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1. Getting Started

1.1 Introduction

The GSP9700 Series Vibration Control System is a wheel balancer with the added
capabilities of measuring tire/wheel Road Force, Lateral Force, and wheel runout.

The GSP9700 simulates a “road test”, with a unique “load roller” which applies up to
1400 pounds of force against the rotating assembly. The roller measures the loaded
runout of the assembly (deflection while under load) and automatically recommends
corrections when needed. The GSP9700 technology eliminates many of the time
consuming, subjective, and often non-productive manual measurements previously
used to diagnose and repair ride disturbance concerns. The operation of this
diagnostic tool is discussed later in this manual.

This manual provides operation instructions and information required to operate the
GSP9700. Read and become familiar with the contents of this manual prior to
operating the GSP9700.

The owner of the GSP9700 is solely responsible for arranging technical training. The
GSP9700 is to be operated only by a qualified trained technician. Maintaining records
of personnel trained is solely the responsibility of the owner and management.

“References”

This manual assumes that you are already familiar with the basics of tire balancing.
The first section provides the basic information needed to operate the GSP9700. The
following sections contain detailed information about equipment operation and
procedures. “ltalics” are used to refer to specific parts of this manual that provide
additional information or explanation. For example, Refer to “Equipment
Components,” page 9. These references should be read for additional information to
the instructions being presented.
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1.2 For Your Safety

Hazard Definitions

Watch for these symbols:

A CAUTION: Hazards or unsafe practices, which could result in minor
personal injury or product or property damage.

A WARNING: Hazards or unsafe practices, which could result in
severe personal injury or death.

A DANGER: Immediate hazards, which will result in severe personal
injury or death.

These symbols identify situations that could be detrimental to your safety and/or
cause equipment damage.

IMPORTANT SAFETY INSTRUCTIONS

When using your garage equipment, basic safety precautions should always be
followed, including the following:

Read all instructions before operating the GSP9700.

Read and follow the instructions and warnings provided in the service,
operation and specification documents of the products with which this
GSP9700 is used (i.e., automobile manufacturers, tire manufacturers etc.).

Do not operate equipment with a damaged cord or equipment that has been
dropped or damaged until a Hunter Service Representative has examined it.

Always unplug equipment from electrical outlet when not in use. Never use the
cord to pull the plug from the outlet. Grasp plug and pull to disconnect.

If an extension cord is necessary, a cord with a current rating equal to or more
than that of the equipment should be used. Cords rated for less current than
the equipment may overheat. Care should be taken to arrange the cord so that
it will not be tripped over or pulled.

Verify that the electrical supply circuit and the receptacle are properly
grounded.

To reduce the risk of electrical shock, do not use on wet surfaces or expose to
rain.

Verify the appropriate electrical supply circuit is the same voltage and
amperage ratings as marked on the balancer before operating.

A WARNING: DO NOT ALTER THE ELECTRICAL PLUG. Plugging the
electrical plug into an unsuitable supply circuit will
damage the equipment and may result in personal

injury.

To reduce the risk of fire, do not operate equipment near open containers of
flammable liquids (gasoline).

Read and follow all caution and warning labels affixed to your equipment and
tools. Misuse of this equipment can cause personal injury and shorten the life
of the balancer.

Keep all instructions permanently with the unit.

Keep all decals, labels, and notices clean and visible.
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To prevent accidents and/or damage to the balancer, use only Hunter
GSP9700 Series Vibration Control System recommended accessories.

Use equipment only as described in this manual.
Never stand on the balancer.
Wear non-slip safety footwear when operating the balancer.

Keep hair, loose clothing, neckties, jewelry, fingers, and all parts of body away
from all moving parts.

Do not place any tools, weights, or other objects on the safety hood while
operating the balancer.

ALWAYS WEAR OSHA APPROVED SAFETY GLASSES. Eyeglasses that
have only impact resistant lenses are NOT safety glasses.

Keep the safety hood and its safety interlock system in good working order.

Verify that the wheel is mounted properly and that the wing nut is firmly
tightened before spinning the wheel.

The safety hood must be closed before pressing the green “START” key,
located on the right front corner of the CRT assembly, to spin the wheel.

Hood Autostart will cause the balancer shaft to spin automatically upon hood
closure. For the next Autostart, the safety hood has to be lifted to the full up
position and then closed.

Raise safety hood only after wheel has come to a complete stop. If safety hood
is raised before the spin is completed, the weight values will not be displayed.

Do not let cord hang over any edge or contact fan blades or hot manifolds.

The red “STOP” key, located on the right front corner of the CRT assembly,
can be used for emergency stops.

A DANGER: Never reach under the hood while the balancer is
performing a Road Force™ Measurement or balance
spin.

SAVE THESE INSTRUCTIONS.

Electrical
The GSP9700 is manufactured to operate at a specific voltage and amperage rating.

Make sure that the appropriate electrical supply circuit is of the same voltage and
amperage ratings as marked on the balancer.

A WARNING: DO NOT ALTER THE ELECTRICAL PLUG. Plugging the
electrical plug into an unsuitable supply circuit will
damage the equipment.

Make sure that the electrical supply circuit and the appropriate receptacle is installed
with proper grounding.

To prevent the possibility of electrical shock injury or damage to the equipment when
servicing the balancer, power must be disconnected by removing the power cord
from the electrical power outlet.

After servicing, be sure the balancer ON/OFF switch is in the “O” (off) position before
plugging the power cord into the electrical power outlet.

This device is rated as Class A for radiated emissions.

In the event of radio interference, the display read out may flicker - this is normal.
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Decal Information and Placement
Right Side View

Decal 128-963-2 gives the maximum wheel diameter, maximum wheel weight, and
maximum rotational frequency for the GSP9700.

Decal 128-605-2-00 cautions the user that spindle rotation may occur with foot pedal
depression and to keep clear of clamping components during Quick-Thread™ shaft
rotation.

AN

0-80kg

A CAUTION
\

N
DEPRESSING FOOT PEDAL TWICE e \
IN RAPID SUCCESSION MAY }

RESULT IN SPINDLE ROTATION

128-605-2-00
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Left Side View

Decal 128-391-2-00 cautions that the unit may automatically start upon closing of the
hood when hood Autostart is enabled.

Decal 128-229-2 and decal 128-905-2 work in conjunction to caution the user to not
remove the screw because of the risk of electrical shock.

@
K

A.CAUTION
MAY START
AUTOMATICALLY
UPON HOOD
CLOSING
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Back View

Decal 128-907-2 warns the user to place the GSP9700 at garage floor level, and not
in a recessed area, to avoid the possibility of flammable fume ignition.

Decal 128-229-2 and decal 128-905-2 work in conjunction to caution the user to not
remove the screw because of the risk of electrical shock.

~

N\

\_ / 128-905-2 /
/
7
‘ CRAX . oL Nﬂ
N : )

ﬁ(/l ”\Tj Tl
) m(
(&

1

i ¥
e -l
" A
o 128-907-2
|
/
=
O
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Specific Precautions/Power Source

The GSP9700 is intended to operate from a power source that will apply 230 volts
(208 - 240), 1 phase, 50/60 Hz between the supply conductors of the power cord.
The power cord supplied utilizes a twist lock connector, NEMA L6-20P. This machine
must be connected to a 20 amp branch circuit. Please refer all power source issues
to a certified electrician. Refer to “Installation Instructions for GSP9700 Series
Vibration Control System,” Form 4203T (for GSP9702) or “Installation Instructions for
GSP9712 Series Vibration Control System,” Form 4972T (for GSP9712).

A cauTion:

A protective ground connection, through the grounding
conductor in the power cord, is essential for safe
operation. Use only a power cord that is in good

condition.

Turning Power ON/OFF

The ON/OFF switch is located on the back of the balancer cabinet. To turn the
balancer “ON,” press the “I” side of the ON/OFF switch. To turn the balancer “OFF,”
press the “O” side of the ON/OFF switch.

ON

OFF

The system requires only a few seconds to “boot up.” During “boot up,” the system
will generate a high-pitched tone until the software is loaded and running.

After the GSP9700 performs a self-check, the “Logo” screen will appear indicating

the unit is ready for use.

Select the desired function.

Identify
Software

f

H Balance

<+—— SOFTKEYS

K1

K2

K3

K4
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Equipment Installation and Service

A factory-authorized representative should perform installation.

This equipment contains no user serviceable parts. All repairs must be referred to a
qualified Hunter Service Representative.

NOTE: To replace program cartridge, refer to “Program Cartridge
Removal and Installation,” page 101.

Equipment Specifications

Electrical

Voltage: 230 volts (208 - 240), 1 phase, 50/60 Hz
Amperage: 15 amperes

Wattage: 3450 watts (peak)

Air

Air Pressure Requirements: 100-175 PSI (6.9-12.0 bar)

Approximate Air Consumption: 4 CFM (110 Liters/Minute)

Atmospherics

Temperature: +32°F to +122°F (0°C to +50°C)
Relative Humidity: Up to 95% Non-condensing
Altitude: Up to 6000 ft. (1829 m)

Sound Pressure Level
Equivalent continuous A-weighted sound pressure at operator’s
position does not exceed 70 dB (A).

Safety Summary

Explanation of Symbols

These symbols may appear on the equipment.

/"N Alternating current.

Earth ground terminal.

Protective conductor terminal.
ON (supply) condition.

OFF (supply) condition.

Risk of electrical shock.

Stand-by switch.

NGCPo-

Not intended for connection to public telecommunications network.
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1.3 Equipment Components

SAFETY HOOD
CRT ASSEMBLY SEMMMMML (S, OWN IN RAISED
START SWITCH POSITION)
(GREEN)
OUTER DATASET
CRT SUPPORT - ARM (IN HOME
CONSOLE = STORAGE POSITION)
OPTIONAL ,

PRINTER DRAWER

STOP SWITCH LOAD ROLLER
(RED) = .. - ASSEMBLY

e e-BE, AT --‘

WEIGHT TRAY —————»=

ONIOFF SWITCH /| (|

(BACK OF CABINET) < SPINDLE SHAFT

] «————————— WING NUT

INNER DATASET
ARM (IN HOME
STORAGE POSITION)

ACCESSORY PEGS ——»

INFLATION STATION

SPINDLE-LOK/
FOOT PEDAL

GSP9712
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Accessories

5 4 3

on

10 1 o |14

g
O

3668066
6600008
-80666

Centering Cone (1 3/4-2 3/16), 192-51-2
Centering Cone (2 3/16-2 1/2), 192-52-2
Centering Cone (2 1/2-2 7/8), 192-53-2
Centering Cone (2 7/8-3 1/4), 192-54-2
Centering Cone (3 1/4-3 5/8), 192-55-2
Centering Cone (3 1/2-4 5/16), 192-56-2, (Light Truck)
Centering Cone (4 1/4-5 1/8), 192-57-2, (Light Truck)
Small Plastic Cup, 4-1/2” O.D., 175-217-1
Weight Tray Labels, 128-421-2
. Calibration Weight, 65-72-2
. Weight Hammer/Pliers, 221-589-2
. Spacer, 46-320-2
. Pressure Ring, 223-53-2
. 14mm Allen Wrench, 221-619-2 (Included with GSP9702 only)
. Rim Width/Internal Diameter Caliper, 221-563-1
. Scratch Guard Sleeve For Small Cup (Aluminum Wheels), 106-82-2
. Wing Nut, Quick Take-Up, 76-331-1

1.
2.
3.
4.
5.
6.
7.
8.

N G G G G G G 0o )
N o ook WON -~ O

For optional accessories, refer to Form 3203T.
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1.4 Operating the Console
Using “Softkeys” (GSP9712)

The “softkeys,” which are located on the CRT support console directly beneath the
CRT, allow you to operate the balancer. These keys are identified as:

MENU START STOP RESET
SHIFT

K1 KEY K2 KEY K3 KEY K4 KEY CONTROL
KNOB

The four “softkey” menu labels that appear at the bottom of each screen are referred
to as the “softkey labels.” Each label indicates the action that the program takes
when the corresponding K1, K2, K3, or K4 key is pressed.

The display between the “K2” and “K3” labels indicates how many rows of labels are
available. Most screens have only one or two rows, however more rows are possible.
The green box indicates the row that is currently displayed.

The menu row is changed by pressing the menu shift key, “_*].” When this key is
pressed, the menu labels change to the next row down. If the last row is currently
displayed, the menu labels change to the first row.

Throughout this manual, the statement Press “nnnnnnn” means press the softkey

with the label “nnnnnnn.” If the required label is not on the current menu, press “[* ”
to change rows until the desired label is displayed.

Using Control Knob (GSP9712)

Balance
50 o .| GRAMS/OUNCES )
oz “g{’ SWITCH

STATIC/DYNAMIC/ CONTROL KNOB
_~¢— NON-ROUNDING > ACCESSED
", SWITCH ON-SCREEN SWITCHES

LOAD ROLLER
o < ENABLE/DISABLE
_ SWITCH
Set
‘ Dimenesions H E‘ H?§>@‘

The control knob is located to the right of the softkeys. The control knob is used to
control the on-screen switches and to manually input data. The on-screen switches
that are available are dependent upon the setup configuration of the balancer.

Pushing in on the control knob cycles through the on-screen switches that are
available on the current primary screen. Rotating the control knob clockwise or
counter-clockwise changes the setting for the selected on-screen switch.

For example, in the “Balance” primary screen, pushing in on the control knob will
cycle through the grams to ounces, the static, dynamic and non-rounding, and the
load roller on-screen switches. After selecting an on-screen switch, the setting may
be selected by rotating the control knob. The “selected” switch is the one showing the
hand.
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Using “Softkeys” (GSP9702)

The “softkeys,” which are located on the keyboard directly beneath the CRT, allow
you to operate the balancer. These keys are identified as:

K1 KEY K2 KEY MENU K3 KEY K4 KEY RESET START STOP
SHIFT KEY KEY KEY
KEY

The four “softkey” menu labels that appear at the bottom of each screen are referred
to as the “softkey labels.” Each label indicates the action that the program takes
when the corresponding K1, K2, K3, or K4 key is pressed.

The display between the “K2” and “K3” labels indicates how many rows of labels are
available. Most screens have only one or two rows, but more rows are possible. The
green box indicates the row that is currently displayed.

The menu row is changed by pressing the menu shift key, “L ¥ ].” When this key is
pressed, the menu labels change to the next row down. If the last row is currently
displayed, the menu labels change to the first row.

Throughout this manual, the statement Press “nnnnnnn” means press the softkey
with the label “nnnnnnn.” If the required label is not on the current menu, press “* ”
to change rows until the desired label is displayed.

Using Control Knobs (GSP9702)

The control knobs are located to the right of the CRT screen. The control knobs are
used to control the on-screen switches and to manually input data. The control knobs
are identified as the upper, middle, and lower control knobs. The on-screen switches
that are available are dependent upon the current mode of the balancer.

For example, in the “Balance” primary screen, the upper knob (1) controls the grams
to ounces on-screen switch. The middle knob (2) controls the static, dynamic and
non-rounding on-screen switch, and the lower knob (3) controls the load roller and
P/LT tires on-screen switch.

7
Balance

"/k @ CONTROL KNOBS

—j 49" IC—

RV g\
N
(R]

\X ON-SCREEN
SWITCHES

IENENENZEY]

k) () () [k  [(x]

T T
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Resetting the Program

The wheel balancing program may be reset at anytime by using the “ (&1~ key,
located on the CRT support console directly beneath the CRT. To reset the balancer,
press the reset key twice within a four-second period without pressing any other keys
in-between. This prevents a single accidental keystroke from resetting the system.

When the balancer is reset, the information collected for the wheel balance in
progress is erased and the display returns to the “Logo” screen.

Using the Screen Saver/Merchandising Display

If the CRT displays the same image for a long time, the image may become “burned
in” and will be visible even when the display is turned “OFF.” This is a characteristic
of all computer CRT displays. Therefore, after the designated time has passed, the

screen saver will appear on the CRT if “Screen Saver” is not disabled.

NOTE: The system is still running when the screen saver is enabled.

When any “softkey” is pressed or the spindle turned, the program will reappear on the
CRT. This keystroke or spindle movement is recognized only by the screen saver
program and will not affect the balancer program. After the screen is on, additional
key presses will operate the program normally.

NOTE: The screen saver is not affected by rotating the control
knob(s).
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2. Balancing Overview

2.1 Identifying the Static Balance Weight Plane

In “STANDARD BALANCE” mode, using only a clip-on weight, the plane is input as
follows:

DIAMETER

For static balancing, it is recommended that you place half of the correctional weight
value on each side of the tire to reduce residual dynamic imbalance.

In “MIXED WEIGHTS BALANCE” mode and “ADHESIVE WEIGHTS BALANCE”
mode, using an adhesive weight, the plane is input as follows:

DIAMETER

For static balancing, it is recommended that the adhesive weight be placed as close
to the center of the wheel as possible to reduce residual dynamic imbalance.

In “PATCH BALANCE” mode, using a patch weight, the plane is input as follows:

DIAMETER

For static balancing, it is recommended that the patch weight be placed as close to
the center of the tread as possible to reduce residual dynamic imbalance.
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2.2 Identifying the Dynamic Balance Weight Planes

The balancer must know the location of the two weight circle planes for placement of
correction weights on the wheel assembly.

Each plane is described by a distance from the balancer and a diameter.

B
™\ 7\ ~ | ’\ !
I NEpe oy RV D I ,\ |

\ } \
I Wi (| I L |t
N [NIRE oy T LIS S
I o :
| IS S| 1) \ 1
/ I\l Il
\ 1Ny L AN NN \ L
-~ - ‘
- \ ( I

LS
STANDARD MIXED WEIGHTS ADHESIVE WEIGHTS PATCH
RIM LIP / RIM LIP RIM LIP / INNER RIM SURFACE e S e e T SUREACE

In “STANDARD BALANCE” mode, using only clip-on weights, left and right planes
are input as follows:

LEFT PLANE—WI 1

DIAMETER

RIGHT PLANE—F+— bl

In “MIXED WEIGHTS BALANCE” mode, using clip-on and adhesive weights, the left
and right planes are input as follows:

LEFT DISTANCE—p' !

e

LEFT DIAMETER RIGHT DIAMETER

RIGHT DISTANCE
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In “ADHESIVE WEIGHTS BALANCE” mode, left and right planes are input as
follows:

————

RIGHT DIAMETER

| I

RIGHT DISTANCE——1— P
In “PATCH BALANCE” mode, using patch weights, left and right planes are input as
follows:

LEFT DISTANCE ————»| |

DIAMETER

RIGHT DISTANCE —_—Y

2.3 Balancing Terms

Amplitude (Magnitude)
The amount of force or the intensity of the vibration.

Back Coning

When the wheel requires the cone to center the wheel on the balancer’s shaft from the

backside, primarily due to the chamfer of the wheel. Also referred to as Back-Cone
Mounting.

Backspacing
The distance measured from the mounting face to the back edge of the wheel.

BDC
The abbreviation for bottom dead center also referred to as 6 o’clock.

Bead seating
The process of seating the tire to the rim bead seats. Bead seating preferably occurs just
after the tire and rim have been assembled, but may gradually change and optimize over
a longer period. If loaded with the GSP9700 load roller or driven, the position of the bead
may optimize or always remain seated improperly, unless the tire is demounted,
lubricated, and remounted. However, the load force and its’ relatively short duration will
not necessarily solve defective mounting of the tire bead seat to the rim seat.
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Bolt Pattern Circle
The diameter of an imaginary circle drawn through the center of each lughole, and
virtually always on the same centerline as the hub bore of the wheel.

Computerized Vibration Analyzer
A device used to determine the frequency of the vibration by isolating the vibrations with
the greatest magnitude.

Cycle
One complete disturbance.

Dampen
To decrease the magnitude of a vibration or sound.

Dampers
Used to reduce the magnitude of a given vibration. Rubber is commonly used to isolate
and dampen vibrations.

Dataset®
The inner and outer electronic arms on the GSP9700. By positioning the Dataset arms
and entering data using the foot pedal, rim dimensions can be recorded for balancing.

Dynamic Balance
A procedure that balances the wheel assembly by applying correction weights in two
planes so that up and down imbalance and wobble imbalance are eliminated.

Electro-Mechanical Ear
A device used much like a doctor’s stethoscope and is for noise diagnosis problems only.

Force Matching™
A method of aligning the high spot of the tire’s radial force variation with the low spot of
rim runout to decrease rolling vibration in the wheel assembly.

Forced Vibration
Vibrates when energy is applied.

Free Vibration
Continues to vibrate after the outside energy stops.

Frequency
The number of disturbances that occur per unit of time.

Front Coning
When the wheel requires the cone to center the wheel on the balancer’s shaft from the
front. Also referred to as Front-Cone Mounting.

Harmonic
A vibration that is identified by the number of occurrences per revolution. For example, a
1st harmonic vibration has a once per revolution vibration component.

Hertz
A unit of frequency: one disturbance per second.

Hub Centric
The wheel is centered using the center hole of the wheel.

Inflation Station
A feature on newer models of the GSP9700 that automatically inflates or deflates tires to
a predetermined air pressure.

Lateral Runout
The amount of side-to-side movement as the tire/wheel assembly rotates.

Lug Centric

The wheel is centered using the lugholes rather than the wheel center hole.
Magnitude (Amplitude)

The amount of force or the intensity of the vibration.
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MatchMaker™
Allows the operator to match up four identical tires on identical rims, to achieve the
optimal combination of match mounting.

Natural Frequency
The point at which an object will vibrate the easiest.

Order
The number of disturbances per cycle (rotation). For example, a 1st order vibration
occurs once per cycle, and a 2nd order vibration occurs twice per cycle.

P, PISUV, LT
“P Tires” refers to passenger tires, “LT Tires” refers to light truck tires, and “P/SUV Tires”
refers to P-Rated sport utility vehicle tires.

Phase
The position of a vibration cycle relative to another vibration cycle in the same time
reference.

Phasing
The cycle pattern of two or more vibrations that overlap and combine to increase the
overall magnitude.

Pressure Ring
The accessory used to prevent the wing nut from contacting the wheel when on the
balancer shaft.

Quick-Thread™
Motor assisted threading of the wing nut for quick installation and removal.

Radial Force Variation (RFV)
A term describing a measurement of the tire uniformity, under load, measuring the
variation of the load acting toward the tire center.

Radial Runout
A condition where the tire and wheel assembily is slightly out of round forcing the spindle
to move up and down as the vehicle rolls along a smooth surface.

Reed Tachometer
A mechanical device that uses reeds to indicate the frequency and magnitude of the
vibration.

Resonance
The point where a vibrating component’s frequency matches the natural frequency of
another component.

Responding Component
The noticeable component that is vibrating.

Road Force™
A change in the force between the wheel and the axle while rotating under a load.
Discrepancy in road force can cause a vibration although the tire and rim may be
perfectly round and the tire is balanced.

Road Force™ Measurement
A measurement of the wheel assembly as would be found from an actual road test of a
vehicle. The GSP9700 is equipped with a load roller to take the Road Force™
Measurement. The load roller places up to 1400 pounds of force on the spinning tire, and
automatically measures the effects of loaded runout and tire stiffness to emulate
tire/lwheel assembly force variation.

Road Force™ Variation
A change in force exerted on the axle by the tire/wheel assembly while rotating under
load. Units of measurement are in pounds, Newton’s, etc.
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Servo-Stop
The ability to locate varying positions of the tire/wheel assemblies and hold the position in
place while correctional weights or OE-Matching marks are applied.

Source Component
A component causing another object to vibrate, such as a tire/wheel assembly.

Spindle-Lok®
A feature that locks the spindle in place by depressing the foot pedal.

Static Balance
A procedure that balances the wheel assembly using only a single weight plane.

TDC
An abbreviation for top dead center. Also referred to as 12 o’clock.

Torque Sensitive Vibration
The vibration occurs when accelerating, decelerating, or applying the throttle.

Total Indicated Reading (T.I.R.)
Data measurements taken by the load roller (measured in Ibs. or kg) or Dataset® Arms
(measured in inches or millimeters) representing the actual runout measured. The T.LL.R.
data represents the difference in value between the highest and lowest value measured.

Transference Path
The object(s) that transfer the frequency.

Vibration
A shaking or trembling, which may be heard or felt.

Wheel Diameter
Dimension measured on the inside of the rim at the bead seats.

Wheel Offset
The measured distance between the mounting face of the wheel and the centerline of the
rim.

Wheel Width
Dimension measured on the inside of the rim between the bead seats.
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3. Mounting Wheels

3.1 Wheel Lift (Optional)

For instructions on mounting the tire/wheel assembly without the optional wheel lift,
refer to “Mount the Wheel on the Spindle Shaft,” page 23.

Raising the Tire/Wheel Assembly

Slide the appropriate mounting cone onto the spindle.

Press the lift control handle “down” until the trolley carriage is at its lowest level.

LIFT CONTROL
HANDLE

With the trolley carriage extended all the way out to the right, roll the tire/wheel
assembly onto the trolley carriage.

TROLLEY
CARRIAGE

(P I FIsrIasrids

Lift the lift control handle “up” to move the lifting beam and trolley into position to slide
the tire/wheel assembly onto the spindle.
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Slide the tire/wheel assembly onto the spindle and mounting cone. Verify that the
tire/wheel assembly is centered vertically on the spindle. Refer to “Mount the Wheel
on the Spindle Shaft,” page 23.

TIRE/WHEEL
ASSEMBLY CENTERED
VERTICALLY ON
SPINDLE

SPINDLE

Install the clamping cup and wing nut on the spindle shaft against the wheel and
secure the entire assembly by firmly tightening the wing nut, while depressing the
foot pedal to hold the spindle in place.

With the tire/wheel assembly secured to the GSP9700, press the lift control handle
“‘down” until the trolley carriage is at its lowest level.

NOTE: The trolley carriage will also retract to its lowest level
automatically when the hood is closed.

Service the tire/wheel assembly as necessary. Refer to “Balancing a Wheel,” page 39
for specific operation instructions.

Lowering the Tire/Wheel Assembly

Raise the hood.

Lift the lift control handle “up” to move the lifting beam and trolley into position to
support the tire/wheel assembly.

Step on the Spindle-Lok®/foot pedal of the GSP9700, and then loosen the wing nut
that secures the clamping cup.

With the wheel lift supporting the tire/wheel assembly, steady the tire/wheel assembly
with your left hand, and remove the wing nut and clamping cup with your right hand.

Slide the tire/wheel assembly to the right, so that it clears the spindle shaft.
Press the lift control handle “down” until the trolley carriage is at its lowest level.

Roll the tire/wheel assembly off the carriage trolley.
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3.2 Mount the Wheel on the Spindle Shaft

A CAUTION: Use only cones and accessories that are specifically
designed for the GSP9700 Series Vibration Control
System.

Since today’s vehicle designs are lighter and more sensitive to road feel, it is critical
to achieve the best balance. Proper balance requires that the tire/wheel assembly be
centered on the balancer. Tire/wheel assemblies can be balanced to zero, even with
the tire/wheel assembly mounted off-center. The main objective of the balancer
operator is to center the wheel on the hub and shaft, using the best available method.
Mounting the wheel off-center creates incorrect measurements of imbalance and
runout conditions.

Remove any existing wheel weights, rocks, and debris from the tire tread, and clean
the center hole of the wheel. Inspect inside of wheel for excessive accumulation of
dirt and debris. Remove if necessary before balancing.

Accurate balancing depends on accurately centering the wheel. Choose the proper
wheel mounting cone by placing it in the center hole of the wheel to be balanced.
Refer to “CenteringCheck®,” page 30.

NOTE: If the basic cone and adaptors do not fit the wheel, additional
centering adaptors will be necessary. A wheel that cannot be
properly centered, cannot be properly balanced. All balancers
require additional centering adaptors to properly center
certain types of wheels. For additonal information, refer to
Form 3203T for optional accessories.

With the safety hood open, place the wheel mounting cone on the spindle shaft
against the captivated spring. Position the wheel with the inside surface facing the
balancer, centered on the cone.

Install the plastic clamping cup and wing nut on the spindle shaft against the wheel
and secure the entire assembly by firmly tightening the wing nut.

If equipped with optional Spindle-Lok® foot pedal, depress and hold down while
tightening the wing nut. Holding the shaft locked while tightening the wing nut
improves centering accuracy.

Slowly roll the wheel towards you while tightening the wing nut. This improves
accurate wheel centering, since the wheel is allowed to roll up the taper of the cone
as opposed to forcing it to slide up the cone.
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Mounting Error Detection Features

To verify that the tire/wheel assembly is centering, remount the tire/wheel assembly
and observe the results. Do any of the following conditions occur?

Weight amount varies excessively

Weight location changes

Runout and road force measurements vary

If any of these conditions occur, the centering accuracy of the tire/wheel assembly
needs to be verified.

There are two methods using wheel runout that the GSP9700 will utilize to detect
mounting error:

Anytime the wheel runout is measured, the displayed diagnostic message may
caution the operator to check wheel mounting if runout on inner and outer bead
seats move up and down or side to side together.

From the balance screen, the operator can choose to perform a
CenteringCheck™. This feature is described below.

The CenteringCheck™ feature will automatically confirm if the wheel is centered for
the operator on the balancer (preventing improper measurement from occurring).

Front/Back Cone Mounting

Cone mounting is one of the most common and reliable ways to mount wheels on
balancers.

Select the proper wheel mounting cone by placing it in the center bore of the wheel to
be balanced. Select the cone that contacts the wheel nearest the center of the cone.

Place the wheel mounting cone on the spindle against the spring plate. Mount the
wheel with the inner rim facing the balancer and centered on the cone.

Install the clamping cup and wing nut on the spindle shaft against the wheel and
secure the entire assembly by firmly tightening the wing nut, while depressing the
foot pedal to hold the spindle in place.

NOTE: If equipped with optional Spindle-Lok® foot pedal, depress
and hold down while tightening the wing nut. Holding the
shaft locked while tightening the wing nut improves centering
accuracy.

Slowly roll the wheel toward you during the initial tightening of
the wing nut. This aids in accurate wheel centering and
increased repeatability, since the wheel is allowed to roll up
the taper of the cone as opposed to forcing it to slide up the
cone.
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HUB/SHAFT

WHEEL CLAMPING
ASSEMBLY  \0UNTING cup WING NUT
CONE =

>

SPRING PLATE

STANDARD STEEL
WHEEL RIM

<—— STANDARD
= WHEEL
WHEEL
wlifie
SPINDLE
- SHAFT
— WING NUT
CAPTIVATED
SPRING
PLASTIC
INSIDE :
SURFACE CLANMEING

Wheels with center holes over 3 9/16 inch diameter require the light truck cone. The
light truck cone can be installed from the outside of the wheel. (When using the light
truck cone, the plastic clamping cup is not used.)

€ LIGHT TRUCK
WHEEL
LIGHT
TRUCK CONE
CAPTIVATED
PLASTIC
SPRING CLAMPING
CUP
NOT USED

Using Plastic Wheel Mounting Washer

The plastic wheel mounting washer, 46-320-2, is used to prevent scratches on
wheels where the standard plastic cup and scratch guard cannot be used.

The plastic wheel mounting washer can also be used when mounting a wheel with a
large offset that is between cone sizes. Use of the washer as shown below can
improve centering ability by increasing cone pressure against the wheel.

For example: One cone size is too small because the captivated spring is not
pressing the cone against the inner wheel opening, but the next larger cone size is
too big and will not fit the opening. Use the smaller cone size with the plastic wheel
mounting washer to “extend” the captivated spring to hold the mounting cone against
the wheel opening with greater pressure.
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‘ LARGE OFFSET
WHEEL
MOUNTING
PLASTIC
WASHER CONE

SPINDLE
»~ SHAFT

™ WING NUT

PLASTIC
Ccup

CAPTIVATED
SPRING

The scratch guard may be installed on the clamping cup to protect aluminum rims
from being marred, but should not be used on steel wheels.

WHEEL
HUB/SHAFT MOUNTING
ASSEMBLY CONE

SCRATCH

GUARD CLAMPING
RING CcuP WING NUT

NOTE: Use only the wing nut supplied with the GSP9700.

In some cases, the mounting pad of the wheel may be extremely wide, and the
standard clamp cup will not properly contact the wheel hub area. In these cases, the
optional nine inch alloy wheel pressure cup may be used in place of the clamping
cup.

8 INCH ALLOY
WHEEL PRESURE

cupP
WHEEL
HUB/SHAFT MOUNTING SCRATCH
ASSEMBLY CONE Gl;-llar(‘in PRESSURE WING NUT
RING

G- 5

LARGE OFFSET
WHEEL

Wheels with center bores over 3 9/16 inch diameter require one of the light truck
cones. The light truck cones must be mounted from the outside of the wheel.

NOTE: When using the light truck cones, the pressure ring is used in
place of the clamping cup.

This procedure utilizes a tapered cone inserted from the front side of the wheel
instead of the backside as previously described.
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Select the proper wheel mounting cone by placing it in the center bore of the wheel to
be balanced. Choose the cone that contacts the wheel nearest the center of the
cone.

Mount the wheel with the inner rim facing the balancer. Place the wheel mounting
cone on the spindle with the small end of the cone facing the front of the wheel.

Install the wing nut and pressure ring assembly onto the spindle shaft against the
wheel and secure the entire assembly by firmly tightening the wing nut.

Heavy wheel centering may benefit by (1) pulling the tire away from the hub face at
top dead center while tightening the wing nut or (2) use of optional wheel lift to
position heavy wheel onto shaft and cone. This helps the wheel to overcome gravity
against the hub or spacer.

LIGHT TRUCK PRESSURE

HUB/SHAFT MOUNTING RING

ASSEMBLY

74 \. 17
=

LIGHT TRUCK
RIM

Cone/Flange Plate Mounting

Wheels may be centered using the lugholes and center bore with a flange plate and
centering cone. It is important that a back mounted cone be used to support and
center the wheel when using flange plates

FLANGE

WHEEL PLATE PRESSURE

HUB/SHAFT WING NUT
ASSEMBLY MOéJ(;lJIIENG 7NG —

SPRING PLATE

RIM

The correct flange adaptor setup is determined by:

Measure and set the bolt circle diameter and number of studs to use against
the lug holes.

Set the number of lugholes as follows:
A three-lug wheel uses three studs.

A four-lug wheel uses four studs.

A five-lug wheel uses five studs.

A six-lug wheel uses three studs.

A seven-lug wheel uses seven studs.
An eight-lug wheel uses four studs.
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Choose the correct taper design of flange studs to fit the wheel lug seats. The
mounting area of the flange stud must match the design of the wheel’s lughole
seat or depression.

The flange plate must be able to apply pressure to the center of the wheel while
maintaining perpendicularity to the shaft.

NOTE: If the lug seats are unevenly machined or worn, an optional
universal flange adaptor with compressible studs or bolt on
lugs may be used to more accurately mount the wheel with
the cone.

Flange plates are useful when the wheel cannot be properly centered off the hub
bore with a tapered cone alone because of improper fit, interference, or lack of a
center hole.

A flange plate in many cases adds value because it aids in more effective centering
than a tapered cone alone. This statement is true for many wheels including hub
centric wheels. That is why a flange plate and back cone may be more accurate and
repeatable, regardless of whether the wheel is lug centric or hub centric.

Expandable Collet/Flange Plate Mounting

An expandable collet should NOT be used with the GSP9700 due to the amount of
force applied by the load roller.

Using the Pressure Ring and Spacers

Pressure Ring
The pressure ring clips on to the wing nut. It is used in lieu of the clamping cup.

It may also be used in place of a clamping cup if space is limited between the wheel
and the end of the spindle.

The pressure ring should be used to prevent the wing nut from directly contacting an
adaptor or a cone. It will act as a bearing to enable higher clamping forces.

HUB/SHAFT
WHEEL
ASSEMBLY MOUNTING

CONE
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Spacers
There are two types of spacers:
Hub Ring Spacers
Shaft Spacers

Hub Ring Spacers

These light truck spacers are designed to build a larger pocket when using extra
large truck cones. It also provides a location for the centering pins found on some
dual wheel configurations.

WHEEL

HUB/SHAFT
ASSEMBLY SPACER M°€3‘J§"°

(0)8

SPRING PLATE

CLAMPING WING NUT
cup

LIGHT TRUCK
WHEEL
Shaft Spacers

The shaft spacer can be used to make the cone contact the hub bore more firmly.

CLAMPING
Cup WING NUT

—2

HUB/SHAFT

WHEEL

ASSEMBLY MOUNTING /7.7
SPACER CONE |/

SPRING PLATE

/ LARGE OFFSET
WHEEL

For example, one cone size is too small because the captivated spring is not
pressing the cone against the inner wheel opening, but the next larger cone size is
too large and will not fit the opening. Use the smaller cone size, with the spacer, to
extend the captivated spring and hold the smaller mounting cone against the wheel
opening with greater pressure.
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CenteringCheck®

The CenteringCheck® feature can be used to inspect each mounting to identify
possible centering errors, thus preventing improper measurements from occurring.
The inner Dataset® arm, is used to measure wheel runout which is an indication of
mounting repeatability.

CenteringCheck® may be used with either a “bare rim” or a “rim with tire assembly.”
On-screen prompts lead you through the procedure as follows:

Select “Perform Centering Check” from the menu.

Balance

Perform
Centering Check

Begin Verify Tire Show Runout &
MatchMaker Road Force Road Force

Place the inner Dataset® arm against the rim at a location that will maintain
unobstructed contact for a complete revolution. Refer to “Using the Auto Dataset”
Arms,” page 51.

Balance
Measure Rim Runout

CENTERING CHECK
- Place the inner arm against the rim as shown.

- Press the outer arm button or "START" when ready to take readings.

HOTE:
The motor will automatically rotate the wheel to take readings.

Press the outer Dataset® arm button or “Start” when ready to take readings.

‘ Cancel

Position the valve stem at 12 o’clock, and then press “Enter Valve Stem.”

Balahce

Measure Rim Runout

Position valve stem at 12:00 and then press "Enter Valve Stem™.

Enter
Yalve Stem
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After measuring rim runout, you will be prompted to loosen the wheel and reclamp at
one half turn (approximately 180 degrees) from the current position.

Place the inner arm against the rim as shown.

Balance
Measure Rim Runout

CENTERING CHECK
-Loosen and relocate the wheel and adapter from the present position.
- Place the inner arm against the rim as shown.
- Press the outer arm button or "START" when ready to take readings.

HOTE:
The motor will automatically rotate the wheel to take readings.

Press the outer arm button or “Start” when ready to take readings.

‘ Cancel

Once more, position the valve stem at 12 o’clock, and then press “Enter Valve Stem.”

If the rim is centered properly, the following screen will appear briefly.

MatchMaker
Measure Rim Runout

CENTERING QUALITY CHECK PASSED

The GSP9700 will then proceed to the “Balance” screen.

If a centering problem is detected, the following screen will appear.

Balance
Measure Rim Runout

IF A CENTERING
PROBLEM IS
DETECTED,
CENTERING PROBLEM DETECTED - REPEAT CENTERING CHECK ———
- FOLLOW THE
-Loosen and relocate the wheel and adaptor from the present position.
- Re-place the inner arm against the rim. ON'SCREEN
- Press the outer arm butten or "START" when ready to take readings. PROMPTS

HOTE:
The motor will autornafically rotate the wheel 1o take readings.

‘ Canhcel
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The procedure will repeat the re-centering check up to four times and always
compare the previous measurement to the next check. If centering is not achieved
after four attempts, the following screen will appear.

Balance
Measure Rim Runout

21

CENTERING NOT ACHIEVABLE - PLEASE CHECK FOR:
- Correct mounting coneiadaptor for this wheel design.
-Wheel defect such as a metal burr interfering with the conefadaptor.
- Dirt or debris interfering with the conefadaptor.

Procedure

‘ Cancel H ‘ ‘ H roced ‘

Check for:

Correct mounting cone/adaptor for this wheel design.
Wheel defect such as a metal burr interfering with the cone/adaptor.
Dirt or debris interfering with the cone/adaptor.

Follow the on-screen prompts, and then press “Restart Procedure.”

3.3 On-Vehicle Wheel Mounting Methods

Hub Centric

A hub centric wheel is aligned to the hub by the center bore of the wheel. The vehicle
weight rests on the hub bore. The clearance between the hub bore and the hub on a
hub centric wheel is between 0.003 and 0.004 of an inch. A hub centric wheel is
identified by removing the lug nuts (or bolts) and moving the wheel up, down, and
side-to-side. If there is little or no movement, the wheel is centered by the hub.

0.003” - 0.004”
CLEARANCE
BETWEEN HUB
AND WHEEL

To verify if the wheel is hub centric:

Remove the lug nuts (or bolts) and try to move the wheel up/down and
side/side on the hub.

If the wheel has no appreciable movement around or about the centerline of
the hub, it should be considered hub centric.

A hub centric wheel will have very little (0.003 — 0.004”) clearance or a slip fit to
the hub.
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Lug Centric

A lug centric wheel is identified by removing the lug nuts (or bolts) and moving the
wheel up, down, and side-to-side. If movement around the hub is apparent, the wheel
is centered on the vehicle by the lugs or studs of the axle flange.

GAP BETWEEN
HUB AND WHEEL

TIP: When mounting a lug centric wheel to a vehicle, extreme
centering care must be taken by ensuring the lug nuts (bolts)
are tightened equally, while rotating the wheel.

“Step-torque” star pattern to proper torque specification.

To verify if the wheel is lug centric:

Remove the lug nuts (or bolts) and try to move the wheel up/down and
side/side on the hub.

A lug centric wheel will display noticeable movement.
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4. Balancing Modes

4.1 Balancing Modes

Static Balance

As the word static implies, the tire will be balanced when at rest. For example, if an
unmoving assembly was centered on a cone and was balanced, it would be statically
balanced. A “bubble balancer” is designed to statically balance a tire/wheel
assembly.

IMBALANCE 2
FORCE

i )
4

FRONT VIEW

CUPPING

STATIC IMBALANCE

Static imbalance is where there is one amount of weight located in the center of the
tire/wheel assembly causing an imbalance. As the weight rotates, centrifugal forces
are created causing the wheel to lift as the weight reaches top dead center. This
lifting motion causes the tire/wheel assembly to move “up and down” creating a
bounce to be felt. This static imbalance condition is evident by a “jiggle” or up-down
movement of the steering wheel. These vibrations may also be apparent in the body,
with or without steering wheel shake.

A statically imbalanced tire driven for an extended period may cause “cupping” in the
tire’s tread, create vibration, and adversely effect handling.

Static balancing alone is a seldom-recommended procedure that balances the
assembly using only a single weight plane. For example, a single weight is commonly
placed on the inner clip weight position for cosmetic purposes. This is not a
recommended practice and usually insures the assembly is not properly dynamically
balanced. The assembly may then experience side-to-side imbalance while in
motion, causing a shimmy condition and objectionable vibration.
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Dynamic Imbalance

In general terms, dynamic imbalance is defined as where one or more locations of
the tire/wheel assembly are heavier causing an imbalance force and/or an imbalance
wobble. Shown below is a tire/wheel assembly with two heavy spots of equal weight
which are located 180 degrees radially from each other on opposite sides. As this
assembly rotates, centrifugal forces cause a large imbalance wobble to be created,
but the imbalance force (as well as the static imbalance) will be zero. A wheel with
this condition will cause a wobble or shimmy to be felt in the steering wheel.
Excessive dynamic imbalance of this type creates a shimmy that transfers through
the suspension components to the occupants of the vehicle, especially at higher
speeds.

IMBALANCE WOBBLE fv:‘.‘!‘i '
(LATERAL TWIST OR TORQUE) ":-:

FRONT VIEW

IEER R AR A RN ERRRERRTII

ZERO STATIC IMBALANCE WITH LARGE
DYNAMIC (COUPLE) IMBALANCE

Modern “dynamic” balancers spin the wheel in order to measure both the up and
down imbalance force and the wobble or shimmy related imbalance (side-to-side).
Dynamic balancers direct the operator to place correction weights on the inside and
outside correction locations of the rim so that both imbalance force and imbalance
wobble will be eliminated.

TOP VIEW

i
. i
i

M YA NN U U RN YN N YR NNUTTN

IMBALANCE WOBBLE
(LATERAL TWIST OR TORQUE)

TNy

- ?-"Ll '-E'i .“}: i

O

: IMBALANCE FORCE
J (UP & DOWN)

M S AR AN AR EEEEA]

8
i
[

ZERO STATIC IMBALANCE (UP & DOWN)
+ ZERO COUPLE IMBALANCE (WOBBLE)

=ZERO DYNAMIC BALANCE
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Static and Dynamic Imbalance Sensitivity

As a general rule of thumb, to achieve the best balance on an average sized tire and
wheel assembly:

Residual static imbalance should be less than 1/2 ounce.

Residual dynamic imbalance should be less than 1/4 ounce per plane.
A small amount of residual dynamic imbalance is preferred over a similar amount of
remaining static imbalance.

In general, it takes much more residual dynamic imbalance to cause a vibration than
the same amount of static imbalance.

The larger the diameter used for weight placement, the smaller the amount of
correction weight is required.

The wider the distance between the two weight placement locations, the smaller the
amount of correction weight is required.

If static balance is the only option, always verify that the remaining dynamic residual
imbalance is within acceptable tolerance.
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5. Balancing a Wheel

5.1 Balancing Procedures

Dynamic Balancing Selection

Dynamic balancing is selected by highlighting “ @ while rotating the control knob.
Dynamic balancing provides a more complete balance than static balancing.
Dynamic balancing should be selected whenever possible to minimize vehicle
vibration. Refer to “Dynamic Imbalance,” page 36.

Balance

| DYNAMIC
BALANCING

R ey
it a e el

e | i lr¢ &

Static Balancing Selection

Static balancing is selected by highlighting ¥ while using the control knob. Static
balancing provides a less desirable balance than dynamic balancing. Dynamic
balancing should be selected whenever possible to minimize vehicle vibration. Refer
to “Static Balance,” page 35.

Balance

STATIC
BALANCING

|
ot | A Iz
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Static Balance Mode Reminder for “Dynamic Balance Importance” (Except
Patch Balance)

Two reminder pop-up text messages appear on the balance screen dialog box when
you first select static mode.

The first screen gives the warning: Avoid STATIC single-plane balancing.

Balance

Ayoid STATI G singlerplanealancing:
3 2

Q;

StraightTrak™

-\
.
vie

&

ro @l i | e |

The second screen suggests: DYNAMIC dual-plane balancing recommended (even
for hidden weights).

Balance

EYNAMIGdralFplaretbalancing recommended?
(evenforshiddermweights)

StraightTrak™

%
St

-

ro el i | e |

If STATIC is selected, the reminders show up again at the end of the spin, and if in
clip-on weight mode, the dynamic weights are shown momentarily...

0.50..2

"»/J

StraightTrak™

Balance

o

: o,
réel o o | ow |

...and then the static weight is shown.

40 « 5. Balancing a Wheel GSP9700 Series Vibration Control System Operation Instructions



Balance

StraightTrak™

EAS
0
"

Weight Types and Placement Selection

Press “ ” to change the weight types and placement. The GSP9700 offers
Standard Balance, Mixed Weights Balance, Adhesive Weights Balance, and Patch
Balance® for dynamic and static modes.

With these four selections, a correction weight can be placed at an infinite number of
locations, based upon the choice of the operator.

Balance
Weight Types and Placement Selection

a1

DYNAMIC —

1
£

STATIC — > | |
|i o |
A X
STANDARD / / STANDARD BJ:I.\NCE \ PATCH

BALANCE Dynamic: clip-on wN\ghts BALANCE
MIXED Static: clip-on welg\t ADHESIVE
WEIGHTS ————————/ — WEIGHTS
BALANCE Change selection with arrow keys, then press “OK" to confirm. BALANCE

Cancel » OK

STANDARD BALANCE should be selected when clip-on weights can be used for
both rim flanges.

MIXED WEIGHTS BALANCE should be selected when a clip-on weight can be used
on the inner rim flange, but not on the outer rim flange. Mixed Weights Balance uses
an adhesive weight for the right weight plane instead of a clip-on weight to avoid
marring aluminum rims or to hide weights from view.

ADHESIVE WEIGHTS BALANCE should be selected when clip-on weights cannot be
used on either rim flange.

PATCH BALANCE should be selected when the tire has a very large imbalance in
the tire assembly. The large imbalance can be corrected with Patch Balancing and
then the assembly can be fine-tuned with one of the other balancing procedures.
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STANDARD Balancing Procedure (Using Clip-On Weights)
LEFT PLANE— P [

DIAMETER

RIGHT PLANE— bl
Verify that the wheel is clean and free of debiris.
Remove all previous weights.

Mount tire/wheel assembly. Refer to “Mount the Wheel on the Spindle Shaft,” page
23.

Press
Use the softkey arrows to select “STANDARD BALANCE” and press “OK.”

Select either grams or ounces by rotating the control knob and highlighting either “g”
or “o0z.”

Select “DYNAMIC” by rotating the control knob to highlight “ &.” Refer to “Dynamic
Balancing Selection,” page 39.

Use both Dataset® arms in the UPWARD position at the clip-on weight location to
measure the distance, diameter, and rim width dimensions. Refer to “Using the Auto
Dataset® Arms,” page 51.

NOTE: The Dataset® Arms should be positioned in the location for
weight placement. Refer to “Measuring Dimensions for
Standard Clip-on Weight Balancing,” page 52.

Enter the data by depressing the foot pedal. Release the Dataset® arms.
Close safety hood.

Press the green “START” button if “Hood Autostart” is disabled.

After wheel comes to a complete stop, raise the safety hood.

The GSP9700 will find the TDC for the left weight plane if “Servo-Stop” is enabled.
“Servo-Stop” will hold the wheel in the TDC position while the weight is applied. The
weight amount will be displayed in green.
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Attach the weight amount shown on the CRT for the left weight plane to the inner rim
of the wheel.

If necessary, use the left “ @ ” to split the weight. Refer to “Split Weight®
Feature,” page 86.

Press the green “START” button with the safety hood in the raised position and the
GSP9700 will find the TDC for the right weight plane.

Attach the weight amount shown on the CRT for the right weight plane to the outer
rim of the wheel.

If necessary, use the right “ @ ” to split the weight. Refer to “Split Weight®
Feature,” page 86.

Verify balance condition by spinning again with the load roller disabled. Refer to
“Load Roller Operation,” page 63.

Left and right weight plane displays should show “zero.”

STANDARD balancing procedure is complete.
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MIXED WEIGHTS Balancing Procedure (Combination of Clip-On & Adhesive
Weights)
LEFT PLANE—p

LEFT DIAMETER RIGHT DIAMETER

Verify that the wheel is clean and free of debiris.
Remove all previous weights.

Mount tire/wheel assembly. Refer to “Mount the Wheel on the Spindle Shaft,” page
23.

Press “

Use the arrows to select “MIXED WEIGHTS BALANCE” and press “OK.”
Select either grams or ounces by rotating the control knob and highlighting either “g”
or “oz.”

Select “DYNAMIC” by rotating the control knob to highlight © ®.” Refer to “Dynamic
Balancing Selection,” page 39.

Use both Dataset® arms in the UPWARD position at the clip-on weight location to
measure the distance, diameter, and rim width dimensions. Refer to “Using the Auto
Dataset® Arms,” page 51.

Do NOT return the arm to the “home” position.

Using the DOWNWARD position, move the inner Dataset® arm disk edge to the
location for placement of the right edge of the adhesive weight on the right weight
plane and enter data by depressing the foot pedal. Refer to “Using the Auto Dataset®
Arms,” page 51.

Close safety hood.

Press the green “START” button if “Hood Autostart” is disabled.
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After wheel comes to a complete stop, raise safety hood.

The GSP9700 will find the TDC for the left weight plane if “Servo-Stop” is enabled.
“Servo-Stop” will hold the wheel in the TDC position while the weight is applied.

Attach the clip-on weight amount shown on the CRT for the left weight plane to the
inner rim of the wheel.

If necessary, use the left “ ’E ” to split the weight. Refer to “Split Weight®
Feature,” page 83.

With the servo enabled, attach the adhesive weight using the weight amount shown
for the right weight plane on the CRT. Refer to “Servo-Aided Adhesive Weight
Placement,” page 54. If servo is not enabled, BDC placement should be used. Refer
to “Manual Weight Position Measurement,” page 52.

SERVO-AIDED
ARM CONTACT POINT

If necessary, use the right * ” to split the weight. Refer to “Split Weight®
Feature,” page 83.

Verify balance condition by spinning again with the load roller disabled. Refer to
“Load Roller Operation,” page 63.

Left and right weight plane displays should show “zero.”
MIXED WEIGHTS balancing procedure is complete.
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ADHESIVE WEIGHTS Balancing Procedure (Adhesive Weights Only)
LEFT PLANE—»’ !

LEFT DIAMETER RIGHT DIAMETER

al I
RIGHT PLANE—1 P
Verify that the wheel is clean and free of debiris.
Remove all previous weights.

Mount tire/wheel assembly. Refer to “Mount the Wheel on the Spindle Shaft,” page
23.

Press “

Use the arrows to select “ADHESIVE WEIGHTS BALANCE” and press “OK.”
Select either grams or ounces by rotating the control knob and highlighting either “g”
or “oz.”

Select “DYNAMIC” by rotating the control knob to highlight © ®.” Refer to “Dynamic
Balancing Selection,” page 39.

Using the DOWNWARD position, place the inner Dataset® arm disk edge to the
outermost location for placement of the right edge of the left adhesive weight and
enter the data by depressing the foot pedal. Refer to “Using the Auto Dataset® Arms,”
page 51.

Do NOT return the inner Dataset®arm to the “home” position.

Using the DOWNWARD position, move the inner Dataset® arm disk edge to the
innermost location for placement of the right edge of the right adhesive we|ght and
enter the data by depressing the foot pedal. Refer to “Using the Auto Dataset® Arms,
page 51.

”

Close safety hood.

Press the green “START” button if “Hood Autostart” is disabled.

After wheel comes to a complete stop, raise the safety hood.

46 « 5. Balancing a Wheel GSP9700 Series Vibration Control System Operation Instructions



With the servo enabled, attach the adhesive weight for the left weight plane using the
weight amount shown on the CRT. Refer to “Servo-Aided Adhesive Weight
Placement,” page 54. If servo is not enabled, BDC placement should be used. Refer
to “Manual Weight Position Measurement,” page 52.

SERVO-AIDED
ARM CONTACT POINT

If necessary, use the left “ ” to split the weight. Refer to “Split Weight®
Feature,” page 83.

Return the inner Dataset® arm to the home position.

With the servo enabled, attach the adhesive weight for the right weight plane using
the weight amount shown on the CRT. Refer to “Servo-Aided Adhesive Weight
Placement,” page 54. If servo is not enabled, BDC placement should be used. Refer
to “Manual Weight Position Measurement,” page 52.

Qs

<

&

X

SERVO-AIDED
ARM CONTACT POINT

If necessary, use the right “ ” to split the weight. Refer to “Split Weight®
Feature,” page 83.

Verify balance condition by spinning again with the load roller disabled. Refer to
“Load Roller Operation,” page 63.

Left and right weight plane displays should show “zero.”

ADHESIVE WEIGHTS balancing procedure is complete.
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PATCH BALANCE® Procedure

Weighted balance patches will be placed on the inside of the tire at the edge of the
tread area beside the sidewall as shown below:

LEFT PLANE—>§

INTERNAL DIAMETER

RIGHT PLANE —————>i

NOTE: Weighted balance patches should be installed only in tread
area. Do not install weighted balance patches near sidewall
or shoulder of tire.

Verify that the wheel is clean and free of debris.
Remove all previous weights.

Mount tire/wheel assembly. Refer to “Mount the Wheel on the Spindle Shaft,” page
23.

Press “

Use the arrows to select “PATCH BALANCE” and press “OK.”

Select either grams or ounces by rotating the control knob and highlighting either “g
or “o0z.”

Select “DYNAMIC” by rotating the control knob to highlight “® .” Refer to “Dynamic
Balancing Selection,” page 39.

NOTE: When measuring large tires that will use balance patches, it
may require removal of the outer arm “home position” bumper
for ample clearance of the outer Dataset® arm. The bumper
can be removed by loosening three Phillips head screws and
gently pulling the bumper away from the arm.
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PHILLIPS HEAD

SCREW
BUMPER —MMM

PHILLIPS HEAD
SCREW

PHILLIPS HEAD
SCREW

Measure and enter the weight plane distances as follows:

Set two of the widest weighted balance patches available side-by-side on the
tread directly above where the left and right weighted patches will be installed
inside of the tire. The patches should be positioned as far apart from each
other as possible, but should not be placed in the sidewall or shoulder area of
the tire.

Mark the tire tread at the center of the patches for future placement reference
and remove the patches from the wheel.

Place outer Dataset® arm roller directly over the left mark and enter data by
depressing the foot pedal.

Place outer Dataset® arm roller directly over the right mark and enter data by
depressing the foot pedal.

Close safety hood.
Press the green “START” button if “Hood Autostart” is disabled.

After wheel stops spinning, raise the safety hood.
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Press the green “START” button with the safety hood in the RAISED position and the
GSP9700 will find TDC for the left weight plane. Mark the tire’s inner sidewall for
patch placement.

Press the green “START” button with the safety hood in the RAISED position and the
GSP9700 will find TDC for the right weight plane. Mark the tire’s outer sidewall for
patch placement.

Place an aligning mark on the tire and rim to align them back together after applying
the patch weights.

Remove wheel from balancer and dismount tire from rim.

Install left weight plane weighted balance patch(s) at mark(s) as instructed by
manufacturer's instructions.

Install right weight plane weighted balance patch(s) at mark(s) as instructed by
manufacturer's instructions.

Mount tire onto rim, aligning rim and tire marks.

Verify balance condition by spinning again with the load roller disabled. Refer to
“Load Roller Operation,” page 63.

Finish the patch balancing procedure by returning to the appropriate balance
procedure for the type of wheel being balanced. Verify balance condition by spinning
again, and attach weights as necessary to correct for residual imbalance.

PATCH balancing procedure is complete.
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5.2 Using the Auto Dataset® Arms
Auto Dataset® arms perform two functions:

Input weight position measurements for balancing.

Input wheel runout measurements for Road Force™ Measurements. Refer to
“‘Road Force™ Measurement,” page 125.

Auto Dataset® is a faster and more accurate method to take rim measurements than
traditional methods. Auto Dataset® is used to input rim distance, rim width, and
weight plane location automatically. The Dataset® Arms of the GSP9700 are
positioned on the weight plane and data is entered by depressing the foot pedal.

Automatic Weight Position Measurement

The Dataset® arms can be used to enter weight position dimensions instantly and
accurately. The arms are “triggered” when they are moved away from their home
position. When the arms are triggered, a blinking graphic depicting the Dataset® arm
on the “Dimension Entry” screen identifies the plane currently being inputted.

Dimension Entry

— 49"

INNER DATASET
ARM TRIGGERED
(BLINKING)

v

14.0"
224mm =

o

e

‘ Balance

< = "/tm H : "/rom H 7 & ‘

In most cases, the Dataset® Arms are used to input the exact weight position.

The exact weight position is entered by holding the arm(s) stable in the desired
location and depressing the foot pedal to enter the dimensional data.

GSP9700 Series Vibration Control System Operation Instructions 5. Balancing a Wheel ¢ 51



Manual Weight Position Measurement
While on the “Set Dimensions” view of the “Balance” primary screen, the control knob
can be used to enter rim dimensions manually.
Hunter Engineering Company recommends using the inner and outer Dataset® arms
to enter dimensions. Refer to “Using the Auto Dataset® Arms,” page 51.
Dimension Entry

PRESS CONTROL
KNOB TO SELECT
ANOTHER ON-SCREEN

A DIMENSION

SELECTED
DIMENSION

‘ Balanee H H o H &‘ (BLUE HIGHLIGHT)

Measuring Dimensions for Standard Clip-on Weight Balancing
To measure rim dimensions for clip-on weights, activate the Standard balancing
mode. Pull the inner Dataset® arm away from the weight tray and UPWARD until it is
touching the top of the wheel inner rim lip. Simultaneously pull the outer Dataset®
arm out and upward until it is touching the top of the wheel outer rim lip. While the
Dataset® arms are in place, depress the foot pedal to enter the dimensional data. The
GSP9700 will beep to confirm data entry.

NOTE: Dataset® arms can input dimensions separately if desired.
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Measuring Dimensions for Mixed Weights (Clip-on/Tape-on) Balance

To measure rim dimensions for the clip-on weight, pull the inner Dataset® arm away
from the weight tray and UPWARD until it is touching the wheel inner rim lip. Depress
the foot pedal to enter the dimensional data. The GSP9700 will beep to confirm data

entry.

Do NOT return the Dataset® arm to the home position.

Move the Dataset® arm DOWNWARD until the roller disk edge is touching the wheel
at the right edge of the desired adhesive weight location. Depress the foot pedal to
enter the dimensional data. The GSP9700 wIiII beep to confirm data entry.

Measuring Dimensions for Adhesive Weights (Tape-on/Tape-on)
Balancing
To enter adhesive weight dimensions for the inner plane, pull the inner Dataset® arm
away from the weight tray and DOWNWARD, until the roller disk edge is touching the

wheel at the right edge of the desired left weight plane location. Depress the foot
pedal to enter the dimensional data. The GSP9700 will beep to confirm data entry.

Do NOT return Dataset® arm to the home position.
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Move the Dataset® arm at the right weight plane location in the DOWNWARD
position and depress foot pedal to enter dimensional data. The GSP9700 will beep to
confirm data entry.

Measuring 20 Inch or Larger Rims

Some rim designs will not allow the Auto Dataset® arms to automatically enter rim
dimensions. If this occurs, the rim dimensions may be entered manually. Refer to
“Manual Weight Position Measurement,” page 52.

Servo-Aided Adhesive Weight Placement

When Servo-Stop is enabled in setup, the inner Dataset® arm can be used to assist
in proper placement of adhesive weights. Servo-aided weight placement is a more
precise method of weight placement than manual weight placement. The motor will
automatically rotate the wheel to the contact point of the arm. This eliminates the
need for you to “eyeball” BDC, which often results in weight placement error.

Spin the wheel using Mixed Weights or Adhesive Weights selection.
Shape the weight to a contour similar to the curve of the rim.

Place the required amount of adhesive weight in the weight clip on the inner Dataset®
arm and remove the peel-off backing from the adhesive weight.

NOTE: The adhesive weight strip should be centered in the weight
clip and the peel-off backing should face away from the inner
Dataset® arm.
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Using dimensional information previously obtained, the on-screen graphic displays
and identifies the exact location of the weight plane and the current position of the

inner Dataset® arm. Pull the inner Dataset® arm out from the base until the arm and
the weight location are overlapping.

Maintaining that distance, rotate the Dataset® arm toward the inner rim surface, and
then apply the adhesive weights to the rim by pressing the adhesive weight release
tab.

NOTE: If the servo is off (but is enabled in setup), pressing the
“START” button with the hood in the RAISED position will
restart the servo for adhesive weight application.
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Manual Adhesive Weight Placement

NOTE: Manual weight placement is not as accurate as servo-aided
weight placement. Servo-aided weight placement should be
used whenever possible.

NOTE: If the servo-aided weight placement is enabled, press the
“STOP” button with the hood in the RAISED position to
disable.

To manually place adhesive weights on the rim after spinning, the inner Dataset® arm
should be used to verify the previously inputted distance.

Rotate the wheel until the location arrow of the desired weight plane is green.

Lift the inner Dataset® arm from home position. The “real-time” number displayed
between the two numbers that represent previously inputted data displays the current
reading of the inner Dataset® arm. The arm should be placed in the downward
position on the rim until the real-time number matches the previously inputted data.

NOTE: Lifting the inner Dataset® arm will trigger the balancer for
dimension input. Do NOT step on the foot pedal or new
dimensions will be entered.

The weight should be placed at BDC at that distance.

363mm
“REAL-TIME”

NUMBER

» 207 mm

226mm

14.7"

| e | fimlroe
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Rim Runout Measurements

Rim runout can be measured with the tire mounted to the rim, or the bare rim can be
measured separately for more precise measurements. If the assembly does not have
a flat faced rim, take the runout measurement. Refer to “Rim Runout Measurement
(Wheel Assembly),” page 57. If the assembly is flat faced, and you are prompted by
the GSP9700 to take runout data, or to verify the runout data already taken with the
tire in place, take the runout measurement as described in “Rim Runout
Measurement (Bare Rim),” page 59.

Bare rim measurement is a more accurate method of measuring rim runout. Bare rim
measurements can also be used to audit bare rims prior to the installation of a tire.

Runout can be viewed by selecting “Show Runout & Road Force” from the “Balance”
primary screen.

Rim Runout Measurement (Wheel Assembly)

If the GSP9700 determines that there is a problem with the wheel assembly, it will
prompt you to measure rim runout. The “Measure Rim Runout” popup screen can be
selected from the “Balance” primary screen, or by pressing the outer arm button
once. To measure rim runout with the tire on the rim, remove all clip-on weights from
the rim and place the inner and outer Dataset® arm on the rim as shown below:

NOTE: Note the location of the Dataset® arms on the rim. The
location for rim runout measurement is NOT the same as the
location for inputting rim dimensions for weight location.

CORRECT POSITION FOR INCORRECT POSITION FOR
MEASURING RIM RUNOUT MEASURING RIM RUNOUT
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When Dataset® arms are in place, press the outer arm button. The motor will slowly
rotate the wheel to measure runout. While the wheel is in motion, gently apply
upward and inward fingertip pressure on both Dataset® arms as shown below:

A CAUTION: Take care when placing hands to measure rim runout
that no part of your hands or body interfere with parts in
motion.

NOTE: Do not grasp the Dataset® arms. Use fingertip pressure only.

OUTER ARM
BUTTON

The runout data will automatically be displayed when the operation is complete. The
inner and outer rim runout first harmonics will be shown as amounts in the upper left-
hand corner of the screen. Radial high spots of runout will be shown as blue
indicators on the rim. Lateral high spots will be shown as orange indicators on the rim
when “Show Lateral High Spots” is selected. The average of the inner and outer
radial first harmonic high spots are taken to locate the average radial first harmonic
rim low spot (matching mark). Refer to “Harmonics & T.I.R. Data/Plots,” page 97.
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Rim Runout Measurement (Bare Rim)

To measure bare rim runout, remove the tire from the rim. Mount the bare rim on the
GSP9700. Select “Measure Rim Runout” from the “Balance” primary screen. Select
“Measure Bare Rim.” Loosen the outer Dataset® arm locking screw by turmng it
counter-clockwise. Pull out and rotate the rim runout ball on the outer Dataset arm
to the downward position. Secure the locking screw. Place the outer Dataset® arm
ball against the left bead seat lip as shown below:

OUTER ARM
BUTTON

OUTER DATASET

ARM BALL LOCKING

SCREW

When outer Dataset® arm ball is in place, press the outer arm button. The motor will
slowly rotate the rim to measure runout. While the wheel is in motion, gently apply a
downward and outward pressure on the outer Dataset® arm ball.

When the screen prompts, place the outer Dataset® arm ball against the right bead
seat lip as shown below:

When the Dataset® arm ball is in place, press the outer arm button. The motor will
slowly rotate the rim to measure runout. While the wheel is in motion, gently apply a
downward and outward pressure on the Dataset® arm ball.

If the data will be used in ForceMatching™, scribe a mark with chalk or a marker to
realign the rim to the hub/shaft assembly after the tire is mounted. After mounting the
tire and re-spinning, the runout data of the bare rim may be recalled by pressing
“Recall Last Rim Data” from the “Runout & Road Force” popup screen. Refer to
“ForceMatching™ Using Previous Bare Rim Measurement,” page 67.

GSP9700 Series Vibration Control System Operation Instructions 5. Balancing a Wheel ¢ 59



5.3 Primary and Popup Screens

Primary Screen Selection

Primary screens are selected from either of the two softkey rows of the “Logo” screen
of the GSP9700 by pressing the menu shift key.

The Hunter GSP 9700 Vibration Control System

Select the desired function.

Identify
Software H Balance
_ e ——————
" Show 0 "
Calibrate Set Up H Statistics Diagnostics

When a primary screen is showing, there is only a single “title bar” across the top of
the display. For example, see the following “Calibration Procedures” primary screen.

T T e <. — TITLE BAR

Calibrates imbalance sensors
(cal weight 3 spin procedure).

oo

Select a calibration procedure, then press "Begin Procedure".

' ‘ Begin ‘

Procedure
Within each primary screen, there are popup screens that can be selected. A popup
screen pops up over the current screen to perform that operation, and the softkeys
change to those needed to support the operation.

‘ Exit
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For example, the “Weight Types and Placement Selection” popup screen pops up
over the “Balance” primary screen. The softkeys change from the primary screen to
support the “Weight Types and Placement Selection” operation.

Balance 7 PRIMARY SCREEN
Weight Types and Placement Selection 7 TITLE BAR
"1 poPuP SCREEN
e TITLE BAR

STANDARD BALANCE
Dynamic: clip-on weights
Static: clip-on weight

Change selection with arrow keys, then press "OK".

[ & ] o |

‘ Cancel

When the operation is complete or has been cancelled/exited, the popup screen
reveals the primary screen from which it appeared.

Notice two very important aspects of this scheme:

The popup screen does not completely “hide” the screen over which it pops up.
It leaves the title bar of the primary screen exposed while the title bar of the
current selection is highlighted.

The popup screen has a softkey menu that supports only the operations
required by that screen. This greatly simplifies the menus of the primary
screens and makes it easier to control the operation of the popup screens.
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Balance Primary Screen
The “Balance” primary screen has a choice of two related views. They are:

Set Dimensions
Apply Weights
By pressing “Set Dimensions” or “Apply Weights,” the primary screen toggles views

of the current operation. The first row menu keys will change to those needed for the
current view, while the second and third row menu keys remain the same.

The “Apply Weights” view is the spinning operation view of the balancer. The Split
Weight® softkeys are available in this view on the first row menu. The on-screen
switches change the gram/ounce selection, the dynamic/static (blind/round) selection,
and the load roller (P/LT) enable/disable selection. The “Set Dimensions” view is
displayed in reduced size in the lower left-hand corner. It can be enlarged by
pressing “Set Dimensions” or will automatically enlarge if a Dataset® Arm is moved
from home position and triggered to take rim data.

Balance

. GRAM/OUNCE
——— | .« — SELECTION
)
SWITCH

STATIC/DYNAMIC
#—  SELECTION
? SWITCH

LOAD ROLLER
O (PILT)
s @‘ SELECTION

} SWITCH
Dimensions H?&‘

“SET DIMENSIONS” _/
VIEW \

“BALANCE VIEW”

The “Set Dimensions” view enlarges the dimensional diagram of the wheel assembly.
The inch/millimeter selection softkeys are available in this view on the first row menu.
The control knob(s) can be used to manually enter the rim dimensions. The “Apply
Weights” view is displayed in reduced size in the lower left-hand corner. It can be
enlarged by pressing “Apply Weights,” or will automatically enlarge if the wheel is
spun or if both Dataset™ arms are in the home position after one or both arms have
been triggered to take rim data.

Dimension Entry

“APPLY WEIGHTS” 224mm .=
VIEW

Ll

Balance

\

e [ L [F S &)

“SET DIMENSIONS VIEW”
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5.4 Load Roller
Load Roller Operation

The load roller runs parallel to the tire and applies a perpendicular load on the
assembly to take Road Force™ Measurements. It is capable of producing up to 1400
pounds of force. The amount of force placed on the tire is dependent upon the tire’s
diameter and stiffness. The load roller will not overload the tire.

NOTE: It is important that the air pressure of the tire is set to
specifications prior to the Road Force™ Measurement.
Incorrect tire pressure will affect the results.
If the GSP9700 is equipped with the Inflation Station feature,
the tire can be easily set to the specified air pressure. Refer
to “Inflation Station,” page 80.

The load roller can be enabled and disabled by turning the control knob. When the
load roller is enabled, the CRT will display the load roller on the screen as shown
below.

Balance

> LOAD ROLLER

—{4.9" e—

iE ;
224 ——s

Set
Dimensions

i \?ﬁ

When the load roller selection is made, “LT Tires,” “P-SUV Tires,” or “P Tires” road
force specifications can be highlighted by slowly turning the knob to the appropriate
selection. Changing the “LT Tires,” “P-SUV Tires,” or “P Tires” selection will change
the limit specifications for road force and rim runout. Refer to “Setting Up the Runout
& Road Force Limits,” page 104.

NOTE: The load roller cannot be enabled in “Bare Rim Spin” mode.

When the load roller is disabled, only a balance spin will be performed. This can be
useful for a balance check spin after weights have been applied.

Load roller data can be viewed by selecting “Show Runout & Road Force” from the
“Balance” primary screen.
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5.5 ForceMatching™

ForceMatching™ is a method of aligning the high spot of the radial tire road force first
harmonic (once-per-revolution component) with the average low spot of the radial rim
runout first harmonic to decrease vibration in the wheel assembly. Refer to “Theory of
Operation,” page 123. This type of matching has been done with relatively expensive
equipment by the tire/wheel manufacturers and OEMs for years to provide the
smooth ride associated with a new vehicle. This is the first time equipment is
available to provide “ForceMatching™” at a service level. When the GSP9700
performs a spin with the load roller enabled, it measures the road force of the wheel
assembly. Refer to “Road Force ™ Measurement,” page 125.

NOTE: It is important that the air pressure of the tire is set to
specifications prior to the Road Force™ Measurement.
Incorrect tire pressure will affect the results.

If the GSP9700 is equipped with the Inflation Station feature,
the tire can be easily set to the specified air pressure before
and after ForceMatching. Refer to “Inflation Station,” page 80.

After measuring the assembly, if it detects a Road Force™ Measurement beyond
user specified limits, it prompts the operator to measure rim runout. Refer to “Rim
Runout Measurements,” page 57.

After measuring rim runout, the results will be shown on the “Current Runout & Road
Force” popup screen.

NOTE: ForceMatching™ results and benefits are not computed until
rim runout is measured.

The “Current Runout & Road Force” screen “Diagnosis” box will display a message
informing you if ForceMatching will be beneficial. The diagnosis and basis for
calculating conclusions is always based on the limits chosen by the operator from the
Balance Screen and Setup Mode.

If the wheel assembly can be corrected by ForceMatching™, the diagnosis box will
display “ForceMatching procedure will bring assembly within limits” and the
components will be listed as “Pass,” “Marginal,” or “Limit Exceeded.” If non-first
harmonic component limits are exceeded, the “Diagnosis Explanation” popup screen
will automatically appear. Refer to “Diagnosis Explanation Screen,” page 95.

TIRE ROAD FORCE Current Runout & Road Force

MEASUREMENT N o oy Sreaobbrs o woomis v
ASSEMBLY ROAD __)y e By
FORCE MEASUREMENT . _Lateral Rim Runout .
}17' ﬂ— —/‘\\ = 0.019
LATERAL RIM RUNOUT __ Radial Rim Runout

MEASUREMENT oote" 7o = o3
RADIAL RIM RUNOUT _|—" :
MEASUREMENT

Diagnosis
ForceMatching procedure will
/' bring assembly within limit.
ASSEMBLY DIAGNOSIS —|

Tire: Pass
/v Inspect rim head areas for defect.

COMPONENT
EVALUATIONS

Show After Measure Explain
Balance

ForceMatching Rim Runout Diagnosis

The “Show After ForceMatching” key may be selected to view the estimated road
force that will remain after the ForceMatching procedure has been completed.
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ForceMatching™ Procedures
To correct road force by ForceMatching™:

Rotate the tire road force high spot on the wheel to TDC, or with the hood in the
raised position and the servo enabled, press “START.” Mark the tire with a piece of
chalk or a marker at TDC. If desired, mark the tire with the ForceMatch Code. Refer
to “Using ForceMatch Codes Feature,” page 67.

NOTE: When the wheel is rotated to TDC, the chalk will appear
green on the console display and the tire ForceMatch Code
will appear in the tire tread.

TIRE/WHEEL
TIRE ASSEMBLY

FORCE VARIATION 7T ME%s==_" FORCE VARIATION
HIGH SPOT MARK s> 25 V\

HIGH SPOT

TIRE
/ FORCEMATCH CODE

INDIVIDUAL
RIM HIGH SPOTS

Rotate the rim low spot on the wheel to TDC, or with the hood in the raised position
and the servo enabled, press “START.” Mark the rim with a piece of chalk or a
marker at TDC. If desired, mark the rim with the ForceMatch Code. Refer to “Using
ForceMatch Codes Feature,” page 67.

NOTE: When the wheel is rotated to TDC, the chalk will appear
green on the console display and the rim ForceMatch Code
will appear between the rim lips.

RIM AVERAGE g}f?—i \ b _\-\

LOW SPOT — RIM
ﬁ FORCEMATCH CODE
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Use a tire changer and align the tire and rim marks to one another. Refer to the
operation instructions for the tire changer in your shop.

NOTE: If the wheel assembly can be corrected by ForceMatching™,
the results can be viewed prior to removing the assembly
from the balancer by selecting “Show After ForceMatching”
from the “Balance” primary screen.

If the wheel assembly cannot be corrected by ForceMatching™, the diagnosis box will
display “ForceMatching will not bring assembly within limits” and may suggest
component replacement. Refer to “Diagnosis Explanation Screen,” page 95.

ForceMatching™ is complete.
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ForceMatching™ Using Previous Bare Rim Measurement

If bare rim measurements (refer to “Rim Runout Measurement (Bare Rim),” page 59)
have been taken and will be used for ForceMatching™ procedures, it will be
necessary to scribe two aligning marks with a marker or chalk on the hub/shaft
assembly and the rim. This will allow you to align the rim and hub/shaft assembly
back together after mounting the tire on the rim. After spinning with the tire mounted
and the load roller enabled, press “Apply Last Rim Data” from “Balance” primary
screen. This will recall the bare rim runout data from the previous rim measurement.

ForceMatching™ Using Previous Road Force™ Measurement

This procedure should be used if a bare rim measurement will be taken for rim runout
data after the Road Force™ Measurement has been obtained, such as when the rim
runout data cannot be measured from the outside surface of the rim and the Road
Force™ Measurement has exceeded the limit.

With chalk or a marker, draw two aligning marks on the hub/shaft assembly and the
rim.

Mark the tire at the location of the valve stem and label the line “VS.”
Remove the assembly from the balancer.

Remove the tire from the rim and remount the bare rim onto the balancer, being
careful to realign the rim and hub/shaft assembly marks.

Take the bare rim measurement. Refer to “Rim Runout Measurement (Bare Rim),”
page 59.

Press “Apply Last Tire Data” to recall the previous Road Force™ Measurement.
Mark the rim at the high spot of tire road force and label the mark “FV.”

Mark the rim at the low spot of rim runout and label the mark “RR.”

Lay the tire down on the floor.

Remove the rim from the balancer and set it on top of the tire with the valve stem
(*VS”) mark on the tire aligned to the valve stem.

With the valve stem and valve stem (“VS”) mark aligned, transfer the road force
(“FV”) mark from the rim to the tire and label it “FV.”

Mount the tire on the rim with the road force (“FV”) mark on the tire and rim runout
(“RR”) mark on the rim aligned.

Using ForceMatch Codes Feature

When a tire or rim matching mark is placed at TDC, the corresponding ForceMatch

Code is displayed. The code numbers can be recorded on the tire/wheel for optimal
matching procedures. Matching a tire and rim with similar match code numbers may
decrease the first harmonic vibration substantially.

Matching Tire/Wheel Sets:

A set of tires and rims may be matched to each other for optimum vibration reduction.
The tire and rim with the highest match code should be paired, then tire and rim with
the second highest match code should be paired, continuing the pattern for the entire
set.

Matching Inventory:

Shops with inventory can label existing stock with ForceMatch Codes and optimally
match assemblies prior to sale to reduce ForceMatching™ mounting time, reduce tire
vibration, and increase customer satisfaction. The tire and rim match code can be
labeled and the high/low spot marked and inventoried for later use. Tires and rims
can then be matched to each other for optimal ride performance. A marginal rim or
tire can be put into stock and later be matched to a rim/tire with a similar ForceMatch
Code for a minimal first harmonic vibration.
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Dial Indicator Gauges Feature

The “Show Dial Indicators” key may be selected from the “Current Runout & Road
Force” screen to display on-screen dial indicator gauges. Each gauge displays the
runout (actual arm movement) encountered at that location. This data is also
displayed as the total indicated reading (T.l.R.) data on the runout plot screens. Refer
to “Harmonics & T.I.R. Data/Plots,” page 97. If there is green only showing in the
span of the gauge, T.I.R. runout is acceptable. If green and yellow appear on the
span of the gauge, T.I.R. runout is marginal. If red appears on the span of the gauge,
T.I.R. runout has been exceeded and may prompt an informative statement to appear
in the Diagnosis Box concerning the exceeded limit. The dial indicator located directly
above the tire tread is the loaded runout of the assembly as taken by the load roller.
As the wheel assembly is rotated on the spindle, the dial indicator gauges will change
to display current information for each dial indicator gauge position.

Current Runout & Road Force

Road Force NOTE! Road measurements can he

12 Ibs 39 Ibs |
Tire Assembly

Lateral Rim Runout

0.017 " ﬁ_— —/\ = 0.019"

Radlial Rim Runlnut

0.016 f-f\— —‘-\\ 0.038 "

ASSEMBLY
I~ LOADED RUNOUT
DIAL INDICATOR

Diagnosis LATERAL RIM RUNOUT
Fnrt_:aMau:hing prm.:ed_ur? \n.lill DIAL INDICATORS
bring assembly within limit.
Inspect limTI:Ll:dF;ar::slnl defect. \ RADIAL RIM RUNOUT
DIAL INDICATORS
Show After Measure Explain
‘ [Erlee H ForceMatching E‘ Rim Runout H Diagnosis ‘

“Hide Dial Indicators” can be selected to remove the dial indicator gauges from the
screen. Rim runout and road force will still be graphically depicted on the screen.

Lateral/Radial Rim High Spot Indicators Feature

The “Show Lateral High Spot(s)” and “Show Radial High Spot(s)” softkeys are
available to select a graphic depiction of the exact radial (blue indicators) or lateral
(orange indicators) first harmonic runout high spot locations. The high spots indicated
are the high spots of the first harmonic, NOT the T.I.R. runout high spots. The
lateral/radial high spots correspond to the lateral and radial first harmonic rim runout
amounts on the left side of “Current Runout & Road Force” screen. Located 180
degrees from the rim matching mark is a green indicator that will appear between the
rim lips to identify the rim average 1st harmonic high spot.

Details/Diagnosis Explanation Key

“Show Details” can be selected to view detailed data about measurements taken and
the limits for each measurement.

When limits that are not first harmonic are exceeded, the “Show Details” key will be
replaced with an “Explain Diagnosis” key which can be selected to view information
on exceeded limits for the rim or tire. Refer to “Diagnosis Explanation Screen,”
page 95.
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Encountering ForceMatching Prediction Errors

Below are some reasons why the GSP9700 may not match or quantify the value of
the tire or the assembly.

Incorrect Mechanical Wheel Mounting on the Shaft:

This can be caused from worn or damaged adaptors, rust, or debris on the wheel,
shaft, hub, adaptors, or a cone contacting a wheel on an irregular surface. Verify
proper mounting by performing a centering check.

External Rim Measurement vs. Actual Bead Seat Measurement:

There is a high correlation between external and internal measurement, however the
operator must consider each wheel design individually. Some cast or closed-faced
wheels cannot be accurately measured externally. The tire must be removed for
accurate bead seat runout measurements.

Air Pressure Readings Before and After Matching Differ:

The air pressure should remain constant between each measurement. Always inflate
tires to the recommended pressure specified by the vehicle manufacturer.

Incorrect Tire Bead Seating Procedures:

Tire technology is always changing. Today’s vehicles require the tire to be designed
to tightly adhere to the wheel, preventing slippage between the two components. As
a result, incorrect tire bead seating procedures are becoming more of an issue in
solving vibration complaints. In many cases, a wheel will display high non-uniformity
values because of increased tire bead interference, wheel design, or improper bead
seating procedures. If the tire is re-loosened from the wheel and properly lubricated
and remounted, the level of non-uniformity may decrease dramatically. On sensitive
vehicles, sometimes there is benefit to slightly over-inflating the tire, deflating the air,
and then re-inflating to optimize bead seating.

Insufficient Use of Tire Mounting Lube During Mounting:

“Lube is Good!” Proper lubrication on the tire bead and rim areas including bead
seat, hump, balcony, and drop center are vital in achieving proper seating of the tire
bead to the wheel assembly. Aggressive acceleration or braking should be avoided
for the first 500 miles to prevent tire to wheel slippage.

Rim Safety Hump Design ‘Hangs Up’ Tire Bead During Bead Seating:

Some types of wheels use a square safety hump that may further inhibit uniform tire
bead seating. This further underscores the importance of proper lubrication and bead
seating procedures.

Temporary Flat Spotting:

Flat spotting may occur when the tire is in one position for an extended period of
time, such as a parked vehicle, improper storage of the tire, and temperature
extremes. Measurements for force and balance will stabilize as soon as the tire is
driven for a few miles. This important issue can also affect traditional wheel balancing
procedures.

Excessive Lateral Runout of Tire and/or Rim:

A tire or wheel with high lateral readings may affect the predicted results of radial
force after ForceMatching.

Do’s and Don’ts of Road Force™ Measurement

Some tires may need to be warmed up to remove temporary flat spots prior to
testing.

Verify the wheel is centered.

Use the approved cones for GSP9700.

Use wing nut provided and it must be tight (do not use quick take up wing nuts).
Tire inflation pressure must meet vehicle manufacturers specifications.

The tire/wheel assembly must be free of debris.

Bare rim runout measurements are required if the wheel design does not permit
external measurement of the outer bead seat area.

Use realistic Road Force™ measurement limits for the vehicle being tested.

If chosen limits have been exceeded, never use Road Force™ measurement alone to
warranty a tire unless specified by the manufacturer.
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5.6 StraightTrak® LFM (Lateral Force Measurement)

NOTE: StraightTrak® is an optional feature that corrects vehicle pull
problems by suggesting that the tires be placed at specific
locations on the vehicle. If the vehicle being tested has
unidirectional tires, or different size tires front and rear, not all
of the displayed options will be valid.

Tire-related pulls are caused by lateral forces in the tires. Lateral force is the amount
of left or right pull force created as the tire rolls along the road. This condition may
cause a vehicle to steer away from straight ahead. These forces are primarily
created by conicity and cannot be detected during standard balancing or alignment
service.

The StraightTrak® LFM feature measures lateral tire force during the GSP9700's
“Road Force Measurement” test. The GSP9700 then applies this lateral force
information to a set of tires, providing the operator with multiple placement choices
about the vehicle. Tires are tagged and positioned on the vehicle to provide the least
amount of vehicle pull and obtain the best straight ahead steering stability. Pull or
drift caused by the lateral forces can be systematically minimized, offset or
eliminated.

Performing a StraightTrak® LFM Procedure:

Mount the tire/wheel assembly centered on the shaft of the GSP9700. Use care to
make sure the wing nut is well tightened.

Choose the appropriate balancing procedure for the particular type of rim
construction.

Check the tire pressure. Inflation Station will automatically inflate or deflate the tire to
the preset air pressure. When the tire pressure is correct, the tire graphic on the
screen will turn green.

If tire pressure is not checked before load roller application, an auto prompt for the
Inflation Station will appear.

NOTE: Lateral force varies significantly with tire inflation pressure.
For accurate results, it is important that the inflation pressure
for each tire is set to the correct value.

Balance
Inflation Station

Set cold tire pressure to: 32 psi

Pressure psi/ bar

Enter rim dimensions by using the inner and outer Dataset arms.
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If using a balancing procedure other than the standard clip-on/clip-on weight,
StraightTrak® Lateral Force Measurement will prompt the operator to measure the
inner and outer rim locations to establish wheel offset to the roller. This is a baseline
measurement necessary for the StraightTrak® Lateral Force Measurement. Use the
inner and outer Dataset arms to measure the rim locations.

Dimension Entry

Nominal rim dimensions needed | [_TINIIIIMNID

for tire pull measurement.

i | |

Close safety hood.
Press the green “START” button if “Hood Autostart” is disabled.

After the radial measurements are taken, a lateral force sensor measures forces
exerted in the lateral (axial) direction. The drive system then reverses direction and
again measures the forces exerted in the lateral (axial) direction. The display
provides the operator with RoadForce and imbalance measurements.

NOTE: Lateral force is not shown for individual tires, but is stored in
memory for use on the Vehicle Plan View screen.

After wheel comes to a complete stop, raise the safety hood.

Perform any tire/wheel Force Matching required to reduce radial RoadForce
disturbances.

Apply the appropriate balance weight.

Press the = &%  “Tire Tags” softkey to number the tire/wheel assembly. The
screen will default to tag 1. Press “OK” to accept tag 1 and continue.

Attach the corresponding identifying tag to the valve stem of the tire/wheel assembly
or number the assembly with a tire crayon.

Mount the second tire/wheel assembly on the GSP9700 and perform ForceMatching
(if needed) and balancing.

Press = @%% | “Tire Tags” softkey to number the second tire/wheel assembly. The
screen will default to tag 2. Press “OK” to accept tag 2. Refer to “Changing Tag
Numbers,” page 74.
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After tagging the second tire/wheel assembly, the vehicle plan view will appear. Refer
to “Vehicle Plan View,” page 74.

Balance
Assembly Placement: Net Tire Pull

=|+

43 Ibs

In mo: ar
does not contribute
to vehicle pull.

!

NOTE: The “Vehicle Plan View,” showing tire/wheel assembly
placement will appear only after two or more tire/wheel
assemblies have been measured.

H Continue ‘

The vehicle plan view will show the net tire pull for the two measured tire/wheel
assemblies.

Press “Continue” to return to the balance screen.

Mount the third tire/wheel assembly on the GSP9700 and perform ForceMatching (if
needed) and balancing.

Press = @52 | “Tire Tags” to number the third tire/wheel assembly. The screen will
default to tag 3.

Balance (EXAMPLE DATA)

Tags In Use:

—— Next Tag:
i MNew
‘ Cancel H & ‘ ‘ Vehicle OK

Press “OK” to accept tag 3. Refer to “Changing Tag Numbers,” page 74.

After tagging the third tire/wheel assembly, the vehicle plan view will reappear. Refer
to “Vehicle Plan View,” page 74.

The vehicle plan view will show suggested placement of the tire/wheel assemblies so
that the net lateral force, produced by tire conicity, exerted on the steer axle of the
vehicle is minimized.

Press “Exit” to return to the balance screen.

Mount the fourth tire/wheel assembly on the GSP9700 and perform ForceMatching (if
needed) and balancing.
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Press &% | “Tire Tags” to identify the tire/wheel assembly. The screen will default
to tag 4. Press “OK” to accept tag 4. Refer to “Changing Tag Numbers,” page 74.

After tagging the fourth tire/wheel assembly, the vehicle plan view will reappear.
Refer to “Vehicle Plan View,” page 74.

On the Vehicle Plan View screen, various choices of tire placement may be chosen
to optimize the vehicle for least pull and/or least vibration.

Disabling StraightTrak®

Any instance when lateral force is not an issue (such as when measuring single
assemblies), StraightTrak® can be turned “OFF” to reduce cycle time. StraightTrak®

can be disabled by turning the load roller activation knob clockwise until the N
appears over the Stra|ghtTrak logo.

Balance (EXAMPLE DATA)

SPECIAL NOTE FOR LARGE TIRES:

During the lateral force measurement, the tire is rotated counter-clockwise, and then
under full load, it is stopped and turned in the clockwise direction. The force applied
by the load roller is proportional to the tire diameter, so larger tires get a very large
load (up to 1400 Ibs). This means that they will require a lot of motor torque to stop
and reverse direction under load. If the motor is not capable of doing this, the load
roller will back off and not give a lateral measurement. It will however, still give the
correct RoadForce measurement and the correct imbalance measurement. The error
message, “Unable to apply enough roller force to measure tire pull. This wheel
assembly cannot be tagged” will appear only if you try to tag an assembly after the
lateral measurement has failed.

If you are measuring a set of four tires, and the machine is not capable of measuring
lateral force on the first one, then StralghtTrak can be turned “OFF” for the other
three tires, allowing the machine to skip the lateral part of the spin.
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Vehicle Plan View

The vehicle plan view provides a graphic depiction of the information that is gathered
by the GSP9700 during a loaded spin.

Balance
Assembly Placement: Least Tire Pull

7lbs

268" 266"

does not contribute
to vehicle pull.

!

Show
Least Vibration

Show Alternate
Placements

Continue ‘

Net Tire Pull Arrow
B

Net pull indicates the direction and the magnitude of pull, due to the tires, that the
vehicle will be subject to, if the tire/wheel assemblies are mounted on the vehicle as
currently shown on the screen. Direction will be to the right (plus), or to the left
(minus), and further indicated by an arrow. Magnitude is measured in pounds (Ibs) or
Newtons (N) and is further indicated by the length of the directional arrow.

While on the Vehicle Plan View, pressing __#%__ from the lower row of softkeys will
keep the same amount of lateral pull, but reverse the direction. This is accomplished
by swapping the positions of the two front tire/wheel assemblies. By default, lateral

pull is set to the left to offset road crown. Each press of L wil toggle the pull to

the opposite direction, however it will remain in that direction until W is pressed
again.

Road Force™ Arrows

*

Road force indicates the amount of vertical (radial) Road Force™ variation remaining
in the tire/wheel assembly after ForceMatching™. Refer to “ForceMatching™,” page
64. Magnitude is measured in pounds (Ibs), Newtons (N), or kilograms (kg). To
minimize vibration, the tire/wheel assembly with the largest amount of road force is
typically positioned farthest away from the driver (right rear). Even though the front
(steer) axle tires may be switched to change the direction of net pull, the rear
tire/wheel assembly with the largest amount of road force will still be positioned
farthest away from the driver.

Changing Changing Tag Numbers

The Changing Tag Numbers is the means of identifying each tire/wheel assembly
during the StraightTrak® Lateral Force Measurement procedure. When the first
tire/lwheel assembly is ready to be tagged, the only option will be to tag it as tag 1.
The second tire/wheel assembly will default to tag 2, however you may change it to
tag 1 by rotating the control knob and then pressing “OK.” The third and fourth
tire/lwheel assemblies may be tagged by accepting the default (the next sequential
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tag) and pressing “OK,” or by rotating the control knob to a previous Changing Tag
Numbers before pressing “OK.”

Balance (EXAMPLE DATA)

Tags In Use:

=

rave

e

‘ Cancel H &

A measured and tagged tire/wheel assembly can be replaced by mounting a different
tire, doing the lateral force measurement procedure, and then tagging the new
tire/lwheel assembly with the same number as the assembly that is being replaced.
The new tire data will replace that of the original tire that is being replaced.

NOTE: If a tire/wheel assembly is tagged as a number other than its
default tag, information for the previously tagged (same
Changing Tag Numbers) tire/wheel assembly will be deleted.

Example: Four tire/wheel assemblies have been measured
and tagged with their default tags. Tire/wheel assembly 2
showed a significantly different amount of lateral pull (refer to
“Show Details,” page 77), while the other assemblies were all
very similar. If a different tire was mounted on rim 2 and it
measured similar lateral pull to the other three assembilies, it
would be desirable to include it with this set instead of the one
tire that has a significantly different amount of pull. This fifth
wheel/tire assembly could now be tagged as 2, eliminating
the original measurement for tag 2.
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Show Least Pull

By pressing “Show Least Pull,” the placement of tire/wheel assemblies on the vehicle
that will yield the least net tire pull will be shown. This positioning tries to place the
two tire/wheel assemblies on the front axle that have the same amount of pull, but in
opposite directions when on the vehicle.

Balance
Assembly Placement: Least Tire Pull

7lbs

268" 266"

does not contribute
to vehicle pull.

Lateral Force Results

Lateral force of a tire will cause the tire to pull inward or outward. As long as the
lateral force of one tire is pulling in an equal and opposite direction of the other tire on
the same axle, the vehicle will travel in a straight ahead direction, whether the
amount of lateral force is small or large.

Show

Placements Least Vibration

‘ Show Alternate

Continue ‘

Show Least Vibration

By pressing “Show Least Vibration,” the placement of tire/wheel assemblies on the
vehicle that will yield the least vibration will be shown. This positioning will place the
tire/lwheel assembly with the greatest amount of road force on the passenger side of
the rear axle (farthest from the driver). The tire/wheel assembly with the second
highest road force will be placed on the driver’s side of the rear axle, and the
tire/wheel assembly with the lowest road force will be placed on the driver’s side of
the front axle.

Balahce
Assembly Placement: Least Vibration

*

10 Ibs

269" 265"

s dial
road forces are best located
farthestfrom the driver.

!

Show
Least Pull

Show Alternate
Placements

H Continue ‘

Show Alternate Placements

By pressing “Show Alternate Placements,” the result of each of six different
combinations of placements of tire/wheel assemblies on the vehicle may be
previewed. The first screen shown will be the configuration that will yield the least
amount of net pull. Each press of the “Show Alternate Placements” softkey will show
the configuration that will provide the next least amount of net pull.

76 o 5. Balancing a Wheel GSP9700 Series Vibration Control System Operation Instructions



Show Details

The net tire pull results of all alternate placements appear in a table on the summary
printout and can be viewed on-screen by pressing the “Show Details” softkey on the
second row of softkeys.

The following example shows a case where the “Show Details” softkey can help.
With the tire/wheel assemblies positioned as recommended to provide least pull, a
vibration could be induced, due to the large amount of radial runout in tire/wheel
assembly 4. By pressing “Show Details,” the net tire pull results of all alternate
placements appear in a table. Using this “Details” table, look for the lowest value of
net pull that does not use tire/wheel assembly 4 on the front axle. According to the
table, placing tire/wheel assemblies 2 on the left and 3 on the right, a net pull of 10
pounds to the right would result. This placement would yield only a slightly higher net
pull, however would minimize vibration by positioning tire/wheel assembly 4 opposite
the driver on the rear axle.

NOTE: The table shows the same combinations that can be viewed
by repeatedly pressing the “Show Alternate Placements”
softkey.

Balance

Assembly Placement: Least Tire Pull

B
7 lbs
19 Ihs
T . ]
269 e = 265

| LF RF NetPull
E +43 Ibs
33 Ihs
o7 Ihs
10 Ihs
+50 Ibs
+40 Ibs

266"

does not contribute
to vehicle pull.

0

Locating one or more tires with a large difference in conicity may be
achieved by using the “Show Details” graph.

Summary Details

]

‘ Print H Hide

\7?7/ H ‘

Printout

The printout serves both the technician and the customer. If the GSP9700 is not
equipped with a printer, it is recommended that the technician copy the information
provided on the screen for reference. Keeping a record during service of the vehicle
will allow the technician to be able to change tire/wheel positions after the “Vehicle
Plan View” is reset.

If the GSP9700 is equipped with a printer, press “Print Summary” to print the
summary.

By printing the summary, the technician has a printed reminder of where to position
each tire/wheel assembly on the vehicle to minimize the effects of lateral force. If the
desired results are not evident during a test drive, the technician may refer to the
alternate placements shown on the printout, without the need to repeat the entire
procedure.

The printout can be used to explain the effects of lateral force and the steps taken to
reduce their adverse effect to the customer.
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Inflation Pressure

Inflation pressure of each tire, as recorded by the Inflation Station, is displayed on the
summary printout. A blank reading indicates that the tire was not measured (inflated
or deflated) with the Inflation Station feature.

Summary printout will print the tire pressure rounded to the nearest tenth of a pound.
The range allowable to fill each tire may vary on the printout by one or two pounds
per assembly. This is considered normal due to the “green bar” tolerance allowable
during automatic inflation.

5.7 Quick-Thread™ Feature

Quick-Thread™ is an “intelligent” DC drive motor control feature that allows motor
assisted threading for fast installation and removal of the GSP9700 wing nut. Quick-
Thread can be enabled or disabled from the “Setup” screen.

A WARNING: Keep clear of clamping components during Quick-
Thread shaft rotation.

Lift the wheel assembly onto the shaft as normal without threading on the wing nut.

With your left hand, hold the rim over the cone to remove the weight of the rim from
the spindle and to allow maximum quick-thread wing nut travel.

Place the wing nut on the spindle and rotate one full turn onto the spindle threads.

With your right hand, hold one handle of the wing nut while you are still lifting the rim.

NOTE: Heavier wheel assemblies may require extra lifting to prevent
the software limited motor torque control from stopping the
rotation of the spindle.

Tap the foot pedal twice and the spindle will rotate to install the wing nut to save
threading time.

The direction of spindle rotation toggles each time it is used. For normal operation,
spindle rotation will begin in the correct direction for wing nut installation. A single tap
within the first three seconds of rotation will reverse the direction of rotation. A single
tap after the first three seconds of rotation will stop rotation.

Quick-Thread spindle rotation will stop when the clamping components contact the
wheel, or when the foot brake (refer to “Spindle-Lok® Feature,” page 79) is applied for
more than half of a second.

A CAUTION:  Quick-Thread does not tighten the wing nut! In Quick-
Thread rotation, torque allowed is minimal. Therefore,
you must still perform the final tightening of the wing
nut.

NOTE: Also because of the software limited torque control, you must
loosen the wing nut before Quick-Thread will remove it.

Quick-Thread will not operate if:

You are in “Diagnostics,
Stop.”

Either Dataset® arm is out of its “home position” while you are in the “Balance,”
“Current Runout & Road Force” or “Measure Rim Runout” screens.

Inflation Station hose is out of its “home position.”

Setup,” or all calibration procedures except “Servo-
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5.8 Motor Drive/Servo-Stop

The programmable DC motor drive on the GSP9700 is able to position and hold the
tire assembly in position for weight application, apply different amounts of torque, and
control the speed and direction of the spindle.

If Servo-Stop is enabled, when the “Start” button is pushed with the hood in the
raised position, while weights are showing, the motor will automatically rotate the
wheel to the next weight plane and hold the assembly in position for weight or
ForceMatching Mark application.

Servo-Stop can be enabled or disabled from the “Set Up” primary screen. Refer to
“Setting Up the Servo-Stop/Servo-Push,” page 102.

5.9 Spindle-Lok® Feature

Depressing the foot pedal will lock the spindle. Locking the spindle will stabilize the
wheel for attaching weights at precise locations if automatic weight positioning is
disabled, and will allow for tightening and loosening of the wing nut. Do not use the
Spindle-Lok® as a brake to stop a spinning wheel.

NOTE: Depressing the foot pedal will cancel Servo-Stop.

A CAUTION:  Using the Spindle-Lok® to stop a spinning wheel may
result in personal injury or damage to the balancer.

5.10 Hood Autostart Feature

The balancer can be set to automatically spin the wheel upon hood closure. After a
spin, the hood must be lifted completely before the balancer will Autostart again.

For safety, the balancer will not Autostart in “Calibration,” “Setup,” “Diagnostics,” if no
balancing procedure is selected, or if the Inflation Station hose is out of its “home
position.”

The hood close Autostart feature can be enabled or disabled in the “Setup”
procedure. Refer to “Setting Up the Hood Autostart Feature,” page 102.

5.11 Loose Hub Detect Feature

When the GSP9700 senses that the wheel is loose, it will automatically stop the spin.
You should tighten the wing nut before proceeding.

NOTE: If the wing nut appears to be tight, remove the wing nut and
then clean and lubricate the spindle threads. Refer to “Spindle
Hub Face and Shaft Maintenance,” page 121.
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5.12 Blinding and Rounding

The balancer can display either an “actual” or “blinded and rounded” amount of
imbalance.

“Blind” is a tolerance or amount of imbalance required before an imbalance amount is
displayed. “Round” allows the balancer to display weight imbalance to a desired
increment. The blind and round values can be changed in the “Setup” procedure.
Refer to “Service Mode Setup and Features,” page 104.

While in the “Balance” primary screen, blind and rounding may be disabled by

rotating the control knob to highlight “ (53 ”. The actual amounts of imbalance for the
selected mode will be displayed when “Blind and Rounding” are disabled as shown
below.

Balance
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5.13 Inflation Station

Inflation Station provides preset tire pressure setting to ensure accurate Road
Force™ Measurement (before and after matching) and safe assembilies for final
mounting on the vehicle. The GSP9700 can reduce as well as increase the tire
pressure.

NOTE: The Inflation Station is a factory installed feature that is not on
earlier models of the GSP9700.

Lift the hose from the storage position (while in the “Balance” or “Runout & Road
Force” screens) and the Inflation Station screen will automatically pop up.

Balance
Inflation Station
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Set cold tire pressure to: 32 psi

Exit Hold Show
Pressure psi/ bar

Upon sensing that the air hose is attached to the valve stem, the tire pressure will
automatically be set to the target air pressure. The target air pressure is set by the
user, by using the control knob.
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In cases of a tire with pressure below 15 psi, “Auto-Set Pressure” can be selected to
begin filling.

Press “Hold pressure” or “STOP” at any time to halt auto pressure setting.

Depending on “how far off,” the pressure is and how large the tire, the dialed-in
pressure will usually be reached in three or less air “bursts” or “exhausts.” When the
tire reaches the dialed-in pressure, the on-screen tire graphic will turn green.

The Inflation Station screen exits automatically when you remove the hose from the
valve stem, or if you manually exit via the softkeys.

For safety, spinning is prevented for any of the following conditions: When the
Inflation Station screen is showing, the hose is not at the storage position, or the
hose is pressurized (not disconnected from the valve stem).
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6. Balancing Features and Options

6.1 Quick-Thread™ Feature

Quick-Thread™ is an “intelligent” DC drive motor control feature that allows motor
assisted threading for fast installation and removal of the GSP9700 wing nut. Quick-
Thread can be enabled or disabled from the “Setup” screen.

A WARNING: Keep clear of clamping components during Quick-
Thread shaft rotation.

Lift the wheel assembly onto the shaft as normal without threading on the wing nut.

With your left hand, hold the rim over the cone to remove the weight of the rim from
the spindle and to allow maximum quick-thread wing nut travel.

Place the wing nut on the spindle and rotate one full turn onto the spindle threads.

With your right hand, hold one handle of the wing nut while you are still lifting the rim.

NOTE: Heavier wheel assemblies may require extra lifting to prevent
the software limited motor torque control from stopping the
rotation of the spindle.

Tap the foot pedal twice and the spindle will rotate to install the wing nut to save
threading time.

The direction of spindle rotation toggles each time it is used. For normal operation,
spindle rotation will begin in the correct direction for wing nut installation. A single tap
within the first three seconds of rotation will reverse the direction of rotation. A single
tap after the first three seconds of rotation will stop rotation.

Quick-Thread spindle rotation will stop when the clamping components contact the
wheel, or when the foot brake (refer to “Spindle-Lok® Feature,” page 79) is applied for
more than half of a second.

A CAUTION:  Quick-Thread does not tighten the wing nut! In Quick-
Thread rotation, torque allowed is minimal. Therefore,
you must still perform the final tightening of the wing
nut.

NOTE: Also because of the software limited torque control, you must
loosen the wing nut before Quick-Thread will remove it.

Quick-Thread will not operate if:

You are in “Diagnostics,
Stop.”

Either Dataset® arm is out of its “home position” while you are in the “Balance,”
“Current Runout & Road Force” or “Measure Rim Runout” screens.

Inflation Station hose is out of its “home position.”

Setup,” or all calibration procedures except “Servo-
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6.2 Motor Drive/Servo-Stop

The intelligent DC motor drive on the GSP9700 is able to position and hold the tire
assembly in position for weight application, apply different amounts of torque, and
control the speed and direction of the spindle.

If Servo-Stop is enabled, when the “Start” button is pushed with the hood in the
raised position, while weights are showing, the motor will automatically rotate the
wheel to the next weight plane and hold the assembly in position for weight or
ForceMatching Mark application.

Servo-Stop can be enabled or disabled from the “Set Up” primary screen. Refer to
“Setting Up the Servo-Stop/Servo-Push,” page 102.

6.3 Spindle-Lok® Feature

Depressing the foot pedal will lock the spindle. Locking the spindle will stabilize the
wheel for attaching weights at precise locations if automatic weight positioning is
disabled, and will allow for tightening and loosening of the wing nut. Do not use the
Spindle-Lok® as a brake to stop a spinning wheel.

NOTE: Depressing the foot pedal will cancel Servo-Stop.

A CAUTION:  Using the Spindle-Lok® to stop a spinning wheel may
result in personal injury or damage to the balancer.

6.4 Hood Autostart Feature

The balancer can be set to automatically spin the wheel upon hood closure. After a
spin, the hood must be lifted completely before the balancer will Autostart again.

For safety, the balancer will not Autostart in “Calibration,” “Setup,” “Diagnostics,” if no
balancing procedure is selected, or if the Inflation Station hose is out of its “home
position.”

The hood close Autostart feature can be enabled or disabled in the “Setup”
procedure. Refer to “Setting Up the Hood Autostart Feature,” page 102.

6.5 Loose Hub Detect Feature

When the GSP9700 senses that the wheel is loose, it will automatically stop the spin.
You should tighten the wing nut before proceeding.

NOTE: If the wing nut appears to be tight, remove the wing nut and
then clean and lubricate the spindle threads. Refer to “Spindle
Hub Face and Shaft Maintenance,” page 121.
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6.6 Blinding and Rounding

The balancer can display either an “actual” or “blinded and rounded” amount of
imbalance.

“Blind” is a tolerance or amount of imbalance required before an imbalance amount is
displayed. “Round” allows the balancer to display weight imbalance to a desired
increment. The blind and round values can be changed in the “Setup” procedure.
Refer to “Service Mode Setup and Features,” page 104.

While in the “Balance” primary screen, blind and rounding may be disabled by

rotating the control knob to highlight * (53 ”. The actual amounts of imbalance for the
selected mode will be displayed when “Blind and Rounding” are disabled as shown
“BLIND AND
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6.7 Inflation Station

Inflation Station provides preset tire pressure setting to ensure accurate Road
Force™ Measurement (before and after matching) and safe assembilies for final
mounting on the vehicle. The GSP9700 can reduce as well as increase the tire
pressure.

NOTE: The Inflation Station is a factory installed feature that is not on
earlier models of the GSP9700.

Lift the hose from the storage position (while in the “Balance” or “Runout & Road
Force” screens) and the Inflation Station screen will automatically pop up.
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Set cold tire pressure to: 32 psi

Pressure psi/ bar

Upon sensing that the air hose is attached to the valve stem, the tire pressure will
automatically be set to the target air pressure. The target air pressure is set by the
user, by using the control knob.
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In cases of a tire with pressure below 15 psi, “Auto-Set Pressure” can be selected to
begin filling.

Press “Hold pressure” or “STOP” at any time to halt auto pressure setting.
Depending on “how far off,” the pressure is and how large the tire, the dialed-in

pressure will usually be reached in three or less air “bursts” or “exhausts.” When the
tire reaches the dialed-in pressure, the on-screen tire graphic will turn green.

The Inflation Station screen exits automatically when you remove the hose from the
valve stem, or if you manually exit via the softkeys.

For safety, spinning is prevented for any of the following conditions: When the
Inflation Station screen is showing, the hose is not at the storage position, or the
hose is pressurized (not disconnected from the valve stem).

6.8 Split Weight® Feature

Press ‘&S | to change the required imbalance correction weight amount into two
smaller size weights. The angle is adjusted by the balancer to produce the non-
rounded correction called for by the single weight before split. This provides exact
imbalance correction without weight trimming. The non-rounded imbalance is split
regardless of whether blind and rounding are enabled. For this reason, Split Weight®
is more accurate than applying a single weight with the blind and rounding enabled.

Split Weight® is especially useful when the imbalance amount is large or unavailable,
such as 6.0 ounces. Split Weight® eliminates the error caused by placing two 3.0
ounce weights side-by-side, which would leave a substantial residual imbalance:

6.0 oz 3.0 0z 3.0 oz 6.0 oz 350z 350z

BY HAND USING SPLIT WEIGHT

Use ‘L &= I when the weight location interferes with a hubcap or trim ring, when
one weight is too large, to avoid weight trimming, or to substitute for a weight size
that is out of stock.
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Split Weight® Operation

Each time “L &= | is pressed, the two weights are increased to the next largest
weight size and are placed (fanned out) further down the rim, as shown below.

6.0 oz 3.50z 3.50z 3.750z 3.750z

NOTE: To return to the original single weight, you can either toggle
the control knob between static and dynamic, or continue to
split the weight until all choices are exhausted.

===

LEFT PLANE  RIGHT PLANE

SPLIT KEY SPLIT KEY
Press the green “START” button with the safety hood in the RAISED position and the
GSP9700 will find the first split weight plane.

Attach the appropriate weight as displayed on the console.

Continue pressing “START” with the safety hood in the RAISED position and
attaching the weights until all weights shown on the console have been applied.

Correcting Large Imbalances

Split Weight® can also be used to apply three weights when needed. For example, a
large wheel may require 6.75 ounces. Not only is this size unlikely to be in the weight
tray, but splitting 6.75 ounces would likewise result in large weights. In this case,
apply one-third of the called for weight (in this case 2.25 ounces) at the 6.75 ounce
weight location and spin the assembly again. The display will now call for a 4.5 ounce
weight to be placed on top of the 2.25 ounce weight.

REQUIRED (3) WEIGHTS
SINGLE WEIGHT EQUIVALENT TO 6.75 OZ
6.75 oz 2.25 0z
2.750z 2.75 0z

Press “_ &= ] to fan out the two weights until they clear the previously applied 2.25
ounce weight. Then place the two indicated ounce weights on either side of the 2.25
ounce weight using the TDC indicators.

Another method to correct large imbalances may be achieved with Patch Balancing.
Refer to “Patch Balance Procedure,” page 48.

GSP9700 Series Vibration Control System Operation Instructions 6. Balancing Features and Options e 87



6.9 Split Spoke® Feature

When in either mixed weight or adhesive weight modes, (dynamic or static),
correction weights can be hidden behind the spokes of a wheel. The example below
is in the mixed weight mode.

Hiding Adhesive Weight behind Spoke
Move the inner Dataset® arm to left weight plane position. Enter the data by pressing

the foot pedal.

h
‘ Balance H H E\,"/mm H?&‘

Move the inner Dataset® arm to the far right weight position, using the DOWNWARD
arm position. Enter the data by pressing the foot pedal.

Dimension Entry

135mm

/

158"

IR 2]

After inputting weight plane(s), the Split Spoke® feature may be initiated by the
following steps before returning the arm to the “home” position:

Move the inner Dataset® arm to a position centered behind a spoke, using the
DOWNWARD arm position. Enter the data by pressing the foot pedal.

Press foot pedal when ready.

{or return arm to home position
to skip Split Spoke mode).
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Rotate the wheel to position the Dataset® arm behind an adjacent spoke
(nearest spoke in either direction). Enter the data by pressing the foot pedal.

Press foot pedal when ready.

Return the inner Dataset® arm to the home position.

Close safety hood.

Press the green “START” button if “Hood Autostart” is disabled.
After wheel comes to a complete stop, raise safety hood.

Balance
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Set Set New
Dimensions Spoke Location

Place left plane weight (if in DYNAMIC mode) per the balance procedure being
performed. Refer to “Balancing Procedures,” page 39.

Press the green “START” button with the safety hood in the RAISED position
and the GSP9700 will servo to the location for the right adhesive weight plane
(dynamic) or the static adhesive weight plane (static), aligned with the first
spoke.

With the servo enabled, attach the adhesive weight behind the first spoke
using the weight amount shown on the CRT. Refer to “Servo-Aided Adhesive
Weight Placement,” page 54.

Press the green “START” button with the safety hood in the RAISED position
and the GSP9700 will servo to the location for the second spoke.

Attach the appropriate weight as displayed on the console.

Verify balance condition by spinning again with the load roller disabled. Refer
to “Load Roller Operation,” page 63.

All weight plane displays should show “zero.”

SPLIT SPOKE® balancing procedure is complete.
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Re-entering Similar Wheel after Split Spoke® is Enabled

Once Split Spoke® mode is enabled, use the “Set New Spoke Location” key to input
the spoke orientation of the other three rims from a set to avoid re-measuring the
weight plane dimensions each time.

Balance

b &
01257

=

.
-

o

e
"ie

61—+

18.0"

N
Set / SetNew P
Dimensions Spoke Location 4}’

Move the inner Dataset® arm to a position centered behind a spoke, using the
DOWNWARD arm position to align the spoke location. Enter the data by pressing the
foot pedal.

Balance
New Spoke Lecation Input

Press foot pedal when ready.

NOTE!
Wheel type must be the same as previous wheel!

If hew wheel type, press "Cancel" and
enter wheel dimensions using dataset arm.

‘ Cancel H ‘ ‘ H ‘
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Placing Hidden Weight Inside of Hollow Spokes

On some wheels, it may be possible to hide all of the right weight plane adhesive
weights inside of the hollow spoke. However, wheel construction may make it
impossible to enter the right weight plane with the inner Dataset arm.

The following example is in the mixed weight mode.

Move the inner Dataset® arm to left plane position. Enter the data by pressing the
foot pedal.

Dimension Entry

= | L im]7zo @]

Measure the distance from the left weight plane to the desired right weight plane,
using a tape measure. This distance must be in millimeters (convert inches to
millimeters by multiplying by 25.4).

Measure the weight plane diameter manually, using caliper.

e, 1y

NOTE: This may need to be done before the wheel is mounted on
the GSP9700.

Add the measurement from the left weight plane to the desired right weight plane to
the distance to the inner rim lip and enter this new dimension manually.
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Enter the weight plane distance (mm) and diameter (in) manually.

Dimension Entry

135mm

i imlroe

Close safety hood.
Press the green “START” button if “Hood Autostart” is disabled.
After wheel comes to a complete stop, raise safety hood.

Place left plane weight (if in DYNAMIC mode) per the balance procedure being
performed. Refer to “Balancing Procedures,” page 39.

Press the green “START” button with the safety hood in the RAISED position and the
GSP9700 will servo to the location for the right adhesive weight plane (dynamic) or
the static adhesive weight plane (static), aligned with the first spoke.

With the servo enabled, attach the adhesive weight behind the first spoke using the
weight amount shown on the CRT.

Press the green “START” button with the safety hood in the RAISED position and the
GSP9700 will servo to the location for the second spoke.

Attach the appropriate weight as displayed on the console.

Verify balance condition by spinning again with the load roller disabled. Refer to
“Load Roller Operation,” page 63.

All weight plane displays should show “zero.”
SPLIT SPOKE® balancing procedure is complete.
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6.10 MatchMaker™ Feature

MatchMaker™ allows the operator to match four identical tires on identical rims, to
achieve the optimal combination of match mounting. MatchMaker™ provides the
operator with on-screen prompts throughout the procedure.

Tires Mounted on Rims
Mount the tire/wheel assembly on the GSP9700.

Check the tire pressure. Inflation Station will automatically inflate or deflate the tire to
the preset air pressure. When the tire pressure is correct, the tire graphic on the
screen will turn green. Refer to “Inflation Station,” page 80.

Measure rim runout by using the inner and outer dataset arms. Refer to “Rim Runout
Measurements,” page 57.

Attach an identifying tag to the valve stem of the tire/wheel assembly. Using a tire
crayon or other similar marking device, mark the tire with the same number (1-4) that
is on the identifying tag.

NOTE: The first tire/wheel assembly in a set must be identified as 1,
the second assembly as 2, the third assembly as 3, and the
last assembly as 4.

Rotate the tire/wheel assembly so that the mark on the on-screen tire is at the 12
o'clock position. Mark the sidewall of the tire at the 12 o’clock position.

Rotate the tire/wheel assembly so that the mark on the on-screen rim is at the 12
o’clock position. Mark the rim at the 12 o’clock position.

Press “OK.”
Repeat the procedure for the rest of the tire/wheel assembilies.

After repeating this procedure for all four tire/wheel assemblies, the screen will show
which tires should be mounted on which rims to obtain the best results. You may
choose to show tire/wheel matching based on the optimal road force or based on
making less tire swaps.

Mount the tires to the rims (using the identifying tags attached to the valve stems and
the numbers marked on the tires), aligning the marks on the sidewalls of the tires with
the marks that were made on the rims.

Mount the matched tire/wheel assemblies on the GSP9700 and verify that the proper
road force was achieved.

Balance each tire/wheel assembly using the appropriate balancing procedure for the
particular type of rim construction. Refer to “Balancing Procedures,” page 39.

NOTE: MatchMaker™ also supports measuring bare rims (requires
extra dismount steps) as well as performing “Remount
Centering Quality Checks” for increased accuracy.
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Tires Not Mounted to Rims
Mount the bare rim on the GSP9700.

Measure rim runout by using the outer dataset arm. Refer to “Rim Runout
Measurements,” page 57.

Position the valve stem at the 12 o’clock position. Press “OK.”
Attach an identifying tag to the valve stem of the rim.

Repeat the procedure for rims 2, 3, and 4.

NOTE: The first rim assembly in a set must be identified as 1, the
second as 2, the third as 3, and the last as 4.

Mount tires onto the rims.

Mount the first tire/wheel assembly onto the GSP9700 with the valve stem at 12
o’clock. Press “OK.”

Check the tire pressure. Inflation Station will automatically inflate or deflate the tire to
the preset air pressure. When the tire pressure is correct, the tire graphic on the
screen will turn green. Refer to “Inflation Station,” page 80.

Measure rim runout by using the inner and outer dataset arms. Refer to “Rim Runout
Measurements,” page 57.

Using a tire crayon or other similar marking device, mark the tire with the same
number (1-4) that is on the identifying tag.

Rotate the tire/wheel assembly so that the mark on the on-screen tire is at the 12
o'clock position. Mark the sidewall of the tire at the 12 o’clock position.

Rotate the tire/wheel assembly so that the mark on the on-screen rim is at the 12
o’clock position. Mark the rim at the 12 o’clock position.

Press “OK.”
Repeat the procedure for the rest of the tire/wheel assembilies.

After repeating this procedure for all four tire/wheel assemblies, the screen will show
which tires should be mounted on which rims to obtain the best results. You may
choose to show tire/wheel matching based on the optimal road force or based on
making fewer tire and rim swaps.

Mount the tires to the rims (using the identifying tags attached to the valve stems and
the numbers marked on the tires), aligning the marks on the sidewalls of the tires with
the marks that were made on the rims.

Mount the matched tire/wheel assemblies on the GSP9700 and verify that the proper
road force was achieved.

Balance each tire/wheel assembly using the appropriate balancing procedure for the
particular type of rim construction. Refer to “Balancing Procedures,” page 39.
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6.11 Diagnosis Explanation Screen

After the Road Force™ Measurement and rim runout measurements have been
taken, the components are analyzed by the GSP9700 and compared to the limits. If
any tire or rim assembly component exceeds a non-first harmonic limit, the
“Diagnosis Explanation” popup screen will appear to provide a description of the
component limit(s) exceeded. Refer to “Theory of Operation,” page 123. In this case,
a prompt is indicating a rim T.1.R. limit is exceeded but is unlikely to cause a
vibration.

I Balance |
Current Runout & Force Variation

Diagnosis Explanation

Inspect rim bead areas for defect.
Possible visual problem
but unlikely to cause vibration.

Total Indicated Reading
@} Radial T.LR.
0.051" 0.000 "

Inner Outer

Assembly is within limit. Press “Exit" for more information.

0 Show
‘ Exlt H ‘H‘ H Details ‘

Tire and/or rim replacement may be suggested prior to ForceMatching™. When a
severe rim condition is detected, the tire results may be affected. In this case, a
prompt is recommending that the tire be re-tested on a better rim.

6.12 Details Screen

From the “Diagnosis Explanation” screen, you may select to “Show Details.” The
“Details” popup screen will present a charted depiction of each measured component
and compare the measured data to the limits. Components that are not within limits,
but are unlikely to cause vibration are shown in yellow. Components that are not
within the limits and may cause vibration will be shown in red.

NOTE: Passenger car limits are more sensitive than light truck limits.
Changing the “Passenger (P) or Light Truck (LT)” selection
may change the exceeded limits.

I Current Runout & Road Force |1 Current Runout & Road Force |
Diagnosis Explanation Diagnosis Explanation
Measurements and Limits Measurements and Limits
Road Force Rim Runout Road Force Rim Runout
Tire Assembly Limit Inner Outer Limit Tire Assembly Limit Inner Outer Limit
Radial 1st Harmonic 121bs .:I ! 26 Ibs 0.016 " 0.039" 0.040 * Radial 1st Harmonic 121bs .:I ! 26 Ibs 0.016 " 0.039" 0.040 *
Radial 2nd Harmonic 4lbs 0lbs 26 Ibs 0.008 * 0.008 " 0.040 * Radial 2nd Harmonic 4lbs 0lbs 26 Ibs 0.008 * 0.008 " 0.040 *
Radial 3rd Harmonic Olbs 0lbs 22 Ibs 0.000 * 0.000" 0.040 * Radial 3rd Harmonic Olbs 0lbs 22 Ibs 0.000 * 0.000" 0.040 *
Radial T.LR. Olbs 0lbs 80 Ibs 0497 * 0236 * 0050 Radial T.LR. Olbs 0lbs 80 Ibs 0497 * 0236 * 0050
Lateral 1st Harmonic 0.017 ™ 009" 0.045 " Lateral 1st Harmonic 0.017 ™ 009" 0.045 "
Lateral 2nd Harmonic 0.000 " 0.000" 0045 " Lateral 2nd Harmonic 0.000 " 0.000" 0045 "
Lateral 3rd Harmonic 0.000 " 0.000" 0045 " Lateral 3rd Harmonic 0.000 " 0.000" 0045 "
Lateral T.LR. 0.000 * 0.000 " 0.055 ™ Lateral T.LR. 0.000 * 0.000 " 0.055 ™
* Passible wisual problem
but unlikely to cause vibration. ° = °
- - - -
L34 L34
- o o Once-Per-Rev Vibration - o
¥ Hext.. i
For a graphical analysis of the measurements press "Show Runout Plots".
Exit Explain Show Exit Show
Measurements Runout Plots Runout Plots

A graphic depiction and description of the measurement may be viewed by selecting
“Explain Measurements” from the “Details” popup screen. As each measurement
item is highlighted, the graphics will change to display the corresponding picture and
description.
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Some of the measurement descriptions that may be encountered include:

TILR. ’ N TIR.
{Largest Deviation Measured) {Largest Deviation Measured )
Radial 1st Harmonic A Radial 1st Harmonic
(Once-Per-Rev Vibration) @ {(Once-Per-Rev Vibration)

Radial 2nd Harmonic i Radial 2nd Harmonic
{Twice.Per-Rev Vibration) (Twice-Per-Rev Vibration)

Radial 3rd Harmonic @ Radial 3rd Harmonic
{3-Times-Per-Rev Vibration) W {3-Times-Per-Rev Vibration)

{Largest Deviation Measured)

L]
]
]

From the “Details” popup screen, “Show Runout Plots” may be selected. From this

screen, a graphic depiction of the measured data, multiple harmonics, road force,
and runout may be viewed. Refer to “Harmonics & T.I.R. Data/Plots,” page 97.

I Balance |
Current Runout & Force Variation

Diagnosis Explanation
Retest tire on better rim. [ Suggest rim replacement. |

= Twice-Per-Rev Vibration

@ Radial 2nd Harmaonic
0.205 " [ 0.205 " |

Twice-Per-Rev Yibration fnner Guter
0 Radial 2nd Harmonic

= Total Indicated Reading
@E Radial T.I.R.
Inner Outer

Press “Exit" for more information.
For further analysis of the measurements press "Show Details”.

Show
Details

‘ Exit
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6.13 Print Summary

Balance and road force screens have “Print Summary” and “Save ‘Before’
Measurements” keys on the last key row. The printout combines data from the
balance, road force, and diagnosis explanation (if it exists) screens, replacing up to
four screen prints with one much faster formatted output.

Press the “Save ‘Before’ Measurements” key to save the balance, road force, and
runout measurements for later printing along with measurements after balancing and
ForceMatching.

NOTE: “Before” measurements are retained only as long as power is
left on.

Imbalance condition, static vs. dynamic, and balance weight types are printed. Split
and Spoke weight values are printed as the single weight equivalent (better indication
of imbalance since weight angles are not printed).

The diagnosis box is printed along with assembly first harmonic result and the road
force selector switch setting (P/SUV/LT). If non-first harmonic failures occur (the
“Diagnosis Explanation” screen level exists), a second page is printed to show that
data.

Tire road force and rim runout are not printed on the main printout page. If this
information is desired, printing while in service mode will produce an additional page
duplicating the charted information on the “Show Details” screen through fourth
harmonics.

Print Summary While Matching Prediction Is Displayed:

If you have the road force screen set to “Show After ForceMatching” and then do a
print summary, “Print Current” will print both the current and the predicted information
on one page. Printing “Before and Current Measurements” together is not allowed in
this case.

6.14 Harmonics & T.I.R. Data/Plots

A graphic depiction of the data displayed on the “Current Runout & Road Force”
popup screen can be viewed by selecting “Show Runout Plots” from the “Details”
popup screen.

The dotted line represents total indicated reading (T.l.R.), actual movement of the
load roller or Dataset® arms. The total indicated reading numeric data displayed is
the difference between the highest and lowest value measured. Harmonics are
calculated from the T.l.R. data and then shown graphed as a solid curve. The
harmonic numeric data displayed represents the difference between the highest and
lowest value of the curve. Refer to “Harmonic Vibrations,” page 123. During
ForceMatching™, the first harmonic vibration of the tire is matched opposite of the
first harmonic vibration of the rim (average of the inner and outer measured flanges
or bead seats) to reduce the vibration of the wheel assembly. Refer to
“ForceMatching™,” page 64.

Viewing Multiple Harmonics

You may also select to see plots of multiple harmonic vibrations for the assembly, tire
or rim. Each time "Show Next Harmonic" is selected, the next harmonic amount will
be highlighted in color and the corresponding harmonic curve (such as a twice-per
revolution wave representing the second harmonic) will be plotted on the graph and
sized according to the highlighted amount.

Viewing Multiple Revolutions

The runout plots automatically show one complete revolution of the assembly by
default. The “Show All Revolutions” key may be selected to show all four measured
revolutions of data on the load roller plot or the two revolutions of data on the rim
plots. This makes it possible to view the data for consistency in measurement for
each revolution.
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Assembly Data Plots Screen

When “Show Runout Plots” is selected, the “Rim and Load Roller Runout Plots”
screen will appear. The initial screen defaults to the first harmonic plot of the load
roller data for the assembly. The assembly lines are color coded to represent a
specific value as follows:

LINE COLOR DESCRIPTION
White T.I.R. data of the rim/tire assembly loaded road force.
Brown 1st Harmonic vibration for rim/tire assembly.
Balance
Current Runout & Road Force
Diagnosis Explanation
Details
Load Roller and Rim Runout Data / Plots
ASSEMBLY ASSEMBLY
T.L.R. 4 Load Roller: 1 Revolution (Assembly) _— 1ST HARMONIC
(WHITE) Assembl‘y’/’ (BROWN)
1st Harmenic: 6 Ibs 17 Ibs
2nd Harmonic: 4 Ibs 0 lbs
3rd Harmonic: 2 lbs 21lbs
TIR: 9lbs
q Show Hide Show
‘ et Tire ‘H‘ Assembly H Rim ‘

Tire Data Plots Scree

n

Selecting “Show Tire” will show the tire harmonic and total indicated reading of runout
data with the rim contribution removed. The “Tire” lines are color coded to represent

a specific value as follows:
LINE COLOR DESCRIPTION
Violet T.I.R. data for tire.
Yellow 1st Harmonic vibration for tire.

Balance
Current Runout & Road Force
Diagnosis Explanation
Details

Load Roller and Rim Runout Data / Plots

TIRE T.I.R.

TIRE FIRST HARMONIC = (VIOLET)

(YELLOW)
*~ ASSEMBLY
DATA

Iy

‘15t Harmonie: " |bs

2nd Harmenle: 0 lbs
3rd Harmenic: 2lbs 2lbs
TLR: 9lbs
Exit Hide Hide Show
Tire Assembly Rim

Selecting “Hide Tire” or “Hide Assembly” from the Load Roller Runout Plot Screen
will conceal the corresponding plot from view. This makes it easier to examine
individual data or print a specific plot.

From the second menu row, selections for multiple harmonics and multiple
revolutions of data are available. You may select to see any combination of data,

98 ¢ 6. Balancing Features and Options GSP9700 Series Vibration Control System Operation Instructions



harmonics, and revolutions desired. For instance, the plot below shows the four
revolutions for the first harmonic for assembly loaded road force data.

Balance
Current Runout & Road Force
Diagnosls Explanation
Details

Load Roller and Rim Runout Data / Plots
27 na

4 REVOLUTIONS
—— OF ASSEMBLY

21 sdt Karman:c: g :I;s 1; Illgs

n armanic: L] L]

3rd Harmonic: 21bs 21bs DATA SHOWN
LR s

Print

Scresn Harmonilc Revolution

Show Next H Show One H

Selecting “Show One Revolution” will return the data to the single revolution plot.

6.15 Statistics

From the “GSP9700 Series Vibration Control System” logo screen, “View Statistics”
may be selected from the second menu tier. This allows a tally of the spins to be
categorized by their road force, radial runout, and lateral runout measurements and
viewed or printed for statistical purposes.

NOTE: The statistics screen does not tally balance results.

The Hunter GSP 9700 Vibration Control System

Statistics: 1st Harmonic

Spins, Tire FY Sping, Assy FY Sping, Rad Rnt Spins, LatRnt Spins, Aug Rad Rnt

snssscsccsccsosssasseneN

cococccococcoeoooan NN G AN
noocccsoccccscoscsssoscsun
neccccccsccsessssescanw
neoccccococcococeooeo e aR

Total 25 Total Total

Show More
Statistics

The first statistics screen, shown above, represents spin counts for first harmonic
results. Columns 3 and 4 show the larger runout amount of the two measured rim lips
for each spin (the smaller values for each spin are not stored). Column 5 shows the
radial average of the two rim lips. The rim average is used for ForceMatching™,
therefore use this column as an indicator of how much matchable rim runout was
measured by the GSP9700 compared to how much tire (and assembly) road force
was measured (columns 1 and 2).

Total Total

‘ Exit ‘

The “Show More Statistics” key can be selected to show second harmonic, third
harmonic, and T.I.R. results for all spins. Column 5, rim average data, will not be
shown in these cases.

If the GSP9700 is equipped with StraightTrak® LFM, there will be a page of lateral
force statistics following the T.I.R. results.

“Clear Data” can also be selected (key is only available in Service Mode) to erase the
tabulated statistics data.

If statistics are displayed in metric units, then the displayed ranges will be converted
from inches to millimeters and from pounds to kilograms.
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Rim Data Plots Screen

“Show Rim” may be selected to view rim runout at the inner and outer measured
flanges (Refer to “Rim Runout Measurement-Wheel Assembly,” page 57) or bead
seats (Refer to “Rim Runout Measurement-Bare Rim,” page 59).

The screen defaults to the inner radial rim data. From this screen, you may select to
view lateral or radial runout for the inner or outer rim data plot screens. The lines are
color coded to represent a specific value as follows:

LINE COLOR DESCRIPTION
White T.I.R. data for the rim. (Inner or Outer)
Blue Radial runout harmonic vibration for rim. (Inner or

Outer)

Lateral runout harmonic vibration for rim. (Inner or

Orange Outer)

Balance
Current Runout & Road Force

Diagnosis Explanation
Details
Load Roller and Rim Runout Data / Plots

RIM 1ST HARMONIC N

(BLUE) RIM T.L.R.

S B9 (WHITE)
‘ Inner Rim Radial: 1 Revolution

1st Harmonic: 0.016

2nd Harmonic: o.010"

3rd Harmonic: 0.000
TIR:

Load Roller Quter Rim Lateral

o H Show ‘H‘ Show H Show
Exit

Viewing Multiple Harmonics

You may also select to see additional harmonic vibration measurements of the rim
data. Each time “Show Next Harmonic” is selected, the next harmonic amount will be
highlighted in color and the corresponding harmonic curve will be plotted on the
graph and sized according to the highlighted amount.

Balance
Current Runout & Road Force

Diagnosis Explanation
Details
Load Roller and Rim Runout Data / Plots

RIM 2ND HARMONIC

(BLUE) AN

Inner Rim Radial: 1 Revolution

15t Harmonic>
2nd Harmonic:
3rd Harmonic:

TIR:

Print Show Next Show All
Screen Harmonic Revolutions

From the first menu row, you may select “Show Load Roller” to return to the load
roller screen viewed prior to selecting the “Show Rim” key.

From the first menu row, you may select “Exit” to return to the “Current Runout &
Road Force” screen.
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7. Equipment Information

7.1 Software Identification

Selecting “Identify Software” from the logo screen will display the software version.
Trademarks may also be viewed from this screen.

7.2 Program Cartridge Removal and Installation

A CAUTION: A static wrist strap should be worn to prevent damage to
static sensitive parts.

NOTE: Customer settings should be recorded prior to cartridge
replacement.

Turn the unit power “OFF” and disconnect the AC power cord from the power source.

Remove the two Phillips screws securing the access panel to the rear of the CRT
support console.

Remove the access panel.

Remove the installed program cartridge from the CRT support console.

Insert the new program cartridge into the console. Ensure proper alignment of the
cartridge guides with the console alignment guides. Press the cartridge into the data
communications board receptacle.

Reinstall the access panel and secure with the two Phillips screws previously
removed.

Re-attach the AC power cord.

Turn the unit “ON” and verify operation.
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AFTER INSTALLING PROGRAM CARTRIDGE:

View setup options by selecting “Setup” from the “Balance” primary screen. Change
setup options to the desired settings. Press “Store Setup” to complete “Setup”
procedures.

NOTE: The GSP9700 must be completely re-calibrated after
program cartridge installation. Refer to “Calibration
Procedures,” page 107. Calibration tool, 221-602-1, is
required.

7.3 Balancer Set Up

The “Set Up” primary screen contains a list box of set up items and may be selected
from the second row of softkeys on the “Logo” primary screen. As the set up features
are individually highlighted by selecting “1” or “J”, the equipment components for
each set up procedure are shown in yellow on the illustrated GSP9700.

Change set up features by selecting “Set Up Selected Item.” The gray box at the top
of the item set up menu displays the current setting for each feature. The blue box in
the middle of the set up screen describes the highlighted choice from the list box
below. Use the soft keys to select the desired setting for each feature. Select “OK”
when the desired choice is highlighted. To exit set up procedures and save changes
that were made, select “Store Set Up” from the menu. The screen will automatically
return to the “Logo” screen.

NOTE: The set up information is not stored until “Store Set Up” is
pressed on the wheel balancer “Set Up” screen.

To abandon the set up procedures without saving changes, select the “Cancel” key
or simply reset the system.

Setting Up the Display Language

Selects the language for displays.

Setting Up the Printout Language

Selects the language for printouts.

Setting Up the Screen Saver Time-out

Selects the amount of inactive time that causes the screen saver to activate. Screen
saver time out options include 1 minute, 5 minutes, 15 minutes, and Disabled.

Setting Up the Hood Autostart Feature

Enables or disables automatically starting the spin upon closing the hood.

Setting Up the Servo-Stop/Servo-Push

Enables or disables the intelligent DC motor drive to automatically rotate the wheel to
the weight or ForceMatch Mark positions. Servo-Push may also be enabled, which
allows pushing the wheel (approximately 1/8 of a revolution) to cause the intelligent
DC motor drive to automatically rotate the wheel to the next weight or ForceMatch
Mark positions. Pressing the “START” key may still be used for this function.
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Setting Up the Quick-Thread™ Feature

Enables or disables motor assisted threading of the wing nut.

Setting Up the Balance Check Spin

Enables or disables the load roller during balance verification spins.

Setting Up the Ounce/Gram Default
Selects the ounce/gram default setting for start-up of the GSP9700.

Setting Up the Units of Measurement for Inflation Station

Selects English or Metric units for air pressure.

Setting Up the Units of Measurement for Runout

Selects English or Metric units for displaying runout.

Setting Up the Units of Measurement for Road Force™

Selects English or Metric units for displaying road force.

Setting Up the Prompted CenteringCheck Feature

Enables or disables the prompted operation procedure to perform a CenteringCheck
whenever wheel weight placement dimensions are entered. Refer to
“CenteringCheck, page 30.”

Setting Up the Use of Limits Feature
This set up choice will allow the operator to enable or disable Runout & Road Force
limits.

If this is disabled, there will be no Road Force™ failures (results shown in red boxes,
etc.) and many diagnostic messages will not be shown.

NOTE: If this is disabled, you will not see “Runout & Road Force
Limits” on the setup menu. There will also be no choice to set
limits on the RoadForce roller from the balance screen.
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7.4 Service Mode Setup and Features

By pressing K2 and K3 during boot up or reset twice, the GSP9700 will enter its
“Service Mode” enabling the selection of:

Setting Up the Runout & Road Force™ Limits
Selects the amount of road force and runout needed to exceed limits.

Balancer Set Up (Service Mode)

Runout & Road Force Limits Set Up

The P/SUV or LT choit moved from the Limits Multiplier For LT Tires: 1.5

selector switch on reen hy setting
the corresponding limits multiplier to 1.0. Limits Multiplier For P/SUV Tires: 1.0
Pt Road Force Limits: Rim Rungut Limits

PTires P/SUVTires LT Tires PTires PSUVTires LT Tires

26 Ibs 26 Ibs. 391bs 1.01mm 1.01 mm 1.52 mm

Radial 2nd Harmonic 261bs 26 Ibs. 39 1bs 1.01mm 1.01 mm 1.52 mm

Radial 3rd Harmonic 221bs 22 Ibs 33 bs 1.0imm 1.01 mm 1.52 mm

Radial 4th Harmonic | 191bs 19 1bs 291bs 10mm  101mm  152mm

Radial TLR. | 601bs 60 Ibs 90 Ibs 12Imm  127mm 19 mm

Lateral 15t Harmonic 144mm  1A4mm 171 mm
Lateral 2nd Harmonic 144mm  1A4mm  L71mm
Lateral 3rd Harmonic 144mm  144mm 171 mm
Lateral 4th Harmonic 149mm  144mm 171 mm

Lateral T.LR. 139mm 139 mm__ 2.09 mm

Select and change items with knob, then press "OK".

| i | = |

‘ Cancel

Setting the “P” Limits
The control knob changes the “P” (passenger) tire limits. Push the control knob in to
select the measurement limit you desire to change. For more restrictive passenger
tire limits, rotate the control knob counterclockwise. For less restrictive passenger tire
limits, rotate the control knob clockwise. The light truck and sport utility vehicle limits
are based on the limits set for the passenger tires. As the passenger tire limits
change, the corresponding “LT” and “P/SUV” limits will also change.

Setting the “LT” Limits
The control knob controls the “LT” (light truck) tire multiplier. The multiplier is a figure
that is multiplied to the passenger tire limit to obtain the “LT” tire limits. For more
restrictive “LT” tire limits, rotate the control knob counter-clockwise. For less
restrictive “LT” tire limits, rotate the control knob clockwise. As the multiplier changes,
all of the “LT” limits will change corresponding to the current multiplier.

NOTE: Selecting 1.0 for the multiplier for “LT” or “P/SUV” will disable
the “LT” and/or “P/SUV” selection on the balance screens.

Setting the “P/SUV” Limits
The control knob controls the “P/SUV” (P-Rated tire on a Sport Utility Vehicle) tire
multiplier. The multiplier is a figure that is multiplied to the passenger tire limit to
obtain the “P/SUV” tire limits. For more restrictive “P/SUV” tire limits, rotate the
control knob counter-clockwise. For less restrictive “P/SUV” tire limits, rotate the
control knob clockwise. As the multiplier changes, all of the “P/SUV” limits will change
corresponding to the current multiplier.

Setting the Limits to “Factory Default”
Selecting “Set Factory Defaults” from the second menu tier will return all of the limits
to the factory default limits. “P/SUV” defaults to the disabled status as shown above.
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Programmed Road Force™ Limits

The GSP9700 road force measurement default limit for P-metric tires is 26 Ibs. and
for LT tires is 39 Ibs. These default limits should be considered only as specified
guidelines. They are based on recommendations from many OE vehicle and tire
manufacturers and are a conservative average. Limits are used with the GSP9700 as
a point of reference so that diagnostic messages guide the operator in decision
making processes.

Do not use these limits as the only basis for a tire or wheel replacement. It is up to
the manufacturer of the tire or wheel to determine what is defective and what is
acceptable if warranty returns become a concern.

Balancer Set Up (Service Mode)

Runout & Reoad Force Limits Set Up

The P/SUV or LT choices can be removed from the Limits Multiplier For LT Tires: 1.5
selector switch on the balance screen by sefing
he coresponding imits mutiplier t 1.0. Limits Multiplier For P/SUV Tires:| 1.0

Road Force Limits Rim Runout Limits
PTires  P/SUV Tires LT Tires PTires  P/SUV Tires LT Tires
26 Ibs 26 Ibs 39 Ibs 0.040" 0.040 " 0.060 "
Radial 2nd Harmonic 26 Ibs 26 Ibs 9 Ibs 0.040" 0.040 " 0.060 "
Radial 3rd Harmonic | 22 b 22Ibs 33 Ibs 0.040" 0.040 " 0.060 "
Radial 4th Harmonic 19 Ibs 19 Ibs 291bs 0.040" 0.040 " 0.060 "
Radial T.LR. | 60 Ibs 60 Ibs 90 Ibs 0.050" 0.050 " 0.075 "
Lateral 1st Harmonic 0.045" 0.045 0.068
Lateral 2nd Harmonic 0.045™ 0045 0.068
Lateral 3rd Harmonic 0.045" 0045 " 0.068 "
Lateral 4th Harmonic 0.045" 0.045 0.068
Lateral T.LR. 0.055" 0.055 0.083 "

Select and change items with knob, then press "OK".
‘ Print H Set Factory ‘ ‘ H ‘

Screen Defaults

Road force limit settings can be programmed into the GSP9700 for passenger tires
(P tires), passenger/SUV tires (P/SUV tires), and light truck tires (LT tires).

Every vehicle platform has a different sensitivity level and tolerance to RFV and
imbalance. Known sensitive vehicles may require lower limits to resolve ride
disturbance issues. For example, in some cases, an extremely sensitive vehicle
may be affected when the tire/wheel assembly is above 15 Ibs. RFM. A setting of 26
Ibs. for P Tires and P/SUV Tires is often used as a “middle of the road” limit and does
a reasonable job of identifying tires or wheels that may cause a problem. Limits in the
Light Truck column are set higher to address the decreased vehicle sensitivity.

Hunter Engineering suggests that advanced users consider setting the default specs
to a lower value for “P” setting and use the limit title “P” for sensitive applications.
P/SUV limit values may be set to the original 26 Ibs. This will give the operator three
selections to choose from, P, P/SUV and LT.

The lowest programmable radial 1st harmonic setting is 7 Ibs, and the highest
programmable radial 1st harmonic setting is 40 Ibs.

P, P/SUV, and LT may be selected by using the control knob on the GSP9700.

Setting Up the Ounce Blind Amount

Selects the amount below which ounce weights show as zero. Ounce Blind Amount
options include 0.58 ounces, 0.29 ounces, and 0.15 ounces.

Setting Up the Ounce Round Amount

Selects the amount to which ounce weights are rounded. Ounce Round Amount
options include 0.01 ounces, 0.05 ounces, and 0.25 ounces.
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Setting Up the Gram Blind Amount

Selects the amount below which gram weights show as zero. Gram Blind Amount
options include 4 grams, 8 grams, and 16 grams.

Setting Up the Gram Round Amount

Selects the amount to which gram weights are rounded. Gram Round Amount
options include 0.5 grams, 1 gram, and 5 grams.

Setting Up the Console Type

Selects the three control knob (Model 9700) or single control knob (Model 9712)
balancer console.
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8. Calibration and Maintenance

8.1 Calibration Procedures

The “Calibration” primary screen can be selected by pressing “Calibrate” from the
“Logo” screen. The “Calibration Procedures” primary screen contains a list box of
calibration procedures. As the procedures are individually highlighted by selecting
“I or “J”, the equipment components to be calibrated for each procedure are shown
in yellow on the illustrated GSP9700.

Begin calibration procedures by selecting “Begin Procedure.” When finished
calibrating, select “Exit.”

Throughout the calibration procedures, “Back Up” can be selected to return to the
previous step.

The calibration weight used for calibrating the balancer and the inner dataset arm is
stored in one of the weld nuts located on the back of the base assembly or in the
weight tray.

BACK OF
BALANCER

| CALIBRATION
WEIGHT

— WELD NUT

Dataset® arm and load roller calibrations require the optional calibration tool,
221-602-1.
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Balancer (3 Spin Procedure)

A CAUTION: Remove all cones from shaft prior to beginning
calibration procedures.

Select “Calibrate” from the “Logo” screen.

Select “Balancer” from the “Calibration Procedures” primary screen.
Select “Begin Procedure.”

Spin 1:

Lift hood and install calibration weight on the left side of the faceplate in either hole
by threading the calibration weight clockwise into the hole.

Lower hood and press the green “START” button.

Spin 2:
Lift hood, remove calibration weight, and install in the opposite hole on the same side
of the faceplate by threading calibration weight clockwise into the hole.

Rotate calibration weight to the 12:00 position.

1200

®

Select “Enter 12:00 Position.”
Lower hood and press the green “START” button.
Spin 3:

Lift hood, remove calibration weight, and install calibration weight in the same hole on
the opposite side of the faceplate by threading calibration weight clockwise into the

hole.

Lower hood and press the green “START” button.

If calibration succeeds, the CRT will display a “Calibration Complete” message.

If calibration fails, such as if the weight was placed incorrectly during the procedure,
the GSP9700 will keep previous balancer calibration data.
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Inner Dataset® Arm (Calibration Tool, 221-602-1, Required)

Select “Calibrate” from the “Logo” screen.
Select “Inner Dataset” from the “Calibration Procedures” primary screen.
Select “Begin Procedure.”

Remove the black roller from the inner Dataset® arm by removing the Allen head bolt
with a 1/8 inch Allen wrench.

Thread the metal plug onto the inner Dataset® arm.

NOTE: The metal plug is stored on the calibration tool.

Verify that the inner arm is in the “home” position at the top of the weight tray and is
not moving. Tap the foot pedal once or press “Enter Cal Step.”

HOME POSITION

Place the calibration tool on the shaft using the middle spindle shaft slot. Align the
center hole of the calibration tool with a calibration weight thread hole, and tighten
the calibration weight securing the calibration tool to the hub face as shown below.

A CAUTION: Do NOT operate balancer with calibration tool attached.
Remove calibration tool immediately after performing
this procedure.

Press “OK” when calibration tool is installed.
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Rotate the calibration tool slowly by hand, clockwise until the GSP9700 beeps.

NOTE: You may have to rotate the tool up to 1 1/2 turns.

Position the calibration tool parallel to the floor. Tap the foot pedal once or press
“OK.”

NOTE: To verify that the tool is parallel to the floor, measure from
both ends of the calibration tool to the floor. The
measurement will be the same at both ends when the tool is
parallel to the floor.
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Place the inner Dataset® arm at upward position “1.” Tap the foot pedal once or press
“Enter Cal Step.”

WHEN POSITIONING THE INNER DATASET ARM,
VERIFY THAT THE METAL PLUG IS CENTERED
IN THE SLOT FOR EACH POSITION.

- N

’ N 3
(@
\\\[/—’//

NOTE: If the inner Dataset® arm is unstable while entering any step,
a long, high-pitched tone will sound to advise that the step
has NOT been entered. Stabilize the arm and re-enter the
step.

Place the inner Dataset® arm at upward position “2.” Tap the foot pedal once or press
“Enter Cal Step.”

Place the inner Dataset® arm at upward position “3.” Tap the foot pedal once or press
“Enter Cal Step.”

Place the inner Dataset® arm at downward position “4.” Tap the foot pedal once or
press “Enter Cal Step.”

7

/
/
|

-
s
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Place the inner Dataset® arm at downward position “5.” Tap the foot pedal once or
press “Enter Cal Step.”
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Place the inner Dataset® arm at downward position “6.” Tap the foot pedal once or
press “Enter Cal Step.”

Remove the metal plug from the inner Dataset® arm and thread it back onto the
calibration tool.

Reinstall the black roller onto the inner Dataset® arm using the 1/8 inch Allen wrench.

Remove the calibration weight from the calibration tool and return it to its storage
position.

Position the calibration tool parallel to the spindle shaft on the hub using the hub
mounting slot as shown.

Place the inner Dataset® arm at the position “7.” Tap the foot pedal once or press
“Enter Cal Step.”

Place the inner Dataset® arm at the position “8.” Tap the foot pedal once or press
“Enter Cal Step.”

Place the inner Dataset® arm at the position “9.” Tap the foot pedal once or press
“Enter Cal Step.”

Inner Dataset® arm calibration is complete.
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Outer Dataset® Arm (Calibration Tool, 221-602-1, Required)

Select “Calibrate” from the “Logo” screen.

Select “Outer Dataset” from the “Calibration Procedures” primary screen.

Select “Begin Procedure.”

With the hood in the raised position, verify that the outer arm is in the “home” position
and that the arm and hood are not moving. Tap the foot pedal once or press “Enter

Cal Step.”

Place the calibration tool on the spindle shaft using the spindle shaft slot closest to
the end of the calibration tool and hold in an upright position, flat against the hub.

NOTE:

The calibration tool should be in full contact with the hub
but will allow a gap to exist between the tool and the hub
face.

face,

I
NN

GAP HERE IS
NORMAL

HOLD FIRMLY
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Place the outer Dataset® arm at position “1.” Tap the foot pedal once or press “Enter
Cal Step.”

NOTE: If the outer Dataset® arm is unstable while entering any step,
a long, high-pitched tone will sound to advise that the step
has NOT been entered. Stabilize the arm and re-enter the
step.

Place the outer Dataset® arm at position “2.” Tap the foot pedal once or press “Enter
Cal Step.”

Place the outer Dataset® arm at position “3.” Tap the foot pedal once or press “Enter
Cal Step.”

Loosen the outer Dataset® arm locking screw by turning it counterclockwise and
rotate the outer arm ball into the downward position by pulling the locator pin out of
the locator slot and rotating the ball 180 degrees. Secure the locking screw.
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Place the outer Dataset® arm ball in the hole for position “4.” Tap the foot pedal once
or press “Enter Cal Step.”

Place the outer Dataset® arm at position “5.” Tap the foot pedal once or press “Enter
Cal Step.”

Place the outer Dataset® arm at position “6.” Tap the foot pedal once or press “Enter
Cal Step.”

Rotate the outer arm ball back to the upward position.

Outer Dataset® arm calibration is complete.

Load Roller (Calibration Tool, 221-602-1, Required)
Select “Calibrate” from the “Logo” screen.

Select “Load Roller” from the “Calibration Procedures” primary screen.
Select “Begin Procedure.”

Verify that the load roller is in the “home” position and is not moving. Tap the foot
pedal once or press “Enter Cal Step.”

e :

Disconnect the air supply and load roller return spring.

A CAUTION:  Failure to disconnect the air supply may result in
personal injury.
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Position the calibration tool on the spindle shaft using the spindle shaft slot closest to
the end of the tool. Place load roller at position “1.” Tap the foot pedal once or press
“Enter Cal Step.”

HJD“I ;—| [ \lr

NOTE: If the load roller is unstable while entering any step, a long,
high-pitched tone will sound to advise you that the step has
NOT been entered. You must stabilize the load roller and re-
enter the step.

Position the calibration tool on the spindle shaft using the middle spindle shaft slot.
Place load roller at position “2.” Tap the foot pedal once or press “Enter Cal Step.”
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Position the calibration tool on the spindle shaft using the spindle shaft slot closest to
the center of the tool. Place load roller at position “3.” Tap the foot pedal once or
press “Enter Cal Step.”

Reconnect the load roller return spring.

Reconnect the air supply.

A CAUTION: To prevent injury, verify that the load roller return spring is
reconnected PRIOR to reconnecting the air supply.

Load roller calibration is complete.

Servo-Stop

The calibration of the Servo-Stop measures and stores characteristics of the motor
drive and line conditions to allow accurate operation of the automatic wheel-
positioning feature and proper speed control.

To calibrate the Servo-Stop:

Mount a wheel assembly of average weight onto the GSP9700.
Lower the hood and press the green “START” button.

Wait for the motor to rotate the assembly at a very low speed. The motor will
reverse directions twice.

Servo-Stop calibration is complete.
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Inflation Station (Service Mode Only)

The calibration of the Inflation Station calibrates automatic tire pressure accuracy.

To calibrate the Inflation Station:
Calibrate “zero pressure offset” by pressing “Enter Cal Step” with the inflation
hose in the home storage position.
Optional Calibrate to a “Reference Pressure Gauge”:
Attach the inflation hose to a wheel assembly already inflated to a minimum of
15 psi (1 bar).
When ready, press “Enter Cal Step.”

Disconnect the inflation hose, then measure, and enter the tire pressure
reading from a reference pressure gauge by using the control knob.

When ready, press “Enter Cal Step.”
Inflation Station calibration is complete.
OR

If no reference gauge is available, or its accuracy is unknown, press “Skip Cal
Step.”

Inflation Station calibration is complete.

Quick Calibration Check Procedure

Quick Cal™ Check can be performed from the “Logo” primary screen immediately
after initial boot-up or after a reset is performed. It provides a quick way to check the
calibration of the force sensors used for balancing.

NOTE: Quick Cal™ Check does not check the calibration of the
Servo-Stop, dataset arms, or load roller.

Install the calibration weight on either side of the hub faceplate using either hole.

CAL. WEIGHT ‘\
§

SPINDLE

h
i
b

R

i ;

From the “Logo” primary screen, close the hood and press “Start.”
The screen will ask you to verify that you want to perform a Quick Cal-Check Spin.
Press “Start” again for the calibration-check spin.

The display screen will read “Calibration Ready,” indicating the balancer is calibrated
and ready to use.

NOTE: If “Calibration Out” occurs, the balancer needs to be
recalibrated. Refer to “Balancer (3 Spin Procedure),”
page 108.

Check angle accuracy by verifying that when the weight location indicator is rotated
to TDC (12 o’clock position), the calibration weight is at BDC (6 o’clock position). If
cal weight is in a position other than BDC, perform calibration procedure.

The Quick Cal™ Check is complete.
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8.2 Diagnostic Procedures

The “Diagnostics” primary screen can be selected by pressing “Diagnostics” from the
“Logo” screen. The “Diagnostics” primary screen contains a list box of diagnostic
procedures. As the procedures are individually highlighted by selecting “” or “{.,” the
equipment components for each diagnostic procedure are shown in yellow on the
illustrated GSP9700.

Begin diagnostic procedures by selecting “Begin Selected Test.” To exit a diagnostic
procedure, select “End This Test.”

Most of the diagnostic data is available for the sole purpose of conveying information
to your Hunter Service Representative. Your service representative may request
information from these screens to diagnose service concerns. The ability to convey
diagnostic data to the representative prior to servicing the GSP9700 will expedite
service to your equipment.

You may also perform diagnostic tests to diagnose concerns yourself. For example,
“Keys and Switches” can be tested to verify the proper operation of each key and
switch.

Force Sensor
Tests both force sensors and displays samples from the last spin.
Rotary Encoders

Tests spindle and knob encoders. Displayed data can be changed by turning the
spindle and control knob verifying that they are in working order.

Keys and Switches

Tests keypad and switches. Each working keypad and switch will beep upon closure
to verify that it is in working order.

Data Acquisition Circuits

Tests Data Acquisition Circuits (displays real-time samples as acquired by main PC
Board electronics).

Dataset® Arm Sensors

Tests inner and outer Dataset® arm sensors and displays samples from the last spin.
Loaded Runout Sensor

Tests loaded runout (force variation) sensor and displays samples from the last spin.
Lateral Force Sensor (if StraightTrak® LFM equipped)

Shows real-time display of lateral force reading, and displays results from the last
spin.
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8.3 Printing

A “Print” softkey is offered on some screens. Pressing the “Print” key will activate the
printer and print the information shown on the current screen.

Lights on the front panel of the printer indicate printer status. The buttons on the front
panel of the printer control the functions of the printer.

POWER light — indicates the printer power is on.

ALARM light — lights when the printer is out of paper. The alarm also lights should
the printhead become jammed or stopped.

SELECT light — lights when printer is in select mode and must be on for printer to be
on-line with the computer.

SELECT button — will place printer in de-select mode and stop communication
between the printer and the system. To return to the select mode, press again. It will
also stop the self test at power up.

PITCH (10, 12, 17 lights) — indicates the number of characters per inch to be printed.
Default position is 10. Selection is made using the PITCH button.

MODE (NLQ, UTILITY, HSD lights) — indicates the quality of the printer output as
near letter quality (NLQ), utility, or high speed draft (HSD). Default position is
UTILITY. Selection is made using the MODE button.

TOF SET button — will set the “Top of Form” (the first printing line) at the current
location of the printhead when printer is de-selected.

FORM FEED button — will advance the paper to the next top of form.

LINE FEED button — will advance the paper one line

Changing Ribbon Cartridge (P/N 162-42-2):

Remove the access cover by lifting it off.

Slide the printhead to the middle of the printer away from the rollers on the bail.
Grasp the cartridge on both sides and lift up.

Snap the new cartridge on the printhead plate. (Tilt the back of the cartridge so it
slides into the plate, lower the top of the cartridge over the printhead aligning the tabs
on either side with the inserts on the printhead plate.)

Ribbon Cartridge

Reinstall the access cover.
Bottom Feed Paper Loading

Turn the printer “OFF.”

Remove printer paper from packaging and place into recess in printer drawer.
Feed paper through bottom of printer and place printer into drawer.

Remove the access cover and lift the bail.

Open the paper lever.

Insert first sheet of paper through the paper separator and into the paper guides.
Continue to slide paper until it appears in front of the roller.

Align the holes of the paper with the corresponding pins of the adjustable pin feeds.
Lower the bail.

Use the roller knob to advance the paper to the first printing line location.
Replace the access cover and turn the printer on.

NOTE: After changing the ribbon cartridge, loading paper, or clearing
a jam, turn the printer “OFF” and then back “ON.”
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8.4 Cleaning the Console

When cleaning the console, use window cleaning solution to wipe off the display
console and cabinet. Do not spray window cleaning solution directly onto control
panel or CRT. Power should be “OFF” prior to cleaning the CRT.

A WARNING: Exposing the balancer to water either by hose, bucket,
or weather may cause risk of electrical shock to
operator or bystanders and will damage the electrical
system. Place, store, and operate the balancer only in a
dry, sheltered location.

8.5 Spindle Hub Face and Shaft Maintenance

Keep the shaft and wing nut threads clean and lubricated. Lubricate the shaft without
contaminating the hub face. Select “Clean Spindle Threads” from the “Balance”
primary screen. Run the edge of a rag between the threads while the spindle is
slowly turned by the motor drive. If any signs of dirt or debris appear on the spindle
threads, the spindle should be cleaned immediately prior to mounting a wheel.

A CAUTION: Failure to clean spindle properly will result in a loss of
clamping force. Due to the force applied to the wheel by
the load roller, it is critical to maintain optimum clamping
force.

Lubricate the shaft with a coating of light lubricant with Teflon® such as Super Lube®
by Loctite after cleaning. Do not lubricate the spindle hub face mounting surface. This
could cause slipping between the wheel and the hub face. Keep the hub face
mounting surface clean and dry.

8.6 Mounting Cone Maintenance

Keep the mounting cones clean and lubricated. Lubricate with a coating of light
lubricant with Teflon® such as Super Lube® by Loctite.

Do not use cones in any way that is not described in this operation manual. This
could cause damage to the mounting cone and not allow for proper mounting of the
wheel.

GSP9700 Series Vibration Control System Operation Instructions 8. Calibration and Maintenance ¢ 121



122 « 8. Calibration and Maintenance GSP9700 Series Vibration Control System Operation Instructions



9. Theory of Operation

9.1 Harmonic Vibrations
A vibration in a tire and rim assembly can be caused by:
Imbalance
Change in Sidewall Stiffness (Force Variation)
Rim Bent/Out-of-Round
Tire Out-of-Round
Wheel to Axle Mounting Error*
Brake Component Wear or Failure*
Drivetrain or Engine Component Wear or Failure®
Vehicle Component Characteristics*
Combination of Some or All Factors
*Factors not detected by the GSP9700 Series Vibration Control System.

A vibration that occurs one time for every revolution is defined as a first harmonic
vibration:

IMBALANCE

IMBALANCE

UPWARD
FORCE

RADIAL RUNOUT

RADIAL FORCE
VARIATION

RADIAL FORCE
VARIATION

FIRST HARMONIC VIBRATION
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During ForceMatching, the first harmonic vibration of the tire is matched opposite of
the first harmonic vibration of the rim to decrease the first harmonic vibration of the
assembly. This reduces the vibration felt inside of the vehicle.

A vibration that occurs twice for every revolution is defined as a second harmonic
vibration. Because there are two vibrations per revolution, the second harmonic
vibration occurs at twice the frequency of a first harmonic vibration:

OVAL-SHAPED
RIM OR TIRE

RADIAL RUNOUT

RADIAL FORCE
VARIATION

EES

SECOND HARMONIC VIBRATION

Multiple harmonic vibrations may also occur. For instance, the third order vibration
causes a three times per revolution vibration:

4

OUT-OF-ROUND
TIRE

2 OUT-OF-ROUND

RADIAL RUNOUT

RADIAL FORCE
VARIATION

1
THIRD HARMONIC VIBRATION

Multiple harmonic vibrations may occur at any harmonic factor, dependant only upon
the number of vibration components in each revolution.

124 « 9. Theory of Operation GSP9700 Series Vibration Control System Operation Instructions



9.2 Road Force™ Measurement

Road Force™ Measurement is new to the automotive service industry. It emulates
tire uniformity measurement, which has been measured for years in assembly plants
and manufacturing facilities. Road Force™ Measurement can be used to solve
uniformity related tire and wheel vibrations. Tire/wheel assembly uniformity can only
be measured under load.

With recent changes in vehicle sensitivity and increasing ride quality expectations,
wheel balancing alone may not be sufficient to eliminate the tire/wheel assembly as a
vibration source. The GSP9700 Series Vibration Control System is a measuring and
diagnostic tool and automatically detects possible vibration sources in a tire/wheel
assembly that cannot be identified by traditional balancing methods. As a diagnostic
tool, the GSP9700 reduces the unnecessary replacement of tires and wheels,
significantly reduces troubleshooting time, and offers improved ride quality.

The load roller on the GSP9700 performs a computer simulated “road test.” It
measures the tire/wheel assembly to determine how “round” the assembly is when
rolling under a load. If a tire were not exposed to the road surface, then balance
would be more than sufficient. However, not all tires roll round under a load. For
example, an egg-shaped tire/wheel assembly can be balanced about its axis, but an
egg-shaped tire/wheel loaded against a surface would not give a smooth ride.

The GSP9700 reduces diagnostic time by identifying vibrations that would not be
detected by the normal balancing procedure. Road Force™ Measurement also
detects loaded and free measured runout, force variation of the tire, and balancer
mounting error, allowing superior quality balance of the entire wheel assembly.

Road Force™ Measurement is a measurement of the wheel assembly as would be
found from an actual road test of a vehicle. The GSP9700 is equipped with a load
roller to take the Road Force™ Measurement. The load roller places up to 1400
pounds of force on the spinning tire, and then automatically withdraws from the
wheel.

Road Force™ Measurement data may be viewed from the “Show Runout & Force
Variation” popup screen.

Force Variation

Force variation is a correctable symptom of the tire and/or rim being out of round, the
changes in stiffness of the sidewall and footprint of the tire when a load is placed
against it, or a combination of both factors acting on the assembly. Force variation
can cause a vibration, although the unloaded runout of the tire and rim
measure perfectly round and the assembly is balanced.

NOTE: It is important that the air pressure of the tire is set to
specifications prior to the Road Force™ Measurement.
Incorrect tire pressure will affect the results.
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Tire Radial Force Variation (Uniformity)

To understand the effects of radial force variation, imagine the tire as a collection of
springs between the rim and the tire tread. If the “springs” are not of uniform stiffness,
a varied force is exerted on the axle as the tire rotates and flexes. This creates a
vibration in the vehicle.

VIBRATION SOURCE FROM

With the increasing need for low tire uniformity values to minimize vibration
complaints, more tire companies are grinding or cutting tires during the
manufacturing process. As a result, free runout measurement is no longer an
accurate indicator of how the tire assembly will perform when rolling under load. Free
run out measurement should not be used as a guide to determine the tires
contribution to the ride disturbance complaint.

The GSP9700 takes a measurement of the wheel assembly’s radial force variation
and displays the results. If the GSP9700 perceives a problem with the force variation,
it will prompt you to measure rim runout. Refer to “Rim Runout Measurements,” page
57. When the rim runout data is entered, the GSP9700 extracts and displays the first
harmonic force variation contribution of the tire and of the rim. Refer to “Harmonic
Vibrations,” page 123. The GSP9700 allows the first harmonic of the tire to be
matched opposite of the first harmonic of the rim to decrease the first harmonic
vibration. The tire and/or rim may need to be replaced or ForceMatched prior to
balancing. Refer to “ForceMatching,” page 64.

9.3 Radial Force Variation (RFV)

Radial force variation is a term describing the measurement of the tire uniformity
under load, measuring the variation (up and down) of the load acting on the vehicle
spindle (SAE practice J332).

All tires have some non-uniformity in the sidewall and/or footprint due to variables in
the manufacturing process. Tire uniformity measurement values can be affected by
rim width, rim condition, and/or tire mounting variables. Unlike balancing, there is
often a small amount of RFV remaining in the tire/wheel assembly after
ForceMatching and this is generally acceptable.
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9.4 Radial Force Variation vs. Unloaded Run Out

In the manufacturing community, tire uniformity is called radial force variation. The
uniformity of most tires manufactured today is measured with a machine in
accordance to SAE practice J332. This practice is widely used in the tire industry and
describes tire testing equipment and procedures used to measure radial force
variation of the tire. This practice stresses the importance of measuring force
variation while the tire is under load and does not acknowledge unloaded runout
measurement.

Many tire assembly plants have large production lines to measure loaded tire force
variation. Tires, which do not meet uniformity specifications, may be brought into
specification through additional manufacturer’s procedures called force grinding.
Force grinding is done to improve radial force variation by removing small areas of
rubber from the sides and footprint of the tread. Force grinding may not improve (and
in some cases may increase) the unloaded runout measurement.

A tire with large amounts of unloaded radial runout may be vibration free while a tire
with low unloaded radial runout may cause a ride disturbance. In many cases, tire
companies will forego unloaded runout measurement since this information is not as
valuable as tire force variation when it comes to analyzing the causes of tire ride
disturbances.

In the past, when trying to resolve tire/wheel vibration concerns, service facilities
were unable to measure tire force variation. The size and expense of the factory
machines were cost prohibitive. In order to compensate for this lack of field service
technology, many automotive and tire manufacturers have published service limits for
unloaded runout in the tire/wheel assembly.

A standard industry practice has been to measure unloaded runout in the center of
the tire tread using a relatively inexpensive gauge. However, this measurement has
little relationship to the actual amount of ride disturbance felt in the vehicle. For
example, a set of springs may have an unloaded height measurement of equal
length, yet when compressed may create different forces at the same compressed
height.

9.5 Road Force™ Vibration Placed into Perspective

In the past, most tire/wheel assembly vibration was considered balance related.
Because of this, tire service professionals tend to relate tire/wheel vibration in terms
of balance weight. Road Force™ Measurement will be best understood when related
to the amount of balance weight required to cause a similar vibration in a wheel that
rolls round under a load. In other words, “How much Road Force Measurement
creates a similar vibration caused by tire imbalance?”

Most tire service professionals and factory service manuals agree that residual static
imbalance should not exceed 0.30 oz. on average size wheels and 0.60 oz. on larger
light duty truck wheels.

Radial Force is determined by measuring loaded radial runout. On an average
passenger car tire/wheel assembly, one thousandth of an inch (0.001”) of loaded
radial runout is equivalent to approximately one pound of Road Force™
Measurement.

Tests on a Chevrolet Lumina were performed using a chassis dynamometer in a
Detroit test lab. The purpose of the test was to determine how much balance weight
would be required to produce the same magnitude of force as a measured amount of
loaded radial runout.
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The tests were performed with the vehicle running at different speeds. The first test
was at 50 miles per hour and the second test at 70 miles per hour.

At 50 MPH:

A measured 0.030” (about 30 pounds) of loaded radial runout caused the same
amount of vibration as 1.5 ounces (42 grams) of wheel imbalance at 50 mph. This is
5 times greater than the 0.30 (1/4) ounce imbalance limit.

At 70 MPH:

A measured 0.030” (about 30 pounds) of loaded radial runout caused the same
amount of vibration as 0.75 ounces (21 grams) of wheel imbalance at 70 mph. This is
1 1/2 times greater than the 0.30 (1/4) ounce imbalance limit.

9.6 StraightTrak® Lateral Force Measurement System

StraightTrak® Lateral Force Measurement

Although a vehicle’s suspension checks out to be acceptable, the tire pressure is
correct, the vehicle suspension is properly aligned, and the tire/wheel assembly is
perfectly round when rolling and balanced, the vehicle may still tend to pull or drift
from a straight line. Frequently the cause of this pull is excessive difference in lateral
force between the tires on the steer axle.

This optional feature measures the lateral forces of the tire/wheel assembly and
suggests placement of each tire/wheel assembly (relative to the other tire/wheel
assemblies) on the vehicle so that vehicle pull due to tire lateral forces can be
minimized or eliminated.

NOTE: StraightTrak® requires Lateral Force Measurement hardware
and Version 3.0 software or newer.

Theory

Automotive and light truck tires produce a lateral (or axial) force when rolling on a flat,
smooth road. Lateral force is defined as the amount of directional side force
generated as the tire/wheel assembly rotates. The net sum difference in the lateral
force between the two front steer tires may cause a vehicle to steer away from a
straight line. Sources of lateral forces include tire conicity, ply steer, and other forces
known together as Total Lateral Force. Traditional wheel balancers and static wheel
alignment measuring systems cannot measure conditions caused by tire lateral
forces. The automotive service industry has long been aware of tire-related vehicle
lateral force conditions; however, no quantifiable method for diagnosis has existed for
the service shop.

With the StraightTrak® Lateral Force Measurement (LFM) feature, the Hunter
GSP9700 Series Vibration Control System can measure the primary lateral forces
generated by a rolling tire/wheel assembly. Using the load roller, it applies radial
loads of up to 1400 pounds to the tire. The corresponding lateral forces produced
between the tire and load roller are then measured. By rotating the tire/wheel
assembly both clockwise and counter-clockwise, the system can calculate conicity
values for a set of tires and then display net results from twelve possible tire
combinations on the steer axle. With this information, technicians can place tires to
minimize or eliminate pull. The Lateral Force measurement is automatically
performed during the normal Road Force™ measurement sequence.

128 ¢ 9. Theory of Operation GSP9700 Series Vibration Control System Operation Instructions



Conicity

Conicity is the primary lateral tire force measurement that contributes to vehicle pull
problems. When combined with other tire and vehicle variables, the vehicle may drive
off line if the steering wheel is released. The steering wheel may be straight when the
vehicle travels straight, but the driver must exert a force to the wheel to maintain the
straight-ahead stability. This can result in driver annoyance, fatigue, and safety
related concerns. Conicity is sometimes called “tire camber” and it affects the vehicle
in a similar manner to suspension alignment angles.

Conicity forces will usually not cause a pull or drift issue when tires of similar values
are mounted on the same vehicle. It is the net difference between the two tires on the
steering axle that make the difference between a vehicle that rolls straight and one
that drifts or pulls.

Conicity in tires may be caused when the radial belts vary from exact placement in
the center of the tire carcass during construction. The sidewall to which the belts are
placed closer will be stiffer (and thus taller) than the opposite side. This produces a
cone shaped tire when loaded.

Conicity in tires will also be affected by tire wear, therefore conicity values typically
change during a tire’s life.

Plysteer

Plysteer induces a dog-tracking attitude of the vehicle. When large net plysteer
variations on an axle are encountered, the steering wheel will change position and
possibly end up crooked to maintain a straight direction of travel. The vehicle,
however, will not necessarily drift or change lanes when the steering wheel is
released. The driver at the steering wheel exerts no correction force. The GSP9700
currently does not display and correct for plysteer.

Net Tire Pull

Net Tire Pull is the measurement displayed by the GSP9700 to allow the operator to
determine the best tire placement about the vehicle. It is defined as the difference
between the lateral forces measured on the front steer axle. In most cases, a tire’s
pull value is of little concern when placed on the rear axle and does not affect the
straight-ahead stability of the vehicle.

The measured loaded tire diameter (displayed for each tire/wheel assembly) can also

affect the pull condition. A significant difference in these measurements may indicate
under/over inflation in a tire or a mismatched set of tires.

x
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Another common factor that can affect steering pull or drift in relation to the tires is
the variation in air pressure of the two tires when compared side to side on a given
axle. Tire pressure measurement is prompted with a pop-up screen before every load
roller measurement.
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Measurement and Correction

Even after tire/wheel assemblies have been balanced, correct inflation has been set,
and suspension has been properly aligned, a vehicle may still pull from a straight line.
The cause of this pull can be due to excessive difference in lateral tire force between
the two tires on the steer axle.

The optional StraightTrak® Lateral Force Measurement (LFM) feature of the
GSP9700 is configured to utilize lateral force measurement information taken from a
set of vehicle tires. It provides suggested placements for the individual tires about the
vehicle, such that the net tire pull between the two tires on the steer axle are
minimized to improve or optimize the effects on vehicle handling.

When using StraightTrak® LFM, the basic machine cycle is the same as it has been
for the standard GSP9700, except that several additional tire revolutions have been
added to the end of the cycle so that lateral force measurements can be taken. The
only additional procedure necessary by the operator is to number, or “tag,” the tire
assembly for identification and placement when balancing is completed.

The GSP9700 will provide the operator with suggested placement of the tire/wheel
assemblies so that the net tire pull (lateral force) is minimized. There are up to twelve
alternate placement choices to offset other vehicle-related causes.

To maximize the effectiveness of StraightTrak® LFM, all other known sources of pull
should first be reduced as much as possible. Improper and/or uneven tire inflation,
excessive alignment angle variation side to side, and suspension/steering torque can
also directly add to the potential for a vehicle to pull, and can even increase the rate
at which the lateral forces in tires change over time.

Previously, diagnosis of such pull conditions involved the slow trial and error process
of swapping tire/wheel assembly placements in a certain order, in the attempt of
finding the least offensive placement. The amount of time involved in such a process
is unpredictable and unfavorable for shops charging flat rates and for customers
paying for labor by the hour.

While the StraightTrak® function should not replace fundamental diagnostic
procedures, such as visual inspection of tread wear, inspection for brake drag,
measurement of tire pressure and ride height, suspension check, alignment, and test
driving, StraightTrak® has the potential to dramatically reduce the number of trial
configurations and test drives.

What can be accomplished with StraightTrak® LFM?

Elimination or reduction of tire related drift/pull
Superior ride quality from increased vehicle straight-ahead stability
Prevention of problems or comebacks after rotations
Enhancement of steering stability and reduction in wandering
Reduction of driver fatigue due to pull

When should StraightTrak® LFM be used?
Tire mounting and balancing processes
Tire rotations
Alignment services

How is StraightTrak® LFM used?
Determine minimum lateral force offset on a steer axle to reduce/eliminate tire

related pull conditions. The “least net tire pull” in most cases will yield the best
results.

Diagnose residual pull symptoms with a road test. (In this case, the original
placement of the tires and the associated tire net pull is important to use in
order to determine the amount of offset on the new placement.) The “least net
tire pull” placement may not be the best choice and in some cases “alternate
placement” choices can be used to counteract other variables causing the
vehicle to pull. Refer to “Show Least Pull,” page 76.

130 ¢ 9. Theory of Operation

GSP9700 Series Vibration Control System Operation Instructions



