INTRODUCTION

The Electronic -on-vehicle wheel balancer will balance passenger car and truck wheels quickly, with no
wheel attachments. Balancer is ideal for balancing wheels on which conventional adapters cannot be mounted,
such as mag or sport wheels. Wheel is statically balanced, and may be dynamically balanced by using
optional dynamic balancing accessory.

Figure 1. Electronic Balancer

Figure 2. On-Vehicle Electronic Wheel Balance

DESCRIPTION
The Electronic Wheel Balancer is designed for balancing wheels on the vehicle. The balancer consists of two
assemblies: a strobe unit containing the meter, strobe lamp, printed circuit board and power transformer; and a
vibration pick-up assembly that connects to the strobe assembly by a multi-conductor cable and connector.
The strobe assembly has a 3 conductor power cord that plugs into a 120 volt, 60 Hertz outlet. A one amperes 3 AG
fuse is held in a fuse clip adjacent to the power transformer. Each assembly has a printed circuit board which is
non- serviceable.
The strobe assembly board (60589) contains most electronic components except
switches, flashtube, meter and transformer assemblies. The vibration pick-up assembly board (60265) contains
three electronic components and solder terminals for lead connections. The three are a buffer amplifier, light
emitting diode and a resistor.
The light sensor potentiometer is part of the vibrating block
assembly. Refer to principles of operation and the schematic for details of circuit operation.
PRINCIPLES OF OPERATION
The following text and drawings are intended to familiarize the service technician with the unit circuitry
as it is applied to balancing a vehicle wheel. The drawing below has been simplified to show clearly the vehicle
and balancer components. Figure 3. Balancer Hook-up Figure 3 shows the balancer strobe unit (1) positioned to the
side of a vehicle wheel (2). The strobe flashtube (3) is directed at the wheel. The vehicle frame is elevated by the
jack (4) so the wheel is supported above the floor by means of its spring suspension system (5).
The
vibration pick-up assembly (6) has the magnet-rod assembly (7) adjusted by thumb screw (8) so
the U magnet is in firm contact with a flat surface on the lower suspension member.
See Figure 2 for detail
of the vibration pick-up. Normal wheel balancing procedure requires the wheel to be spun to approximately 60 to
70 MPH with a wheel spinner. The strobe unit meter reading (9) will rise as wheel speed increases.
When the meter pointer reaches its peak rise (resonant point), it will start to drop. At this point, the spinner is
disengaged and the meter observed. As the wheel speed decreases and again passes through the resonant
point, the meter pointer will rise. When the pointer starts to drop off, the Strobe button is pushed and the location
of a reference mark on the wheel noted. This reference is used by the operator for determining placement of
balancing weights. The procedure is repeated until the meter reading is in the green zone with the meter
sensitivity switch in the high position.

Figure 3. Balancer Hook-up

A wheel out of balance will impart vertical vibrations to the magnet-rod assembly (7) on the vibration pick-up.
The vibrations are transferred to the movable block- potentiometer assembly (10) suspended by two
leaf springs (11) shown in figure 4.
The light sensor potentiometer (12) is epoxied into a vertical
slot of the block and has three flexible leads connected to the pe board (13). When the block vibrates up and
down, light from a light emitting diode (14), transmitted through a slit (15), strikes different vertical positions of the light
sensor pot. This action causes the output voltage of the light sensor to vary in a regular cyclic manner. The
output voltage is generally sinusoidal, and is proportional to the amount of unbalance producing the vibration. The
generated sinusoidal voltage is coupled to a buffer amplifier (reference A1 on schematic), and is located on pc
board (13) in the vibration pick-up assembly. The output of Al is connected to its inverting input to provide
negative feedback. The output is also coupled by wire 15 to meter amplifier A2 via an ac coupling network, C1
and R2. The meter amplifier modifies the input signal so as to adequately drive amplifier A3 and the
meter through full wave rectifier DB1.
Offset null pot R3 provides zero-balance adjustment of the output.
Connected to the inverting input of A2 and the bridge is the meter sensitivity switch and three resistors R4, R5 and
R6 for selecting amplifier gain.

Figure 4. Item 6, Vibration Pickup Ass’y

PRINCIPLES OF OPERATION (cont.)

A sinusoidal signal in synchronism with the vibrations of the vehicle suspension system appears at the output of
A2. See figure 5. This signal is inverted and converted to a square wave by amplifier A3. The square wave
signal is differentiated by capacitor C2 and resistor R7 to produce sharp positive and negative pulses at the base
of transistor Q1. Transistor Q1 will conduct only on the positive pulse, and thus triggers SCR (Q2) on when the
strobe switch is closed. When Q2 turns on, it effectively connects capacitor C3 to ground, causing C3 to
discharge through a trigger coil (part of the flash tube) and flash the strobe light. The strobe-is flashed as
the wheel passes through the midpoint of its downward vertical

Figure 5. Sinusoidal signal Waveshape

Figure 6. Schematic

BALANCING FRONT WHEELS

1. Using a service jack under front crossmember, raise vehicle so both front wheels are at least one inch
off the floor. Make sure steering wheel is locked or steering wheel holder is used.
NOTE : It is good safety practice to use jack stands to support vehicle for all on-vehicle balancing.
2. Check for loose wheel bearings, excessively loose suspension and dragging brakes, and correct
before balancing wheel. 3 Remove all weights from both sides of the wheel, unless you are finish
balancing a wheel that has been previously balanced on an off- vehicle dynamic balancer.
WARNING: Remove all foreign objects from tire.
NOTE: Remove hub cap or wheel cover if necessary, to remove or install wheel weights.

Figure 7. Vibration Sensor Installed
4. Place vibration sensor on level surface, under lower control member. Loosen locking thumb screw and
position magnet in firm contact with the lower control member. Magnet should be as close to the wheel being
balanced as possible. Securely lock the thumb screw on the pickup. See figure 4.
5. Connect vibration pick-up to balancer and plug balancer unit into 110 volts; 60 Hz grounded outlet
and.
switch balancer to ON.
If using Spinner, balancer may be plugged directly into spinner socket.
CAUTION:

Make certain that the vibration pickup cord will not contact the spinning wheel.

NOTE:
During balancing do not allow anyone to lean on, sit in or otherwise to disturb the vehicle
as this would adversely affect the balancing.
6. Place balancer sensitivity switch on NORMAL setting.
7. Place a chalk mark or a piece of tape on the tire at a random point, or establish some other convenient
reference mark, such as the valve stem. See figure 9.
8. Using a spinner, spin the wheel at 60 to 70 MPH. Then back off the spinner and allow the wheel to spin freely. If the
spinner does not have enough power to achieve 60 to 70 MPH, may be necessary to back off the disc
brake pads or to determine the cause of wheel drag. NOTE: If the meter reading does not exceed 1 with wheel
spinning freely and the sensitivity switch at NORMAL,, move the sensitivity switch to the HIGH position. If, on
the other hand, the meter reading is at maximum indication on the scale, move the sensitivity switch to
the LOW position.
9. With the wheel

spinning

freely,

observe

the maximum meter reading.

10. Keep your attention focused on the meter scale until the needle just starts to drop off from the maximum
reading.
11. Depress the strobe switch.
With the strobe switch depressed and the needle just starting to drop off
from maximum reading, note the position in which the reference mark appears to be stopped on the rotating
wheel.
WARNING:
Due to strobe light effect the wheel
arms, body and tools away from tire while spinning.

appears

stationary

or

not

moving. Keep hands,

12. Now bring the wheel to a stop and place the reference mark in the same position in which you observed it with
strobe light, while the wheel was spinning in the previous step.

]

Figure 9. Reference Mark Tire

Figure 10. Applying Initial Weight

13. With the reference mark in this correct position, apply the INITIAL WEIGHT to the top position of the wheel, figure
6. While the selection of the initial weight depends somewhat on judgement, experience and feel, a good
starting point is 1- 1/2 ozs.
14. Repeat steps 8 through 13, except observe position of INITIAL
Refer to Figure 8 for amount of weight change and placement of weight.

WEIGHT,

not

reference mark.

15. Continue to repeat steps 8 through 14 until the meter reading is in the green area with the sensitivity
switch on HIGH.
At this point, the wheel will have satisfactory static balance for normal road
conditions.
NOTE: It is good balancing practice to split the weight and place one-half of the weight on the inside of the
wheel and one-half on the outside. It will save time, however, if all the weight is initially placed on the
outside of the wheel and proper balance is obtained.
Then the weight should be split and a final test
spin made with any needed corrections made to the outside weight only.
16. If the vehicle has full disc wheel covers so that it’s impossible to add or remove weights with the wheel cover in
place, replace the wheel cover at this point and repeat steps 8 through 15, except that the weights are added on the
inside of the wheel instead of the outside. Because wheel cover unbalance is usually quite small, a 1/2 or
1/4 oz. correction weight is a good starting point for the initial amount of weight to be added.
NOTE : Make sure vibration pickup is still in contact with lower control arm after installing weights. Figure 8.
Weight Positioning and Movement

SPECIAL APPLICATION BALANCING STANDARD DIFFERENTIAL
Rear wheels of cars with a standard differential can be balanced on the rear, using the following modifications to
the front wheel balancing procedure.
1. Raise vehicle by jacking under the frame so that only the rear wheel to be balanced is freely suspended.
2. Connect the vibration pickup unit to the rear axle housing as close as possible to the wheel to be balanced.
3. Have an assistant drive the vehicle at a constant 35 MPH as indicated on the vehicle’s speedometer.
wheel is actually moving at twice the indicated speed.)
NOTE:

(The raised

Refer to Balancing Rear Wheels on Front Drive Vehicles when vehicle is-a front drive.

4. Follow the front wheel balancing procedure from step 10 through step 16.
sensitivity switch needs only be set on NORMAL setting.

When balancing rear wheels, the

Figure 8. Weight Positioning and Movement
LIMITED SLIP OR POSITIVE DRIVE DIFFERENTIALS
With a limited slip differential, it will be necessary to remove the wheel opposite the wheel being balanced to
prevent the unbalanced forces of the unbalanced wheel from being transmitted to the wheel being balanced.
1. With floor jack placed securely under frame raise one rear wheel at least 2" off the floor. Remove
wheel and replace wheel nuts to hold drum in place. (Wheel nuts should be reversed so flat face contacts
drum and should be tightened until snug--DO NOT USE IMPACT WRENCH.) Install safety stand under
rear axle housing and lower vehicle onto safety stand.
2. With floor jack placed securely under frame, in front of rear wheel, raise the other wheel at least 2" off the floor.
Place vehicle on safety stand.
3. Connect the vibration sensor to the rear axle housing as close to the wheel to be balanced as possible.

4. Have assistant put car in high gear and slowly accelerate until a maximum of 70 MPH speedometer reading is
obtained. Hold accelerator at a constant speed.
5. Follow the front wheel balancing procedure from step 9 through step 16.
6. Replace wheel that was removed and balance wheel in the same manner. NOTE: (Wheel that was balanced
first can be left on the vehicle because it has already been balanced and will not set up any vibration when
balancing the opposite wheel.) CAUTION:
Never drive wheels in excess of maximum speed listed or
longer than 2 minutes as internal vehicle damage may result.

BALANCING FRONT WHEELS ON FRONT DRIVE - VEHICLES
1.

Place service jack under lower control arm and raise the wheel approximately 1" off the floor.

2. Have assistant run motor in drive position until a maximum of 35 MPH speedometer reading is obtained.
3. Balance the wheel as outlined previously.

BALANCING

REAR

WHEELS

ON

FRONT

DRIVE VEHICLES

1. Place service jack under center of rear housing and raise wheels approximately 1" off the floor.
2.

Position wheel spinner at rear of wheel and spin at approximately 60 to 70 MPH.

3.

Balance the rear wheel as outlined previously, for front wheels.

DYNAMIC BALANCING
The optional dynamic balancing adapter(Part No. 60690) mounts the vibration sensor of the Model 800
electronic on-vehicle wheel balancer in the correct plane for dynamic wheel balancing.
If a wheel has
been balanced on the car using the normal balancing procedure, and there is still a vibration, it
should then be checked for dynamic unbalance.
NOTE: Make sure wheel is statically balanced before proceeding with dynamic’ balance.
1. Jack vehicle up as in normal balancing procedure.
2. Rotate the steering wheel so the wheel to be balanced is about a quarter turn from its outer limit.
This allows access to a vibration sensor pickup location. Lock the steering wheel in this position with
a steering wheel holder. or steering column lock.

Figure 11. Dynamic Balancing Adapter

Figure 12. Dynamic Split Weight Installation

3. Insert vibration sensor into adapter so cable extends downward, figure 11.
sensor securely.

Tighten locking screw to hold

4. Loosen locking screw on adapter extension tube Figure 11, and adjust height so magnet is at spindle
height if possible. Tighten locking screw.

5. Loosen magnet locking thumb screw on vibration sensor.
Position complete unit so magnet assembly
can be extended to contact front portion of brake backing-plate cover directly in front of and in line with
the spindle, figure 11.The magnet rod should be parallel to wheel spindle. Tighten locking screw down on magnet
rod.
NOTE: Make sure magnet is NOT connected to a rotating brake component.
6. Spin wheel to one half the speed used for normal balancing. If meter indicates in the green with Normal
sensitivity, the dynamic balance is acceptable.
7. If meter does not indicate an acceptable level of balance, spin wheel until meter peaks, allow it to coast down and
as needle drops from peak, press strobe switch. Note location of reference mark as in normal balancing
procedure.
8. Brake wheel. Rotate wheel until reference mark is in location noted in step 7 above. Place a three (3) ounce
weight on the most forward point of the inside rim. Place 3 ounce weight on the outside rim, 180S from the
first weight.
See figure 12.
9. Spin the wheel at half speed again. The tire is dynamically balanced if the meter is in the green. If the meter
is not in the green, spin the wheel again as in step 7 and note the position the dynamic weight on the
outer rim. Refer to figure 13 for relocating or changing the size of the dynamic weights.
10. Repeat

step

9

until

the

meter

indicates

an acceptable amount of vibration.

Figure 13. Dynamic Weight Positioning and Movement
TROUBLESHOOTING
TROUBLE
Meter reading off scale with sensor board disconnected

CAUSE
Defective circuit board

Meter responds to vibration sensor but strobe does not flash

a) Defective strobe switch
b) Replace Strobe tube
c) Circuit board defective

MAINTENANCE
The only maintenance required is normal care and cleaning.
the sensor cable for damage.

Periodically inspect the line cord and

STROBE LIGHT REPLACEMENT WARNING:
Make

sure

strobe

unit

is

not plugged Into electric outlet.

1. Grasp strobe light bulb and reflector and pull light from its socket.
NOTE: It may be necessary to pry light from its socket with a screwdriver placed under reflector lip.
2 Plug replacement strobe (Part No. 60211) into tube socket, making sure strobe light is pushed all the way into
the socket.
TROUBLESHOOTING

STROBE UNIT P.C. BOARD
The strobe unit p.c. board is a non-serviceable assembly supplied as shown below. External circuit connections
are made by two 24 pin plug connectors referenced P1 and P2. Connector P1 couples the power
transformer secondary a.c. voltages to the board, and d.c. voltages and ground to the flash tube. Connector
P2 provides external connections to the vibration sensor, meter, strobe, and meter sensitivity switches. The
transformer secondary a.c. voltages are rectified and filtered by board components. D.C. voltages
provided are regulated +18, zener regulated +9, and unregulated +170 and +560 volts.
Functions of

the amplifier circuits are explained in the principles of operation section. Offset null potentiometer R3 is
the only adjustment on the board. It is adjusted for zero meter reading with the vibration pick-up disconnected
and a short connected across contacts 1 and 2 of connector P3 at rear of the strobe unit. To replace the
assembly, remove connectors P1 and P2 and four screws securing the board to the strobe unit.

Figure 14. Strobe Unit P.C. Board 60589
VIBRATION SENSOR P.C. BOARD
This printed circuit board is a non-serviceable assembly and is supplied as shown in the drawing. External circuit
connection to the strobe unit is by white, green and black wires (part of multiconductor cable) soldered to the
board. Lead wires 2, 1 and 3 connect to the light sensor potentiometer which is part of the
vibration sensor assembly. The primary board functions are to provide a light source via the LED for the light
sensor potentiometer, and to provide a buffer amplifier input for the light sensor signal. Output from the buffer
amplifier drives the meter amplifier in the strobe unit. The housing must be removed from the assembly to gain
access to the p.c. board.
Remove 3 round head machine screws securing cover, and 2 screws
adjacent to the cable securing the sub-assembly.
Unsolder 6 leads and remove one screw securing the
board.

Figure 15. Vibration Sensor P.C. Board 60265
HOW TO SERVICE CONNECTORS
This is a 24 contact p.c. board connector with one contact shown For illustration.
All contacts
should spread uniformly to assure contact with all p.c. board pins. Contacts may be bent out by inserting a small
tool or piece of bent wire (F) under contact at (A) and carefully lifting slightly upward. If contacts or board
pins look corroded or dirty, they may be restored with a commercial contact cleaner. To remove a broken
or defective contact, a flat, narrow tool or piece of metal must be inserted between plug housing and rear edge
of contact at (B). This depresses the spring retaining clip at (B) and allows contact to be pulled out the wire end
of plug. A new contact is installed by tinning both the contact and wire using a light, low-heat soldering iron.
CAUTION: Solder must not be present in circled area (C) of contact. Bend tabs (D) over wire and apply minimal
heat at (D). Bend tabs (E) over wire insulation.

Figure 17. Contact 699-66573

TROUBLESHOOTING NOTES
1. A meter reading off scale without a signal into the unit is an indication of a defective strobe unit p.c. board 60589.
Replace board and adjust pot R3 for zero meter reading with a short placed across input. (Refer p.c.
board description.)
2. If the meter responds to signal levels but the strobe does not flash, the cause may be:
a. Defective strobe switch -- connect a jumper across switch to check. Momentarily grounding the anode
(case) of SCR (Q2) should flash the strobe. If not:
b. The SCR may be shorted -- replace p.c. board 60589.

c.

3.

The high voltage supplies (170 vdc and 560 vdc) may be inoperative. Check transformer. Replace
60598 if necessary; check P.C. board assembly and replace 660589 if necessary.
d. The strobe tube may be defective. Replace strobe tube 60211.
e.
If a problem is encountered with screws in the vibration pick-up assembly coming loose, apply
Thread-Locking Compound (NSN 8030-00-829-4554) and retighten.

