.C. 36 VOLT OUTPUT,
U.L. AND C.S.A. LISTED

DUAL HALOGEN HEADLIGHTS, TAILLIGHTS AND 
BRAKE LIGHTS. 

ELECTRIC 

10/01/89 
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1. Grounding Requirements

For the purpose of this specification, building ground systems should serve two primary functions: personal
safety and equipment protection. In order to be effective, all elements and functions of building ground system
must receive equal consideration in design and installation. Once installed, it is up to the owner to adequately
maintain the system by implementing periodic inspections and ground tests in order to determine its effective­
ness.

2. Ground Systems

All electronic equipment is inherently related to earth by capacitive coupling, accidental or incidental contact
and intentional connection. The earth forms a natural readily available form of common potential reference for
all electrical circuits. For maximum effectiveness, grounding must be looked at from a total system viewpoint,
with various sub-systems comprising the total facility ground system. The interconnection of the various sub­
systems into a building ground system will provide a direct path, of known low impedance, between earth and
the various electrical and other equipment. This effectively extends an approximation of ground reference
throughout the building. The total building ground system is composed of an earth electrode system, a light­
ning protection system and an equipment fault protective system.

Resistance To Earth: The resistance to earth of the ground system should not exceed 1 O ohms. Where the
resistance of 1 O ohms cannot be obtained due to high soil resistivity, rock formations or other abnormal condi­
tions, alternate methods of reducing the resistance to earth must be considered.

Chemical Treatments: No salt, coke or other chemicals may be used to treat the soil in order to obtain the
required ground resistance readings. Approved methods of enhancement are bentonite clay or the GEM
product for ground enhancement as manufactured by Erica Products of Solon, Ohio.

Ground Tests: The resistance to earth of the ground system shall be measured by the "Fall of Potential
Method". Acceptable resistance meters/testers are those manufactured by Biddle or AEMC.

3. Lightning Protection Requirements

The external lightning protection system shall be designed and installed by a contractor who specializes in the 
lightning protection field. The contractor must be listed with Underwriters Laboratories Inc. and be in good 
standing. All work shall be under the direct supervision of a Certified Master Installer with current credentials 
from the Lightning Protection Institute. 

The materials and design for the structure will comply with the most recent edition of the National Fire Protec­
tion Association Lightning Protection Code, NFPA 780 and the Materials Standard for Safety from Underwrit­
ers Laboratories UL96. Materials for this project may be those of Harger Lightning Protection, 1066 Campus 
Drive, Mundelein, Illinois (800-842-7437). 

Upon completion of the project, the contractor will supply to the owner the Master Label issued by Underwrit­
ers Laboratories. 
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4. Equipment Fault And Personal Safety System

The standard method of providing an equipment fault protection ground network is to run a good ground con­
ductor (green wire) through the conduit together with the AC distribution system. This method is required for
all types of conduit, including metallic.

5. Ground Network Requirements

Install the conduit in accordance with local regulations or as prescribed by the National Electrical Code.

6. External Grounding Requirements

For optimum results, earth electrode installation must be accomplished early in the construction of a new site.
The earth electrode system should be established at the same time utilities are installed to insure proper inter­
connection of all utility grounds/systems.

For existing sites, the earth electrode installation shall be constructed using the most economical means pos­
sible in order to meet the intent of this specification.

Prior to the installation or design of the ground system, a survey should be taken in order to determine the
earth resistivity, types of soil or any manmade features that may have significant effect upon the efficiency of
the grounding system. Based on the information gathered, deviations from this specification (Exceeding nor­
mal requirements) may be necessary in order to achieve desired results.

7. Materials

Ground Rod Electrodes: Ground rod electrodes shall have a minimum diameter of 5/8" and be no less than
10'-0" in length. Rods may be copper, copper-clad steel or stainless steel. Galvanized steel rods are not
permitted unless it is determined that the galvanized rod will have a longer life expectancy due to soil condi­

tions.

Ground Rod Spacing: Ground rods shall not be spaced at intervals exceeding 60'-0" around the perimeter of
the structure.

Ground Loop Conductor: In no case shall the ground loop conductor be smaller than a 2/0 AWG bare,
stranded, soft drawn copper wire. The ground loop must be installed at least 24" below grade and be at least
24" away from the structure. All bends in the conductor shall have a minimum radius of 8" and be no less than

90 degrees.

Ground Mats: In areas where electrodes cannot be driven, a ground mat consisting of a #6 solid copper or a
copper-copper clad steel mesh, utilizing a 12" x 12" cross pattern may be used. All inter-connections in the
mesh shall be brazed or silver soldered.

Ground Plates: Ground plates if utilized shall be 24" x 24" x .032 thick solid copper. Ground plates should only
be used if a ground rod cannot be driven.

Pg. T-2 06/18/93 
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Ground Connections: Unless otherwise specified or approved by the owner, all connections below grade 
shall be by exothermic weld (Cadweld). Where exothermic welds may not be practical, UL approved ground­
ing clamps that utilize two bolts for pressure may be used. "NOTE: Prior approval must be obtained in order to 
use mechanical connection below grade. 

8. Earth Electrode System

The earth electrode system consists of a network of earth electrode rods, plates, mats or grids and their inter­
connecting conductors. The extensions into the building are used as the principle grounding point for con­
necting to the ground system serving the building. Ground potential is established by electrodes in the earth. 

An electrode may be a metallic water pipe that has no isolation joints, a system of buried, driven rods intercon­
nected with a bare wire that normally forms a ring around the building or a ground plane of horizontal buried 
wires. Depending upon soil conditions, building design and the existing water pipe networks, an electrode 
may be a combination of any of the above mentioned systems. 

9. Lightning Protection System

The lightning protection system provides a non-destructive path to ground for lightning energy contacting or 
induced onto or in a building. To effectively protect from lightning damage, air terminals are installed accord­
ing to the National Fire Protection Association Lightning Protection Code (N FPA 780). Air terminals will inter­
cept the discharge to keep it from penetrating or structurally damaging the building. This is done by providing 
a low imped_ance path from the air terminals to the earth electrode system. 

1 o. Equipment Fault And Personal Safety System 

The equipment fault protective system ensures that personnel are protected from shock hazard and equip­
ment is protected from damage or destruction resulting from faults (lightning induced surges) that may de­
velop in the electrical system. Deliberately engineered ground conductors (green wire safety ground) shall be 
provided throughout the AC distribution system to afford electrical paths of sufficient capacity, so that protec­
tive devices can operate promptly and efficiently. The use of conduit for grounding in lieu of a dedicated green 
wire is unacceptable. 

Install the green wire ground (#6 stranded) with the AC power distribution conductors. There shall be no 
green wires spliced within the conduit. All splices shall be performed at the appropriate junction boxes. 

Bond the ground conductor to all pull boxes, junction boxes and power panels. 

In existing facilities where an existing conduit is not large enough to accommodate an additional ground con­
ductor, or where a conduit section is insulated from other conduit sections, an external ground conductor may 
be installed to maintain continuity. All mounting hardware and connectors shall be UL approved. 

All DC chargers are to be grounded to the green wire ground using UL approved connectors. At no point 
should the chargers be isolated from the grounding system. 
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All interior grounding should return to a single ground point. From this location it is then connected to the 
exterior ground system. 

Optional Interior Ground Halo: If an interior ground halo is to be installed around the inside perimeter of the 
structure, this conductor (#2/0 green insulated·minimum}shall be securely fastened to the structure. All con­
nections to the halo shall be made using UL listed connectors. 

Transient Voltage Surge Suppression: TVSS shall be provided at the main electrical service entrance panel. 
Protection at this point shall be as follows: 

UL 1449 Listed device 
25,000 ampere surge capacity with maximum 495 volt clamping voltage 
Protection should be Line to Ground, Neutral to Ground and Line To Neutral 
Internally fused for safety 
Failure mode indicator lights 

Suppression may be as the 14000 series of Harger Lightning Protection, Inc., 1066 Campus Drive, Mundelein, IL 
(800-842-7437), or MBP 120EFI series from EFI Electronics Corporation, 2415 South 2300 West, Salt Lake City, 
UT (801-977-9009). 

Pg. T-4 06/18/93 

I I I I Ii I 



E-Z-GO Division of Textron Inc.

P.O. Box 388 Augusta, Georgia 30903-0388  

Copyrighted Material 
This manual may not be reproduced in whole or 

in part without the express permission of 
E-Z-GO Division of Textron Inc.

Technical Communications Department 


	
	
	
	
	
	
	
	
	
	A_General Information
	

	
	
	
	
	
	
	
	
	
	
	
	B_Safety Procedures
	

	
	
	
	C_Wheels & Tires
	

	
	D_Steering
	

	
	
	
	E_Suspension
	

	
	
	
	
	
	
	
	
	
	E_Suspension 1990/91 Supplement
	

	
	F_Accelerator
	

	
	
	
	G_Brakes 1990 & Later
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	G_Brakes - 1990
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	G_Brakes Late 1992
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	H_Batteries & Charging
	

	
	
	
	
	
	
	
	J_Battery Charger Total Charge
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	K_Electrical-Resistor Coil Version
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	L_Electric Motor
	

	
	
	
	
	
	
	
	M_Rear Axle
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	N_Electrical-Solid State Speed Control Version
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	O_Horn & Accessory Wiring
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	P_Body & Trim
	

	
	
	
	
	
	Q_Paint Instructions
	

	
	R_Trouble-Shooting
	

	
	
	
	
	
	
	
	S_General Specifications
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	T_Lightning Protection & Grounding
	

	
	
	
	

